Korean J. Ecol. 19(1) : 21~ 29, 1996

AAE wislol w2 Fucus serratus (A XA E)0|A{g
Triacylglycerol X|giAte] CfQkA

2 o] & - Jean Paul Dubacq*
o wroheh 4% s,

a2 she] AR o A ute) B} ot gy

Diverse Fatty Acids of Triacylglycerols in Fucus serratus
(Phaeophyta) Caused by Seasonal Changes

Kim, Mi-Kyung and Jean Paul Dubacqg*
Departinent of Biology, Yeungnam University,
Ecole Normale Supérieure, Photorégulation et Dynamigque des Membranes Vegétales,

URA CNRS 1810, Paris, France*

ABSTRACT

Variation in triacylglycerols (TGs) and fatty acids in Fucus serraius was analyzed for a period of
one year. TGs were more concentrated during the summer (2.8 mg /g dw) and autumn (2.6 mg /g
dw) than during the spring (0.7 mg /g dw) and winter (0.5 mg /g dw). The dominant fatty acids
in total lipid were palmitic acid (C .0, 24.1%), oleic acid (Cis.1, 22.4%) and arachidonic acid (Cy.4,
14.4%) but the dominant ones in TG were Cyg:0 (22.8%), Cis:1 (36.4%) and Cys:» (linoleic acid, 16.4
%). The levels of Cjs fatty acids were high in winter while Cis in summer and autumn. The
polyunsaturated fatty acids (UFAs) were more abundant in the Cy series, while the UFAs of the
Cis were low. Especially, the amount of arachidonic acid (Cu.4, 14.4% of total fatty acids (TFA))
was more abundant than that of eicosapentaenoic acid (Cuy:s, 10.4% of TFA), The amount of Cy.4
and Cy:5 in TG was 9.2% and 4.8%, respectively. These UFAs in total lipid were thus higher than
TG. Therefore, the synthesis of TG and fatty acid was stimulated by the alternation of emersion
and submersion of thalli from sea water and eco-physiological conditions during summer: high
temperature and light, and low concentration of nitrogen.
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Fig. 1. Map of Roscoff in France. Boxed section is enlarged.

1964) ol 7§ Al Z T}, 50*60‘:i Fofl o HATE T 0.01%2] primuling opA| &
80/20 a2 4iof #a thg 350 nmo] kMo A BAEAoH, FHAEL & ‘iﬁ-‘% e
7HA 3 A 75t 1 mle] WeheE g

r}m
olN
e
=

GColl 2{&t x|4hatel F4

TLCol 93] ]9 triacylglycerolt 228 1%¢9] W EVEF(NaOMe) 3} 1.2 N2o] &3}
Favers R g Ant oju A8 Wi Yad dA ke Cy(heptadecaenoic acid) S
7Hr). °olE-S 50C, 587F 79 A1 12, 1 ml®) heptaned 0.5 mle] EH 48 H7lste] A€ s}
H 2SS &30 %H(He)ﬂ-’\ uf) 7 2} o] 2] &} polyethylene glycol 20 M (7‘01 25 cm
X A7 0.32 mm)
lestersls AW ARE 5

23 9l nE

£X|3 7 triacylglycerol] AH|HEA w3}

F.serratus®] 155 SAA] 42 AxFE 1g 3 10mg & AZ5%2 1% Ao} (Table
1). 89l H12(21.3 mg/g dw, 2%) ¥ 2, 4¥ HXXE el H3.5 mg /g dw, 0.4%).
ol olv] HEwl A= F.oserratus® A2F %2 3% (Levring ef al. 1969) ¢+ Munda(1964) &}
8N AANE F. vesiculosus®} F. ceranoides®] 28 (4%} 5%) 2 4Rt vlwa 2o £39
=3

AP triacylglycerolo] 42 1.8 mg/g dw2A] AZRFF 0.18%%rt. XA )3k



24 Korean J. Ecol. Vol. 19 No. 1

Table 1. Seasonal variation of the amount of fatty acids in triacylglycerol and total lipid in Fucus

serratus
Composmon of fatty ac1ds (%) Mean+SD
Season ————— - S
Ciwo Cui Cwa Cuw Cina cm cm Cans (mg /g dw)
Sp TL 26.1 2.8 18.8 11,5 7.4 8. 8 13.4 10.1 6.0x1.2
TG 26.2 2.4 33.8 19.1 6.2 2.6 6.4 4.6 0.7x0.3
Sm TL 24.7 1.7 27.7 9.5 5.9 5.2 15.6 8.3 13.9+£4.2
TG 20.5 1.7 43.3 14.6 3.0 1.6 10.8 4.2 2.8+1.0
A TL 21.4 2.6 27.8 10.2 6.6 6.8 15.0 9.0 11.3£0.9
TG 16.8 2.8 45.8 10.9 4.4 1.8 12.0 3.3 2.6x0.3
W TL 24.2 4.9 15.3 6.7 3.1 10.3 13.4 13.8 8.5x0.8
TG 27.7 15.1 23.0 20.9 4.1 tr 7.7 6.9 0.8+0.2
TFA, TL or TG
(mg /g dw)
Am TL 24.1 3.0 24.4 10.3 7.0 7.8 14.4 10.3 9.2 10.1
TG 22.8 5.5 36.4 17.5 4 4 2.0 9.2 4.8 1.6 1.8

TL: total lipid, TG: triacylglycerol, TFA: total fatty acid, dw: dry weight, Sp: Spring (April-May), Sm:
Summer (June-August), A: Autumn (September November), W: Winter (December-February), SD: stan-
dard deviation, tr: trace less than (.02 mg /g dw, Am: annual mean amount of fatty acid (%).

triacylglycerol®l W& (TG /TL)2 18% %At ¥+t F A&l tigh triacylglycerole] ol
18%2e AL |dAE FASE Al E A 18%9) triacylglycerolo] &=tk RS AlALs)
w Unx] 82% = Al xEdtolu; &5 9F g Al AT ke) whe] e d il SR Hol FAH
Ae-g Auidct 2 PR Foservatus s A F 02 ZA X 2ol v]8) triacylglycerol 2] Fo] vt
A BAEE &+ Aot Triacylglycerol & #4828 8ol A Ggo] 714 U141 mg/g
dw), 44 °ﬂ b wre HAEE WA vH0.23 mg /g dw). whalA] 2Fel Qb o] A A Aol
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gtk FAA] 2uak Ciedl ANl ¥ Bt Age] JF7 7h&ol vl EAch(Fig.
2). 84X 108 Ake] FAH 2] Cpyy @ W& Cuyp Bt B4 1] ko) 1290l ko] 7HA(11.
4%) = At} Triacylglycerol9] Wab Cy & 7804 108 Abel7 7HE & 45 Yehdx
(44%) 12990 11.1% =% 745 AH(Fig. 3). wtHol] F 2 X2 Cisq Cra 3 Copa) & ZHj) &
g mg /gdw) & o3 71&ol FAlol wdtH(Fig. 49 Fig. 5). 23 W 24t Cy
Cis:s™ Coa= 890l HTARA wbd el Cp= 783 88l XAt (Fig. 5). FA4XEe BE
A are 79 7 8H o x| A thH(Fig. 5).
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Gl Ak 214 3 triacylglycerololl A 247t 27%9) 28% A A5t Cppo] E 20 Abol] 4]
AAetE v &S W53 BUTHTL: 47%, TG: 59%). 282 AW C\ AL 7 3o
§dol golatal Cpd g3 7120l F4x7o] B3she & & ok

Aol £ 3 3h) i 4H(polyunsaturated acids)2 ©] %72 % (index of double bonds)ell 2]
s AMEUTY. F.oserratus®] BT E MAutHos Bat of 2ol U4 Hdth 2A A £311
WARS B & 2%9E ol B Z2(red clover) Q9] E &R AT (11.6%) &
Bl FA R Trémoliéres and Mazliak 1970). F. serratus®) AMpabe 2(7.1%) 3} 2 (8.
2%)(Nichols et al. 1967) 5.t} X857} ¥l w3 =9kor} 5289 1 E & (Ceramivm rubrum,
33.3%) (Nichols 1968) 2} 527 Valonia witricularis(38.5%) (Klenk ef al. 1963) 8.t} s+t
FAA L At ol Cuu2l F(14.4%) 2 Cos(10.4%) ©) FH T} =T}, o] B B33l Ake
LEAERT S ZFAA Awrzles e ok Jepdti(Wood 1974, Burgess ef al.
1991, Cohen et al. 1992, Yongmanitchai and Ward 1991, Arao ef al. 1994). Triacylglycerol €]
Cuu® Cus®l 2 zhzt 920/9Jr 4.5%Ach. wEtA FA AV o5 BExshAwate] oo

triacylglycerol 2.t} =t} &, x| AN Cp 7t 0 AWaro 2 el A3 AT} o]5 By
L triacylglyceroli\:} AR A M e BT} ) B ATA ] Q %% o 2=
Utk o] Ao oln] BuHE vidE FAX A A7 Aty ZE I 23k QR

2, phosphatidylcholine ¥} phosphatidylethanolamine®l] Coq@F Cos2] $FeFo] %%D}-’E Smith
¢} Harwood(1984a) ] -1t Z#9}, Cyuis9 A HbAFHaFo] w24 2l monogalactosyldiglyceride
9} digalactosyldiglycerideo| A £ 2% 982 v} Jamieson® Reid(1972) ] Gy w 1ol 2
AT AT YFa =

53] triacylglycerol®l %7} Z713e F. servatus®) G4 7 &) sifFeRy w2
(emersion) ¥l o] 7g- Wol) JgFg wom g 9xo] ofxe] 222 228 5= gl ZFo] A
A g el Wstes Alg Enh & kRO 259 QA7 U7 E) wEs o] Az A

AX COE F435tx tha]l 24| s 4ol 7 (submersion) 224 HCO, & &452 % CO,
@l Frhs o] Ao ¢hulkgo] 2P b 2} (Johnson et al. 1974, Brinkhuis e al.
1976).
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A mE JREE AT A BHL B} A Lo 3R}
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198613 9€ol A 1987\ 8U7t#] B ZikAs JEs) S Fst JE Roscoff dete] 2x7t
ol M A S FABE AEF F. serratus®] FA A A (triacyglycerol) @) 2 ubAkg o1z B A
stttk A2 el F8 AHAre palmitic acid (Cug 24.1%), oleic acid (Cigy, 22.4%) 9} ar-
achidonic acid (Cu.e, 14.4%) 3L, triacylglycerole] =& WAL Cyy (22.8%), Cua (36.4
%6) 9} Cu» (linoleic acid, 16.4%) %tk Cyi2l EA Ao thak AArE o] A Q1 ke 7 9o
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R, Cpe AWMEL AT AL U FXE Cxp B2 3A42Hpolyun-
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acylglycerolol 4] Cps® Cos®l F& 742} 9.2% 9} 4.8% AT, F. servatus® triacylglycerol @] =]
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S, Y Ao AP gl =) M %ok
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