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Interior of one room in Compound. 
Note bicycles, home-made cupboards and type of bed. 

Interior of a different type of Compound Room. 
Double-decker beds are provided. 
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The home of Ronald Maseko Co. No. 6457/209. 
He occupies 2 rooms a nd ha s lodgers in the three 
remaining rooms. This is one of the worst shacks 
in Howi ck Wes t. It is in a very poor state of re­
pair a nd pa tche s of sky are visible through the roof. 

Some of the occupants of the above house. 



In this room of Ron ald Maseko's hou se cooking is 
done on the brazier in th e fo reground. The angle 
of the door joint is shown at the left fo reground, 
evidence of the condition of the house which leans 
over and soon may become dangerous. 

The home of Thabethe Co.No.2064/217 at Howick Wes t. 
There are 4 rooms 10' x 8': back wall 5' high: fron t 
wall 7' high. No chimne y , a nd the he a rth is in the 
centre of the diningroom floor. Small window 
apertures 14'' x 14" a re provided in th e bedrooms. 
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Two Roo1t1£D DwEl.llNIJ 

WA TTL£ AND DA11• 
.... .., .. 

M.o.• -----'! 

T-rPcB 2 

Type B2. Two-roomed dwelling of wattle and daub, 
with rammed earth floor. 

Roof: Thatch or corrugated iron. 
Area : Approximately 463 sq. ft. 

Estima ted cost: £80 . 
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,T#REE · ROOM/1) -l}WELLING· 
W,i? TTL E · //NJ) · J)/IU e, . 
.TYPE· C I 

Type Cl. Three -roo med dwell i ng . 

MITNJJFD · 
.,, ,o:s4, I-Sr6.l-

Roof : Th tch or co rrugated iron. 

Ar ea : 75 q . ft . 

E ti m ted co t : £100 . 

25 . 
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Type El. Four-roomed dwelling. 

Roof: Thatch or corrugated iron. 

Area: Approximately 780 sq. ft. 

Estimated cost: £100. 



The home of Phineas Butelezi , Co. No . 6393/ 239 , at 
Howick West. The house is ~onstructed according 
to the type El plan. The house is in a fair state 
of re.pair. 

Interior scene in the home of Phineas Butelezi. 
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This house has four separate rooms and a coJIIIOn 
chilllley in the ·centre. There are o interleading 
doors, each roo• opens to the outside. Each house 
has a co on bathroo and a closet (bucket st,yle) 
thirty feet from the building. Normally these are 
let as single rooms, but some rooms are occupied 
by s all fal!lilies. 

2 • 



The front view of one of the 3-rooaed concrete . 

houses erected in 1940/1 at a cot of £175 e ch. 

Bucket latrines are provided. 
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Introductio: 

• reason• for 
inv••ti a t:loa r• ae tio • 
Introdu-ctioa_ The work wa · 

r.actical uidaac• of tbe 

.African J,ber anuracturl 

l 1t1 t1 n or thie 

very • rtly in the 

dertaken for the 

a • tor ·• So t 
Co. Ltd. Their plant 

is ear e main · rban-J'obanueburg ro ct at owl t 

atal. ovick l quite a Nall towna Ip d t e 
_rub er factor, ta t e 1 large industrial 

or an1 atio in it. 

The Coapaay take enl.ighte • view of it• 
re ponai 11.tttes t o its ataf'f at 11 leve1 .. The o -

uropeans who •alt• · t • ain ho47 of rlrer• !"enat 

ec.ia.1 robl•••· African worker• are y tar tbe 

largest roportie f t lion- _ o ean 4 t is work 

wa directed upo 

ln:ittatly tb · p.robl • wa set 111 ro 4 practical 
tena ic ••re 11er re lved ia o .. etail . Tbe 
aeclical a ecta n bvioualy asic t t • encl of 

it a11 • intende to reduce a practical outlook 
w icb could be a 11e4 4 4eveloped In the coaaon 

life oft factory. ie as act is 41 cu s•4 

further i cha ters aix and ••1ren. Tis•• hatlcally 
ractical outlook had a '1ery considerable :l flu•nc• 

i deterailling the co I" of the work. · arliar 

ss. 
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, ic continued thr ug the rest f a aaa• lite. 

e r, 1 •• efte te ell t ar , t ere-
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Livtn ditto • c ul ,exert a rttica1 effect · 11 

di t d tber•for · r iblea r a · in g nd 1 
.._._., .... w1 t t se of diet. 

f i 
-eait ·~ 

ea wit 
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ltio e -
t t a, froa that t te t . • of 

COllllu ity. Thi . tatter tate as &Y01Ye4 
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rope developa t evolution. - t e lapa_ot 
th Afri vtt, i t t o a . eudde , shock 

ev•l•p• t. t ey flight be said to be bridging a 
pp of aany rear evolution i a y. 

t t ct what 
er f • 

Afrtca rllere. ial a, two tber 
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eel 1ived u der tree differe t ••t• of co ltione, 
each one sharply divided fr• t other,. Then INJNl 

•• tree 
co tai i 

n ,,,. wbicll t • rec · ai aa each 
tne po ibilit7 _ r iaport t cbaracteriatlce 

peculiar to the el•••· Tb di tinction• ad to b• 
drawn. or 

ra •· 
e c aracteri tic al ht e lost in u 



T • factory popu.1atien, tlu,nton, bNata 
4o11n l to t · · e ,..,..... · latio d .e 1.J stln iahec.l 

t rir c ditto ··· r heli. • 

Ile tiu f otor. 
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Nlll8l~e4 well •••• 

At aa ewly etage, tlut"i t • pJ.a ll.ia· of th• 
won it tbo ght tbat it t · • · e bl• to 

pl7 rigid: etatJ. •Ucat t o . ot 1 terpnti g tlte 

re•dt • this lctea bad to I.ta •• abto tat 
•••· T requ.tre nle of the ttsemati al cone.,. 
ti.o• l .•olY-1 ln etatfeti •alyAe could t be 

r 1111•4. there are at>er ot aood nuoae tor 
this. 
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A large literature 
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A y · 4ica1 practi tionec- i _ ~o th Africa •bo 

e . witb the, 001-o-ur d . pul tton cannot r-a11 to b• 
11 a.ware of llaDF or the 

1 s i no v a11b.je~ t d 

amuacts are ·clealt with 1 t • 

utri tloa. 
i - tort.cal 

At ie _ t s ., v .r, on t ackA wle4ge 
t at stlg ta .t precI••· nutrit:lo ticiency rai..n 
the resua tion of a ef• tt\re: di t, b t occaeionallJ 
t e 4eftciency •tate , e c n4f ti . _ d y .41 ••• or 
aast.-o-inteslinal dt order int e pre e c of a 
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the r sulte f • ie,tary ur¥ y l eate de-flctency 
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·. ro rtton f any group i ufC rt.a. . f a aa1DQtr1 t to-a. 
Ia taac s, t · p · ibt• r • n ot 
al l f rredt t the diet. &Uf"YQ 

2 .-
_per • ntYi es no eri e . , f l t est t c _ • the 
bi tori.cal baa,ouftd l '. alt wt t i t oou 
aentioaed. elow .• 

Ltd., London 1962) 
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untial . trltmt f.n iaal .nutrition. 
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imposed dietary restrictions. Perip?eral· neuritis , 
single nerve palsies and the n-euri tic form of beri­
beri were all recorded~ as were cases of spastic 
paraplegia and hae orrhagic enceph,ali_tis. 

NutritiQ"nal anaemia was record..ed, as were 
manifestations of vitamin A defieiency and a number of 
other conditions o.f do.ubtful etiolo-gy. Some of t he 
mo.st trouhlesome symptoms recorded in the latter cate­
gory were constipation, nocturnal polyuria, dyspepsia, 
irritability of the skin, blood blisters in the ~outb, 
hernia and chilblains.. Fa tigahili ty of the eye muscles, 
the premature onset of resbyopia and the fact that 
myopia appeared to progress normally rapidly, were 
mentioned. 

(2) Bartley, w.t Krebsr H. A. & O'Brien J.R.P.:4 

(Vitari C requirement of human adults) .. 

This investigatior.i was conducted on twenty 
volunteers. Scurvy developed in all those com.plete·ly 
deprived of vitamin c, b t could be quickly relieved 
by a daily dose .of 10 · mg ... ascorbic acid. The 20 
volunteers received a diet containing less than 1 mg •. 
vitamin Ca day. Three re~eived a supplement of 70 mg. 
vitamin C, seven received 10 g. a day~ and ten had no 
supplement.. No signs of deficiency were seen in those 
receiving supplements. The period of study was fourteen 
months. 

Signs of scurvy in the deprived group devel-oped 
gradually. 17 weeks after the start of the trial• 
enlargement and keratosis of hair follicles occurred.,. 
leading o,n to the characteristic haemorrhagic scorbutic 
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Cheiiosis,: angular stoma.ti tis, and various 
forms of glossi tis are described.. The term stoaato­
gl:ossi tis is used later- in the thesis~ The tongue 
co monly presents with a raw, red appearance ., or a 
magenta .coloured hue-.. The role of riboflavin, . niac;i~, 
folic acid and vi tam.in B12 in the causation o,f t _hese 

44 . lesions is- not yet clear cut •. · The tongue is comm.on ... 
ly glazed .( fro the disappearance of the filiform . 
papilla ) sore and tremulous. 46 Squires46 describe• 
t .oo a dryness of the mo,uth and pharynx, _acd a general 
pale -colQ.ur of the gums. This dryness of the mouth 
has been observed here but on questioning, all men 
deny that the·y are conscious of it in anyway .• 

Dy.sphagia47 is mentioned as a common. feature, 
but was net obse~ved in our series. Bansi mentlons 
the fact that gloss~ tis and cheilosis suggest an 
anaemia due to deficiency of iron and vitamins.47 . 
Skin signs: 

These are also di.scussed in chapter five. and 
the intention here is to review some of the signs which 
have been ascribed to deficiency states. The commonest 

46 sign is probably a dryness of the skin. Squires 
entions a thickening and glazing of the skin often 

with hyperpigmentation and best seen over the cheek•• 
He regards this as a pre-pellagrous condition. 

· .Anderso.n48 suggests ·that an enzyme deficiency,. 
not neee _ssarily ·relate.d to a deficiency of a specific 
nutrient, may be responsible for dyspigmentation, bair 
and nail changes ,tnd scaling dermatoses. He points out 
that hyperpigm.entation best seen in the flexures, palm.a 

' 



--

and over scars is common in e-o liac disease and non­
t-ripical sprue_. It may also occur in sec:ondary 
al absorption states, of which protein deficiency with 

secondary villous atrophy of the intestine may be 
included. A derangement o tyrosine etabolisa hae 
been postulated but this awai ts confirmation. Where 

87 . 

a true deficiency does exist, he considers that vi talllin 
A deficiency results in follicular hy erkeratosis, and 
xeroderma._ Malabsooption, or deficie 1cy of the water 
soluble vi tam.ins leads to pellagra-liko states, and 
prot in deficiency to kwashiorkor with the Mosaic type 
of skin known as "enamel paint dermatosis". This 
consists of ,,axy plaques which later desquarnate leaving 
the dermis exposed.. 

Mccance and Barret45 working in Germany made 
several comments about skin conditions. A dryness of 
the skin covered in some cases by a fine scurf was 
noted,_ as was a •crazy pavement.• type o-f picture. which 
Williams described in 1983 when discussing kwashiorkor. 
Spiny ex<".rescenees, particular1y over bony prominen~ea 
were seen,- hyperkeratosis pilaris was seen eolldlonly, aa 
was phrynoderma~ in which plugging . of hair f olliclea 
with flakes of shed epithelium o<:currecl,. Desquamation 
of the skin and i .tching were also observed. ention i ·s 
made of the un-e.ertain etiology of these lesions. but 
that vitamin A deficiency is co11U10nly blamed. Othe-r 
suggestions r-ev·olve around a deficiency of the B 
vitamins or vitamin c.. Cold, trauma, vascular changes 
or lack of calories would all demonstrate similar 
lesions to those discussed.;. so would a fat-tree di:et. 
Patchy pigmentation of obsc·ure etiology was. a feature 
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latter symptom in turn was related to breathlessness 
,on . _effoi-t , praecordial _discomfort and anxiety which 
was not substantiated by any organic hear't. :lesion , and •. . 

was lab~lled as an effort syndroiae. In some of these 
cases ·and in the Japanese prison camps, an interesting 
type of inso•ni~ occn.trr~d. Sle-ep would come immediate­
ly on going to bed. but wakefulness would intervene in 
the early hours of: the JllOrning~ Despi t ·e being co•for t­
able in bed (particularly did this apply in the German 
serie's) · the subje:et would only drop off to sleep again 
in the early morning • to wake shorUy after, dre.nched 

! 

in sweat and thoroughly exh usted., A giddiness,-
associated with epigastric discomf'.ort and hunger ie 
c~uuaonly described. A redu~tion in sexual potency is 
seen and this can be confirmed as a result of ones 
experience of Bantu clinics. 

· The children in the German series were shorter 
and lighter for their age than coaparative gr oups in 
England and Ame·rica . Otherwise they appeared heal t hy 
and lively, and there was no noticeable tend.ency to 
suffer from minor ailaents . 

Osteoporosis and osteoaalacia are features of 
defective nutrition. No evidence of their presence. 
could be, found in the Geman series, or in the factory 
group which comprises this study. 

Where the diet of a pregnant woman is defective , 
lactation is o(ten markedly impaired. The milk is 
usually redu~ed in amount but not in cruaposi tion. 
Gunther and Stanier45 showed that the amounts of vitamin 
C, riboflavin, and total N .in milk of 60 Genaan ( under­
nourished) mothers showed no material difference froa 
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interaction .of the different· nut~ients, e.g. the 
thiamine requirement is determined ,by -the calorie ·. . . 

. content of the diet: both folacin . and vitamin. B12 play 
a part in th_e synthesis of choline, which is essential 
for the maintenance of liver orp~ology and function. 
Vitamin D promotes the absorption and metabolism of 
calciwa; niacin deficiency occ_urs particularly in 
diets low in complete. proteins because such diets are 
usually deficient in tryptophan which is a niacin 
precqrsor. 

It is stras-sed2, that dietary standards cannot 
.be used as the only eri terion for judging th nu t rition­
al state of a · person, or group ,. and that failure to 
comply with these standards will not necessarily lead 
to deficiency diseases.. The value.,, however, of dietary 
surveys is that 'they indicate where further inv.estigation 
may be a eded, and which dietary defe-cts need ost 
consideration in food and nutrition program11tes. The 
survey under discussion in this thesfs. yielded 
information Which called for i ediate action on the 
part of the anagement of The Sou.th African Rubber 
anufacturing Company Limited,. and as was mentioned in 

the introductory paragraphs of this chapter, gave· an 
indication of what practical steps could be taken to 
deal with the problem. Thes~ steps are discussed in 
chapters six and seven. 

The recommended miniaum. daily standards of the 
National Nutrition Counci12 should he regarded as 
adequate for the maintenance of heal th without allowing 
for a safety marg.i.n for ill he-al th, or for great 
t vi · al dittenaee in t.l n •taboli••· 

taodard for •• . e ve Y . rle.t. 
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'the 1a1est ••rut ia autrt Uo al tbillki I ha• 
1>ee11 t place aa amphaeie n t i1QJO-rtance or the 
quality or aake.-up 1:af ·rot fate and carbohydrate _. 

Tb · e thN• ehould be regarded , t . tt trian·t • l)ut 
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1th tbe dev•l P• t or . tee , owever, at1d 
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b• ae lp a • er onallty c anti 
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CHAPTER 4 

DIET 

This chapter on diet will be presented in two parts: 

PART ONE 

(1) Traditional Diet-, 

(2) Transitional Diets 
(3) Dietetic requirements 
(4) Dietary ·standards 
(5) Family Study 
(6) The cost of a minimum. standard 

of nutrition,~ 

PART TWO: Discussion 

P.• 

p. 
p. 

p. 

p. 

p. 

Part One: THE TRADITIONAL BANTU FOODS 

124 

148 
158 

170 
179 

192 

Though the nutritional requirements of the 
human body are the same, regardless of race, there 
are considerable differences in the dietary habits 
by which these nutritional requirements are obtained, 
in variations, based upon racial or tribal traditions 
and practice. 

The Bantu, in particular, is very conservative 
and does not change readil y to unfamiliar diets and, 
al though he has abandoned many of his traditional foods 
in favour of European foodstuffs, the basic composition 
of his menu is generally the traditional Bantu diet with 
modifications brought about by contact with Europeans, 
Asiatics and with other Bantu groups. 
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The aost co11J110n variety is the imbuya (pigweed or 
aaarantbus) a couon weed found in cultivated fields • 

.. 

Puapkin, bean and melon shoo ts t and many wild spinaches. 
,; ' 

and leaves, are cooked in a variety of ways. They are 
often mixed with the mealie meal• but often are eaten 
as an adjunct to the main c-ourse. It is the laek of 
these items which so often ca1.tsea scurvy in the migrant 
industrial worker in towns. s: 

Mealies are of ten boiled green.. When the corn 
is hardening, but still slightly llilky • it is ground 
and cooked in the form. of "isinktra• - a type· of bread. 
This is a very tasty and popular- preparation. When 
d.ry! 1 the grains ·of mealies may be boiled whole and are 
then known as "izinkobe". Hoae--groun4 mealie m..eal is 
ground when required 9 by hand, between two stones and 
contains alaost the whole nutritive value of the. 
original grain •. 

From th home-ground ealie meal, a variet1 of 
dishes conauaed in. every Zulu household, can be prepared. 

A thick lwapy porridge (upbuthu) is th_e. aost popular. 
A thick porridg• made with a aixture of mealie m•al and 
pumpkin is also a popular dish. A thin. soured m,e\alie 
eal porridge is used i.n the preparation of ••ai-ewu• -

a slightly r rntented beverage, and in the brewing or 
"utshwala• (beer). Utshwala, had an important pla1:e in 
the traditional .Zulu diett but owing to Government 
regulations and missionary influence. now tends to be 
looked upo,n less as a food and. more as an intoxicating 
drink.. In, the Transkei it is kn.own that Native men can, 
and do, live for a considerable tiae solely on beer. 4 
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In the reserves and rural areas1 utshwala is still 
mad . in ~ccord:ance . wi t.b established: Zulu customs. but 
the illicit home-brews .made in and around towns are 
invari~ly detl"'im_en:tal and ·Of'ten dangerous with various 
additiv:es such as carbide. ethylated Spirits. Methyl 
(wood) Aleohol and dashes of conventional .spirits,. 
brandy ~tc .. (if av~lable) . to give. t hem "kicktt. These 
illicit brewe:4 score over the conventional beverages in . . 
two wa.ve which . appeal to Natives: 
(a) They are 11ore quickly prepar, d than traditional 

liquors and ther fore the risk of detection is 
lessened. 

(b) They .are designed to give a greater •kick• to 
, the consumer., 

These preparations ar known by many names and the 
method of preparation variea, fro• place to place and 
,even from person to person. 

•Skokiaan• (or •Sakonvani•) is prepared fro• yeast and 
sugar;· two gallons ean b.e made froa a relatively small 
quantity of yeast, and one shillings worth of sugar. 

"lsishi~hime1ane• (or "Shimeya•)was. first made in the 
sugar cane fields. The word is onomatopoeic, and 
suggests the .swaying gait and slurred speech of an 
intoxicated man. Preparations vary again - some use 
cooked potatoes ·to which yeastt sugar., syrup and brandy 
are added. soae pre,fer hop-s,. golden syrup, brown sugar 
and yeast. · Brown bread. brown .. sugar, malt and yeast 
were detailed by a lc,cal informant •. 

"Babaton• ~(or "Barberton") made from yeast, stale br•adt 
white sugar and "indthombo•, which refers to the basic 
alt, from which normal beer ( utshwala) is made. 
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"Gavine• made fro• brown bread and brown sugar which 
is left to feraent for three days-~ •and then distilled 
in a very cientifie· f ashion indeed•, as our local 
informant ,expressed. himself ., 

Pinea221e or' "Mfula•nifu~a8 : this is probably simllar to 
shiaeya,. but p:ineapple- skins .a.re added to give it a 

swut taste. · 

11Kkwnla-Bantji" ( Take off zo~r co~t)is basically .shi11eya, 
except that C.N"bide is added.. This causes efferve-scence 
due to acittylene being liberated. The mixture appears 
to have a distinct "kick", but it is not clear just how 
the effec"t is. achieved .. 

The d,anger of these e.oneoc.tions lies in the 
harmful etf ects of the ingredients used in their manu• 
facture rather tnan their alcoholic content. In most 
of the · the alcoholic content is betwe n. S..06, and: 7 . 12 

per c.ent. A certain pr.oportion of the alcoholic content 

is explained by tbe presenc of small q,.ianti tie$ of 

methyl alcohol.. This is altaos.t always the eas where 

yeast fermentation occurs, but is particularly a probl• 

where distillation is .attempted. 

Methyl alcohol has a lower boiling point than 

ethyl alcohol, and as a result the first running of the 

distillation will contain ost of 'any ·ethyl alcohol 

which may be present. If this wer to be thrown awiW , 

the danger of ttthe bt"ew" would be greatly lesseiiied. 

However"' to throw away any alcoholic product is not the 
custo of the illicit b,rewer . 

All illicit brews ar based on fermentation of 

a carbohydrate product, the variation occurs in using 
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different sources of carbohydrate. The commonest 
sourc;es appear to be cane sugar,. golden syrup, mealie.s, 
potatoes, .bread, fruits e.g. pineapple, banana and peach . ' ' ' . . ' 

and oeeasionallyrice. The latter concoction may 
resemble the Japanese •Saki". 

I t is · extreme,ly difficult to get authentic 
in.formation about these brews. The very fact that they 
are ali :t11ieit makes- the bnewers understandably 
reluctant to discuss the exact. ethod used in preparation • 

• B .. Khoapa (Social Worker at Sarmcol) was able to 
glean a 11 ttle information lo.Cally, which has been 
referred to in th! preceding .paragraph&-. 

L. Go!be.rg5 mentions that in the preparation 
of the traditional soured p'Orrid.ge& e.g. ttmarewu" .and 
"laabalaza",. *utshw.ala" is often used to start the process. 
Lam.balaza is then allowed to stand over-night. Marewu 
is soured after cooking. 

Kaffir beer shows evidence of a remarkable degree 
of vitamin synt·nesis dl1ring its preparati.on. The value 
to. the whole African family of •small" bettrs and other 
by-products &f the kaffir-beer brew is emphasised. 
Replacement o,f the traditional tribal beverages by tea 
or coffee is detrimental to the nutritional status of 
the African. 

Fox and Stone6 ,. Biochemical Department of the 
S.A. Institute for Medical Research~ have rep·orted 0-n 
the Anti-Scorbutic value of kaffir-beer. "Al though 
the ainiaum amount of vitamin C needed daily is not 
definitely established,, it is eouonly aceepte-d as 
ranging from. about 15 to SO Dtg. AssWlling the lower 
figure to be adequate, it would be av1Uable in two --
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quar,te. A gallon of beer a day may be regarded a• 
being well within the capacity of a native living in 

the kraal, and considerably . larger amounts are often 
consumed when .available." 

It is known that 10 •gm. of Vit .. C a day will 
cun Clinical Scurvy in hum.an adults.7 The period of 
treatment wou1d. probably be. fro• 10 to 14 weeks, if 
proainent gu lesions are .present. n allowance of 
30 •P· daily is in accordance with the recommendation 
by the- League of Nations• Heal th Organisation Technical 
CoJlll.ission on Nutri tlon (1938). It will, therefore. be 
appreciated that kaffi~beer occupies a . valuable pl.ace 
as an antis:corbutic in diets which consist largely of 
mealie, or kaffir--corn porridg • Its practical value. 
however, depends solely on the large amounts usually 
cons.u_aedt and ·not on the actual concentration of vitamins 
present. 

Thus. the amount of ascorbic acid present in 
one quart of beer :would be supplied by a pint o,f milk, 
half an ounce of orange juice. or one-tenth .of an ou-nc.• 
of fresh lucern~ leaf. Any consideration of the food 
value cf kaffir ... b,eer howe¥ r, must also take into aceount. 
the co.-nsiderable amou-n ts of yeast present, which as is 
well known. is a rich source of the vi tam.in B complex. 

Fox4 stress.es the value of kaffir-baer as a 
food rather than as an alcoholic heverage, in that it 
is consumed as a thin gruel which has a filling ff.act. 
and it C'Ontains valuable vitamin supplements, often 
lacking in the African diet. Until such tiae as 
prote~ttve foods, like Dli1k, vegetabl sand fruit are 
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in fr. e supply and are priced so that the African can 
buy the, kaffir-beer has a valuable part to play in 
the diet,ary picture·. I n_ rural ~eas, kaffir-beer is 

, often consumed in large quanti tie-s - in fact, "It is 
th daily task of the menfolk to find and help consuae 
it". 4 

•Beare88 featured 11.ore proainently than milk 
in .·a11 hospitals and institutions in Medieval England. 

Tea was introduced into Britain at the. e.nd of the 
17th century.,. It soon becam. popular. the price fell, 
until it was available to the poorer classes. It 
ul tim.ately replaced beer, and the feeling of warmth and 
comfort ng ndered by drinking tea., r sul ted in less 
food being taken and frank m.alnutri tion developing. 
A •all beer would hav e calorific value of 150-200 
cal. per pint. plus calcium9 riboflavin~ nicotinic acid, 
pyridoxin I pan to thenic ac·id and some vi taai n e,.' 

As. is the case with beer, so w.i th soae other 
eon titu nts ,of the traditiona1 diet, their consumption 
ha s been replaced in urban conditions with other ele.aents 
ore readily availab1 , but oft·en having little nutrition­

al valu ,.. though so of the i te:ms of Bantu diet have 
been pr s rved in town life. 

Al though it is true that kaffir--beer posse~ses 
valuabl nutritive properties, it has been noted in this 
study that the amount sometiaes spent on kaffir-beer is 
excessiv• in proportion to incoae earned. 

A table of the nutr.itive val.u of , the basic 
diet forme.rly in com · n use in the Tran ei9 showa that 
"given an adequate supply of aize, mill, •m.fino• . (wild) 
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spinaQh-). meat and kaffir beert the large majority 
at the present time would not only be satisfactori~y 
nourished~ even according to mod~rn eoaceptions of t~e 
various e·lem.entary constituents which the adequate diet 
must contain,. but what is also importantf: they would be 
well satisfied with such a diet." (Fox) The basic diet 
quoted for , the Transke-i is substantially the same as 
for the Zulu group in rural areae. 

TRADITIONAL DIET AS USED BY 
THE PONDOS IN THE TRANSICEI •· 

This discussion of tradi tionai' and modern food,e 
used by the · Pondos in the Transk.ei:, is quoted because 
the diet. represents more accurately the priaitive diet 
enjoy·ed by 1he Zulus, · than is si.pplicable in many z1:11u 
reserves today. 
diets are due to 
with later. 

The changes which have oceurr•d ·in Zulu 
many external pressures and are dealt 

qn the ~eedins of infants. 

Milk from cows and goats f'onas an essential 
corner-stone of' the diet,. Infants are fed on milk whell 
breast feeding fails. The metho·d of· feeding is a highly 
dangerous one., The mother cups her hand and 1his ls . filled with milk or other liquid. The infant is . firmly 
heldt the head tipped back and the intended food forced 
down the mouth. The baby struggles and splutters- . andt 
in many case•• :lnbale-s some liquid into the lungs. 
A colleague has actually seen a baby suffocated in thi•· 
way. ilk is often boiled, not not routinely.-
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Where milk is unobtainable, "Nelllbe" is used. 
'This is made by boiling th& meal.ies, crushing the tips 
and mixing them with th& water in which they were boil~d. 

A fine watery soup, is produced. which is then f .ed to 
the infant in the abov• anner.. This carbohydrate diet 
results in many disabili-ties. ,h.bdoaina1 dis.tension is 
almost universal -in thes babies. Gastno-enteri tis _ is 
very cc0DP1on and is .associated with a high lllOrtali ty. 
It i.s probable' that inf.ection is . directly introduced 
by the mother's han~ whlch represents. a. failure of norm.al 
hygiene. Kwashiorkor is o-ften seen and in many eases is 
fatal.., These facts one can confirm after practising for 
five years in the T.ranskei and nine and a half years in 
rural ar.eas of Natal. 

A puzzling feature is the refusal of rural 
Native women to .consent to Wet Nursing. Many African 
babies die because of lack of milk. This is in direct 
cont~ast to European custo _ s in Medieval England-: 8 

Wet N~rsing in tho.se days was r.egarded as normal 
al though the cri t-eria :fo-r accepting a Wet nurse- were 
rather- involved. If a Wet Nurse could not be found, 
artificial feeding was resorted to, and was done via a 
cow•s horn, using lllilk. 

Ga'stro .. enteritis i:s never aceepte.d. as a natural 
event in Native life<. It is always thought to be due to 
wi tcherart.. The Tokolnshe ( evil spirit) or the n-1igh tn­
ing bird• being rega ded as th~ comm.on agents which 
-cause the condition. The "lightning bird• or "Bateleur" 
or "lngqanga"10 (Plate lX-, 151) with its striking 
appearance and rich colouring,. is greatly feared. 





,All illness, in fact,. is attributed to ttMtakati" 

(witch-craft) , even such COIUlon events as Coryza 
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and Influ nza which are .called ••Efevatt or "Umkuthlane". 

Adu.l tat 

"Amasi" ( soured milk) is still ·popular. 

"Enkotle• (boiled mealies) which ·are hard, eorr.eepond& 
to the Zulu "izi.nkobe•. 

"Neatsha" - hard mealies put e>n to a hot pot lid. T-hese 
burst like popcern and ar;e scraped off. For the 
purpose the Pnndo likes to keep two or three 

nails of ~ne hand relatively long. to avoid 

burning the finge!"s .• 

"U•potulo•, dried hard mealies which are first boiled 
thea crushed betwe·en stones and made into a type 
of mealie bread. The other co1111on mealie bread 
is kno'Wtl as "lso:nke som Ml>ona• which,. tranelated 
li terally-1 is. ,.-bread of the DLealie". Umpotulo 

ay be mixed witn: amasi to mak: a very tasty 

and popular dish. 
"Sequampatt refers to mttalie DLeal porr-idge which may be 

lllfxed with any greens, e.g. nettl.es, pumpkin 

tips etc. 
"Uaqa" is the na11e given to mealie meal mixed with 

boiled puap~iJl. 

ttMaqabengwane" is used when travelling. Essenti.a11y,, 
th~se ar,e round.. flat, dry cakes made from a 
mixture, or . .mealle me.al and sweet potatoes. 
Pondos gr:ow sweet potatoes. but not madumbies. 

"Enkuku• ... a chicken - always popular and invariably 

boiled, as this is regarded as the easiest way 

to cook the bird. 
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"Amaqanda" .,., eggs - are only ~aten by en. They are 

. regarded as bei_ng an undes~_rable, food for 

fe tl};ales, as it i s thought they c11use sexual 
. . 

precocity a nd lasciviousness in women. This 

ere-ates .a further problem when attempting to 
' 

correct die.t ary defieie!lcies,, as eggs a re readily 

available, but not to f .eiaale-s. 

Wi1d fruits are always sought tor and a.re 

popu1~, e .. g. 

"Entongwanett the fruit of the milkwood tree. 
"Umtentsema" - a fruit resembling a wild litchi. 

"Umkewane• - a wild fig. 
"Maqunube" - a. wild blackberry. 

"Tungululu" .... a wild fruit found at the Coast. 
Coastal Pondos eat t'ish and sh~llfish. In this 

·connection it is of interest to record that we are . 

indebted to Mr.. H. V. Clarke of Kohlo Store, Port St. 
John• s, Transkei,. .for the informat_ion presented about 

the Pondos• diet.. He lives 14 miles from the sea, and 
the ~ ondos in his area do not even know about the sea 

foods which are mentioned below: 
"Elllbaza"' ... black mussels. 
"Embatyesatt - oysters. ( The word literally means some­

thing which is an aphrodisiac) .• 
1•Entalanzi" .... fish. This is popular, and fishing is 

now a common pastime, ei titer by spearing or using 

a conventional fishing rod. 

"Amasenene•11 refers t.o red bait, and is usually eaten 
raw,, 

Keat is always a popular dish and all forms are 
eaten~ e.g. 



"hokwefl . - a goat. 
"Ehagu" ... . a pig. · . 
0 Egushat1 ~ a sheep. 
"Enkomon. a beast, either a cow or a bull. 
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Bakers• bread is now a popular item of food. 
It is called "Esonka" by the Pondos and today a hungry 
Native will regard. it as natural to walk to the Trading 
Store and there purchase Esonka and "Ndlelalula" or 
brown sugar. · This latter word which sound ~ttractive 
when spoken means "easy to buy". Now that it is dis­
appearing from the stores, presumably "Etshukela•· or 
"Eswekele" ,(white sugar) will be purchased instead. 

In Bri. tain; bakers' bread has only been 
available for approximately fifty years. 

The crops in Pondoland: 

, The ain crops are mealies and beans.. A go·od 
land is approxiaately lf morgen in extent, and a married 
man is entitled ·to anextra land for each additional wife. 
The main farm laitds are usually situated some distance 
away from the huts-. and where possible are to be found 
in the valleys or near the main rivers and streams. 
These lands, are well shown in the distance, in the photo­
graph of an adult Pondo woman. In good districts and in 
favourable years, enough mealies are grown for the family 
use and there are usually some for sale. A land is 
known as an "Entseme" as opposed to the ttEgadi" which 
is the smaller garden plot next to the hut. 

It is a normal custom for men between 18. and 45 
years of age to leave the Reserves to seek e plo-yment. 



• 
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The older men as a rule go to the gold and platinum 
mines of ·the Transvaal. Some find their way to the 
coal mines of the Transvaal and Natal. The youths 
seem to favour the Natal cane fields where . they provide 
t he majority of the labourers, responsible for cutting 
t he cane. A few me n find their way into industry. 

Reer is an popular and as a~eeptable as it is 
amongst the Zulus. The preparation is essentially the 
same, and i.t occupies the same place in the Pondo dietary. 

The article by Dr. Fox on Nutritional Problems 
amongst tbe Bantu9 was published in the S. A. edical 
Journal on 11th February 1939. Since that date there 
have been three events of major significance in their 
affect upon t hose nutritional problems. These were: 
(1) The 1939-45 war, with its wartime shortages; 
(2) A severe drought durilrg t he war years; 
(3) A period of industrial development and expansion; 

This eommenced during the war and gained considerable 
momentum after the war. 

It ay be assumed t hat the nutritional problems 
of today were inherent in the trends observed in 1939 
and are a legacy of tho.se years... The conclusions reached 
by Fox at that ti01e are therefore pertinent to the 
situation as it exists today. He stressed the rapid 
deterioration of the nutritive state of the Bantu, the 
over-stocking of their reserves with resultant deterior­
ation in quality of stock and increasing soil erosion. 
These factors were inevitably precipitating a serious 
position where the main reservoir of labour was being 
affected. The war years (1939-45) which coincided with 
prolonged droughts affected the economy of the reserves. 
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The drastic reduction in cattle as a result of drought 
was indirectly beneficial to t he pastures, and lessened 
soil erosion. 

Import restrictions and the .xtra demand$ upon 
the country•s food resources by the ar ed forcee 
accentuated the scarcity of foodstuffs. These same 
restrictions however~ gave impetus to the industrial 
development which ·had been taking place steadily, but 
now became spectul.ar .. 

The planning of agricultural production was. 
made easier by the existence of war measures. In 
addition the position was vastly improved by the passing 
and implementation of the Soil Conservation Act, so 
that in many of the Reserves progress has been made in 
halting the approach of desert conditions so mark,ed in 
the 19.SO•g,. At the sam.e time,. al though the Reserves 
are still not producing eno1.1gh for their own subsi stenee, 
the cash incomes o.f the inhabitants have improved as a 
result of their e . ployment in the mines and industry. 

It has been noted that the transition f roa 
primi.tive tribal life· to peri-urban conditions is 
frequently accompani.ed by a significantly increased 
incidence of deficiency disease. 5 The balance of 
vitamins in the prim! tive diet is delicate. and precarious 
at the best of times. The scales can be tipped in the 
wrong .direction very easily. The difrerence between 
2 lbs. of cereals, a nd lf lbs. per day {or less) ean 
mean the diff.erenc,e between an adaquate and an inadequate 
intake of riboflavin and a drastic reduction of nico­
tinic acid intake.5 
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of two scrub stock in exchange for one large beast. 
Official acti n to improve the quality of the stock 
has often been met with hostility by the natives and 
progress in this direction is slow. 

/ 

Urbanised natives practise the lobola system 
and when the family has relatives in the Reserves, as 
most do, thecattle are kept there, adding to the burden 
on the Reserves. If no facilities exist to keep the 
lobola cattle, a cash equivalent is accepted. Young 
educated men favour the lobola system as they believe 
they will, in turn,, benefit by it when their own 
daughters reach marriageable age. 

The place of cattle is deeply rooted in the 
social system of the Zulus, an integral part of all 
tribal ritual, the symbol of weal th and the only link 
between the ancestors and their living desce.ndants .• 1 

For all importa t occasions cattle are considered the 
only proper sacrifice. "The catt1e in a Zulu kraal 
are thus regardeu not as mere domestic animals, kept 
for their utility, but as an essential part of the 
village." "The burden of wealth is a phrase that takes 
on added meaning when cattle become symbols of wealth 
and a form of currency, when the herd is not an economic 
unit".1 

In present day conditions, the survival of 
these customs lies at the root of much of the po~erty 
of these people. 
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ODERN FOODS 

There is the quite natural assumption that 
European foods ntust b-e superior - especially as they 
cost more., It is hardly surprising that Africans should 
be ignorant and unable to di.scriminate in the matter of 
a healthy diet when numbers of Europeans are often 
equally ignorant or, in many eases, disregard the- known 
facts of sound nu ·tri tion. 

The use of modern foods in the diet of the Ban tu 
has resul te-d ainly in the consumption by them of 
refined foods, from which some of the ess.ntial sub­
stances ltave been re.moved in processing. Even maize 
products , the staple diet of the Bantu, have been refined 
so that the only unrefined mealie meal now consumeq is 
in the remoter are.as.. The re.fined meal is universally 
preferred and, from the point of view of uphutu, has 
a much better consiste-ncy. Other maize products are 
mealie rice, and samp; baby foods., e.g •. ineumbe ( thin 
porridge made of finely ground meal and water) and 
marewu. 

In Cape Town a study on diets in coqon use by 
the Bantu sh~wed that mealie meal .• crushed maize (samp) 
with sugar and black coffee, were the staples. 12 Ta hles 
published by Golberg5 show the amount of B vitamins 
which are extracted in the refining of maize and he. 
states th.at "samp and mealie rice, consisting as they 
do of almost pure starch• are ideally suited for induc­
ing multiple vitamin B deficiency". 

"Not only is the consequencce of using rice .. 
sam.p and mealie rice serious in i tse1f, it is also 
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serious in that the foods are regarded as vegetables 
an in the diet of the urba!lised · frican they tend to 
replace the valuable legumes and leaves so widely 
employed in the tribal dietary" . In this connection, 
it is interesting to note that the natives seldom cook. 
sam.p by i tsel·f - it is almost invariably mixed with 
dried beans or whole inealies .. generally the former. 
ealie rice is sometimes cooked with beans too. This 

starchy diet is easily compared with the poor man•s, 
food in England in the 19th Century.. The paucity of 
protein, the general lack of ilk• and the preponder­
ance of starch in England produced the same effects. 
Eigh ty .... three per cent of the children of Bethnal Green 
in 1692 had no other solid food except bread, for 17 
out of 21 meals in a week. 8 

The addjtion of beans to samp and mealle- rice 
appears to have been spontaneous or instinctive. i:>ut 
it is a very sound practice. The beans are rich in 
protein and are a lsn a valuable source· of the B vi tamina. 
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TABLE CF AMOUNTS OF B VITAHI.l)S PROVIDED . 
BY 2 LBS .. OF OM EUROPEAN .MILLS 5 

Table ~ 
roduet Thiami Ribo- N1cotinic 

flavin Acid 
Unsifted crushed maize 2 .• 8 mg. 1;1 ag. 18 g 
Unsifted m.ealie eal 2.6 " 1-.05 ft r1 ft 

Sifted crushed maize 2 .• 5 " o .• 95 ·" 15.5 "" Fine granulated mealie 
meat 2.,. 5 tr o.9 ·" 15 ft. 

+ Special or No,.1 m/meal 1,. .. 7 " 0.5 " 16 " + Samp o.~s " 0 .. 4 tt 7,..5 tt 

+ ~ ealie rice o.4 " 0.-35 " 7.-0 " + l iz flour 0.,.4" .. ... 
Bran 1 .• 9 It 2.7 " 27 '" faiz germ meal 5.8 ff s.o ... 62 .• 5 • Hominy chop 2 .. 9 - -Grits o .• a " - -
+ These items are sold for human consu ption. 

The other items are usea as stock feed. 

~ - - ~ - - ~ ~ - -
.\ 

The mo·st notable change to odern food ls the. · 
almost universal use o·f bakers·•· bread as a 'staple food 
by urbanised Africans. A eo on feature which has be-en 
repeatedly remarked upon is the diet of white bread and 
a mineral-, or white bread and tea, favoured by many 
because ·Of its simplicity:. It has been noted in this 
study that the popularity of brown bread in place of 
white is steadily growing. This is a possible result 
of discussion and educat ion about dietary matters. 

There is evidence amongst urbanised Africans .of 
a growing awareness of food values and the role of 
Nutrition Education in focussing attention upon the 



147. 

correct foods cannot be over-emphasised. Cheese is 
on.e of the reeomra.r3n,ded items of diet which is becomi ~ 
popular. Fish , margarine and eggs a re also becoming 
recognised as valuable and acceptable foodstuffs. 

Tinned foods have, of course, been adopted on 
a large scale, evee to the extent of a preference for 
condensed milk. These foods, whilst providing many of 
the nutrients deficient in the maize diet,. are at the 
same ti e ex.pensive and the vi tam.in content has 
generally been completely destroyed. The fact that 
condensed milk can be stored without refrigeration,. 
is one of the principa1 reasons for its use. The high 
sugar content is also welco ed. 

Dumplings are one of the coliUltonest of the 
modern foods. A dumpling i s made of ,-rheaten flour 
and frequently takes th place of vegetables in stew. 

In couuni ties such as the Iowiek l'la ti ve 
Village , there is a strong tendency to adopt European 
livine habits and,, where possible~ European standards. 
W11ereas it is native custom for the head of the house 
to be given his food separately,. it is quite usual 
for the modern family in the Village to sit down to 
table together~ even though the head of the house is 
still . given the lion's shar or the meal and is served 
first. 

The relatively low purchasing power of African 
workers is unquestionably a factor in their nutritional 
problems. The temptation to spend money on luxury .iteas 
and not food is well-known~ but makes serious inroads 
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in t o ·the family income . 

It is regrettable that in this atter of diet, 
as well a. · i11 other aspectc of civiiised life , many 
of the less desirable European practices are adopted 
by the Africans . The i gnorance of man_y Europeans 
concerning s mple nutritional facts i , in many cases, 
counterb~_.lanced by the greater variety of foods 
cone rned. In the case of the average African ,. 
however, the use of luxury foods of low nutrient 
value in relation to. co st , is only possible at the 
ex-pense of other m.ore essential foodstuffs • 

... _ .... ...., ______ ..,. 

(2) TRANSITIONAL DIETS 

An assessment of the ut1 ien t intake of the 
Test Groups is of primary importance in this Industrial 
Health Study. A dietary sur'vey under conditions 
where the employer supplies al.1 the eals is relative­
ly simple. Even in the Compan¥ Co pound, where the 
men find t heir own food, it is comparativ,ely easy to 
assess the diets -consumed. ost of tbes-e men live on 
an unvarying weekly food budget, spending the same 
amount each week on each art icle of diet. Those .living 
with their families, however , present a different 
problem_.. Their expenditure· on food is the am9un t 
spent for the whole household• and al though many or 
the men say that they budget for a definite amount of 
food, this is usually bought by the women. 

It is sometimes the practice when meat is served 
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wµere the a1I1ount stated to be spent on food is very 
much in excess of the qqantities which could probably , 
or even possibly be consum.ed 1 of the foods stated to 
comprise the diet. The di f fic lty is admitted of 

. giving correct replies abo t either t he amount spent 
on · food or the, actual foods eaten.. Added to this is 
a human tend-ency to exaggerate the high cost of living 
and at the same time to stress the low standard 
enjoyed. In spite of t his, it ·is felt that the replies 
to questions were. with few exceptions, generally bona 
fide attempts to give correct information. 

Analysis sheets of Nutrient Intake were prepared 
on the bass of a five-day weeK. The tables used in 
assessing nutrient intake have been derived mainly 
from S.A. Food Tables by Fox a~ Go l b erg13 with 
certain modifications supplied by the partment of 
Nutrition14 as a result of recent research. 

In consideri g estimates a~ed upon such food 
: tables, it is aecepted that metho-ds of investigating 
and analysing the values of foodstuffs,. especially in 
respect of vi tam.ins, are continually undergoing refine­
ment, and that different investigators produce 
variations, as F'ox an d - Goib'@rg point out in their 
work. Different varieti~s of fo~dstuffs, seasonal , 
cultural and soil differences, ma turity and freshness 
as well as methods of ~torage, all tend to contribute 
to these differe11ces. "'hey have , therefore ., endeavour e d 
to select typical figures, bearing local conditions i n 
mind. 

It will be apparent fro the foregoing that the 
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analyses produced in this dietary sur..vey may be 
considered as arbiyrary figures, and are submitted 
as an exploratory probe in which an attempt has been 
made to present a picture consistent with known facts, 
and local custom. 

HEAL TIMES : 
Breakfast 

Group A: 81 men. 26 have their first meal in the 
Company Compounds before coming to work. 54 have 
their first meal in the Factory Canteen during 9.15 
tea break. 1 of the 81 does not have breakfast. 
Group B: 78 men. 27 have their first meal at home 
before coming to work. 50 have their first meal in 
the factory Canteen at 9.15 tea break. 1 of the 78 
does not have breakfast. 
Group C: 86 men. 11 have their first meal at home 
before coming to work. 75 have their first meal in' 
the Factory Can teen at 9 .15 tea break. 

Midday meal 
Group A: 81 men. 60 have lunch in the Company. Compound. 
3 have lunch at the tea room at the Beer Hall. 11 hawe 
lunch in the Factory Canteen; 2 of the group lunch 
(beer only) at the Beer Hall. 
Group B: 78 men. 41 have lunch in the Factory; 36 
have lunch at home. ·1 lunches at the Tea Room 
adjoining the Beer Hall. 
Group C: 86 men. 73 have lunch at the Factory; 10 
lunch at the location tea ropm; 1 lunches at home; 
2 have no midday meal. 

EVENING MEAL 

Group A: 81 men. 78 have their evening meal in the 
Compound. 3 men go to the location tea room. 2 of 
these men also lunch there and one has all three meals 
there. 
Group B: 78 men. All this group have their evening 
meal at home. 
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Groul C: 36 en. o4 h· >1e t L.-it evening meal at ho 2 ea at the location tea ro m. 
Breakfast. Foods eaten - Group A! 81 en 
61 have brad or s c ne and tea for breakfast. 
11 have hut hu as the main dish , ·with tea, cabbage, 

eat etc. so eti es. 
8 1a e some of the f 0llowing - samp , du ling, 

ealie rice, a asi. 

Gro p B: 78 en 
e bread r sc~ne and ea; 19 have one or other 
followin g regularly : Porri g, bread and tea; 

' 

ge or phutu and tea; porr ge on _y; eat, 
pluthu and tea; maf'i only; arewu only; vetko k 
(scone fried in fat) only. 1 nave a breakfast varied 
from day to day with meat and some of the following: 
f,hu thu, u1ealie rice, cabbage, po tatoes , bread, samp, 
beaus, onions, to atoes and d pling. 5 have a 
bre fast varied thro ghout the week, without eat, 
but with some of the following: milk, eg s, scones, 
bread, ealie rice, po tatoe, porr dge and milk. 

Group C: 86 en 
57 hav bread,. s~one or dur:ipling and tea regularly; 
2 on1_y have porr dge r phuthu and tea ; 4 have porridge 
or phuthu and bread or u pling and tea regularly; 
1 n sonly orridge ; 1 drinks wnole ilk only. 21 
have some of the following, varying their eal from 
day to day: phuthu and eat, dumpling and meat; samp 
a __ cl ru ·-i t; .... calle r i e an eat; bread and tea; meat. 
cabbage and phuthu; meat and potatoes; amasi and 
ealie rice; bread ar1d ea ; s 1p and beans; 

sandwiches and tea; ste etc. 

idday eal: t<'oods ea e11 - Group A. 81 rien 
66 taJ.ce eat, ln conjunction wl th other foods, but 
not neces arily every day; 36 have the same menu for 
lunch an the evening meal, cooking jus t once a day. 2 have only u tshwala at idday; 2 hat·a o~ ly marewu ; 
1 has asi and utshwala; 1 has amasi., samp and mcubu; 9 have phuthu or bread and tea. 
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the fQllowing: cabbage, mealie rice, beans., amasi, 
arewu, potat~es, samp, dumpling, bread. •2 stated 

they varied t~eir evening meal throughout the week 
as follows: meat ·p1us one or mor of the following : 
samp, beans, phuthu, ·cabbage, scones, am.asi, bread, 
potatoes, ·dumpling, ·mealie rice, rice, porridge, s tew. 
2 varied their vening meal with potatoes, samp• 
ealie rice, amasi., phuthu, rice, brad, but with no 

meat. 

USE OF TRADITIONAL BANTU FOODS 

Traditional Ban tu foods incl ud the indigenous 
products of the land, prepared and cooked in accordance 
with native usage as well as so e crops introduced by 
the early European settlers and sine adopted 
universally by th Bantu. Maize is the staple food 
and predolllinates .in the diets of st fricans, both 
rural and urbanised . 
Group A. 81 .oien - CoJ11pound 
Amasi (curdled milk} 38 
Beans (dried) 4 
Marewu (thin fermented aize gruel) 21 
Mcubu (a mixture of phuthu and arewu) 1 
Keat 81 
Phuthu porridge (dry crumbly porridge ad 

of mealie meal) 69 
Ut hwala (Native beer) 55 
Number eating one or more i te s of traditional 

Bantu. diet, other than meat . 78 
Group B. _78 en. Native Village 
Amasi 2S 
Beans (dried) 41 
Mari!wu S nn 9 
eat 77 

Phuthu or porridge 64 
Utshwala 43 
Number eating one or more items of traditional 

Bantu diet 7S 
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Group c. 86 men 
Phuthu or porridge 75 
Amas!. SO 
Beans 28 
Marewu ' 
Meat 8S 
Utshwala 40 
No. eating one or m.ore items of traditional 

Bantu diet 83 

MODERN FOODS 

Vegetables such as cabbages etc. which were 
introduced by European settlers and are very extensively 
used by the Bantu have not been included in the category 
of modern roods.. They are dealt with under the heading 
"Use of Vegetables". 

Group A. 81 men - Compound 
Bread 
Coffee 
Dumpling 
~ ealie rice 
Samp 
Rice 
Tea 

68· 
1 

87 
18 
27 

2 
74 

Sugar is used universally. 
but exact information about 
not been obtained. 

Condensed milk is used , 
the extent of its use has 

rroup B. 78 men - Native Village 
Bread 
Scones, buns or cakes (home made) 
Dumplings (home made) 
Vetkoek 
Pudding, custard and jelly 
Tea 
Coffee o.r cocoa 
Butter 
Condensed milk 
Cheese 
Eggs 
Sugar used universally. 

46 
27 
30 
1 
1 

61 
1 
2 

( probably more) 1 
2 
5 



Group c. , 86 men 

Bread · 
Dur,.pling and scones 
Buns and cakes 
Samp 
lfealie rice 
Rice 
Butter 
Cheese 
Tea 
Meat pies regularly 
One only was on record as using 
the figure is certainly higher~ 

68 
22 

1 
39 
24 

6 
2 
2 

76 
1 

conde 
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sed milk,. but 

The use of condensed milk is widespread 
because of its k eeping properties . Refrigerators are 
non~existent among Ban tu factory workers. Al though 
dumplings and sco~es are included in the categoey of 
modern foods, these are an adaptation by the Natives . 
In one recipe,. flour and utshwala are mixed, the 
dumpling being cooked in the stew whilst the scone is 
baked in fat. 

The nutrient value of white bread has been 
adopted for scones and dumplings. Any difference in 
the analysis of the actual nutrient in the scone/ 
dumpling mixture and that of white bread, would 
probably be insignificant. 

USE O VEGETABLES: 
Factors that govern the use of vegetables vary 

in the three residential groups. Among these factors 
are cost, availability, storage facilities and whether 
vegetables are grown at home . R-eplies on the use of 
vegetables show a certain degree. of uniformity, in that 
the vegetables aten are generally available locally 
t hroughout the year. There are other vegetables ot a 
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seasonal type which are very popular and are undoubted­
ly eaten when in s.eason, e .. g. green peas, green beans 
and broad beans,, beetroo.ts,. and turnips, which many 
of the men grow in their gardens, and swe t potatoes 
and madumb:l.es.. The latter is · an edible tuber, Colocasia 
antiquorum. Neither sweet potatoes nor aduml>ies are 
grown much locally. but are on sale in season and are 
very popular with the Bantu. No analysis has been 
published for madu bies, but it is probably similar 
to that of the Jerusalen1 artichoke, which they resemble 
when cooked. 

Sweet pota toes are rich in vitamin A, being 
far superior to potatoes in this respect; (65 tiaes 
as much) and only slightly inferior in protein content . 
The use of vegetables is considared of prime importance 
as these supply the ne_cessary vi taain A and C elements 
besides useful amounts of other vitamins and inerals, 
thus replacing the valuable i fino (wild spinach) and 
other natural foods found in the indigenous diet. 
Further mention is ade of vegetables in the discussion. 
Group A. 81 men .. co,mpound 

Cabbage regularly 80 
Potatoes " 40 
Tomatoes " 17 
Onions w 11 
No vegetables 36 
Group B. 78 men. Native Vil lage 
tabbage regularly 34 
Po ta toe$ " 44 
Onions " 9 
Tomatoes • 6 
Carrots n 4 
Dried beans only 13 
No vegetables 8 
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The majority of the B Group grow vegetables in their 
allotments in the Native Village. 
Group c. 86 men 
Cabbage 34 
Onions S 

otatoes 38 
Tomatoes 4 
Dried beans only 6 
No vegetables 29 
Many of this group lodge in rooms and have no 
facilities for growing vegetables. 

(3) DIETETIC REQUIREMENTS 
A BALANCED DIET 

The seven basic groups of important foodstuffs will 
be discussed. 14 

The quantitive analysis of nutrient intake undertaken 
in the diet survey of the test group gives the estimated 
weekly and average daily intake of each nutrient,,.. but 
in evaluating the adequacy of the diet it is necessary 
to make a qualitative analysis as well. This was 
confirmed by a dietician in the Department of Nutrition. 

The normal diets of the test group are there­
fore broken down by qualit~tive analysis into seven 
basic foodwoups, so that deficiencies will not be 
re fleeted only by statistical deficiencies of calories, 
protein, minerals and the various vitamins, ·but by the 
actual food groups which supply those necessary elements 
of diet. 

Comparisons follow of the actual diets of the 
test groups, with minimum and optimum standards laid 
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scales provided by certain ine compounds, the 
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.Govern ent St andard ration scales and the S.A.Railways 
Compound, Cedara, Natal. Th costs of various actual 
and reco mended diets is appended. 

BASIC FOOD GROUP 1: 

Consists of protein f oodstuffs, viz. eat, 
liver., fish and e ggs. Beans, pea~ and lentils are 
included in this gro up because of t heir high protein 
content. 

It wo uld appear from t he diet survey that only 
so e of t he men t ake mor e t han one item of Gtoup 1 
daily. Some do not eat any of this group of foods and 
others onl y someti es .. perhap s once or twice a week. 
The f ollowing table shows t he weekly consumption of 
eat b y the Test Groups, according to t he estimates 

co piled fro 
Table 9 

Test 
Grouo No. 

A 51 
28 
2 

81 -
B 23 . 54 

77 
C 40 

4'2 
l 

83 

information obtained by questioning: 
Basic Food Group 1: at 

Moat eaten 
Total Average No.who do not 
Weeklv Weeklv eat meat. 
1-2t lbs. 2.4 lbs. -3-5 • a. 11 " 6-7-k " 6.75 ti 

1-7} 2.72 lf, 

1t-2t IJ 1.91 " 3-4 " 3.375 " -1~4 n 2.94 tt 1 
1-2t " 1.82 
3-5 " 3.58" 
10 " 10 " 
1-10 " 2.18 " 8 

No,te: The reco ended ration is 7 oz. beef per day in a 
ration which includes all the items necessary for a 
balanced diet. 
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1 E B F • G 10 Table as1c ooa !"OUT) • ii?J?S • . 
Test Eggs eaten 
Group No, per week .. 

A Nil -
B 1 1 Eats meat and beans as well 

3 3 2 eat meat and l eats meat 
and beans as well .. 

1 5 Eats meat and beans as well 
5 1-5 el.!t s 

C 1 2 I Eats meat as well 

T bl 11 a e B i F d G as c 00 roup 1 - B eans 
Test Beans eaten 

. Group No,. per week. 
A 3 t lb. All eat meat as well-. 

1 1 fl n " It It .. 
4 ~1 lb. 

._ 

NOTE : Low figure here is due to the difficultie$ 
involved in cooking beans. 

B 85 t lb 6 eat 1.1f lbs~meat and 29 
eat 2-4 lbs-. 

7 1 lb 6 eat meat and 1 meat and 
eel!s as wells. 

42 ! -1 lb 
NOTE: Here a high figure appears, and it can safely 
be said that the women cook the beans-. 

C 7 l lb) 
2 l lb) 

16 1 lb) All take meat as well 
2 2 lb) 
1 2flb) 

. -

28 t-2-! lbs~ 
NOTE: In all probability women also cook the beans in this group,. 

Basic Food Group 2. 
This group consists of milk and milk products, 

excepting butter which contains only the fat of the milk .. 
Milk in any form~ dried, condensed or as cheese is an 
excellent food. Suggested intake is over i to i pt~ 
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daily for adults, and children 1t to 2 p tS-.. . Skimme·d 
milk contains all the protein of whole milk. .In . the .. 
tables which follow, estimated ilk consumption will 
be shown, including milk taken in tea. 

Clk kl B F d G 2 bl 2 Ta e 1 . e, as1c 00 roup • .J.' 1 
,. wee .Y • · 1_ 

. 

Form in whi ch taken: A B C 
. I No • Amoun1 _No. Amoun1 No. Amount . ' 

Amasi only 4 5-10p1 6 2-.10p1 s 5-10 pt, 
Milk in tea ~.nd 

amasi 34 4t~10 21 2 1 10 26 3-8 ~z- t i'.filk in tea only 40 J_ ... 3 86 4•22 45 t-2t 2 .. Milk with porridge . . ' ' . 

only .... 8 4 .. 5 -Milk with tea and · 
porridge - 2 21-... 5 2 2 1 .. 5 

Fresh milk and milk ' 
with tea - 2 5 2 5-51-

Fresh milk only I .- 1 5 1 5 
Fresh milk & amasi • .. 1 10 
Condensed milk 1 1 tin 1 1 tin 1 1 tin 
No milk taken 2 6 6 

81 78 86 
Total taking milk 79 72 80 

The analysis of milk in the above table refers 
to the use of this as an item of diet and does not 
include the· supplementar'y ration of skimmed milk 
supplied to the members of the Test Groups,.. The 
quantities are in some cases amounts actaally given in 
reply to questions and in other cases are assessed on 
the basis of allocating a probable share of the family 
milk supply,. 

Milk taken in tea has been assessed on a basis 
of from 1 to 2 fluid ozs.. of mi1k per mug of tea.., If 
this is a little high, it will possibly offset som.e 
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items which have be~m om.it ted in the surveJ. The only 
other dairy product used:, apart from a little butter, is 
the limited consumption of cheese, though this commodity 
is gaining popularity .. The high price of cheese is the 
main factor limiting its use. ilk is taken with 
porridge but seldom with phuthu , which is generally 
eaten dry. 

Because of its sugar con tent, a tin .of condensed 
milk has a calorific value equivalent to 3.48 pint.s of 
whole milk. Its protein content, however, is only 
equivalent to 1.48 pints of whole milk, calcium equivalent 
of 1.9 pints, iron equivalent of 1.78 pints , vitamin A 
.equivalent of 0.616 pints, vitamin Bl equivalent of 1.92 
pts. No vttamin B2 and no niacin; a vitamin C content 
of .438 pints of whole milk. Its use as a substitute 
for whole milk or even skimmed milk can only be recommend­
ed when whole n1ilk is unobtainable-, bu.t it is preferable 
to doing without any milk. The majority of those who 
use condensed milk buy one tin per week. When this is 
the only source of milk, it is inadequate. 

According to the diet survey, 6 in Group Band 
6 in Group C do not drink milk at all. 

Two men in Group B state that they eat cheese; 
1 who eats no meat, but has approximately 1! pints of 
milk . in his tea in a week, eats 2 lbs of ch.eese per week, 
or 6.2/5 oz., daily. The protein content of this is 43. 5 
gm .. the equivalent of 2.25 pints of milk, which added to 
the ilk used in his tea gives a daily ration of over 
2t pts. of ilk. 
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Only 2 men in Group C take small quantities 
of cheese in sandwiches, but th s quantities, about 
1 oz • . per day, in conjunction wi'th milk taken in tea-, 
bring their ration of . Group 2 foods to approximately 
t he recoil1Il1ended level . 

None of Group A take cheese. 

BASIC FOOD GROUPS 3, 4 & 5 

Fruit and vegetabl,e~ are divided into three different 
groups,. because certain fruits and vegetables are 
excep tionally good sources of specific nutrients,. 
parti cularly t he vi tam.ins. 

Group 3 comprises those fruits and vegetables which 
are very rich in vitamin C (the antiscorbutic vitamin) 15 

It is concerned with the formation of colloidal inter­
cellular substance of mesenchymal origin: i.e. collagen 
of fibrous tissue structures, all non-epithelial cement 
substances including the intercellular substances of 
the capillary wall. dentin cartilage and the atrices 
of 1.Dne. It is a reversible oxidising agent. It is 
recognised as a factor in the healing of wounds. 

It is possible that consumption of vitamin C 
containi ng foods is more general than the replies 
elicited in our diet s11rvey. 

It is known that green mealies. pumpkins, cala­
bash., sweet potatoes and m.adumbies are populat' items 
of diet in season, though admittedly they are seasonal . 
Fruit pedlars near the Factory gates do an eictensive 
trade - mainly in oranges, and during the yellow peach 
season dn February, these are available in large 
quantities. Blackberries (Australian bramble) grow 
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Basic Food Group 4 consists of yellow or green 
veg;etable, rich source of carotene, the precursor 
of vitamin A. Tis vitamin promotes growth and pro­
tects the body against infection. It ensures the health 
of the mucous membranes and is essential for normal 
vision, particularly night vision. The main foods in 
this group are carrots, .. pumpkin, lettuce and yellow 
mealies; all the above-mentioned foods are consumed 
to some extent,. though there is little record of this 
in our diet survey, This is perhaps as well• as the 
actual use of these veg tables is probably spasmodic. 
Cabbage has already been d-eal t with under Group 3., 
being a very rich source of both vitamins A and C, 
There is a strong prejudice against yellow mealies 
among the Bantu, and the greater proportion of mealies 
eaten will be whi te.. The use of basic food group 4 
actually recorded , including cabbage, is: 

Table 14. --Test Carrot only. Cabbage & Carrot Cabbage only. Group.· No . Amount No .. Amount No . A.mount . 
A 1 1 lb .• - - 18 2-s lbs_. B 1 l lb a 3 lbs. 33 2 lbs.. C ... - -- - 84 1,...1t " . 

1 1 lb 3 3 lbs. 85 1-7! " 
We have noticed that carrots are not a popular item. of 
diet at SARUCOL .• 

Basic Food Group 5 consists of all other vegetables 
and fruit not included in Groups 3 and 4.. These are 

. not specially rich s.pt\rce s of vi tam.in, b t make an 
important dietary contribution in protein, mineral 
salts. vitamins, as well as roughage.. This group 
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include ... po ta toes, squashes, turnips, beetroot , cauli­
flower, green mealies , onions.,, bananas , grapes and 
apples. Besides the nutrients already mentioned• fruit 
is rich in organic acids wr1ich stimulate the digestion. 
The total daily ration of groups 3, 4 and 5 should 
i n.elude not less tha n 10 o.z. of these foods (raw weight 
of which 4 oz. should be potatoes and the balance other 
vegetables and . fruit, with preference being given to 
the green and yellow varieties.} The important foods 
recorded in Group 5 are onions and potatoes. 

Dried beans have been included in this analysis 
of the Basic Food G:rouµs under the heading of Group 1, 
but as adequate portions of meat are eaten by those who 
take dried beans, this item may for practical purposes 
be regarded as a Group 5 vegetable, although it has 
no t been. included in the tabulated figures either in 
respect of Group 5 foods or of the consolidated table 
of Groups 8,. 4 and 5. The recommended allowance .of 
dried beans as a substitute for potatoes is 1 oz. daily,­
in place of 4 oz . of po tatoes. 

Basic Group 6 consists of butter , margarine , bacon,, 
fat and plant oils. These foods are co ncentrated 
sources of heat and energy and are therefore of special 
value in the diet of very active rorkers. Furthermore, 
fatty foods delay digestion and prevent the individual 
from feeling hungry too soon. Apart from the high 
calorie value of fats, butter and enriched margarine 
contain vitamin A as well - 560 I.U. per ounce in the 
case of butter, and 565 I . U. per ounce for mar garine. 
South African margarine is nriehed to make it a 
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. is eaten, there . is little danger that too much. *il l be 
eat n fro the other two g1~oups .. 

With few excep tions-, the African·, s staple diet 
consi ts of Group 7 foods, but unfortunately the 
refined prodttcts are frequently preferred, though 
recently nutrition education has brought about a 
noticeable improvement i n this regard. 

In assessing tne food value of mealie meal· 
consumed, the values originally s.ccepted were for un­
sifted g ranulated meal-:, described in Fox and Golberg"s 
"S . A.. Food Tahles" as "household meal"- -. However-, owing 
to the signific,mt difference in the vitamin B content 

' . 

of unsifted meal, as c mpared with sifted-, it was 
decided to enquire which meal was actually used. This 
enquiry revealed t nat only 9% used refined sifted meal 
exclusi ve l y ,. and that 43% used the 1msifte.d "household 
meal" and 48% used botn " household and refined" meal, 
but only insignificant quantities of refined meal wer 
bought-. Of those who at ·tread, 24% ate brown bread 
only, 24% only white bread and 52% ate both brown and 
white bread, probably in equal quantities. 

The following table su arises t he use of i te.ms 
of diet grouped under Basic Food Group 7. 

T bl 15 B 7 F d G C 1 d a e as1c 00 roup .. erea s use . • 
No,. of users-: Weekly quantities used: 

,.Groups. Grouns. 
A B C A B C 

l bs . lbs . lbs. 
81 77 86 2t,..so 3~17i 8-20 

100% 99% 100% 
-
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consumed at that time was above normal, owing to a 
seasonal glut. A eo.mparison of various diets folloQ: 

(4) DIETARY STANDARDS 

In the tables presented below, in five cases an 
analysis of recommended diets is shown. In the sixth 
column, an average d:Mit as assessed f .or 25 men in Group 
A is presented. 

Diet 1: A minimum daily diet for a Bantu manual 
worker (Union Department of Nutrition 
Bulletin). 

Diet 2: Ratio.n scales for Natives doing hard work as recommended by the National Nutrition Council. 
Diet S: S.A •. R. Tunnel Construction Camp, Cedara, Ration Scales. 
Diet 4: Government MinimWll Ration Scales - Native 

Labour Regulations Aet of 1911 ( as amended) 
Diet 5: Mine Standard Ration Scale for Experimental 

Group o.f Natives. 16 

Diet 6: Average diets assessed for 25 men in Group A residing in the Sarmcol Coapound, based on. estimates made after interrogation. 

T bl 16 a e • aoar i son 0 f Di t ( il All ·e ·s Da · .v owance ) 
!Basic Food Group. Diet .Diet Diet Diet Diet Diet 

!t. 2. s. 4. 5. 6. 
OZ- oz. oz. oz .• oz. 

1. Meat, eggs, fish,e'b:: S! 5.6 10 11 12 9 
2. Milk, cheese, etc. 5fl. 10 - - - 18 
·a,, & 5. Veg & fruit 10 10 8 5 8 11.6 
6. Fat,. butter etc. 1 1 - ·- o.36 ... 
7. Cereals 24 25 40 30 36 ,2 

Sugar 3 2 1 - 2 1 
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Table 17 •. 
Anallsis of Nutrient Intake in Table 16 Diets . ' 

Min • .. Hard SAR Gov~ Std. Average 
. Diet Work . Diet .. fin • ) fine Diets .. Diet D Diet . Group ",A• 

Nutrient. 1 2 3 ·4 · 5 6 
. •. 

Calories . 3400 3532 5781 . 3864 543S 5219 
Prot int 

( gm) Animal ~2~7 39.2 34.,2 28.0 51.0 57.8 
Plant {gm) 74.3 . . 70.8 154~2 112.0 138.5 119.7 
Total (gm) 87.o 110.0 188.4 140.0 189.,5 177.5 

· Calcium (mgm) 750 566 509- . 338 513 863 

l 

Iron ( lllglll) 22.s 82.7 as.1 54.6 75.4 
Vitamin A: 

Int.units 2536 2859 6969 966 2905 
Vi tam.in B1 ~ 1.8 2.8 4.2 2.86 3.3 

B2( "} 1.2 2 .• 1 1.7 1 •. 5 1.6 
Vitamin C ( lf ) 64.2 . 60.1 84.0 28.0 ao.o · 
Niacin (mgm) 14.4 16.1 87.2 30.,8 33.0 

Table 18. 
CO fPARISON OF DIETS OF TEST GROUP 

ESTIMATED AVERAGE DAILY INT.AKE 
-- -

Basie Food Group A 

oz oz 
1. ~feat, eggs, beans 9 10 .. 5 
2. Milk,, cheese 

' 
etc. 1.3 . 11 

3,4 & s. Veg .. - and fruit 11 .. 6 . 11 
6. Fats,.. butter etc. • -
7 .. ·Cereals, 42 S8 

Sugar 1 1 

58.7 

2477 

3.5 
1,.4 

ss.o 
2S.9 

. -· 

C 
oz 
10 

12 

12 

-
41 
2 

-
> 
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The above tables of averages would be misleading 
if taken to represent the nutritional state of each 
member of the Test Group. It will be observed that 
the estimated average diet of Group A presented, 
compares very favourably with the recommended scale of 
rations laid down in Diet 2. 

Diet 2. A more accurate reflection of the nutritional 
state will be found in the following table showing the 
percentage estimated to consume less than the recommend­
ed scale of rations referred to in Diet 2, and the 
average of each basic food group consumed. 

Table 19. 

Basic 
Food 
Group 

1 
2 

3, 4, 5 

6 
7 

Sugar 

Percentage of men in the Test Groups 
estimated to consume less than the 
amounts of the 7 Basic Food Groups 

recommended in Diet 2. 
Diet Combined 

2 Group A Group B Group C Test Groups 
(oz) % Av. % Av. % Av. % Av. 

· Rat- ~at-1 Rat- Rat-
ion 10n i.on ion 
oz. oz. oz. oz. 

5.6 39. 5 4.4 27 4.7 37.2 4.5 35 4.5 
10 51 2.9 58 4.3 63 4.5 58 4;0 
10 30) 6.7 49 7.3 38 4.6 39 6.7 

+41~ Nil 24% Nil 38% Nil 35% Nil 
++71.%) 73% 76% 74% 

1 No record of fat etc. consumed. 
25 7 .4% 15.8 25.(fo18. 6 10. 5% 19 14.3% 18.2 

2 88% ' 0.9 86% 0.9 87% 0.8 87% ' 0.9 
+ P~rcentage ' consuming'no veget~bles. 

++ Total percentage consuming insufficient vegetables 
(Basic Food Groups 3,4 & 5), plus those consuming 
none of _these food groups. 



r 

173-. 

An interesting comparison may be drawn here 
between Recommended Minimum Daily Dietary Standards 
(a) · and the full ward diet (b) provj.ded at Baragwanath 
Non ... European Hospital, Johanne.sburg 7

11 and also between 
Diets 2 and 6. 

Table 20. · Recomm.ended inimum Daily Dietary Standards ~-
. 

al Man ( avera2e weii·ht) 160 lbs Moderately Active ... . 
Calor. Prot. Cale . Iron Vit.A Thia- Ribo• Nico. Vit. 

Int. mine fla• Acid C 
(g) (g) ( mg) 

Units 
( g) 

vin 
(mg) {mg) (mg) 

3,.000 65 .1 9 4.ooo 1.0 1.6 15 40 

(b) FULL WARD DIET BARAGWANATH HOSPITAL 
Averai·e adult natients 

calor. Prot . Cale-. Iron Vit .. A Thia- Ribo. Nico1 Vit. 
Int . ine fla• Acid C 
Units vin 

(g) ( g) (mg) (mg) (mg) (mg) 
8,000 110 1.2 27.8 5,529 1.5 2.26 19 130 

Diet 2: 
Calor. Prot. ~ale. Iron Vit.A Thia- RibO• Nico.- Vit .. 

-Int. mine fla- Acid C 
Units vin • (g) (g) (mg) (mg) (mg) (mg) (mg) 

3532 110.0 566 82 . 7 2859 2.3 2.7 16.1 60.7 

Diet 61 
5219 177.5 863 58.71 2477 3.5 1.4 23.,9 85.0 

McCanee and Widdowson made several interesting 
comments after their experiment in September-December 
1939.18 The diet aimed at was regarded as a minimum even 
if En land was in dire sti ai ts as a result of enemy attack. 
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In essence they showed that if people are ~iving under 
conditions of stress and qualitative restriction of 
food, a diet which is biologically good need not be 
attractive nor varied to be compatible with good h.eal th~ 

Table 21 

The experimental rations were as follows; 
. ' -

Quan ti ties in .ozs~ 
per week_. 

Bread Unrationed.., 
~eat . poultry and rabbit. fish 16 
Chees-e 4 

' 
Butter 0 

argarine 4 
Cooking fat 0 

' Total fats 4 
Sugar (including jam,, marmalade 5 

etc .• ) 
Oatmeal 2 .. 

Rice .. 4 
Dried fruits 10 (could have bee~ 

omitted) 
Eggs (no_.) 1 : 
Whole milk 35 

. -Potatoes and other vegetables unrationed 
Fruit 6 ( home-grown 

apple) 
e_,g_. 

Sweets a11d pastries 0 
., ··-- ·-· ' 

Cost of food = 7/- per head per week,. 

The uread was made from 92% extracti-0n noiu­
(wheat)4 L~ge quantities of potatoe and vegetables 
were eaten - up to 3 lbs. a a.ay of potatoes in one- case .• 
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It was hown that on the above simple diet the 
subjects were maintained in normal good health and, 
at the end of the three months experiment, were abl·e 
to succes:sfully tackle very strenuous physical activity. 
without undue fatigue. 

In most of the subjects who participated• the· 
quantity of vegetable protein consumed was 2 to S 
times more than the amount of animal protein. The 
total protein consumed, however, was adequate.. The 
diet provided adequate calcium1 hosphorus,. iron and 
other minerals and more vitamin B & C than most English 
diets. They also showed in a study of German ehildren19 

that diets- in which 75% of the calories wer-e derived 
from wheat flour and 21% from vegetables and which 
contained only 8 gm .. of animal protein a day, under­
nourished ·children aged 5-15 years were provided with 
all the nutrients required for a high rate of growth 
and development .• 

The addition of approximately i of a pint of 
reconstituted full cream dried milk per day over a 
period of six months caused no apparent improvement in 
the growth or heal th .of the ,children. The children 
studied (in two German orphanages in 1946) gained on 
the test diet ti times as llluch weight as the "normal" 
growth rate of Am-erican children. In this diet 1 various 
extractions of wheat flour were studied, i.e .. 100%. 85% 
and 70%. All these were found to be equally nu.tri tious 
and the enrichment. of the white flour with B vitamins 
and iron, did not improve its nutritive val.tie.. The fact 
that the actual extraction rate of the flour did not 
materially affect the study is of inter&st. 
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In a controlled trial affecting young children 
at an institute, Krut studied t he effect of lysine'' 
sup lementation of bread. 20 The bread was baked from 
87% extraction flour with added calcium carbonate 
(0 . 5%) .. It provided 86.8% of the protein and 52 . 4% 
of t he calories in the diet. Butter, margarine, jams, 
low protein vegetable and fruit were also given plus a 
multi vitamin preparation and iron tablets. 

Two matched gro ups parti ci pated in the trial • 
The one gro.up first received a !tUpplement of lysine, 
the other an iso-ni trogenous amount of glycine. The 
supplements were reversed ar ter a period. The lysine 
supplemented group ,gained more weight t han the glycine 
supplementedgroup. The serum albumin concentration 
fell in both groups but less so in the lysine group. 
The fal l in serum. albumun concentr ation showed that a 
bread diet such as has been described, cannot be suit­
able for young children, certainly not at such low 
protein levels.. It was felt that the increase in weight 
of the lysine supplemented group was due to greater 
nitrogen retention. 

In McCance's study19 , l ysine was no longer 
limiting ... 

- - - - - - - - - -
Standard of Nutrition 

The average standard of nttrition of the 25 
men in tlroup A ( see Table 16, p . 170) may be a cross­
section of the Factory as a whole, and would appear 
from Table 17 to be satisfactory, with the exception 
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reco 1e na.ed scale o f diet. ·his table is admittedly 
one of averages, but has not been weighted by the 
adequate or better.than-adequate levels. 

A nroper evaluation of this table and of all 
t he tables and explanations depends upon an understand­
ing of the dietary habits of the people studied. 

- - - - - - - - - ~ 

(5) FA ULY STUDY 

To study the famil:f.es o f som..e of the men. 
visits were made to t he homes of men falling in 
different groups. The areas visited were Howick West, 
and the Impendle Reserve, 4 ile s from Howick.-
Certain examinations of the members of the families 
and enquiries regarding diet, water supplies. crops 
and sanitation we.re made. 

' Impend e Reser~: 

At lmpenctle, the fami :ly visit d consisted of 
the wife , .ire . daughters and b ro sonn , ages from 1-! 
to 10 years. T ey have two living huts and a store­
room. In front of t he huts is a small vege,table garden 
enclosed wi th wire-netting f or protection against goats. 
The main crop :l.n t his garden is maize, much of which 
is eaten green. There are also a few potatoes. There 
is a no tab.le absence of trees, and all firewood and 
building poles have to be bought from Europea,n farmers 
near the Reserve. Houses are built of sod under thatch 
and are considered to be an improvement upon the 
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His wife _exhibi t .s cheilosis, and the five children are 
t hin with dry skins, coughs and running noses. 

Ronald Maseko, whose .house has the saci distinc-. 
tion of being one . of' the worst $hacks in Howick West, 
earns £13 monthly. He is under-weight, with spongy 
gums and has pulmonary tuberculosis. Following a 
severe attack of broncho-pneumonia in arch 1959., his 
condition - has deteriorated still further.. is five 
children · are very dirty but well ... covere-d. 

These family units are important iri illustrat-
·, 

ing som.e of the environmental factors as well as the 
. 

' ' 

baekground which govern the s·tate of heal th of both 
present and r1:1ture African workers in this industry. 
The cases cited at Howick West may appear to be extreae, 
but are by no means excep tional. any workers do 
manage to live under better condi tions1 however. 

A subsequent survey was conducted in -which 22 
families living in the Howick West area were investigated. 
The ._JJtudy centred round the fi11ancial and die.tary 
status of the families, and the general health of the 
children. The Social Worker at SARMCOL was responsible 
for the home visits and the interviews with the families .. 
The medical examination of the children was ou~ 
responsibility. Household sizes ranged from 3 (man, 
wife and 1 child) to 10 (man~ wife and 8 children). 
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Table 22. 

Incomes. _ Range .£4,.0~0~ to _ £7,. 5,. lOd, • . 2e~ . week • . .. 
No. No,..on No~ 
above Range PDL .. below Range 
P.D.L .• P,,. D.L_. 

Poverty - - -

DatUlll 12 · £1~5 .. 0..- 1 9 . 18/5~.-
Line £8_.10_.0, £11 .• 10.0 •. 

. No; - . 
No. No_.on 
above Range EML below Range 
E· .. M,..L,. 

Effective 
!Minimum 1 11/ ... Nil 21 £ 1_.o_.0 .. -
Level £23_. o .o_. 

·-
' - -

Table 23. 

Diets ·: 22 families 
-Food . I Short .. Range No .• Range 

Group .. Item.. fall .• of Exceed .. of 
(ftllities) defic- ing. Exeess. 

ienc:v. 
. . . (ozs) (ez$) 

1 An1m'al ' pr.o teiri 6 2-36 16 .2.•82 
Vegetable tt 10 9.58 12 Li-58 

-
(pts) . 

'2 Iilk ·22 •f-25 - .#0 

(Q'ZS) 

3.,.t&5 Fresh veg. 10 17-189 12 36.-400 
Potatoes -- - 22 20,.828 

6 ' Butter & Marg. 18 1 1 86 1 8 S-7-! 
Other fat 13 1I:sol 8 2 ... 23 

'7 . Mealie Meal. · A 24-110 18 2-612 • Rice 7 &.268 12 12""556 
Sugar 1 0-'7 15 5-395 
Bread 19 . 72-496 1 0-18{) ;; 
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. -
were not aware whic}1 child had submitted the specimen . . . 
The microscopical examination was conducted on a straight 
saline smear. It was not possible to attempt any 
concentration tech~ique prior to . examining the specimen. 

c,va of Ascaris lumbricoides were present in 8 specimens . 
Ova of Triehuris trichiura was present in 1 specimen . 
The high rate of intestinal parasitism and malnutrition 
in this series is suggest-ed by these figures. 

Dietar~ Survey. 1.2 Families living above the P . D. L. 
( -

All diets were compared with Diet 1 in this chapter -
p. 170. There was a general deficiency in the use of 
milk in all the families. 

5 families used less vegetables in groups 3, • and 5 
than recommended. All 12 families however., used 
ore than the recommended minimum of potatoes and 

sweet potatGes .. 
-9 fam.ilies showed a deficiency in the use of butter , 

margarine and other fats. 
10 families used more than the recommended minimum per 

week on mealie meal . 
9 families us.ed more rice, ealie rice and samp than 

re comm.ended •. 

9 families used more sugar than the reco nded minimum. 
10 families used less bread than recoUllllended. 

9 families living below the P. D. L,. 
6 families showed a deficiency of vegetable protein and 
4 of animal prot.ein. There was a general deficiency o.f 
milk in all 9 families. 
5 families used less than the recommended minimum of 
groups a, 4 and 5 vegetables. No family however-t used 
less potatoes than recommended - in fact, they all 
exceeded the minimum requirements • .All 9 families used 
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less buttilr· than recommended. 2 families used less 
mealie meal than recommended. 7 families used more 
mealie meal than reco ended . 4 families were below 
the reco11lr:lended minimum in their use of sampt rice and 
mealie rice. 6 families used more sugar than reco~~end­
ed. All 9 families used less bread than the recommended 
minimu. 
The stat~ments above applied equally to . the family 
above the effective minimum level. The main def.ieiency 
noted was that of milk. 'fhe use of fruit in general 
was so irregular t hat it was impossible to form an 
estimate of how muc 1 was used in the diets. 

~ ~ . - - - - ~ ~ -
1'he general deficiency of milk, vegetables and 

fats in the diet o.f the average urban .African family is 
again suggested by this study. The overall lack of 
protein was noticeable, . and the preponderance of cereal 
foods was very striking. An interesting item however* 
was the universal use of potatoes in more than adequate 
quantities. The use ·of sugar too was above t e normal 
requirement1S. 

As a reflection of the general social background 
and heal th of Africans, as compared. with Eur-opeans, 
Asiatics and Coloureds. fi gures are quoted f roa recent 
Annual Reports of the Medical Officer of Heal th of the 
Local Health Com.mission.. Al though not concerned only 
with diet, tbe figures are nevertheless considered. to 

.' 

t· 

," 

' 
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contribute to the background of the thesis as a whole .. 

Table 24,. 

1958~ All areas under the Commission"s Jurisdiction21 

Birth rate per Bantu Indian Coloured . Euro:eeaq 
1000 population,. . 34.14 37.16 32 .• 03 21 .. 71 

Death rate er 
1 00 population. 20.24 7 .. 62 13 .. 45 7_.24 

Infantile deaths 425 47 7 1 

Infantile mortality 
rate (deaths und~ 206 .. 5~ 59..,49 140 .. 00 55 .• 14 1 year per 1000 
live births .. ) 

The population figures were: European 
African 
Indian 
Coloured 

829 
60.284 
21,260 

1,5(;1 

Table 25. 

1958 .• Public Heal th Area of Howick West .. 21 

Birth rate per Bantu Indian 
1000 24.40 5 .. 55 

Death rate 
per 1000 . 15.99 0,.93 

Infantile deaths 12 ·-
Infantile 
Mortality rate 
(deaths under 206 .• '90 166.6~ 
1 year per 1000 
live births.) 

N·um.ber of deaths 38 ·1 

Population figures1 Bantu 
Indian 
Coloured 
European 

!Coloured 

15-.29 

18,. 35 

2 

400 .. 00 

6 

2,377 
1,082 

327 
0 

Euro2ean 

·-
... 
-
-

.... 
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Of the known. causes of death, where the figures are of 
significance, Bronchitis and Pneumonia are . the major 
causes amongst the Non ... Europeans generally, In the 
Africans, Gastr,o-enteri tis . and Colitis (under 2 years) 
are the second maj.or cause~ In Indians, Cardiac 
diseases came into t his category.,. 

At the clinic at owick West, the proportion 
of sick to healthy babies attending was 2,7: 1. 

Table 26. 

1959. All areas under the Commission•s Jurisdiction •. 22 

Birth rate per 
1000 population. 
Death rate per 
· 1000 population 

Infantile deaths 

No. of deaths 
-

Infantile 
mortality rate 
(deaths under 
1 year per 1000 
live births.) 

Popula_tion t 

Bantu I .ndian 

30.11 31,00 

20.29 7 . 29 

427 35 

1253 170 

229,57 48,41 

European 
Coloured 
African 
Indian .. 

{coloured 
so.02 

6,88 

0 

11 

.. 

813 
1,599 

61,755 
23.379 

EuroEean 
17,42 

9 . 29 

0 

8 

!!'" 
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Table 27,., 

1959 .. Public Heal th Area of How'ick West. 22 

Birth rate per Bantu Indian 
1000 population. 32.81 5,55 

Death rate per 
1000 population 18.51 2.77 

. 

Infantile deaths 12 -
Infantile 
mortality rate 153.85 -(deaths under 1 Y""• 
per 100 liv 
births) 

No. of deaths 44 8 
.. -

Ponulation: African 
Indian 
Coloured 
European 

I 

Coloured 

15.29 

3.06 

-
..,. 

1 

2.377 
1,0.82 

327 
0 

European 

-. 

-
-
... 

I .. . 

Of the known causes of death where the figures 
are of significance, Bronchitis and Pneumonia (all 
forms) are the major causes amongst the Non-Europeans 
generally. In the Africans; Gastro-enteri tis and 
Coli tis (u der 7 years) are the major causes of death. 

At the clinic· the proportion of sick to healthy 
babies was 2. 'T : 1,. which was the s , e as in 1958. 

Malnutrition: 22 

The pr-ohlem created by malnutrition is so 
complex and widespread that whatever action is taken 
on the . social side, the effect is of comparativel_y minor 
degree., Lack of 111ain tenance, not only of legitimate 
but also of illegi tlmate children is one of the most 
important contributory factors to this problem of mal-
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nutri ti.on and the work of social workers ·is consider-­
ably hampered in the application of native law 
practices ·and lac'k of efficient re edies to enforc·e 

aintenance of children. 

Table 28 ... 

1960. All areas under the Commission• s Jurisdiction . 

Birth rate per Ban tu I Indian · 
1000 population. 23-.26 32.85 . ' ' 

Death rate per 
1000 population. _ 15. ~}2 6.83 
Infantile deaths . 418 52 
No. of deaths 1175 l64 
Infantile 
mortality rate 
(deaths und~r 240 .• 54 65.91 
one year per 
1000 live births) 

PopulatiQn-t . European 
African 
Indian 
Coloured 

Table 29. 

Coloured 
17-.72 

1.aa .. 
1 

12 

84.48 

-· ~ . . 

879 
73,828 

' 24:,,019 
1,687 

1960"' Public Heal th Area of Howick We ,t·. 

EuroEean 
14.79 

4,55 

' 1 
' 4 

-

76.92 

.. ., 

23 

Birth rate per Bantu Indian Coloured EuroJ,?ean 
1000 nooulation 10..,94 6.45 18-., 35 -" ~ Death rate per 
1000 noou:lation 14.30 3-.70 ti.12 . - ' ' Infantile deaths 14 - - - ~ - - - . 

Infantile mor- - -

23 . 

talitv rate . 588.46 
'' ' ... . ' ' . , -!No .of deaths 

, - 34 -
. Population: 

4 

Africans 
Indians 
Coloured 
European 

2' ... 
. 
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. . 
Where the cause of death has b-een ascertainable, 
Bronchitis. and Pneumonia have been the major causes, 
and Gastro-enteri tis and Coli tis the next most commoJJ 
causes in Non-Europeans. 

The remarks covering the subject of malnutrition 
are essentially the same as those mentioned for 1959 . 
It se.e ·: s · reasonable to draw t e following conclusions 
from these figures. 

(1) The 'birth rate of Africans where the composite 
figures are concerned, is lower than that of 
Indians,. bu t higher than that of Europeans and 
Coloureds. The birthrate of Africans in Howick 
West however• is higher than that of the other 
groups, 

(2) The tleath rate of Africans is considerably higher 
than that of all other groups,. with the exce.ption 
of the figure for Coloureds in owick West in 1958 . 
In general ., the death rate of Coloureds is next to 
t hat of Africans. There has been .a oticeable drop 
in the death rate of Africans for 1960 . 

(3) The Infant Mortality Rate (deaths under 1 year per 
100 live births) is considerably hi gher for Afri­
cans than that of any other racial group . 

(4) The causes f death, al though generally applicable 
to all races, show that gastro-int-estinal conditions 
ar a special hazard of Africans. This fact , taken 
in conjunction with the high death rate and high 
infant mortality rate is indicative of the l ow 
social standard experienced by Africans in general. 
It also raises the question of the effect of mal­
nutrition on the figures as a whole. 

-- --- -. ~ - -
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either naturally9 or because of refining or steriliz­
ation.25 

The grand sc-ale use of poisons as insecticides 
js a cause of concern from their danger of acting as 
food contaminants.. The growing use of antibiotics in 
animal fe-eding and the recent practice of adainistering 
tranquillisers to in crease rates of gain by aniaals £or 
meat production, is also of concern until ore is known 
of their effects.25 

In odern nutrition two principles have lately 
e erged. (Brock) 

(a) The era of optimum dietary intakes is not 
necesaarily leading to heal th; 

(b) In at 1 ast one respect recommended allowances 
may have been set dangerously high, i.e. fat. 
The picture of atherosclerosis exhibited in 
privileged co unities• all over the world bears 
t his · out. 

Human nutrition may be defined as those aspects 
of structure and function which are particularly 
dependent on pro.per feeding. This is only a relative 
definition since in the last resort all structure and 
function are dependent t~pon proper feeding and "optimum. 
heal th" becomes dependent upon "optimum f eding" . 
Health,, of course, depends on any factors apart from 
nutrition. 26 

Nutrition is important to man• s existence. 27 
Not only does it profoundly influence almost every 
aspect and phase in the life of individual man, both in 
heal th and disease, but to a great extent it can be said 
to shape human society.. It is a vital determining 
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factor in t11an• s motivation and capacity to work and 
t hink, and it affects human behaviour, not only in 
the individual, but of comm.uni ties and social classes, 
and even of nations and races. In underdeveloped 
countries, like the Afro-Asian and South American , 
many of the teeming millions are unable to satisfy 
their hunger, let alone achieve adequate nutrition. 
In addition, the world is doubling its population 
every forty years, thus aggravating the picture. 
Resultant deficiency states cause chronic ill heal th ., 
a lowered capaci ~y f or work and resistance to infections 
is lowered. Under- ~onditions of stress accepted 
op timum requirement~may become subainimal. This 
applies particularl to the injured and sick, because 
of the catabolic ·effect of trauma and disease. 27 

The impact of a deficiency is greater during 
periods of growth and development. The earlier the 
stage of development at which the deficiency occurs, 
the more profound the ill effects, and the greater the 
possibility that the effects may be perm.anent. Infants 
suffer s,everely from poor feeding due probably to the 
fact that their homeostatic mechanisms for defence 
against stress are limited. 27 

If essential nutrients are unavailable to the 
foetus, physical abnormalities may resul t. There 
appears to be little maternal storage during pregnancy 
of vitamin B1, riboflavin, pantothenic acid and biotin. 28 

In experimental studies, maternal deprivation resulted 
most commonly in a small embryo. In countries subsist­
ing on a low level o f food intake during the last war ., 
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sterility, miscarriage.,- prematurity. and ·still births 
were frequent. 28 Experimental depriv:ation of vitamins 
resulted in a variety of gross physical abnormalities. 
in embryos. affecting often t.he face, ey-es,, e.ctopia 
9f thoracic and abdominal organs, hydrocepha:ius. ,tc. 
Resorption of embryos was comm.on, as were lesions of 
the heart, 1~ ver and veins in survivors. High foe:tal 
and post .... na.tal death rates were comm.on. If deficiencies 
were marked, female experimental animals dic;l not have 
normal cycles and were s t~rile. A lesser deficiency. 
produced fertile ova,. but they died and became resorbe-d. 
Lesser degree of deficiencies resulted in abnormalities, 
ranging . froa slight to gross. and if the deficiencies 
were slight, normal development without anomalies 
occurred, but the offspring were smaller and under .. 
developed. The .s,tage of -embryonic . development at 
which the deficiency occurs is important and general 
deficiencies did not .see to exert as bad an e f feet 
as specific deficiencies. 28 

A a definite time early in development. the 
embryo is the subject of particular e.chanisms of 
morph.og.ene sis, and if these are disturbed.,. malformations 
occur. Their appearance is therefore characteristic 
of nutritional disturbance at this stage, esp_ecially 
of vitamin deficiencies. The proper nourishment of 
the maternal organism therefor-et is of very great 
importance to the production of healthy. properly 
formed young.~8 

In the human field-. the mortality rate in 
children aged 1-4,. and that due to tuberculosis in 

I ;, 
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this age group,. serve as fair indices of nutritional 
status iri a community.. By comparison with white chil­
dren in South Africa, the mortality is fiv.e times 
greater in .Asiatics, 15 ti es in· Coloureds and 32 times 
greater in Bantu~ For each white child within this 
age group that die_s of tuberculosis, there are 8 
Asiatic, 70 Coloured and 120 Bantu children, and 
furthermore, deaths reported as being due directly to 
malnutrition occurred 1000 times more frequently in 
Bantu children. 27 The very high mortality rate in 
Africans locally has been commented upon in the last 
section. Life expectancy of the African in the Union 
has been asse sed at 36, as com.pared with the European 
figure of 70 years. 30 · 

Education in dietary atters amongst the poorer 
sections o,f the community has many difficulties. Any 
instructions given are unlikely to be well or fully 
understood and economic reasons alone may prevent full 
compliance. It bas been said that without an intimate 
knowledge of Bantu psychology and tribal customs, our 
efforts in the nutritional field are doomed to failure. 29 

However., the possibility of enriching food with 
suitable supplements should be considered to increase 
the proportion of protein.. re will be said about this 
in the discussion on protein. It is a known fact that 
if calorie requirement is adequate, it is remarkable 
how little additional high-class protein is needed to 
ensure good nutrition. 27 This in turn is of vital 
importance, as malnsutri tion so affects the poorer 
sections of the eom.munity as tobe a serious economic 
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burden because of the cost of hospi talisatio.n, absentee­
ism and fall in productivity. 

The inadequate dietary of the Af.rican from 
infancy may cause premature ageing, sluggishness and 
liver· degenerations. 60. 70% of African schoolchildren 
are recognisably malnourished. SOa · 'I'he fact that 90% 
of cancers in African males arise primarily from be.pati c 
epithelium, is of considerable interest. 81 The African 
liver is severa.ly injured with great frequency:, 
virtually from birth. The frequency of primary liver 
cancer in the African m.ay perhaps be due in large 
measure to the virtually continuous repair of the chroni c . 31 5 hepatic lesions which are so often present in Africans . ' O 

The inadequate diet of Africans must play the . 
dominant note 1.n the fact that so many AfricanF' .are 
underweight. In Northern Rhodesia, the average weight 
of the aiul t male Native has been re.ported as being 10 
lbs. lower than the Europ.ean standard. SO 25% of 
Natives from .African t.erri tories seeking work on the 
gold mines between 1940. and 1943 were r ·ejecte.d as 
physically un.fi t. This is mirrored in the experiences 
in Britain a t t he opening of the twentieth century, 
where malnutrition was more rife than in the great 
dearths of .. ediaeval and Tudor times. 40% of recruits 
examined at the time of the ·Boer War were physically 
unfit. 8 
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CONCLUSIONS DRAWN FROM THE DIETARY SURVEY 

Whiist many· of the men studied at SARMCOL 
achieved an adequate diet, certain deficiencies were 
noticeable and the following facts e erged from the 
dietary survey. 

(i) The diet is relatively aonotonous. 
(ii) Large amounts of cereals are . consumed. 

(iii Very few of the men eat eggs. 
(iv) 73 eat no vegetables. 

Group B, resident in the Native Village, Howick• 
and living with their· fami l ies, have the lowest figure 
(8) of those not eating vegetables. Group A has 36 ., 
and Group C 29. A natural tendency towards a balanced 
diet seems to b.e exhibited by the most settled group 
studied. 

(v) 67% of all groups show a deficiency in the intake 
of fruit and vegetables. 30.S% were deficient in pro tein 
foodstuffs. in Group 1, and 56% were deficient in protein 
foodstuffs in Group 11. The deficie £CY of Group 6 foods 
(butter and margarine etc.) appeared almost general. 
(vi) Acknowledging the liai tations of our study and 

the admitted impossibility of achieving mathematical 
accuracy, and also the fact that a dietary survey may 
suggest the possible presence of malnutrition but doee 
not prove it, 34 there was reason to suspect a deficiency 
of vitamin A and vitamin c. 
(vii) 179 out of 245 men have their first meal of the 
day at 9 .• 15 a.m. As the normal shift commences at 
6.45 a.m., this is an obviously undesirable state .of 
affairs. The usual shift worked is one of 10 hours, 
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which includes an . ur break for lunch. Two tea breaks 
of 15 minutes each are provided. 

(i) onotony: 

. Referen.ce has been made in the first part of 
t he discussion ,to the inadequacy of the African diet 
in general , and to the effects on weight, longevity 
and mortality rate~ 

That monotony alone n ed not impair the value 
19 of a diet wa. shown by _ ·ccance and Wid owson. To 

t he teeming millions of underprivileged people , which 
ind udes many Afric:::i.ne,, satisfaction of hunger is 
difficult. i.f not impossible to achieve, and the question 
of monotony hardly arises. 

The collllllonest method of varying the flavour of 
the Bantu diet seems to be the employment of soured 
foods. Golberg pointed out that in marewu the thiamine 
content drops by 30% due to the preliminary boiling of 
the preparation. Riboflavin and Nicotinic acid levels 
increase. 5 Golberg and Thorp showed that sprouting o~ 
seeds results in an increase of vi tami , C'" and als.o of 
riboflavin· and nicotinic acid. They also demonstrated 
that e~tra water, nitrogen , phosphor s~ potassium and 
manure served to raise the thiamine content of wheat. 83 
Ground nuts contain four times as much rib flavin and 
nicotinic acid as most cereals,are well liked, and 
could be used to bring variety into a onotonous diet. 

Odendaal showed that food yeast (Torula utilis) • 
whilst it lacks methionine and cystine, is nevertheless 
a useful additive to cereal diets, and it has a high 
protein and vitamin content. 34 
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The ·composition 
(The . authors quote the 
1944.13) 

· 35 of food yeast is as follows .: 
figures of Fox and Golberg 

Water 
Proteins 
Solids 
Fat ' 
Carbohydrate 
Calories per pound 
Ash 
Phosphorus 
Iron 
Calcium 
Thiamine 
Riboflavin · 
Nico tinic acid 

(gm pe~ 100 gramme) 
10;0 
39.6 
90~0 

3~1 
8.4 

910 
0.952 
28~8 mga 
16.0 lllg 
33 .• 0 mg 
2.3 mg 
5.6 mg 

40-50 mg 

Soya bea-n as an additive will be considered in the 
section on Pn>tein. 

The canteen services at SARMCOL have been 
considerab y i proved since the investigation was under­
taken, and the meals available now will be discussed 
later. (Chapter 7.) The canteen service however h.as 
clearly shown that if alternat ives are available , the 
African will be most willing to vary his diet. Soup 
and ealie rice have become popular locally• and leguaes 
too play a part in lessening the onotony of the diet. 
(ii) Cereals: --·-

The diet in Japan contains a large percentage 
of carbohydrate as shown by Suzukis., figures36, namely 
carbohydrates produce 75% of calories, protein 13% of 
calories and fat 12%. The predo inantly earbobyd.Pate 
diet is matched by the Africans.,, whose staple foodstuff 
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is maize. By European standards the amoµnt of maize 
consumed per day is staggering. It also provides the 
main article of food in large parts of Central America, 
and other regions of the world . Its nutri tional 
importance is heightened by the small consumption of 
ani al foodstuffs in t he populations mentioned. 37 

Columbus first saw maize on November 5th. 1492, 
on the island of Cuba. It was, however, grown in 
South America hundreds of years before that . When the 
first white men landed at Jamestown (U . S . A.) in 1607, 
they learnt from the Indians how to grow maize. Fi sh 
was used as a fertiliser - the departed spirits of the 
fish were supposed to improve the yield. The fact that 
the fertiliser used had a high protein content is now 38 obvious •. 

In July 1658 van Riebeeck received a sample of 
maize from New Guinea , and from that time it has been 
grown in South Africa. T;1e word mealie comes from the 
Portuguese word 11 milho" which actually means mille t. 88 

After the South African war, and the demand 
created by the mines ~ maize became an important crop 
in South Africa. In 1906-7 the produc tion was 2.soo,000 
bags; 8 ,-000,000 at the time of Union , and today it is 
over 50,000 , 000 bags. Given the right incentives. 
demand and price, it would be p ssible to produce twice 
a - uch in a good season within the next 20 years.. It is 
.a particularly adaptable crop and will grow well at sea 

level and at altitudes over 12,000 ft. It grows from 
the Cape to the Limpopo, and from Natal to South West 
Africa. Because of the low rainfall, illet does better 
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than $aize in Bechuanaland. 

There are many different varieties., The quickest 
growing will produce seed in two months; a variety 

38 grown in !{exico takes a year to mature. 

Average amino acid analysis of whole maize shows 
a relative deficiency of tryptophan and lysine whether 
compared with estimates of the requirements of amino 
acids :for man, or the pattern of essential amino acids - 37 · in hen's egg or human milk. There is evidence that 
so e amino acids are poorly released during digestion 
of aize or zein. It is also likely that the excessive 
proportion of leucine in maize produces an amino acid 
imbalance and increases the need for iso-leucine and 
possibly valine. 37 1'he leucine/iso-leucine ratios are: 

Egg 
Milk 
£aize 

1~36 
1.53 39 
3.18 

Amino Aeids in Maize: 

The order in which am.ino acids are limiting in 
aize (with adequat~ vita ins provided) are as follows: 

(1) Nitrogen balance was jncreased by lysine~ not by tryptoph n, therefore lysine was the first 
lim.i ting amino acid. 

(2) Nitrogen b~l~nce with the subjects receiving aize plus lysine was improved by tryptophan, therefore tryptophan was the second limiting amino acid. 
(3) Nitrogen balance with 

maize plus lysine ~d 
by adding i soleucine, 
111ethionine, therefore 
limiting amino acid. 
to maize, lus lysine 
~eid imbalance effect 

the subjects receiving 
tryptophan was increased 
but not by the addition of 
isoleucine was the third 
When methionine was added 
and tryptophani an amino 
was observed. 4t> 
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supplemented maize formulae .. The supplement with 
pea flour improved weight gain,. but not as well as on 
ilk diets_. The same effects were seen in the serum 

albumen concentrations. 

Maize and pea flour ixtures are bulky and 
difficult to give, but did achieve initiation of cure 
in ild cases of kwashiorkor. If enough can be given 
to ensure nitrogen absorption above 400 . mgm/kg/day 
they are adequate as sources of protein. 40 Supplement­
ation of maize with milk or pea flour made its 
nutritive value equal to that of milk ixtures, 
providing total protein intake was more than 2.5g/kg/ 
day. 

Amino acids have been shown to be the chief 
limiting nutrients of the diets on which kwashiorkor 
may develop. A synthetic mixture of 18 amino acids 
based on casein was no different fro milk in its power 
to induce positive nitrogen retention. 40 Nitrogen 
retention depends on level of nitrogen intake. 
L-am.ino-acids were more acceptable in Hansen• s trials, 
particularly to children, than racem.ic forms. 2.3 to 
2.7 meq of potassium should be retained for each gram 
of nitrogen. This is close to the ratio of potassium 
to nitrogen in p.ro toplasm. 4o 
Protein Fractions: 

aize has S physically separable protein fractions~9 
(i) Zein which is alcohol soluble and accounts for half the total protein. 

(ii) Glutelin which is alkali soluble. alcohol in­soluble and accounts for a quarter of the total protein. 



(iii) Globulin which is soluble in neutral salt 
sol,utions.. 

Zein is deficient in tryptophan and lysine,., but 
the aminogram of maize glutelin is well balanced. 39 

Table 31. · 

_!minograms_of zein and maize glutelin 
Grams of amino acid per 16 g.n .. 

Cystine 
Histidine 
Isoleucine 
Leucine 
Lysine 
Methionine 
Phenylalanin-e 
Threonine 
Tryptophan 
Valine 

Uaize slutel

1

1.·n 
3-14 .. 
2~11 
4;14 

11.87 
3~60 
2.24 
7.21 
a~ 12 
o .. 92 
6 .. 18 

Zein 
0.9 
1.2 
7.3 

22.3 
0.1 
2.1 
6 .• 4 
2 .• 7 

' 0 .. 1 
2.6 

The deficient amino gram of the total protein of 
maize results from mixture of the v-ery poor protein 

· · 39 zein with the good proteins glutelin and globulin,. 

Other eons ti tuents of .. aize: 
39 

Maize contains more fat than other cereals, 
except oats, and breeding may produce different values.. 
The maize oil is unsaturated; it has an iodine value 
of atout 122, and a high content of essential fatty 
acids ( 53 .. 5% linolei.c).. Maize is low in sodium 
(3 .. 8 mg/lOOg) and calcium.. Calcium values range fro• 
3-.18 mg/lOOg. American reports give values be tween 
7.0 and 11.0 mg,. Potassium ± 295 mg/lOOg,. Phosphorus 
187--260 ru.g/lOOg.. In quality 2/3 is present as phytite .• 

agnesium-: 101-109 mg/lOOg .. 
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Iron: 3-4 mg/lOOg. so aize contains an important 
quantity of iron. ·urther iron is added in the 
traditional method of cooking in heavy iron 
"kaffir pots". 

Vitamin A: Yellow maize has values of 250 ... 640 i. u. 
per lOOg.. t of the vi taadu A activity is 
cryp,toxanthine and half is caroten~.. . 'Whit~ 
maize contains no vitamin A. 

Thiamine: Maize is a rich source of thiamine. • a· to 0.5 mg/lOOg. 
Riboflavin: More than in wheat and rice. o.oa to 

0 ... 15 mg/lOOg. 
iacin: Less than in wheat, barley •. sweet corn, · 

sorgbu or illet, but ore than in oats and 
rye. s. African maize seems to have less niacin 
than American maize.. Range .8-5 mg/lOOg. -
latter figure occurs in an A erican strain. 
All or most of what is reported as niacin in 
maize on standard analysis is in the "bound" 
form. Its chemical nature is unknown but it is 
converted to "free" nicoti nic acid by acid ·or 
alkaline hydrolysis. 

Pyridoxins low - 0.19 mg/lOOg • . 
Pantothenic acid: 0.61 (0.26-0.94) g/lOOg. 
Choline: Low- 40 mg/lOOg. 
Folic acid• small quantity 0.026 ag/lOOg. 
Vitamin B12 • None. 
Vitamin C: in green ealie$, 10 m.g/lOOg. None in 

mature ordinary maize. A little is found in sweet corn. 
Vi tam.in D: Insignificant. 
Vitamin E: Apt,reciable amounts 1.S-3.6 mg/lOOg. 

The ger contains 22% of the total protein and 
the endosperm '16%. The quality of the proteins differ 
in the two p.arts of the kernel. In endospern t is zein, 
and glutelin and ~lobulin each ake up a t: In the germ · 
most of the protein is glutelin and globulin~ zein only 
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deficiency may affect nutrition through specific 
effects on intestinal flora. 45 
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Protein rich foodstuffs ar-e important vehicles, 
,, no·t only of essen.tial amino-acids., but also of 

essential vitamins and trace iner-al elements. Iod.ine 
deficiency is recognised, and so is fluorine and its 
relation to dental caries. In human diets built up 
on a vegetable basis, which applies so typically to 
many Africans, the possibility of a cobalt deficiency 
occurs.26 It has already been mentioned that maize 
contains no vitamin Bt2• 

Trace element nutrient levels do affect the 
amino acids or p,rotein composition. Experiments with 
nitrogenous fertilisers show that increasing soil 
nitrogen increases the yield and protein content of 
maize . 47 The nutritive value of this maize is 
appreciably less than that of unfertilised maize, 
however. 
lysine. 
and this 

Its protein contains less tryptophan ,, and 
The alcohol soluble protein zein increase, 
is mar~edly low in tryptophan and lysine. 

Btmon has been found necessary for adequate 
tryptophan synthesis in soya ... bean and lucerne, and 
sulphur for methionine formation in these plants.. As 
methionine is low in legumes this point is of signifi­
cance. Tryptophan formation in the tomato is dependent 
on zinc which also has an effect on both tyrosine and 
tryptophan formation in barley. 47 Schutte and Schendet47 
quote Koehler and Albrecht's w.ork which showed that on 
mineral deficient soils to which only trace elements 
and magnesium had been added, the total nitrogen content 
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of the .pl~nts was not altered, but the tryptophan and 
methionine content was increased markedly. 'l'he trace 
ele ents supplied were manganese, copper, boron, zinc. 
and cobalt. i aize grown on soils treated by fertilis. . 
ers and trace elements, was preferred by rabbits to 
maiz grown on fertilised soil only. Maize supplied 
with both major and trace ele~ents produced twice as 
much g rowth in rabbits as other maize. 

Nitrogen therefore seems to be mainly concerned 
with . the amount of protein produced, but trace elements 
are concerned with the quality of the protein . found. 
This is because the role of trace elements in metabolism 
is to be constituents of enzyme syste s. 

The composition of plant proteins can be 
controlled to an appreciable degree by proper .fertiliser 
prac.tice.. Nutritive value of maize protein is already 
poor, bµt it can be affected by preaent fertiliser 
practice which frequently results in an increased· 
percentage of eein in aize protein. As the balance 
of amino acids is of the utmost importance in heal th', 
crops which have a balanced amino-gram would provide protein 
much ore economically.47 

When a dietary constituent present as the sole 
source of protein has a biological value of less 'than 
60, some form of supplementation is required. Maize 
has a biological value of 54 and forms essentially the 
sole source of protein to an appreciable number of 
people in South Africa and elsewhere. If, therefore, 
trace element fertilisation can i prove the amino acid 
content of maize, thereby raising its biological value, 
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The growth inhibi~ory effect of zein, in the absence 
48 of vitamin B12, has been related to the leucine content. 

It is known that in maize-eating countries, 
pellagra is common. It is seen in Yugoslavia, Roumania, 
Egypt and Southern Africa, whereas it is unco1D1J1on in 
Indian populations of South America, despite the fact 
that there too maize is. a staple article of diet. The 
reasons for this appear to be that beans are commonly 
eaten with the maiz-e • and the population drink quantities . · . 49 of roasted cnffee which can supply ample niacin. 

In Asia too, maize-eating populations are not 
subject to pellagra , the reason being that maize is 
eaten in more .or less equal proportions with riee and 
other cereals. Niacin must be considered as the most 
limiting . nutrient in a complex deficiency state in 
pellagra. Deficiency of other members of the B group 
is always present; also total protein and serua albumin 
are usu.ally low., 50 

The discussion on pellagra is taken further 
in the section on vitamins, in chapter five. 

Fat in maize: 

The majority of the fat in the Bantu diet is 
derived from .maize• and has a high content of unsaturat­
ed fatty acids.. The small quantity of saturated fats 
in the Africans• diet comes from sour milk and the rare 
meat feasts .. More will be said on this point in the 
sectio·n on fats •. 



I 213. 

Other aspects of a maize diet: 

A high carbohydrate, low protein diet. whieh 
occurs in South Africa where maize is the staple food­
stuff, is associated with a high incidence of megalo­
blastic anaemias. It is likely that these d.iets 
produce an intestinal environment inimical to the 
synthesis and utilisation of vitamin B12·• 48

• 51 • 52 • 

The amount of maize consumed per day varies 
widely but large amounts are comm.only eaten. In 
Truswell and Brock's series37 , 500-600 gm of maize 
per day were consumed. Our figures vary between 458 
gm per week (or 90.7 gm per day calculated on our 
5-day working week) to the enormous figure of 18 lb. 
per week, or 1635 gm per day! The amount seems 
impossibly large but the individual concerned is 
particularly definite in his statements, and is 
extremely corpulent. His weight was 40% above the. 
norcal standard., 

.M:ost maize consumed has been milled, and 
mention has been made of this in the first par t of 
this chapter. There are sound reasons for illing 
white wheat flour and degerming maize which, in many 
cases, must be shipped long distances, and undergo 
storage for considerable periods. Rancldi ty and 
infestation with insects are the two 1uost serious 
hazards to the marketing of whole wheat or corn meal . 

There is no heal th hazard in the consumption of 
refined cereal products provided their nutritive 
deficiencies are supplied by other foods like milk• or 
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25 other dairy products and green vegetables. This 
aspect of nutrition 1owever., =is not understood by mo.st 
Af~icans employed in indus.try and forms the basis" for 
further educafiv,e work in the future. 

It has been mentioned that the practice of 
good principles of dietetics requires 1 ot ol11y lcnow­
ledg but a certain degree o conviction and self 
discipline.. Many people who accept teaehing in 
principle are deficient in awareness of the illlportance 
of right eating~ and .are weakly oti ated to alter 
e tablished habits. 25 It is on t1is basis,. ~nd with 
the experience that aize plays too dominant a role 
in the Africans'• dietary-, that further · .an teen service• 
must be envisaged. 

(lli) The deficiency of eggs: 

Mention bas been made of the reluctance of the 
Zulus to eat eggs, and the special difficulties of 
persuading the female sex to use them-. In this field 
nutrition education could pl,.y a valuable par1:. 

100 gm of dried hen·• s egg gives a calorie value 
of 604 - higher than tba t of dried milk powder-, 34 

One medium: egg would contribute the following analysis 
per 100 gs edible portion. 

Table 33~ 
Cals . Pro~ Fat Carb . Cale .Phos . Iron Vi t,./l'hian .• filbo •. 

g.11 gm mg mg mg A mg Ilg 
Raw:: i ·.-U 
wii'ole 162 12-.8 11-.5 -.7 54 210 2.~ 114( .. 1( :. 29 -
White 50 . .10._8 0 . .. a 6 17 -.2 0 0 ~26 
Yolk 361 16-..S 31-.9 -.7 147 S-86 . 7-. 2 321C ,.2 ,.86 



-

215. 

Niacin ·mg Vit.C ms53 

Whol .1 
White .l 
Yolk Trace 

0 

0 

0 

The vitamin D values are 
not given, but eggs are 
one of the few natural 
foods which are rich in 
vitamin D. 

The values for protein., fat,. calcium, phosphorus , 
vitamin A and riuoflavin would contribute c.onsiderably 
towards balancing t he common African type of diet. 

In Ger any after the 193 -45 ·ar, lood donors 
receive-<! SO eggs ford onating t li tr of blood. 54 It 
is known that egg albumen bas a hign nutritiv value 

. . . 55 for growth and contains all the essential am1no acids. 

In the following table the nutritive value of 
five proteins are expres sed relative 'to egg white as 
100 lF .A.O .. ) 56 

Table 34: . 
Peanut Wheat' ·Animal E!!Q whit~ Whole e,rci Beef Casein · flour l!luten 

(a) for 
gtowth • . 

Rat 100 95 r . 
84 80 31 8 

{b) for 
maintenanc~ 

Rat 100 87 73 54 49 69 
Doj? 100 76 68 64 49 39 
Kan 100 103 74 74 62 46 -

Di.fference s between the biological values Qf 
.,._proteins Rre 1eS$ accentuated in man than they are for 

small ani11.al$. A difference appears too . between the . . 
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needs fr growth and maintenance. Wheat gluten which 
is deficlent in ·lysine is as good as casein for 
malntenanc in th-e a:iul t rat., but not for growth in the 
young rat, showing that lysine is not essential for 
maintenance in the rat. Where t here is depletion 
however., and protein repletion is necessary as in the 
growing rat., th~n wheat glu ten has a low nutritive 
value. The comparison between the nutritive value of 
wheat gluten and e gg white is well s hown in the table.,. 
The essential amino acids are all present in egg white, " . but Gyorgy draws attention to the fa.et that all prote-1ns 
must not be thought of O·nly as aminG adds. Intermediate 
degradation products such as peptide$, . ay be of 
importance for man., as they are for some micro-organisas. 56 

A table . follows., showing the percentage of 
essential amino acids in proteins, of soae common foods . 
( Truswell) 39 

Table 35: 

Food. 

Hen's egg 
Maize meal 
Cow•·s milk 
Peas & beans 
Rice meal 
Wheat 
Oat eal 

. ~orghWll 

Total essential amino 
acids including tyrosine 
& cystine but excluding 
arginine and . histidine. 

5.1.7 
41.9 
50 .• 4 
41.8 
41.0 
35 . 9 
38.1 
45.6 

-

Leuc:i.ne( G-/16GN) 
included in 
total essential 
amino aei(la .• 

9,.4 
12.7 
_9.9 
8,.1 
8.8 
6,.9 
1.2 

16.l 

The value of the egg protein to diets habitually le>w 
in animal proteins,, is again obvious. As fowls a re easily 
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approach to nutri tiOfl in general• The br.ight C,Olours 
of vegetables and frui ts i, e.g. tomatoes. red cabbage, 
mangoes~ apricots arid yellow mealies, could have an 
educational . appeal if backed up by encouragement and 
explanation. Tbe value of the green leaves fo.r imfino, 
also pumpld'n leaves. carrot., beetroot and turnip tops -
nee.d stressing . as they can -contribute .considerably to 
avoidance .of scurvy • . The tops of beetroot and turnip 
contai.n more calcium, iron and vi tam.ins A and C than 
the vegetable itself. 

8 oz. of vege·tables and 4 o~. fruit would be-
an advisable minimum in the diets of industrial workers, 58 
which should also include a minimum of 8 oz. brown 
bread, 4 .6 oz. mealie products, dried beans 2-b oz. 
alternated with milk, meat or fish at a minimum level 
of 4 oz • . Peanut butter or margarine. t-1 oz .. per day, 
plus 4 oz .. sugar and t oz. of tea. are included. Milk .,. 
either fresh, skim.med-or powdered, should be given at 
a minimum o·f t pint a day. 58 _ The diets planned in this 
publication yield 2,,100 cals. with 62 mg protein, of 
~ich 30 mgs comes from animal sources. They cost 
t 1/~ per day per man, but are not intended t,o cover 
the total requirements which would be in the region 
of 3,500 to 4 ,.500 calories .. 

In nutrition education t he part played by colour 
in vegetables is important. The outside leaves of 
lettuce have a higher food value than the inner leaves. 
Pumpkin is cheaper and contains more vitamin A than 
gem squash., marrow and other white squa.sh varieti~s. 59 
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Potatoes. sweet potatoes. madum.bies and raw cabba,ge are important sources of vi tantin C, and care must be taken that their place is not usurped by samp and mealie rice; It was interesting to find in the 
family study mentioned earlier (p ... 186, Part 1, chapter 4) that potatoes played so prominent a part in the 
dietaries investigated. 

In nutritional education programmes 1he nee~ to change cooking 111ethods to prevent covering vegetables with water and over-cooking them, ~hould be stresNd .• The advisability of s-crubbing carro-ts and potatoes and cooking them 'in their jackets should be made clear. Where possible, vegetables and fruits should be bought in larger quantities to save income. any will keep adequately and oranges and potatoes could easily be 
bought by the pocket. Items which wilt easily, however .,. should be bou_ght in small quantities, as the food value of wilted vegetables is reduced. The loss of vi ta.min C due to an oxidising enzyme liberated in many fruits and vegetables after picking, has been mentioned. (p.98 chapter 3.,) 

The use of ·seasonal vegetabl-es and fruit& ehoul4 always be enc.ouragect. Out of season products are invariably expensive, and do not conctribute anything of importance to t he diet. Where incomes are liaited,,. encouragement should be given to the purchase of me_at 
ahd other protein foodstuffs, vegetable$• unrefined cereals and margarine at the expen-se of refined cereals, liaae, sweets, sugar, biscuits and other luxuries, as entioned earlier. 
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Certain less. commonly used vegetables have a definite place from a nutritional and edueation~tl 
point of . view in t he diet.. Endive and br-0ccoli are examples. Endive makes an attractive addition to 
salads and broccoli is pnobably . tastier than cauliflower and both have h.igh levels of vitamin A. Other useful additions .are artichokes (Jerusale-m & Globe),, kohlrabi., Brussels sprouts which are rich in iron salts and 
phosphorus., sorrel, which makes a tasty salad and 
s-o-1ap, and Swiss Chard which is easily grown, }bas a 
better flavour than spinach and is rich in vitamin B1. Liaa beans are . of value,, and may 'b eaten green or a dried beans. Edible pods ( sugar pea-s) are slic-ed, 
po-d and all, and cooked like bean.a. They have a 
pleasant and indi.vidual taste quite different fro• 
that of beans or peae. 60 If the men have a diet low in protein, it is virtually certain their wives and 
c hildren are similarly affected. Thi$ is supported by the results of the family study reported on page 185, Part 1, chapter 4. It would therefore be 
reasonable to discuss the place of protein foods and the effects of protein deficiency in diets in general •. 

(v) Protein fo.ods,: 

This s:tudy again suggests the shor.tage of protein foodstuffs in the diet of the average Afri.can in industry., Table 19 on page 172, Part 1,. ,chapter 4, shows. that 85% ·Of the men consumed less than the 
reco ended mini.DLum of group 1 foods (animal proteins. plus legumes) and 58% consullled less than the recommenied ulinilllunt of group 2 foods (milk and milk products.) 
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Only 14.-3% consumed less of the cereal foods than was 
reco ended. 

In Chapter 3, a definition of protein malnutri­
tion (3rd Joint F.A. O./W" ._ o. . Expert collllllittee on 
utri tion· 1953.) was given and certain introductory 

rem.arks we r . made concerning the effects of under­
privileg·e and kwashiorkor. This discussion will 
atte pt to enlarge on those remark . • 

ifulder8 in 1837 _,. deduced that there was one 
coaplex nitrogen containing component of a11 living 
matter, both plant and anillal which was of fundaaental 
importance. He coined the name "ProteineD (Greek -
I take first place) . Baldwin61 said "we arrive t roa 
s.everal different lines of approach at essentially 
the same conclusion that there exists a coamon 
fundamental chemical ground plan of composition and 
metabolism to which all aniaal and very prob.ably 
other 11 ving organisms al so eon form, and that super­
pose.don these foundations there are numerous secondary 
specific and adaptational variations. some of addition 
and other of omission.. This is not a hypothesis that 
is susceptible of direct proof or disproof in the 
present stat ot our knowledge, · but it does provide 
us with that most valuable of conceptual tools, a 
working hypo thesis,." 

Proteins are the matter from: which all living 
structures are built. The higher forms are found in 
animal tissue, the simpler proteins occur in vegetable 
tissue. All the ·essential amino acids tend to occur 
in animal proteins-, whereas vegetabl~ proteins are 



deficient in certain amino acid~, e.g. lysine in 
m.aize and wheat .• 
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The following amino acids are essential for 
rats (F.A.o.) 56 , Histidine~ lysine, tryptophan, 
phenylalanine; ethion:inet threonine; leucine_. iso. 
leueine and valine. Histidine is not required as an 
ess-ential by man. These amino acids in short tera 
recovery experiments were sufficient for plasma and 
erythropoiesis.62 

In chronic malnutrition-. deficiency of a single 
nutrient as a natural event in man (with the possible 
exception of vi ta.min C deficiency) is almost unknown. 
Malnutrition, therefore• almost always represents the 
effects of defi.ciency of different nutrients and soa&-i 
times a relative excess of some nutrients produces 
nutrient imbalance. 50• 63• 

·xost diseases have multiple causation. Aal• 
nutrition syndromes may result occasionally fro• 
grossly deficient diets but usually are condi tiqned by 
a variety o.f causes in persons living on marginal diets, 
These contributory or c.onditioning causes includet 
(a) Disturbances of the gastro-intestinal tract• especially malabsorption and diarrhoe.a, · 
(b) Disturbances of metabolism: - inborn or acquired, 
(c) A variety of stresses, e.g. heavy infections and parasitic invasions. 

In part; malnutrition may cause these contributory 
factors and in this case a vicious circle is created, 

. best exemplified by diarrhoea in infants and young 
children.68 
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· . · · . . 50 63. Clinical re.sul ts in Malnutrition ' 

(1) Subnutri tion.: (Subclinical malnutriti on)~ 

,-4 

( a) The milder degrees ·· are not clinic.ally recognisable except by assumption,_ but their· effects may be detected by bio• chemic.al tests. 
(b) The mildest degrees, where biochemical tests may be inconclusive qecause of difficulty in de.fining t he normal range, may only be s bown conclusively by improvement in heal th by better feeding. Comm.unity statistics f.or weight, stature and life expectation where these differ from equivalen.t figures from more privileged communities may provide another criterion, indicating that subnutri tion is one of the ·components of underprivilege. The 21 .22 23 reports of the M.O. H. Lo.cal Health Commissloli ' are of interest,. and show the high infant mortal! ty rate in .Africans. 

(2) Reversible- syndromes of malnutrition occur where 
there is a deficiency of a doadnantt or most limiting 
nut-rient;. e ,g. sc.urvy,. pellagra etc. In effect there 
is invariably a m.ixe:d deficiency of several nutrients. 
The disorder is reversible by adequat ie tary treatment ,, 
(3) Irreversible structural damage may occur where the 
dietary deficiency is severe or prolonged, e.g. death of neurones in beri•beri~ 

(4) Constitutional susceptibility (diathesis) from 
chronic malnutrition. The effects of the suboptimal 
diets ~y have been recognisable over many years, e.g. 
reddish-brown dyspigmentation of the hair in chronic 
protein malnutrition or the skin lesions of chronic 
pellagra. In these cases t he malnutrition ay have been 
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subclinioal as described · in (1) subnutri tion. 50·, 63 

The liver is import~nt in this concept,. 

Speculatlon has suggest ed that long continued protein 

malnutrition nt'1Y be the cause of widespread -cirrhosis 
occurring among adults in regions 'Where kwashiorkor 
is endemic at earlier ages.. The geographical corres­

pondence between t his "nutritional• cirrhosis and kwash­

iorkor is not complete. especially in Central Ameriea. 63 

Gillman64 feels that the results of aternal malnutrition 

and postnatal malnutrition aff ect the entire life track 

of the African . (Chapter 3; pag• 109) · 

A likely possibility is that chronic protein 

alnutrition alters constitutional susceptibility to 

eirrhotigens and carcinogens with resultant cirrhosis 

and eventually primary carcinoma of the liver. These 

diseases may be due in part to the effects of exogenous 

agents such as 'tropical parasites and toxic alkaloids 

which.,. in 1ror-e adequately nourished people, would not 

be effectiv~ in causing liver disease . If this 

possibility is accepted.,. then malnutrition in general 
and protein malnutrition in particular, may condition 

the appearance of other diseases which are prevalent 
i d •i ·1 · d· · iti 46 •65• . nun erpr v1. ege com.mun . es. e.g. 

(i) nexplained congestive cardia1: failure which is, 
associated with large bypodynaaic, dilated, but 
not often hypertrophied hearts. 

(ii) Endomyocardial fibrosis . Seen in Uganda and · 
probably other parts of Africa . Its etiology 
is obscure but its possible relationship to 
other obscure tropical diseases affecting 
endothelial membranes is worth entioning -
namely veno-ecclusive dise.ase of Jamaica and 
idiopathic thrombo-phl'abitis of Rhodesia.6-5 

I -



(iii) 

{iv) 

Tropical ulcer, usually a.ffecting the legJ 
also tropi·cal pyomyosi tis. 
Kerato-conjunetivi tis; (Blulllenthat66 and 

- cClaren67) * 
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{v) High incidence -Of gynaecomastia and testicul ar 
atro,phy .,, Uterine rupture is common in females 
in Uganda. 

(vi) Chronic parotid enlargellient. 

(vii) A1bumint.Wia as is seen in kwasbiorkor.. In thi• 
condition there is little evidence of renal 
damage either temporary or p-ersistent,, but it 
is of .interest that a nephrotic:. syndrom.e wi. th 
a pe.cu11ar variety of renal amyloidosis has 
been recorded in Uganda. 65 ·· 

There is evidence that toxic substances contamin­

ating food ( synechio alkaloid) and viruses may play a 

part in the aetiology of liver cirrhosis , although the 
improvement .in diets is probably the most important 

public heal th measure to adopt. Tropical parasites. 
viruses and other infections, toxic contaminants in 

food and even climatic stress s, all play an i .mportant 
contributory role, but chronic protein malnutrition 

probably plays the central pnrt in the aetiology of 

liver cirrhosis and primary hepat-0ma.,·5o,.GS,69 • In 

mronic protein malnutrition,. almost every system of 

the body is affected by diseases which are seldom if 

ever encountered in temporate cli . ates and more 
privileged ,conununi ties. 

In mild eases of kwashiorkor,. correction of the 

condition oeeurs as the child• s teeth appear and there 

is little,, i£ any• evidence that the damage dorte to 

panerea.st liver and other organs. cannot be completely 

and permanently reversed by sustained good feeding. 65 
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In any mention of protein malnutrition, it must 
be remembered that protein is an ~ndefin:lte term for 
a great variety of combinations of amino acids. 
": rotein also contain vi tam.ins and min rals, as well as 
amino acids . In. classic washiorkor calorie intak$8 
are often adequate as evidenced by the thick layer of 
subcutaneous fat often found at autopsy. Many children 
however, shotrlng kwashior or are also undernourished 
in ,."'espect of ealor:f.es and if calorie needs are not 

et,. then so protein will be · wasted in the production 
of energy and less will be available for tissue build­

ing. Such diets occur commonly in many parts of the 
world , including Central and South erica and the 

name 'Sindrome pluricarencial infantil' has been used 
·in Central arid S th America to describe the clinical. 
picture which results. 50 , 65 • 

Oedema is associated with kwashiorkor., and it is 
reasonable to ostulate that in chronic malnutrition 
all systems of the body may be impaired in function 
and later in structure, and that therefore chronic 
malnutrition ay _cause oede a by many of the pathogenic 
mechanis s producing oedema in well-nourished people. 
Facial oed.e a is common. 12 

, ention has e 11 acte of the effects of chronic 
protein m.alnutri tion and that many organs nay suff.er 
dam.age. The question of liver damage particularly in 
the African requires further men tion. 

The liver in chroni c protein malnutrition: 

H~patomegaly i1 cases of undernutri tion has been 

reported by several workers. In a series of male 
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Africans in Durban~ Gillman, Hathorn and Lamont found 
~ bi 69 siderosis in 85~ of cases examined by needle opsy. 

In 71.5% of cases,. the iron deposits involved the liver 

and portal tracts. In the remainder, the iron was 
confined to . the liver in 12.5% and to the Kupffer cells 
in 4%. Portal fibrosis occurred in 43%, portal cirr­
hosis in 18.5%, post necrotic scarring in 10.5% and 
mixe4 cirrhotic lesions in 4% of all patients. 69 

The authors suggest that in the hepatic siderosis 
described, portal .iron deposits ay provoke widespread 
fibrosis or cirrhosis of the liver in a manner analagous 
to malaria in West Africa. Especially may this be so 

in the resence of co-existing c hronic protein mal­
nutrition. Gillman suggests that siderosis itself is 
a function not of the dietary iron content alone, but 
rather of the overall inadequacy of the di.et. It is 

possible that intermittent nutritionally induced 
cellular hypoxia may be the critical echanism under­
lying nutritional siderosis as well as other nutrition­
ally induced derange ents of iron etabolisa. 69 Thia 
accumulation of iron is thought to produce disease or 
the liver, and atrophy of the testes. 70 • 

The maize, diets of Africans are rich in iron 
and probably relatively low in phosphate. In adults 
this diet is supple•nted by an iron-rich brew -
kaffir beer,. which has a low p H. The balance of iron, 
calcium and phosphate peculiar to maize may also play 
some part in facilitating t he uptake of iron from the 
food - a probability strongly suggested by experimental 
studies in rats. 71 
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There are apparently :other peculiarities o,f 
maize (perhaps the nature o-f its carbohydrates and its 
amino acid content) which ay also directly or in-

. directly f~cili bite absorption o f iron from. the gut. 
Endogenous metabolic c hanges induced by the consumption 
of a maize diet may also play a role in promoting 
excessive uptake of iron. It is possible too that the 

. . 
increased uptake of iron ay occur intermittently -
perhaps as one a spect of overall seasonably ,determined 
variations in metabolism. The seasonal incidence of 
pellagra in Durban supports this possibility. 71 

Once absorbed,. the exeess iron accumulates 
primarily within the hepatic epi theliwa.. hen the 
liver ee11s become laden with iron granules, the 
pigment forms elulJlps scattered thrc,,ughout the cytoplasm. 
Thereaf ter siderosis of hepatic Ntieulo-endothelial 
cells supervene~. With the continued absorption of 

large quantities of dietary iron, the siderosis of ·the 

hepatic epitheliumt Kupff~r cells,portal phagocytes 
and spleen proceeds apace. In a liver previously 
damaged by a lifetime of chronie malnutrition, the 
accumulation of iron in the portal ·tracts. may faeili tate 
fibrosis. 71 

The authors71 studied 410 livers of male Africans -
t he material was obtained by biopsy and at necropy. 
The coamonest for s of liver disease found were: hepatic 
iderosis with varying degrees of portal fibrosis and 

cirrhosis.,. hepa.tic amoebiasis and post necrotic scarring. 
Patients with carcinoma of the liver and with a fora 
of hepatic fibrosis associate-Ci with porphyria were also 
encount ered. 
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"Nutritional" sidero sis was al so recorded in an 

Indian who had an essentially maize diet, and who 

consllaed kaffir beer in some quantity. 72 He exhibited 

clinical features suggestiv of hepatic siderosis. e . g. 

grey black pigmentation of the face. (coal heaver•s 

look) a~opecia of the outer one-third of the eyebrows 

and of the axillae and pubis, the latter resembling 

the female escutcheon, testicular atrop·hy' and hepatome­

galy with a fir liver edge. The kaf fir beer yielded 

a high level of iron, 4.8 grn/100 ml. The liver biopsy 

revealed ssentially a diffus:e hepato cellular and 

portal · siderosis with moderate portal fibrosis but no 

cirrhosis. 

Gillaan31 in discussing siderosis mentions 

ascites, gy~aecomastia~ absence of axillary hair, 

pubic alopecia, labial stomati tis, a deposit of iron 

pigment in th limbic portion of the cornea,. associated 

with a marked. pigmentation of the exposed conjunctiva 

and often diagnosed as "arcu senilis". In his opinion, 

chronic long terra malnutri tion is an important 

aetiological factor. The rapid industrialisation of 

South Africa has been noti-ceable by a change in the 

habits of Africans and at the same tiae a deterioration 

of the a.gricul tural value of African lands, further 

aggravating the picture of m.alnutri lion. 31 

In another stuc1y73 Lamont -et al described 
. . 

hepat:oaegaly in porphyria as being , more couon. than tn 

cases not sufferi ng from porphyria. Their patients 

too• lived on a lllai~e diet.- perhaps better than average , 

but associated with an intake -0£ ethy1 alcohol . In 
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these cases there was a progressive darkening of the 
face associated with skin lesions (ulcers and blisters) 
often .misdiagnosed as pellagra. 

Where biopsies of the liver were done, fibrosis 
of the liver plus the presence of iron was noted but 
the distribution differed froa that usually encounter­
ed in Africans in this count'ry. Their opinion was 
that the porphyria was acquired, . possibly following 
ingestion of ethyl alcohol in a particular dietary 

setting. Eal.es noted a correlation between porphyria 
in Africa and hepatic siderosis. 68 

Nutritional siderosis seems co11D10n in males and 
uncommon in females, possibly because. of pregnancy 

and menstruation. An association between a po.or 
dietary in Africans and hepatic amoebiasis has been. 
postu1ated by. Lamont who comments on the extraordinary 
ia unity of t he Indian, despite ample exposure. The 
African female too suffers from bowel amoebiasis, yet 
seem less prone to hepatic involvement and as 
entioned above, fe ales have a low figure for 

nutritional siderosis. 

A poor diet (maize) plus ingestion of kaff ir 

beer led to a significantly higher incidence of 
advanced siderosis than a better grade of diet. 
accompanied by consumption of kaffir b ·eer. In patients 
whose biopsy picture showed post necrotic scarring 
in which the iron distribution was xtre ely variable, 
and was u ually mild, no such dietary relationship 
could be established_. In people eating diets approach­
ing acceptable standards ( .g. Indians and African 
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diabetics,) it was noted t hat liver disease, either 

siderosis or amoebic absces-s was uncouoni13 The 
work in Durban suggests t hat am()ebic liver abscess 

is frequently superimposed upon a previously damaged 
and sideroti~ liver. 

Gillman31 suggests that siderosis may commence 

between the ages ,of 15 and 16, and progress rapidly 

after 20.,, at a time when clinieal syndromes of pella~a 
and the like occur. 

'The areas of the world where kwasbiorkor is 

prevalent, are very similar to, but not identio.al with 

the areas in which cirrhosis and primary carcinoma of 
the adult 1iver occur •. 74 Mention has been · · ade of this 

fact,, and that the correspondenco do-es· not see, to 
apply to Central America. 63 

i 

Siderosis comes from the Greek vord,tpideros• 
meaning iron. Brock51 ·eonsid'ers the ter f-fthou14 be ... 
used in .a broad way to .cover exc ss iron .in a tissue 
or in the body generally• whe.ther the iroa present be 
demonstrable or ·not,. by staining in histological 

techniques. and whether it be intracellular or extra­
e:ellular. In other words, al though sidero:&:is is often 
demonstrable histologically, the ultimate criterion is 
chemical analysis. and i nvolves the establishment of bio­

chemical noras for heal thy people. _ llaemo siderosis , was 
used to indicate siderosis where it has .resulted fro• 
abnorraa1 destruction of haemoglobin. 

·Gillman and Gillman suggest that the sidero.sis 

in liver cells is attributable to diso·rdere-d m:etabolisa 

(cytosidero.sisl of the hepat-ic cells. Walker and 
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proteins used were whole egg, egg white., livetin and 

lipoprotein • . Portal and hepatic vein constriction 

with reduction of sinusoidal circulation w~s felt to 

be partly responsible for the development of fibrosis 

and the effeet was possibly brought about by histamine 

liberation • . 

alnutri ti0,n has a part to play in liver damage 

which is accepted. 74 Whether the fibrosis which may 

follow malnutrition is permanent in the absence of 

other eirrbotigens and in the presence of a full diet, 

is questionable . Continuing protein malnutrition 

however, may be an important factor in determining the 

progre~sive evolution of adult cirrhosis. 

The place of c irrhotlgenic agents like viruses, 

tropical parasites, alcohol, hepatotoxie alkaloids, 

exc:essive intakes of iron, andalso genetic influence•• 
must p·lay their part in liver damage. 74 Environmental 

factors are probably more important than genetic in 

the aetiology of primary carcinoma of the liver .. 

The possibility that pigmented people have a 

metabolism more conducive to the development of primary 

cancer must be mentioned. They also tend to inhabit 

tropical areas, where malnutrition is rife, and either 

tropical parasites or malnutrition may equally play 

their part. Where pigmented people live outside the 

tropical belt,, there is little or no evidenee of cancer 

of the liver• e.g. Indians oi' North America. The 

Japanese show an inci.dence of primary cancer of the 

liver,. intermediat.e between the tropical world and 

Northern Europe and America. 74 
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Whilst it is accepted that a d~f1eiency of amino­
acids is respon~ible for kwashiorkor, when the 
e'Jndi tion is reversed ev~n by; very indifferent die.ts, 
the· e · s no necessary or ine;vi ta le. progression. of 
liver pathology to cirrhosis. 76, This statement applies 
however. only to one temperate area (Cape Town) where 
there is probably little if any exposure to hepatotoxic 
food e-ontaminants, and certainly none to strictly tropical 
parasi. te , such as al aria-. 16 

It i of int rest that pellagra in Coloureds does 
not appear to predispose to siderotic cirrlaosis or 
primary cancer of the liver, whereas Bantu aaln-utri tion 
cases with pellagrous der atosis (Bantu pellagrins) 
hav,e a "high inc:f.flence of the above: ... 74 · 

Generally spe ing~ die.tary protein bas little 
or no eff•ct on tumour arising from any organs or 
tissues ether 'than the liver. An increase of" dietary 
protein w,as shown to cause a retar-dation of hepatoaa 
£unction,, whereas no difference had been noted in the 
i eidence,, time of .appearan1:e, or r.ate of grow-th of 
spontaneous mammary carcinomas,. and neither was t he 
occurrenee of metatases or prolongation of life aff'eet­
ed after the appear.anee of these spontaneou tumours. 77 

An increase in dietary protein ha be n shown to enhance 
the fonaation of spontaneous benign hepatom.as,. but 
inhibited the incidence of alignant bepatom.as induced 
by a-z:o dyes. Tannenbaum (1953) conclud-ed that "the 
liver star-ds out as a unique tissue with regard to the 
incidenc~ of nutrition on tumour formation.• 77 

Riboflavin appe.ars to protect against hepa.tomae, 
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but the .effeet can be masked in a multiple vitamin 
deficiency. If all the B vitamins are reduced• tumour 
f orru.ation is reduced. If riboflavin alone is reduce~., 
hepatoaa function is encouraged. 77 

Conclusion: 

Some of the effects of chronic . prot in malnu:trit­
ion on the liver have been mentioned. The liver is 
also an important store ou.se of iron, folic acid and 
vitamin B12• Therefore were liver disease supervenes, 
a11 anaemia is often seen and it tends to be macrocyt~c 
but wi. th a normocytic bone marrow. 78 

Where liver disease is present , seru albumen 
levels are low. This is seen in hepatitis.- cirrhosis 
and obstructive jaundice... About half of the protein 
'"'ynthesized b y the liver becomes plasma protein.. Tbe 
determination of the constituent fractions of the 
plasma protein is a valuable diagnostic. aid in cases 
of liver disease. 79 

The liver manufactures all tne al umen, a majo:r 
part of the alpha, beta and so part of the gamma 
globulins. Albumen is responsible for 75-80% of pla~ma 
total osmotic pressure - i.e. 4 times that of an equal 
amount of globulin. Albu en is t h major mobile reserv·e 
of amino acids and is of 1uajor i portanee in tissue 
nutrition. 79 The effects of liv r disease therefore 
are widespread,, and the depression of the serum 
albuaen level results in a decreaso in the albumen/ 
rglobuli.n ratio which is a very comnnn accompaniment 
of protein malnutrition. Certain figures f roa Hutchin­
son, MeCance and Widdowson54 appear in Table 1,p.94, 
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may be moderately deficient in calories,. but highly 
deficient in proteins with resultant abnormal calorie­
protein ratio. It is difficult in humans t ,o establish 
this point beyond doubt because of the interplay of 
additional factors.-86 

In nutritional. oedema,, oliguria is a striking 
feature. Gopalan feels this is due to an increased 
secretion of anti-diuretic substane-e (prob,ably A. D. H.) 
Diminution of urinary excretion in the erect posture 
is due to the ittcr-eased secretion of A.D. H. in this 
po-sture~ The liver is capable of i nactivating A. D .. H. 
And in states of calorie and protein malnutrition,. vary­
i ng grades of live-r damag . ar encountered so that 
increased levels of A.D. H. might be the result of 
defective inactivation of the hormone by the damaged 
liver. 

Fet"ri tin,- which is not p-resent in the circulation· 
under normal circumstances, m-ay acquire anti-diuretic 
properties_. 60 I t occurs in kwashiorkor, hepatic 
cirrhosis and toxaemia of pregnancy~ Following 
nutritional rehabilitati on with the disappearan~e of 
oedema, t he .f.erri tin disappears. from the circulation. 
A relationship is thus sugg sted between f'erri tinaem.ia 
and oedella. 

The following sequence may be involved in the 
pathogenesis -of nutritional oedema. 
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Calorie• protein ~ structural & ~defective in. undernutrition functional changes activation 
in liver of A,.D,.H., 

J 
Release of active 

ferritin 

! Increased secretion 
of A.D,.H.. 

I 
lnerease A.D~H~ 
in circulation., 
and water 
retention .. 80 

Aldosterone, a salt-retaining hormone which 
profoundly influences water metabolism by causing 
alteration in the tubular reabsorption of _sodium., 
is also inaetiv.ated by t he liver, I n .states of liver 
disease t herefore:,, i nactivation ay be incomplete., thus 
addi ng to the picture of oedema--

It is known that persons suffering froa a 
deficiency of calories or proteins may become oedem&,. 
tous .... they need show no signs of any vi tam.in deficiency. 
This condition can justifiably be called "hunger• or 
"inani1ion" oedema_. "War" and Bf ine" oedema are 
probably covered by t his term.._ 54 

The oedema of beri-beri is a ·well-recognisect 
clinical e-nti ty., generally considered to be due to a 
deficiency of aneurin.. There is often no calori~ 
deficiency.. There were a great many cases during the 
1989-45 war among Europeans who were prisoners in 
Japanese hands_. 
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· Epidemic drops:x; is mentioned only to separate it fro• 
beri .... beri, and be~ause it is thought to have a 
nutritional background .. either a -contaminant of rice 
(possibly a virus or bacterium) or possibly fr911 the 
plant Angemone mexi:ana, a contaminati_ng weed j.n ·rice 
fields. It occurs commonly in Calcutta and Bengal, 
and affects all sec.tions of the com.m:uni ty., and is 
associa ted with general sy p toms . including pyrexia,. 
diarr oea -and often hypertension. 

~he infantile syndrom.tp 

The clinical complex of malnutrition in infa11cy 
may result in oedema. Cases have been reported froa 
the siege of Paris 1871, as well as numerous other 
centres including Egypt 19:JS, Gr.ee.(:e 1942, Budapest 
1948 and West Indies 1947. 54 There appears to be an 
association between a gastro- intestinal disturbance 
and starvation or semi- starvation in t:he production 
of infantile oedema.. The serum proti3ins are invariabl y 
subnormal, and a "pellagroid" rash, and co11D1only too a 
fine desquamation o f the skin occurs. This oedema a ay 
be due to a protein lack, or absenc of specific amino 
acids, or even vitamins. In ad~lts, the hunger oedema 
is invariably due to a deficiency of calories. 

Th~ liver in the'Se children is often enlarged 
and fat ty, but in the tropical forms may be small and 
cirrhotic. The pancreas is a1so affected in children , 
but not as a rule in adults. In adult undernutrition 
as seen in Europe , atrophy of tlLe liver has been the 
usual finding and al though fatty changes have been 
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described, cirrhosis has not been a feature. Truswe1139 

reported that a child eating only maize who appeared 
to be in goad clinical 'condition, had a persistently 
.fatty 1iver 011 biopsy. This indicated that maize _ 
alone was an inadequate source of dietary protein. 

Anaemia is common and often severe in the 
infantile form ., but not usual in the adult syndro-ae. 
The oedema in infancy is probably related to the lower­
ing of the serum. protein ,. and the fall in the alb1u1en/ 
globulin ratio. · All cases do not show a low serum. 
protein level- however. 

. ' Certain unclassifiable oedemas ·have b~en 
recorded54 , set some times against an adequate dietary 
background, and sometimes against an inadequate dietary 
intake. The causes have been obscure, but an associa. 
tion between malaria, dysentery and a oor diet have 
been mentioned,, ~s well a s deficiency of vi ta.min !, 
and possibly anky'los;tomiasis.. The latter was of 
interest i n an epidemic oedema, aff.ecting a,ooo men 
(Boer prisoners at St. Helena) in 1902 who were on a 
nutri tio·nal.ly a-de-quate diet!L Malnutrition o-edema is a 
characteristic of kwashiorkor. 

Kwashiorkor-: 

In our opinion, a full survey of t his eondi'tion 
lies beyond the sc;ope of this thesis., The prevalence 
of kwashiorkor in the Bantu of this area however, 
makes mention of the condition neeessary. 

Kwashiorkor81 is recognised as a dise.as:e synctroae 
arising as a result -0f sever deficiency of dietary 
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prote:in87 , relative to calorie intake and characterised 
typieally by retardation of growth and development, 
oedema, apathy ,anonexia, alterations in the colour and. 
texture of the hair, lesions of the skin and .diarrhoea~' 82 • 
Psychological changes (apathy and irritability) are 
often pro inent. It occurs most commonly in young . 
children because at this period of life protein require-
me nts are relatively high and · diets are most likely to 
be deficient in protein"" 81 ,·87• N.o age i, however, 
i une and infantile, juvenile and adult forms have been 
de scribed. 50 

The syndro1.11e also results in hypoalbU111inaemia 
usually associated with oedema; diarrhoea, frequently 
aecoapanied by electrolyte imbalance, fatty infiltration 
of the liver and atrophy of the aeini of the pancreas 
with reduction. of the enzymatic activity of the duodenal 
juice .. 45 •·87 A variety of dermatoses occur,, plus 
dyspigm.entation of the hair and skin; muscular atrophy 
and anaeaia.. 3 In the absence of proper dietary treat­
ment the mortality is heavy. Ski milk, however., will 
result in improvement except in late or severely 
co plicated cases. 46 •87 

Kwashiorkor is in essence a state resulting from 
deficiency of nitrogen or imbalance of amino acids in 
the presence of more generous intake of calories in the 
form of starchy foodstuffs. A group of amino acids 
constitute the most limiting nutrients. 46 Denutrition 
due to unrlernutrition is mentioned later. 

The skin lesions and hair changes do not seea to 
be directly related to the pr tein tieficiency but appear 



rather to depend on .other nutritional deficiencies or 
metabolic disorders. Hepatomegaly.,, anaemia (of the 
megaloblastic or hypochromie microcytic type) and 
certain ab ri ormali ties of the tong e, ouccal and con­
junctival mucosae may be pre sent. 82 

X-ray findings often show delay d b ne maturation 
and di tur'bances of s keletal caleification.,.82 

Biochemical characteristics:82 
- !""ll"ill . ___. 

Th .mo.st frequent and specific findings are the 
very 1ow l evels of ser1t.m prof. ins• esp-eoially albumens, 
whilst nearly all the globulin fractions with the 
excepti,on of th e beta fracti n are i ereased.82 ,ss.37 

The albumen/glo!>ulin ratio ls therefore reverse~ 

Various ... nzymes. such as alkaline- phosphata8e., 
87 . amylase, and pseudo ... chol1ne-steras are at subn.ormal 

levels. The non-protein nitrogen, urea and creatinine,., 
as 1vell as total serum lipids and their various fractions 
, 11eutral fat s , cholesterol and phospholipids) are also 
below 11orma1. 81 The levels of hydrosoluble vitamins 
fluctttate widelJ• and are not characteristic, while 
liposoluble vitamins (vitamin A carotenes and vitamin E3 
ar·e always below normal levels, 82187 

lnvestigati·on of the fluid and electrolyte balance 
has shown a fall in the eoncentration of intra-cellular 
potassium and some sodium retention, 56 , 87 whilst the 
extra cellular space is usually increased al though it 

· may be diminished in complicated cases which exhibit 
dehydration. Marked changes of serum calcium and 
phosp orus are unusual. Serum iron and copper are very 
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the absorption ·Of nitrogen and other nutrients, is a 
factor of considerable importance in the pathogenesis 
of kwash.iorkor. 40 In Hansen's series ther was a 
history o.f ,diarrhoea in 86% of the case of kwashiorkor. 
Further re ark.s on i:liarrho · a follow later. 

Ini ti.ation of cure eans .improve :ent. in skin lesions, 
regeneration o.f seru• albumen, . loss of oedema and 
restoration of .normal function. The first sign of 
response is often an im.provement in the general behaviour 
and outlook and in the app:eti te-. The child t ake·S a 
new interest in its surroundings, sail s and enjoys its 
food. 45 Diuresis follGws. with loss of weight. but 
w.i th continued improvement in appearance. and behaviour. 
Average tiae taken to ac:hiev this i 10-2:0 days fro• 
insti tut:l.on of treat . ent. 

The level of serum album.en is a sensitive measure· 
of response. (Brock:) 45 The following co111Rents represent 
the eXperfence of Brock et al •. 

( a) Electrolyte mixtures igbt result in discharge of 
.oedema by potassium repletion, but could not 

(b) 

(c} 

(d) 

ini tia t cure. 
SkiJllllled milk or casein enttilsions wi. th glucose and 
a complete vitamin supplement gave satisfactory 
initiation of .cure in the majority of uncomplicated eases. The curative factors therefore lie probably 
within the casein amino-acids, not all of which are 
essential. 
There was no improvement in the slope of regression 
lines of rise of serum:. albuamn when a complete 
vitamin mixture was added to a formula constituted 
.from vi tam.in free casein with glu-eose and salt 
mixture .• · 

A 11.rlxture of 18 amino acids . glucose and synthetic 
vitaadns initiated cure.45;l6 Cure was- successfully 
initiated in certain cases without vitamins. 



The amino acids {synthetic) used were: 
L. Argi.nin.e Hcl. · 19 ~5 g 
L. Histidine HCl. H20 1s;o g D.L. Isoleucine ·57;0 g 
L. Leucine · 42~0 g 
L. Lysine HCl.. 41~5 g 
D.L. Methionine 12.0 g 
D .. L. Phenylalanine 30~0 g 
D.L. Threonine 36;_0 g 
D* L. .Tryp tophan 11 ~, g 
D.L. Valine 58~0 g 
D.L . Aspartic Acid 61~0 g 
L,. · Glutam.ic acid 82~ O g 
Glycine a.s g 
D.L. Alanine 30~0 g 
D.L. Serine SS;O g 
L·. Tyrosine 23~0 g 
L .. Cystine 3~8 g 
L.. Pr()line, 3.8 .o g 

247. 

This gave 595 g amino acid.. Salt and vitamins were 
also added. 

(e) In subsequent steps the vitamin aixture and/or seven of the non-essential amino acids were excluded fro11 the foraula. A decreasing order of therapeutic efficacy was demonstrated when judged ei th,er by pei-c.entage initiation of cure or by rate of serum albumen regeneration. · 
( f) .Mucous membran• lesions and peitlagroid dermatosis responded to vitamin free for•ulae.._ 

A formula which would initiate cure was not 
necessarily capable of conso1idating cure, but the 
nutrients which allow:ed initiation were presumably 
the most limiting nutrients in the development o.f the 
syndrome_. i •. e. certain amino acids.. Most kwashiorkor 
cases have vitamin deficiencies as well -, so all essenti.al 
nutrients and vitamins are necessary for consolidation 
of cure. 45 
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Liver lesions in kwashiorkor are not necessarily 
progressive, even on relatively poor diets. 5o, 76 · There 
is .s:uggestive ~evidence however that malnutrition combined 
with hepatotoxic agents ,may resu1t in necrosis or 

· 50 cirrhosis. , 

The aetiology of kwashiorkor ay be briefly 
restated ast 

(1) dietary protein malnutrition •. · 
(2) Accessory factors, e.g. infection, parasi tic 

infestation, vicious cycle of diarrhoea and 
altered bacterial flora, clim.ati<: factors .• s~giat aladjustm.ent and even maternal deprivation . 

Diarrhoea: 

Diarrhoea is important in the pathogenesis of 
kwasbiorkor and has been mentioned. A survey in 
Guatemala, int wo moderately poor highland towns.., 
revealed an average of five s parate episodes of 
diarrhoea per ye.ar f or ch ildren in the same age range.81. 
Single ·faecal examinations by the rectal swab technique 
revealed that mueh o f the enteric infection is due to 
variou~ strains of Shigella. 81 

0 Episod~s of diarrhoea 
are very common in African babies in our experienc:e, 
and treatment on an out-patient . basis often. impossible , 
because of sever d~b.ydr.ation~ 

Principles of Treatillent: 

The place ,of amino-acid& :in initiation of cure 
bas been mentioned,. All investigators are agreed that 
large amounts of ;prote,in of high biological value are . 
of primary importance in therapy. Amounts v~y rroa a.., g 
of milk protein per kg body weight per day, to 8-lOg pr day. 
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aize Mix.turee: 
· 84 Hansen found that a mixture of 2/3 aize plu 

1/3 pea flour (Piscim sativum var arvense) gave a 
protein content of 14% and feeding with this mixture 
resulted in nitrogen retention equivalent to .ailk at 
intakes of protein over 2.5 g per kg per day. At levels 
below that the nitrogen retention was significantly less 
than that on an iso-ni trog nous ilk diet, and no better 
than an unsupple ented diet. Initiation of cure was 
achieved in . il~ cases of aehiorkor only, with this 
preparation. 

Maize 60%, pea flour so% and fish f1our 10% 
gives a protein content of 20%.. At levels both above 
and low 2.5 g per g per day, nitrogen retention was 
not different from t hat of a milk diet. 84 

Maize 60%, pea flour SO% and ilk owder (18 
parts) gave a protein content of 18%. Feeding with 
this gav nitrogen retentions that were not different 
from whole lllilk at all levels of protein intake. 84 
Relatively s all amounts of fish flour (10%) or ilk 
powder (18 parts) need therefor be add d to 2 I 1 
maize-pea aixture to give a protein with a nutritive 
value not deaonstrably diff re~t fro• that of whole 
milk diet at all levels of intake. Aaong protein 
deficient populations therefore, available supplies of 
animal protein such as ilk, eg or fish flour can be 
stretched uch further if combined in proper proportion 
with staple cereal or v age tabl diets. 84 

Owing to the profound anorexia, intolerance to 
food and the danger of abnonaal distension of the stoaacb 
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and intestine, it is often necessary to initiate 
treatment at low levels , of protein intak-e. As has 
been me~tfoned, protelns of vegetable origin can be 
.successfully employed in the treat1&ent of ~shiorkor. 
but they must be ,ombined so that their amino acid 
patterns compiement e.aeh other. The tendency for 
diarrhoea t9 di~appear ore quickly with. the us1' of 
these vegetabl·e aixtures than with ilk, has be-en notei~, 81 

and this may be due to differences in carbohydrate 
content. It is believed by so•e workers that the high 

' lactose content of skim.med milk ay aggravate the . 81 tendency to diarrhoea. - anan:as are often elll)loyed 
successfully in treatment as a carbohydrate supplement. 81 

Calorie Intaker 

The calorie intake is or secondary importance in 
the early stages of the treatment, but the diet should. 
contain enough' calori.es to ensure· good protein utilisa­
tion • 30-50 eat. per leg in the first day may be 
adequate. raised to 100 cal. per kg by the fifth or 
sixth day of treatment. A high calorie intake however 
is of particular i•Vortanee in cases of arasaic 
kwashiorkor. or where the child is very uch under weight 
after the loss of. oedema. 

Fat in treatment1 

Initially the ability to absorb fat and fat­
soluble f':actor-s is impaired, but this recovers rapidly 
when adequate prote_in is suppli~d.. While adding fat to 
the diet .may increase faecal fat, it also increases fat 
absorption so that useful additional calories are 
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provide-d whic~ spare protein and speed r~covery. Fat 
is not only a .valuable source of calories, but also 
provides ~ssential fatty acid . which may be of beneti t 
to the child. This is particularly important,. ·sine the 
characteristic diets leading 
almost wholly devoid of fat. 
to restrict fat f or onl y the 
ment .. 

Vi.taminst 

to kwashioTkor are often 
It is perhaps advisab le 

first 2 or 3 days of trea~-

Vi tam.in A & B complex vitamins are particularly 
likely to be deficient. The deficiency o f . vitamin A 
is probably due to the poor fat absorption. Initiation 
of cure has been 41hown by Broek et al to be possible 
with vitamin free casein and with a mixture of synthetic 
amino acids, It has actually been suggeste.d that B . . complex in treatment may be harmful., because in a trial 
series those receiving B complex revealed a higher 
mortal! ty than those tre-a ted identically 1 but without 
B 3upplemen t. It was thought that the higher mortality · 81 was due to fatty infiltration of the liver. The place 
of vitamin B12 in the atltiology and treatment o.f 
kwashiorkor is very questionable·. 81 

Mineral lfeede: 

Iron is beneficial in ·treatment in doses of . 300-
600 mg of ferrous sul.phate per day,. particularly where 
eomplicating factors such as malaria and bo-0kwora are 
present., In these areas a lllicrocytic, hypochromic 
anaemia is often found, as- compared with the more usual 
normocytic. or macrocytic an~emia associat.ed with ... ~.. . ~ 



kwashiorkor. Lc,w serum levels for copper are common, 
so administration w~ll prove h lpful. 

: . Detailed treatment procedures plus correction of 
electrolyt disturbances are outside the scope of this 
discussio~. T-he necessity for otassium repletion has 
b-een stressed. It is possible th.at soDle of the psychic 
changes~ anorexia, vomiting, .ab-dom.fnal distension and 
weakness may be partly explained by po tassiWR deficiency. 

Chemotherapy and ntibiotics: 

Every symptom or sign of infection obs-erved in a 
child with kwashiorkor should be energetically treated 
with antibiotics or chemotherapy. Infections may be 
more serious in kwashiorkor than they appear at first 
sight. Routine administration of penicillin or sul­
phonamides for 10 days after hospitalisation are given 
by many workers.- (Hansen et al. Behar -et al . .,) 

Brone-ho-pneumonia is particularly likely to 
develop in kwashiorkor patients, and was present in 70% 
of autopsies in Guatemala. 81 The diarrhoea often 
settles spontaneously· and specific treatm-ent is not as 
a rule require.d. Al though intestinal belminths are 
frequently present,- and there is evidence to suggest 
that they may interfere with protein absorption, no 
specific treat111~nt should be undertakeniiul tially. 
Very often masses of helminths are evacuated coincident­
ly with dietary trea,tmen t. 

}!o~i tal ear:e is of great benefit, particularly if these 
children can be kept in se.JU-private wards, where the 
nursing staff are sympathetic and understanding. By their 
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visible re 'inde:r of a grave and. largely hidden problem. so,B 
The children suffering from sub-clinical protein defici­
ency tend to · be apath\'~tic • . show · muscular weakness and 
·wasting., and a tu.re slowly . · They are prone. to minor 
infections and o-ften die as a result · of an infectious 
illness, . that is usually not fatal to wethl""'naurished 
children. The physical examination however, even in 
cas . s wher$ very inad quate diets apply t ay not reveal 
any signs of nutritional deficiency other than retarda­
tion of gro t.h. and maturation. 81 

As breast feeding comes to an end and weaning 
follows, it is col.!tlllon to base the child's diet on starchy 
gruels, thin broths, bread, rice, noodles, a few 
vegetables., tea or coffee,, and in this eountry on the 
watery soup produced when mealies are crush d and boiled 
in water (Ne be) ,.. Beans are seldom given to children. 
The parents keep the beans for th .. mse-lves and give the 
water in Which they were boiled to the ,children~ 

The problem of protein malnutrition is invariably 
set against a growth of population . When population 
pressure develops, hunger demands a full stomaeb, and 
agriculture is diverted towards foods such as cereals 
and tubers which have a high yield of calories per acr~~ 

Low protein foods, e.g .. cereal grains. yield 
about 2-,,8 g of protein per 100 calories. i .. e. they are 
marginal fr huQJ.an protein requirements. Most roots 
and tubers fall be,low 2g/lOO calories,. e . g .. cassava 
flour ( anio:c, arrowroot) yields under 20g of protein 
per 2000 calori,es and its aminogram is unbalanced. 85 

An adquate calorie intake can, to certain extent, 
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economise protein, but there is a limit to this pro-ca&a, 
especially if the amin() acid patter of the pro tein is . . . 8-5 not ~erfectly balanced._ Aminograra i balancee is 
characteristic of all vegetabl pr.oteins .. This aspect 
has been m,entiioned in regard to maize- and also that a 
supplement of a small amount or protein i,lith a well-- -
balaneed aminogram (e.g. milk) will extend the value of 
cereal diets,. Failing sueh compensation_, pro tein mal­
nutri ti-0:n will resul tt whict1 in the post-weaning child 

ay proceed to kwashiorkor .. 85 s t he child grow"S,- . its 
chances or ·making up a protein defici ncy increaae. 
It is reasonable to assume however, that full vitality 
and normal development will be permanently retarded 
through minor degrees of continuing protein malnutri ti8R. 

As a result O·f the pQor sani ta~y conditions 
prevailing in ost slum areas ., prejudie-es against milk 
are common9' because, of its apparent association w1 th 
diarrhoeal diseases. Many witchdoctors in our ,experi•nce 
will advise an African other to discontinue breast 
feeding, or milk supplements, because they are •poison-
ing the baby". This is invariably a misinterpretation 
of the fact th~t a basically alnourished child has 
-developed an infection, either systemic or enteric. but 
i.t carries with it a highly o-minou.s outlook: for the 
unfortunate child. It has been a colllllOn and tragic; 
experience to have to treat a lactating other for breast 
abscesse-s .following milk e gorget11ent, and her baby for 
p1•otein malnutri ti~n. 



256 

Protein SUFFlles for human consumption: 

Products of animal origin are the major source 
of protein of high biological value in more technically 
developed countries. Attempts to develop an animal 
industry are therefore of the greatest importance as 
ruminants can thrive on foods and by-products which are 
not ordinarily suitable for human consWllption. 81 The 
introduction of new grasses and better management of 
pastures, the use of silage and artificial fe,eding, 
mineral supplements and control of parasites. are of 
basic. importance.. All other sources of animal proteins 
e.g. poultry and eggs , can contribute immeasurably. 

The amino acid proportions of most fishes are 
very similar to those of casein, and they are excellent 
sources of lysine,, methionine and tryptophan, amino 
acids usually deficient in cereal proteins. The 
biological value of the protein in fish meals and 
deodorised fish flours however, may vary and ca.r•eful 
investigation is necessary before they are used as 
supplements. Fish provides a good souree of vitamin 
B12, and is u.sua11y much cheaper than eat. 

Les.,uaes: 
. £ 

Soyabean,. peanut meal and t in this country,_ 
cowp.ea flour, as protein sources, all contribute 
considerably to lessening p-rotein malnutrition . The 
acceptance ·of these products in populations not 
accustomed to them, is not necessarily easy, and thia 
applies equally to fish products as far as the Zulus 
are concerned. Education has much to contribute however , 
and fried fish is now a popular source of protein at the 
canteen at SARMCOL. 
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45 .parts groundnuts'" .20 parts maize . flour (both used 
whole), . 12. parts can.e sugar, 8 parts . edibl,e . oil and 
15. parts dried . skimm,1d- milk and ottonseed oil. These 
we1!e. cook'.·ed.. toge.th er to produce · a bi sc..ui t which was 
cheap . and easily u ed., . It. could be .grated to make 
either .. a thick or thin porridge, _or a millry drink,, 
and was las.s likely to b& u.s.e,.Lby. the parents than ·. . 86 plain skim.m.ed milk,.. .. 
pap . aad fro . bananas 
. ~washiorkor by adding 

. - -

ean also .noted that the starchy 
could be .. render-ed curative in 
soy bean flour • -· . - - ~ ... - . -

. . The Bushme.n of Okavango. in South . est Africa 
prepare a ~:v gotable .milk" .. for t he -weaning. of infants 
which appears to prevent kwashiorkor. (Brock) 51 

,!mprovements .on Vegetable Proteins. 
J - • ~ - } ·~ 

The approach - to th -problem .. of . pr tein mal• 
nutrition w icb . appears to have _ t e t>T-eatest practic­
ability an.d ~n wbieh work -is -most . ativaneedt is the 
i roveme t of the protein . co tent .. f . diets by 
combining protein source.s .of Y:egetsble origin to . 
im:orove the · total . a!!lino acid pattern of tne diet. -

J 

Several eo :blna tions have been m~ntioned.. . A aixture 
of 60% buckwheat, 2o% csoya and 16% rice proved to be 
better than casein when tested on · rats. 81 Millet has 
also been shown to correct- the .niacin deficiency in 
the rat, induced by a 9% . easein .and 40% maiz.e diet .. 
If 1% lysine was added to a . diet of 40% .maize and 40% 
mill t, growth improved considerably. re$ponse was 
fQund when it was . added to a diet .of 8o% corn and 10% 
mill-et unless niacin and/or tryptopb n ere al.so added. 
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Millet• t herefol;'e, improved the tryptophan but not the 
1 . .d f. . f . 81 ys1ne e 1c1ency o ma1ze. 

V •• • 

. · . Maize is deficient in niacin, . vitamin B12, folic 
acid, vitamin C, calcium and sodiumy The protein is 
defici.ent in lysin-e and t!'"yptophan, and leucine is 
present in excess. _ The . total. protein content is only 
9%. Therefore lar.ge amounts are necessary to cover 

1.niaal daily requirements,. e.g. a . 25 lb .. child would 
need f , lb. of dry maize . per day, i.e. 60-70 . oz. of 
p')rri<lge per. day . for .growt h .and aintenanee_. 84 If 
lysine and tryptophan are . added to . give a mean increase 
of 176 . g. per g of . nitrogen .of . lysine, . and 47 mg per g 
of tryp tophan.., rd tro gen. retention . is . itlproved over that 
of unsupplemen ted raaize. 1:he. practical usefulness of 
this supplementation i.s - lim.i ted, if total protein 
intak &'lnot be increased_.. 84 

If protein is derived- .almost entirely from ,mai&e, 
! 10g .of nitrogen or . lg of -.rotein per kg per day would 
be required in adults. . These high intakes will yield 
adequate calories hut . would be intolerable to Western 

45 · peo-ple because of .bulk .. .. At intake levels of+ 5g -of nitrogen or .'5g .protein per kg per day, with 
calories made up by sugar, . there is a negative nitrogen 
balance. 45 If half the - amount of . :aaize . is replaced by 
milk in an equicalorie substitution, here.is a 
significant . increase in nitrogen retention., Part of 
the retention ie due to better absorption, and part to 
better utilization. 4·5 

The Co ittee on amino-acids of the National 
Research Council of A erica, on the basis of animal 
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workba.:, suggested that if the biological value of a 
protein is 60 or mor~, no amino acid supplementation 
is necessary. provided there is a sufficient1y high 
intake of protein. Simply feeding more of a protein 
with a biological. value of less than 60-,, will not 
improve its nutritive value unless it is supplemen~ed 
by the necessary amino acids. 40 

The biological value of maize/pea mixture and 
its individual components (as determined by Dr. A.E. 
Bender through the courtesy of NICEF') are: 

.1.ifaize 34, Pea flour 42 .. 
2/3 maize and 1/3 ea flour= 69,. 

The demonstrated satisfactory nutritive value for 
children of the maize/pea flour mixtlire at higher 
protein intakes: is thus in kee ing with tbe predictions 
of the cemmi ttee. 40 

Local atteD'U;)ts at offering a supplement to needy 
children have concentrated on the provision of skiDlllled 
!!!ilk powder., This is available in Howick West through 
the Local Heal th Com.mission, and a voluntary Welfare 
Orga.11isation in Howic:k has ade an atte pt to provide 
t pint of reconstituted skim·ed ilk daily to a group 
of needy African children at a nearby school. This 
has been in the nature of a pilot .,cheu1e and .furthe-r 
extensions of this work. are envi£aged. One possibility 
is the provision of ro-Nutro (Hind Bros. & Co •. Ltd. 
Durban) as an additive to poor di ts. The object of 
the ma\cer!l of Pro-N'utro88 was to produce a food 
mix tu.re with a Biological value of at least 70, its. 
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Table 36. 

aize Pro-Nutro F .. A.O. 
eference . 
Protein 

Amino acids sL1oog Protein 
Lysine 2.-8 I 4 •. 2 ' ' 4.2 
Tryptophan o •. 6 1.sa 1~4 
Isoleucine 4.1 4.1 4.2 
Leucine 13."/ 8.2 4.,..s 
!Methionine 2.4 1.8 2.2 
Phenylalanine 5.5 4.5 2.8 
Threonine 4 •. 3 a.a 2.8 
Valine 5.4 5.0 4.2 

Except for the higher leueine and slight1y low•r 
m~tbionine values ( the cystine figure is 1. 78g per 
100g protein) the values are in close agreement with 
that proposed by F.A.O. 

The finished food is of bland navour and 
requires no further .cooking. B.y mois.tening wi. th water., 
it takes the .appearance of "4'. porridge • a fora of rood 
very acceptable to Africans. It can be added to other 
foods or used alone, and has good keeping qualities. 
The makers suggest that froa 2-2t oz daily, in 
addition to existing food intakes. should be $Ufficient 
to prevent alnutrition (multiple deficiencies exclud­
ing vitamin C) in the pre-school child • 

. A modification of the basic formula exists in 
which whole peanuts have been substituted for the de­
fatt-ed peanut meal ,, the sugar has in part been repla~d 



-

-

' 
-

-

-

I 

;-

-, .. 
I 

/ ' 

263,. 

by whey powder and small quantities of stabilized 
wheat germ added., Properly processed S.A. fish .flour 
replaces the imported product. The biological value 
and digestibility figures (Central _Institute for 
Nutrition and Foc;>d Research, I ollG'nd) are 70 and 93 
respectively. The clinical data in comparison with 
that of the original formula are as follows: 

Table 37 

Protein (Nx 6.25) 
Fat 

Fibre 

Calcium 
Phosphorus 
Iron 
Lysine 
Vitamin A 
Thiamine 
Riboflavin 

Niacin 
Calories· 

.. {odifie4 
formula 

21.8g/100g 
12.9g/100g 

1 .. • 
o.472 " 
0.,620 ti 

0.017 ·n 

1.33 . " 
1800 i.u_./lOOg 

1.5mg/100g 

1 .. 4 " 
1 .. os • 
427 e/lOOg 

Original 
formula 

21 ... 5g/100g 
, 5_.Sg/lOOg 

--
2.,1 " 

0_.67 .. 
0_.56 * 
o _.012 1t 

1 .. ss " 
1880 il. u,/100g 

1,68mg/100g 
1.25 " 
8_.0 • 

365 c/lOOg 

2 oz. of this food supplies per day in comparison · 
with the original form:u-1..a: 
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43 · This food has been shown to . cure kwashiorkor · 
in Durban. In addition,, the ease of preparation whe_r~ 
a porridge is made merely by adding water, thus. saving . 
fuel, the .fact that the food is palatable and aecept­
able to children suffering from kwashiorkor and others. 
and the .fact that the stool are semi.:.solid,, brown and 
less numerous than in children fed on ski ed. milk 

ewd r,,. makes it very suitable for use in we1fare 
sche . s generally. 

It would ~em to confo very we11 to Scrimshaw• s 
suggested require ents for an aeceptable ·suppl~meot. 56 · · 
whi ch are: 

(i) 
(ii) 

(iii) 

(iv) 
(v) 

(vi) 

materials should be locally available; they should be cheap; 
the pro duet should be easy to transport and store; 
it sh-ould be saf· ·; 
it mu.st be acceptable; -
it must prove effective. 

The dis c ussion on protein supplements is furthered in. 
t he s ction on protein resourc: s. 

Antibiotics and effect &n growth_: 

Impressive positive results with antibiotics. on 
t b.e g.r.owtb of children have bee-n reported by workers in 
Guat ala. The growth ffe-ct on ehildren living on 
po r diets which followed the administration of 
ehlo tetr-acycline was gratifying. With penicillin it 
was variaol • I is thought that the antibiotic . 
eliminates bacteria which are competing f or the limited 
products of protei n digestion available_.. Other workers 
feel t hat antibiotics may depress. t he. vitamin requiring 
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bacteria, . and increase vitamin synthesizing micro­
organisms. 

Experimentally,, chlortetracycline as SO times more .·effective· t han penicillin 1n pc-o ot1ng growtb in pigs. 89 These . results are of intere~t, although the 
practical application at this juncture is uncertain. 

.... .. - - .. .. ... -
CONCLUSION: 

'l'he.se comments on kwashiorkor relate to various 
aspects of the pt"oblem and are considered important because the investigation carried out here leads one 
to suspect that protein malnutrition is collUllon in 
ad!llts and children. Experience confirms the tragic 
fact that kwasbiorkor in its full blown form and the stigmata of le ser degree .. of malnutrition are everyday occurr"ences at one's surgery. Workers in Durban have done much to draw attention to this problem in Natif t 9o,.9t The fuller knowl.edge of pro9hylaxis should entirely stamp out this serious and widespread nutritional 
disorder., (Brock) 

91 At King Edwar.d Vlll th Hospi tal 7 Durban 500 
children out of 1,200 die from kwashiorkor. The cost of treat ent for the 1,200 -cases is £62,,000 per year~ 
ost eases. are from outlying areas, and very few Indian cases eccur. Relatively few admissions are ade froa the Native townships s.urrounding Durban~ where feeding schemes are in operation~ 
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. Poverty is the main underlying cause in these cases, as the mother is often unable to buy milk . supplement,&. Maternal deprivation plays its part. 
· ~4.any ,infants are illegitimate, and are cared for by grandmothers or other relations.- whilst the mother works.. ~ ilk centres where poverty-stricken Africans can be referred, are urgently necessary .. 15 gm of good quality protein per day will prevent kwashiorkor, and 
if eac child could get 1 pint of .. ilk a day this would yield approximately 18 gm protein. 2 ozs. of skimmed 
milk powder properly reconstit ted wo uld rovide 
approximately the sa e figure, _and in our experience 
in Howick this costs ! 2 cents. 

Atte .pts to get agri-cul tural surplus.es to the needy are being made by a national, non...profit making company - the Nutrition Corporation of South Africa. 92 
This will be known as "KUPUGANI" (Zulu meaning "Uplift yourself"),, and intensive efforts will be made to com.bat malnutrition. Dr. Sen. Director-General of the Food and Agricultt1ral Organisation of the United Nations said: "No force in history has oved s · any mountains, and so many men, as enlightened self-interest, and no self-interest is so easily demonstrable as the need to eat properly. • 92 Pilot schemes under the auspices o,f Kupugani have worked well, and . milk: has been sold in Native reserves for 3d •. a pint. 

. At present a co ittee is being for ed in 
Piete ari t:zburg which will work in ·C ose asso-ciation with welfare bodies in neighbouring areas. The main problem will be to distribute the surpluses where they 



are needed, . and to supervise the use of these 
supple ents. Pro-Nutre will play its part in thie 
programrn , and it is along these lines t __ at a part 
of our efforts are being directed. 

In closing this discussion on Kwashiorkor. and 
sui tabl·e protein supple ents. it igbt be said .that 
the cen-di tion is the penalty of adopting a starchy 
diet on the abandonment of the nomadic way of life._ 
Cirrhosis and primary liver caroinoma seem to be. the 
penalty of under-nutrition in later years. or athero­
sclerosis in those fed on milk.. The cult of moderation 
in eating (and other pleasures) UlaY have aterial 
advanta es in heal th and 1ongevi ty which outweigh its 
enal ty of s ugness. 26 

........ _ ... _ ....... ,... ..... ,.. 

PROTEINS·: 

Some indication of the part played by protein 
malnutr-i tion has been covered. Other facts coneernlng 
proteins and p ·o tein rich foods which appear to be of 
interest in a study of this sort are append d . 

he German chemist, Emil Fischer, and co-worket's 
showed that proteins are made up of many different 
amino ... acids known often as the nbuildi g stones" of 
the proteins. ny theit' combination io different ways , 
proteins. e~ibi t variety and <:omplexi ty and diffe-r in 
nutritional val u • 
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Following this to its conclusion in humans , an infant 
of a protein malnourished mother at the time of "mixed 
feeding"' who - continues to receive breast milk, is being 
given a - life-saving measure. ·· The nutri tio11 of the mother 
in underdeveloped communities should receive every 
consideration. 

In the underprivileged. the diets are invariably un­
balanced exhibiting carbohydrate excess and deficiency of 
protein. Under t hese conditions, liver damage occurs, and 
this -has rece.ived mention. These l~vers may exl't>i t al'i 
excess .of fat . If fat is increased in the diet, grQwth and 
prote,in efficiency improve, but liver fat remains high. If 
t ,.e ratio of. protein to calories is doubled,increasing lhe 
fat causes an increase in growth and in protein efficiency 
showing that a high pro ortio~ of fat has a significant 
sparing effect on protein. Where protein intake is adequate, 
the sparing effect of fat is unnecessary, and at this level 
liver fat becomes normal. 56 Fat and c.arbobydrate cannot 
be used however for repair of tissue. Where calorie 
intake is low,, protein from the tissues will be consumed 
as a so~rce of energy. To supplement. a protein deficient 
diet therefore with fat and carbohydra.t,e will have only 
limited value. 93 

Prote·in foods differ not only in their amino acid 
composition but also in the variety and quantity .of 
other nutrients, including vitamins and minerals. 51 

At least in the underprivileged. deficiency of protein 
means deficiency not only of amino acids but of other 
nutrients aod especially of vi tam.ins. 51 

In nature there is a close association. between 
vitamin B complex and protein• and the inter-relation-



271. 

ships which exist between the etabolism of amino 
acids and vitamins. particularly of the B group e.g . 
try tophan and niacin. 51 The importance of trace 
elements in rel a t:i.o n to vitamin and amino acid metal>ol­
ism :is e rid ent in the place of -eobal t in Bl2 (cyano-
co alam:i.n) and molybdenum in the xan thine oxidase 
fac tor. 51 The place of trace ele ents in fertilisers 
and their effect on t h e maize protein has been 

47 mentioned. · 

It is reasona le to accept that as protein 
malnutrition is .a widespread cause o f ill heal th,,, 
al ost ev3ry syetem of t he body is a.ffeeted, and that 
the diseases caused are seldom seen in temperate. 
climate,s. (p.224 ,, part 2.) It would appear that t h• 
sci ntific pro lems posed by recent concepts of the 
aetiology and pathogenesis of kwashiorkor need t o be 
ext ended to cover the · who1..e range of the mechanism and 
ffects of chronic protein malnutrition. (Brock) 26 

P-rot1.!.in Reguirement·s: 

Low protein and high protein fo-0dstuffs are 
recogni sed depending up-0n the number of grammes of 
pro·t.ein yielded per 100 calories. 

Cereal . grains yielding about 2-3g of protein 
per 100 calories are low protein foods which are marginal 
f or human pro-tein requirements .. Roots and tubers fall 
below 2g er 100 calories e.g. cassava. which yields 
under 20g of protein per 2000 calories. 26(p.254,part 2) 

Among the high protein foodstuffs are animal 
.· 

products ranging from whole milk ( 5.-5g per 100 calor ies) 
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to dried fish (+ 15g) .• Nuts and leg mes fall within 
the sanie rang · as animal r--otein foodstuffs,- therefore 
the hi gh prote:in fo dstuffs can be divided into those-
ryf animal and thOS8 of veget ble ori in. 26 Protein& 
howe er, ~re not considered only in qt.anti tative terms 
and he qualitativ aspect is of more importance than 
the quantitative.. The qua:li ty of a prot in i .s dependent 
upon its anlinogram r pattern of am. o acids. 26 

"Proteill fOOdStUffSU Will depend llpOn! 

(1 Thee qu.antity f pr otein e.g. i .. relt'.ti n to 
calorie yields; 

(2} The quality of protein (a.~inogram.) 
(S} The content of other nu trients of all types • . 

l41specially important will l>e t ne con tent of 
vi tam.ins a,nd certain minerals• particularly 
trace mineral ele ents.26 

Protein rich foodst ffs of vegetable and animal 
origin can be evolved and contain t. e same amount of 
n · trogen in rel a tion to calories, and similar if not 
identical aminograms. The foodstuff of ani al origin 
would contain vitamin B12 in good quantity however. 
whilst the vegetable protein food would be largely 

2" lacking in this vitan:.in. u 

Require~ents in ge eral are suggested by the 
following figures.. The League of ation-s in 1935 
sugg s-ted lg per kg body weight per day. Gyorgy56 

s Q'gestcd 2g/kg per day of human or cow's milk in first 
6 mo th O of 1 ife..,. Up to 4 years o~ age the same . level 
would be reasonable, but thereafter a le.vel of 1.Sg/kg 
,ould robably uffice. 

When requirements are ass ssed, hree methods 
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of appraisal are advisab le, 11:amely physical ,, bio­
ch emical and dietary. 94 A y .pro am e of nutritional 
i prove ent should be careful y chosen for adaptation 
to t he g ographic , economic and cul tura1 pattern of 
t he ~opulation concerned.94 

25g of protein a day will produce ni trogen 
balance -in adults if calorie needs ar adequately 
covered ... 56 He selected the figure of 30g of animal 
protein a day for discussion in t he final analysis 
and summary. In children., a value of 1.5g of milk 
protein per kg a day has heen mentioned as acceptable·. 
Dean ha good results on 4 ... 5~ of ven,etable protein 
(a mixture of wheat a~d soya) per day in children . 
Gopalan bad gC,.od results in adults as far as nitrogen 
retention is concerned, on vegetable diets consisting 
of 75~ cereals and 25% pulses. 56 Hansen• s 84 work on 
maize supplements has.been mention d(p~249) and he had 
god results with 2/3 maize and 1/8 pea flour at 
intakes over 2.,. ,5g per kg per day . Mixtures of maize 
60,. , pea flour 30% and fish flQur lo% gave better 
res ,its than the . ize/pea flour mixture t at all 
in takes, a s did a mi.xture of maize 60% , pea flour 80% 

' and milk powder 18 parts. The mixture of cereals., 
legumes and pulses is desirab le,. .as cereals are poor 
in ysine and rich in methionine . Legumes and pulses 
are .rich in lysine and poor in methionine. Enrichment 
of cassava flour by maize has improved ni trogen retention Q5 
in t he elgian Cong .v 

In underdeveloped countries arid on diets low in 
protein, children grow poorly during pre-school years, 
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etter du1"ing i:he1 r early ochool years , and at a rate 
similar to · that of u 11-nourished children duri'ng 
their later school ;y·ears. Scrimshat·1) 

56 
'l\ is indicates 

tnat on a poor dietary where vrot~i1 is ri1ostly derived 
from. corn, it is adequate in lder children but not ' 
e11ough at 6-8 years. In fact, older children did not 
grow better when gi en a lunch containing additional 
ani.mal protein, or a comparable nu.xture· of soya and 
other veg .... table pr-oteins. ~-rotein int3ke is increased 
in a ole ... ce .. 1ce,. an in all im.ple cc uni ties young 
peo9le ge.t access to more food in that period. 
\l'hether more protein is truly requi ed at . adolescence 
for growth., is t tiprov d,. ' ut seems likely. 56 

In urlderdevelop d areas, it has been shown that 
on intakes as low as 25g al ost a11 of it derived from 
vegetable sources, adults in Nyasala11d could aintain 
reasonably good heal th even in . he presence of paras! te.s . 
Adults in Central A erica carry on a bard day•s work 
on ve y deficient diets. It is questionable however 
if they are in optimum heal th. The .:.:, .e doubt applie.s 
to many of the , Africans in industry in this country. 
The figure of .5g per kg per. day of ideal protein is 
probably adequate i n acu ts. At the level of lg per 
kg per day of mixed protein, excellent health -should 
b possi'ble.,56 

In pr,egnancy higher levels are required, and if 
the level of protein intake is between 70-80g · a day, 
it is co-nsidered adequate. In India, ' opalan reported 
on a series of pregnant women receiving between 40 and 
45g protein. pe.r day and a total calorie in take of 
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approxiAately 2000 calories. The incidence of 
i aturi~y was a times that of a control group on 
normal diets. 56 

Lactation is a more stressful time than preg~ 
nancy and it is very 1mportant to assure an adequate 
dietary. Increased protein require~e t ay be calcul­
at d roughly, by saying 2g of protein are needed to 
produce lg of protein in breast milk.. In a pilot 
scheme in the Bel gian Congo, dried skimmed milk was 
distributed as fo lows: 

40g dried ski ed milk powder (s:· . P. )(25.0cc) 
to nursing mothers until the baby was 1 year 
old. 
2og · or S. M. P. to child between 1 & 2 years of . 
age~ Scrimshaw recomm.ended this figure for 
pre-school children in Central A erica.56 
40g of s •. ~.P. to child over 2 years of age. 

These amounts were selected because thsy could be 
eonsumed at one tin1e under supervision, .and not beeause 
they were considered adequate • . 

In lactating mothers receiving the supplement, 
satisfactory growth of the child occurred to 6 or 7 
months. If ore s . £. P. had been given , it is likely 
that satisfactory growth of the baby would have been 
aintained for a lon0 er period. 

If a child of 12 months o age was given the 
milk directly, the growth curv i roved. It could 
therefore be given at say, 8 onths, if good sanitary 
conditions pertain at home. Undernourished mothers 
getting s ... M. P,., showed ~ign. ficc· t increase of breast 
milk1 its 'protein content too increased froa lg to 
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1.2g per cent.. The increase in the output of the· 
breast milk was felt to be very important. Where 
s.M.P. is given, ... lactose produces more calories than 
the protein. Any improve ent noted iaay therefore be 
partly due to the extra calories. 

Gopalan, working in underdev-elop.ed areas noted 
that where protein in the diet was defective, there 
were concurrent deficiencies, particularly of the 
vitamin B complex,. which had an aggravating effect on 
the clinical condition. The envirolllJlental conditions 
were invariably poor, leading to infeetions and 
infestations, and the clinical condition of the children 
exhibited classical stigmata of protein malnutrition -
hair changes, stunted growth,. skin gy.spigmentation,. and 
hepato egaly. The hae oglobin averaged 6-9g per lOOm.1 
and the serum protein level was usually below 6g per 
100 ml. 56 

Nitrogen retentio-n depends inter alia upon: 
(a) itrogen intake; (b) the biological value of the 
protein used as the source of nitrogen;.. (c) the degree 
of d pletion of the subject. 95 The authors feel that 
on a given nitrogen intake• the degree of nitrogen 
depl lion is more important than the biological value 
of the . protein. In kwashiorkor patients, retentions 
of 700-800 mgm. per kg per day were found on intakes or 
1,000 g per kg per day. In normal erican children, 
mean rete.ntions of les-s than 100 mg111 per .kg per day 
have been recorded on similar intakes. 95 

Where protein sttpplements are needed, it is of 
interest to note that if for example 4g of protein are 
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adu d to a a;.ly i -· tak 

daily c e1 long periods. 
of 40 0 1 t i at 4-g ay be stored 

if a li i ted amount of protein 
is ava:1 bla for distribution~ as many .people as 
possible should be supplied. Prop ·4y actic increase of 
the protei l"t intake above 14-15% of total calories 
has no value. 

In therapeutic diets however, and especial.ly in 
children, 20% and more of the calorie ean be supplied 
by protein .. 95 

W ~re p!'Otein require, nts are not being met. 
the serum proteins xhibit characteristic changes, as 
has b -n menti 1'.!ed,. al.'l Go.:> lan's work upports this. 

Ser Protei Patterns: 

The drop i n r.e:rum a'lbmaen ,. i th a ri. se in serum 
globulin, and a reversal therefore f the normal 
a1.b en/globuli · aU.o has been retG.rrecl t , and 
mention-ad again in the section on k··-a ... hiQrkor. 

'i'he se1'1.u1 protein pattern of m.:any .Africans 
differs fr·om that f eal t y Europ ans,. 1 . e . a lower 
eru albu~en ·it' a 1ig. er seru glo • lin is seen.96 , 97 

Possible c· plauatio s are: 

(l) Dietary protein inadequacy. 
(2) Chronic liver disease, revalent throughout the 

African ·continent and associated probably with 
protei,.1 malnutrition.. Protein malnutrition and 
chronic liver di sease may individually or together 
contribute to the low serU:ftl albumen. 

(3) Se~eral tropical di ea e raise the serum globulin. 
(4) '!'he di'fference may be genetic .. 96 
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In a .study of Cape To~m Africans , the mean 
values fc.1· toatal protein for albumen and for total 
globµlin are all slightly higher than in a study of 
Africans from Kamp~a. ·The albumen/globulin ratios 
are t e same for the two groups., it follows that the 
higher mean total protein in the Cape series is due 

to the higher level of both albumen and to tal globulin 
of approximately the sam order. The mean gamma 
globulin values were considBrably higher in the Kaapala 
gi""oup, which eo• d reasonably . be attributed to the 

precence of tropical diseases. 96 

Ana mia ancl tropical diseas .... were not seen in 
the Cape Town series wh~rea.s the effects of tropical 

parasitism are noticeable in the sera of Bushmen fro• 
South West Africa, Bantu of South West Africa and 

Rhodesian Natives. Differences were noted in total 
protein, albumen, total globulin and the albumen/ 
globulin r-atio. 96 

The, serum protein fractions in non-tropical 
Bantu subjec:;ts are inter &diate between, and £,ignificant­
ly ifferen t from Europeans on the one hand and tropical 
Africans on the other hand. The diffet"ences :.cannot be 

attributed solely to tropical. diseases. The question 
of prolonged protein malnutrition and latent liver 
isea e is consider d i mportant .. 96 

The Cape Coloureds• infer-mediate in the socio­
econosic scale, possessed a serum protein pattern 
intermediate between that of the Bantu and Europeans,, 

9''{ particularly with respect to globulin values. In all 
groups the serum albumen decreased in magnitude and the 
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The . problem of marginal serum albumens can 
aptly be compared with that of the relation of 
haemoglobin levels to iron deficiency,. It is logical 
to conclude (in the absence of evidence of disturbed 
iron metabolism or of abnormal haemoglobin losses) 
that if iron· therapy improves the haemoglobin levels 
the person was prob~bly suffering from an iron 
deficiency anaemia. The same argument can be applied 
to marginal serum albumen levels which improve on an 
adequate protein diet. 98 

After mentioning the results of workers in 
Cape Town,, Scrimshaw1· s findings are of considerable 
surprise. He found in underd~veloped areas living 
almost entirely on vegetable pro tein diets, that 
serum. protein values were normal or even high • . In 
Panama., whole villages had average figures of 8-9g p.er 
100 Jill. Bo th albumen and globulin levels were normal 
and a cJ.rop in 
depletion. 56 

serum values as seen ~nly in severe 
Variations in technique may account for 

some differene.-e in figures from. different laboratories • 
. 1arginal hypo.albuminaemia is thus difficult . to d-efine; 
In Cape Town it would he between 2.25 and 3. 75g per 
100 111. 98 

Urinary Nitrogen Partition: 

It is known that the 24-hour excretion of urinary 

urea is positively correlated with the dietary intake 
and that a simi19.r but less close correlation exists 
between serum urea and dietary protein. Conversely, 
urinary creatinine shows little 'if any correlation with 
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dietary protein• . but appears to reflect lean body 

mass.. Less is known about the other nitrogenous 
con.st! tue·nts of urine. 98 

Excessive amounts of riboflavin may be found 
excreted in th-e urine post operatively, in cases· who 
were in negative nitrogen balance. The aJDe phenomenon 
has been observed in diabetic& who went into . negative 
nitrogen l>al.ance after w.i thdrawal of insulin. As 
ni trog~n balance returned to nor al,. riboflavin 10.se 
in the urine became normal. In normal subjects too• 
riboflavin excretion is increased when they go into 
negative n:; trogen balanee. The theory behind this 
phenoaenon is that most of the ribo·flavin exists in 
combination with protein; the association of excessive 
excretion of riboflavin with negative nitrogen .balance 
implies that labile prot.ein stores which may consist 
lar-ge1y of flavoproteins are the first to be drawn 
upon in protein deficiency. The same factors would 
apply in conditions where protein catabolis.m. is 
increased. 99 

- -- - .... 
Aaino acids and protein depletion in anaemia: 

The essential (F . A. O.) 56 amino acids for rats 
are histidine, lysine., tryptophan, phenylalanine, 
methionine. threonine. leucine. isoleucine and valine. 
Histidine is not required as an essential by man. 
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Table 40 .. . .. 

Suggested inimua Value of safe 
'' • 4;._. 

. intake -. . intak:eg oer da:V .. .. . -
< ". 

L .. tryptophan ~25g per day ~50 
L. phenylalanin& 1.10 tt ff 2~20 
L .lysine 0~80 n ti 1~60 
L.threonine . o;so ff tt 1~00 '• 

L. ethionine 1~10 1t. .. 2~20 
L<!cleucine 1~.10 u " 2~20 ·, 

L,iealeueine 0~70 •• n 1~,o ., 

L.valin.e o .. so ·ft " 1.60 
,. . . -

Safe figures are ,taken to be double the llinuu• 
intake:.. The figures above . apply to man . 56 In huaaa 
volunteers; a lack of amino acids· eau.sed loss ot 
appetite, irritability, nervousness. fatiguce an:d 
voai ting. The,se symptollls ar.e clearly reflected in 

infants suf"feri.ng from kwashiorkor .. Valine and 'fso­
leueine lack caused symptoms particularly promptly ... 
It was observed that nitrogen in.take to allow f .or· the 
synthesis of non-essent~al amino-acid'S was iQtportant. 

Babies appear to require about 10 times as much 
(in t .et"llls of mg/kg of body weight) o f the aminct acids 

as adults doj arid even more in the case of phenylalanine. 

The baby requires nitrogen for gr·owth and also has a 
higher metabo1i~ rate. 56 

. Tryptophan see s to induce growtht leucin• 
ret~ds it at a level of 8% in a low protein diet. 
Isoleucine counters the . effect of leucine .. · Valine also 

counters growth inhibition. Threonine lack seems 'to 

caus fat deposition in the live·r when protei'n intake 
56 is below nor•at. Tryptophan appear•s to be growth 

stimu-l~ting for normal and malignant cells in vitro. 77 



·- 1• c1 

i • · 

• 
1 f• 

• 
r-

ill 

• 

• t 

2 • 

ti •• t 

1 

•us1en 

• ) 

rt 

la1 .,,. ·ta 
-

11·-·-ol•t 

• 

A 

,.,. 
natl 

• at to 
lid, 

j • p t 



284. 

increase in the blood level of all kinds of leucocytes 
occurs.. This phenomenon can only be explained by an.· 

· accelerated maturation of. these cells in ~he haemato­
poietie orga s; followed by their delivery into the 
blood str.eam:~2 

Wher ver a protein is adequa te for growth and 
weight maintenance" either because of its balane.ed 
amino-acid composition or of its high .evels in the 
diet, it is also effective on haematopoiesis. There ... 
fore fa-ctors which change the biological value of a 
protein,. such as cooking and other methods of process­
ing, . as well as digestibility and the time of ingest ion 
(i.e •. simultaneously or al ternat ly with other 
nutrients) may also odify the haematopoie-tic effects 
of the. latter. Among t he vegetable proteins all of 
those which are deficient with respect to one or aore 
of the essential a _ino- acids such as lysine (zein and 
gliadin) or tryptophan {zein) are inadequate for 
hae atopoiesis.62 

Production of blood cells and haemoglobin 
requires a constant supply of proteins. If this is 
inadequate., the needs for ha matopoiesis are met fro• 
tissue proteins at the expense of other functions . 
The anaemia Which normally is seen under these 
conditions is hypochromic and microeytic and is 
accompanied by leucopenia. eosinopenia and an atrophy 
of ly phoid organs . 62 

Protein depletion induces anaemia and leucopenia 
not only because it deprives the haem.atopoietic organs 
of aaino acid constituents of blood cells and haemo-
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globin, but also ·because i t prevents the production 
of -c,ertain .. yf tamins~ either by inhibiting their micro­
biological synthesis in , the digestive tract (folic 
acid, niacin) or .bys ppressing t he supply of their 

b 1 • t t · t h · f . . 62', 78 meta o 1c pre,cursors., suc,1 as t"YP op an . or n1ac1n . 
A hormonal imbalance, particularly i nactivation of 
t he thyroid at'.ld testicles and hyp ractivi ty of t- he 
adrenal cortex, may pl ay a r ole i n the development 
of blood disorders. Testosterone and thyroxine are 
particularly effective in t he production of red cells. 62 

Protein constitutes a major part of the bloo~ 
and blood-forming t i s sues,, and haemoglobin forms a 
major part of t he body proteins. 'fhe constitution of 
haemoglobin and the numerous enzymes and hormones 
concerned with -en t hropoiesis suggests t hat the 
requirements for essential amino-acids may be critical. 
B12 in animal foods has been mentioned and a depletion 
of such foods might cause effects due to the deficiency 
o f the vitamin. 50 ,.73 

Protein deficiency causes changes in the gastro­
intestinal tract, . which might lead to· interference 
with absorption,.. Defectiv,e intestinal secretionnmight 
also lead to modifica tion of th~ intestinal flo~a and 
affect ._ bio-synth~sis of vitami s,, as mentioned above'!8 

In human subjects on a protein depleted diet , a 
loss of metabolically active tissue .and also a .reduction 
in the amount of ha~moglobin occurs~ The normal ratio 
of the one to t he other is preserved however. In the 
production of specific protein depletion in adult aan , 
factors such as sele~tive competition for amino acids 
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by parasites, ,or special tissue growth, excessi:ve 
' ' pro·tein catabolism, metabolic competition wi th!n tho, 

' " 

body, or the effec-ts of antimetaboli tes, may be Qf . 
greater importance than primary dietary deficienea. 
The e,ffect of t he latter is likely to be complicated · 
by the . anorexia due to deficiency of essential aniino 

78 acids. 

A critical factor in children will be whether 
the, pro1ein deficiency causes cessation of growth., 
Anaemia occurs in many cases of kwashiorkor and a · 
correlation between haemoglobin levels of adolescents. 
and their protein intake as been described. The 
development of anae ia during the course of treatment 
for protein malnutrition is of interest and is probably 
due to a relative deficiency of protein for blood . 
for ation due to building up of other body tissues. 
Intramuscular iron has been shown to b~ of value in, 
protein deficiency anaemia. It is possible that this, 
is due to a failure to utilise available iron. 78' 

Protein Resources: 

Half the people in the world do 'not get enough 
cal-0~ies. Many who get enough calories do not get 
enough protein. In the Far East~ Near East~ Central 
and Soutt Africa and C-entral and South America,, there 
is a general shortage of. food_. 17% of the world•s 
population have .1.1.or e than Og of ani:Jlla1 . protein a day -
the level regarded by . any as necessar-y. The prese.nt 

I 

average British diet yields 84g of protein~ of .which 
50g is of animal origi n . 25% o i the oorld' s population : 
have between 15 and 30g, of an.ill.al protein a day. and 
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58% less than .15g. l OO 

The aost . efficient way of making use of th-e 
limited · neimber of acres at our di posa1 may be to 
eat the . foods fro.m the ground,.. Tastes and habit 
however, 1 ead. us to prefer animal foods -- meat-t. milk 
and eggs . ., . and the value of ani al proteins has been 
mentioned.. It is of interest to findt 

0".1 acres of be-ans will produce 20 kg of pro.tein p-er year • 
0"27 acres of p.otatoe,e n " n 

Oj,6,.,.1_.9 acres are required for sheep .. 
1~_0....2 .,5 acres ar~ required for beef ... lOO 

Table 41. 

ft •• 

Relative efficiency of farm animals as converter , 
of calories & protein into hum.an f d 100 00 .• . . 

Calories as% of Protein as% of 
.calories fed .. nrotein fe4 • . . . 

Dairy <:ows 19 23 
' Pigs 18 12 

.Fowls 10 32 
Beef cattle 7 10 
Sheep 8 13 

. 

When the quantity o f protein falls near minim.u• 
levels, the quality of the protein becomes increasing­
ly iaportant'"" 10% of protein in the diet fed t 'o a 
growing child,,,. or experimental animal_. .is a lillli ting 
factor in growth., The nutritional value of protein 
when measured under standard conditions is designated 
the Biological Value • . 

" 
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The proteins of haricot bean, -cottonseed meal and 
soyabean meal appear not to suffer . by heating. If soya­
bean protein is overheated, inactivation of the trypsin 
inhibitor occurs. It is particularly iaportant to 
destr-oy the trypsin inhibitor in . soya beans when 
preparing feeds for children, . as soya preparations tend 
to -cause diarrhoea in inf.ants. Soya beans have a . high 
fat and low carbohydrate content and good proteiff. 
The lysin~ content i s gpod, so mixtures of soyabean, · 
cereal and S. M.P. (10 parts of dried milk solids) make 
good protein feeds: for children. (Dean) 101 C"ystine 
and methioni.ne are lot. in. soyabean but adequate -in 
most cer.eals. Soyabean given alone has not seemed · 
beneficial• yet it has been an acceptable food in China 
for 6000 years. 56 

Any attempt to increase protein resources ehould 
inc1u4e: (Gopalan) 66 

(1) An iacrease in milk supplies. 
(2) " .. " Soya meal 
(S) •ft n • fish meal 
(4) " • It plant proteins generally. 
In the latter category peanut meal, cottonseed flower, 
,sunflower seeds, sesame, coroso palm and coconut protein, 
all have a part to play. . Reference has been made to 
these supplements in . the section on kwa-shiorkor, (p.257) 
and to Hansen's work. 40-

Peanut meal with maize cereal is not a very good 
combination but it makes a good additive to oatmeal and 
to wheat flour. In the latter, experimental results 
were as good as with muscle protein but t he amount 
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required was higher. When used with w i te £lour the 
results were only half as good, as soyabean .wi tb white 
flour. 56 

Cottonseed (once the toxic factor, gossypo1 1 

is removed) is a good additive to soya meal and also to 
corn and sesame. 56 Sunflower is good with maize but 
may contain silica which may be detrimentat . 56 Cocoa­
nut protein is a good additive to yellow aize. · 

The value of food yeast (Torula utilis) has been 
mentioned in the first part of the discussion . (p .200) 
It has a protein content of 45% but lacks sulphur 
containing ami,no acid.s, cystine and methionine. Maize 
has a high methionin content however, and food yeast 
is high in lysine and tryptophan. As little as 5% is 
a useful addi U.ve to maize but an additional 5% of 
brewers yeas.t is better .. 102 Half an ounce a day of 
foodyeast should be quite acceptable and not cause 
gastric upset. This will yield 7 or 8g of protein. 100 

In Nigeria,. peanut flour has been used with 
succees to supplement the basic diet of yams, cassava 
and plantain, all of which are essentially carbohydrate 
foods.,. vi th low protein values. This mixt~e is known 
as "AJl8Jll8.", and is manufactured at Apapa.. It has been 
use-d with -success in French West Africa,- BelgianCongo 
and India in addit.ion to Nigeria. 42 The peanut fl'our 
provides the bulk of the protein. milk powder and dried 
yeast are added but vitamin C is not included in 
adequate amounts. 

Pro-Nutro (Hinds, Durban) has already been 
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discussed under kwashiorkor .• · (p,._260) ... 

Scrimshaw and Bressani4 ' working for the Institute 
of Nutrition of Central America and Panallla (I CAP) 
evolved the following vegetable mixture ·known· as' INCAP 
No.8: dried maize masa -50%,, sesame flour 35%-, cotton~ 
se-ed flour 9%~ Torula .yeast 3% and. kikuyu gasss ·leat 
meal -8%. This has 25 .• i% protein:, 13 .. 7% fat· and 508 · 
calories per lOOg,. 'l'h.e · mai~• provides · cereal and calciua, 
sesu.e flour contains 33% fat~ eottonseed provides high 

' -protein,_ the yeast provides B comp1ex vi tam.ins and the ' . 
carotene.rich 1,eaf meal is .the source of vitamin A 
aetivi ty_._ In a series of 5--day balance tria1-s.~ this 
preparation gave a nitrogen retention equivalent to 
milk_. The results in kwashiorkor were also good except 
for a slightly slower regeneration . of serWI albumen, 

ich applied equally to Pro-Nutro .. 

Diffi·cul ties in the supply of, and price of• 
sesame seed led to the evolvement of id.xture 9B which 
contained 29% ground m.ai"Ze ._ 29% ground sorghum... 38% 
cott,onse.ed fl-our, 3% food yeast" 1% ealciua .carbonate 
and 4•500 i.u. vitamin A per lOOg~ 

T bl 42 a e • Th . 1 • essent1.a am i no i _ac · d conmo-s i t i on of INC,AP9B 
Amino Acid ,dtOO.e: - fa F.A.0,. Pattern 
•Arginine 2;4 . Histidine 1~00 
Isoleucine · 1;12 ' 94 
Leucine 2;08 15,i 
Lysine 1~53 129 
Phenylal.anine 1~52 192 
Threonine ' ~87 110 
Tryptophan ~24 61 
Valine- l,.14 9-6 

I ,r , ~ 
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Results of treatment of kwashiorkor com.pare 
favourably with those of mixture 8,. arid . t he nitrogen 
retention ·when the protein intake was 2.Sg/kg showed 
no significant differen fro that when the protein 
supplied was m.ilk. Acceptability is good and the product 
is commercia11y available in -South America as ttincaparina". 
Three glasses per day give the same protein quantity and 

44 quality as an equivalent anwunt of milk . 

Amino acid supple entation 

In place of producing mixtures of proteins~ it 
is possibl,e . to add to the protein any deficiency in 
amino acids. Bread for instance,. has a biological value 
of 50 beeause it has not enough of the essential aailiO 
acid lysine for tissue synthesis. If lysine is added to 
b:fead., the biological value rises to 60,. where threonine 
becom.es liad ting.. If three-nine is added, the biological 
value rises to 75 when methionine b.ecoae.s lilli ting. Add 
t his and the biological value becomes 85. The ·most 
important additions would he lysine and me thioni.ne., the 
usual . amino acids which are· limiting in protein deficient 
diets. 100 Most animal diets are based on cereal where 
lysine. is limiting .. . Lysine and m.etbionine are available 
on the factory scale.,100 

Supplementation of proteins with and no acids is 
still in its infancy, but lysine supplemente4 bread is 
available in the United States, and various supplements 
are available for animal feeds. · Reference to the 
supplementation of maize with lysine and tryptophan 
(Truswell and Brock37- and by Hansen)84 has been 1tade. 
(P.204 &: 249). 
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Upgrading of Proteins and maize · improvement . . 

Proteins ay be upgraded .by making better use 
. of .the materials available. Proteins at present used 

as f rtilize·rs such as blood meal, low quality fish 
meal, hair and feathers, could be upgraded for aniaal 
feed. Hair and feathers need treating to make them 
digestible. Provided enough is known of the amino 
acid ake-up and nutritive value of low quality proteins, 
then suitable blends can be ade, even from very poor 
proteins, to provide mixtures suitable for animal food. 
Ruminants and to a small extent, non-ruainants, can 
use liaited amottnts of other nitrogen sources, suclt as 
urea, and ammonium sulphate for the s,-nthesis of 
:nrotein. 100 

Whil fertilizer grades of protein can be 

elevated to animal food, animal feed grades can be 
elevated to human food. Mention has been made of fish 
meal, cottonseed meal, sesame seed and others. Rice 
with 6% protein (biological value 60) ·is of special 
importance in that it is the staple diet of vast areas 
of the M>rld, and there is a shortage. A synthetic 
rice aade froa ~apioca (cassava starch) as a base, with 
10% peanut flour . added has been evolved, and looks and 
tastes like rice. Its interest lies in the fact that 
tuber crops yi ld more calories per acre than does ri~~ 

•synthetic meat' substances have been success­
fully evolved from peanuts and wheat gluten. eat 
extract or chicken essence has been added as a flavouring 
agent, and the final product appears as a chewable gel 
which resembles meat in texture and flavour, although 
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was not as well absorbed 'by e hildren. frc,m wholemeal 
Wheaten bread as from white bread enriched with synthetic 
vitamin to give the same total niacin content. lOS If 
the germ of the, ,maize is removed, the level of niac.in 
maybe ~ffected appreciably. It is possible to release 
the niacin by alkali treatment,_ but it is probably more 
satisfactorily provided by adding niaei nor its amide 
artificially.108 

The pos sibility tha t maize may contain a substance 
which interferes wi. th the metabolism O·f niacin, and 
thus raises the requirelllent for niacin, has been raised. 
It is possible however, that the part played by maize 
can be explained merely on the basi$ of the non-avail­
abili ty of bound nicotinic acid together with a low 
intake of tryptopha~ and an ini>alance of amino acids. 103 

The food balance s heet date issu•d by the 
Department of Agricultural Econoaics and ~arketing 
indicates that the overall sup-plies .of calcium, ribo­
flavin, and possibly vitamin A available for consumption 
by the total population in South Africa are low by 
compari son with couonly recommended levels ·of intake. 
Therefore enriehaent of maize 1'{i tti.e the above nutrients 
is perhaps justifiable. There i s no evidence for the 
enrichment of maize. with vitamin B1 or iron in this 
country: · 

aize enrichment should be studied, not alone, 
but as an aspect of the general question of finding 
the best conditions under which . maize can be employed 
as a human food in South Africa. Food facilities 
involving the great.er production and/or better 
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distribution of . supplies of cer tain foods may-, in many 
instance.s, be .. found to be more . satisfactory. At the 
present state .of our knowledge, further investigatiotte 
including survey work and f'eediog trials. would be 
necessary before th-e value of the enrichment of .maize 
with additional nutrients ~ould be fully assessed.ioa 

Conclusion: 

To sum up the di-scussion on protein foods ~d 
the role played by protein undernutri tion, it . is 
reasonable to .repeat the following hypotheses. (BrockJ8 

(1) Where a couunity subsists on a predominantly 
starchy diet of eereal or root origin, without 
regular suppl-ements of protein rich foods (i . e. 
pu1ses or animal protein) kw~shiork&r will be, 
prevalent in the post weaning group. 

(2) There will be many cases of pre.kwashiorkor for · 
every case of kwashiorkor in the same age group . 
The·se may be precipitated in to the full syndrome­
by a variety of stresses. Their prevalence can 
be assesse·d by determining the prevalence ot 
margittal bypoalbuminaemia. 

(3) At all ages in the same couunity protein mal­nutrition will manifest itself in higher morbidity 
and aortali ty and deerease.d. life ecpectation 
coapared with ,more privileged couunities. This 
protein aalnutrition will often, but not always , 
betray itself in a raised prevalence of hypoalbuain­.aeada..,. 

(4) ln the same colllllunity th~re will also be a 
deficiency ef pr.otective nutrients-. because t he 
protein rich foods (animal foods and pulses) are 
important veht.cles of protective nutrients. 
Protein malnutrition can only be corrected by 
regular .supplements of protein ( amino acids) or 
protein rich foods and the provision of protective 
nutrients alone will not correct the position. 
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Protein rich foods however will go a considerabl·e­way towaT.ds correcting the deficiency of protective 
nu.trients as well as the deficiency of protein. 

(5) The co·· uni1y or group protein malnutrition will 
he associated with -

(i) 

(ii) 

~verall increased morbidity and mortality 
.and decre.ased life expectation. 
High infant mortality rates, especially 
infantile gastro-enteritis. 

(ii~) High pre-school aortali ty associated with 
kwashiorkor and pr -kwashiorkor. 

(iv) Impaired growth rates in adolescence. 
(v) High maternal m.ortality rat s .. 

(vi) High morbidity and mortality rates for 
tuberculosis and other infectio:ns. 

( 6) The comm.unity or group protein malnutrition and 
resultant morbidity ·cannot be corrected without 
improving the consumption of protein rich food­
stuffs in the community. or group as a whole. 
Provision of protective nutrients,. such as vitaain 
C, vitamins A & D,, niacin, calcium and iron may 

SJpplement the beneficial effec:;ts of p:r8!ein 
supplementation but cannot replace it. 

(V) The deficienc;y of group 6 foods _ (Fats) -- - - - - -

Replies concerning the use of fate in general 
were particularly vague. It is not clear why this 
should have occurred,. and it is not elai ed that the 
deficiency of f .ats is as '°eal as the survey suggests. 
Mention of the difference in fat intake in the Bantu 
and Whites and the re1ationship to ischaemic heart 
disease will be discussed. 

Cereal diets seem to resu1 t in a larger amount 
of fat being voided in the faeces. This aight indicate 
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that the digestibility of cereal fat is low and would 
have great importance in the diets of Africans. 

Investigations by alker and ~idsson104 suggest 
that ... 

(i) The maximum number of calories lost as faecal 
fat per diem is small and the phenom.enon is 
therefore of limited practical importance in 
human nutrition • 

. (ii) The faecal fat is largely · of non-dietary origin. 
thus the true digestibility of cereal fat is 
probably as hi gh as that of most o.ther edible 
fats. 

(iii) In the African the amount of fat voided. in the 
faeces falls to within normal liai ts when food .. 
stuffs in addition to aize are pr:-esent in the 
diet to any appreciable extent.104 

In a survey, the diets of rural Africans were 
compared with White professional and clerical men in 
Cape Town. The former derived 18% of their calories 
from fat as compared with 43% by the latter.105 -

The low total fat consumption of the Bantu is 
comparable to that of the Japanese, Chinese, Guatemalans, 
Southern Italians and Yemenit~ Jews , adlongst all o-f 
whoa ischaemic heart. disease is uncolDQlon. Much of the 
Bantu fat is derived from maize; i.e . it has a high 
content of unsaturated fatty acids. The small quantity 
of saturated fats obtained by the Bantu come from soured 
milk and th-e rare feasts of meat . 105 

The relatively high level of unsaturated fats 
in the Bantu diet may be collJ)ared with the Japanese 
(fish) Chinese (soya bean oil). South Italians (olive 
oil) and Yemenite Jews (sesame oil) . The fat consuaptlon 
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of the Bantu is in sharp contrast with that of the 
privileged ·whi te races which is characterised by a 
high content of saturated fats, both from animal sources 
and from artificially saturated (hydrogenated) vegetable 

' oil.s, and consequently by a relatively low content of 
unsaturated fats. This qualitative and quantitative 
difference in fat con-su ption is t h e most clearly . .. 

del.ineated exogenous factor which may account for the 
relative !mm.unity of the· Bantu to ischaemic heart 
disease. The importance of the specific effects of 
the high crud-e fibre <llld low aniaal protein intake have 
yet to be estab1i·shed. l05 

There is a close association between the serum 
' cholesterol level and the development of ischaemic heart 

disease. 26 •105 Several surveys have been made of the 
serua cholesterol levels in various African populations 
which show consistently low levels. The 1ow level in 
the Bantu :nay be partly a genetic trait. , By addition 
of saturated fats to their diets, the serum cholesterol 
level can be made to rise towards the level oft be 
Whites. Other factors which may predispose to low levels 
are ."feminisation", increased physical activity, chronic 
dise_ase and, as entioned,, a diet low in fat and 

·relatively rich in unsaturated fatty acids. 165 

A lessened coagulability of the African blood 
and hence of occlusive throllhosis· can be only a partial 
explanation. Necropsy experience,. however, has shown 
that in the Bantu severe coronary athero-sclerosis is . 
rare and it is believed that this is the most important 
factor in determining the low prevalence of clinical. 
ischaemic heart disease in th·is rac-e.105 



aoo· • 

. . The. incidence of. cerebral tbroJJbosis and hyper­
tension '-differs little from that of the White races. 
A number of diseases peculiar to ,under-privileged races 
are characterised by intravascular clotting, e.g. veno­
occlusive disease of the liver, tropic'4 thrombo-
phlebi tis and e·ndocardial throabosi associated with 

myocardopatby of uncertain origin. (p. 224) Comparisons 
-of the heart in kwashiorkor and 111yocardopathy have be.en 

made and an int:eresting finding was histological changes 
in the heart musGle in kwashiorkor indistinguishahle 
.from those described in the adult forlll,.106 

In the Bantu fibrinolytic activity as measured 
by the clot lysis time . was characteristically faster 
than in White controls, but in vitro tests of blood 
coagulability have not shown any signif.icant diff:erences 
between a group of rural Bantu m..en and age-matched White 
controls. A possible connection between the fibrino­
lytic activity and the Ban tu diet pattern is suggested 
by the fact that· when saturated dietary fats were eaten, 
fibrino.lysis was inhibited,. but when unsaturated fats 
(m.aize oil• arachis oil) were eaten, fibrinolytic 
activity was not· affected. lOS 

Ischaemio heart disease seen in a Western 
privileged group (Whites) is associated with a high 

morbidity and mortality. Coloureds are interm~diate 
between the Whit-e group drawing 25% of their ca1ories 

.from .fat, and the Bantu who are remarkably free f roa 
tbi s condt tion. 26 

The correlation between the incidence of 
coronary heart disease in men at a given age and higher 
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t an average leve s of cholesterol or lipoproteins 
for tha t age, is a valid one. The relationship has 
been most convincingly demonstrat;ed for total blood 

c olesterol. The strongest evidence so far links the 
upward trend of blood cholesterol and of coronary heart 

disease in men with a rising fat/calorie ratio in the 
diet, that is with a rising percentage of total 

· · 51 calories derived from dietary fat. 

rivileged high fat diets differ in any respects 
from primitive and under-privileged diets. e.g. ~ 
cholesterol content, crude fibre content and the 
proportion of fat . drawn respectively from animal and 
vegetable sources. Non-dietary factors such as· exercise, 
cigarette 'smoking and emotional tension play contribut­
ory roles in the question of coronary heart disease .. 45 

The reducing· effect on the serum cholesterol 
of certain unsaturated oils is DlOst striking, when 
compared with the elevating effect of certain saturated 
fats. This i .. possibly due to the fact that unsaturated 
oils increase the faecal and biliary cholic acid, an 
end product of cholesterol metabolism by up to 100%. 
Changes in the cholesterol fraction ay bE.'! pointers 
only to more significant changes in other ser ua lipid 
fractions. {Brock) 45 

eomyein has a greater effect t han unsaturated 
oils.105 aize oil (rich in essential fatty acids) 
and menhaden oil (alm.ost devoid of essential fatty 
acids) are equally . efficacious in reducing human serum 
cholesterol levels. 105 



Work is being done on the sugges.tion tha.t 
absorptive differences niay underlie the increased 

lipaemia in iscbaemic heart subjects. · In a study 

on m.~tched pairs, t he 1:ipaemia was · ore prolonged 
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in the group with ischaemic heart 4isease, when fat 

was feel orally, but when it was ailm.inistered intraven­
ously, identical lipaemic curves were ,seen in both 

patient and control gr_oups¥ The possibility that the 

disordered fat metabolism in ischae ic heart disease 

ay be determined in 'the gastro-intestinal tract is 
therefore of interest.,107 Evidence that gastric 
secretory activity, at least in the basal state, was 
less in isehaemic heart disease patients has been 
p-rod,uced,.108 as well as evidence for the pre.sence of 

a lipase in gastric ju,ice .• 109 

Whilst the final decision's on lipaemia and 

isehaemic heart disease are perhaps outside the scope 
of t his thesi.s, the relati,onship of a low fat intake 

of mainly unsaturated fats and a cereal diet, and the 
relative .immunity of the B~ tu to iscbaemic heart 

disease are considered of basic significance in an 

Industrial setting.. What is Qf intere-st in this cot111ect ... 
ion is, that in the past three years there have bee,n 

10 cases: o f · coronary infarction in Europ.eans in this 

factory (4 of which were fatal), and nn cases in 

Africans. There are approximat.ely four tius as many 
Africans employed as Europeans. 

Fattz acids ~n infant feeding. 

Ariztia.110 has suc.cessfully used a preparation 

of buttermilk -enriched with fried butter and flour in 

the treatment o·f infants suffering f roa malnutrition. 
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Toleration and- assimilation wer e excellent, and 
improvement . rapid,. He mentions a remarkable psychic 
improvement , and t hat t he sk in lesi ons ·· heal rapidly. 
Skimmed milk with added sunflower oil , rich in un­
saturated fatty acids has also been used successfully. 
Linoleic acid plays an important part •n the healing 

of skin lesions.110 

Linoleitr acid constitutes 12% o-f the fat in 
br£:ast milk. and is responsible for 5% of the calories 
in the diet. In evaporated cow's mi1k formulas l _inoleic 
acid eonsti tutes 1% of . t he calories, and in S.M .. P •• 1% 

· . 111 of the calorie content. 

The lower t he level of linoleic acid in the 
diet, t he higher is t he blood fat level, and particularly 
the level of trienoic acid. On the other hand• when 
large quantities of linoleic acidare taken,. the serum 
levels of dienoic acid a e raised .. Linoleic acid 
plays a vital "role i n the diet of infants, and the 
authors also cpnclude t h at it has a beneficial eff.e~t 
on skin lesions.111 

Conclusion. 

This brief discussion of fats in the dietary 
may conveniently be concluded by reference to their 
effe~ts on the growth of certain tumours •. 

The incidence of spontaneous and induced breatt 
and skin tumours is in many cases increased with fat 
enriched diets, but induced leukaemia, pu1.monar:y tumours 
or induced sarcomas appeared not to be affected .. For 
induce-d skin tumours the tum.our promoting activity was 
in the fatty acid fraction of the. lipid. Glycerol and 
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the non-sapo,nifiable_ fraction exhibited only slight 

enhancement of. tumour. f ormation.. Ethyl laurate was . 
as effective as the natural fat in stimulating twaourl! 

The discussion on vitamins will be furthered in Chapter 

v. 
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GLOSSARY OF TERMS : . DIE'l1 CllAPTE 

Amasi 
Mfino 
Isinkwa 
Izinkobe 

Phuthu or) 
Uphuthu ) 

Marewu 
Utshwala 
Iadthombo 
Lambalaza 
Incwabe or) 
Nell.be ) 

Tokoloshe 

Ntakati 
Lob.ola 

cubu 

Vetko,ek 

Madumbie 

Ingqanga 

Sou.red milk. 

Spinach. 
Mealie Bread. 
Boiled whole drie-d mealies. 
"E.nkobe" used by Pondos . 

Dry , thick pO'rridge. 

Slightly fermented beverage. 
Beer. 
Basic malt used to ake utshwala. 
A soured porridge. 

Baby food made from mealies. 

Evil spiri~. 

Witchcraft. 
Payment for a bride .. usually 
cattle. 
A mixture of soured phuthu and 
marewu. 
Scone fried in fat. 
Edible tuber resembling the ground 
Jerusalem artichoke. 
Lightning bird. 
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CUAPTER 5 

THE MEDIC.AL ASPECT OF THIS SURVEY 

This Chapter is presented in three parts. 

Part One: 

This Industrial Heal th Study began with soae 
observations and opinions ·Of a general nature, and a 
statement of so.me of the known facts. This general 
assessment of the position led to a more specific: and 
detailed survey of some of the social factors which 
are considered to be a part of the problem. of 
Industrial ealtb in this study. The results of this 
social survey are recorded in the preceding chapters· 
of this report, and ref.erence is made to .aspects of 
malnutrition. In South Africa and in many parts of 
the world, malnutrition is the greatest and most 
easily preventable occupational hazard, being a hazard 
of mi.grant labour.1 

This report now proceeds· to the discussion of 
the medical findings at the initial examination: 
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The follo,wing headings are used in the first part 
of the chapter: 

Analysis of First ·edical 'Examinations. 
Results of edical Examinations. 
Weight, · 
Chest conditions. 
Abdominal conditions. 
CE?ntra1 Nervous System · conditions. 
Cardio.Vascular System. 
G·enito-Urinary Sy&tem. 

(a) Results of ,urine · tests. 
(b) Venereal disease. 

Skin diseases noted. 
Mouth c-ondi'tio·ns noted. · 
Maln tri tio.n Signs, e.g •. 

(a) Hyperkeratosis 
(b) Xeroderaa 
(c) Stomato-glossitis 
(d) Pellagroid dermatosis 
(e) Pellagrous glossiti and gingivitis 
( f) Spongy, unhealthy guas 

Di$cussion. 

------ ..... 
ANALYSis ' oF FI ST MEDICAL EXA!IINATIONS. 

- . 

(a) Examination procedure: 
- • • • • - - ~ • Bl 
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The standard pr()(::edure adopted for initial 
medical. examinations was to first record the we.fght 
(without cloth-es) height, aeasure ent of chest 9 (normal, 
inspiration and .expiration), R. Biceps, • . Calf and 
abdominal girth,. . The build was noted 9 i.e. well-built, 
mediua or slight. The examination ccuc'1 was then used 
while the blo-0d pressure and pulse rate were recorded. 
The heart and lungs were then auscultated. Clinical 
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e-videnee was sought for hepatie ·or sµlenic enl.argement, 
the hernia1 orifices examined, as well as the abdoainal 
and leg reflexes, and .the reaction of . th.e pupil to 
light · and ae.com.m.odation was noted. The genital organs: 
were then exam:i:~ed. Urinary · tests for albumen, sugar 
or other m:acro-seopic abnormal! tie-s were carried out in 
ac:eordance with a_ecep~ed clinica1 proeed.ure .• 

The skin · and . mucous membranes of the 11outh 
were then examined . for: 

(i) Evidence of previous or present disease; 
.(ii) Signs of .malnutrition. 

The men were questioned for any history of 
venereal dis.ease. Subsequently, blood samples were 
submitted to the Union Health Laboratory, Durban,.. for 
the Wasser ann test, and the kind -a&sistan-ce . render,ed 
by the laboratory is gratefully acknowledged" All 
the. resul,ts of the above medical examinations were, 
noted on the printed medical record cards. Where 
indicated by clinical evidenee,. chest X-r~s were 
arranged. 

The salient facts revealed in this initial 
\ 

medical examination sketch in outline the picture of 
the heal th of the .A.friean workers -who formed the test 
group. Comparative_f.igur.es of the three residential. 
groups which made up the sample are attached. It is 
submitted that these results read in eo.njunction with 
th~ social .data com.piled in this surveyf present a 
picture of the state of heal th and the he·al th :needs 
of the African workers,. from which constructive 
proposals can be advanced. The close association 
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between alnutrition signs and inco e levels recorded 
in t his survey appears sufficiently consistent for 
valid conclusions to be drawn The results of the 
supple entary feeding experiment ·are included~ 

RES JLTS OF !NATIONS 

In general_, privileged populations are taller 
and heavier than under.privileged po ulations., There 
is some evidenc t hat among developed nations there 
has been an increase in ean stature and weight over 
the last few succeeding generation~. 14 

Height: Grouo A. Grouo B. Grouo c. 
Heights rangecl 

4•10!" from 5'1" to to 5'0i" to 6'0:t• 
5"' 11}" 5'1°*" 5'5:t" 

Average -

heights S' 6_. 7" 5'5-k" 5'5~.4" 
- - -

The test gro up, although not tall where the 
¥erage figure is considere<l,. are tall by comparison 

with the ung Bushmen of the Okavangu strip_,, whose 
average height was 5 '2 r" 2 

2 . • 

Table 43. A ALYSIS OF AGES ( s stated in Interview 
Ages Under 3Q 30-39 4 -49 50-59 6 & over 
ears: 

Grot.E A_., 34 40 17 ~ l 
Pere-en tag 1 . 0 0 

Groul? B:. 1 
Percenta 40 . l o 1% 
Groue C, 35 , · 
Percentag 33.3% 3.8% 



The p.ercentage of men under 40 years of age is: 

Group A. ( Company Compound) 

Group B. (Howlck Native Village) 
Group c. (Slum areas) 

73-,A$ 

77.4% 

61~9% 
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A comparison was made b.e tween men of urban origin 
and those born in the Reserves, Native Terri torie.s or 
on farms .. The nwabers involved are . not · regarded as 
sufficient for statistical purposes .•. 

Ru..ral oriiin: Urban origin: Unknown : 
' -

Group A 92 5 4 
. .. . -

Grouo B 52 36 14 .. -
Group C 90 8 7 

.. . . 

Total Sample 
Group 234 49 25 

76% 15 .• 9% 8 .• 1% 

Av .. height 5"'6~2" 5·•5• 5·'5_.2" 
. - - - -Heights ran!l • 

ed fro• 4-t11,! .. 5·•11t" 5ro• .... 5·•11-1~ 4 ~1oi•-6,'0~ 
-

T E CLASSIFICATION OF BUILD WAS AS FOLLOWS:: 
- - . 

(Thes distinctions ar:e drawn on _the basis of visual 
. exat11ination.) 

Table 4 J.• 

-
Buil·clt Well built: Mediua: S1i2ht: 
Grouv A '52 (51.5~) 43 (42.6%) 6 (5.9~) 

Grouo B 33 (32.4%) 50 
-

(49~ ) ' 19 (18.6~) 
(3L.4~) ( 50 .. 51') ( 18 .1«%-) 

., . 
Groun C 8~ 53 19 

-
Totals 118 , 146 44 . . 

38. • . $% 41.4% 14.3~ 
- - . 



As the ,comparison of the three residential groups 

showed such a -e·onsiderable percentage in favou.r of 
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the Comp~und Group (A) as far as · the well.built 
individuals ·were concerned, these figures were further 
broken down into three groups.- Urban_. Rural Origin 
and those of unknown origin , and the results tabulatech 

Table 45 • 
Rural origin: 1 Uttban origin:: Unknown: 

, 
--.. 

Well- e4- Slight Well-- Med,. Sligltj_ WelL,, ed- Slight 
built ium buil1 iwa bui_l 1 hta 

-
J.. 46 41 5 2 ·2 1 4. - ... 
B 22 24 6 5 19 12 6 1 1 
C 29 45 16 3 8 2 1 4 2 

97 110 27 1-0 24 15 . 11 11 3 

+4-1.4% 47_.0% 11 .. 6% -20.~ 49~~ 30_.6% 44% 44% 12% - . . 

of 234 Rural . of 49 of Urban of 25 of unknown 
origin .. origin_. origi~. 

This table _demonstrates that those of rural 
origin had ·an advantage of 21%+ over those of urban 
origin as f~ as the category · •-well-built" was concerned_. 
For- t hose who were slightly built. the rural group 
again exhibited a notable- advantage--; 11.,6%., as -compared 
with 80-6% of those in the urban group.. Tha tribal 
Zulu in earlier days was known as a fine physical 
specimen .• 3 

No doubt many factors play a part in .: the 
production of these figures.. It is safe to say }lat in 
the rural areas t here is a v.ery high infant mortality 
rate... Thus., only the fittest survive and find their 
way in to ecmploymen t. In the urban areas ( which here 
includes the slum belts) many infants derive the benefit 
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of social welfare and medical services, and so reach 

adult life. .Among the· envirorunental factors, influencing 

growth, the role of the endocrine glands is more 
i11portant than nutrition._ They seem to be the main 
influence· through which the · genotype determines weight 

and be~ght and they may increase these indices even in 

the face- of . considerable undernutri tion. and malnutrition. 

Diet . may, however, affe,ct stature and weight, not only 

'tiirec·tly but also indirectly thro.ugh its effects on the 

endocrine glands . .Experimental work in animals .suggests 

that reeding in infancy may, to som.e extent, deter111ine 
permanently the ·size of the animat_. 14 

Weish;t:. The weight standard adopted in this survey is 

that -Of the "Life Extension Institute of New York"• 
this being, a - set of tables based on three physical 

types ... Heavy build, tedium build and Light build. 

Since these tables represent Americans, they represent 

people who are drawn from all the countries of Europe. 

Their histories, however, are not comparable with the 
history of s.A •. Natives . 

. The tables were recoJ1tmended by the Union 

Department of Nutrition and app.ear to correspond more 

closely with the build classification used in this 
survey than do .other tab1es of average h~ight., weight, 

age, which are in common use • . The weights are.,. of course, 
. based upon American experience • 

. In grouping the weights· for the purpose of 
analysis,, it has been accepted that less than 10% belo.w 
or abov~ standard weight may be· regarded as a normal 
weight range.. The information yielded by height anti 
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weight is limited becaus even in a homogeneous race 

a .t 10% range ust b allowed around the ean on 
account of genetic variability.. For the same reason 
overweight and obesity are not . synonymous., nor are. 
underweight and undernutrition.. Esti ation of sub­
cutaneous . fat by the anual estiaation of the double 
skin fold., or by calliper., can be used for estimation 
of body fat. 4 

Variations of more than 10% either overweight 
or underweight have been regarded as of interest in 
this survey. The results of this grouping are analysed 
in the following table.: 

Table 46. Analysis of Weight. 
Variation fro Group A._ Group B. Group c ... Total_. Standard: 
20~ or more BELOW 6 2 12 20 

lo% to 19% BELow · 44 50 48 142 
Total underwei~ht ~o 52 Q0 162 

~ underweieht 49,.soi 51.00% 57 .. 20~ 52 .• 60% 
: 

20% or more ABOVE 2 1 --- 8 

1~ to 19~ ABOVE 3 1 2 6 

Total overweieht 5 2 2 9 

~ overweieht 4.95% 1.96~ l.90~ 2.90% 
Percentage wit :in 

45.55% 47.04% 40.90% 44.,9% normal ran2e 

Weights which are below nor al have not been 
regarded as due to undernutrition where they have 
occurred as1solated phenomena. 
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Respiratory System: Pulmonary Tuberculosis and other 
Chest Conditions. 

The . initial medical examination involved ·308 men 

of whom 301 actually _ participated at the start of · the . 

_investigation. The final number participating was 245. 
38, or · 12 .4% of t hese · men exhibited ·clinical signs . 
suggestive of :pulmonary tuberculosis ahd another 34, 
or 11$ .had s~gns sugge-stive of chronic bronchitis. All 

the above cases were X-rayed by the Union He.al th 

Department's mobile x ... ray unit (mi.nature chest x-~ays) 
when it visited Howick on 4th July 195~, as well as on 

subsequent visits, to Howick. 

For the purposes o f thi s analysis those cases 

w ich were confirmed by x .. ray on the first or sub .. 

sequent visits of the Mobile Unit are treated as a 

part of the original medical- examination. 

Of the original T .. B. suspects (38), 3 were found 

to be known cases undergoing treatment, another 2 were 
confirmed on x~ray at the first visit and a further 6 
at subsequent X-ray examination,. making a total of 11 

confirmed P.T. B~ cases out of the 38 suspects. In 
addition to these cases, 2 -of ·the suspected bronchi tis 

cases were found on X-ray to -have active T. B. at the 
first X-ray, whilst another S of these -cases were 

confirmed as tuberculotic at $Ubsequent X-ray 

investigation. In addition, S new cases not on the sus7 

pect list, were found.. We therefore, had to . consider 19 
cases 'confirmed by X-ray examination, i.e. 6.2% of the 
origina1 sample group. 
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Table 47 .. 
- . - -Anat1sis of T.B. _ and other Chest Conditions. 

. . . . 

Group A,. Group B Grouo c .. 
T·.a. positive on 
x.ray . . 1 . 5 18,t 

% of Group o.99% 4.9% 12,.4% 
' • 

Cases suggestive 
of TB clinically . 4 . 4 14 

% or grotlp 3.96% 3.92% 13.S;( -. 

Other Chest 
Conditions 10 17 8 

.% of group 9,.9% 16.15% 7.6% -
Total chest 
conditions 5 26 35 
$ o f group 14.85% 25.6% 38.3% 

,. 

+ The high figure for the slum areas is again 
demonstrate:d: .. 

Total 

19 
6112% 

,. 

. .. 

22 

1.15~ 

";85 

11.85% 

76 

24.7% 

'the Sample Group represented 22.9% of the 
Africans on strength at that time. The question 
naturally arises as ~o whether the incidence of T~B. 
and -o ther chronic chest conditions as re·flec-te-d in the 
above table is typical .o f the Factory as a whole •. 
At t h is point .. all we -ean say is that the sample -ehosen 
represented approximately a quarter of the Afri~an 
lab.our force. 

Some further i ndication is provided in the 
re'C:Ords of chest eo·ndi tio·n$ found in new employees:, who · 
since the 22nd September 1958 hav · all had a full 
me~cal examination identical to that of the sample 
group. 'fhese records show that of the 206 Africans 
examined up till the 11th Novembcer 1959• 34 had chest 
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relatively ~mmon., As we had anticipated finding 
neurolo cal e-vi4enc:e of alnutri ti-on, the above 
fi dings were of interest. 
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Mccance and an5 found greatly i ncreased 
reflexes in one-third of a . group of German civilians 
applying for extra rations. Treat ent with 2-5 mgm . 
aneurin daily for 7 days resulted in no improvement. 
'l'he literature surrounding starvation and m.alnutrition 
abounds with descrip tio-n s of characteristic lesions of 
the peripheral and central nervous system .• 

Many writers have mentioned su-ch entities as 
peripheral neuritis, pai nf"ul fe;et, captivity amblyopia, 
central scoto,nata . n:i.gh t blindness and others. A number 
of careful descriptions foll.owed the 1939 ... 45 war 
particularly in prisoners of ·war in the· hands of the 
Japanese (referred to in C apter 3) i German prisoners 
of war in the · i. -nle Ea st,, . i nmates of German coneen-
t ati,n camps and the like. In many eases no neurological 
findi ngs .cccur:red at all, apart from -unduly brisk 

- 5 refl.-exes. 

CARDIOVASCULAR SYSTEM 

Blood Pressu1~e: The blood pressure was measured on 
firs·c medical examination by a Ba-um.anometer. Deviations 
fro.m. norm-al were ·classif:ted as follows: 
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TalJle 48 
., 

Diastolic Diastolic Systolic 
· above !J5mm above 100mm ahove 180 

Diastolic 
ahove 110~ 

Mild Mode-rate Marked 
flypertens_ion.. .tl:vo erte nsio n. Hypertension .• 

· Grout> A 3 3 "!" 

.. Grom, B 2 1 1 -
· Group C 1 3 1 
Total 6 vi ·2 - -- ... 

A totat of 15 eases of hypertension" or 4:,87% 
flf the ample group t- were fo-un~ No cases were associated 
with renal damage~ as far as could be ascertained by 
routine urinary and microscoplc examinations of 
centrifuged urines'-

Heart ounds were grouped into those -
. ·i th indicc'lt · ons of heart disease,, of wh.011 there 
were a., ( one with a diastolic murmur in 4th L 
inters ace - Steelr's ,u .. ur)6 ~ one with aortic 
valve disease with a to and fro urmur at 2nd R 
cartilage, and one with systolic murmurs at all 
orif ices and moderate hypertension:; 

(ii) 5 men wi. th apical systolic mur urs~ which were 
co Bi red to be functional. The three men with 
heat"t disease are under observation. 

GEirrro .. URiliARY SYSTEM ......- - -

There was no suggestion :Of the polyuri~, nocturia 
and lowered specific gravity mentioned often in severe· 
und rnutri tion. 5 - Urine tests <lid not reveal any gross 
renal disease . .,_ The· tabulated results of these tests 

ieh follow $how a small incidence of proteinuria which 
J _ 
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in the absence of . other kidney damage was considered 
to be either orthostatic~ or due to heavy uscular 

' • . 7 exerc1se_.. 

Threads were found in the urine in 14 cases .• 
Six of the~e eases admitted previous gonorrhoeal 
infection., In one case where no history of venereal 
infection was -admitted, there were large prostatic 
threads_, associated with backache., pains in the legs_, 
and painful urination. A "doubtful" Wassermann 
reaction was found.. The nU.Dlber exhibiting proteinuria 
is s all by comparison with the examination of the 
Kung Bushmen, where the figure was over 30%.. 2 

Table 49. 
(a) 
Urine Tests Alburn.inuria. SuJrar +ve ehreads Total 

.. 

"Boiling Benedicts 
test" cases Test.. No 
produced a case pr(b,, 
light cloud duced more 
only:. than a 

light green 
colour.. 

Group A 7 2 11" 9 . 
Group B 3 1 6 10 
Group C 4 1 8 13, 
Total 14 ' 14 32 

(b) Venereal. Disease: The frequency of venereal 
diseas is recorded from~ ,) 

II 
( 1) the admitted histories of veperal infection &f 

which there were 64 cases; ' 
(2) the results of the Wassermann reac_tioq. In 

conditions other than syphilis, in which _there 
occurs des-truc·tion of lipoid rich cells with the 
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consequent setting free of dead lipo-protein 
material, · a false ' posi tive may occur. In these 
eondi tions a lipo-pro teolytic f et-men t is produced 
which, if in sufficient quantity,. will give a 
pos-i tiv Wassermann test.. Conditions in which 
t hi s may he seen are: leprosy, yaws, carcinoma­
tosis,, sar.comatosis,. · diabetes with. acidosis and 
in .malari~ during 'a paroxys ,.8 

Actually 5 of - those with admitted histol"ies. 
de-elite¢ to have- blood taken for the .Wassenm.ann test,,, 
as did 39 others of the Sample Group, some refusing, 
and others having left before the tests were done . 
A total of 26-4: men had Wassermann tests done, of which 
20 were Positive and 5 were Douhtfu1 reactions. 

Fif teen -Of these Positives and 4 Doubtfuls 
were - from the group who had no admitted history of 
V.D.,. hus arbitrarily accepting the "Doubtfuls" a& 
probable cases, arid adding these 19 to the 64 aclmi tted 
cases, the total number of ease-s of V.D. was 83, or 27%. 
\'he 25 Positive · and Do,ubtful Wassermann reactions 

· represent 9 .. 5%' of the Wasser111anns done. In 1951" 
Lamont9 working at S.ARM'.COL, in a sur'!rey on Syphilis, 
found 15.58% positive Wass rmann reactions out .of a 
total of 199 blood specimens submitted. They were not 
volunteers, but ·were picked at random. 'Ihe lower 
figure found in this survey is probab'l y due to the 
iaproved cure rate achieved by° Penicillin treatment . 
Forty-one of the admitted histories -of V .D •. were cases 
of gonorrhoea, 22 cases of syphilis-,. while 1 was un­
specified~ No significant difference w~s noted in 
the percentage of V.D .. in the three residential groups . 
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Results of Wassermann Tests: 

(1) 64. men with admitted histories of .. D~ 

Table 5-0 
Posit:tve Negative Doubtful W. R. not Total ·' . 

do e •. 
- .. 

·-

Group A 1 20 1 1 23 
Group B l 18 0 2 21 · 

Group . C s 15 0 2 20 
Totals 5 53 1 5 64 -

(2) 244 men with NO admitted hi.stories of V.D •. 

Table 51. - - -

Positive Negative Doubtful W.R. not T tal. . 0 . 
done. 

Group A 4 60 1 13 '18 
· Group B 5 61 1 14 81 
Group C 6 65 2 12 6_5 -- . 

Totals 15 · 186 4 39 244 
Totals 

1 & 2 20 239 s 44 308 
- -

Percentage: 
+ve 'W. R~s . +7 .. 601t 90,.5~ +l .. 90% 

.. 

Group A 5.70% 92 ~00% 2 . 30% 
-

Grouo B 7 .. 0~ 92.00% 1.00% 
Grou:o C 9.90% 87.90~ 2.20% 

+The total. percentage of positive and doubtfu1 Wasser• 
mann reactions was 9.5%. 

17% posi tive blood asser ann tests were found 
in the Kung Bushmen: a high rate of anti~com.plimentary 
results showed positive correlation with the heigbt of 

t he globulin in the blood,. in the examination of the 
Bushmen. 2 . 
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Since . the 22nd Septeaber 1958, all Non-European 
new employees .have had complete edica1 examinations, 
in-el udi ng Wassermann tests... From that date to the end 
of N-0v.ember 1959, 19·5 new African employees, a 
Coloured and 42 Indians had W. R:. 1 s :taken. Du.ring this. 
per iod a new· tes t was int.roduced ' at the Union, Heal th 
Lab.oratory.. This test, known as Ute· V .D. R. L. Test,. 
is said · to b·e 1,1ore sensitive· than -the Wassermann tes·t. 
Since its introduction, most of th-e blood specimen,s . 
taken . have been sent for both Wasser.mann and v_o.R.L .. 
Tests. However, t he Wasse·rmann and V. D.R.L. Test 
results are recorded here in respect of the new engage­
ments to for a standard of coaparison f;fi th the Sample 
Groups, but only the Wassermann results are co11.parable, 
owing to the fact t hat t he V. D.R.L. Test was not available 
at the tim.e t hat the Sample Groups were tested. 

Wassermann Te.st Results for New p,ntQlOY;ees: 

Twenty-six of t he fricans bad Positive V.D.R.L. 
reactions .coupled wi. th negative Wa ser anns, l bad a 
Doubtful W. R.. coupled with a Po.,i tive V. D. R. L . • -3 had 
Posi tiv,e W. R .. •s coupled wi th ositive V.D. R. L. reactietns; 
1 with a Positive W. R. was eoupled with a negative, 
V.D'.R.L.; 150 of the 195 had V.D. R. L . tests coupled 
wi th Wasserm.anns. Of . the other 45 who had only the 
Wasseriaann test, 2 were Positive and S were Doubtful 
reactions. 

Thus the combined Positive and Doubtful W.R. ts 
excluding V .. D. R.L. results totalled 11 out of 195 or 
5.65%~ compared with 9. 5% oi the w. • • s takeJt from the 
Samp1e Group. 'l'he onl y reason t hat can be suggested 
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f or the difference in frequency is the age factor and 
length of t1me in the urban area, mo s t o f t he Sample . . 

Groups having been selected f r om men with some years' 
service in the Factory, 

Tabl e 52 . 
'· 

Ana1.l s is O,f Residential GrOU}?i ng o f Sam;ele Grou2 _ ~. 
Po s itive & Doubtful W. R·. ' s ( i ncl udins_ all -64 _men •. -l . - .. --

wi t h admi t t ed hi s t ories of V-.. D. ..... . 

Single men ( 1'otal ·~ treng· -ii 4:' men.) --. .. 

A n C Total 
Livin£ at home: 0 8 l 4(15.4<>% .o.f 26) 
Living in lodf!in2s 0 0 2 2(12.scm of 16} 
Total single cases · 0 3 3 6+ . . . 

" ff strengt h 3 18 21 42 -
. 

Married men (Total strength 266 me-n) ,-

Li vinf! at home 0 19 14 33(22.20% of 149 
Livin2. in lodE!i ngs 28 5 11 44(37-.50% of 117' 

.. . . 

Total cases of 'V .D. 28 24 26 77+ .r, • 

Total married : 
~ 
.. 

strength 98 84 84 266 
. . ; . . _; 

+ 8 3 cases i n all . 

SKIN DISEASES NOTED 

Skin disease s were nei t her common nor -severe. 
At the outset however,. t he feet were not examined, and 
when atten tion was direc t ed t o t l i s aspect subsequently, 
it was observed t hat unsatisf ac t ory conditions were 
prevalent. Sweating feet wi th dermatophytosis was 
frequen t l y seen. There wer-e cases of plantar warts.- a 
highly contagious condition• and flat and misshapen feet 
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were coaon. · It was noted that footwear in a great 
ma y .ca .... e was · adly fitting and u hygenic. So"s are 
seldo worn and lvhere availa 1.e-" generally of a thin 
non-absorbent t ype and full of boles. Many of the men 
use pieces of cloth or sacking wrappings,. instead of 
socks. The question of foot heal th .a11ongst the African 
workers here is .recei.ving further study. the 
following skin eondi tions were noted. 

The results of old skin affections in 12 cases,, e.g_. 

Keloid scars 2 
Impetigo 5 
S allpox 2 
Warts 2 
Vitiligo 1 

Se en cases of active skin disease were seen, and 
included: 

Acne rulgarls 2 
IMp-etigo of legs 2 
Derma tophyto sis 1 
Varicose ulcers 1 ( on the legs) 
Psoriasis 1 

The distribution was approximately equal between the 
three. residential groups. 

In view of the unhy.e: nic condition of much of 
the clothing worn, the housing conditions and lack of 
washing facilities, a int1ch hi gher incidence of . akin 
infections might reasonably have been eJqH,--cted. 

,._ OUT I COlID IT IO S 

Al though examination of the mouth was _mainly 
directed to the presence or absence of malnutri tioo 
signs, it was observed that heal thy mouths were seen 
less often than expected. Sixty-five cases of pyorrhoea 
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Offlcer. Check examinations and the final medical 
examinations were conducted by the same examiner, and 
on the same "blind" basis. 

- . 
Suggestive Stigmata of Malnutrition: 

(a) Hyperkeratosf.s. 
(b) Xeroderma (dry skin) 
(c) Stomato-glossi tis 
(d) Pellagroid dermatosis 
( e) "Pellagrous" gl<>ssi tis · and gingivitis,. 
(f) Spongy, unhealthy gums. 

All the m.en were actually working at the facto.ry. 
There were therefore no normal controls. The signs 
listed above were regarded as suggestive of malnutrition, 
al though it is recognised that it is very difficult to 
find departures from the normal in early deficiency 

t t 5,14 s a es. 

Two main changes in the interpretation of mal­
nutritional stigmata have appeared in the last decade. 
(Brock) 14 
.. 

(1) The important role .of external physical irritants 
such as heat, cold, wind, dust and salt spray has 
been given · its due recognition which was previous­
ly lacking. 

(2) There is less tendency to attribute specific 
patterns of structural change to deficiency of 
individual nutrients and more recognition of the 
mutual interplay QT several nutrients. Both these 
trends are an expression of the growing recogni t­
ion of the importance of multiple aetiology in 
disease.14 

It is clear therefore, t hat deficiency of a 
single nutrient (with the occasional exception of 
vitamin C) seldom occurs in man. It would therefore 
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be. surprising if structural changes in the mucous 
membranes and skin specific for riboflavin and niacin 
were to occur in nature when deficiency of these two 
vitamins almost always. results from a diet deficient 
not only in the whole of the vitamin B complex. but 
deficient also in pro~ein. (Broc.k.)14 

{a} HYPerkeratosis: also nown as phrynoderma, toad 
skin, . sh~rk skin. ; giraffe skin and fish skin. 16 

This was regarde.d as . being an assnciated e·nti ty with 
follicular ke~atosis. Th.e latter is noratally discussed 
un~er two separate headings, i.e. 

(i) "P.erm.ane:nt Goose-flesh" where the raised 
follicles are predo inantly sebaceous ; aad 

{ ii) A pro .inent papular appearan~ of the pilo 
sebaceou~ follicles with a true keratin plug. 

In hyperk:eratosis, the skin is roughened and 
dry, with tiny spinous prominences which may be seen 
or felt . It is often associated with byperpigmentation. 
It was best seen over t h e buttocks,,, but also over tbe 
thighs, calves and bony prominences, e .. g . the elbows. 
It has been associated with: 

{i) 

. {ii) 

(iii) 

{iv) 

(v) 

Deficiencies ·or vitamin .A, vitamin C and 
ribot'lavin . &,16,17,18 • 

Deficiency of onQ or m.ort- amino acids, e .. g . 
methionine and cystine.19 . 
Deficiency of fatty aeids. 5,J.6,19. 

In person.s suffering fro true starvation. 5, 19. 
Non-nutritional causes ( external physical 
irritants) e.g.~ exp,osure to light anti beat,. 
local press~e., repeated minor traumata, dirt 
and .exposure to salt spray. 5, 14 , 19. 
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Prominent papular appearance of the skin. 

This case resembles 
"permanent goose 
flesh". 
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(iv) "Crazy pavement skin"' is probab1y a variant .of 
_,ceroderma.5,14. _ 

Crazy pavement dermatosis (mozaic} is a non ... specific 

result of malnutrition; External trauma and stressee 

such as sun and wind' play a part in the etiology. 

Soap and flannel o.n sk:l.ns unused to such refinements 

often play a big part in its cur~. 14 

Stomato-Glossi tis: This term is used to. cover angular 

stomatit i s, cheilosis, glossi tis and pharyngi tis • . 

Smith and W<>o<lrttff associate the signs with aribe. 

flavinosis. 19 It is probable however, that the clini-cal 

results of ribofl.avin deficiency are relatively trivial 

because of the little destruction of the vi t _amin in the 

body plus the additional source derived from: . bio ... 

synthesis by bacteria in t he large intestine. l 4 

Deficieney of the vitamin .in animals re.sul ts in 

a failure to grow and in rats a deficiency affects the 
skin and yes. There is no specific sign -of riboflavin 

deficiency in man. 14· 

Classically• stoma to-glo s si tis is linked wi tit 

genital ( scro tat or. vu1 val) c:ierma ti tis. In this 

condition< tttbe oro ... genital syndrome·" an erythema of 

the scrotum was described by Slllitb and Woodruff not 
involving the median · raphe which, if unt.reatttd,. spread 

extensively and became secondarily infeeted. 19 'weeping 

was common and was associated with painful cracks in 
the skin .of the ·scrotum whioh lost its normal rugae. 

One case which could be labelled as the 0 oro-geni tal 

syndrome" appe~ed in the eas..es -at SA rcot. 
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Angular Stomatitis: The lesions varied from small 
red areas at the angle of the . mouth to cases where 
painful fis.sures radiated outward to the cheek. 
There were 33 cases in all • 
.. 
Cheilosis: The lips were invariably a little swollen, 
reddened and ulcerated. The ulceration seemed to 
commence in . the C"ntre of the lip, and spread laterally 
and inwards. Patch es of sodden white epithelium on 
the lips and cheeks were frequently found. There were 
65 cases in all. 

Glossitis: Only .one case of fully developed "Magenta 
tongue" was seen. The tongue i _n this . case was swollen, 
glazed; painful and magenta in colour. 0 ther cases 
varied from redness at t he tip of the tongue to loss 
of the normal fur in a geographical manner, associated 
with a glazed, pale red tongue. 

fharyngitis: The palate and prnrynx in ost of the cases 
under discussion showed evidence of general congestion. 
Follicular seborrhoea on the naso-labial folds and chin 
was observed . in several cases,. but. appeared to be of a 

inor degree. Lesions of the muco-cutaneous junctions 
e.g. balanitis, inflammation of the urethral m.eatus, 
anal fissures and lesions at the outer canthus of the 
eye described under ariboflavinosis, were not observed. 

Eye Changes: Circumeorneal injection was observed in 
several eases, but no cases of corneal vascularisation 
were ·seen. It is difficult, where . en are worki.ng in 
a factory, u.nd,er varying conditions of heat and cold, 
to decide whether mild signs of photophobia and visual 
fatigue are to be regarded as indicating a specif.ic 
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Pellagr ous dermati tis affecting the dorsa of the 
hand s a nd t~e forearms. 

Pellagrous dermatitis in an old man. 

346 . 
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Pel lagrou s derma titi s in a Coloured female. 

Typ ic a l r ash 
af f ecting the 
fo re arms. 

Butterfly rash 
affecting 
cheeks, eye­
brows and 
temples. 

• 



••••• 

t 'ifJ • . 8 U 

110 tai . ival pat lo • It 
,acort; tie •t•t• 

tdt y ... 11• • , e twptl 
illae was I ._.... 

c. .,..1 al.el · •1•• 
• f" Mat coaplet t• Me i · ov•• • , 1 al«· p_r.actta 

10 i ustr:lal 11 . • t _ •• of tne•• ••• ar. 
t 1 •· r.rtta 
l •• (111 our• 
t,fffl"laat111111A) le I ua1ntlll0il 

••o•cted · , t • fect 

e nt 
entity 

ta 

' per ce c 
t end y t t be • t •. 

1y iovolvl 
47 • 

nata 
apt•• oa • iet•}. 

ht)CG:ta1t,,Ut'Qi. 1.18 

••• eecriled ta caae• of 
attv IN .aeao•rb• 
s u ...-. f uad to 

at t•, a 
...... t bl8 

...._ •• ttteu 
t • er • owlaa 

,.. .... 
to. ·• 

• 



• .. 

• 

• t 

SAi!MC<tL 1 · t 19 • 

r-•ae.oe tor ... ....... 
a fa 

ezttAlte 

tllv or •pe •· •• 
· tr tJ.e. rt.a 

... •• . ,, -'•• l.teft. 

le.a49 • t • . ·. 1 ., tb t 
,.,. of tu trlna ·. .-. · aae Mi attupt 

"Of 1H 
lite ia 

1st• 1 a tu ... lflll'l,Aft. 1.a ......tty. 
• . . •• t. . t1a..-, •. 

· of ttte .-e d tbe 

t• eee ·. i • t po· &ff fl8"Ual1J" 
a.ref-. ly di.II follow t e . I: 

.I . i tal1tl nuo .I}• 

Jw •• ta t . • •- • 
ltd e . ..-nti ty • pi.c-tun t o •clttc., llyp..._ 

troi, etc .tvlU•. ttt• e .....c. 1_,.,. 'bl vu1, 
...,., t vtceratM all b t on ••· ft at IJ1"4 
uet11. tolttgbt NCI, 
h · t ca · , wd 

wr,LWIIJUlw •• I tile 

taaf · •-••• 



351 • 

. 
established. Oral hygiene was de_fini tely defective. 

The t~eth were usually stained, and in most cases 

dental . caries was present • often of a very marke-d 

degree. 

Gorv/1 described a condition which be ascribed 

to protein deficiency, wherP. the interdental papillae 

were engorged, scarlet in colour, ulcerated,and fetor 

oris was intense. 

An examination of the social and general condition 

of 1.he above group revealed the following information: 

6;7% were above normal weight. 
93.3% were below ormal weight (From 75% to 99% o.f 

. noraal weight). 
40% had incomes above the Pover-ty Datwa Line. 
60% had incomes below t he Poverty Datum Line. 

Of those above the Poverty Datum Line, the variation 

was from 102% to 29-0% above the Poverty Datum Line. 

The percentage spent on food in this !r()up varied frofl 

51% to 189% of the Poverty Line minim.um. Of those 
below the Poverty Datum Li n-e, the variation was fro• 

49% to 99% of the Poverty Line figure. The percentage 

spent on food . varied from 37% to 257% of the Poverty 
Line standard.' The high figure of 257% applied to a 

single_ man with no dependants. 

The percentage below normal weight is again 

.striking . Th:.~ percentage of income- spent on food is 

also disturbing Only 16.6% spent above the Poverty 

Line minimum 'on food. 

The settled urbanised group 1 Group B,. showed 

that 60% of the men here discussed had incomes above 
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the Poverty Line. Only 25% of G.:-oup C were. in" that 

position, ~!1 50~ of Group · A • . 

lnsofar . as. a . dietary survey eonduc ted under the 

conditions which applied here Qlay be of suggestive 
significance, it was further observed that the m_aJority 
of the cases shflwed a deficiency -of vitamin A~ and 60% 
a de.ficieney of vitamin C in their diets. The diet · · 
analysis showed no deficiency of thiamine but niacin 
is :robably al.so deficlen t as the staple foodstwff in 

general was maiZ1$ ... 

It is felt t hat t hese entities of gingival 
pat hology represent in many eases the results oi a 
defective diet,. and a poor socia-ee.ono·mic backgr-0und. 

I t is probable t hat many cases represent evidence of 

reversible dietary deficiencies. 

Chachal,eh (B~ning Feet) (Gelfand) 17 

This . condition wa$ not recognised at the original 
examination. Interest in the subject of dietary 
deficiencies in Africans has brought the realisation 
that in minor degrees t he condition is not unknown in 
local Afric~ns. Checking m.en with c-ertificates of 
sickness reflecting "Neuritistt as a ca.use for absen-ce 
from workt one has been struck by the fact that a 
detailed history :will sometimes reveal that the burning 
pains in legs1 feet. back and joints are suggestive or 
the conditions- described by Gopalan in 1946• and which · 
he thought was due to deficiency of calcium.pantothenate, 19 

Anaesthesia ,of 1.be sto-cking variety has be-ep seen . in one 

case, d.im.inished reflexes have- been seen in one eas~, 
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and increased reflexes in 2 cases. The calf muscles 
were not- tender~ nor was the Tendo Achilles, and the 
por.i tional sense of the big toe was normal. These 
findings are the reverse o.f what one would expect in 
thiaaine deficiency states. No other . deficiency si_gns 
were o·bserved in the above four cases-. 

Treatment by Tab. Vi ta!llin B. Co. containing: 

Aneurin hyd 
Riboflavin 
Pyridoxin hyd 
Nico tinamide 
Calcium Pantothenate 

2.- mg. -
1~ 5 mg. 
0.2 mg. 
20 g •. 
2 mg. : 1 tablet ·t. i.d. bas 

proved of benefit. where combined with dietary advice~ 
but respons-e is slow. Pantothenic acid alone has been 
shown to be disappointing in the treatment of the 
eondition.14 

DISCUSSION 

54~ of . the men are between 10;& and 20% bel,ow 
normal weight... . This, coupled ~-i th the results of the 
dietary survey, leads one to feel that ther.e may be a 
deficiency of protein foodstuffs (or this aay have 
applied in their childhoo.d), and also a relative 
d-eficiency of vi tamin-s At B Complex and c. Our investi­
gation also suggests that there may be a deficient 
intake of calci.u0t. This seems to eorro,borate the suggest­
ions made in the e. s. I.R. report (No. 180, March 1961) 
that the overall supplies of calcium, riboflavin and 
po ssi·bly vi taain A for consumption by the total 
population in the Union are low in CQ11parison with 
commonly recommended levels of intake. 22 
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Vitamin A • 

. The provi tamins are a group of . carotene and carot­
enoid pigments ·occurring as yellow and orange pigments 
in fruit and vegetables. 14 ~onversio~ of provi tamins 
to vitamin A takes place in ammals in the intestine 
and the liver.. The latter in well• fed humans stores 
reserves sufficient for 6-9 months14 , or possibly a 
little longer. 23 

In children, liver stores of vitamin A may be 
expected to last a shorter ti e than in adults. because 
the vitamin is required for growth. . In infants, 
depletion may occur in 2 or 3 months. 23 

The eye remains the ost sensitive indicator 
of human deficiency of vitamin~. but its specificity 
and degree o·f sensitiveness is still a problem. 14 

Deprivation of the vi tanrln was associated with the 
following findings, in order of occurrence. 24 

(a) Rapid drop in the carotenoid content of the 
blood (from 150 to 12 to 40 I .U.) This occurred 
within the first 8 months. 

{b) Plasma value for vi tam.in A fell slowly after 8 
months of deprivation •. 

(c) The capacity for dark .adaptation deteriorated 
slowly. This was easured by the rod threshold. 
Late eff.ects were an increase in the time of 
transi. tion from cone to rod vision. Hyperkera-
to sis was present at the st.art in certain of the 
volunteers. and varied during the experiment, but 
the variations bore no relation to the vitamin A 
intake. · No -characteristic conjunct:lval changes, 
(opacity, wrinkling, · thickening, xerosis, or Bitot•s 
spots.) were observed.24 IUght blindness (clinical) 
was not specifically admitted in any of the cases 
at SARMCOL, and this same observation was made by 
Hume & Krebs.24 
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Tn . addition to night blindness, xeropthalmia 
and ker-.atomalacia occur in vitamin A deficiency states, 
and these conditions m~y occur si ultaneo-usly.,14 

cClaren25 feels that vitamin A deficiency has 
been,, and probpbly still is. the 11ost iJDportant 
nutritional disorder affecting the eyes, and that 
blindness often follows such a deficiency. 

In alnourished eommuni ties, 4 features of this 
de£iciency are important. 25 

(i) Highest incidence occurs in childhood - from 
end .of the first year to about 3rd or 4th 
year of life. 

(ii) In this group the most devastating effects., 
namely xeropthalntla and keratomalaeta occur 

:>st frequently. Bi tot's spots,. which are 
triangular specks under . the conjunctiva at 
the corners of the eye,. may precede xero­
ptbalmia. 

(iii) Males are more susceptible to the deficiem.;y 
than females. 

( iv) Ocular hypovi taminosis A is one o_f the most 
frequent c.oneomi tan ts of protein malnutrition, 
or kwashiorkor .25 Th:ls association with · 
protein m~nutri tion is vi tally significant. 

In 1942, Brock26 drew attention to the fact that. 
isolated vi ta.min deficienci s probably never oceur 
naturally in hum.ans. lt was also mentioned that 
vitamins A and C have an effect on the health of the 
skin. and that where synthetic vitamins are used they 
should be an addition to, and never a full ~~bstitute 
for the administration by mouth of naturally occurring 
vitamins.26 
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In man, . mongolism has been 1.inked with deficiency 
of t~e yi tamin, and also abno-naali ty of vi ta min A 
men tion~d in di.abe tic 111others. 27 A recent report from 
a Mediterranean area suggests the pnssibll.ity of a role 
in the production of goitre. 14 

Vi ta~n A in finim.al fe~~ingt 

From the point of view of human and animal 
·nutrition Deta .. carotene is by far the .most i11portant 
carotenoid .. Its concentration in most common foods 
usually exceeds that of the oth er pro-vitamins,. but 
due to its two beta ... ionone rings, its vitamin A activity 
is at least twice as great as t hat of other provitamins 
in which nor1-vi tam.in A producing ring structures replace 
one of these beta ionone rings. 28 

Cryptoxa.nthin, anot er p:rovi t .aniin, occurs in 
relatively large am.ounts in yellow maize, and is 
i ortant i n ani.mal .f eding •. 

The contribution of milk and milk products to 
huraan vitamin A requirements· is quite consider-able •. 
The actual contribution depends of course on local 
consumption and vitamin potency of the fat. Figures <>f 
~ in Britain to SOfo i 1 ew Zealand are given. 28 

From eggs., abo~t 10% · ,o f tne vitamin A may be derived. 
Milk and eggs, p-rodue:ed under the, be-st farming conditions 
each cootair., about the sar ·e vi ta.min A potency in their 

. 28 fat· - 50..60 I. U •. per gramme. 

The contribution of animal foodstuffs in a 
privileged cozrununity is indicated by the abo-ve figures, 
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evidence is invariably conflicting and uncertain, and 
also because skin cells have only a liaited nullber of 
ways of e·xpressing im.paired function so that two or 

ore different deficiencies may give rise to the same 
clinical picture. 19 

On studying the diet she,ete for the men in our 
Test Group, one was struck by the high percentage who 
are possibly deficient iri vitaain A. and whilst 
recognising the difficulty of apportioning clinical 
signs to this deficiency" it is felt that attempts at 
correcting the diet as a whole ust have significant 
beneficial effects. 

Chronic skin sepsis and vitamin A deff.ciency 
have been associated by several writers. including 
Smith and Woodruff. 19 Certainly skin infections are 
a problem in industrial workers, and whilst realising 
that factors such as minor traumata, ad.nor burns and 
lack of washing facilities at home do all play their 
part,_ it is felt that vitamin A deficiency may also be 
partly responsible. 

Fat abso!J)tion: 'The vi taain A tolerance test has, been 
used as an index of fat absorption and is of use, in the 
detection of steatorrhoea. It has also been used in 
studies of essential hyperlipaemia where higher level ,s 
were found than in controls. It is p-0ssible that there 
is a group of different metabolic disorders which have 
in co on disturbance of lipid metabolism. and coronary 
artery disease, and the vi tam.in A tolerance test may be 
a means of identifying those subjects who have a 
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increas in the tbiam.ine may precipitate a clefieiency 
state. 23 Diets theref~re, relatively high in carbo­
hydrate but deficient in thiamine wi11 increase the 
accu ulat.ion of pyruvate and pyruvic: aldehyde and this· 
is particularly important in cells sueh as nerve cells 
which have a prel.iominantly carbohydrate metabolism. as 
well as in .~ardiac muscle cells. ich use pyru,rate for 
metabolism. Thiamine is also required for the synthesis 
of acetyleholine anti this may result in imper-feet 
function of nerves. In man, acute deficiency of thiaaine 
results in vascular dilatation and minute haemorrhage 
characteristic of Wernicke's encephalopathy, or if the 
heart bears the brunt, acute . eardiac beri-beri results. 
Both respond dramatically to therapy with thiamine. 14 

A diet which produces beri-beri also tends to 
produce deficiency of prot~i ~ riboflavin and nicotinic 
acid.,14 

Requirements: 

. Plasma levels of thiamine are low - o. 5-10 mcg/ 
100 nd. Red blood cells contain 5..,9 mcg/100 ml, but 
they d-0 not seem to lose their thiamine even under 
severe deprivation. 23 Smith and Woodru.rr19 felt that 
.4 mg thiamine per 1000 . calories was the critical level 
before deficiency signs appeared. The Department .of 
Nutrition in 
thiamine per 
per day .. 30 

their minimum diet. r-e·couend 1.8 mg• 
29 day. Sebrell r ,econunends 1. 0 to 1.6 mgm 

There seems to be reasonable agreement on the 
figure required for thiamine intake per day. If we 
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accept the. Departm.ent of Nutri tio-a• s figure of •. 34 •&•· 
. ., .•. 

thiamine per, l . lb • . loaf o~ whi.te b:read, and · .• 51 •g~_ per 

8 oz. of unsifted granulated .,.aize,. we realise _that 

t heoretieally the average daily .diet of the nie:n e-xamin.ed 

in . this seri-es eon tains adequate quant.i ties of vi tamia 

B1 .. 

fhlamine is synthesi'sed by runtinants, ood . man · 

due to the _p-res.ence of specific intestinal flora. It 
follows that a11.y disease e •. g. infla1ttmations of the bowel, 
by destroying the- normal intestinal flora, will interfere 

with the ab sor-p tio n of the vi tam.in. 

As in other de.fic.iency states, a primary defic­
iency may occur if there is insufficient thiamine in 
the diet, and a ·secondary or conditioned deficiency- may 

be eX!}ected. where intestinal diseases result in poor 

absorption of the vitamin and, interfer-ene.e with its 
.storage an.cl utilieation.14 ~17 

The blood thiamine co,ntent is not a praetical 
procedure for establishing the diagnosis of thiamine 

deficiency.. Urine thiamine content falls a~f soon as , 

dietary intake of thiamine declines and so is of no 
1 14 _ _ 2S . 

va ue. Arroyav'.e suggests th.at the 24-hour output., 
,<_ ~ 

1 hour excretion on f~sting, and the random urine 
specimen for thiamine content per gram of erea ti nine,, 
may prove belpful. 

Blood. lactic and pyruvic acid 1eve.ls rise in .n1 
deficien~y" and are the most reliable i -oehemi:cat guides 

and are brought out by doing the estimation after 

exercis.e and oral glu,cose. Th-is biochemical abnormality 



364. 

must be reversed by therapeutic thiamine to make the 
d . . tai 14 1agnos1s more cer n. 

Thiamine requirements increase in pregnancy but 
it appears nlikely that deficiency produces malfor~tion 

n huans .. 27 

Thiamine and the heart. 

ull discussion of the clinical syndromes, 

cardiac ·and neurological, is beyond the scope of tbia 

studr. Deficiency of thiamine in the diet leads, after 
reserves of thiamine have been used up, to alteration 
in the electro-cardiograph and functional efficiency of 

the heart. If the deficiency is severe or prolonged 
cardio-circulatory failure supervenes. 'fhe classical 
picture of wet beri-beri is however, a late· and 

complicated picture because in endemic areas (rice-eating 
populations) there is usually also deficiency of protein 
(amino-acids) and often of other nutrients. 14 

In true thiamine deficiency, a clinical and 
electrocardiographic picture which is characteristic 
occurs,. particularly in the sequence of events following 
admi istration of thiamine. A sequence of changes in 
the S.T. segment. which gives the superficial impression 
that the ele-ctro-cardiographic picture is becoming worse 
while the patient is obviously i proving, has been found!" 

. any chronic alcoholics suffer from the effects 

of thia ine deficiency. It is not suggested that 
thiamine deficiency alone is r espo sible for all their 
symptoms but . the role of thiamme is established inferent­
ially from the effects of therapy with thiamine. 14 
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Synthesis of .vi ta in B complex: 

Experimenta l l ~r, spontaneous recovery. ~n rats 
has been obseFVed . where the diet was defective in the 
vi"'tami'n B complex. This phenomenon. known as refe-ction, 
has not yet been completely explained:. It remains an 
open question whether i t is due to intestinal absorption 
of vitamins synthesized by t he bacteria. , or to eopro-. 
hagy • 14 I n studies on adult subjects kept on a 
restricted diet for f ifteen we.eks~ without the use of 
sulphonamides or antibiotics, faecal excretion of all 
vitamins studied, except ni acin and p.yridoxine': exceeded 
intake. '£he combined urinary and faecal excretion of 
all vi tam.ins s tudied , except pyri dox:in"t- approximated 
to or greatly exceeded intake on the restricted diet. 
It seems t her efore, t hat many vitamins may be synthe­
sized i t he l n testi nal canal of man by 11licrobia1 actioll 
or excreted into. it through the i n testinal wall. 31 

(ii) Nicotini c acid: 

'f e practical importance of tb·e utilization of 
tryptophan as a precursor of nicoti nic acid is now 
aceepted. 'l'be es·timation that 60. g of tryptophan is 
t he dietary equivalent of 1 g of nicotinic acid is 
important in that some protein which is virtually 
devoid of niaci n can ,supply all the niacin equivalents· 
neees•ary for op ti.m.um heal th.. 14 

The requirements. for niacin ( or nia1:in equivalent -
a term suggest,ed: by the National Research Council in 
1958) are dependent upon t-otal caloric intake either as 
a function of metabolism plus work, or of body size. 
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'fne requirements for niacin or tr3ptophan are related 
to calorie . consumption therefore, as . are the require­
mens for t hiamine. Thiamine, pyridoxin and riboflavin 
are al l necassary fov the conversion of tryptophan to 

. i 14 niac n . 

Nicotinic acid is rapidly converted in the body 

to its a11ide, nicotinam.ide. Thi~ in turn i s an 
important constituent o f c.oenzyme 2 ( triphosphopyridine 
nucleotide T.P.N.) in human red blood cells and also 

·occurs in coenzyme 1 (diphosphopyridine nucle~tide D.P.N) 
found in heart muscle.. The biological f unction .of co­
enzymes 1 and 2 is ei ther to donate or accept hydrogen 
ions in vital ox:ldation - r eduction reactions. The 
conversion of lactic acid to pyruvi c acid is typical of 

. sueh a reaction; some require D.P. N. others T .. P.N. 14 

Deficiencl states: 

S i th and Woodrurr19 ention an antagonism 
between maize and nicotinic acid, and that in maize 
diets far more dietary icotinic acid is required to 
prevent pellagra than in any other cereal diet. The 
tendency to ascribe pellagra solely _ to a deficiency of 
nicotinic acid is no longer tenable. aize, tryptophan 
and niacin probabl y all play a part in the ae iology of 
pellagra. It seems possible that maize contains a 
chemical analogue of nicotinamide which competes with it 
in metabolism.14 It may also be hat the nicotinic acid 
is bound so as to make it unavailable, coupled with the 
fact that maize is deficient in tryptophan and an amino 
imbalance results. 22 
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Pellam:a: 

Pellagra often demonstrates the -multiple aetio­
logy of deficiency diseases w ich i accepted as reason­
able today. In .the typical picture dermatitis, stoaa­
ti tis, diarrhoea an d tnental disturbances are seen. 
Manifest t;f.Qns of thiamine deficiency are common, e.g. 
nenri tis, cardiac failure and oede a.. Ariboflavinosis 
may be suggested by the eheilosis, angular stomati tis, 
corneal vascularisation and follicular seborrhoeic 
dermatosis. Other mandtfe.ctations may suggest a 
deficiency of vi ta.min C or iro11. In treatment it is 
es~ential to administer an adequate mixed diet which is 
rich in all the vitamins. In sever cases, if only one 
component of the B complex i 
accompanying deficiencies 
lead to a fatal outcome .. 82 

administered" the 

y bee, me aggravated and 

Wher e p1ictu1·es of gross vi tam.in deficiency are 
seen, it is safe to assume that a much greater portion 
of the populati·on must necessarily be suffering · from 
milder degrees of deficiency not readily r cognfsed 
clinically. This applies equally to kwas'1iorkor. It 
is also realistic · to reinember that before the grosser 
forms of i tami deficiency result, the individual will 
have existed in a state of partial deficiency in which 
al though o,rganic tissue changes are not apparent. 
functional disturbances both mental and bysical are 
nevertheless present. 32 

Pellagra affect$ the skin, bu(?cal mucous mem­
branes" gastro-intestinal tract and the nervous system. 
The skin lesion consists of a syllDletrical deraatitis, 
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usually' erythematous and pigm nted, . es.qua.mating or 

bullous, wh1·ch ay be pustular and ulcerated. The rash 

is usually seen on the dorsu of t he bands, wri$ts. 
forearms and elbows. The feet are often involyed, and 
the a lkles, f ro.nt and 01.. te aspects o" the lower legs 
an - e't!s. Lesions on t .e ar s 1 ere seen in our cases, 
as described arlier (int e sec tion , pellagroid 

dermat sis), but the legs were not affected. The face 
often shows a typical "butterfly" lesion over the 

cheeks and the bridge of t h e no e. The forehead, chin 

and neck may be aff cted - the latter lesion often 

extends on to the pper sternum in a V-shaped collarette. 

Facial lesion are varied ·nd mas be nodular, 
-0 give the app arance .of a "mud pack~. They may also 
be. cru ty or verrucous. The facial esion frequently 

co-exists with a hyper eratotic affe-etion of the 
sebaceous glands which contain ha1·d, dry, white plugs 

giving the skin a rough fe 1 .. The as ociation with 
ariboflavi oci s has been entio-ned in this connection 
and the possibility of vi antin A deficiency may be 
eonsidered.17• 32 

The uccal lesions co sist of a painful glossitis, 
stoaatitis and gingivitis. The tongue is usually 
bright red, s mootht swollen or atrophic. The edges of 

the tongue are often · rre lar and · ndented by the 

pre sure of the tGe l • T is ph~a men n is extre ely 

common in Africans seen at ur clinics. Ulceration is 

often present in t he outh. throat and tongue and the 

guns are often painf lly s llen. Pigme. ted areas in 

the tongue are often seen, and this too is very cohon 
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acid 1g t. d. s. has produced the same fall in serum 

cholesterol as nicotinic . acid itself i wi. t hou t the 

undesiraoie side effects .. 14 

(" li) Vi tam.in B12 and Folic acid .. 

Our interest in these vi taotins lies in their 
association with: protein rich animal foodstuffs a ·nd 

the def. ciency which may occur in vegetarian type diets. 
Straight dietary deficiency of vitami.n B12 (i.e. not 

conditioned by gastro.intestinal disorder) is thought 
to be rare but might occur in true vegans, as opposed 

to ovo ... lacto-vegetarians.. Folic acid deficiency is 

quite eommon however in underprivileged communities 
subsisting on mainly vegetarian diets. A vicious circle 
mechanism may well operate between folic aei.d deficiency, 
gastro-i.ntestinal functi on and vitamin B12 absorp'tion. 14 

ssessm.-ent of the true frequency of folic acid 
deficiency is difficult i>ecause of uncertainty about 

metabolic relationships with B12 and because of its 

possible ro1e in determining malabsorption in the 

intestinal. tract and a resul ta11t vicious circle. 

Vi tam.in B12 influences folic acid metabolism but there 
is n-0 evidence at present that folic acid directly 

influences vitamin B12 me tabolis • It is presently 

accepted th.at folic acid deficiency leads directly to 

megaloblastic anaemia; it is riot yet certain that 

vi tainin B12 deficiency is a direct -c se of that blood 

disorder. The question is still op n as to whether the 

megaloblastic anae1J1ia which follows vitamin B12 

deprivation is a direct result solely of such deprivation, 
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or is partly t e result of deranged folic acid meta­
bolism ea~~ed by deficiency of vi tami.n B12 •14 

The gastro-intestinal tract plays a conditioning 

role in · determining e.efic .... erscy of the dietary haematinic 
vi tam:in B12. · Addi sonian pernicious anaemia is _ probably 

a synt.l ome of several postdble etiologies,. e •. .g. 

(1) Heredi tarily determined failure of intrinsic 
factor (»12) secretion. 

(2) Heredi tarily determined degenerative gastric 
atrophy •. 

( 3) Gastric atrophy as t' e · end stage of superfic:ial 
inflammatory gastritis .14 

Roth iron and vitamin B12 deficiency may cause 
reversible gastric .atrophy so that even the hereditarily 
determined c ases of Addisonian anaemia may be precipitated 

in part by dietary deficiency •14 

Vita.min B12 is not effective in eoetiac disease 
although folic acid' is very effective in the treatment 
of ad.alt :steatorrhoea and the associated megaloblastic 
anaemi a . A feature of the life of poor people in the 
tropics is their great dependance upon vegetable protein 

which may lead to a deficiency of vitam.in B12. This 

type of anaemia ·cnn be i proved by penicillin both by 

the oral and parenteral route. It is believed that the 

penicillin , in ~lte,ring t he intestinal flora. removes 

bacteria which compete for vitamin B12, or which inhibit 

other bacteria that synthesize vi ta.min B12.14 

The association be twe~n vitamin B12 and growth, 
and the fact that a mild d-eficiency of the vitamin a,.ay 

be a factor in the production of subnormal stature and 
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pre·gnancy whie~ is suggested by the e xperim.ental work 
above. The .levels of B12 .decline during pregnancy so 
that an adequate .diet ·is of great importance and it i ·s 

' . 
probable tha·t a crid:idal level is required for normal 

. · 88 
development. Low levels of B12 have been found in 

cretinis and experimental thyroidectom.y in rats prevents 

absorption of B12. Low levels are also found in older 
people. 33 

Certain carbohydrates, D.manni t 1, L. ~orb.os·e, 
D.xylose and particularly D.sorbitol actively enhance 

absorption of ~itamin B12.
13 

Vitamin B12 occurs mainly 
in ani al protein foodstuffs and i concerned with 
protein metabolism and mitosis. It would be surprising 
how.ever, if tissues other t han those concerned with 
blood · formation were not affected by a dietary deficien!J. 

~ intere·sting sparing of vitamin B12, niacin, 

pantotheni.c acid and riboflavin has been recorded by 

giving 5 g of .a broad spectrum antibiotic per pound 
weight in pigs. (F.A. o. ) 34 

Folic acid and vitamin B12 play vital roles in 

the treatment of many aegaloblastic anaemias wt this 

is beyond. the scope of the present discussion. · 

(iv) Riboflavin (B2) 

Ariboflavinosis82 has been associated with 
follicular dermatosis or seborrhoea, in the naso-labial 
folds, nose. c.heeks and chin. The buccal surface of the 
lips may be inflamed. Fissures are seen at the corners 
of the mouth (angular stomatitis) and on the lips 
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cheilosis, · p·erleche).. The g1o$Si tis is said to be 
specific and gives a magenta coloured tongue with 
flattened ( "mu''shroom") papillae:. 

In the $:in,. phrynoderma and toad skin 11.ay occur 
as is described in vitamin A deficiency. Va-s.cularis­
ation of the cornea with the develop ent of opacities,, 
iritis and a type of cataract have been described. 32 

{cClaren25 mentions nutritional amblyopia and corneal 
epithelial dystrophy in states of vitamin B complex 
deficiency .. 

Reference has been made (p. 341) to the effect 
that clinical results of riboflavin deficiency are 
probably relatively trivial and that there are no 
specific signs of ariboflavinosis in man . 14 Riboflavin 
is probably present in every cell and occur.s in com­
bination with phosphoric acid to form a flavine 
nucleotide . This is often linked with adenylic aci.d 
to for flavine adenine dinucleotide . (F.A.D. ) 14 The 
measurement of F.A.D. in the blood has been suggested 
as mor-e . reliable than the esti ation of free riboflavii~ 

On • 55 mgm of riboflavin a day the red blood 
cell riboflavin content of an experimental group of 
men varied between 10. 0 and 13. 1mcg/10011.l. All 
developed ~.signs :which were labelled as ariboflavinosis. 
A supplemented group receiving 2.55 to 3. 55 g/day gave 
red blood cell riboflavin figures of 20 . 2 to 27. 2 mcg/ 
100 ml. 23 . 

Riboflavin may be found in the urine in excessive 
amounts in cases in negative nitrogen balance and in 
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diabetics as has been Nent·oned in Chapter 4.(p.281) 
The urinary . measurement of riboflavin per 24 hours may 
be of value. For i ntakes b~tween ' •5 g to 1 mg a day, 
9 to 14% of the ingested riboflavin is excreted daily. 
A single., non- timed urinary speci en may yield helpful 
results of riboflavin urinary excretion in field surveys. 

,, 

E.xperimentallJ, a deficiency of vitamin B2 has 
resulted in a reduction in the hatching rate in birds. 

· cro elia ( shortening of the limbs of the young) has 
been described, as has oede a, anaemia and dwarfism. 
In rats a deficiency appears to exert a teratogenic 
effect,, and palat&l defects, micro elia, and others are 
recorded. 27 

(v) Pantothenic Acid: 

Reference has been ade to the "burning f ee.t" 

syndro e and that it .is seen occasionally in Africans 
employed in this industry. It has also been described 
in patients taking I.N. H. 14 

Pantothenic acid is a component of co-enzyme A, 
and is concerned in the process of acelytatior.. 14 

Ex eriments h~ve clearly established that elaboration 
of adrenal steroid hormones is dependent on adequate 
body stores of pantothenic acid. The mechanism by which 
this vitamin acts to facilitate cortical hormone 
production has not been elucidated but its function must 
be identical with that of co-enzyme A, since this is the 
for .. in wbich most of the pantothenic acid exists in the 
body. Co-enzyme A serves as a carrier and activator 
of acyl groups and is essential for the production of 
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pyrictoxi deftc ency. Vi a in B6 also plays a part in 
the enzy e,s concerned with the interconversion of certain 

. . · · 14 f3.tty acids and also 1n nor al adrenocortical function. 

In hum.an volunteers on a pyridoxin free diet for 
up to two onths, no symptoms appeared. If a pyridoxin 
antagonist is given however, sehorrhoea like lesions, 
occur around the eye, nose and mouth, cheilosis is seen', 
also glossi tis,, . weakness, dizziness, vomiting and mild 
lymphocytop·enia. These signs disappear in a days if 
pyridoxin is given. Peripheral neuritis may also occur 
and the peripheral neuritis .of I.N.H. therapy r~sponds 
to treatme11t with pyridoxin.. Treatment with pyridoxin 
does not diminish the therapeutic effect of I.N,.H. 14 

It is probable however, that the best treatment for the 
neurological side . effects of I.N.H. is systemic vi tam.in 
B complex therapy.14 

Convulsions appear to be a .critical manifestation 
of pyridoxin deficiency, and a certain baby food has 
been incriminated in this way. The conv-ulsions and 
hyperirritability which occurred in about 3 out of 
every 1000 infants fed this formula disappeared when 
pyridoxin was given. It is said that these symptoms 
may occur on intakes of less than 0.1 _gm of vitamin 
B6 a day. Vi tam.in B6 appears to be the only B vi ta.min, 
deficiency of which causes epilepsy in IJlallllllals, includ­
ing man.14 The E .. E.G. is normal within minutes of 
giving intramuscular pyridoxin. 

A mi·crocytic anaemia associated with pyridox.in 
deficiency has been described in dog and pigs and it 
is thought that the defective heme synthesis is due to 
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attribute . this . to chronic scurvy. They main tain that 
the sc lerotic . chapges in the skin and subcutaneous 
tissues develop seconclarily : to, and persist long af ter, 
t he initial haemorrhage into uscle, subcutaneous t issue 
and dermis. They also suggest tha.t t here is a relation­
ship between sidero~is and scurvy in the Bantu; possibl y 
because vitamin_ C is concerned in t he transport of iron 
across reticulo-eadothelial cells. It is possible too 
that absorption o f vitamin C is defective, due to heavy 
deposits of haemosiderin in the jeju11al and duodenal 

ucosa. 20 

Mode of action of vitamin c. 
There appears to be deficiency in collagen 

formation and in the function of s ecialised cells., 
the osteoblasts, od()ntoblasts and ameloblasts in scurvy. 
'fbe essential lesion in cartilage appears to be a f ail ure 
of the ,roduc ion and main ter1ance ·of intercellular 
substances. The cells of the cartilage cease to fora 
matrix and become irregular in shape . 14 

Vita in C plays an important par t in cell 
physiology. A lack of pho sphatase, esterase and 
oxidase in scorbutic tissue has been shown,. as also t he 
reduced capacity of the cells t-o metabolise the amino 
acids, tyrosine and phenylalanine.. .A diminished 
activity of many other enzymes has bee described. 14 

The only posi tive bioche~ca lesion that has been 
demonstrated in scurvy is an abnormality of tyr osine 
metabolism-. 14 

T~~ rel~tionship of vitamin C to adrenal f unction 
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acid with .regard to 

doses which are -o ut 
~" •, 

needs for vitamins ... 

vitamins is exercised with heavy 

of comparison with . the physiological 

Whilst ascorbic acid in experi-

mental conditions .can replace numerous vi tam.ins, these 
also can to varying degrees replac-e vi tam.in c .. 39 

It is evident that the key property of ascorbic 

acid is · that of a redox agent.. On the -0ther hand, 

scurvy. is not cured by non-speeific red.ox agents such 
as iso-aseorbic acid.. . In general, iso-ascorbic acid. 
possesses the physieo-chemieal properties of ascorbic 

acid, but a fundamental difference is that it has only 

one- twentieth of the anti ... scorbutic power of ascorbic 
acid. 39 

The tissue concentration -of 

less than that of .L-ascorbic acid. 

non-antiseorbutic.37 

Conclusion: 

D-ascorbic acid is 

D-ascorbi.c aeitt is 

The role . of certain vitamins has been discussed 

and their inter-relationship with adequate diets has 
been stressed. It remains to add that in the absence 

of organic disease in the individual who employs a diet 

adequate in ealories in which cereals are proadne.nt, 
but are suppleniente,d with sufficient milk, eggs, m-eat, 
fruit and green and yellow vegetalJles, no physiological 

benefit will be, derived from taking additional vi tamins. 40 

The need for- an adequate, balanced diet in industrial 
workers is basic to this discussion,. 

"Food is a fun<1:amental necessity of life, and 
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: 

adult, . the net excretion (stools and urine, omitting 
the negligible amount lost -in -sweat etc .. ) equals the 
intake, provided the subject con,cerned has been on the 
same diet for a . long period and is in a good static 

14 , metabolic state~ .· a 

Physiological doses of vitamin D are necessary 
to maintain the required intestinal absorption of 
calcium to fulfil the body's needs .. Vitamin D appears 
in addition to exert a hypercalciuric and hypercalcaelllic 
action. ( Jackson) 41 

Vitamin D causes .parallel rises in the serum 
calcia and citric acid. The actions of the parathyroid 
hormone and vitamin Don bone are not unrelatedp as is 
evident from the observation that in the vitamin D 

' 
defi.cient rat, the hormone is ineffective in mobilizing 
calcium. Vitamin Dis further implicated in its 
relationship to citric acid in that the vitamin reduces 
the ability of the mitochondria o.f the rat kidney (but 
not liver) to oxidise ci trie acid. 43 

.Calcium is present in the serum in 3 major 
components; the non-diffusible protein bound fraction, 
the diff usible ionic fraction and the diffusibl·e 
·complexes. The ionic fraction · is the major component 
of the diffusible fraction. 43 

(1) Non-Diffusible .. 

(2) Diffusible. 
Protein bound 

(a) Ionic 

(b) Complexes 
Approx. 

3.3mg/100ml 

5~.3~/lOOml 

1 ~2!1Yif 100m.l . . . 43 
10.0mg/lOOml. 



390. 

Vitamin D, lactose and the amino acids L.lysine 
and: t.arginine increase the .absorption--of . calciua. 
Phosphates, phytates., oxalate and fatty acids seem to 
hamper absorption. Vi tam.in D has been shown to be less 
effective than L.lys~ne . in stimulating the absorption 
of calcium from. the- gut, but causes equal deposition 
in the fe•ur .. 43 ·Apart therefore, from its effect on 
intestinal absorption, the vitamin has actions on bone 
mineralisation and kidney excretion. 48 Vitamin Dis 
necessary for the development of the foetal skeleton. 
Reserves can be submitted t o the young, and depend upo.n 
the level of vitamin D in the 11other' s diet. Ossificat­
ion depends upon the level of calcium, phosphorus and 
vitamin D.27 

Kan and aniaals can adapt to low levels of 
calcium intake by increasing the efficiency of absorp. 
tion. Nicolaysen proposed an ttendogenous factor" 
linking the sitore,s of calcium. on the one hand and the 
efficiency of calcium absorption as influenced by vitamin 
D on the other. hand. and that vitamin D was necessary 
for its action. The endogenous factor is a concept 
only and there is no definite -evidence to link it with 
a particular hor.m:one or biochemical~ but possibly the 
parathyroids are involved.43 

The rate of adaptation to a low calcium intake 
varies and there is usually a period of negative ·catciua 
balance which may last for soae weeks, or even nronths. 
Little change in urinary calciu is noted, hut increased 
absorption and 1ess faecal calcium. excretion occurs. 

In t he process of adaptation to a low intake, two 
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biologi.cal laws. have been enunciated. 43 (Hegste4) 

(i) The body makes more efficient ·.utilisation ' 
, of a nutrient when the body is in need. 

(ii) .A.11 so-called ·normal adults whether they are 
found · eating low calcium diets or high calciua 
diets, are in balance and show no signs of ill• 
heal th attributable directly to the level of 
calcium intake. 

Calcium ioss in sweat is higher where the 
humidity and temperature are higher and a f ig,ure of 
484mg/day at 380 C. and a relative hwaidity of 68% bas 
been recorded. 43 Iron loss in similar conditions .is 
also high. In such conditi~ns~ special allowance might 
be reasonable in esti a ting minimum requirements. This 
would apply in an industry where workers are subject to 
conditions of fairly high temperat~e and high relative 
humidity as occurs in Howick, particularly during the 
summer. 

The effect of pregnancy on calcium requiremei1ts 
lies outside the scope of this study, al though it is 
realised that the highest calcium requirement occurs 
during lactation. Certain studies in the Be1gian Congo 
would seem to suggest that many African women are in 
negative calcium balance for a prolonged period during 
their child bearing. epoch, yet no skeletal disorder• 
have been described. 14 

Fluorine causes a calcium shortage and inhibits 
certain. enzymatic processes, particularly the activity 
of phosphatases. It also has an inhibitory effect on · 
carbohydrate metabolism. The toxic effect o f fluorine 
is related to the calcium intake and to calcium 
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metabolism .generally and calcium is administered 
therapeutically in fluorine intoxication. 12 

Conclusion: 

A high calcium c ntent of the diet has been 
inf.erred to hav-e a deleterious effect upon iron 
absorption. and iron .deficiency anaemia has been 
produced in mice by feeding a diet rich in calcium.14

b 
(Woodruff). 

The subject is complex however, for a high 
calcium content of the diet might be e xpected to 
compete with i ron for phosphate and 1hus release iron 
for absorption. (Brock) If there is much calcium and 
little phosphate, the calcium might impair iron 
absorption but in a diet containing an excess of 
phosphate, a high calcium content could presuaably 
assist iron absorption.14 Calcium is important too in 
many tropical die.ts where an iron deficiency anaemia is 
collll1lon. In these areas iron intake is usually adequate, 
or greater than that accepted as minimal in Europeaand 
North America. Chronic diarrhoea and other infections 
play their part in causation, as do the bulky carbohy .. 
drate diets which although rich in iron have . high 
phosphate and phytate and low calcium levels. Heavy 
infestations of hookworm aggravate the position. 14 

(Nutrition Unit of W.H. o. and the Natri tion Division 
of F.A.O.) 

. - .. - - -
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M:ethod .Qf a<l':1inistering the supple•enJ: 

A sim,ple rmechanism was .adopted for the mixing._ 
and issue of . the rations. int mugs ere purchased 
especially for issuing the ration and were pas.sed 
through stea after being used. The tablet was giv.en 
at the sa e time as the pint .of skiamed milk. At no 
time was the ration varied, nor were any adjustments 
made in the provision of the ration. The fact tha·t 
some men took less than others is the result of their 
own behaviour and does not reflect any attempt at 
influencing the amount of ration consumed • 

. Each volunteer in the Test Group was issued with 
a card. This he presented during a tea break an-d was 
issued with . the supplementary ration. The ·cards were 
then sorted, counted and a check kept of the number of 
supplements each man received. Furtller observation of 
the en in the three groups (referred to collectively 
as the "Test Group") was made from tiae to time, and 

the following facts will be discussed in part 3 of this 
chapter. 

( i) Weight changes. 
( ii) Improvement in general well-be· ng and disappear­

ance. pf malnutrition signs • . 
(iii) Comparative sickness records. 
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Table 57 

. , Ana.}.i sis of Dried Skimmed Milk Powder 

Nutrient Unit Dried S .. f.P. Roller Dried 
(per 100g) s .. ·r.P. Hind 
(Dean)15 Bros. 

I ' 

Protein g 35.5 86.8 
Fat g 1.1 ~ 

Carbohy rate g 52.2 . -
Calcium mg 1?300 lt315 
Phosphorus mg 1.035 .. 
Iron 111:g 0.6 o.ooas 
Vitamin B]. mg 0.33 -
Riboflavin mg 2.00 -
Nicotinic acid mg 1.1 • -
Vitamin C 11g 11 -
Vitamin A or) I. U .. 44 .. 
Carotene ) 

Calories 355 359 

The aminogram of roller dried skim.med milk is 
as follows: 44 Expressed as grams of amino acid per 

16 gm of nitrogen. 

'fable 5.8 

. 

Safe in take · f o~ m.en 
gm oer dav. 34 

Arginine 2;6 
Histidine 2~7 
Lysine 8~0 1.60 
Phenylalanine 5~1 2;20 
Methionine 2~5 2;20 
Leucine 9~8 2~20 
Isoleucine 7~5 1~·40 
Valine 7~0 1.60 
Glutamic acid 19~0 
Glycine 2.2 

. 



1 

r 

t ... 

• la ·t le 

• 

'· 
• r leti4t 

• 
tlaet tM 

rt 8 of 

ts t . • 



398. . 

Analysing these figures i to two groups, (i) 

those living at home and (ii) those lodging in rooms., 
gave inconclusive results: In Group A,' the whol e o f 
the group are lodgers in the Co1,D:pany Compound • . In 
Group B, 56 out of 85 living at hom.e,. · or 66%, had 
signs of malnutrition, and 59% of the lodgers (10 out 
of 17) · were similarly affected. 

In Group C, 32 out of 53, or 60. 3% of those living 
at . home showed signs of malnutrition, co pared with 
80 . 9% (42 out of 52} of those who lodged elsewhere. 
The total number of lodgers showing malnutrition signs 
of vario1,1;s ind.sis (65 . 4%) and this represen ts 56% of 
the total number who were · found to have malnutri t ion 
signs. These figures were extracted in order to 
illustrate the extent to which living away f ro.lll hoQle, 
plus having to cook for themselves might contribute t o 
the presence of malnutrition. It is not considered 
that the above figures are significant enough to warrant 
any comparative conclusions being drawn. Where a 
supplement such as the one used here is given for a 
period of a year or more , and improvement in g eneral 
well-being plus improved sickness statistics follows. 
it is perhaps reasonable to assume that malnutri t ion 
has be:en at least partly responsible for the ini t ial 
state of affairs. 

T_.- E M i'OICAL ASPECT OF THIS SURVEY 

Part Three: 

T is section is discussed under the following headings: 



(i Weight changes 
( i) Malnutrition Siwis 

(iii) Si.ckness Records 

(i) Weight Changes: 

399. 

The weights of the men in the three groups, 
called collectiv,ely "the test group", were compared 
with the weight standards in the tables oft e "Life 
Extension Institute of New York City". Weight checks 
were made from time to time, and the results correlated 
with the amount of the supplementary ration consumed. 
A further subdivision of the three main fgroups was 
made, as follows: 

(a) Those taking less than 41% of the total 
available ration, and 

(b) Those taking between this ration level 
and the better ration scale of approximately 
70%~ and 

(c} Those taking 71% and more of the available 
ration. 
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Table 60 • 
Summary of Weie:ht Changes .at end of· . First Year 

.. 

Group. Ration Ration . ation 
under 41% 41f~7o% over 7!% Total 

A., Losses () · 5 11 16 
Gains 5 6 50 61 
No ch ar1g 0 1 3 4 

". 

Totals 5 l.2 64 81 

B. l,os1,:;es 0 3 8 ll 
Gains 8 10 50 · 63 
No change 1 0 3 4 

-
Totals 4 18 61 78 

C" Losses 0 2 11 13 
Gains 4 10 51 ·65 
l1o change 0 0 a 8 

Combined 
A, B & c. 

Losst:s 0 10 ao 40 
Gains 1.2 26 151 189 
No change t 1 14 16 
1st year 13 37 195 245 

This table reveals a weight g~in in the column "Rat io.n 
over 71%", and a fair weight gain in the column "41%­
,70%" •. 

I n -order that the f igures n1ay reflect a 
conservative estimate., gains of from 1 to 3 lbs have 
been regarded as normal fluctuations., not necessaril y 
attributable to the supplementary ration=, and have been 

bracketted with the wei ght losses and static weights~ .. 
With this in ind, it is submitted that the wei ght gains 
shown in the preceding table off.er an indicati on of the 
value of the suppl,ementary ration to the majori ty of the 
men concerned ... 
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T'he conventional method of measuring the relative 
value of proteins is by their . effect on growth,. i.e. 
weight gain. It is acknowledged however, that thi's may 

be misleading, ·as the increase may be in fat. in water 
or other variables. (Gopalan) 34 A better as.sessment 
would be that of nitrogen retention. 

The effect of diet on a population was discusse.d 
by Suzuki. 45 He noted that the basal etabolisa of most 

. Japanese showed a deurease of . appr-0ximately 10% due to 
food shortage in World War 11. The body size of the 
Japanese has increased since 1900 by approximately lea 
in stature, per decade. This was interrupted by World 
War 11 which resulted in a conspicuous decline in 
stature which was m.ost apparent in adolescence. A few 
years after the war, with better food supplies, the 
stature again increased, and now surpasses the pre-war 
levei. 45 

Brock4 feels that in the milder stages of chronic 
functional disturbance the only proof of malnutri tional 
origin is the demonstration of better function after 
adlllinistration of a supposedly deficient nutrient or of 
a better all-round diet. He, suspects that this type 
of subclinical malnutrition is a common cause of impaired 
vitality and growth in the economically depressed strata 
of all society and . perhaps al.most universally in. under 
privileged nations. 4 The results of the study at 
SARMCOL strongly supports this view. In general, it 
can be stated t hat privileged populations are taller 
and heavier than underprivileged on.es. This is probably 
in part genotypical, but in part environmental. 4· 
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on body weight alone .. 

In . the s tu.<ly at SAIDiCOL the interest had to 
centre on simple easurements such as weight gain., 
general improvement in well-being~ correlated with 
improvement in posture -and the state ents of the men 
forming the test group. 

A table showing the position at the end of th;e 
second year is now presented .• 

'ffible 61 .. 

.summary of WeiR:bt Chan~es after 2 Years InvestiQ'atioa: , 
Group Ration· R~i:on Ratio~i Total 

under 41~ 41 70% over 71 
A. Losses I 

5 '2 6 13 
Gains 18 12 38 63 
No change 1 1 8 5 
Totals 24 15 42 81 

• Losses 4 3 6 13 
Gains 23 11 28 62 
No change 1 1 1 3 
Totals 28 15 35 '18 

c. Losses 3 4 6 13 Gains 22 15 32 69 
No change 1 2 1 ' Totals 26 21 39 86 

Com.bin d 
A• B & C. 

Losses 12 9 18 39 Gains 63 38 93 194 No change s 4 5 12 

Here again,. those men who took ill% and more of 
the ration, offer evidence of weight gains in the .vast 
majority of cases (93 out of 116) . There is. again a 
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fair .weight gain :in. the group _who took between 41% and 
7o% of . the ration ( 38 out of 51.)~ and surprisingly an 
even bigge.r _nqmQer · gained weight i~ those who took less 

. . . 

than 41%of the . sup1>lementary ration (63 out of 78) . 
No adequate explanation can b·e offered for this latter 

fact, except that nutrition had been frequently 

discussed with all the men co ... operating in . the test, 

and .possibly this faet had led to a more balanced diet 
being taken. · In general too, it seemed that the main 
effect of the supplementary ration was evident at the 

end of the first year. 

Analysis of Weight Records: 

Other factors beside nutrition which may have 
a bearing o.n weight were next considered, e .• g. 

(1) Presence of chronic illne·ss. 
(2) Inadequate meals, resulting from a low food budget, 

and which the supplementary ration was insufficient 
to balance. 

(3.) Those cases where the physique and the weight were 
normal or above average, before starting the ration 
te.st. 

Where men did not show a substantial weight gain, 
or where they actually lost weight,- further inv,estiga. 
tions were ade .. 

The numbers who did not gain weight are as 

follows: 
First year of investigation. 

Group A (1): On the lower leve.l of 41% to 70% 
of available ration issues 

Group A ~2): On the better level of over 70% of 
available ration issues 

Total 

7 

32 
39 -
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Group B (1): · On the lower level of 41% to 70% 
O·f available ration issu~ 6 

(2): On the better level of over 70% 
of available ration issues 22 -

Total '' 28 
~ 

GrouE C: (1) On the lower level of 41% to 70% 
of available ration issues 5 

(2) On the better level of over 70% 
of available ration issues. 36 -Total 41 -

In Group A it was found that 23 en (out of 39) 

had normal weights at the start of the test, and 6 were 
below the Poverty Datum Line in their dietary scales. 
Pyorrhoea was further recorded in six cases; in 2 
cases it was associated with diets below the Poverty 
Datum Line, and in 2 other cases it was associated with 
chronic chest disease, plus a'iood budget below the PDL. 
One case had .chronic dysentery. Three+ other cases are 

' listed below. These figures are swnmarised as follows: 

Pyorrhoea 
Pyorrhoea + sub ... P. D.L. Food Budgets 
Pyorrhoea + t,ub-P.D.L. Food Budgets + chronic 

chest disease 
Chronic Dysentery 
Sub-P •. D.L. food budge ts only 
Initial weights in normal range 
Sub- P .. D.L. food budget and heart disease+ 
No ct.pparent cause+ 

Total 

• • 
: . 
• 
• • 
·• .. 
• • 
t 
• • 
1 

• • 

2 
2 

2 
1 
6 

23 
1 
2 -89 

In Group B, 13 (out of 28) presented with normal 
weights at the start of the investigation. Three cases 
had pulmonary tuberculosis, 2 cases had. chronic 
bronchi tis, 2 had had a recent illness shortly before 
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bei~g re .... e~amined .• . There were ~+ other cases involved, 
as will be seen froni · the following details:, 

Pyorrhoea ·· } st-
Oral sepsis,+ 
Re1:ent illness at time of weight check 
Chronic chest disease 
Pulmonary Tuberculosis 
Initial ·weigh ts normal 
No apparent cause+ 

Total 

... 
• 
; 

J 
1' 
• • 
• • 
: 
,. 
• 

1 
l 

2 
2 
3 

13 
6 _.............._ 

28 
~ -

ln Group C only 3 cases out of 41 presented a 

normal weight pattern at the start of the investigation. 

This is perhaps of significance when it is remembered 
how this figure differs from the preceding hnr groups, 

and t hat Group c comes from the slwas around Howick. 

Twelve cases had food· budgets below the P*D. L . Five 
cases had gross pyorrhoea, 2 had pyo.rrhoea plus food 

budgets below the P . D.L.,, 3 had pyorrhoea and chronic 

bronchi tis,. One with pyorrhoea had pulmonary tuber­

-culosis, three· had chronic ehestdi.se-ase, and three 

others had pulmonary tuberculosis .. Two other cases 

with pulmonary tuberculosis had a dietary scale below 
the poverty datuQt line. The details are sWIUJler.ised 

helow: 



Pyorrhoe-a 
Pyorrhoe·a :t- Sut,.:.p. D.L. f o-0d budge·t 
Pyorrhoea + <:hronic chest disease­
Pyorrhoea ~ pulmonary tuberculosis 
Chronic chest disease only 
Pulmonary tuberculosis only 
Pulro.onary T.B,. + Sub ... P.D.L . · food budget 
Chronic che;st disease + Sub-PDL food budget 
Oral sepsis 
Jio teeth + Sub ... P. D.L . food budget 
Initial weights normal 
Sub- P . D.L. food budgets 
Xo recorded cause 

Total 

I 
: 
t 
: 
.; 

• , .. 
I 
2 
: ~, 
,:. 
• . -. 
::. 

: 
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. 5 
2 
'3 
1 
3 
s 
2 
1 
1 
1 
3 

12 
4 -41 

The total figures at the end of the- second year of the 
test wer.e: 

Grou12 A: (1) On lower level of 41%- 7o% of 
available ration issues 6 

(2) On the better level of over 70'$ 
of available ra. tions 1S 

Total 

Gr~up B: (1) On lower level of 4lfa-70$ of 
available ration issuas 

{2) On. the better level of over 
70% of available rations 

Total 

Croup C: ( 1) 011 lower level of 41%-,. 70% of 

-26 

13 -19 

available ration issues · 10 
(2) On the bett,er level of over 

70Pfo of avail.able ration;s 22 

Total 32 ............. 
The reasons sugges-ted are .essentially the same as those 
already discussed,. bit t the summaries are appended for 
the sake of .eo.m.plebmess .• 



Gr<?UP A: 

~roup B: 

Group C: 

Pyorrhoea • • 
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Pyorrhoea+ Sub~P. D. L. food budget : 
1 
3 

Pyorrhoea+ c ronic chest disease 
+ sub- P . D. L. food budget : 1 

1 
1 

Cronic chest disease : 
Heart disease+ sub-PDL food budget : 
Initial weights norm.al : 12 

4 
s 

Sub-P. D. L. food budgets 
No recorded cause 

Pyorrhoea 

Total 

Pyorrhoea+ Sub-P. D. L. food budget 
Chronic chest disease 

ulmonary tuberculosis 
Recent illness at time of weight 

c eek 
Initial weights nor al 
o recorded cause 

Total 

Pyorrhoea 
Pyorr oea + chronic chest disease 
Pyorrhoea+ sub- PDL food budget 

yorrhoea ~ chronic chest dis ase + 
sub-PDL food b1,1dge t 

yorrhoea + pulmonary tuberculosis 
Chronic chest disease 
Pulmonary tuberculosis 
Pulmonary T. B. + sub- PDL food 

budget 
Chronic chest disease+ sub.POL 

food budget 
No te~th + sub-PDL food budget 
Sub P. D. L. food budget only 
Initial weights normal 
No recorded cause 

Total 

• • 
• • -
: 26 -
: 1 
: 1 
: i 
: ' 
: a 
: 6 
: s -
: 19 -
: 3 
: 2 
: 3 

: 1 
~ 1 
: 1 
: 2 

: 2 

: 1 
: 1 
: 5 
: 9 
: 1 -
: 32 -
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NOTES: 

The: ab<,ve· analysis indicat-es that in the first 
year of · the. test ther~ were 108 men. o· failed to, gain 

weight,_ or actt.tally lost weight in spite of their taking 
41% and upwards 01· the available supple entary ration. 
No · adequate 1"eason, fot'" this could be given in 12 cas,es .. 

Of the remaining 96, 3-9 bad approximately normal weights 
before entering the test. Dramatic weight gain,s were 
not expected in these .cases., as their physical :eonditioa 

appeared to. be normal .. 

In the other S7 eases,, various physical 
conditions -existed as well as lo-w food budgets, a 

combination which reeards show is associated. with low 

weigh ts and the presence of malnutrition; The figure 

of over 70% of the supplemeri tary ration issued was 

considered · the mini . um requirement for the opti·mum 

ban~fit to be derived. Obviously sueh an arbitrary 
figure cannot be t,trictly applied to each individual . 
There are however, too many factors known and unknown 

to attempt to individualise statistical fiRures . o.f this 

kind, and they are submitted as generalisations. 

The comparable figures for the end of the se·cond 

year of tbe test reveal that only 7 of the 77 men taking 

upwards of 41% of the ration had no known factors 
re-corded to accmunt for their failure to register weight 

gains. Twenty.-seven were wi. thin the normal weight 

f"~nge,. ·while the remaining 43 all had records of some 

of the facttts found to be asso.ciated with unsatisfactory 
physical condition. 
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Analysis of Weight Gains (4 lbs. and over) , here 
Rat· on Intake . was less than 41% of Available Issues. 

It was found that in eaeh of the Test Groups · 
there were a few men who made substantial weight gains 
in spite of taking less than t he lower level of ration 

issues. The level was regar_ded as approximately 41% of 
t he tAtal available ration i s suecl. 

In Group .A, e.g. there were 11 men who gained 

from 5 to 9 lbs. whilst taking . from O to 39% of the 
available suppl,ementary ration . Nine of these ,men had 

food budgets from 107% t o 171% of t he pover ty datum 
line minimum. Two . had f ood budgets below t he poverty 

datu line inimum .. In five cases t he initial weights 
were within the nor mal range. In t he re aining six 
cases, the weights wer e between 82% and 90% of the 
standard weights applicable.. The figures for the second 
year of the investigation are as follows· 

Group A: ( C'o pound) 

11 men gained from 5 to 9 lbs. over their 
initial weights while taki ng from Oto 39% 
of the available · ration issues in the second 
year of the test. 

9 of the above 11 had food budgets from 107% 
to 171% of t he Poverty Datu Line mj.nimum, 

2 had food budgets below that mini u • 
5 had initial weights within t e normal range. 
6 had initial weights between 82% and 90% of 

their standard weights. 
Only 1 of the l.1 :registered a substantial. weight gai n i n 
the second year of the test (8 lbs). Seven of the 11 took 
more than 41% of the available ration issues in the f i rs t 
year when their major weight gains were· registered. 
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The -results_ in 'Groups B & Care summarised briefly 

below: 
Groue B: (Howick Native Village) 

19 men gained from 4 lbs to 23 lbs over their initial 
weigh ts? taking from O to 33% of the available 
ration issued in the second year o f the test. 

15 of the abov-e had f ood budgets from 102%-·192% of the 
P.D.L . minimum. 

4 had food budgets fr.om 7lfa-85~ of that ndnim.um .. 

7 had initial weigh ts within the normal range. 

12 had initial weigh ts from 85%--90% of the standard 
weights. 

Sub ·tantial weight gains from 7-18 lbs. were registered 
in only 4 of these cases in their second year. 
16 of the 19 took more than 41% of the available ration 

issues in the first year of the test when their 
major weight gains were registered. 

qrou;e q.: (Slum areas) 

19 men in Gr<H.tp. C gained fro 4 lbs to 20 lbs over 
their initial weights,- taking from o.36% of the 
available ration issued in the second year of the 
test. 

12 had food budge ts from 77f-85% of the Poverty Line 
minimwn. 

7 had foo(} budgets from 77%-85% of the Poverty Line 
minimum. 

11 had initial weights within the normal range. 

8 had initial weigh ts from 72%,...86% of their standard 
weights. All the substantial w.eight gains in thi 
group o.f 19 men we.re regictered in the first ye.ar 
of the te.st, when 17 out of · 19 consumed over 41% 
of the supplementary ration. 

Having regard to many of the factors which sight 
influence a man• s weight it is submitted that the .analysis 
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The fi gures for the se~ond year of the test are also 
aµpende.d. 

Table 68 • 
Group A. s~_cond year of test 

' 
Percentage ~ Im- I Relapi Signs 
Ration:- i .. s. p.roved Heale.d ed. · now To-tal 

prese-nt - -
Under 41% l ~ 12 2 ... 15 

41%-70% -· .. - lo ~ ~ 10 

Over 70~ ... 2 21 - - 23 

!2._tal 1 2 43 2 - 48 
Groun B. 

~ ..... -
Under 41% - - 17 8 - 20 - -
41%-70% - - 9 2 1 1! 

Over '70% - '!"' 20 - '!" 20 
-

Total ' - - 46 5 - ·51 
.. 

Grou;e c; .. 
Ut1der 41% 1 - 17 - - 18 
41%-70% -· '!"' 14 1 ... 15 
Over 70% - - 2tl - .. 28 
Total 1 1 59 1 - 62 
A, B & c. 

. I 1 

UndP.r 41% 2 1 46 5 - 54 
41%-70% ~ - 33 a - 36 
Over 70'fo - 2 69 - ~ 71 
Total 2 3 148 8 - 161 

" 

I• 

It will be noted tha t many cases are reported as 
"he aled• in the und.er 41% ration group. I t is know.n 
t hat many men i n thi ration f;J"OUp in the second year 
took considerably more than 41% in the first year of 
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the te,st • . As a result, the malnutrition signs had 

either improved or .healed before the second year of the 

test was under way. 

The overall impvession was that most of the men 
benefitted by taking the supplement, and they confirmed 

this by admit~ing to a better general state of heal tb 

and ae ti vi ty. The posture in many improved ,noticeably. 

The results of these weight checks plus the 
improvement noted in the majority who exhibited stigmata 
of malnutrition, supports Brock"s view14 that where 
dietary deficiencies were presumptively establ ished 
and improvement -Occurred as a result of test feeding,, 
this might reasonably be considered. to carry conviction, 
although it does not constitute proof. 

(iii) ~o!l>arative _ Sickness Records: 

The problem. of the worker who regards his two 
weeks sick pay as a vacation to be elaitlled as a right, 

is familiar . in this and other industries, where sick pay 

is provided.. However, it was f .el t that the questio.n of 

sickness amongst the Non ... Europeans, particularly 

Africans~ was closely bound up with the housing shortage,. 

involving as it often does, separation from family life 

and over-crowding., either with or without. families,. in 

unhygienic, se-lf-constructed dwellings with a total 
ab.sence of any sanitation. In these Ql)nditions of squalor 

and lack .of family life or social ao,.eni ties,. sh-ebeens 

flourish. The harmful effects of a weekend: spent at 

shebeens is known to be an important factor in ab.aentee­

isL The side-effects of lowered resistance and 



increased susceptibility to infe-ctions cannot b-e 
ignored .• 
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The- Company~ s records oi the cost in terms of 
sic.k-elait11s paid out in certain years, are as follows: 

In 1955: SARMCOL paid out £6,418 for Sick Pay 
representing over 104.,.230 hours of working time lost, 
or approximately 2.5% of the possible working time. 
Non-Europeans lost 95, 570 hours .• 

1956: - The Company paid out £5,.817 for Sick Pay 
involving 85"435 hours of working tillte lostt or 
approximately 2.11' of the possible working time<. 
Non-Europeans lost 80 t466 hours. 

In 1957: The Company paid £8,016 io Sick Pay for a 
loss of 122,872 working hours, or 2.8% of possible 
working ti e. Non-Europeans lost 105_~ 704 hours. 

Records showed that in 1955, 50% of tbe employees 
receiving sick pay were clai.nrlng the full amount of 
sick pay to which they weJ·e entitled under the provisions 
of the Wage Determination Act , that is,. full pay for 
two weeks ~n each 12-m.onth cycle of ,employl1lent. The 
records of sickness only cover peri~ds of absence for 
which sick pay clai s, supported by . the requisite 
medical certificates were sub i tted. 

Absen.ce from work due to sickness: Experience in Britain. 

It is interesting that Government experience in 
Britain has shown that the introduction of a sick pay 
scheme not .only increases absence from work, but that 
it also increases the difi.erential absence between 
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·- .J ' 

' ' ' 4'l 
time all;d piece rate work,ers. In the steel industry 

in Britain,' there -is no sick pay_· scheme, and there are. 

wide differ-enees fn the le-vel of pay. It was f<n1,nd in . . .. ' - .. ,. . .. ' ...... 

this industry that the number of -shifts lost per 100· 
47 men per year, tended to increa.se_ wi, t _h wages. F.amily 

' ' 

responsibilities and social back~roun_d were also fountl 

to influence the picture, and absence tended to be 

higher for single men and to fall as the number of 

dependants increases up to tWQ. Men with more than 
two dependants tend to be away . from work more. In the 

latter case as the total family load rises, _ the family 

takes P,riority even over attendance at work_,47 

Experience in Britain _has shown too tbat men t end 

to stay away if they dislike their work, and also if 

they are we~l paid during pe~io<ls of abseru~e - in short, 
they will stay away if they ean afford to do s o. It 
appeared too,, that there is no sharp division be tween 

medical and non,-aedical reasons for . absence,, one 

imperceptibly sh;,ides into the other •. 47 

A factor commented on by Bro~e41 which is 

supported by our own experience at SARUCOL, is that in 

general time off tends to be taken in periods of a whole 

we:ek. We have observed too that a week . is often taken 

in the first half of the year., followed by a second 
week in the latter half of the year - this period 

often coincides, with the local ploughing season. 

London Transport showed that t.im.e lost from 

short absences of one, two or three days tends to fall 
with the age of the workpeople, but that time lost f roa 
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absences of four or more days tends to rise with age. 
As men grow older they become immune . to the short term. 

infections and are, away for fewer short · s pells, but as 
the pattern of illness alters with age, the length ·Of tiae 
taken off at each spell of sickness increases up to 

retirement. 47 

- - - - - - - ~ - ~ 

At the outset of this Study no statistics were 
available upon which to base any conclusion as to 
whether our experiance of the incidence of sickness 
was high,, average or better-than ... average. Since then, 

however~ in January 1958 an article was published ln 
"The Manufacturer" entitled "Absenteeism in Industry* 
by Dr. Gerald Machanik (page · 9) • Senior ~·Iedical Officer 
of the Office of the Workmen•s Compensation Commissioner, 
Pretoria, giving facts and figures prepared from. a 
questionnaire which had been completed by 61 firms,, 
representing 16 different types of. ·industry in the 

Union . The figures given are for total days lost in 

each of the types of industry concerned, for -

(a) sickness,, other than compensable accidents; 
(b) compensable accidents,- and 
(c) other causes. 

These are summarised by tables of the total 
Sample Survey of the 61 firms with figures of . the 
average days lost per employee in the different racial 
groups employed, for the year ended 30th June 1955. 
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For comparative purposes,, the figures for Sarmcol 
have been converted from hours lost to days, and are 
embodied in the following table. (Table 17 published 
in "The Manufacturer" detailed the racial groups 
separately and also included fe ale workers. For our 
purposes, the figures for Non-Europeans have been 
consolidated into one column and figures of females 
excluded, as we have no comparable record.) 

Table 64(.a)· 
Comparative Table of Total Sample ~ rvey (61 Firms) 
& SARMCOL. of days lost for. the year ended 30.6 • 55. 

Non-EuroEeans Non-Eurooe ans 
Sample Survey: . Sarmcol: No . · 

Cause of Absencet No. of of employees. 
emnlo:vees. 

-

(a) , Sickness, other 17347 1694 -- than compensable 
accidents 41738 8035 

(b) Compensable 
accidents 956-0 545 

(c) Other cause 51125 6251 
Total days lost 102423 14831 

Average Days Lost for Year Ended 30th June 1955 
Table 64(b) 
Cause of Absence: 
a) Sickness other than ( 

(b) 

( 

compensable accidents 
Co111pensable accidents 

c) Other causes 
.Aver-age days lost from 
all three causes 

I 

Non-Euro-peans Non- Euro:e~ans 
Sample Surv~y: ' Sar•col: 

2.4 ,.1 
p .55 o •. a 
2.9 3.7 

5 .. 9 8.75 

The different types. of industry r.epresented in the Sample 
Survey are as follows: 
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Footwear 10 firms), Tanning (1 firm). Textiles(5 firas), 
Ele ctrical(2), otor . Asse bly(4), . Cement products(2), 

Milling(7), Tyres(2), Building(2), Soap and Candles(l), 

Tobacco(2), TiDlber(3), Printing(l7) ,. Chem.ieal(l) t 
Aluminium(l) , Confectionery(l}. 

It would appear from the above table of average 
number of days lost that the figures are appreciably 
higher for SAfil COL in respect of (a) Sickness and (c) 

other causes. than the figures for the Sample Survey. 

No information is available about the siting of 

the 61 industries of the Sample Survey, nor is it 
stated whether the industries concerned fell under Wage 
Act Agreements which stipulated that sick pay mus t be 

paid. It is noted however, that the fig res for sick­

ness in respect of the uilding Industry are the lowest 
in the Survey. It is understood that Sick Pay is not 

paid in that Industry . On the other hand , the Printing 

Indus try in common with Mo tor Assembly and Tobacco are 

highest, followed by Tanning and Tyres. Climatic 

factors may have some bearing on certain types of 
sickness, making comparisons of widely spread groups 
difficult and possibly misleading. 

The article quoted in the January number of "The 
ufacturer" was concluded in the February issue. The 

following paragraph is relevant: 

"In Tables Nos . 19 and 20 below, the average days lost 
for that year are given where casual absences of less 
thar1 3 days were not paid for, and where they were 
paid for respectively. As will be seen, sickness 
absence decreased where they were not paid for.• 

Average days lost where casual absences of less 
than 3 days are NOT paid for, for all races (males) 
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amounted to 4.4 (Jays. Average days lost where ·casual 
absences of less than S d.ays .Ar..£ paid for, for all 

· rt\Ces (males) w~s 6"'46 day s... 

It. was noted that the racial com.position of the 
Sample Survey was different from that of SARKCOL,. but 
the figures do not indicate that this composition 
accounts for the higher rate of absenteeism - quite 

th.e reverse, in faet. The ratio of the racial gToups 
io t.h-e Sample Group and. SAR.."!COL was as follows_: 

Colour~d 
Asiati4 ·· 
... lathres 

§~tTtple . Gro-up 
' 

Sarmool 
a~o% 

13~9% 
17.0% 

Among possible causes for the high rate of 

sieknes.s, it was believed that the Nativ.es would show 

t he highest incidence because of their · generally lower 

living standards, with Coloured, Asiatic and Europeans 
following in that order.. In actual fact, the 1nuabers 

of sick claims related to the numerical c::trength of 

each group were i .n inverse ratior. to this -expectation, 
with Europeans highest with a figure of 57%, Asiaties 

5-3%, Coloured 50% and atives 40%. 

It was observed t hat this order reflected the 
average ·1evels of educati.on and possibly intelligence 

of Ute respective groups. indicating (possibly) that 

the ratio of sick cla.lm.s might be in proportion to 
the;lr p.e.reeption of the sick pay benefits available . 

An additional factor which could not he excluded7 might 
b-.e the sense of security felt by the different racial 
groups and that whilst Europeans felt relatively 
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was provided. This scale was mentioned in the chapter 
on diet. 

It is of some interest to mention here that the 
Factory Test Group as a whole had an incidence of 31,. 9% 
affected, as compared with the remainder of the factory 
Africans, called t he Non-Test Group,. o gave a figure 
of 39.4% affected_. The value of nutrition in these 
fi gures . is suggestive. 

Consolidated record of sick cl aims .. 

After the figures for the Asian Influenza 
Epidemic had been completed.,. a record of all sick pay 
claims in respect of the Company..,s African employees 
was compiled for the years ended 30 .• 6 .. 1958 and 30 .• 6 .. 1959_. 
The statistical record was broken down into the three 
main residential groups., these being again sub-divided 
into t e test and non-test groups Sick pay claims in 
respect of injuri,es were excluded from the record., 

Table 66. 

· Percentage of Grou submi ttine.: 

Residential Group: 

Co1tpound: Non- test 
• Test Grou A 

Howick Bantu Village: Non-Test 
n " " Test Grou 

Other areas: No tt• test 
., " Test Grou C 

Total t Non-test 
Test Grou s 

ear ended 
30_.6 .. 58 .. 

75% 
83 

94% 
82% 

81% 
82 1:1 

durin 
Year ended · 

80 .. 6,.59. 

68% 
7 

76% 
57 

85% 
73 

79% 
68 

The above figures t ere brQken down in respect ot 
the Test Groups into further sub-divisions, viz.. those 
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varied from 1 to '1 in Non- test group . and 1 to 4 in 
the Test groups in the year e,nded 80.6.58. These 
cases of illness involved from 1 to 9 claims · for Sick 
Pay in the form.er group and 1 to 6 claias per man in 

~he Test groups. 

In t he non-test group 10;5% in 1957/58 and 
11.5% in 1958/59 

submitted sick claims in respect of injuries(not I.O.D). 
The Test Groups had a rate of: 

7;4% in 1957/58 . and 
10.4% in 1958/59. 

Comparison of the above rates of sickness with the 
Sickness Morbidity Rates recorded by Williams48 in. 
his feeding experiment, show a striking difference in 
favour of the Mines' sickness rates, compared with 
those of this Factory. The rates per 1,000 per annum 
for the Mining Ind.us try were: 

1938 287 
1989 '253 
1940 268 compared with 

Sanncol 1958 865 
1959 780 or an average on the 

Mines of 270 against this Factory's experience of 822. 
There appear to be several contributory factors 
operating: 

(1) The medical requirements for fitness for the 
Hine •red ticket"; 

(2) The fact that the Mine workers are entirely 
housed and fed by the Mine; 

(3) The Mine Medical Officer alone is responsible 
for all Medical certificates, necessitating 
absence from work, hospitalisation, medicine 
and duty, etc. 
At Sarmcol certificates are accepted from all 
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medical praeti tioners in the area. 

(4) ine Natives housed in · Com.pounds are under . 
tighter discipline · and; generally; are. far tro• 
their homes, and consequently less prone to the 
results of weekend sprees than are the workers 
in other industries. 

(5) Sick pay is on an entirely diffe-rent basis fro• 
this Industry. On the Mines a man is hospitalised 
or given light duty. He is not paid during 
hospitalisation unless· this is for a long period, 
when he receives an ex-gratia. payment which equals 
about So% of his normal pay.. Payment for 
convalescence or light duty is 27 .. per day • 

. Convalescents are put on to light duty, such as 
tending gardens. 

It is of interest that Williams found significant 
decreases in the sickness and accident morbidity rates 
of his Experimental Group, as compared with the men 
receiving standard Une rations, the difference . in 

favour . of the Exp:erimen tal Group being 6 .1%. 12.-2% 

and 11.4% for the years 1988, 1939 and 1940 respectively. 

In the experiment at SAIDfCOL, only a protein 
supplement of skimmed milk, pl s a _ultivitamin tablet 
was given each day.. Despite the relative smallness of 
the suppleme~t offered,. the test group in the year 

ended 30.6~58 showed that 82% had submitted sick cl,aias 
as opposed to 87% .. in the non.:. test group. 

In 1959 the figures were: Test group 68% 
Non- t~st • 79% 

In the Effective group (30~6.58) 79% 
In the Non ... effective " ( 30.6,. 58) 92% 
In 1959 the figures were: 

· .. Effective group 68-% 
Non-effective • 69% 

The Non- test group figures were 1958 87% 
1959 79% 
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The difference in the figures, although not 
.striking, is suggestive of· the yalue . o f . the nutrition­

al supplement, and :t his is in keeping with Willia11s' 

experience. 48 It i s r:io t possible to assess the part 
played by all the factors causing absence, although 
reference to several factors has been made in the text. 

Conclusion: 

The impression gained in this study was that the 
provision of a .supplement was of benefit to the majority 
of the men concerned.. It i s not suggested that the 
supplement used is the only, or -even the best approach, 
to the problem of ma1nutri tion affecting Bantu workers 
in industry.. It would probably be better to provide 
a balanced cooked meal once a day. Brock feels that 
the provision of such a meal is the most i portant 

step in any programme of rehabilitation of the under­
nourished.49 This will be discussed further in 
chapter seven, which deals briefly with the present 
canteen arrangements at SARKCOL. 

- - - - -- ' - - - - -
The next chapter will discuss t he poverty datum line 
as it applied to our people. 

- - - - - - . - - -- -
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an effective minimum leve which would allow for the 
nor al contingencies, social obligations and educational 
~d cul tur.al needs of modern comm.unity living, as w-ell 
as an adequate level cf nutrition and health . 

In the .chapter on Iliet, in w ich the cost of a 
mini mt standard ·of nutri tion w s considered, the cos ts 
of other more adeq · te diet standards ~ere presented. 
As the scope of this Industrial Heal th Survey is 
primarily related to t he heal th of the African worker , 
the stated or assessed e xpendi t1.1re on the worker•s_ cnm 
food has heen b -acketed ag~inst each individU.al analysis 
of ir~cmu ~ a d expenditure , in the working sheets used., 
~i'his figure will reflect bow an r of the group spend 
le~~ on food than th defined ~inimum of the Poverty 
Line. Exa ple , appear in the lt'ood Analysis sheets, 
found nt t he end o f tne t hesis. 

The assessment of i nco e, ot er than the worker•s 
own earnings i.s problematic and one of the difficulties 
is that of obtaining dependabla figures about the 
ear·n ings of members of tne household who contribute to 
tne fa il;y budget. !any of the -wo e and children earn 
small amounts of money for casual · or permanent work; 
e •. g. one ha.s a secondhand clothes . ho and others earn 
undisclosed amounts from illicit liquor dealing or 
brewing. 

The amount contributed by an an :arried son or 
young-er brother to the head of t he house is often held 

in trust for the . provision of lobola, iin obligatio,n 
whic · devolv s upon th head of t'-1e family. This 
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Rent : -
. Rent reflects the figure -for a 2-b.edrooaed 

house, with combined diningroom/kitchen, pantry and 
bathroom and follows the accepted scale as laid down 
in the location by-laws. This applies to the owick 
Native Village. The figure is £2 .9.0. per month. 

Transport to work is not ar1 item in the budget 
of residents in the .present Howick Bantu Village who 
work at the Factory. The projected Location which 
will eventually replace this Village is, however, 
some miles away and transport costs will then be 
incurred. 

The basis accep ted for fuel and light is somewhat 
higher in the above esti ate than that accepted in the 
1958 Durban Survey. TheDurban figure has been accepted 
however in the summaries of our survey, that is 9/5d 
per onth . This allows for ·e bags of firewood,. 5 bottles 
paraffin, 10 candles and 5 boxes matches. The reason 
t his extremely low figure is accepted is that wood can 
still be obtained free, or virtually free by those who 
are willing to fetch it, an.d many Africans do so~ It 
is submitted that where real necessity exists., such 
wood as can be had for the taking will be taken even 
at . the cost of so e inconvenience in having to fe·tch 
it. Lighting is by paraffin lamps and candles. In the 
Pretoria survey the ave, .. age Bantu family spent 71, of 
its income on fuel and light.4 

Cleaning materials in Howick Native Village would 
include soap and polish . Here,. the fig.ure adopted is 
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spiralling prices whi c h lower t .. e real value of wages • 

. A prog1samm.e o.f traini ng .and educating t he 

worker,. not. only in the technique5, and skills -of his 

· o:eeupation • a f ield i n which t his Comparw is well to 
t he fore • but also in correct diet a nd hygiene ,. is a 
f irst r equi si t e i n improving capaci t y .. 

'reventive medi c ine which i ·1clude s a dequate 

nu tl'"i tion .may well star t wi t h t he worker in the factory • 
.A t t he same t i m-e , the fu l l e f f ec ts of such m-ea.sures 

c annot be f elt i r11!1',edia t ely ,, e specially i n t he reserve 
of lahov re1 re sented b y t he wor kers• fami l ies. whose 

sta tus c an o nly be expected t o improve gradually in 
l roportion t o t he e.,t nt t o 'Which l i v t ng standards are 

raised. 

I n the: work r e cor ded ere, our .e-fforts were, 
al irost exelusivsely focussed o n t h. ... en working i n the 
factor y. It is recognised however that t his is not 
enough f or u l ong rang pro j-ec t . '11he next stage s hould 

e a pr ogram1.11:e o f enl i gh ten eu t about nutrition aimed 
directly at the ork-ers• families , together wi t h 

real. is-tic: and pr ,ogress ive ""fage revisions and educat i on 

about t he use of money and the encouragement o f t hrift. 

The wage inereases which were e f fect.ed aft er the se 
P~D.L,. f i gur es were evolved are shown at the end of 
t h is ·chapter-,. and reflect t he interest of t he Manage­

ment in t . is matter.. The resul t s should become apparent 

in time, i n the supply of labour which i s represen ted 

hy t he ch i l d ren ·o.f workers presently empl oyed, so th_at 

future i -ntakes may start t heir careers in i ndustry with 

advantages whieh many presen t employees lack - the 
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The wage rates were controlled in April 1945 
when minimum wages were fixed by the Wage ·Board under 
Wage Ueterillination No. 125. · No . ajor changes were 
made until 1953. In January 1953, the basic rates for 

. . 
all Non-Eur,opeans were increased above the Wage -... 
Determination level. In October 1959, the c.o.1.a. 
was consolidated with wages for Non- Europeans . - and 
the figures ad_justed so that the lower paid employees 
received substantial increases, and the higher paid 
smaller increases. As from June 1960• a further 
increase of 5/- per week was ade in all rates, and 

various jobs were up-graded,. which resulted in further 
increases.. The -most recent wage increase in January 
1962 is shown. This involved an increase of 12.4% for 
Africans, 12.26% for Coloureds and 13.1% for Indi~ns. 
The fi gures show clearly that this Company recogni.ses 
the need for independent action, and is well to the 
fore in its general treatment of all employees. The 
wage structure is still receiving very careful 
consideration from the managemen.t.. 

Conclusion:. 

The present wage structure greatly alters the 
concept of the poverty datum line as shown in this 

· chapter, when it is realised that the figure of 
£17.15.10. represented the P.D.L. for a family of five 
in the Howick Ban tu Vi-llage in June 1959. The present 
average monthly salary for Africans would be not less 
than £~0 .13 •. 0.. Whilst t hi s figure does not yet agree 
with Horwood•s3 suggestion of £26._o.o., it is maintained 
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CHAPTER 7 

THE PRESENT CANTEEN SERVICES 
PROVIDED BY SARMCOL 

Introduction: 

When this study was commenced, the factory 
canteen served tea, bread and a soup. (Chapter 2, 
p.39). An il.1l!llediate purpose of .this investigation 
was to discover whether malnutrition played a .part 
in the health of the men concerned, and if so, to 
take steps to remedy the · position. (Chapter 8, p.58) 

The canteen was felt to be an ideal starting 
point in any programme of nutrition education. 
(Chapter 6,. p.455). When this investigation revealed 
t ha t malnutrition was prevalent, the management of the 
Company decided to improve the canteen services. It 
is proposed to review briefly the steps taken to date. 
The programme is not static. and changes will be made 
as they become desirable. 

(1) Canteen Committee: 

A committee was formed under the Chairmanship 
-of the Secretary of the Company. Seven other Europeans 
repre enting various dep artments,. e .. g . the Non-European 
Labour Manager, Non-European Welfare Officer, Accident 
Prevention Officer, 3 foremen of main departments and 
the Medical Officer, all s erve to contribute their 
special knowledge. In addition six Africans, including 

463 .. 
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the · So ct.al Welf:are worker,. were selected. These 
selectio s were made because· o _their status,, long 
service with the Cou1pany, general in luence with the 

main body· of workers, and their interest in the subJect. 

The first com.mi. ttee eeting was held on the 11th 

Febru.ary · 1960 ,- and monthly eetings have been held since 

that date. At the initial ~eeting the Chairman made it 
clear that "'the target . was to increase t he use of the 
canteen and, through providing eorrect diet, to direct 
the feeding habits of the work rs for their own benefit.,, 

and ultimately _for {• the benefit of their families. '" 

The Chairman of the Leyland & Birminghant Rubber 
Company., England (parent company of SA.IDfCOL), the 

Chairman of SARMCOL, and the General Manager of SARM:COL, 
are all actively interested in the working of the 

-committee and, help to direct its e.fforts., 

· on the 2,4th February 1960 the Chair11an of the 

Canteen Co ittee advised that he had been authorised 
· to obtain tbe •ecessary staff to run the canteen 
. ef f ieien tl;r., 

(2) Canteen staff';· 

A European Canteen Manager ·was appointed and 

assumed duty -on lst May 1960. ~ Non-.European assistant 

and 2 African e.ooks wer_e also appointed. Adeq.uate deep 

metal plate.sand spoons .were ordered to enable the 

canteen to serve a .e.a1. 

On the 81:h June 1960 the first midday meal was 
served-. This co-nsisted of a beef and vegetable .st1ew 

with a thick slice· of bread, and was sold at 6d .. per 
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plate. 239 meals were sold on t ay. 

The policy of the anage ent is that as far as 
possible · the Canteen Ianager s hall recover only the cost 
of the food served. All overheads, including staff 
wages, are subsidised by the Company. 

At the last meeting of the co ttee on 11th 
October 1962, the Can teen an ager was able to report 
that a total of 10,626 meals, or a daily average of 
559, had been served since the beginning O·f 1962. 

T' e canteen i s now wel l patronised, and in 
addition to a stew serves mah wu, tea, bread and jam, 
samp and beans, phuthu and amasi ( sour milk), and fried 
fish. ecently meat and sausage sandwi che have been 
offered on a s mall scale. 

( 3) Food available: 

{a) Beef and vegetable stew. This consists of good 
quality beef plus vegetables in season. Usually potatoes, 
cabbage, o ions and to atoes are provided with pea 
flour to thicken the gravy. The taste is some·times 
varied b y t he addition of curry powder. he beef and 
onions are braised initially in marrow fat and the 
vegetables are added subsequently. 

A_ Crypt Ro topan cooker has recently been 
installed. The cooking in this apparatus is accomplish­
ed by stea percolation, and t ·s etains t he form and 
flavour of the vegetables. At present vegetables are 
being prepared in t his way, and added to the stew when 
it is served. The stew now provides a well-balanced 
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meal and is available at 5d • . .a plate - i.e . a reduction 
of ld .. a plat~ has been made... iany men . take a slie-e 
of bread in ad.di tion, wh ich is sold at cost . · (ld). 

Th e meal compri sea approximat ly 2. 8 oz. of 

beef, .2 oz. potatoes, 1.9 oz. cabbage, .4 oz. onions, 

. 4 oz. tomatoes, plus pea flour and a small quantity . 

of fat (from t he marrow f at) per man. ' - is yields 
1 approximately 

13~3: gm animal protein } or 15.6 gm of total 
2.3 gm vegetable proteinJ protein foodstuffs. 

33 mgm ealciurp .. 
4 . 8 mgm iron 
391 I.u. vitamin A 
0.2 m,gm vitamin B1 
0.07 tngm vitamin B2 

4.15 mgm niacin 
2.8 mgm vitamin C 

Calor:f.es 1538 .. 

Considered as one meal in a day this stew provides 
at a very nominal cost a reasonable supplement of 

protein,, use.ful vitamins, plus a small quantity of 
' calciw»., and approximately .one-third of the total 

daily cal orie requirements. An optional addition 
is available, and i s mentioned later. 

(b) Fried Fish - ( Hake) 

Approximately 4 oz . are provided at 6d. a $li.c·e_. 
'f his yields:1 
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Phu t hu2 19.5 gm vegetabl pr t Qin 
· 37 mg calclw 

6 ~8 m.g iron 
0~ 5 mg vi t amin £1 
0~2 mg vitamin B2 
2.4 mg niacin 

Amasi2 21. 4 gm . anilllal protei n 
720 .0 mgm calcium 
0.4 mgm iron . 
966 I. U~ vit ~i n A 
0;2 mg vitamin Bl 
l; o mgm vi ta..n.in B2 . 
0 .6 niacin · 

The total food analysis is as follows: 
40. 9 gm protein 
757 mgm calcium 
7.3 mgm iron 
966 I . U. vitamin A 
O ~ 7 mgm vitamin B1 
1~2 mgm vitamin B2 
a.o mgm niacin 
1158 calories. 
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This is a very popular dish and is sold at 7d. The 
protein value is helpful in a poor dietary and the 
calcium and vitami n con tributions cannot be ignored. 

~ - - . ~ - - ·~ ~ - - ~ 

The bread is sliced so that 10 slices are 
obtained from each 2 pound loaf a nd both brown and 
white bread ar.e popular. Tea is sold with milk and 
sugar at ld a pint, and mahewu is also available. at 
ld. a pint. 

It will be se n t hat a fairl y . varied fare is 
available at a very reasonable price. 'The experience 
gained so far leads us to believe that the variety of 
dishes is appreciated. 
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Optional addition to the st~w: 

If desired,, men may as for. a scoopful, ,of phuthu, 

to be added to the stew. This is approximately one half 
of the amount served when phuthu and amasi are ordered. 
When add&d to the stew, no extra charge is made. This 
increases the nutritive value of the stew by approximate­
ly 370 calories, 9 gm vegetable protein, 18 mg calcium 
and small amounts of the B vitamins. tr',lngely enough• 
this addition is not as popular as one would imagine. 
On reason given is that it alters the taste of the stew. 
Other men state that they prefer to eat their phuthu dry. 

~ ~ . - - - ~ - ~ -
Brock3 mentions that in the :eals provided by 

the Witwatersrand Mining industry adeqi.tate calories 
are provided in the for · or m.ealie neal,. and a degree 
of variety is rovided by a stew containing l"leat and 
vegetables. He feels that provision of a cooked meal 
once a day is most necessary in industries where manual 
labour :i.s provided by the Ban tu. The eal should 
preferably be provided free,. because the Bantu is 
suspicious of any compulsory charge. even for a meal . 
It is felt that the employer would be amply rewarded 
by increased e(ficiency.3 

Conclusion: 

The decisions oft e management are beyood the 
scope of this st dy, h t it is felt that this Company 
has made .a positive and valuable contribution to the 
welfare of their Non-European workers by providing an 
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excellent canteen service. This service seeks to 
provid1' variety and balanced meals at an exceedingly 
low cost. The educational value of t1is service should 
con tribute a terially to the wellbeing of the men 
concerned, and of their families. The fact that the 
men pay f or t heir meal3 might enhance the educational 
value of this service. 

A series of lectures covering the essentials 
of nutrition, general hygiene measur~s, and the care 
of children, are being given.. It is hoped to extend 
this feature to the wives of the men and to en1.arge 
for their benefit on me t hods of preparation of .food 
and how to use available income to the best ad"liantage., 

REFERENCES : 

(1) FOX F. l . & GOLBERG L.: South African Food Tables 
(S.A.I •• R.) May 1944. 

(2) Department of Nutrition: Personal communication 
21.2.1957 .. 

{3} BROCK J.F.: Rehabilitation. Medical aspects with 
special reference to rehabilitation by feeding . 
S. Afr. Med. Jnl. 28 , 719. 



CHAPTER 8 

ANALYSIS A CONCLUSI S 

Group A (81) '!" Mon livi ng in the factory compound. 
Group B (78) ~ Men living in the Howick Native Village. 
Gr-0up C (86) Men living in the slum areas. 

To1:al - 245 en . 

As a preliminary to this analysis we can state 
again that the men ' s own declarations on diet form the 
basis of information used in estimating deficiencies. 
On questioning men i n detail about t heir eating: habits, 
the f irst tender,cy was to enlarge-. 'l'his was countered 
b~ a careful explanation of the p rpose of the work, 
and by judgement. I t is believed th2t the information 
ultimately gained was reasonably nearly correct. 

As another prelilllinary to the analysis it seems 
reasonable to pick out t wo basic assumptions and for 
con eni ence to r epea t t hem here. In the first place 
it is consi~ered advisable that an adeqvate diet for 
a male adult indus trial worker sho uld contain the 
f lloTd :i:; i te s: 
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Anlm:al rotein 
Vegetable protein 
Calcium 
tron 
Vit~ A. (I. U. 
Vit; B1 
Vi t. B2 
Niacin 
Vi t. C 
Calories 

30 gm. 
40 gm 

800 mgm 
12 gm 

4-,000 
2~0 lllgll 
1~5 gm 

15~0 mgm 
45~0 .mgm. 
4,500 
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These quantiti e s of the various nutritional 
ele.mer1t:s are taken as r easonable standards and deficien­
cies are measured against them. 

In the second place, a si ryle supple entary diet 
had to be determined ·~hich was likely to correct the 
deficiencies. This inevitably had to involve an element 
of guesswork. 

The time factor in the work made it necessary to 
decide upon a supplement which could be maintained as· 
a constant over a considerable period. This had to be 
done n the basis of general knowledge drawn from any 
sources and reinforced by an earlier experlence gained 
by working amongst t he n1en employed in the factory. 

·r he decision was to supply a supplementary 
ration consi £t i ng of -

1 pint of reconstituted skimmed milk daily , 
p1us a multivitamin tablet ( .H.P.) 

Th e roi1k ratio. was flavoured in various ways , the most 
popular f vour being chocolate. The tablets contained 
an adequate daily ration of vitamins, and were unlikely 
to deteriorate in any w~v. 



In terms of food a1 es t ne ·u ple ent 
con tribu tedJ 

Animal protein 
Calcium 
Vitamin A. (I . U.) 
Vlt · B . • 1 
Vit. B2 
Niacin 
Vit. C 

17.2 gi.n · 
569 
s.ooo 
2~ 0 mgm 
3 . 0 gm 
15. 0 mgm 
75.,0 gm 

This was adopted as a daily ration. It was ade 
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available to the men by issuing to the . cards which 
could be exchanged in the factory canteen for the 
ration . 'l'he cards were returne.d daily to t h medical 
department and formed the bc:.sis by l hich it t,as determined 
what proportion of the total ration had been taken by 

t he men. For various reasons and at different times 
men were absent from. the factory:t, and on these occasions 
of course,, the ration was missed. The fol.lowing figures 
derived .from the record sheets give an indication of 
how absence affected t he total intake of the supplement• 
ary ration. 

Table 74 • -
Percentage of 
ration taken_. 'fotal No.- Numbers in Grouos. - 13 --A 

Above 95% 39 12 B 
14 C - ... -38 A 

80 - 94% 1 15 83 B 
44 C 

. . 
18 A 

60 - 79% 55 21 B 
16 C 
12 A 

Below 60% 36 12 B 
12 C 

245 245 
.. 
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The upplementar y ration was desi g!led to improve the 
i n take of a1.1i1nal .?ro te i n in partic• lar and to provide 
certai11 vitamins! In t his ay it wa s hoped that it 
would help to produce a generally ba1 n~ed state of 
nutrition. In itself it contains no elements capable 
of making any notable contributi.on to a man•s weight, 
except t hat t he correlat on bet :e-en pro te i ·efficiency 
and bo y weight gaj n alone ay be cufficient to 
determine nutritive V'alue, ( l"ansen J~D:,L~ Nitrogen 
Me tabolism in Kwashiorkor, iI~D, Thesis, Cape Town 
1960),. 

The actual wei gh t changes dnri e t he course of 
the wor k appear in the follvwing table: 

'ffble 75. 

Final gains .. 
in weight. To tal. No, Numbers in Groups. 

14 A 
Negative 40 13 B 

13 C 

5 A 
Nil 12 3. B 

4 C 

29 A 
p to 5 lbs .• 94 26 B 

39 C . . 
26 A 

From 5.-10 lb$. 66 22 B 
18 C 

-
7 A 

Above 10 lb~h- 3-3 14 B 
12 C 

- - . .. 245 245 -
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We a ttach n gr2at Eiign ficance . to t ese figures 
e ~t1er i. total or in the gro p • . All tat might 
have been expect d was evidence of -rather small 
gains which would be related to iMpl"fr,rP.ments in 
ge1'leral heal th.. The only fi gure which see ntS to 
j ustify a 111ild com ient is the figure of 39 men fn 
the C group who gained t~p to 5 lbs in wei.ght. 

DE:ti'ICIENCIES 
___ ,.._. __ 

Io examining t he incidence of d,efects of diet"' 
single items show the followjng results. 

( a) Carbohydrajes . and c alories: 

Having some lengthy general knowledge of the 
feeding habits of the men , it was not anticipated that 
deficien-cies in carbohydrates would be i · ortant or 
numerous. This is substantially confirmed by the 
analysis. In the total of 245 en, there were 168 
cases which cU.d not show a deficiency. 

The total theoretical intake of 4 , 500 calories 
was deliberately adopted as a high figure an d, on the 
whole,. the defi ciencies were not ttnd.uly nunierous or 
excessively high. I t will be noticed tha t group C ·. 
tends to . throw up a rather higher figure than the A & 
B groups,, and this is affected mainly b y the figure 
showing deficiencies in excess of 1,000 cal. per day. 

A table showi ng t he standard requirements 
compared with the actual i i take follo s: 
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· Table 76 • -· -

Def i ·ciencies -· C arbonidrate!! - -

Standard t"equiretie-nts (4 ·500 calories) compared ,t 

with actual intake (ccllories) 

Ke.n showing 
deficienci~s Total No. Number~ in groups, 
( calorie.s.) 

61 A 
None 168 4.5 B 

56 C 
- . 

2 A 
200 cal. or less 16 7 B 

7 C 
.. - ' 

2 • 400 cal. to 199 11 4 B 
5 C 

' s A 
600 cal. to 399 9 2 B 

4 C 
- -· 

1 A 
800 cal. to 599 8 5 B 

2 C 
., 

·- A 
1000 cal. to 7:99 10 9 B 

1 'C 

6 A 
Above 1.000 eal .. 23 6 B 

11 C 

245 

0>) (i) Anit11al protein.: 

Since animal· proteins contain the important 
range of . amino acids and are rich souree,s of certain 
vitamins.., li tt1e emphasis was placed ·on the vegetable 
protein.$. The discussion in the chapter on diet however_, 

has drawn attention to the value of vegetable proteins 
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and the n'8ed to su pleme nt amino acid defic.iencies. 

It is widely accepted t hat the animal protein 
content . of · the diet of urbanised Africans is deficient. 
Table 19 suggested that 35% of the men showed a dietary 
deficiency of group 1 foods (animal proteins and legumes) 
and 58% a deficiency of group 2 foods (milk products). 
Exercising judgement and a con serva ti ve attitude, it ls 
suggested that the following figures interpret the present 
position. 

The relationship between protein malnutrition 
and vitamin deficie rcies has been mentioned however , and 
malnutrition signs were clearly observed in the men studied. 
It is considered that many men are able to improve their 
intake of ani al protein considerably when they find 
employment in the factory,. and this fact is probably 
reflected in the figures which follow. 

The supplementary ration provided approximately 
17g of e.xtra animal protein per day, and al though this work 
is incapable of ,evolving positive evidence,. there is a 
strong personal feeling that this additional protein 
intake was of value to t he majority of the en concerned. 
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Table 77. · 
.. 

Deficlericies • Animal Proteins. • 
' (Requirement 30g a day) 

en showing 
deficiencies Total No . Nt.unbers in groups., 

{animal protein) ,, 
. 

68 A 
None 201 70 8 

63 C 

10 A 
Between 10g and 37 7 B 

zero 20 C 
. 

Between 20g and 3 A 
5 1 B 10g 

1 C 
-

Between 26g and - A 
30g 2 - B 

2 C 

245 245 
- -- . 

(b) (:ii) Vef;etable Proteins, 

With few exceptions,, the intake appears 
adequat • 

-

-
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. Table 78. . _ .. _ .... V .. e_bg,e--:~t~a~bl.~e~P~r~o:::......::.te=..:i=-=n=-· -· ----------. -. 

Men showing - . . -

deficiencies Total Nu. Numbers in Groups. 
(vei!etable protein) 
- 77 A 

·' ·76 B None 236 
83 C 

3 A 
10g and less 5 · 1 B 

1 C 
. 

~ A 
20g and less 2 - B 

2 C . 

1 A 
aog ·and less 1 - B 

·- C 

- A 
Above 30g 1 1 B 

- C 

245 

(c} Calcium: 

Bearing· in mind the lWted value of any_ 
dietary· survey as an indication per se:, of dietary 
deficieneies.1 there . appeared to . be a deficiency of. 
calcium in 84% of the men studied. The deficiency 
is spread t hrough the 3 groups fai rly evenly .• 

Calcium is supplied mainly t hrough ilk and 
milk products and our investigation suggested a too 
meagre use of these foods. For the . purpo,ses of this 
investigation we have no specific knowledge of the 
position o,f children on this matter of calcium intake .• 
Mention has been made of the fac t that adaptation to a · 
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low calcium ·intake occurs, but generally there appears 

to be a sho.rtage .of.calcium in the years of growth in 

the underpr:i vileged. 

Table 79. Deficiency: Calciu 
en showing 

deficiency Total No • . Numbers in groups. 
in Calcium 

57 . · A 
None 16-1 40 B 

64 C 

11 A 
Above zero, less 37. 16 B 
than 200 lBEZ' 10 C , . 

4- A 
201 g - 400,mg 24 14 B 

6 C 

. ' .. - 9 A -
401mg - 600mg 19 6 B 

4 C .. A . . 

601 g ... 800mg ' 2 B 
., 

2 ' C 

245 
-

(2) Vitamins: 

Insofar as a dietary survey of this nat,ure may 

be indicative, 2 outstanding deficiencies of vitamins 

appeared. These could be anticipated from the general 

knowledge of feeding habits in industrialised 
communities ... F'atty foods are not very ·eo only or 
generously tised - butter, cbe·ese,. ilk etc. The same 

can be .said, of the fruit and v~getable foodrj co-niaining 

vitamin C. It seems likely that the cooking methods 



em.ployed wi11 notably diminish what vitamin C is 
available in the vegetables coJ1D1only used. 
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It was considered necessary to include vitamin 
A and vitamin C in the supplementary ration and this 
was done by adding appropriate amounts of the vitamins 
in tablet form. 

(1) Vitamin • 

The .analysis shows the following figures. It 
may be judged remarkable that the proportion of men 
taking half or less than half of the no inal require- · 
ent is so high . It amounts to 228 men and again 

there is no clear distinction to be drawn between the 
groups. This appears to oe a general deficienc.y of 
some importance. 

Table 80 Deficiency : Vitamin A 
Deficiency . 

Vitamin A. c r. u. > Total No. NumJ;Jers n PrOUPS. , 

" - A 
None ' ' B - c; 

- A 
Up to 1000 1 1 B 

- C - . ·- ' - A 6 
1001 - 2000 12 ·8 B 

3 C .. 
' 

. 
34 A 

2001 - 3000 65 14 B 
17 C .. 

. . 
41 A 

Above 3000 163 56 B 
66 C 

245 
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(2) Vitamin c. 
The. analysis s hows the following figures. 

In this · case 172 men are taking half or le.ss than 

half of the suggested at11ount required, and again 
there are no notable distinctions between the groups • . 

The deficiency appears to be widespread and important . 

T bl 81 .a e • D fi . e c1eney : 1 am1n C 
;:,-; 

Deficiency 
Vitamin C (me:} Total No. Number-s in irrouos 

l A 
None 5 1 B 

3 C 
. 

10 .A 
0 IO 23. 5 B 

8 C . 

13 A 
11 - 20 45 19 B 

13 C 
. 10 A 

21 - 30 40 17 B 
13 C 

15 A 
31 - 40 49 17 B 

17 C 

82 A . 
hove 40 83 19 B 

32 C 

245 
.. . 

As far as the food analysis figures could be 
judged accurate, there appeared to be- relatively 

little deficiency of vi tan1ins of the B coniplex. . This 
was not supported by actual clinical examination. 
The figures are appe ded. 
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Deficiency of B1 18 (4A• 6B, 8C) 

Def i .ciency . of B2 21 (3A, 6B ,12C) 

Deficiency of niacin 8 (2A, 5B, lC) 

In the supp1ementary ration, the tablets should 

have corrected any deficiencies,, but no firm conclusion~ 
can be drawn about how this affected the main outline 
of the work. 

(3) Iron: -
The deficiencies of the various trace elements 

cou d not be apportioned in the broad outline of this 
kind of study.. As far as t he mineral iron was concerned, 
o:11ly 4 cases were found wh e the i ntake of iron might 
have been considered deficient. In view of the 

generally accepted fact t hat iron intake is u·s~ally 
excessive in African diets., no importance was attach"ed 
to the above figures, and it will be noted that the 

supplementary ration takes no aecount of iron deficienc.ies. 

- - - ~ ~ - - - - ~ 

In dealing with defieieneie s, it will bav.e been · 
noticed that the character:i.stics are colllDlon throughout . 
the groups. No group can be selected which shows a · 

marked advantage or a marked disadvantage co-mpared with 
the others. This is a matter of some· importance. and 
will be referred to in the final sum.ming up. 
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On the In_fluence of I ·ncome Levels 

ln considering the relationship of the level 

of income with the P .D.L .• ,, all~wance was made for a 

man's responsibilities towards de· endants. The spread. 

is shown in the following tabl~ .. It seems very 
necessary to point out that this situation is not 

' . 
necessarily- ex.posed unless a re.an•s responsibilities 

towards d.epe·ndants are discovered i n detail sand taken 
i nto account. 

This figu.r.e is obscured if the figure taken ts 

a ean figure taken from a mas s of observations. I t 

is also stressed t hat t his is t he hi story of a situation 

which existed in 1959. 

The policy of the Company is to adjust wage 

levels to remedy t his condition. This was referr.ed 

to in chapter six. The Com.P,any policy will spread 

over a period,, but t he first step was t~en soon after 

t his position was recognised, and further steps have 

been taken since that ti e. Still f urther developments 

are bei ng considered. 
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Table _82 .. Income Levels 
Income as 

.. 

ercentage No. of men Numbers in groups. 
of P..D. L.. 

.. 

4 A 
150% 22 11 B 

.7 C 

6 A 
125-149% 17 6 B 

5 C 
... 

17 A 
100-124% 45 21 B 

.7 C 
-

2.7 A 
In excess of 100% 84 38 B 

19 C 
. . . . . - -

Table 83 .• 
. . . . 

Incora~ as I 

percentage Total No. Numbers in groups 
of P.D. L. 

13 A 
90~99.% 32 9 B 

10 C 
- .. 

11 A 
80-89% 30 8 B 

- 11 C 
·. . . . -

14 A 
70-79% 27 5 B 

8 C -
.. . . . . -

7 A 
60,.69% 31 1 · B 

17 C 
.. - -· . . ... 

9 A 
Below 6o% . 

41 11 B 
21 C 

.. . . - . - --
54 A 

Below 100% 1.61 40 B 
- - - 67 C 
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We s hall relate t his .evidenc_e to clinical 
conditions discovered . in the - fi1,;"st .examination of 
t he _en . Tt ese showed the . fo llowing results • . 

Table 84.-

Cl i nical Evidence ~ First Examination • - . 

Malnutrition 
Evidence Total No., Numbers in grouos.,. 

160 46 A + · Present + 
51 B 
63 C ++ 

Present in 1 A a 
1 •• B minor deg1."ec .. C 

. . . 

34 A + 
Absen 84 27 B 

23 C ++ 
.. 

These fi gures show the· ost favourable ·state of health 

fl; a ongst the men living in t he factory co pound, whilst 
the en drawn from the slum areas show the ·worst 
conditio. This is indicated by the asterisk~. There 
must be m~ny con~i tion which contribute to this· re:sul t .• 
The men in the compound have a freedom which is not 
shared b y men living i , h useholds, ~nilst the men 
living in the slu.m areas lack almost all the facili tie.e 
which ake a heal thy life reaso-nably possible_. 

Almost ,every case of the 245 en dealt with in 
this study showed ,a food deficiency on the basis of 
their declarationa. Lest there be misunderstanding on 
this point , we refer again to the statemen_t ade at the 
beginning of this ' summary.,. The in'for ation we obtained 
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was given in good faith and. we accepted it only after 
probing and. examination, together with explanations of 
our purpose. What appears si nifica11t is tl a t 161 of 
these men showed clinical evidence of 111alnutri ti.,n .. 

Table 85 .. 
Inco e Level No .. showing Numbers 
related to Total No .. . evidence of % in 
the P. D.L. malnutr-i ti.on · groups .. 

2 A 
150% 22 11 50 6 B 

3 C 

3 A 
125-1'1.9% 17 9 53 4 B 

2 C 

'1 . A 
100-124% 45 28 62 11 B 

C 

8 A 
90..99% 32 22 69 6 B 

8 C 

7 A 
80-89% 30 19 63 6 B 

6 C 

12 A 
70-79% 27 -20 '4 2 B 

6 C 
- 4 A 

60-69% ., 31 22 71 4 B 
14 C ~ 

Below 60% 
4 A 

41 30 73 8 B. 
1R C 

245 161 

! 

: 
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examination.. We eonsicer t his to be a fact of basic 
importance . whieh we inte.nd to consider in our final 
summing up.. At this point we can state sh rtly that 
01.1r opinion is t hat t his aspect of the situation i s 
due in many eases to .ignorance. 

Weights at 1st Clinical Examination 

Our tho ugh ts on the problems of child heal th 
were influenced by the weights .of men determined at 
t he f i rst clinical examination~ 

Ta~le 86 

% of appropriate 
standard weiS?ht ·rotal No_. Numbers in QTOUPS . 

7 A 
Above 1.00% 18 6 B 

5 C 

17 A 
95 ... 99% 50 15 B 

18 C 

20 A 
90 - 94~ , 60 ·22 B 

18 C 

. 

. - . 

32 A 
80- 89% 102 33 B . 37 C . ........ 

5 A 
Below 80% 15 2 B 

8 - C 
. - " - . ~ 

The standard adopted for these co parisons is taken 
from tables of. the "Life ~xtension Institute o_f New 
York City".. These relate weight., height and bui l ~. 

-·-

. -
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Perhaps their main merit for our purpose, lies in the 
fact that they offer standards _against which coaparisons 
can be made, Those standards generally are well in 
excess of the weights recorded in our examinations but 
it seems reasonable to assume a proportionality which 
still would i_ndicate some important failure or defect 
in development, 

Since we are dealing with adult en, we consider 
that this condition of being underweight is largely 
determined by the conditions of nutrition in childhood~ 
A comment on this aspect will be made later! 

A few more figures remain to be presented~ 
The results of the first clinical examination are 
presented. in a table on page 486_. 

At the end of approximately one y.ear a second 
chinical examination was carried out with the following 
results, 

Table· 87, Clinical Examination 2 
Malnutrition ' evidence Total No_. Numbers in ln'O\rps. 

1 A ... -
Present 3 1 B 

1 C 
Present 'in a 3 A 
minor degree ' • 1 B - C 

8 
- A I11proved 26 9 B 

9 C 

Absent 210 
69 A 
66 ~ - 75 

. -

Not .checked 1.B,. lC.;e; 
~ 



At the end . of the second year the figures were as 
shown below: 

Table 88 • Clinical Examination 3. 
IMalnutri tion 
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-evidence. Total No. Numbers in .R:rouos,. _ 

2 A 
Present 11 5 B 

4 ' C .. 
. 

Present in 5 A a 5 ... B minor degree .. C 

1 A 
Improved 2 - B 

l C 

7S A 
Absent 226 73 B 

80 C ... . 

Not checked lC 

On these figures two broad conclusions were drawn: 
(1) that the supplementary ration satisfied the 

general need. 
(2) that one year's treatment on this supplementary 

ration is sufficient to d·eal with the · great 
majority of the signs of malnutrition,. 

t the end of the second year changes were made in the 
men originally involved in this work.. The work 
continues"' and has extended but the results now are . 
n<;>t comparable with what has gone before., and therefore 
cannot be included in t his analysis .• 
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GENERAL SUMMARY 

In considering the resul~s of t h is work we 
cannot claim that a new si tuatio ·1 as been revealed. 
Malnutrition on an extensive scale has been recognised 
for a long time amongst African workers. This is a 
condition completely antagonistic to an efficient 
industrial performance and since we believe that 
South Africa has a great industrial future,. remedies 
for this, condition should be sought and applied. The 
experience gained in pur.suing this work enables us -to 
state some of the essential basic needs in seeking 
solutions to the various problems involved. 

Throughout the work we have f~und no substantial 
evidence that conditions of shelter - housing conditions ... 
have had much effeet on conditions of nutrition. There 
is substantial evidence of a rather complete ignorance 
on what are the essentials of nutrition. It seems 
likely that as that ignorance is removed, conditions of 
shelter will become of increasing importance in affor(l.. 
ing eans for the preparation and the storing of foods 
which at presen.t find no place in the Af'rican•s diet. 

There. has been much controversy on wage levels 
in industry • on the use of money by people unfamiliar 
with the social habits of Europeans ~ The controversy 
has ranged far and wide and we have no wish to enter 
in to it. The need for sufficient ntoney to provide for 
adequate nourishment requires no arguing• it is obvious. 
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The income situation of workers in industry 
in general scarcely falls within the range of this 
work.. It i s a situation of g1·eat complexity but the 
needs can be sulll.Dled up very simply in the light of ' 
t his present experience.. Men must earn as a m.inimum., 
suff icient oney to satisfy the basi.c needs of their 
households.,. and" t hey and their womenfolk must be 
taught how to use that money in satisfying those 'bas:J.c 
needs. 

It is realised of course that even when t he 
necessary money is available, men and their families 
may live in a state of malnutrition. This condition 
occurs so frequently that the only possibl,e conclusion 
is t hat it arises t hrough ignorance. any of the i teas 
comm.only used b y people of European background seem so 
attractive t hat the essentials are forgotten. •For­
gotten" is probably the :wrong word,, because the 
essentials - .particularly adequate food - were never 
really known. Tpere is a state of i gnor·ance which would 
justi fy the most intense eff orts for its correction., 
and particularly in the field of nutrition. In those 
industries where a complete and continuous discipl i ne 
is i posed on its workers, this need cannot be very . 
evident... In the wider industrial field where men ar e 
relatively free, and must judge how they will provide 
for themselves and their families, the need is great 
and urgent . 

To deal with the problem. involves many coaplic.a- · 
tions and m~ch detail. The need for a sufficient 



income is obvious but this alone ill not remove 
the ignorance ·which overshadows all. A vigorous 
and skilful education programme is needed and if 
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this were directed upon nutritional needs the rewards 
could be very great~ 

In placing an emphatic ·accent o the need for 
education in reeding habits, we consider that in this 
work we can draw certain conclusions on family life in 
industrialised African comm.uni ties. The men we have 
dealt with are, generally,, underweight. Many have 
relatively small frames and al though t !1ey are reason­
ably proportioned,. they are underweight .. they are 
small men . We take t his as an indication that as 
c a ildren they were probably the victims of under­
nutrj tion. With a reasonable experience in dealing 
with sick African children we know that that condition 
continues al111ost unaltered. A background of ill 
feeding in c~ildhood is poor- preparation for a working 
life in industry. 

The r-esul ts of a meagre and inadequate diet in 
childhood seem to follow a an through his adult life. 
In stating our confidence in the future of industry in 
Africa,. we must call attention to the need for a tar 
view of the future. The children and the young people 
of today and tomorrow must become the workers of five 
or ten years ahead. Their physique at that time will 
be greatly dependent on what happens to them. as children. 
There is a great urgency attached to this problem Which 
should be recognised and acted upon. To deal with the 
nutritional problems of men working in a factory reveals 
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much• · but it only touches the wider problems. There 
is a tremendous need for adult education . in the homes, 
of the workers and the .primary need is to teach how 
children should be fed. 

The most important conclusions to be drawn from. 
a study ·of t his sort may be few and s i11ple, but they 
would involve enormous effort to- aet upon them 
effectively. It is relatively simple for industri.a1 
organisations to eor ct nut:ritional deficiencies and 
to reduce the .conseq_uent diseases of deficiency ~nder 
the conditions which have . applied in "this work, but 
this is not nearly enough ._ The general physical 
structur~. of a man is so greatly influenced by condi tions 
of nutrition which occur during childhood and during 
the years of devel opment that it is in this field t hat 
enormo1s effort is needed. European e)q)erience has 
passed through this stage,. perhaps more easily t han we 
can expect to pass through it in South Africa. In 
s i te of this. i. t is doubtful whether any coun t ry in 
Europe made any big impact on child heal th in less than 
thirty t o f orty years. 

We believe t hat a good background of physical 
development in childhood is essential to ultimate 
success in industry of . the kind which we believe t o be 
desirable and possible . The problem -of how t his is 
to be achieved ca~not be left in U1e hands of industry. 
It is . a national problem to be tackled on a national 
scale. 

,. 
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Enlightened. industrialists could make a 

considerable -contribution ~y way -of advice and .· 

general support but effective action it seems should 
lie in a government department which should have a 
very exact func.tion in child welfare work. Th,e speed 

of growth and activity o f s-uch a department ntight be 

phenomenal. The need is both vital and ttrge'l'lt. 

Conclueiont 

It seems remarkable that in the last sixty years 
effective use ·of animal e.x-perinentation has brought to 
light the approximate number and the c!'lemical nature of 

most of the elements and organic compounds wh:i.ch are 

the primary nutrients for a11 living things, except 

th se capable o.f photo-synthesis which can synthesize 

them all. 

The discovery that each essential nutrient 
when in deficient supply causes a specific and unique 
type of. ttietabolic disturbance by the sylbpto.m:s of which 
it may be r ,ecognised in man or animals,. and the nature 

and occurrence in the nature of each nutrient, provided 
the means of prevention and ·cure of f;everal diseases 

not hitherto recognised as being referable to dietary 
errors. One thinks of beri-beri, rickets, pellagra. 
e..ndemie goitre, pernicious anaemia., kwashiorkor, and 
scurvy in bottle .... fed infants. 
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The application of the k mwledge gained in the 
last . six:ty years is one of the greatest achievements· 
in the history of preventive edicine. Diete tics 
today, ranks with immunisation against contagious 
diseases, .sanitation and quarantine., as a vital heal th 
measure. . (From "The Risto y of Nutri ti n". Prof. E. V. 

Collum. World Review of Nutrition and Dietetics. 
Vol. 1. Pi tman · edieal Publishing Co. Ltd . London 1959) . 

Any study involving Afri.cans brings the realisa­
tion that the Bantu comes from a rural pastoral back­
ground in which the cultural and dietetic pattern is 
vastly differe.nt from that of the Europea i. :Relatively 
fe • of the Bantu have b:een urbanised for ore than a 
generation and the great majority are migrant labourers,. 
returning to their homes after a er·oct in the towns. 

These · ~igrant labou1--ers retain to a very large 
extent the cultural and dietetic background of their 
home environment. while· their urbanised brethren - a · 
minority as yet. are slowly trending towards the 
European pattern. During his stay in the towns the 
African migrant labourer may,, in this a~e, present with 
florid scurvy, the very disease which led the Dutch East 
Indies Co pany in 1652 to establish a revictualling 
station for their commercial navy on the site which has 
now become the City of Cape Town. (Fro "Recent Advances 
in Hu an nutrition". Prof. J.F. Brock,. J. & A. Churchill 
Ltd. London 1961.) 
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This s tudy has attempted to deal with this and 

other reactions of the Bantu to -urbanised liv·ing, 

particularly as they affect industry .• 

Food Ana1ysis Sheets are attached, . which 

s how _ the method employed in calculating eaeh man's 

diet .. The original sheets are retained at SARMCOL 

The following re·ferences are applicable:: 

Council of Scientific and Industrial Research, 
Personal Comm.:unication 1960 .. 

Kaffir Beer .. 

Department of Nutrition - Pereonal Communication 1957. 

Amasi 
Beans,: dried 
Beef 
Bread, enriched brown 
Bread , white 
Cabbage 
Carrots 
Marel't'U 
Milk 
Mealie £eal 
Potatoes 
Samp 
Sugar 

Fox F .. W; & Golberg L. South African Food Tables 1944 1 

Cheese 
Condensed milk 
Eggs 
Mealie rice 
Onions 
Rice 
Tomatoes 



499. 

BIBLIOGRAPHY 

(1) ALLEN, Petert 

(2) ANDERSON, D: 

Observations ort the state · .o.f 
malnutrition ins. Africa. 
Leech • . Dec. 1946. 
Cutaneous changes in the 11.alabsorp­
tion syndrome-s. New York State 
Journal of Medicine .. Dec.15. 1961. 

(3) Ai.WUAL REPORT! H dical Officer of Beal th, Loeal 
Health Commission 1.958. 

(4) ANNUAL REPORT: Medical Officer of Heal th,. Local 
Health Commission 1959. 

( 5) AIDfUAL REPORT: Medical Officer of Heal th, Local 
Health Comm.ission 1960. 

(6) ALLISON, James B: The ideal aminogram~ 
Fed. Proc. Supp. 7-, 80. 1961. 

( 1) ARENS• L. & BROCK J. F. ; · Sorae a spec ts of the · ·serllill 
protein patterns of Africans . 
S.Afr. Jnl.Clin.Sci . Vol. ij, No.1,19"54. 

( 8) ARIZTIA, A.: Fat enriched diet for treatment of 
malnourished infants. Annales Nestle. 
lXth International Congress · of 
Paediatrics. Montreal 1959. 

(9) ARROYAVEJ; G·uill,ermo: Biochemical evaluation of 
nutritional status f.n iflait. · 

(10) ASCiCENASY, J.: 
Fed. Proc •. 20. Supp. 7, 80, 1961. 

Proteins-and haematopoiesis. Worltl 
Review of Nutrition and Die teti.cs. 
Vo1.2.. · Pitman Medical Publications 
Ce. Ltd. London. 1960. 

(11) B.ALt>Wili, E. An introduction to Comparative Bio-
. . . ' eheniistry:. rfniltersi ty Press, 

Cambridge • . 1949. 
(12) BANK, s. & !EARKS, I . N.t Gastric secretory a.::tivity 

in patients with and without ischaeaic 
heart disease. · 
Research Forum, Univ.of Cape 'i'own 9.D.61 



(13) BANSI, H.W.: 

(14) BARTLEY W., 

500. 

Clinical evaluation of calorie and 
protein · s-tatus. 
Fed. Proc. 20 9 Supp .. 7, 80,- 1961. 

KREBs -n .A.·, . &· o•BRIEN J;R~P.: 
Vi tamin-c .. requirement of human · adults. 
Sp~c.Rep.Ser.Med"'Res.Coun. 280.,1958. 

(15) BENDER A.E.: · Protein Resources. Research applied 
in Industry. · Butterworths Scientific 
Publications. Vol.Xlll,.No. 7 ,July 1960. 

(16) BERNSTEili R.E. & WIENER J.S~s A study of the vitaain 
C nutrition of healthy E.uropeans, 
Ban tu mine reerui ts., and sub scorbutic 
Bantu subjects,. S.A.Jl.Med. Sci.1937 • . 

(17) BllJMENTHAL, C.J.: Malnutritional. Kerato conjunctivitis. 
S.A. ed. Jnl. 18.3.1950. 

( 18) BROCK J. F. : Nutritional science and practical · 
Dietetics. S.A~r.Med.Jl.Vol.32.28.6.58 

(19) BROCK J.F.: Recent advances ·in Human · Nutrition. 
J. & A. Churchill Ltd • . London 1961. 

(20) BROCK J.F.t Rehabilitatit>n. edieal aspects with 
special ref.erence to rehabilitation · 
by feeding. S.-Afr. Med. Jl.28, 719. 

(21) BROCK J.F. ,: .,Inter racial studies· in the South Western 
tip of the African Continent in 
relation specially to cirrhosis and . 
primary cancer of the liver. 19 

Extrai t de Acta Union · Internationale 
Cantre le Cancer. Vol.XVll,. No.5-6. 

(22) BOCK J.F.: Nutrition and · the ·c1inician. 
Lancet Nov. 21, 1959. 

(23} BROCK J.F. : The · medical approach to the probl• 
· of malnutrition • . Leech . Dec. 1946. 

(24) B.ROCK J.F.: Vitamin ·c deficiency • . Clin • . Proe. 1942. 
(25) BROCK J.F .. : Symposium on vitamins. Clin.Proc.Vol.1, 

1942. . 
(26) BROCK J .• F _ :Research in clinical nutrition. Ciba 

· · Fourida tioo symposium on significant 
t:rends .. in medical research. 1959. 
pp. 243-266. 



(2-7) CIC J. _1 Di•tary n in · ta rela.ti . , to •••• 
alt • , e .. e. 20.(Sappt.1.) 

( ) 

( 32') B CK J • . ~ ; 

( i) STft 

( ) 

o. 1961. . 

,. 

a c in t hae c .ear·t 
· ·· t: oru ~ Univ. of 
.11.61 • 

. • C.: 1 t t . tr • dltar ·, Af"Dtil . Lt • 
LondorJ 961 . 



502. 

(39) BURKE E,. T.: Venereal Diseases. H .. K. Lewis & Co. 
· , : London 1940. . 

(40) BUTTNER E. E • . : The ener'gy requireme'i,ts of noriial ' 
. . , . . adults. s·.A. Med. Jl. 14 .. 1.59. . •' . 

(41) BEHAR .. r., DRESS · I • & SCRDfS w-- N. s.: Tre.atment 
& Prevention of kwashiorkor. World 
Review of Nu trition and Dietetics. 
vo1 .1. Pi tman ·Medical Publishing 
Co. Ltd. London 1959. · 

(42) BEI-IAR M •. , SCRI ISHAW N. S. & ARROYAVE" G.: The clinical, 
pathological and 'bio-ehemical eharacte1 
istics of protein malnutrition in 
children. Annales Nestle. lXth 
Internationa1 ·congress of Paediatrics, 
Montreal 1959. 

(43) CAMPBELL J.A.H.: The pathogenesis f experimental 
n n-dietary cirrhosis. · · 
S.A . ted. Jn..1. Vol.36,No.26 .. June 1962. 

(44) CAWSTOM F.~ .. : South African Natives and vitamin 
deficiency. S. A.Med. Jl ,. 9.ll.40. 

(45) CLUVER E.H.: The nutrition· problen in South Africa. 
S . A. ed. Jl_. 11.2.1939. 

(46) CLUVER E .. H.: Food and citizenship. The Leech Dec. 
1946. 

(47) Council for Scientific & Industrial Research(C.S.I.R.) 
Research Report, No .. 180 .. . ~<:h 1961. 
The supple11entation of maize i:n 
South Africa. 

(48) CUTlIBCRTSON D .. P. & HOBSON. P. N.: Microl>iology of 
Digestion~ ·world Review of Nutrition 
& Dietetics. V'ol. 2. Pitman Medical 

blishi .g Co. Ltd. London .. 1960 •. 
(49) CUTHBERTSON W . F .• J.: Amama, an answer to protei_n 

deficiency; · west African Phar acist. 
Vol . 2 ·, .No·.1. arch 1960. · . . . 

(50) DANCASTER C.P. & JACKSON W.P •. U.: Rickets in South · 
Africa. (Editorial) S.Afi"., Med. Jl. 
Vol. 36 t No. ~4, . J·une 196Z • . 

(51) DARKE s.: Malnutrition in African adults. Br .. Jl. 
Nutr. Vol. 13, 1959. 



503. 

(52') DEAN R.F.a. ·, Plant pro.t~ins in Child Feeding. · 
Spec . Rep. Ser. Med. Res. Coun. 

· . No., 279. 1953 • 

. , (53) DEAN R.F .. A.: ·The pse 6f plant prote;ins · in the 
·. · ' . . diets of yaung children. East Afr. 

Ked .. Jl •. Vol. 37, . No.5, 1960. 

(54) llepartnrent ·of Nutri ti@n Bulletin: Basic Food for 
· Health .•.. 

(55) .Dep.artment of u:tri tion: · The basic principles ,of 
nutrition. 

(56). Department of Nutrition: · Personal comnu1nieatio11 
21.2.1957. 

{57) Department of Nutrition: The Choice -of food in 
terms of £.s.d. 

(58) Department of .Nutri tio.rH Vegetables not in common 
use. 

( 59) DRUMMOND J.C . & WlLBRAHil A .. : "The Englisl::uaan~ s 
Food". Jonathan .Cape, London 1939. 

(60) DU PLESSIS A. J ., VAN DE 'WALL G. & SXIT R.J.: 
. A food bala!'lce sheet for · the Union 

of South Africa. S . A. Med.Jl.22.12.51. 

(61) EALES t .. , B ONTE-STEWART B. 1 BROCK J.F.:. 
Nutri t_ional oedema in the Non­
European~ · S.A~ Jnl. Labor. & Clin. 
Med. Vol .1 • . o.1,, .195'5. 

{62) EALES, L.: S. Afr. Jl . Lab .. Clin . Med .• 6• 63. 

(63) EDITORIAL: S. African Med. Jnl . 30 .• 8 .. 52. 

{64) EISENSTEIN A. B.: Dietary. fae.tors · and adrenocortieal 
- . '. · . horaone. secretion. · World Review or 

· Nutr i tion and Dietetics. Vol.2, 
Pi t&nan Medieal Publishing Co .• London 
1960 . 

{65) "Experiment at Edendatett; A~ditional Report No.1 
of the Natal Regional Survey,, by 
the University of Natal. · 

(66} FINEJ? s .. E., The life and tilt.es of Sir Edwin Chadwick. 
He thven & Co. Ltd. London. 



504. 

(67) Food & Agricultural Organisation of United Nations: 
Protein re.quirem.ents No .• 16,, 1957. 

( 68) FOX F ... w. t uNotes on the meth<nis of preparation._ 
eomnosi tion and nut.ri tional ·value of 
certai n kaffir-beers .• " · Jnl. 
S. A.Chem. Inst. Vol. 21 • . 

(69) FOX F . W.: Diet in relation to health · in South Africa. 

(70) FOX F.W.t 

(71) FO F .W. & 

S.A. Med. Jl • . 13.1.34. 

Scurvy and the requirements of Nativ.e 
Mine labourers for the anti~scorbutie 
vitamin. Proceedi11gs of the Trans­
v aal Nine · .1 edical Officers Associat­
ion. eh. 1936. 

STONE w.: · "The anti.scorbutic value of 
kaffir .beer1•. S . Afr . JL. Med. Sci. 
1937. pp. 7-14. 

(72) FOX F,W.: Some nutritional problems amongst the 
Bantu in · South Africa. · 
s .A. Med. Jl. 11 .. 2.1939. 

(7S) FOX F.W. & GOLBERG L .: South African ·Food Tables. 
(S.A.I . M •• ) May 1944. 

(74) FRENK, Silvestre: Sollle aspects of protein mal­
nutrition · in children~ 
Fed,. Proc. 20~ (Suppl . 7) 80,, 1961. 

(75) GELFAND H.1 The Sick African. 2nd Ed .. · Stewart 
Printing Co. (Pty) Ltd. Cape Town •. 

(76) GILBERT c. & GILLMAN· J.: Diet and disease · in · the 
Bantu .. . Science Vol.99, No.2577. 

(77) GILLMAlf J:.: Effects on rats of pr.-0longed feeding 
with staple -African diet. Br. Med. 
Jl . 29.1.44. 

(78)- GILLMAN J. & T. • TILL W. •I., 1'1ANDLESTAM J. & 
'GILBERT C.i Studies · in malnutrition 
among Non--Europ.eans. 
S.A. JI. Sci . Vol .XCl, Feb .. 1945. 

{79) GILLMAN T •. & J., & MA}HlELSTAM'. J •. ; Studies of 
Carbohydrate metabolism in South 
African · Negro Pellagrins. · 
Fed. Proc . (U.S.A.) 6. 47. 



.(.SO) GILLMAN J !t : • .Abstract of paper on the nutrition · 
and physique of Bantu communities •. 
Leech, Nov .. 1950... · 

(81) 'GILLKAN, T.: 

(82) GILLMAN. T.: 

. ·-
The monortony or · the· Natives' diet must 
:. be elaminated. The. "Star! 7.7.1957. 

Bad diets cause early deatfl for Black 
& White. The us tar". 5 .. 4.19'51. 

(83) GIL~N ;. ; Nutrition. liver d.:1$ease and S()me 
aspects of ageing in Africans. 
Ciba Foundation · Colloquia on 
Ageing. Vol . 3, 1957. 

(84) GILLMAN T .•. :, LAMONT N •. M.,, HATHORN • & CA.NHAJ,f P.A.S.: 
· Ra-emocbromato-sis • African Hutri tional 

Siderosis and ex:pel'"imental siderosis 
in animals. Lancet, July 27. 19S7. 

(85) GILLMAN T., HATIIORN . • , LA.lfONT N •. M.: Liver disease 
in Durban Africa.-is. lU stopatno­
logical · findings in · Biopsies . · 
S.Afr. Jl. Med. Sci • . {1958) 2s. 
187-200. 

(86) G;ILLXAN J .. : 

(87) GILLMAN T. _, 

Abstract of paper on outri tional and 
environmental factors in Bantu 
medicine . · Leeeh Nov . 1960. 

RAT.HORN M. & LllONT 11.x .. ,: Li veer 
disease in male Afriear:fs in Natal . 
Extrai t de Acta Unio.n ·Internationale 
¢ontre. Le Caneer. Vol .XVll,. Nos. 
5 & -6, 1961. 

( 88) GIROUD A.. : .The, Nutritional requirements of· Embryos. 
WorldRevi_ew of Nutrition & Dietetics. 
Vol~l~ itman Medical Publishi.ng Co. 
Ltd" London 19-59. 

(89) GOLBERG- L .. & 'l'HORP J • • ~ A survey of vitamins in 
African foodstuffs ... th-e · thiamine 
content of wheat .. S .,A .. Jl •. Med. Sci. 
1942. 

{90) GOI.BERG L. & -THORP J.K~: A ·survey of vitamins in 
Afri.can foo~:rstuffs - the thiamine 
content of Jlaize. S.,A .• Jl. Med. 
Sci. 1945. 



50-6. 

(91) GOLBERG L . , . . THORP J.M. & SUSSMAN s.: A Survey of 
vitamins in 'A.frica.n foodstuffs• the 
thiamine content · of beans and other 
legumes-. S.A .. Jl. Med* Sei . 1946. 

(92} GOLBERG L.& THORP' J:. ; : A.Survey of vitamins in 
.. ' African foodstuffs: thiamine. riboflavin 

, · and nicotinic acid in sprouted foods. 
S . A. Jl. Med. Sci • . ·1945 .• 

(98) GOLBERG L. & THORP J . M.: A Survey of vitamin~ in 
African fo .odstuff s. · 
s. Afr. JI . ~ ed. Sei . 1946. 11. 

(~4) SOLBERG L .. : "The problem of vi tam!n balance in 
African diets.* S • .Afr .• ,11 . ed .. Sci. 
XLll, 1946. 

(S5) GOP-AL.AN c.,: The pathogenesis of nutritional oedema. 
Se.odnar I ternati nal. Vol . n,. No-.1, 
1962. 

(96) GORDONOFF T. ~ & HIDER W'. ! Fluorine . . World Review 
of Nutrition & Dietetics. Vol~ 2t, 
Pitman edical Publishing Co. Ltd. 
London 1960.._ 

( 97) GORVY s.: Cases of gingivitis in the Bantu: due to 
protein deficiency in the diet. 
S.A. Dental Jl,. Jan. 1951 ... 

(98) HANSEN A.E., .• ·WIESli; li.F., HAGGARD N.E. : BOELSCHE A.H ... , 
DAVIS H. & ADAM D.J ... D. : ·Essential fatty .. 
acids in infant feeding. A:nnales 
Nestle. lXth. International Congress or 
Paediatrics. Montr-eal 1959 . 

(99) HANSEN J .. D.L. : .tn trogen · metabolism in kwashiorkor • 
. .H.D. Thesis .. University of Cape Town. 
Karch 1960._ 

(100) HANSEN J .. l). L.; The effect of various forms of 
supplementation on the n.utri tiv,e value 
of maize for children •. 
S . Af'r • . ed. Jl .. Vol. 34,. Oct. 196D. 

(101) OLE.lCANS K .. C .. & }!EYER B.J';.: Ni trogen metabolis• & 
Public · He.alth. · · 
s . Afr., ed., Jl. Vol9' 36, No~a1. 4.8.62. 



(102) 

507. 

HORWOOD o.P.F.! The private budget of the urban 
._ Native. Optima {Anglo American 

Corporation of S.A. Ltd.) September 
1962. . 

(103) IIIJME E . • & KREBS I .A. t ~vi ta.min· A requireme.nt of 
human adults~ · Spec. Rep. Ser. Med. 
Re s . Coun. No, 264, London. 1949. 

(104) INTERIM REPORT: Pr.c>-Nutro. Hind Bros .• & Co •. Ltd. 
Durb.an . 8. 3 .. 1961_. 

(105) I R ING J .T .. : Nut ition and the future. · 
s •. Afr. Med. Jnl. 23rd Jan,. 1960. 

{106} J LCICSON W.P.U .. : Some aspects of calciull metabolip 
i n human adults. What is normal? 

.. Voeding 1 J a argang 22, No.12. 

( 107) JACK~ON W .. P.U.: Effects of al t~r.ed .nutrition on 
t he skeletal system; t he requirement 
0 .1. calcium in man. Recent Advances in 
Human . Nutrition, 1961. 

(108) k'"EEN .: Leech 21.12.1960. 
(109) KENNY A .... D.: Parathyroid glands and calciwa 11eta­

boli sm. World .Review of Nutrition & 
Dietetics. Vol. 2, Pitman Iedical 
Publ ishing Co •. London 1960 . 

(110) KI G c .. G .• & BECKER R.R.: The biosynthesis of 
vitamin c. · wor ld Review of Nutrition 
&: Dietetics. vo1.1. Pi tm.an · Medical. 
Publishing Co. London 1959. 

(111) KREBS H .. A. & O'BRI EN J.R.: "Vitamin C requirement · 
or · numan adults. 8 Spee. Rep. Ser. Med. 
Re s . Coun. No. 280,i 1953. 

(112) KRIGE,. EILEEN JENSEN: The Social System of the 
· Zulus. Shuter & Shooter~ Pietermarits­

burg. October 1.950. 

(113) KllliT L . H.:: 'tCon trolled field trial of a bread diet 
supplemented with · 1ysine on children 
i n an institution •. • Proc. Nutrn ... Soc·. 
of S. A. Vol. 1, 1960. 

(114) KRUT L. H .. : Gas tric Lipolytic activity. ·Rese~-ch 
Forum, Univ.of Cape Town. 9.11.61. 



(111) I 

(111) L ft 

(11) .. , 

(11) 

T J •• , 

e u oly triad -
ere 1 di ... n 

•• ed. Jl. 1 3. 

a. 

ta 
area ia .... -

.i idero i• 
ed. Jl. 

ndocrino­
--1!io-.... tine'• 

i under nu tri ti (12) 

( 21) C F. • • L i ortified aatae 
d kaff'ir e-orn aixt re•. 

S. At~. • J. e. 1 • 

(12 C 

(12 t ••• r• e D.lp t . f t 

(127) C.C C 

• 



<129) ·c.c . c 

(130) 

(1 1) c. 

(132) C.COLLlJ 

<ta> 

(1 ) .• GILtt 

(1 ) 

1 T) 

(1 _ ) 

atio 

tin 1 

th es.tract! • 
· wtb of · c'ler-

tri tio i11 , · e 
... . ed. 1. ,01. a1. 

Co · cil 1 C2,. etat7 
, V 

triUo . C ' cil (S . ft"iC . Jutc1>aended 
atci ti' ty dietar-1 tandarde. 
s.A.. • Jl. Vol • . J 4 ab . 1 lf. 1 • 

arch In tlt t• (c.s.1 • • ) 
C01aa11r11ieatl . 2 . &.ltlt. 



. ( ' 
141) 

(1 2 

( • 

• 

• t 

Afr! 

t . - • 

• t 

0 

1-

vat • t 
11. . 

• l"O • 

. 11 

of 

• 

·•-

.1 sttt u f 

. ) 

• 



. IUS P.J .• : X11Jl8b:lol"kol'". Geae skundes. 24 
. .ebruarie 19 2 •. 

6Jl • 

(148) 

(14) 

{l 0) 

• . FREDERICK w., ·text b ok t t e Practice 
· of edict e. xf ri 1icatione 1 &1. 

(1 3) S ULZ 

OB , S: "T e int tb Africa•. ll. F. • 
therby t . • n 1958. 

of utri tional 
• 20, Svpp.1• 

corbutle peeudoa­
d. Jal. 12 .~ 1962. 

(15') C •• 1 Tb sig ificance of 
tb ·eff ct or trace ele ents on pl ot 
roteio c • ositio. Proceedlnga of 
ut.rn. Soc. of Southern Afri·ca. 01.2. 

19 1. 

(155) SC GG :, .. & R IlJG · ablorkor in Af.-tcan 
ch!ldre rb n.- r. ed. J1 . 2. 
1'159,. 1 ., 

(156) s , ·w • .. ; s • :· egeta le rotetn 
mixture f r llu co1uluaptlon. · 
Fed. roe. 20 .. . u 7.,. 80• 1 , l •. 

(1 7). W.,R •. t The c osition of t dard bread anrl 
ug estio s t ·r its fOf'tlficatton witb 

Calciwt1. Cl:ln. Proc. 2, 1943. 
(15 ) S - .ll. .J r.): it tu i •edic , ractice. 

•sen ar". ( erck, s Dob•) 
01. 111. • , 19&9 •. 

(159 Y L. D I.I .: Und rnutrition 

(1 ) 'SI. O 

- tle lXtb 
ediatrics. 

•.• t Te tre t nt and 
f w hior or. S.Afr .. ed • 

• to. O:ct. 1951,.. 



512. 

(161) SMIT R. J . ,.: A food balance, sheet for the Union 
of s .. Africa. S.Afr. Me.'Cl. Jnl. 22.11.51. 

(162) SMITH, DEAN A. & WOODRUFF·M.F.A.: Deficiency · 
diseases in Japanese Prison Camps. -
Spec; Rep. Ser. Med . Res. Coun. No,~·214, 
1951. 

(168) SMITH J .L.B.: •The sea fishes of Southern Africa" • 
. Central Ne s Agency Ltd. South Africa. 
1950. . 

(164) SMYTHE P .M. • SWANEPOEL A. & 'CAMPBELL J .A~ H.: . 
The · hear-t in kwashiorkor.. Br .. Med •. Jnl. 
Vol.i. 13 Jan. 1962. 

(165) ,SPIVEY FOX .R. & CHOW B-.F:: Nutritional significance 
of vitamin B12. World .Review of Nutr-
i tio·n & Dietetics., Vol.1. Pitman 
Medical Publishing Co. Ltd. London 1959. 

(166) SQUIRES B. T.: Early signs of deficiency disease 
in South African Natives. S.A. Med. 
Jnl. 22.11.41. 

(167) SUCKLING P .. : Malnutrition with oedema in Coloured 
children in · the Cape of Good Hope . 
M. D. Thesis, University of Cape Town 1954., 

(168) Supplement to Far ers• Weekly (S.Africa) July 
18th 1962 •. 

(169) SUZMAN M.M .. : Clinical asvects of vitamin B deficiency 
in S.Africa. Clin,. Proc. Vol.,1, 205,1942. 

(170) SUZMAN M. M.: Optimal nutrition · and the responsibility 
of the nutritionist. Presidential 
address to the Nutrition Society of 
Southern Africa. Nov. 1960, 

(171) SUZUKI s: •. 1 Basal metabolism in the Japanese. 
Population. · World Review of Nutrition 
& Dietetics. Vol.1., Pitman Medical 
Publishing Co. Ltd. London 1959., 

(172) TERROINE. THERESE: · The vitamin · inte.rrelations of 
.Ascorbi·c acid.- Vol.2~ World Review of 
Nutri tlon · & Dietetics. Pitman Medical 

-Publieh±ng Co • . L&ndon 1960 • . 

(173) Therapeutic Notes, Vol.69E~July/Aug.1962.,Parke-Davis 
& Co • . Serum Proteins. 



513 • 

.. 

(174) Thomson A,,J.J:-: Adequacy . of die·ts . in pregnancy. 

(175) 

(176) 

(177) 

Br. Jl. Nutr·. No .• 1s·, 1959-:'° 

TRUSWELL A. S.:: · Th~ nutritive· value of maize for 
man~ · M.D~ -Thesis. University of Cape 
Town~ Sep:t • . 1959. · · . · ' 

TRUSWELL A. 5 • . : Proee~dings of · the Nutrn. So·c. of 
· Southern Afr. Vol.1. 19~0. 

TRUSWEU, A.S~ & BROCK lf .F.: Effects of amirio acid 
supplementation on the nu:trit~ve value 
of maize protein for hum.an adults. , · 
American Jnl. of clinical nutrition. 
Vol '..9 1 December 1961. 

(178) u. s. Department ·· of Agrieul ture Handbook No.a. 
Coaposition of Foods. Washington D.C. 
June 1950 .. 

(179) Voeding van Nie-Blanke Arbeider-s in die Industrie: · 
· Afdeling Grondeb-ewaring ~n Voorligting. 

Priyaatsak 144, Pretoria. 

(160) WADSWORTH G.R. i Nutri tienal factors in anaemia. 
· World .. Review of Nutrition & Dtet~ties. 

V ()l ~ 1. Pi taan ){~4.i cal Publishing Co. 
Ltd. London 1959. 

(181) WALKER A .. R.P. & AR\Til>SSO.N, ULLA • .B.: The digest.;. 
ability of · Cereal Fat. S.A.Jl. Sei. 
47, 1950-1 • 

. (18-2) WALKER A .. R.P.: Cereals" phytic acid' and calcific-­
ation. Lancet. 11,-3,.51. 

(183) WALKER A.l{. P . & ARVIDSSON U.B. t The comparison of 
the vitamin C c9nte n~ of v,.getable stew 
wberi · prepared on a large · sea.le in open 
and pressure cookers. Br. Jl. Nutr.1951. 

( 184) WALKER A. R. P. : Some aspects of t he au tri tion and 
p-hysiqu-e of · Ban tu colllll-1uti ties. Fed. 
Proc • . 20 •. (Suppl. 7) 80, 1961. 

(185) WALKER A.R.P.: Anomalies ~n the : prediction · of 
nf.ttrl tional disease. '.Nutr~ Rev_. Vol.19, 
No,.9, Sept.1961, New York. _ 

(186) WILLIAMS L.S.: "The food and Feeding of Mine 
Native Labourers" .. Proceedings, 



1 0 DEC 1963 

514. 

Transvaal Mine Xe di cal Officers' 
Ass·ocia tion. Vol .XXlll t 1941. . 

,(16'7) ,WILLIAMS R.R.: The classical d ,eficiency diseases. 
Fed ... :Proc. 20. 1961. Supp.7. 80. 

(188) WOLLHEI1if O:. •Peninsula's -Tragedy of the Poor" • 
. (Cap.e Tiaes, 26th January 1959). 

(189) WOODRUFF A .• W .• : Nutritional Anaemia. Recent 
Advances in Huaan ·Nutrition. 
J. & A. Churchill. London 1961. 

(190) YOSHIMURA HISATOr Adult protein requirements • 
. F,ed. Proc~ (Suppl.7) 20. 61 1 80. 



I I 

8
0

9
8

/1
9

5
 w

it
h

 f
am

il
y

 
N

o .
. ..

...
...

...
...

...
...

. ..
...

. ..
...

.. .
...

...
. ..

 
F

O
O

D
 

A
N

A
L

Y
S

IS
 

L.
 B

ac
kh

ou
se

, 
P,

M
.B

.-
3

6
7

0
4

-
70

 

Fo
od

 
Su

m
m

ar
y 

W
ee

kl
y 

To
ta

l 
C

al
or

ie
s 

A
ni

m
al

 
G

m
 

PR
O

TE
IN

 

V
eg

. 
G

m
 

To
ta

l 
G

m
 

C
a 

M
gm

 M
IN

ER
A

LS
 

Fe
 

M
gm

 
A

 
1.U

. 
B

 1
 

M
gm

 

V
IT

A
M

IN
S

 

B
 2

 
M

gm
 

N
ia

ci
n 

M
gm

 

F
ac

to
ry

!B
re

ad
(w

h
i~

) 
2 

lb
s 

4 
oz

 
1

9
6

0
 

31
6 

31
2 

45
7 

II 
-

I i
6

. o
5

 

56
. 0

 
O

o4
5 

56
. 0

 
0

.4
5

 
1

6
.0

5
 

18
2 

1
5

 
54

0 

9
.0

 
1

.1
2

 
0

.5
3

 

0
.6

8
 

0
.1

5
4

 

0
.5

0
 

0
.7

8
 

6
. 0

 

0
.5

1
5

 
M

o
rn

in
g

 

H
om

e 

M
id

da
y 

Ja
m

 
M

il
k
 

S
ug

ar
 

! 
p

t 
4 

oz
 

Fo
od

 B
ud

ge
. t

: 
£2

.5
.6

. 
p

er
 i

no
nt

L
. 

72
5 

1
-

M
/R

ic
e 

1 
lb

 
, 

. 
_ 

(:
'c

' 
1

6
0

7
 

I 
-

40
. 5

 
4

0
.5

 
j 

59
 

8
. 2

 
1-

0
. 2

5 
0

. 0
9

 
I 0

. 9
 

M
ea

t 
2 

lb
 

,,
ei

g
h

t :
 

s..
,,u

 
o

f 
n

o
rm

al
. 

1
5

2
8

 
15

8
. 4

 
-

1
5

8
.4

 
80

 
2

0
. 6

 
. 

-
0

.6
0

 
1

.2
2

 
53

. 2
 

C
ab

ba
ge

 
2 

lb
 

,, 
. 

. 
(•

. 
1

6
0

 
-

9 
. 2

 
9 

. 2
 

50
4 

5
.4

 
54

0 
0

.4
0

 
0

. 5
4 

2
. 0

 
B

lia
ns

 
! 

lb
 

J1
a
ln

u
tr

it
io

n
 l

.)
ig

ns
: 

76
8 

-
4

8
. 6

 
4

8
. 6

 
57

0 
1

5
. 6

5 
-

1
.5

5
 

0
.5

2
 

4
. 9

5 

C
 

M
gm

 

6
.7

5
 

11
0

. 0
 

1
. 5

3 
44

. 0
 

P
o

ta
to

e
s 

2 
lb

s 
P

re
se

n
t .

 
65

6 
-

1
5

.2
 

15
. 2

 
84

 
5

. 2
 

1
4

0
 

0
.8

 
0

.2
8

 
8

.8
 

-
-
-
+

-
I
 __,

,P,_
,,,h

=u
t=h

=u
 

9 
lb

s 
14

72
4 

-
38

7 
.o

 
38

7 
. O

 
75

8 
1

38
. 6

 
-

1
0

02
6 

1
. 8

6 
4

8
. 6

 
I 

-

Ho
m

e 
In

co
m

e 
: 

58
7!

 
o

f 
P

. D
. L

. 

Ev
en

in
g 

f 
U

ts
hw

al
a 

3 
g

a
ls

 
6

0
0

0
 

7
. 5

 
7

. 5
 

1
0

.9
2

 
I 

4
.6

2
 

2
. 6

4 
O

th
er

 

I 

ES
TI

M
AT

ED
 

W
EE

KL
Y 

IN
T A

KE
 

28
44

8 
15

4
. 4

5 
I 

56
4

. 2
51

 
7

1
8

.7
 

25
70

 
20

2.
10

11
 

1
4

0
5

 
25

. 5
74

1 
13

.9
1 

I 
1

0
7

. 6
03

1 
1

6
2

. 0
8

 

ES
TI

M
AT

ED
 

A
VE

R
A

G
E 

D
A

IL
Y 

IN
T A

KE
 

56
89

. 6
 

50
. 8

9 
11

2
. 8

51
 

14
3

. 7
41

1 
47

4 
4

0
.4

2
 

11 
28

1 
5

. 1
14

8
1 

2
. s

o
2

 
I 

2
1

.5
2

0
~

 
52

. 4
16

 

.,, 
R

EC
O

M
M

EN
D

ED
 

D
A

IL
Y 

IN
TA

K
E 

4,
50

0 
30

 
40

 
70

 
80

0 
12

.0
 

4,
00

0 
2.

0 
1.

5 
15

.0
 

45
 

. 
D

EF
IC

IE
N

CY
 

BE
TW

EE
N

 
RE

CO
M

M
EN

D
ED

 
D

A
IL

Y
 

IN
T 

A
K

E 
an

d 
ES

TI
M

A
TE

D
 

52
6 

57
19

 
1

2
. 5

84
 

SU
PP

LE
M

EN
TA

RY
 

N
U

TR
IE

N
T 

A
V

A
IL

A
BL

E 
17

3.
4 

17
.2

 
17

.2
 

56
9 

5,
00

0 
2.

0 
3.

0 
15

.0
 

7
5

.0
 

I 

SU
PP

LE
M

EN
TA

RY
 

N
U

TR
IE

N
T 

TA
K

EN
 

96
%

 
1

6
6

. 5
 

16
. 5

 
1

6
. 5

 
54

6 
48

00
 

1
.9

 
2

. 9
 

1
4

.4
 

7
2

. 0
 



N
o 

...
.. ~

9.
~3

/7
4 

...
...

...
...

...
...

...
...

...
...

. 
FO

O
D

 
A

N
A

L
Y

S
IS

 
L. 

B
ac

kh
ou

se
, 

P.
M

.B
.-

3
6

7
0

4
-7

0
 

PR
O

TE
IN

 
M

IN
E

RA
LS

 
V

IT
A

M
IN

S
 

Fo
od

 
W

ee
kl

y 
C

al
or

ie
s 

Su
m

m
ar

y 
To

ta
l 

A
ni

m
al

 
V

eg
. 

To
ta

l 
C

a 
Fe

 
A

 
B

 1
 

B
 2

 
N

ia
ci

n 
C

 
G

m
 

G
m

 
G

m
 

M
gm

 
M

gm
 

1.U
. 

M
gm

 
M

g
m

 
M

gm
 

M
gm

 

C
om

po
un

d 
H

il
k

 
t 

p
t 

20
8 

i 
1

0
.7

 
-

10
o7

 
36

0 
0

.2
2

 
48

3 
0.

10
3 

0
.5

2
 

0.
34

2 
4

.5
 

S
u

g
ar

 
4 

oz
 

F
oo

d 
B

u
d

g
et

: 
43

7 
I 

-
-

-
-

-
-

-
-

-
M

o
rn

in
g

 
S

co
n

es
 

li
 lb

s 
£2

.3
.4

. 
p

Jl
1

. 
12

25
 

3
5

.0
 

35
o0

 
'1

11
4 

5
.6

 
0

.4
2

 
0

.1
8

7
 

3
.7

5
 

-
-

-
P

hu
th

u 
10

 l
b

s 
16

36
0 

-
4

3
0

.0
 

4
3

0
.0

 
82

0 
1

5
4

.0
 

-
I 

1
1

.4
0

 
5

.4
0

 
5

4
.0

 
-

C
om

po
un

d 
D

um
pl

in
g 

l
l
 l

b
s 

1
Je

ig
h

t:
 

86
%

 
o

f 
no

r1
11

al
. 

12
25

 
-

I 
3

5
.0

 
3

5
.0

 
11

4 
5

.6
 

-
0

.4
2

 
00

18
7 

3
.7

5
 

-
C

ab
ba

ge
 

2 
lb

s 
16

0 
-

9
.2

 
9

.2
 

30
4 

3
.4

 
54

0 
0

.4
0

 
0

.3
4

 
2

.0
 

1
1

0
.0

 

M
id

d
ay

 
P

o
ta

to
es

 
2 

lb
s 

::
a
ln

u
tr

i t
io

n
 S

ig
n

s
: 

63
6 

-
1

5
.2

 
1

5
.2

 
84

 
5

.2
 

14
0 

0
.8

 
0

.2
8

 
B

.8
 

4
4

.0
 

T
om

at
oe

s 
l 

lb
 

N
il

. 
98

 
-

4o
5 

4
.5

 
45

 
1

.8
. 

45
00

 
0

.2
3

 
0

.1
4

 
2

.3
 

3
0

.3
 

M
ea

t 
l
l
 l

b
s 

95
5 

8
6

.5
 

-
8

6
.5

 
50

 
12

08
75

 
-

0
.3

7
5

 
o.

 7
62

 
20

.7
5 

-

C
om

po
un

d 
A

m
as

i 
2

! 
p

ts
 

In
co

m
e

: 
13

7%
 o

f 
P

.L
.L

. 
10

40
 

53
.5

 
-

5
3

.5
 

18
00

 
1

.1
0

 
24

15
 

0
.5

1
5

 
2

.6
2

 
1

.7
1

2
 

-
M

ar
ew

u 
10

 p
ts

. 
23

60
 

-
6

0
.1

 
6

0
.l

 
-

-
-

1
.1

 
1

.0
 

1
3

.9
 

-
Ev

en
in

g 
I ' 

U
ts

hw
al

a 
5 

g
a
ls

 
10

,0
00

 
-

1
2

.5
 

1
2

.5
 

-
-

-
1

8
.2

0
 

7.
70

 
4

.4
 

-
O

th
e

r 
: 

ES
TI

M
A

TE
D

 
W

EE
K

LY
 

IN
TA

K
E 

34
70

4 
1

5
0

.7
 

6
0

1
.5

 
75

2.
2 

36
91

 
1

8
9

. 7
9 

:, 
80

78
 

33
.9

63
 

19
.1

36
 

11
5.

70
4 

1
8

8
.8

 

ES
TI

M
A

TE
D

 
A

V
E

R
A

G
E

 
D

A
IL

Y
 

IN
T 

AK
E 

6
9

4
0

.8
 

30
.1

4 
1

2
0

.3
 

1
5

0
.4

4
 

73
8.

2 
57

 .9
59

 
16

15
.6

 
6.

79
26

 
3.

82
72

 
23

.1
40

8 
3

7
.7

6
 

R
E

C
O

M
M

E
N

D
E

D
 

D
A

IL
Y

 
IN

T 
AK

E 
4,

50
0 

30
 

40
 

70
 

80
0 

12
.0

 
4,

00
0 

2.
0 

1.
5 

15
.0

 
45

 

DE
FI

C
IE

N
C

Y 
BE

TW
EE

N 
R

E
C

O
M

M
E

N
D

E
D

 
D

A
IL

Y
 

IN
TA

KE
 

an
d 

ES
TI

M
AT

ED
 

I 
6

1
.8

 
-

23
84

.4
 

-
-

-
7.

24
 

SU
P

PL
EM

EN
T

 A
R

Y
 

N
U

TR
IE

N
T 

A
V

A
IL

AB
LE

 
17

3.
4 

17
.2

 
I 

17
.2

 
56

9 
-

5,
00

0 
2.

0 
3.

0 
15

.0
 

75
.0

 

SU
PP

LE
M

E
N

T 
A

R
Y

 
N

U
TR

IE
N

T
 

TA
K

E
N

 
70

%
 

1
2

1
.4

 
1

2
.0

 
I 

1
2

.0
 

I 
39

8 
35

00
 

1
.4

 
2

.1
 

1
0

.5
 

5
2

.5
 

I I 

..
I 

--'
 

-
-




