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Collabop-ation 

The subcontract with the Thai Group was finally signed. Dr. 
Antarikanonda's visit to the laboratory at Sede Boqer was set to May 1989. 

Materials and Methods 

Various inhibitors were already obtained (Sandoz 9785, 9774, 9789, 6706, 
MDL 14,514 nuarimol and fenarimol).
 

Several micro'-igae of potential value as EPA producers 
are already

available; Porphyridiumcruentum (6 strains): 
 Rhodella violacea,Monodus
 
Subterraneusand Phaeodactylunz tricornutum. 
Growth conditions and 
analytical procedures were established and the algae are already cultivated in 
the laboratory at Sede Boqer. 

Rerqults 

The effect of environmental conditions on fatty acid composition of
Potphyridium was established. The lipid and fatty acid composition of 
Porphyridium.cruentum was determined as a function of light intensity, 
temperature, pH, and salinity. In cultures cultivated at the optimal 
temperature under non-limiting light conditions, eicosapentaenoic acid was 
the main polyunsaturated fatty acid. When growth was slowed down by
decreased light intensity, increased celi concentration, sub-optimal 
temperature, suboptimal pH, or increased salinity, the content of 
eicosapentaenoic acid decreased and that of arachidonic acid increased, the 
latter becoming the major polyUnsatU'ated fatty acid. 

Trhese findings were recently published (reprint enclosed). Analysis of the 
fatty acid composition of various strains is in progess. Full data will be 
submitted in the annual report. 
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EFFE'ICT OF-ENV'IRONNIEN'I'Al, COND)ITIONS ON FATTFY ACID)
COMPOSITION OF I] I RED ALGA IY)II'II'JW)LJA (1UEA'TU'I: 

CORRELATION TO GROW' If RATE'ji 

Zzvi Cllen, Illiia~d l'ai,h (1k and Amoins IRichmonnd 

A~iilI A(:l iiliiiiivi, C i r tI lotal qplniliy of glycolipicisThe' li/ii (ndilil id1(1/lil/iiliiii isii)j Pi 1phv Iijiu~i ;,til IIIii I fi~i:] wa1(dIrastically decreased. OtherCrUjlCuIM11(11 Ilid'/i'i-iililit'd a1 (1/titliml aill /11 ill iY,/iJIi Stuidies liave tilso shown that the conlent oif several/eill/wIl'raini' PHI, VI(and mliU i/V. lit ruili 1-l1l/jv,/,', (it unsatuiirated C-16 GI-mid 18 hni acidIs, wishich are 

fz/yjiutcid ['ii', in,-I~i-,,i , i,- ,'a',i Bloc), 1967). Tlie Itilislii, of' nlly stuies of) Iheuigh infll/ru' lily li(o i '1 lomlliiifl m, iih 1iiiiil (*Ih'ii ofi (llipil atillconil ii ty aidi compojsit ion (seec 

iiiii~ ~ iii iiid1'ycKey~ii ~~ ~ iik ~~~~~~~~~oil/ill((il Iiic '-altic-ihe 20:5 aIcid t - reducing
lliiilaini'ii nn- ulili'/-I sa r//i-a/,,-P~w lo,,,I clilesI-i-iof (1c b~I'Mliyridin,,i Itls l('llliit~ rerg I1986) aid the 20A- acidnm: illvlo; o- xphyiditil (Ikiclkllldin, 

slali hg IllI: iai for file sylillicsis oI~prostaglanl-P( P(A or,, 198-I).
 
'Ie tillicel]it ;if- Thc( ltasiliii of otdoor~ti
red iilarjiie algp l'ipifiiiii, mlass proution of' P.I l'/un saiiryhsude Cliciiliilii cotinis miiit n sici acidl (20A,- ii-h) aid us-if, 192 'uizshliak titviiilsapliiiliniiii al. 1985). Iii this work we;wciI (20:5, 11-3) (Phl anid 'd~igiie siiudiiiI il elifiii ofI1968, Ni,-hlts ;fit( AppclIIV 19I)I, N! iig 1985), 

light ilitlisil-, (I[lliiceiutra-
ilIiiii~i di i ait-mtlehlyai 

tutu~it-pinlii i 9-IIc . IN Ic~pla Iii li\~1, aNi NiI:iitm i e a ya i
bisii a of %%hish alga.Ic il urii ;itI, p,--)I.N1.m 'pIllc
fas--i ;is 

li of 1'.iiiiiiim-ti ilum CAlii ( iii-;i-iirire laio oil­m -il C ii.I 985)mll of i~ pii~iilI*I!i c i1cl 1101 iiiiiiiiirat and lam i d compositionL wias 

telf o f that idilc i- isi-ilm uslllit-i figh 1il itl l ho I:.Isis %iiii iiili .kspaii i Nvluussi iruii 

disi i Collie liclt ( t (Of.11186) I9 i, IcsiI igieil filis LN~ u~bg AND-I-ilusi-LI 
1 , tDS-

cretini %ii lien ofr5fi-iiils (i, ~t if(- h mi ;ii (! ((Iis--f - Iii u .i1:1i hiii 21:8 Irisl unit ltI ( 13.0 1vii\c2N 

p osilioalg lla aildof th is recii) Iiisi c huhm 'lN Il. l 
%%ilh Illc of (iiiitiI(; ll o tu C o i l o" S oc ci -

Ka___o____Ni I c l.I Im I a__f 1 h i- 1 uh VIlil a- I Iimi ).dIlii to- V sakiuu liv98c). n 2 
illthis ubaisli, iiIt (,i, cill)do'n c1;1acdiol ;1( 1111t alg glass wiihi gi .1lolic f/ i luriia 

I328 1 6 )ilg a tbu t1 1) mkbatdi aIclp ~ IUe 
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FATTY ACIDS OF POIHWIDm'.IqUM 

TABLE I. kffjrc oflight iln,til5, cdl conmctrlralmn and iel/'lati,, 

lOn]. 	l.il Cell1lnl, al ____________________)___ 
/dE'm 	 '1 ()it: l1. '1 (da.y 'I 1I Il Ilt6 

20 	 170 2 0.65 350 :1.7 0.2 
170 28 S' 32.7 1.8 1.5 

25 	 170 1.5 1.2 35.ti 2.8 0.61 
170 12 0.77 3.l118 2.3 (15
170 30 S" 33.3 1.1 0.3 

30 170 1.5 0.9 8 38.9 2.! 1. 
170 8 0.73 36.3 1.2 1 2 
30 	 :1 1.30 3:1.9 0.1 0. 1 

170 17 S' 3 1.0 0.5 1.5 

SRatio. ii 1,j 20):.1( oi. 20:5. 

Stationary (ll111 . 

tmic/nicthanlm -mic it(id/,' atcr (0 :.10:20:ft: 1I))as thic 

bya brieflexj c,u, II 1 va1( ,. Th c ll ttl-( a d, wc(11.jaijilIg 

scrapled.11 and 1i:111)cd1lixtiml, ils dc's, rihd by -1Ittide .1 [It(Ziiihi' tll thilta.i (1987).g1ll Footl-a ctlmI~lli,I II 

i /tt ,)s, O wI haldI w/n e 1i ,t il th h ho m 1 h,51,1 I, cilhl, 
,(9:1). and iltlol'llt.lil andlI pl 1it" I %ivw (, t] IltIellil b)

c(i' aris.Io thol~o'i~t0((l lt,M;rod hy) thalat%ill lo d( (i ilhl l"n,c ix.Ilh'7c I 'l+lalt~ . lhln,I',ll~lit,gl) + 

lipdllsai' d ' l)hdatlI . hplmlm'lll ip (Kll 11 *I'. ,, 1972).Th a 

rea ll ll .9 a . ctl l l 'al Ili -. d i- a i11II) l'l l-g l ,ac id ll-cc.Ic ,,, 
atcilS,, aIll p gIScitl'l~pi iri,,,+,.hf, I ' ll um (100i~rt.,<.d itl,;mlh., 

mg~v'ersmtthyatvtra vith2 m .. l.wl - 10.a , 11I,dv 
( . :.),spicyi n,-'d(O ihi.NclAl. 1987).l1I lta c ln i 

inalighlpi"c(ldacidas.. ,...i,,liatllh~llilleda ,d 0,11l ..tnd I anI,e At 2( amll"phvci,ulhl 	 lltit ,, ... acd 
~ tlt!lt~li+ 80icand~~ ~ hclic~ ~ 

dil ted with I fill. %vitro , mod Criltl cdeit h I [ tl.i htxm: 
ifdail.mlllhinlillgO.01i0.htx;it,ill'7].)( Id d've ( 11F all alm -\-'flh- awd f~ l ,x+ .lttlW- "'aMi),T)t"+ap(,atll lot 
(Ill'nless undvct viI(m~H]ill an l't'<isslilted ill hlexalnc.,


l".t.;aida~~ll as,(;;i 
 aln~gizphi( ailal),i.. %,a,io.1 fm mcn<d 
v. ilhi ;I .SP2Y30 lus,d silic(a pilr ilt (31) ill < 0.2T, ill 

200'C (ilnjvctJr a1wl' flaine imili/a;t imn <(cIm
t li 'llthll i ,e. 23W(IC , Sp lit la ti . : 10 (). AThe Ic' ulh, +" " I, I l 1 a le d h h ; inl s til l 11 
3 3 9 0 A inte g ra i<>. l amy ml id In c t h l '-wIv.rdellh nil ho-dhb1 .­
clirmlnalog.raplhy 

' whh auihciilic s+~lindaids (,Sigmia) and b%'gas.
"hrminlaigralph)'-nla ii ,t.( h li'iy (("C-,-Is). GC(-MIS ;inii,(<. 

w+.erep~rifo r l wh ii I i i igai15011 h;i+,<. .i ,(II lli(+!it equillm ,

with at(art)wmi× t apilIlary t, hdnin Cl(Itli 
 0I.25 Ili IlI). Cheic I,;a 
iolli..alllml silt'( 	 't~wvw obtainled atl 250)1 cV xvidih i-,~lllt i lv il, thereacltant gals. Thtequantity ciftht- lil t, ail%%%asdterm'inedl'l IN 

c o mpa rin g thie h "p e a k a rn.as , w i t h th a t ,I*t"h in i yn a l s l .n (i i.
 

(JThed i h wl a e m a v h . , ;tha IwJ. .,,n 

sa ntph -.S, a l ll) c d i d u l ill e .
 

iFSL. H I' S 

The mnaljor filtt), acills of 
 I'. r'rtt+'n/1t111 were ll~v~'! houn'd 


to be 16]:6, 18:2. 20A- (il-6i) andi~ 2M 01(-3) till([r aill 

Conditionls tesilo , 

A niinl(cease ill cell C(mlccl;lrai o~n resut edl. ill ;111

iincrease in ll he proipori ions ohlhe 
18:2 and 20:.t Faitly 
aceids aiccomniedi,( 1)), it decreia~ise ill thec 20+:5 aidi' 
(Table I). Under high li;if intcnsity, tIte( ;lcuhilted 
ratio R of' the( %. of' 20A:. toI ilh- ;( otl' 20:5 ,icuid()<iti 
cutuire; glrown~at it low cehi coii(ceilraion was;1 0I.78, 
whereals the R IfOr ;i cuhllt nlfilihed ;ii ;a high 

wonjIli t, I lmoll liil ini . c I (I m. 

INA 12 .I 0 2 2 10.4 R 

:1.1 8.3 .2 I). 0.2 19.3 30.11 1).6

;.0 8.3 ).0: 1.2 1.2 28.8 
 2.1.1 1.2 
2.0 6.1 0.5 	 0.3 1.9 15.9 35,8 0..1
0.7 5.8 0.I 0.6 0.11 18.1 3,11.1 0.5
I.,) 9.1 11.2 1.7 1.7 27.3 25.1 1.1 
1.5 	 I I. I.I 1.5 1.8 	 18.6 21.7 0.8
2.7 	 17.2 1.0 0.6 2.3 28. I 9. 3.0

.3 	 12.0 0.1 0.2 	 1.5 .12.1 * 7.8 5.,1
7.7 	 18.5 11.3 L6 	 3.3 32.7 2.9 II 

tell (llllfrut'itiolt'l as3.0. Cullivatiom ll t-nder lowt 

ill tile 14valic re ,ulted ill nlllyfron til d cr ase ill 

*l.1lh+.o ), r I ilcadl20lidto ; less( ,] e tll le on the incsease 
ill ilit ' 2 0 :. I ,l l ( Ta bh l l). 

T tl I (h1ll. ill 9lli llt 1 1Silt c'lld r re calmIlt 
° t f x

'I1(.tl( 	 hilf" 2r5light. ,.il ilttirt 1 
° the op­tim-nmn C1 (Vonshak'lclt ) (-tal. I1985)shif it) '<20) C otolJ 

30t,t,0C at low cell (olt(ce tilIliOlt resltled i)it pr ­
io l ht -g lo d e 

l t em peraNlitlrlt(s oill 

i( l l.7 il t row't ilte a :e 

heset Rl ianl incr a, ill 	 t ftit' acids wasr mt 0.-I- at 25' C to) 0.64I ;1( 20", 

(C and lto 0.78 :+. 30' (C.'I'll,<+R valuet ctorrclate~l with+
rit i (inm of[ itttt 20()r1 anld 4617,/ of [fie growwth 

1, ;itihl( tItI l~l 'tt l1till anid 20' : ] h11C C, respectively, itsil[,(+tdfecom alred
vi gimtl at 25'r 	 C.Th. larges differ-t.lS 

tcitll'ti' 	 ill R (crc o lberveil tihe sy ,titt il y phase 
rchl iv It iIthce !ia c)t X mllnt iai phils,,, i.e. aI l-4-filhill(''('tscm;i 30')C (om pnlal'cd with it 2.r5-lidh ilncr'(ease 
if 2Yt C. 

.Cutll iX'il i()tl (d 1' 'l-'u l ltm .1t I)1JI VAIRl S of' 5-8.5 
r;Ittt' ill idierc o 'l owvl h1 1 alsv+. C ull lixv tlionll t lub­

o p ti m a~lj fI l l 't c te d i ll hinc r e ta s e i t h e(20 :- t a nd 1 8:2 
;0 a;iin i d ec iTCa is e i nl lh( 2 (0:5 a v id ( Fig . 1). Tl h e 
R vahlu' overl I1,.is Itll I'rilllge htcrea;sed iroinl 0.641 at 
Ill I 7.1i1to ilts high as 1.3 1 al pl 1 5.5. In ;Ic(l a rab~le 
c~lpt'rliiet l cicdl( tindel(r l()\c( 1" Illh ililsity,
ihe' efu'(ci wvas,c+\'c[i gi'(af;ll( :~at1 I i 8.5 and 5).0, R 

a 6 n . 2 cS v(Ii e y ' h s i shee\;ll.' a 
'Llt\'l 	 I7[1( n ~!')'t\tl w r 

C k x '( !l 	 hlig l r Ih a l I hC .C ( soi l i i ig v a l uhies o b t ;ai ned 
irt.Ih 1 ;I lliotlial') ('iIIh ci(, iii1h ( illlt, Itellipetlrall-r ande 

ill e( I) l) tll li ll 1I . 
Inirleasing the Nal(l c'oml(eilraioihll h e gi+owihi

nic(li 	 n !'romii 1I Ito 2N1 res ulted( i reta~rded( gi'im\'l1i 
I' t' ijly ;1('hi ' ll i ill nd( ill) incre'a!ised R. NaiCI 

(MUll( 'all l( )tis flower.i~ i i Ihlll ()ill( llo niledilliin 
h1i ll I t c'l'C( I oil Ihlc r agr, Iil( o)r oil the R valhlt. 
(T l eh 2). 

Liphd Irlm'liotnlli )iI (Tlel. '3) showecd Ite ire.'+..ce 
l (Il ie ltliiial(ndolair Iipids, n11llogat]actosylacyl­

digl)'ceride (NIG), dgilttyi)hiicrd 
(Dk)(1), anld tih ith )v sic 	 lil,(!r l (SQ).e 
The! pholsphliid~(s werell iho~slihalioryhclh(Ilinl (PIC), 
ihtlhii\ll,; rt ~ lsl iiy:i ai lliie 

el
 

http:differ-t.lS
http:1972).Th
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,Ohx.co)n'lco 
lipids was minimal, andill I lla jr liipids werc M( ;1(; 

oll) o)foit'ltrial e'lAl. 1 '.
 

Th resLdts sugges1 that the previous reports wereand ))(;H. lillcasiiig Ow lc rl to1 il;'lnl 30° (1 hisc l w i k cnducld with tither stationary oz-
IT,i 1 '2. /%.//,,t 1 X\',1. ,m .... m, 1,t",tt"1,4 [,t)n , ..
mt,wnt .tam... , in 1. (1ltint'l culttuir ieletelim. utdtveled
(25'C,

Ii"3 
-l..m tanl I , ,h 1,,
 

001 (,' IM I H,i IG I1 , 18 (142 (443 2(42 20:5 R'2s3 2I0: '1 
4,25 1.2 I.. T 3:5 'oTT 0.8 0.7 5.7 40.2 0. 0.6 17.3 :..5 0.50.5 1.2 3.7 '1 I '., 1.2 5.9 0.2m4 0.0 1.5 17.6 :6.0 0.51 0.88 3., 11.7 3,! (1.7 0)8 7.5 1.A1.5 1.8 1.0 17.7 35.3 0.50.5'2 3, 27.6' 2.' ) ILi 13.I I.i 2. 1.2 22.6 26.3 0.92 0.3.1 I'2 144)0 I.3 2.2 4.5 15.3 1.2 -- ' 1.,I 22.5 18.9 1.2 
'AF )W 'a11h.,,
) '­
hatij I. 20An. '; 0, 5. 

1.5 

1.0 

0.5 

33 

Cf)280) 
0 


- 20 


L 
u. 10 
0 

S'lhe 

pH
I fLm m.Id 


ctmettlm,and ifhe 0.A,20: [;(I..rli,,(lRI A ; I18:2 11i1); 20):1 ( :20: 


FIm.1. 1i(1(I[(uhu pHI,,n1 (mlp-itim) l 

5 (M. Cultm es ,vr'(ohii;mld ing ht,,h (I7 o dIll . 

and phoslihatidyflnsitol. A hu latl,.1lhr'ogctlhcr 
Ciilllrisel only 5-8(( of ile olal lipid (olitlil ald 
wereno i ilhut li.lianalyze.d 
 I"i4l1 ii;ilhsisiilc tcI 
lipid class showed th;t liic 20:1foii is (,'lienl rathct[
in 1111neutral lipids :it([ PC. wli'-las til' 20:5 amil 
isfound illainh illilhe-glyrhpids (Tatlv 3).
Ii cels grol ;ittllilmlilill' tllhii41 .(250 ( )and ho~wce] ll ceti 

resled ill allincrease in tileneutral lipid content 
(anddocrease in fithe other lipids at low ciII Con­a 


cent,'ation alld even more so at high cell cot.cuntra­tions. Ini the latter case, 587 of total lipids were 
ineutral lipids. A h igh content of neutral lipids was 
also hiiiiid in cuhrlnies cultivated at 280 or 300 C 
under low light intctnsity (data for 28* C not shown).
Under growth conditions coidtucive to fast growthlates, (25' C, low cell concentrationi), the 20:5 acid 

became tith' dominant PUFA "i every lipid fiaction 
analyzed but PC. li MGI)G itrepresented 49.1% 
of' tie flity ac ids. U idci siTIopti ima I grow thI coii­
(lills ,,flight and tenlp r;silre, the 20:5 acid con­
leni
t d ecveai sud shia rp 's'lereasw tie contents of the 
18:2, 18:3, 20:3 and 20: acids increased. These((1*, Iswere madximia lduring tileSlationary phase. 
Simila results were obtained for cultures grown at 

C (data not shown).
hlie most significant effect of light and temper 

ature stresses oilthe lity acid composition was ob­
seiedl in the lipid Coil)lisitiOii if cells cultured at 
30 ° C. icreasiiig lit teiilperdture to 300 C resulted 
ina Ti'arked increase o tie 16:0 and 18:0 acids in 
Ithi glscolilids and neiitral lipid fractions. This ef­
fecl was barely iliiscrvalble inthe total lipid mixture 
(hI, tio iniicSIe il) lportiolt of neutralill' the 
lipids, which were relativeINly-iaiinthe 16:0 acid. 

IISCUSSION
 

L.ts acid c,,olposition ohf'. rric'lum was in­5ll6lelucl syiivirioi'iicintal conditions. Under op­
tliial colndllitions, whih proivide tim fastest expo­nemnial gi,)w h, lhc dnflilvin IPUFA was the 20:5 
;l'iI. uoldh r growl',1 lim iting ConditionsIn (',;Ilrast. 
(high (cll t lil''lirt atioll. low light intensity, non1­
ollllnal l'cill)icrnllreand dlI.t,y), and increased salini-Ihe 2P:. and 18.2 acidls became dominant. The 
I1cl of 
his elhcl was miaxinmiat the stationary 
11hs1.A he1' dti luslhips we- fiand between fatty 
1i1 comlpsition, 'vl'iroiillental conditions and
glistlh latesnmy expl~isi quantitative discrep-


MC%'b~~lvlcll I eiilts and those 1f1lohl and Wag­icr (1968), Nichols and Appelby (1969) and Ahern 
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TABLE 3. Ilffct of temperatureand cd ll , ,Icw1c,'ntl h. ,, 
am/ $I00 (I milm1 liiligh,ilten e litity of 170 pYb 

t 1. r 'um .C t r e2 S' 

l 
T, I 

....
17-,.. .. 

-
liGl.1 

25 1.5 35. 2.8 0. 6 2.. 
0 1.5 38.9 2.9 1.1 ..5 l. 1.0 0,5 O30 8 .8 18.6 23.736.3 1.2 1.2 0.82.7 17.2 1.0
Neutral 0 6 2.3 28.125 1.5 21.8 5.3 9.2 9.-1 3.1)7.6 15.5 0.630 0.. 11.8 11;.9 21.91.5 21.8 0.8 171 5 8.3 4.8 20.; 1.7 1'30 8 25.7 3 6; :11,3 7.1.1 10 .1 4.2 3.1* T 22.9 2.1 0.6MGI)(; 25 1.5 :1.2 29.8 .1.2 7.1 5931.5 :j I.0 3. 1 8.3 0.2 0.I30 1.5 0.I 2.9 -19.1 0.06*17.3 2.2 262. 2 f 0.9310 I 6.58 51.0 2.9 -1.2 . 

9. 8 
28A 1.2 1810.2 1i 2A ODGI)G 25 1.5 1.8 2H.. 1.6 18.16.9 8.6 11,8 2.2 .1.2 0.I030 1,5 6 1.0 3.6 

). I 1.A 315.2 0.1 26).!1 1.11 II. f IW2:1.0 01 2.78 19..5 2.6 1.A 22.9 0.1 152.i 5.2 1.3SQ 25 0. I 0.I 8.5 8.31.5 55.7 3. 1.0 911 2.9 t.8 
31)0 1.5 65.9 0).6 

1.7 2.5 21.2 0.1 13 
' 

2.0 3. 6 3.7 0.8 
 2.7 1.2
30 8.M 11.58 68.8 W18 5.8 5.1 9.1 0.7 100.7 2.7PC l.0i 3.325 1.5 :01). iO 2.G 1.3 82.0 .1- 1i.7 2.1) 2,31(l 1.5 0 :. 8.9.(1 3.Q 10:11.7 2.10 92.1 3. 1 9.5 1).9 i 2I 12 ...
h 26.0 6.6 8-1.1 5.2 -ill9.2 1.5 0.6 
. 4 

cholinit..,. 
c iI,I "',t20A lo 20:. 

f -=i II .ll"'211.ill, 

sev'rely iight IhIl(,i i. tltl][rcs.The R vlIIuts which 
we c!liailllatd for iheir dila w(I t' iii lIt' -ange of 2.1 
to 2.9, al lilh16,7, of' totl propolttin ItII i 1 8:2 ;Jidv acids. 'I'lh(. was 15-l ' rise! il)lI] ., ill'l f)f

the 18:.2 aicid was e"sscmlial'y) ;iInltorkc,"iIIIlhicil-)
poirtioniof* liv:iltiral Iids

' .ilict.large, quallitilitcs o)[
the'18',2acid wo!. lil~llN.il l i ipIlid c.lass.Iligh 

levels otf lt'e 18:2 acid Ian tIlts be ioielted 1ilhhigh le:h; (>50W:) (ftnil liik, whic'h t((11-
litiltt oily lillicrsflwl%'iwlth codililio;s. lt'h It-

laCioliII of';i 1[) acid (1m11 flls i tili I4)g1ow ijl

also I til(i8l) ti i tilioys tif 1,1') il I 15al tI 

|It")I crr -
Iatl)P acid Cvern/1'1h1 ('iillilr(,smpoexsitin glo\wit h I)UillditetctJailpp(1rc~ilhy)t 


comoitOionli cllialigtdidentical coi ditions. WeI fJ'1iraIsbatclhi I( Illillirtsbecae(,l(,-ts,(,l8 tJittl tiv mthitt i 


aind light bec m iegi ilh it lililg, nlltf ,I ll i't ill 

c(17i) slal illrais 
 el lli aill exp7) eiitiilii g2r1:

.ai 'itilii(d conlstantl
,ilsor lee' t oIllji (dai111iot,ti' s h()\ili).Ilhi
, mtgidl 1 lmpo),lii

It appl'l,is that Illc Iv~lalivtc \arimt~i lscrh~ 
here inlthe prlop intionl.o)fdIh 201:-1;tii(] 20.!:5a(:ids

hi(l)liesons l()tivll~ilil 
 f(lol sa l I~( tedi t m-!i 

to)1'. (pu'rninin.L~~t Ali 
 l ys1"is,
of[ liltdala; of[ PI) ll an1d1 

ZUlicide (19082) and o)['lK
an a (-i;if. (19861) icv,\cals

similar Variatio)ns i ilh(, vailue!()1\varlis
R 1 i hill 

responsei ( to)changes! illlightl
or (icill)praillil..
A\con-
Irovers), ex×ist,, re'gardinlle fat]ily,acid COMnl)ositilh
(difie.re:dIaol ga)i;
(;rwilariat con/i'r,,4d,,,Poll! anid~ 
WVagne~r (19(.68)anid Araiki e'lal. (1 986) r'po)iled Ihl 
the0 20A, acid w\as tihlemnlh IPUFA, w\he1"eas Sato(
(1975)and Hlaashi et1al. (1917.1 claimined the!201:5
acid to b ti lieiiiaiiiPUFA. W evsiigge'slthatlIli.-, 

3.5 
 1.i 2.9 II6 

disI;lgrc,'lt,l lld ssibly s!enll 
 Io1ihe different 
('ljoilholille itloiildios thil govern the growth 
1:111 of il e alga.llc illfl[, i , .]. illt 20:51( acid respseiilI Io ill­
lqCtc I ight ilillcl,silN'anl ogous(liwith ­is Ilheiprevi

oiisly, Ilit',ionlld iliCc;Isctill tih('18:3 (li-3!)acid ill 
1)lailtsand allgae(ill irespolllse
to l 1hli ced illunmina­

lion (Rostibiwt'g illi Pecktr 196-I, C0o ISlllt~roUitls 
anl(dBllicl 1967). Kales anild V'loitlli (1966) sug­
gesld 1:1;11ill dioiltts Ihe 20:5 acid filfills a role ill 

hl )s\lilhcsi sii larto tat o) lhe 18:3 acid (n-3)
ilit heriplais ind ilga t. i.c lite itdo s otitoll-
Ilill,lah20:5r;i('(Illmayhl\aveatosigtlificdu
ltiilyf' ll lalogoillillt 18:li r')]oln-I) aCidildthat of'
 

mch iilid g4vdlyWheli arel"<du(tvd.'18:ad. 1.appeiars, hlow­gwtI tlit ( i t is retlarded, le'ss20:5 

t i tr,iM i ItI iP.ttrti f llilt'c riet-llates Io th
e
titthgimtah lte ti ilr hliltiu, (I rt'lit1lih) illlll­
iliolln hil ls il~l
ily,itf(i it (l'l it)l ill',o i Ic.spllst i t ) ;i)' tfi'ior limiting

growilh, such ;is iinooliinal Ill Ilnd sa Ihiily,(Fig. 2),

I\h]i(' ;il].l ;ti1I 


on ' re lth of light2 in­

i]ap
'imcf)iligR (iir-v(,
 
nwh( 
 i ill 


p)osilholi 1 / '. onlh'niumlt is similair to) icl c-1'ects of,
 

"11(11 wral'lilc c'llo.(i)I fl acid cornil­

ol)iht Imimisn ;ill(.(Iillg gr(owih l 'lhi cll(i of,cul­
';lioni ati3.0f)C 
()iifaill)yacid c'()liip)()iliolilillli-rnlls 
of[ili((lrcas(d IR andi(18:2 acid was, however\c~i, Morel-(
initiiscilianc(ouldI h(bl(.clctd o)i
lhIheisis ()fgrowvlh
rate(I('lailld;liollalonel~. The!ill(clca;se Illkinlsaltll"alilli 
al (lielowevr gi'illi il)yi-ailre~ wivaexllleid by)s
[he nee'(dh) (olill.sal(, V'orll(e( ellciease hill lcnll-
Ibralie
fihiidityl), lo)wieliip)crallire!s(M~ar 19162). The 
iill'i'')'lil)'ill( r
I)iI Ih 
 thecolil(el
of'lhe 20:5 
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lih TIr)y Su l I ,I1 tllll 
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i-ll i' : cr I itccll i 	 l I s 
lii 20:5 acid. We :;irggcst thri tmiip .ralurti'. (xcitis 

a twi fbh cfFCcl c11o il( t'rriii. crilicill aid 'llclit ofi 
tile l altis . Fijs.5 cm' clrsiali i li i file cc i 
intilil lo Ic i'(il(lii ito l giicw i '(I ciri (cctIdl:.:a 

ailrl(cr'tlirrirr+ialiri~i cci' tire I 8:2 :irrci < acids +isir 1:,1
well as a (eliast hi Iili 211:5;:il. .v('( iii r t 

°
efeccl of"high IciIIpci;oillrv (30 (:) is cxplisl.ci i 

1'11t ll ? ;)va list. ll cd lam :1(ids f16:0 11i lium 
18:0) in iii a i 20:5 ; i([. is iturt'Ijcci ii ilei T 

,i)'ra i ilia alll('s, lii ic
Ic ii 'iu h c(c'i(tiwill bec 

si iil:air, ch'ri':i aists' c lrlininal I'li ci .riiili s lifte 
ii'o llcts ofll i 6:'0 ai: i I1inu: l 'i("11('u1 i'it i aidi"ithi 2 l(r ' s~ .'' t l lc ~lc ,


that ci e 20r:5r mind I iitimascs. ''lc dii iilf cci f 


ich ' : itcc .( 


+
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