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(HEBERBETRA HS 266071)

RE T 19951997 4 45 5 E Bl 4 g 15 PE A 55 AT 45 3% 20 Fhilg i 638, R M Bligh-Dyerik
ME MG E TRV M B LTI, &S RAW, RIS, RSN EEERYE
W HFEN 10%, & — 905 FhE8 A K45 05 A8 17 58 o JLFhAS B AR 19 4 & 18 D oAb 2% 4 B AR
I BENPHRDNREHN 20 5M-NTERSUIN, —BEBFREW 16:4(n-3), K& 226
(=3)s BN 16 (-7 FEST 1600, EARKTFH 140 M 205(0-3): EHEHNEAH T
B 140018 1(n9) . 18:5(n-3) M 22:6(n-3); AFFHERAETEMN 18°4(n-3).18:5(n-3)
M 22:6(n-3); FEME F 18:5(n-3); MLLEAN 1610, 204 (n-6) M 20:5(n-3) HAH, K
2004(n6) W E B TR M.

XA BENE ¥EoEE RHR

EHRIES 0946.81

BHEMERBEASKERT AN MEREN TERMEE, B EHE BAE =B
BEAWMAER RO EEME, B LEW AR AR, EH AR LEFE, Eik, B
PR N =B IO ER (2005 (n3), EPAT A -+ BN B [22:6 (n-3), DHAL % n-319
EARBFIE B (n—3) PUFAS] I i R IR 2 38 T HA S EKM S Z EM (Ami Ben-Amotz
et al, 1985; FTHETERR, 1993), MIEM BN SR M BRA R F BN AR MR, mA
K ERZFGEW S O ESx mER W, AU T 20 Rl R 3 RE 1 B 4 LAY L
AR G5 R, DU NG VE RO Y T AR A RO Ah 2 4 2 SR (AR AR 4.
1 #HRSHE
1.1 EFEREAES

20 FPMFVESLEE R LR |, BRI IR ¥ (Prorocentrum micans) T 1995 F 9 ANF 5
LRI RES BN EAY AP EB EEBEHR T EMERME, HEEFRELR
FRSCBb B T, 3 R&M N FiIR 15—25C 8 30 £4. TR HARLE, %ig 1 000—
10 0001x. BEFRZ AR M 1 000mlE B R, BB B 700—800ml. HE 3 FMgK&E&
BHE, AR, B RENENHR.
1.2 HEmath

ZREHIHF (1988) FI#2 L BE1H (1993) 7 ik, BL—E R A B, 4 000r / min®S L

« BRARMFEESTHBE, 395700845 N A BRELSRHTA, 96-916-04-035. FHHF, &, HAET
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8—10min, WAL BEVR, A BB S KB/ K G, K Bligh-Dyerik A & {5 - B2, 4%
AHHEBEZRBET RE ITEHBEIEMEE (Bligh e al, 1959).

BN BRI R AN S B S EIEENE. MR Carreau® (1978) B )7 & F ER L
FEAR BB B R, £ 2 Z 47 (TLC) 4tk f5, A Hewlett Packard S5880AR S 4 4 ik (il =2
EMBRAMELEEE. S8 . A% Carbowax (25m X 0.2mm); HIE 190C; #HAER K
Ky ) 28538 B O 240°C s AN AE R, A TE R 2.9ml/ min, 57 F A 100/ 7.25: K 72§
HKKEBE AT AR (FID). AR BRI % 5 S B AR M A o P B 5% 1< (A (ECL {8) (Rlanzy
et al, 1976; Christie, 1988; Ratnayake et al/, 1989) K #1T. & Bt R A & & H ik

EREY, AR — it AR AN B4 S B (LGB E 4 LER).

2 ER5iHi
2.1 EERERERS R

20 MUBTERIEETR 11 A2 &SR 6—10d, WERE, WEHPTHMEIEEE, 4R

R, HE LT, EEMERYN
iG] s THEERBEL, —
MRABIBEXIE S BN 1% ER

Rl BEREMSESR %)

Tab.1 Total lipid contents (%) in marine microalgae

RWANF pidas Rika3
(ljj q:i) (ﬁc « K- ?Lm%j&%’ 4 ¥ 4 (Chlorophyceae)
1987) . T Fr il 45 20 Fh 763 ¥t 3 B WL TE B (Platymonas subcordiformis) 1.51 8.59
BMEBKEST 15% LHEREH F S K m¥E (Platymonas helgolamdica) 1.52 5.58
W EBENRBMI, —RIE S8 3% Dunaiella sp.) 4.24 30.00
HET 20%. /NERBE-1 (Chlorella sp-1) 233 12.79
2.2 EBEMENIEERAER (& INER¥E-2 (Chlorella sp-2) 1.66 15.79
2) 5 ¥ A (Bacillariophyceae)
#1 A 2T ¥ (Nitzschia closterium) 1.08 8.80
2.2.1 RIWMM G A R = f B4 3 (Phaeodactylum tricornutum) 176 11.60
FIR 2 AT ARBTG5 Fhi 3R #+IE ¥ (Navicula sp.) 1.48 15.18
ERRIAREATE RPN CE Rk N B K AR ¥ (Chaetoceros muelleri) 2.14 14.72
BEWMEEHRARBE ML HFE % %4 (Chrysophyceae)
FE W BR 40 A M 1610, 16:4(n-3) Al & %01 (Chryso sp-01) 3.17 25.40
18:3(n-3). LREHNH C, HERM  EH-09(Chryso sp-09) 488 26.63
HBE 5 BR (CthUFAS) F Clgi'% .57 & ¥-11(Chryso sp-11) 5.56 26.43
@ﬁﬂg%@ (CINPUFAS)QEE}%, & M-16(Chryso sp-16) 5.54 34.01
HESEGES SR 16:4(0-3) 4 ¥-18(Chryso sp-18) 1.73 18.64
H18 3 (n-3), 2 16 4(n-3) & %21 (Chryso srr2ll)- | 3.71 24.95
o B — T T 10%, 10 57l 6 ﬁ@.aiﬁ(Pavlova- viridis) 234 10.16
B 3 4% (Dinophyceae)
ﬁ?ﬁ?@*ﬂ]ﬁk’f‘ﬁ{fﬂﬂ #l. ﬁﬁ%% ORI 5 B W 3 (Scrippsiella trochoidea) 1.59 16.13
HEEEE 18 3(n-3)M STERS, 7 R % (Prorocentrum micans) 1.96 17.84
ik 37.2%, H A% EPA # DHA. # R R (Heterosigma akashiwo) 1.96 17.82
AR 2 INRERRBET 41 349 (Rhodophyceae)
SEMNHENI FEEHBRAR KRR Porphyridium sp.) 1.30 17.62
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Tab.2 Fatty acid composition of marine microalgae (% of total FA content)

PElR  TWOBRE FHARE ¥ RS- ERE- FAREE ZANREX AEE SRANN

140 0.4 038 03 3.4 22 6.5 5.1 6.0 14.4
1471 1.9 0.8 1.5 0.5 0.6 - 0.4 0.6 18
i-15.0 — — — 09 — 0.5 0.4 — 0.7
150 0.1 — — 0.4 0.2 0.4 0.4 0.3 —
160 203 275 15.4 24.6 15.3 14.5 16.3 18.7 79
16:1(n-7) 0.9 1.4 0.5 210 17.5 18.3 21.8 194 19.3
i-17:0 0.8 0.7 — 0.9 1.2 0.7 1.0 1.1 2.0
ai-17:0 — 0.4 1.9 — - — — — 1.7
16:2(n-6) 0.7 — 2.7 — — 0.4 0.3 0.3 —
16:2 — — — — — — — — 3.5
16:2(n-4) — — — — 0.2 4.5 43 1.8 —
17:0 — 1.5 — 0.3 0.2 — — — —
16:3(n-6) 0.6 — 44 — — — — — —
16:3(n-4) 0.5 — 08 03 0.3 7.6 5.7 4.0 13.0
16:3(n-3) — — 0.1 — — — — — —
16:4(n-3) 19.8 9.9 12.9 — — — — — —
16:4(n-1) — — — — — 0.7 12 27 0.2
18:0 0.5 0.5 0.8 1.8 0.7 1.1 1.6 1.1 03
18:1(n-9) 38 10.0 0.3 8.4 43 1.5 1.8 3.2 1.3
18:1(n-7) 3.1 4.4 72 0.4 0.5 09 0.7 — —
18:2(n-6) 24 6.1 9.4 22 4.1 22 2.1 27 1.4
18:3(n—6) 0.1 1.0 2.1 0.5 0.7 0.5 0.7 - 0.3
18:3(n-3) 22.9 13.2 37.2 — 0.2 — - 2.0 0.2
18:4(n~3) 11.6 49 0.3 — — — 0.5 1.0 0.8
2000 — — — — — — — — —
18:5(n-3) 2.0 26 0.2 — — — — — —
2002 — — — — — — — — —
20:2(n-6) — — — 0.2 — — — 02 —
20:3(n—6) — — — — 0.7 — 0.3 0.2 —
20:4(n—6) — 22 — 47 6.9 1.4 1.9 — 3.9
20:3(n-3) — — — — — — — 0.2 —
20:4(n-3) 1.1 1.4 — — — 0.4 0.7 0.9 —
20:5(n-3) 5.1 9.7 — 29.3 42.0 36.2 29.7 26.5 23.8
22:2(n-6) — — — — — — — — —
22:5(n-6) — — — — — — — — —
22:5(n-3) — — — — — 1.4 0.8 1.6 —
22:6(n-3) — — — — — - 1.8 3.2 1.4
Ait 98.6 99.0 98.0 99.8 98.3 99.7 99.8 97.7 97.9
PN BB B B 221 314 18.4 32.3 19.8 23.7 25.1 27.2 27.0
— B 9.7 16.6 9.5 303 23.4 20.7 247 232 224
EHB® 66.8 S1.0 70.1 37.2 55.1 55.3 50.0 473 48.5

(n—3)PUFAs 62.5 417 50.7 293 422 38.0 335 35.4 26.2
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feBide W01 E€H-09 &W-11 £X-16 ¢H-18 W21 B @ WRFE B % F ¥ HE%
EX% BE% FYE RITR

14:0 171 99 7.8 16 129 171 115 17 29 1.6 23

1411 09 0.5 09 1.3 0.2 0.7 0.9 11 1.0 1.0 12
i~15:0 - 14 — — 1.3 — 1.6 — — — —

15:0 0.3 0.4 0.5 0.2 0.3 0.2 0.4 0.1 0.7 — 0.5

16:0 146 96 8.9 109 110 144 126 173 18.3 15.8 273
16:1(n-7) 1.7 45 4.3 5.5 22 14 6.7 3.0 1.3 31 45
i-17:0 1.2 — — — — 09 0.1 0.4 0.7 0.5 32
ai-17:0 0.1 — — 0.3 — - - — — — 0.3
16:2(n-6) — 0.1 — — 1.2 — 0.2 — — — —

16:2 0.1 — — 02 — 0.1 — — — - —
16:2(n4) 03 03 0.3 0.7 — 02 — — — — 0.3

17:0 — — 0.2 — — — - — - — 0.4
16:3(n—6) — — — — — — — — — — —
16:3(m-4) 0.2 0.3 0.5 0.1 02 — 0.2 0.3 — 02 0.3
16:3(n-3) — — — — — — - 0.2 — 0.1 —
16:4(n-3) — — — — — — — — — — —
16:4(n-1) — — — - = - — — — — —

18:0 0.5 0.3 038 01 06 04 0.5 1.1 0.8 07 2.0
18:1(m9) 111 137 135 9.0 127 115 L5 17 2.4 12 43
18:1(n-7) — 0.9 0.9 — 1.9 — 0.5 0.3 1.1 0.3 1.2
18:2(n—6) 5.6 38 3.0 32 6.3 6.9 — 0.5 1.6 0.8 40
1823(n—6) 13 — 0.9 08 — 1.1 19 — — — 0.3
18:3(-3) 37 103 69 7.3 7.2 38 0.2 02 1.9 — 0.2
18:4(m-3) 127 263 259 309 147 131 110 208 132 231 0.3

20:0 — — — — — — - — — — 0.2
18:5(n-3) 5.3 0.7 1.0 238 1.6 46 — 16.9 180 208 0.5

2012 — — — — - — — 0.7 1.7 0.7 —
20:2(n—6) 1.5 — 1.0 — — 14 — — — — 1.1
20:3(n-6) 3.9 22 — 1.9 5.4 3.1 — 8.6 8.9 9.5 0.5
20°4(n—6) — — 02 — — - 0.8 — — — 175
20:3(n-3) — - — — — - — - — — 13
2014(n-3) 0.2 — — - — 0.3 — — — — 1.5
2055(m-3) 0.9 — 0.8 0.6 — 09 279 26 1.8 2.4 21.1
22:2(n—6) - — 24 — — — — — — — 0.5
2:5(m-6) 4.0 — 3.8 0.8 3.4 48 8.4 — — — —
22:5(n-3) - — — — — 0.3 — — — — —
2:6(-3) 121 142 125 107 168 117 126 206 222 17.1 11

a it 99.3 99.4 97.6 98.9 99.9 98.9 99.5 98.1 98.5 98.7 97.9

MR 338 21.6 18.2 23.1 26.1 33.0 26.7 20.6 234 18.6 36.2
—ER 13.7 19.6 20.8 15.8 17.0 13.6 9.6 6.1 5.8 5.6 112
EHM 518 582 58.6 60.0 56.8 523 632 71.4 69.3 74.7 50.5

(n-3)PUFAs 349 514 47.1 523 40.3 347 517 613 57.1 63.5 26.0

I i-Hlai—53 BIER R R (iso-) MUZ B (anteiso—) X £ 08 BF
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H}16:0.16 11 (n-7).18 1(n-9) K 20:5(n-3), SHMFEHEREK., HFAETHEES
BH 16 1(n-7) % 20 :5(n-3), LH R Chlorella sp-27 EPA HI& B & ik 42%. Zhukova
2 (1995) NN BN ERAEH 20 :5(n-3), i ¥ HFE/NEREE (marine  Chlorella) L H F
B 20 :5(n-3), HILiA IR E & EPA #/N3R¥ )8 T Eustigmatophyceae M A& T 4k
BN X -SG5 HF - SHRHAE. )

2.2.2 BEENWIENEBRAR - EHERBWRASMHRS, SHEROAR L EE
KRB, AAEERERERB CENT AN HNEYEER. B3R 2 T8, R
B 4 FPREBEM EEREATEE N 14:0.16:0.16 11 (n—7).16 :3(n—4)F1 20 :5(n-3), & S AEH
BREEMN 74.6%—83.1%. HENEHRARWFSAR16:10-)NEEET 160, HF
EAKFR20:5(n-3): A —MRHAESAESSEN163(n—4), MHAEERPIAE 163
(n—-4) RSB I BRKAREIN, KA I HEEPFHTHI62(04).

2.2.3 S EANIENERHR Bl 7 e EAENT BT E & (n-3)PUFAs  (34. 7% —
52.3%), Ho 6 PR BRI BR AR, HEEREWM A 14:0. 16:0. 18 '1(n-9). 18 4
(n-3)%22:6(n3)(F2). THEREPRARNWEERAEARTEMN 14:0.18 4(n-3)
AM22:6(n-3), MHERE S AKMSYEE RN DHA SEHET 10%. SERPER 518
MM HAMEFHEELIAEN 22:5(n-6).

SEAMIVOTERTHER EENNC PUFAs S BB, MEERN C
PUFAs S BE&: 2B NP SEBE (> 10%) 822 6(n3) EHEEN T ERAK L, H
HEFEEESN 20 S0 NELERNTERENEK 184N ELERNTH IR
5, MAERENTHNSEARMK. Hit, ARELRF AR K0S HRFFE.

BOCREEARABTEEN, BEERTITEAEHESERAEN EEZRBIR 1400,

16:0. 18 :4(n-3)F122:6(n-3) A4, XHBECHWHA, MEASTE(27.9%)# 205
(n-3) FEAEM 1871 (n9),
2.2.4 FEMMBE I AL R B REZ0A TEES, EEEENETERN —/F
FEZRWHEYFE. BR 2P IFREMIHRART N, FERN IS (n-3) PUFAsHY
HGEME (57.1%—63.5%), HEEIEHE K 16.0.18 :4(n-3).18 :5(n—3).20 :3(n—6)
22:6(n-3), FENWHFEEZ - BREARSEN2.600-3). FEFDHARES TEE,
HREPEEHFHKTFHI8:5(n-3), AI{EREE F EWIRic ik &4 (Zhukova et al,
1995).

AENYIENBRARFFESSERHEE, HES (n-3)PUFAs, EEE 2 SBAME
MEENN 40 TEKE, —MET 10%, MARENKY 140 FRINT 3% SBHRTHE
FAEEREMNIS TN ETENTT 10% MERF 18 1h-9)FERET 2.4%: &8
18 :5(n-3) TR T 5.3%, MABENKEFEUE T8.6%:; 75, EFEHMH 2216 (n-3)
FERA10%—15%, MAERW T E—BET 20%.

BT B 95 8 7% %0 57 25 38 (Heterosigma akashiwo), 38 E 1% (1994) K #i & HJ& Tl # ']
K, BENHEIEHRINESREE, SR B ENEERTEN B REANMSE
KEHE, BEHERNE S HNRAERIEN 16:0.18 14(n-3).18 15(n-3).20 :3(n—-6)
K 22:6(n-3), TLAA UK HIT AR ER S,
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2.2.5 LIEWMAEMRRAMR  FERBEENCENNAR, M HLEHRAR. 5H
EELML, FREP = HGREWEHRRE 16:0.20:4(n-6) 20 :5(n-3), X =& &
KEE S HEIRN RS 81 65.9%. 1 C, PUFAsHI C PUFAs S BIR > (% 2), %M
MESERAEEEN 2040 -6). MZEMRERTELEF - B TERK.
3 HHiE

B3 DA b 20 Fhifg v (U R RE U R 1 5 AT 45 SR BT 0, S (R 2 i) B LA AR B 1) HRAIE g B
M. FT&A MR (iso—) MR (anteiso —) % 3 HERE T K, T E 2 1T FE RIS 12 o A L2 9 95
FRBL REBME A LR ey B A 2, AR TR0 ig Dy BR A AL, 4R T = 4% A 1 iR 1
BERIAE (0% —4.4%) , 15 W 40 54 B8 1 BR 4 ALY B3 MR AR

AT TR 45 R, ARG B BR A AR A T B AT A AR A Y, T B AR RR T RR
BULANEE BT BR 9 20 & 7T DA A AR 2 4 K . R B 09 B 10 R 4H ARUAE AN TR B9 SR 3
U T TBER BT AR, (B R UR 5 5 H AR PR A4 AE.

2 * x W
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COMPARATIVE STUDIES ON FATTY ACID COMPOSTION OF
MARINE MICROALGAE

LI He—-fang, ZHOU Han—qiu

(Institute of Oceanology, the Chinese Acadenmy of Sciences, Qingdao, 266071)

Abstract Total lipid content and fatty acid composition of 20 species of marine microalgae
belonging to Chlorophyceae, Bacillariophyceae, Chrysophyceae, Dinophyceae, Rhodophyceae, cultured
under comparable conditions were studied from 1995 to 1997. Lipids of marine microalgae were
extracted by the method of Bligh and Dyer. Total lipid content was determined by gravimetry after
lipid extract evaporation under reduced presure. Methyl esters of fatty acid (FAME) were obtained
using the method of Carreau and Dubacq and purified with layer chromotography of FAME,
performed on a GC 5880A instrument supplied with an electronic integrator. The results suggest that
the total lipid contents of the microalgae were more than 10% on dry weight excepting 3 species.
Each class of microalgae is characterized by a specific fatty acid profile. The specific features of
Chlorophyceae were high concentrations of 16:4(n-3) and none of the species contained 22:6(n—3)
except Chirella, which did not contain 16:4(n—3), but contained high concentration of 20:5(n-3). The
reliable marks of Bacillariophyceae were a preference of 16:1(n-7) over 16:0, and high levels of
14:0, 20:5(n—3). The specific features of Chrysophyceae were 14:0, 18:1(n—9), 18:4(n-3) and 226
(n—3). The main indicators of autotrophic Dinophyceae were the presence of the unusual 18:5(n-3),
and the high content of 22:6(n-3). The Rhodophyceae exhibited a characteristic fatty acid profile
dominated by 16:0, 20:4(n—6) and 20:5(n-3). A distinctive feature of this class was the high content
of 20:4(n—6), which is a minor compornent in other classes.

Key words Marine microalgae Chemotaxonomy Fatty acids

Subject classification number Q946.81



