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it ff.\'. ;8 8 Jl tt.O T: .I 0 ! t - . . ' . . ' 

, 'this thesis. 4:0~$ w,1.tli :pll~J.i;pidt! of :mail'1rte origi"Q• 

. Non-)hOapt'017l~toi 1lip:14t=i· ·-1'.11 o.n.ly be' 41GOU1Jl!Jd $ft a tu 
l~e,:tJ, ml4n1J· for PSStm:e at e:omp~ao:n. ~he phOSi>holi»iiiJ.0: 

,ea .at m-1• or1$in ~n.oe the ·.JIOtk;. was cc~t•& out while 'th• 

mtor ••· emplo;e4 ~t tb9. Fi$htna· Imtu~t~ bseQre~ :tnstiitute, 
'14vo,ra#;tv Of Cue '!om, :RortaebOsch. c~ ~. South ~r!i~• 

'11e;. pf:JSJhoi,p1ittt ·~ the f'o110'&dq marine »rc:J4uo:ts~ 

'Jf&"ff: ;i~nlgd$!:C 

·1. ._. (-ttl•<d~ua c•n~a,, e~lMtt) 

2. Boote tiel.leter (J•ua 1d-..S.ttl 
]. .fiJAil-4 . , (Ssiiina •el.lat&, -le~) 

- 4.Utllitatlve: ant <q\Dlt:ttatl~ 'oom~tlon ·ot tb.$m 
. ' 

J>~0-11.)Ji&e lfd. 4.ewrml$i. b7 a b.j"Ar:olJ'tt.c o'.leavaee f~'W!'& 
pa.· b7 ~atoplWblc teobl4«P1tls4'. P81fttaula.t! emphatd11 wlll 
1lffl· i>l•etl .on the 4.:ut&otlon. ;a.mi •tie d.ete.iru;.tion o-t th• twa.r&lft1"C 
oleavage,prott•ts $'ld :a :nn~~rtton·mo•hsn1sm 14ll b$ ~stei 'I.or 
thee _.,4,rolifsiti.of ·phoQ~o'lipt:ft.~ dth ~lrecblo:rio .aet4. Bvt-ttence. 

t;s ~~ that ·the· pr$s&f:lCe, o.f nlli .~ acid-a - ... P~ ~ttm • 

fO'Wld i~ pl;.011Jho1ip14 hlti~o11s~te.e van 14W1 to liJM'-aOluble 

Jtlll11»Qtlti" impurt:tl•• Tb~· oxtht~on of phospho11p1&e ana 

~h,.SJJhG17lflt&d, llpids le ·th& manu.ta.Oture' flf' tl• i!ieal 'hd 

bae~- ·e~•1naa'. • 

. ·~ thti>tal:& '411 be &t'ri4e<l :J.nto t:tho~ ohe»ten 1'tth 
lttG-~tlll'& nt.ercrn.Qes at tt. .~ of.•ao.h ·olut;lttm,-• ·ne~ution 

ot cu~ '1'$f•J101lO•S 1.:a· 'fob.e~Q& 11na•ileble, 'hat ·tile 
ad.Yarite&G l• ea._· eaoh chag- 'fnV 'be ~· as a ltld.e~ndent 

·•cti~n• 



....... _ -~. 

· Whwwver pasBible . the,.mo!orn .matllo8. or· i'lam~ng po~ 
~:lfids :Will be foJlowea~· ·. . In a•rtatu instancea. the \iStJ ol .·the 
oldtrrJt~nalQtnra · ®tild not h :avo1a.ea., .. e .• g.. the wori lvcltbin-· 
:eholintll *$ to bo preferred to pbo~~tidtl dho11ne--cnoline.. · · O:,tn 

the foll01f10I table'. th~ .QtWOS .Mt\ ... Ol>l'IJUI tthi.b. ·ar& uaed .tn this·. 
ttm»ts 'Re. 1latect. 

fho$pholip5,;d1J 
·;phospblltia,•1· choline 

J;ibo·.~h. · 1!11· l·a,·.····. i·•.·. :• .. th. =. ··.oiamtnoJ · 
·phospl~ld1'1 .. •l!'l.m ) . · 

v~hatl~l .. inositol· 

,ph0'$j)be,.ti~l .~C$Nl 

lUJ¥h•~()itaOs1tite, . 
trt. hO-'hAbtt>tt.!:tld.tJ. · ' ·""~·· .... ·. 

t.Jpb~lin .. 

li1so ;phos,llt?.ti41'l· o'holine; 

17.., p})Jl,ephta:t11\fl. ~'thau0Jamt119 .. 
plamnslogclnQ 
pho~Sthat1'4ic aoltt~ 

. b1$*>&1#ceir:opho0pbntldio .;mids 

c~io.11:p1n ) 

P'l'1'lfl~GJ!'OJ?ll0Upha;ti49) 

ttC'lli'°""PhOl\phO~ltit&d itp1dtJ 
irtelJ'C.eri4e~ 

ch::tl••tfll?Oli eawrc. 
· "rebtoa1tl:ea 

pho•»1torJrloho11ne 

pboapnor,litthanolamin· 
'g]1'eeJJ>Oph<t!1phate 

·t~.tQ;I pltos-ate 
· ~J.7'1pllosJ>~O'!'F1()hOl!M · 

· $ll'Ce~1-.spM...,.1e~~l~fl& 

~e~~~.lu>171sertae· 

-~~-~l1$0.t9hOr,1tr;~~:f.·tol 

QJ~•SN'l:Jihosph:orqloholt• 

phdsphati~ 

leci"thin 

•phQUn 

mono .J?toQhot~ittd.• · 

AC~tal ',PhO$phQ1f.piU 
. fl\OllOBl:1Vet'Ophospba.'ttU~ .,i& 

~;vla.tetl.phusphattd;:l sl7:ce1'01 

4iph.08phatt8.v1 glyeol'()~ 

:nantrtll 11pld.s 

PM!~o'ho1"1& 

O~hosph0ethpo1•1ne 

s1~pl'los)hoJ:l'O acid 

:glp-$~0QhoJ.7lc:holiM 

.glacaNphQ:Qli0t.7letb~l•1DO 

S110tt~O'S;l)hOJ'l'lll~tl& 

gla'oerophos,p~ilnollJ1••1 
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Pl~ It1autr, ~~bi lm.ltitttiie,.11 

· ·. Uaivot"t1it:f of C;tqJO· 'totm1 

Bonitebtn4\':h,,_ O• $own• SOtith Atrictt.. 

'Tked£l. w~tt«l f'or, the &a~ of Doc·tox- t.Jt 

Pbiloso.ph)I' .tn th~ tacultw or SQ11m.00 ·Of the 

trm;~i"" of'• .c~ '1!0tffl. 

. . ~ . - < 

The copyright of this thesis is held by the 

University of CzrP. Town. .. 
. ReprodU,Ction of th"~ "":hole or any pa:·t 
. may be made for study purposes on1y. ~nd 

not for publication. ' .. 



1.. ~·· chem1st~ of· ~bn.tiJlt.l 'Oh()Ul'$t. l>h~atidql 

(j,f>bmiol~ne'" phoa.t)htt.1.:idg.ll ~~11'1$r p~o~hati~l :l~sH;ol ,. 

)3~hOSJ»hG:tlleG.J· pl:1a$dopn~ ~ ~~lins ia. 
41mu.m;oii,., 

2• h~tliure$: ·~· tbG •tl"'e.otiio:na.' JP-at"ificl,ltion~ Md· 
sepelltt:on or phQfl>holipids ~· dt?$rib(ilf£-. 

:J.. t.t'J:th:oiis ttfl! the 'tm~·a -o.f :fill'(* following pbonpholtpitt 
oonstitUS'ntc· ~· discueSQdt; piorJ!>ho~. ftltrogen, ~ho'lltm,,,. 
'G'tb.unol•!tm,, .. m~ne., ..... lnosito'l, .~ngo$~ ~erol,, 
gl~upb$~- and tatq e.91.4$ .• 

4.. A ~•t 4esct!~pt:111~ of' the ~ct:ton, oeuurnmco tmit 

'td,o~elii1~; bf the $)hoQhOl~t>i~s le· p~§nt~ ... 



.fAR'l" II - IN'VESTIOA'l'IONS 

1. 2...0hlorooholine was identified as an artifact in the 

hydrolysis of oholine-oontaining phospholipida w1 th IlCl, 

Tb.is substance is in all probability identical to an 

unknown nitrogenous base described by other workers. 

2. A sensitive method for the miorodetermination of 

choline (0.1 - 3 µ, moles) was developed. Choi1ne is 

preoipi tated as the insoluble phosphomolybdate, the e:r.cess 

phosphomolybdio acid ia oaref'ul.J.y removed and phosphorus 

determined speotrophotometrioally in the precipitate by 

reduction to molybdenum blue, Compounds oa;pable of formilllJ 

insoluble phosphomol.ybdates interfere. Interference of' 

ammonia can be prevented by the addition of formaldehyde, 

3. It is shown that the presence of all amino acids -

e:r.oept serine - in a phospholipid hyd.rolysate was due to 

the presence of po'.cypeptide impurities•' 'l'he presence of 

many amino ao1da detected by other workers in phosphol1pid 

byd.rolyaates oan probably be explained in the same WrJ3• 

4. The composition of the ~ flesh and hake liver 

phoepholipids was determined by an hydrolyt1o procedure 

and by chromatogr~ on silioic acid. The qdrolytic 

procedure involved determination of leoithin-choline, 

spbil'l80IllYE>lin-ohollne, lyso lecithin-choline, ethanolmnine, 

serine, my.o-inosi tol and the average equivalent wei6ht of 

the liberated fatty acids. 'l'he oompoai tion of the flesh 

end liver phoopholipids was v.ey similar• the latt.er 

contained more sphingomyelins and oo.rdiolipins et the 

ex,peneo of phoephatidyl choline. Phospholipid fatty saids 

had a markedly hicrher equivalent weieht end unsature.tion 

than the correapondinB noJ1-1?hosphorylated lipid fa.tty aoida. 

Tho oepholin :fractions contained more lone chain poly­

unaatura.ted (c
22 

and hi{)her) fatty acids, more stea.rio acid 

(0
1810

) and less palmitio acid (c1610) than the phosphatidyl 

choline fractions. Sphingomyellns were partioula.rly rich 

in lienooerio (02410) and nervonio (02411) acid. 



7,., ··l!ihn· :pl"C:gtanil of t'hr.l o:Utatioft ot pbnl!tJ1hGU;pi.4tl nntt nott-

:;h~hOJ!'#lo;t<Jd ~pid:o t:n the· mttmifaoturti'!g'. :~onrm t)t :p11c:~. 
t!IO:a.\. n$ ~¢,.. it v~ !ShD".m that pll~:h..-l ph:a~halipMa 

w• «d::«i~. ~o 3 ~nti?< ~t in tttG•. ~1~ ~ca:;m:,, ·bu.41} 

$);·. ·~~ 4•~Uon ~ imo~hal'ipid ~ aon.,,hoia~l~~ 

'litd& tatt: a.ct~ took »~~ M sto~ of tlle, ~al;; $t. ·~ 

-~ra~~ . Pi~r,-Yl~A o:d.«r:ttl-o~ ~~la ~'. u'l•X!tt~ Jb7· 
·~ ~P· in G~ U~&t~tibn t>f'' ·~· .f~tty $014~,,. but 

~ua.l!,v 1.i"G:l'.1 ·tw ·t"ht: dt:op .in fJl$~ amino nf>tl:'Ogm'l~'. 

e.. ~. ~~itl~s (t 3 me) - l)hcc~ta,1 <Ch-Oli;m:: 

••t1~zm ~e~· ,o-:~SblG of" $'t~il1!£ing e ~~ 
, •~tlon .o£·· ~ho:l1ID~l ·tn e. ·t:r1g1JevX!i~- ol'l~ 

~ 

9, 4 ~· ~--(:') f~r .th~ e$Jif1•tt.r.tn of ;S.Pld~U.11 ~! 

~iQiJetl by -~-s~otl~\'1.liuc;,.. 

lO•, 'P.b~· ~~$r:li •Qf tb& ~t:J1$1Jt$· of:· D~- d._ r~lt:O,;thinJ,: 
·nt--o( '°'!'CGJ,hetia ~. ·~Mn~~·uu· qttb;; s mi . .E!)'t· '120'° -~tr.G 

.. llW•tlgatGltl!i>. 1.i:lm· ·~aN11ttC ~uot$~ .{iq-Oe~ho~~'.b(\:;­
phO~O~o:hal.it.e•t phOS,ph~1-Gtbatio~inS and;. 1nc.r~9lte 

;phosph.ri.t.G ~$. d<:tf~fl -~t i·ntol.'VSlt;~ 1\tce>~s, of 
'nL- · cX. ..... ~1~ amt DI!*- o<. """'etJhflliri ~$-~ ~•11'.i 
lnttaellt :no :tr.toxi~9 ~»ba.to ~s, ti~t.mt ·.~a: l»m 
:tieaiol'l tak~ pl~· in ~h ~· m~e:r 'that 641' of' ~, 
~, ~us. ~to'2?i'f'i<!!B. . to ti$ gl~l a:lf3t,u 

(~~ho•~~Jf!~>) ~ntl 1ti~ to ·the' i'Sltoli• .mo.150t.1' (~ho~l· 
~bO'ltnG)• . ln the IW'~1cy'~s. .of $pbi~l:hl ·b~~tc· 

!'ho~w le .also ·not ii~! ·inttlta'tlF~ btit pb;~~· 

~~n:S oste:ri:?t~Ui ~Jntn~utl;J', :it ~t· ~lus1va~:t w- th~· 

.~Ut:te· ~i~~, P.razn, th:G· a~;a. cbtninQtl .a ~tl'On j~bd'l!n 

Jia s~ted :Zatr ·.~·· ~tel ~~~sis· ~ 'th'Q ~tll•lmouti~ 

w'bst~C$· 

"li, •. _/ .. ·'il .. :·-.·.· .. • ctm...,., .... ~~.,..,,,,.._. ~ fU''!-....:<to~: l'l1'i-""._,.~'.'l'a111!i;t:fi'N· •-~i!'I' ~"'1-:oWli"-•.'"1. ;~~. :~UV· .9-.it..~7:'-~·~i: . .J.~11,)r~, ·VJ..- ~~1;;.Ai< .... _~-.~·~~.¥~~·~. ~ -~-~~""'*~~~ 

tl1, th.$· 1!.~,$'t~ i~ ~hJsll;.G~d.,· A ~phonp~~ lttit~ . ' ·- . ..,. 

:t•~ or·· e,,f>~"'itG· tri~attt~· ~~ .is. pos~• to-· b$ 

;P••nt 1• th~~· ~#3•· 

1 



it GbOU'.11". ·1:$. noted "tb-at the Qa'ln& phospba't~d.J'l has a 

.~.l.f'ic obftle'.81 ae-1ng•: an.a; dl®ld n'Ot be. ~uea; ·wtth 

phoQbOJ\"t:l"!l . s~~:t~s ·Q;r$ 1shown. beloy. ,. 

. . 

·vu cariQt\ out at. the ~verstty .<if .Cap& '1e>wn ·b7. B8'aon:, · .$chwartm 
ant othe~.1B. 'This work, ~-ch :1s' publiShect tn 29: papers' of' the . . . ' ~ . . . 

l0ta1Dal. or· th~ fk>ciets" o~ Cheni:io~l lndustrJ" (~ o;,.g. ~oa' 
Lategattf ftapson ll.nd: .~h-~t~1) anl 4palJ&ra·1n the ... 3J.tnrnal ot :The 
Sclen<t$ .or Fbo(l $1.d. ~lcul~e: feee ·&.g. Ligtl:u:>lm:~ ~love1l~-e:, Sohm#t:a 
Mi wl'll lkildt2J. daale :mai~ ·1Jitb th~ oil 7:teU$ ·Bl'll •a.sonat . . ' ~ . . . ,. . 

var1atto:att' in th& d.lif'ferent ld.~• at ti.ch'. l':nterss:t ·was too~ 
fa:i"tlO'"~Grlt on thtJ 11itab1 A end D eontqnt .. o't ·th• llw:r oilt:t. lb 

' . ' " 
M~SliG •Of' ·the·. -~ph()'11p14G W$ ~port~. ~~ ph~aphOJ!Ui! 

oont€Mt of snQ&k (~sites -.tun,: ~hr.) l'-wr ·~ inta1'tiMl . 
' 3 ~ 

.Oils . ~ ~o~. lobster (.Ja~. lal.Uai~) g;cm- -<>il~. • . .e~· •:foU!ta tio 
be est~ll' :ill1.g\., inditia'titlg a rlC:ll: .~e .-Qt phospholipicls. , 

,~· .t•tt,: 60).ii OQ11WO'S2.ti::>D. ot the li;pids WAG detG~i~ ·1>1'· 'be 

Ril¢l~obm~tl\Vl-astor f'raot1~~a.tion tooh~que4,. 

. ' '' . Subsequent -~k'.' 011.. the ~st- of . .South Atdc~ ttah 

oils·~· c~ed out in. the l~a.t'1"tet;s or the ·Ct.m.n•·l'l -ro!' 
Saiea~fle ·ant. lndustrial .ReceaT(Jh., :Pmto1"1~,. 1>7· SlJ.tton.. :Stik., 
.Sepb:ton :an& ethe••. ~et:te i~tl~~lons nre of'.· a ao~ ·ttuidr 
.mental mt~ mfl ;practset f'fl'aetto•tion ot pile~ (Sar.4!m 

,fJCe!Jlata1 1e.,-1u~) 10~1 tG.tV .vidfit ·•as -~pitdlett l>F ~ ~uo .. 
or ltiihi.uin i!Oap - 111n"'tvm e&»ee.tton;,. 'U.1.9tt. o~lex baa·tion~'tozi:1 
ult.toulu-· 41,lettllation tma .aummt -ph.- pet;itlion: ~l\re11u~t~thl-• 
A .~ of· .. thts• work ~arecl tn '"imse1;1t1a1 !a~t;T ·ae:ld•"'··. 



.. :,,·~.;;..-. .:::"- .. _ . ., 

In 1962 1mest~ti~. on the phospholtpido of'· 

mutne f)~gl;rt were JJtat"ted ~at tlte Fi.$h1,ng imtueh,-3 RemU#Ob· 

i1'1t!Jtt.tutc P ~· -ault Of the ·Stuii1es bJ Wilkens ~ mt6 

lfhlch .ehov ·that humM serum .Phospholtpidj:~' in. ~ticul~ ·thtf 
leoltlin tra.ottcOn:t -~ capable Of 1Stab111sing :a ~rt:'lat~attll 
ltO:lution .or obolef!ltero1: il;'l a tr1gJ.7aerid.e 011. ~s. . . . . 
char~tcrtsttc ·&f' loaithi.110 mq tJe of illlJOl'tattO!J 1ti 'th~ atuq 
of ieccbaemio ~t di·•«•• 
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:~o#pholi:JMs can \'m: lroad'.17 i.in~a into ~'Jl.~· 

l)'hc~taeti $111 ~~~~Jtctv;... '~ t~.st aidtl ~f' ~~: 

:Ct1nt•n:s ~~e~1, tti~, 1~·1:HJQ11a o)~:asQ oo:n~~Gias 1Sph$.ni:'tflsh1e · • ~ 

oomm~. ~mit~ 

1i&. .~mro1m0SP!i1!nms 

· .ta corri:~a~rt to tlle'. tv.l~J.:d.es$, ~och :e.9n'tQti ~· 

t~~· ,~iii&· '~starif!M With gl,p~•~ tn0: Sl:uoe~.$P~t14~· 
p:t~t;S 'tW· f'a,tt; ~~ d ; •• , JhO<:s)1~ic •14 ®i,~OlCO 

:Etst~ft- -~· s_.a&rbl~ 

it~ 
C~i. . 

I .~ 
mf._~ 
-"'"2' -· u "mt 

0 

animQl wii• p'liMt ·tte~t 
A tt.: ·b!ill;... ___ ...,..,.ll "'11',..,.,aj,l -·•:u•. :nuu-u~· ~ijji, v,i;~ 
:t~1atoa tl~ li.p"«~ t~ 
... ... 4...,,...;<s: 't·~·---,.,, ............... 1f!ii:.,.,..;;.;1._. 
f~~ .!.&&'•~·~: .·~ --~~~· 

:~ Ch~n#~. ••b•· 
1~. ~: 1~"'*· ttJtentt-01m - ·- '. . '· ~ - - .. - - .. 

·~tit'~ l\aW ~Btei '~hat 
t'he• ~~:·~ ·~ .a?'tl- . 
.. re0t$· due tt>' the 'J?@'SSn9~' er 
.@: or.ii:~" ·mdch 'i:fl' !Cfnpab'lo .r 

.~ltttlns <ebtllin.n hnm :~honpha.t.'!!ql !Cho1lntJ'"'· . 'Thi1!Z• ~~, ~icll 

l~ JllO.hi)lip~: 1J (fhO.~fi1i!ll:t-CbOitir.te' thtJsphaUC\o ·~1~), 
:la mle6: ~lo ·~· :spUtttng ;O'filmn.d~ino 'tind ~1u~ ftiom pb:o~· 

.. ·~· 

t"11 ~t~1~ ~ phOS]?tmtt(\Yl. ~O:r1n~· l'Sti!PG~t-1~~-• 
lledJ.'ON"1ll8 "the ~~· ~, tmatmont tilt· tb:tJ: :trs&h :pl:tttit ·tt~s 111.th 
1dtem -f'O!l& ~tten of' ·tho p~htd'J.~t.t ~«tl:U' ~uee:a; the· 

~~ at ·pho$1?ha'tit'lo' ~a2'"'' All ft&.tm!>dly •c~~ ;phoep~ 
ti«ic •t:ily:;· ~{ibl$' ~·· the ~·. o( ~t~ture• Whie :Cif::!,te'mnt 

'tr.tit 1le, ·~lifkld ~. 1tlll1' d.$~umd'tm .of' ~~t!ttd..vl chol'.tme 
!fh~· ~~st:$' of' o<. .!B;t"d. (3 ~tip-t!Uo: ~id's. nu' ~ -complie1"ld. 

·~ ~atment flf tll~ ~a.~· .. d- ·:, f1 . a?ltl ~ •j·· / · -tlli~rMe· 
·-th 4i)beDl'l: -~-~te.· {(~)2.~a.} :in t:he· ~~· ·~ 
~~. ~~t~o ~~0$. ~··fl. •ft/active C ~~st 
~~ ~~ .-tr~l. 1P'GUJ>s in tb,e :tol'm f.1t CJrcl'Olltit~~ ~- typo 
of' .~-ost~t --~, ;0~ea ·out. bzr· Iner~ d U1t\~ntrmtl¥ ·uv· · 
~'ft .. anilV~5. 



.Bts-o(-GtYGmtOJ?itriSPltATtnic ACfb& (II} ha.w ba9n propared 

by 'JJr1.tar
6 

mid bis- f!1 ·g17oero­
phospbatidio aoidEl by ·van 

:Q7.~11, Boefnai'el and f().r'.kail<l 
,in 'SS:Sen1rit'!ll7 tlte ttatne wq.__ 

1.e. b7 troatm:ent -of the 

api>ropl"ia.to- d.igl14eride rd.th 

ph'Ot.W".1 t!tchlorophoepha.to 
{PhO.POOi2) in the· Pi'EJ'$9!\C&· 

of PJ"rid1ne foll-O'H$d ·by' 

oa.tal;ytie :ramov:at of tl1e-

II 

BIS- O(.,.,OLYOERGPtlOSPHA'l'IDIC ACID 

phezvl group. -~oca ·com-~ 

pounds ha.ve; a~ le-ast to Om:' know lodge~. -not baon isolated trom 
natural :protlrutts. 

llt-s- o( "?'81J'Cerophos:ptiat1dio aaf.d~ oan be -Of>ntd.dcH:ed as 

CB en 
1- 2 

on -OOCR WiOJi-

1 o I II -
on~ -c-P-o-cn_.... 

c;. I .. ...::: 
{)lt 

llt 
c/.-PHOSPllA1!IDl'L GLYCEJlOL 

401l~ted d.er1vnt1w$ of 

pbospbatiql. t:l1'ffrol (It.z). 
T:he latt~r wb$ta.n.oe· has 
been i:®late! £mm-~ bao·terl.a 

- 8 
·and spl-nG.Ob l•tt.ws • 

OAF.DiotlP-IN (IV) .... a ccmple~ phoaph;a.tid:io eoid Which 

ts probQ'bl;r e. dipho$pb:atid.tl g]Noarol ,,... wa'B .isolated ·'blt 
P~gborti' from ox-he-art .musolo and show to be ·the a-ctive 
,consti·tw:rnt in tho Wass0m'M.11: i-oe.ction of' :syph'iltt1:0 s&X'wn. 

Dift"erent kinds of structures have been suggested f'or thi• 

S'llbstanoo blt Pa.ngborn10,, Jtacttt.rianc anti Grq11 ,a.na also faure amt 
Moreloc-Coulon12.• ''I'he latest l$tru.oture 111"Gp0mt't by th~ last 'two 

teams o:t lnvostiga.tor:a is chOW 'mtov (IV). 
0 
ii 

0~2·0-f-0-·Fe 
I - Ott C.lt...OOC:R 
CR-OB I < - - • ·-

I on~-OOCR 0 & 
II 

,cu2 -0.,,. ~ .... 0 ..,,g~ 

OR 

IV 
C.tllWIOLIPlll 

Pbosplu!ti'tlyl ittoslto:t jana phospna;ttttyl mri.• .are- ,~$0 

BO"idic bu,1: ~- not Clas'Sif'ied: unde~ phosphatidic acid•"' 



.j\~ 
u..oca 
[ tJ 

II . ~· -
Cf:L,~1. ~il~C~~~(CJtJ., . 
~- c;, -~ --,·~. g 

on 

'ii 

d_ . ...f!OSJ?.tUTl'ilYt qaottNm 

. Ro.fJtt2Qtt~fi(ca,J3 
otr 

VI 

GB~tUIE 

PROSPWll1>!t CftGLINE· .er l;acithin. (VJ ~ be 

':celiS14tttlt'Sd .es· the oho.li~ ;$'1S~r Qf · :fl> .mon~ht>sph.At14te-· dial• · 

~l;ne is -• alC'O:hol ·.a.td •Q:: qua.tftna17' ~ottt• <t~. (UJ. 
It sballla. btt·. ·noted: that: ohoiue -~ lt~ in '•ttlf .t~ton . . l 

. t'o· ·the· :Ph~»ktidi~; ~i~ -J:e~t:i<m .in. Vi:t~ :ot· 1!1;. ~lttl1e 

,aat( ·fftt.'h ohalil$: 3t$~~a ~n ·the t:o~toa of ~·. s~t i•t•llii. 
f.Jf/ !att. t'eoter. Ph~~Jlatlt\Yl. oht»limlfi ha.vlfat& ·:in. a.oat ~- -~ tm.1d;Q. 

~n~ '1$ ,~ t01:· -11 ~oMll ·- ~t?t~. Xn :eo1ut&o:n - . '' ' 

11h~$Jnet~1 ·~i~ .d~~- ""· ·~twttt~•· £en ;at~~ .~.1~ 

'to -- ·~· '--~-
-.m. :l~e ot pho·spb.$t14f'.1 cbollm m~ •· . 

eflvi~~· ln the fl~$t ·»l~ et.*" tUtif f1 -.~untie i•ttl111g 
tm wb~tMx- the :~r;ylg;b.Ol!;m ~ 1e 1.tn\:ea to ·t~· o<. • or· 

·tl!l1:J· f?-o:~t»m .• tQa tt1f: glre~l. Xn th~ seoo.l'ti _pl~ ~ 
,opti"ail' ~· in tho o< ·• ·•riil~ dtrt to i~- J>rt.1~~· ef the 

ce~ ~~i~ ~~~ •t«tt. (la 02tt-.. 'to1 .fao$U-t& :fibe 

a:t~on the "two f11,tty ~ta ~t~.s ~- 'C~~ - 'b'fl .. 

t"ntio-aJ;_,.) 'th-e1-~la' l~l'tm!>atime1 oi:mtlll1lff 11lat41' ~ces 'to 

t~ ~-l1lre 0:!' of. ,,_ f).tld f1 ·$h()spb;a;tit1t1. ~holb~1J. 'Tllls 
~tt:Q.nqs- .i$ ~ga'-11: ·o,anea en tilt f:tnd!.'ni ot both o< - rmS; ~ -

~~;n,o~phflf!G {ru ,~ VIII} i:n. •eia an.a alkali~ bJ'~ll'~ 
;~tQD ~·· tta1;~~:13 -~o.~UJ,g pho'S,pha,,tid~$• tt 'tf~, -~._ 
-~·. ·t;"· Bm13¥14. ~· 111,· Ve$a!O.\f St~ittn'ibtlr_g atA. ,C~bstail.S 
ttut.t d .,.,.. ~ fJ '"""8~~h~h.at• .a:r&• l:n~<>~t'tlb)..e in. . 

· iAO'Sid .a:tl21ll• Itt JJ;ot aP:t4 •Uum ·• ~1tbri:iam mld~, of ·~ 
o<-.. .,. ~ .~;% f ~~~M~t~ in obta:i~ti. 



C8z-oJ1 CH
2
-<m CH

2
-0B 

I I I o 
Clt-0 · OB · OB 

11 
CB-OB CB-0-P-OB 

I 0 
a• l "- I / ' .a+ I 

\ 
P, OB 

II cu..t/ oa c~4-011 CH
2
-0X 

2 
OB 

VII 
d -OLYCDOPIIOSPJtlft ·. 

!he collt'9ra1on ta.a place vi th a o~lio pho11pba~• dteattt ae 

an 1nht•d1ate 1n1batanoa. 

In alkali• •U• tba .S. t.uation ia 41tferent, ln that 

Qa monoeat•l'• ot phoapbol"io acid, ••«• o<' - and (3 -gl.,y0ilro­

pboaphau15 and. cX. - an4 (3-gl.JCerophattdio ao144 do no• ahov 

fll't1 a1gration. Bowver, wh-.n n.bjeoting Uesten ~ phoaphoric 

.cid• ••&• phoaphati.ql oholtne, pho1tpbtitf7l ethanol•i• or 
glfoe17lphompbo1'7lohollna to alkali• h1'drol7a1• aigration 4oea 

oocurt an equilibrim mixture ot 4~ d. - and. 55% f7 -sl;rC•l'OJhU­

phat• la tinall.1' obtatne416•17• In ahon, th• pre•nc• or 
ab•nc• ot d - and (3 -phoephatiql choline cannot be oonoluded 

t'rom the reaulte ot' the ao14 or alk&lin ~l:Tai• etudi••· 

A eolution tor tbi• pl"Obl• i• tna41ata:q ..,.rent. 
A.tr · hu bHn •&14, POllJ>hatidic acid• d.o not eh.ow a1g1>atlon in 

• alkaline Hum. 11' theref'o:re a pboaphatil\71 oholim (oio &f1¥ 

~J)hoQha•iu) i• oonwri9d 1nto a phoepbatidic ao14 w1•1Lout 
altering 1\a atraoture (e.g. b7 •an11 of phoapholipaae D) tu 
oontiguration ot th9 slJ'Onophoaphate obtained aft•r alkaline 
bldroJ.Tei• i• .14-n'tical to tha't ot tH onsinal pho8llhatiql 
cbolim. Thia prinoi.tl• haa bun eplied bJ" Long and Mqutre18 

to egg phoqh&ticl71 choline, whioll waa ah.own to~·· th• 
L- cf -conttguration. Siailarl.7, Banl'kat• and van Deenttn 8o 
4.-onatrated •bat natvall.7 ooctlJ'l"1ng pbo.sphatid.71 gqce:rol (Ill) 

l»lo.- io the L- d... -ri••· 



-9-

. A :na1v.i :tltC>Qb:atta.,.1 ohottne ..,.1•4 bt iaol' .,.a· 
,,.. ......• ~f) -. · .· · • -'.a.~.o...:.:.'I '· ·(•· ~-a: ... .__ c~-4:t·1: o· - · ··1· ••*"-.· ·. an . ..... •.· .. · ~ . w- "" "".i .,.. . . ',1.-.,uv-:41 -•""'_,... .... '.U.J "' . ..,......, •-.•~•lit 

.01\abtl:ttv, x-trq 4ittraotlo11 p:att•m d optlolll. •tatlon) · ·· 
10 • IJ1flthetio ·.i,... o("i'b_,.hat1q1 •h•ll•• tn aauuo_, Long 

·at• :1ap1n).' Ila•· . .,_ tlle .Jr- cl- .iitl~at1on. ot • .,..wt" 
. . 

.ent . ..,..._ lect~• and os-1Jt-$1n ct1,Pballn. .l't ..,._a . 

~tore that 11*~ 11noaphat1tea 1Mt1oU »l"d•lunt~ ·to the· 

lr-· o!.. ..... 1HB. ~1uai• .,,,, ... 'l•:r .-.. alKuJ®• •t .:I)... c;;{. 

·. ~ '.f • -.OlfJJ1ia't14• 1'• h0we'8r et111. 1a01tiag (ot~ .. v.~:t~0h 

J:t .._. d.elil&"&bl• *° ·a&t a ahort 4iSOU1Jel0t1 to tJi.tt; 
. ;8'91'900hemi~tq ot· the· :phosphattl••• . Bt.er _,, X.te:1l.9. ha,V. 
-11t•• • a e~ttoi ·to: Wlli· t>- o<. ·-&170•~l~bm7l­
oho·11ne • ••· .... ,.,._. ·•••.P-4 tor th• n~oli-1ou · . 
o1uatt1cation jt ~ ... ·p'hO •. attaea. ·. D-· o<. •slt•'1l~~e>ril•. 
o~lthtt i•~•l.D4 to D-£17ff•al4*~ ln the· ,, .... r ah.oirft · .. , 
b&lotrf ·:that 1• ·ti. O:•n .atom: not ·llnna.. to • :phoa,p\ritilta- ., . 
*:tine mot•il' · •1.'WfJ. 4' ·tu .. pot9ntial cob•ro"l srout c-..e ale~· 
i'J."tftlet- .na:~11.r21 ). · · · , · , · 

~· • t. • • 

OL-Oi' 

l ~··· ' . . 
,,.. .. , ' 

u 

. . ~ .. · . ,,re, 
. I \H 
.,_.. .... 

CH-OH I . 

. ···~ . , 

' • • - _, • • ~ ' ''< 

•·• :· '. ·"' •. : • .- .• , •• •1 'I 

. ···-~·· :d~Y~~o~o~ 

o~-ooaa . 
I* .. . ·'· 

er-coca , 

I . o . . . ~ 
. II . + · . 

' c~-o-r~~~~~(~Jil)3 '• ,, 
:OR ·. . 

. ' 
>;._' ~ 

.X.· 

..i· .·~.>~"'" <,. ;·. 

:a- cX ~~BOLIB .·· 

: . . . ·fhe· OJ>p1>.~'tt, "'l~*tlc•tlo:o i:a n..Ohed it. 'Jae., : . 
. crf>=-~tng »- . 9<,,, f -dlglJG~'t:e i·s .takft. • the ;r..~ho• 
com~, ••• 2..~ t• ;oaudttoatl,n. ot 4lg~dft, .:ti..· ' 

081''l;on •tom iJlth .the he .. ~]. ~ - 1-.•• GC>mt.-1itg · 

to 'the ••bon ata Udltel to ·tlm :Jh~J7'l:Oh0.1tne· motet)'.· • 

...... &9 the »OtMl;al ·~1 ~21• ~· 1• 0--}¥ 

dlil!O•tr.•ted tn tm. ,~,_ •• -1' t-· c<. ~t1v1 ·o.ttol:tne "'.bJ' 
D1111r MA 1&91119, ._. th• .ia&"tittg •tftt-1 1• »- o<. ,. f -
·~s~ .. 1•• (n) ,c .. 1-l•) •. : · 

.J 



. ' . 

Ora, ·t•o ~ioal metbob of' 1•01tb:1a "'11-thDBla· .·~ 
be ainn. ·ter an ·eDa\\tl1;ive llteratU:re ,ev•· of phoa»h.atil• · . 
. ~tbeal• .,. Ve$.eil;.;.o • · · 

B:a.e!.4 ad «t;te.a19 :.,-atheatad aa ~ o( ~tl-l 
ehOllm ht. the .t'4>1l0Wil')f:f: ..,..-ri 

. i~..oQeit 
* aceo-mi 
I 
C~4 

·... .xt· 

+ ·. Jih0.10012 . 

. ;JJ'ridhe 

·jj:··. o<. t ~ ·-:DIGLtaliIDB 

~~R 
I~. . 

·C)\Oli,ne ohlori4\t 

m1«1• 

·-\·.: ,.· .. ---:·" 

RC00.CS: 

I 0 
·. II + 

82/Pt ... ·re~ 
~ 

C~~~a.a21i(OHl)l 
· OJ>h 

.~. 

I ~·. . • ····. '· 
· 0&a~r...oc~2e~W(·~.l3 

· ,oa. -~ .. · 

A »- oL ~ (b -digl70Vide .... treattl nth ;o• . ,, 

•CJ.'1ll~•ttt · ot --~l Uohlo~ajhde in ·a. J.>:M•••··ot· .fi'ri4tu. · 
~ MaDt1on pi'Odmt _. mate« 1f'lth oitoli• 4hiortae .,.la in 

tbe J)NM~ ot .-dl• -'*' the pb4n\fl. lJI0111> reaOYd bi ·•atalJ't1c 
~q.tt•• (~ labonoue pw1flcai1on. t"Od.,..9 td:tb. . 
~- Nineckat• .~. h.s bu11 e.1t~ for .th• •*4t ·Di· .c101i7.) 
·!ltia ep.tM•l• .h._ the ueaavantaae that in.nt-tabli a ·o.fua!.n· 

.·' -6unt of ~1•~ ol. -.Ph•fiPha'tidic .. .,otl bi f"ol'ftd. • .lo'•.11ro<b•t (,... 
~r pkoap'hat1Uo -.ctda) .and al• the· •titott i• ·.t .,,lJ,oablt- to 

•he: t~•tion ot ·oOJll~ OMtt.tntte 'tlllH\ur•td tlt.t., .,ot4e • 
. •st .• a. Bae. ana. vu l>eenent2 uaea. ·t- o< ·-g~lpho ... 171-

. chollae (XIII.}. u ·the •teti.,q oomJQmil tor the ~- ot 
i.-. <I 1hoaph&ttQ'l ••ttu. '!hie le 1ll•tratef. 'btln. 

~ ' .. 



--~·{·-·. XIII '.'. · "'·.: .·.:~· 

;ti-· rX -41~YCD~G~J!OLUB 
'· 

·:.Amberl::l~ ,::··. ·· 
.... Ilt • 4B . ·.· 

lRC· ·- ''.50. . · r.·· 

. 
' '} .j. ~- ... 

;. 
·"· 

. t.... C(' . .PmJSPBN!DtL "BOL?D 

•d,:tto;i tdth • ~i ohlorit•'• !'he aeoord :ate», :t.e. treatment 
' I j • ' , . · .• • ~ 

·,rifl:i a ·.mtDf· ca~<>~·· --~' ~.u: 1• 1ttfO.•&l'J' :bi. ord;e to 
···ramO¥it lonto -~•1-. L1'• phOQhati<tr1.!o.hcl1Jle, 1thtoh 19 
:altlo. f'o~ 1~ .••• •aoti~,. 1a .Nm'Ofttt 10".cllMato-· on: : 

· 1B081BA!.U'B. lflWf~ (nv} -.tatu ·tlJB.·· :•lno· 

. • .iooM>l •ti.#101-1~· (~1.11te),,. *4 1aos.P1Attmt SJilRnut: i(xv) 
- •1 • • r· . ·; · · ·' · , · , · · -· · • ·' ; ,l >.; • , ~ • ·. ·<: - ; 

the 'amino acid :se.rine as the nitrogenous component. ~· . 
. ,\ 

~. ~£9 0$: :016817 Mlatta .. 

•.I f • 

. " 

f.·· .. 

. ' 

" ' 

.. I 

... 
•'" 

.. : . 

. ';. 

· .. 

'.",· 

.:·.,.·, 



·o·· ... 

II 
Cl:-.~~:~. Bi_ R_, ·2 I ·~. -'"'"2 :2 2 

OI . 

.m 
PSOIPUUU1' ~LAH!D 

J ~·· - - • :· ~ ,. 

j\..cGlm 
CJI...ootll 

I ~ 
C\~~ 

'91 .eooa 

xv 
P~%:D1'LSliU8 

1- •••17 'fboaph•UP1t "°'* ti ~1•' •"· deftm4 ao: 
the 0al.ooh0l i•solub'lt· ~tion Of ~he; P.~11tt41f .ta flOlttqat 

• tbs, hcttlitra~· •'.bl•h ·ue. aolu'bte ia -100b01. 1~1.~i,. 

oth•181ll1r>,e was consieral: ·to be the onlJ• ba.· :0f tbe 08)haliuJ 
Potoh. end SCht$i•..2',. h•Ji'8ve:i'• .4emout•te& the frttt'$.no91 ot 
.~ io tie· oQhsltn•• Reantiu, .__, wo.tker.tt ·~ «•ecti1Jett 
the pt'9aeaoe, ·<fl a 1-'Bt·· ·•-1•v ot :amino aol<l• ill :Jbooh~lip!4e 
(•t ftf.J O&Phdtr,t tfla.o·tion \ln :tl'rttc~) b'.llt the•tt c~ouaas D'l'$· 

prob&b]J li~lulilS lmput'~'1ee in •matJ7 ·i11s,t:anc•24,.w 'flm, . 

·bl<>l;ogtc.t. :"latl'OJ!$htp bt;-.,. •·t~lami•· ,ami •ho:u.m> bu Men 
. ·lemonstratei bf· Stetwnl5. MethJl-atton, v for ills~ · •tld.onin• 

ootm1rta. •th~1-• t11to· ohol:l•• ,~ftO •ts as .u 
,pl'GCurlf@ ot e.the.nol-.ln$ en&: ·oan b6 1oonvartect ,t-nto· tht ·t'Utte~ b:'' 
de .............. ~l""':t. ton.26.- · ...._ ............. a .. · ·• 

·ftie •"UJoohoml~J.1' <Jt p~t~l ., ... lei~ d 
phoQhatt.61':1 -~ itJ sitldlar to ·t11at. of p'h~at.lQ-1 ch1111ae .• 

- ., • ._., or two ;~tfio .oat"lJtn et0$8 111 fh08Jhatlat1 
~- l-4e ·to ti$ XJOmd.1>111tf ,of at~ot~l't;•t (·two •ta 
·Of •ti:oal iGOJl9H)'• ·hq - ~i6 ~l tU< Ji- c;( -· 

cQd1.ge-.tt• ot ia :~••• ~.it.,, ,~nsl1$t$:ns .mat.Jill' -«. 
~ti4rl e._oi~· :Qnti thG~ttql •rlne. --~al 

methoB;t;t fta:i-- the ',~Mli'd.a> '#f>t' .t>he$.Ph•tidl'l •t~larat•~ e.mt 
t>ht>SPhatid.f',l stritiO -~ bcntrl in. tlm lttera"tee. (aae e,.go 
ve~20). · · 
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.PBOSPHATID?L lNOSI~L containa .myo-inosttol ester.1tied 

·iatth the: phosphoric· :~id molecule. 

r~~li 

CH-OOOR 

I~· 0 
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M~nositol was fir.s't isolated, from h~tori:sl 
· photip1W11pida b;r AriJ.erson.'l:7. . SUbsequenilY .1qo.-ino:s1tol WGS 

· discowred in pho~holtpta.s ~om l'D4Y\Y. ·other. aourcea~ Ino.s1tol 
· (:hes~d.roxtrep'loh$~e} OC'ours in. 8 isomttrio .f'o•a• one ·Of 

aich ~s· a81iftm&uic :and ·c:oneists therefore of . two optlqal 

isomers.. ne .alibr&vi&ted. &'t~tures ot all possil,>le· isomers 

e:ce. :Shown below• Tl:J.e planar ,cebt1n ri~ :i• wmallY .d.r:awn 
,,· 

tor· the sake of oonvenie.nce, ·but it ~hou.ld be :realised that 

t.he .structure 1ot tno1Jic:tol .i's 'better represented b;r .a non .... p'tanar 
.r:tng, consiBting 'Of· .2 ·eonf"orma.ti•o.ns ·~ ·chair' .'1!md 'boat ·• - .. 

which :are read.i17. inte:rcomrerti:ble (tif •. · .AnQal ·a.ad A.nderson
28

),. 

Sa.ch l1\1Jliber de.m>tes ;an. qlroqi group, 

:$bOve or below 'the plana;r clll!'b•n ring. 
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T'rom the three oalihration ourvea it ca.n be 

calcuJ.a:t..ed that 0110 mole of phosphoruo produces the same 

colO"J.:t' donsi ty as 3.1 :noles of choline and 3. 04 noles of 

2-ohlorocholine. r;.r.e nolar ratio of choline and 2-ohloro­

choliro to phospboru.<J in their respect! ve phosphomolybda.tes 

is the:?:>efore .'~. At thio stage it sllould be mentior.ed tha.t 

re1.uotion of choline phosphomolybd.ate to mo]Jrbdenum blue, 

without prior M.1ii tion of' excess ammonium mol;ybd.ate did not 

pro.duce a etrair;ht line cali'bra.tiou curve. In our il'l.i tial 

c:q>6riments tho add.1 tion of ammonimn molybda.to was orai·ttea., 

ir...ri; the bl~:ie colours produoed were very weak &n'l did not follow 

1~er•c law. Wheeldon and Oollins12, ho•ver, obtained. a 

linear oalibr"t:lon ourve at 630 m)l-- on :reduotirln o:f' choline 

phosphomoly'bdate w1 thout the 81'..ld.i ti<>n or ammonium molybdate, 

by means of' stannous chloride 1n acetone - alcohOl (1•2) 

oolution• 

Di-teo.rcmt quantities or choline ohlori,!e wer.o 9J.iited 

to a commercial oookinc; oil; the materi.al 'tf:\S hydrolysed 

with 21.r hydrochloric aoid as desoribed in the experimente.l 

sootion. 1mle reeoi.rel. .... .Y of choline was eho'ff'i:l to be approxi­

ma.tel;y- 10~/: {1l1e.'blo I). 
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2.73 
6.31 

8.75 
1':.:J7 

Che lino 
reeO"C"8red. (%) 
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( .. 

Rscovecy -~~~,-ata« ______________ _ 

6.2) 

e.90 
l~;.C.3 
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(~ P•3.3J % rra1.7) 

fWdrolytio procedure % Choline Averaee 

------------------------~-------------------------------------------------2N RCl at 120° for 24 h 

(or• L~rn, Olley an(l 
Hatsor?) 

6 N BOl at ioo0 for 48 h 

(Levine and Chargaff'4) 

Saturated Ba(OH)2 at ioo0 

tor 10 hf followd by 
+ _2 0 
- l ~1 UCL for 13 h at 100 

(H0Kibbir1 and T~lor10 'I" 

7.84, 7.93 
·1.93, a.04 (addition or w:uc) 
7.88, 7.79, 7.82 (mm2 treatment) 

e.03, 7.92, a.03 
7.89, 8.0b (addition or HVJIO) 

8.06, G.oG, 8.06 (Imo2 treatment) 

7.36, 7.51, 7.40, 7.48 
6.97, 7.13, G.82 (wld.ition of' mmo) 
7.32, 7.28, 7.32 (mro2 treatr>1ant) 

·7.8 

s.o 

Standard 
Devia:tion 
= c.06 

-----------------------------------------~--------------,---------------------------
• Detemination of oholine by the method ot Hntenna.,11 et oJ. 2 in this sample, 

1.e. reineokate precipitation, gave figures ranging trom a.s to 12.7. 

~~~~----------------------------.................. _ ......... 
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FIG. I. CHROMATOGRAMS OF THE ACIDIC 

A~D NEUTRAL AMINO ACIDS. 

CHROMATOGRAMS 

_, 
OF THE. 

u 
BASIC AMINO 

.. 
ACIDS. 
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i.------ pH 3·25, SOo _____ :.___ pH 4·25 • SOo----+;~pH 4·25, 700~ 5·0 _______ PH_S·_2B_,_s_o_o __ T_u_b•_n_u_m_b•_•_-__ _ 

Tube number ---+ @ 
Hydrolysotc of pilchard 

4·0.---------------------------~ 

@ lcuclnc 

Hydrolyaatc of pilchard phosphollplds 

alanine lso-lcuclnc 

aspartlc acid 

1·0 
hydroxyprollnc 

~ 
O ?,, _____ so__ 100 ISO : 200 2SO : 300 : 

·- pH 3·25,50°-----·:.,.._.. pH 4·25 150°-----+:.-pH4·25 170°+: 

Tube number _____..,. 

3·0 .---------------------------, 

@ ' Hydrolysatc of acid-washed pilchard phosphollp1ds 

" u 

~2-0 
0 

1·0 

&thono:laminc 

pho&phollpld& 

ammonia 

.. 

arginine? 

2S so 
0 L---~---~---~----.-----..-' 

7S 0 
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?: 
~ 2·0 
w .., 

pH S·2B, S0° Tu be numbu ___., 

@ 
Hydrolysau,. 01 acid-washed pl I chard 

phosphollplds 

s Q 1·0 
; 1·0 ... 
0 

0 
0 9 so 100 ISO 200 2SO : 300 : 
•·----- pH 3·25 

1 
50° ______ :...,_pH 4·25,S0°-+:..pH4·2S,70°_.: 

0 ::s 

pH 5·28, 50° Tube number __. 

so 7S 100 

Tube number 

Hydrolysate of (3) and (4) was obtaineQ. by hydrolysis of 
pilchard phospholipids with 6 N HCl at 115° for 48 h. 
Amino acids are present and note the large quantity of ammonia. 
Hydrolysate of (5) and (6) was obtained by hydrolysis of acid­
washed pilchard phospholipids with 2 N HCl at 120° for 24 h. 
Note the absence of amino acid impurities and ammonia. 
Details on PP• 66, 72 and 73. 
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Recovery of ethan~olami'rre and serine added to hake flesh phospholipids. 
Ethanolamine was eluted :froni a 30 cm column of Amberlite C.G. 120 at 
50° with a buffer of pH = 5.28. Serine was eluted from a 125 cm 

column of the same resin at 50° with a pH= 3.25 buffer. 
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