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1.1 B¥EMENESE 10 MEERERE -HWERBELTRENER K &G
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2000mL, B EXER, EREDIPX. AR EAHEKESERHEE. SHEENIEFT
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1.2 HESHEZE S2REZUREEIE %, K% 7d B ¥R L 4000r/min B O
10min, W TTIER BB, SR BSKIE, % Bligh-Dyer IR R - AR A K MR, F
PMREZEET, FEGEBALKYEEN L2 =By ISR EERHE (60-100
B EWS PR RS, 45 HRE, TR PR S B R .

1.3 EDMEARASRIMNE MK SR, PR FREES B Carreau H18y 5k
FEsLE BRI FER, £8BE BRI (TLO LS, A L4 1102 B S48 & ¥ (0 2 I8 85
BAHEREEE. 8. 611 Carbowax(25m X 0.2mm) ; 18 : 200C ; #E R 2% K& & Ml
BBEN 240C; B AR RS ME 68. S5ml/min, ZKEHAN 0. 147MP, EXEH
27 0.098MP. Bl 8% : X IBE FLRMIZ(FID) . IEIBRAG L € . FHE BATERE BB e K
B (ECLY#TS " E B4 SR AN & A i T AR A4, R —1LE it 3 AR B BR A 4
MESEBR(LEREESERR).

2 ER5VR

2.1 BENREIE. PEEFREES R
10 FEFEME SR  PERARERBM S BINE 1 iR BEMEMNBHSEES,
—BIE15% U L, AFIE30% U L, EERTFAHAETHETR(—BY 1%ER). PHIS
& SIEH 13-53% 2 W . Bk, REBR K SEOG MM B . R PRy
HHEERMARETTR, ¥ PREGRAR/NRE) Y HEED 1AL, KM ES -7
Z[q.
Bl 10 FEERORGY NN, PP RO I A R O

Tab.1 The contents of total.neutral and polar lipids in ten marine microalgae

Bisa# g3 BN

w oA CFR%)  SEM(%)  sRx) o TR
1 #:3% Dunaliella sp. 30.7 43.3 5.67 1.3
2 W KME Platymonas helgolamdica 18.8 21.6 78.4 3.6
3 WALIEMHE Platymonas subcordiformis 19.4 17.4 82.6 4.7
4 /NBR¥ -1 Chlorella sp—1 24.3 44.9 55.1 1.2
5 /R -2 Chlorella sp—2 29.1 41.4 58.6 1.4
6  BA/NIRIE Chlorella hirataii 24.2 16.7 83.3 5.0
7 BEBBRM Nannochloris sp. 22.6 50.0 50.0 1.0
8  WME/NRHK Chlorella nana 18.9 42.0 58.0 1.4
9 AW Tervaselmis sp. 17.3 12.9 87.1 6.8
10 #HERBEEE Chattonella subsalsa 40.5 14.3 85.7 6.0

2.2 HFENRPEIRIEDAR
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Tab.2 Fatty acid composition and ratios of total lipids in ten marine microalgae
HnE" 1 2 3 4 5 6 7 8 9 10
14:0 0.42 0.64 1.28 3. 2.69 4.55 4.86 0.22 0.52 5.98
14:1 1.83 0.98 1.59
i—-15:0 1.97
15:0 0.64
16:0 18.67 21.06 32,90 14.28 10.67 13.02 17.35 18.76 27.98 35.98
16:1(n-6) 23.62 22.52 29.33 27.73
16:2(n-4)
17:0 1.08 1.41 4.59 3.34
16:3(n-6)
16:3(n-4) 0.85
16:3(n—3) 2.14 9.33 1.37 14.97 0.95
16:4(n-3) 19.81 20.16 12.54 1.21 1.35 15,58 0.50
16:4(n-1)
18:1 0.37
18:1(n-9)} 4.50 7.14 9.81 3.04 2.53 3.95 7.86 4.67 9.08 1.08
18:1(n-7)
18:2(n~6) 6.08 4.30 8.17 2.17 2.19 2.72 3.60 11.35 9.21 2.33
18:3(n-6) 1.35 1.21 0.54
18:3(n-3) 38.38 22.53 15.28 1.04 0.61 2.72  29.47 17.32 4.15
18:4(n—-3) 8.13 3.07 5.66 16.93
20:1
20:1(n-7) 4.38 1.10
18:5(n-3) 1.22 1.09
20:2(n—6) 0.34 0.29 0.07 0.16 0.18 0.22
20:3(n—-6) 0.37 0.93 0.26 0.24 1.05
20:4(n—6) 0.90 1.79 6.31 7.42 7.28 4.78 0.97 0.93
20:3(n-3) 0.52 2.36
20:4(n—3) 0.87
20:5(n—3) 4.82 5.89 43.89 48.13 37.24 28.59 4.14 5.32  23.01
22:2(n-6)
22:5(n-6)
22:5(n-3)
22:6(n-3) 0.17 2.64
At 98.90 99.35 99.29 98.42 99.03 99.27 99.25 99.70 98.82 98.06
C16PUFAs 21.95 20.47 12.54 1.21 1.35 0.85 1.37  14.97 16.54 0.50
C18PUFAs 39.73 31.88 20.65 1.04 0.61 0.00 2.72 33.85 22.98 21.61
C20PUFAs 0.00 6.24 7.68 49.58 56.47 44.78 33.61 5.11 6.25 27.29
‘RS mEE L

2.2.1 % %% (Chlorophyceae) & ¥ M &y o ma HE RE LLERBER=F
BTFSHRAMEENE, dR 2 THENNEBHRARIEREKM. FEBITR N 16:0.16
:4(n-3)#1 18:3(n ~ 3), C;cPUFAs 1 C,sPUFAs #1 & B1R &, M CyPUFAs 8K, K
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20:5(n-3)FE 10% UR  XELLSKEHCHEVNFEANEGE(BRERKUR)HHARR
KA & . — AR R AUGE MBI BRARM RIS KRB KTH 16:4(n-3) 18
:3(n—3), X ENFEIMEFEMIENIFCISHR. T ENSEE 10% 2 b, XEEM
REMETE DR FEBEARREY S K 20:5(n-3)% CPUFAs WHIE, B
REARSENEBHEMBEARFIEPRE BH—DF A, B CeBl Cyfy HE 133 72 32 17
.

222 I HRERMERREHRAKX KREBHFTER/PREFIAGENY/PNREH
BRI E T ENISNER A RE, M /BRI S R () % 3 4 8 T R 4L R4 XS A
EBRK.H16:4(n-NM18:3(n-3MEBREMR, NN 1%BER. TERRNY 16:0.16:
Wn-7)f120:5(n-3).16:4(n-3)HWEEBBE, E25% U L, 20:4(n-6)N SR LEHE
FHIEB L. CpPUFAs ERX KW HME S FE R4, C,sPUFAs 1 C;3PUFAs & 2.
Zhukova FINNEFREANERTLTH STEM 20:5(n-3), Maruyama FEEH —FEF & 20:
5(n-3)Ay“ " /NEREE N KR 3 4 (Eustimatophyceae) B — Fh M E— G RE . HFE 2
B4, B 8 9 JLFR/NER 3 (BRI /D ERIE ) SR BRBE A9 RR A BR 4 AU AR S A, EH X 36
/INERBRIEAS R RA A T T RIREN. HABMTBRAMIFMEN 16:1(n~7)5 16:0 Btk
ERF 1, RREEKFH 20:5(n-3).

Bl 8 R DR IR TR A B S H A /N EREARR], BERAPFRRLE —8
ZH AR SHENGIRCIENE 16:4(n-3),T 16:3(n-3) WS EHE 15% U I, 16:
3(n-3)EZFEFPEERMK, ERGEEMB I UREAETILENER. X415
Zhukova %l i& B — /D ERBEFPRE A —F, Zhukova FR X B/NRBIFFRBEHNF.
2.2.3 ## % % (Prasinophyceae) # £ 8, & # ( Chloromonadophyceae) # & & % %4 5 &7 8%
Ak RBIBEEMNR Christensen BY ) — R ERENFITHIRFPR A . MDY 53 A9 2
GERXE, KESRER TS HE EXMBEHR 18:3(n-3)M20:5(n-3)HERZFH
HEE—R, BAFHEAKEN 16:1(n-9) RO B DHA WHFEEIX —HAE G T4 %
WS REENREEFRR —REARE LR RERRE R MM E MR, BIE
EPEFRBEEEEAA-BERAORT NSO R LB TEEBENANREFFR
BORE, IXWHEMEN TNy 16:0.18:4(n-3)F1 20:5(n-3), HFH /& DHA
MHFE.

2.3 HEERERL PSRRI NS PE I EL LA A

2.3.1 HBEBATHIBGIEHERE R 10 BIFEREAFEBIEHBRAR RE 3.
PR 2 fIsR 3 TTRARE, Frifl @ i 10 Fig B AR AR R A i 5 4 I By S R 22 51
BK. RENMAR BN GEHERPELR 14:0.16:0.16: 1(n- TSR E B LAY
MRS, ESBEFEFN 16:3(n-3)HRAETHEIR P A I . LA 5 35 o &
B 16:4(n-3)EPHEFSEHMBL EHRNEH 10 FERMEPEIEP 18:1(n
- ERERLEITHE, T 18:3(n-3)HRRMEL . FEME R MY P18 20:5
(n-3)SBHEESIEFTHNE, MERMAEF N EERME. B89, P& E IR
B E, KERRED . SRERLE, FHEELZHRUBTFEXANERET Bk
MNP ESRT B EEFETEVEREBEY RN PHERT.
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Tab.3 Fatty acid composition of neutral lipids in ten marine microalgae

wE" 1 2 3 4 5 6 7 8 9 10

14:0 1.78 1.78 1.71 3.05 3.57 4.53 5.52 2.26 0.56 6.14
14:1 1.31 1.30 5.85 3.92 3.12 0.83
i—15:0

15:0 1.24 1.01 0.66 1.77 1.07 0.50 0.21 0.31 1.66

16:0 26.30 29.10 21.35 30.07 24.97 18.45 21.37 43.96 16.28 38.61
16:1(n-7) 28.26 26.57 45.34 42.22

i-17:0

16:2(n-6)
16:2(n~4)

17:0 1.11 3.89
16:3(n-6)
16:3(n-4) 1.16 0.55 4.06
16:3(n-13) 4.90 0.43 7.77
16:4(n—-3) 16.71 12.30 21.83 1.78 26.51
16:4(n-1)

18:0 2.47 1.93 0.19 1.51 1.59 0.80 1.12
18:1(n-9) 15.29 18.66 7.12 5.31 4.59 7.40 11.79 9.42 7.61 6.64
18:1(n~7)
18:2(n~6) 7.67 7.30 4.85 1.20 1.25 1.92 2.75 8.49 5.97 3.00
18:3(n-6) 1.70 0.94
18:3(n-3) 21.86 8.16 16.44 1.29 1.55 14.20 12.87 0.88
18:4(n-3) 3.76 4.96 8.00 7.57

20:0
20:1(n-7) 0.59
18:5(n-3) 1.38 0.50
20:2(n-6) 0.94 0.32 1.15 1.17 0.26 0.23 0.34 0.23 0.33
20:3(n-6) 0.17 0.18 0.91
20:4(n-6) 1.88 3.05 1.41 3.96 2.45 1.40 0.87 2.18
20:3(n-3) 1.79
20:4(n-3) 1.35
20:5(n~3) 7.39 10.77 14.19 25.13 12.86 9.16 5.30 12.28 13.25
22:2(n-6)
22:5(n-6)
22:5(n-3)
22:6(n—3) . 0.33 5.63

it 96.33 98.00 98.59 96.84 97.80 95.83 98.04 93.20 98.71 95.55
C16PUFAs 16.71 12.30 21.83 1.78 0.00 1.16 0.55 4.90 30.99 7.77
C18PUFAs 23.56 13.30 22.85 1.29 0.00 0.00 1.55 14.20  20.87 8.46
C20PUFAs 0.00 9.27 13.82 15.59 29.08 15.48 10.73 6.18 14.46 17.30

CSBEE L

2.3.2 HEMERMWIEGEHEREA 10 FISEMENBREREIIE R AR IME 4 B
ORISR B RO MEN F BB, BT E M 10 FIF R B R AR 1 A8 BT BR 4 B
ESHNYEEER—F. EHKEBRASTE -RESETHES, ENREEME
PUFAs W EERME W EREBRETESAEEYEL, AYVEMNBEEMEN. £4
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e, B4R B A AR MG 1E M4k PUFAs IR E SR . DI/MEREE-1 76, H 20:5
(n—3) G RYEIRRY 50% LA b, TR L& 14% g iRmE RN 1.2, H

A B AR ERBR KRR EIRET 20:5(n-3).
|4 10 FEEE SRR IR ORI AL ( % )

Tab.2 Fatty acid composition of polar lipids in ten marine microalgae

wmE" 1 2 3 4 5 6 7 8 9 10
14:0 0.51 0.66 0.75 3.56 3.32 5.70 5.15 0.14 0.53 6.31
14:1 2.40 0.10 2.25
i—15:0
15:0 0.45 0.15 0.35 0.10 0.85
16:0 20.40 23.05 30.29 10.43 11.25 14.16 13.13 14.95 30.98 36.93
16:1(n~7) 19.63 16.77 26.47 22.87
i—-17:0 2.77 4.44
16:2(n—6) 1.92 11.88
16:2(n—-4) 3.56
17:0 1.49 1.88 5.50
16:3(n—-6)
16:3(n~4) 0.15
16:3(n~3) 2.32 0.21 19.81 0.96
16:4(n-3) 20.25 20.95 14.88 0.18 1.66 14.76
16:4(n—1)
18:0 0.31 0.66 0.20
18:1(n-9) 4.32 6.69 9.46 1.98 1.93 2.49 3.05 3.88 9.02 1.65
18:1(n-7)
18:2(n-6) 4.40 3.97 9.99 0.97 0.69 0.91 1.21 10.49 9.13 1.87
18:3(n—6) 1.04 0.21 0.20 0.68
18:3(n—-3) 36.69 21.63 18.26 0.18 1.18 0.70 35.11 17.08 3.55
18:4(n-3) 8.79 2.57 4.37 17.53
20:0
20:1(n—-7) 1.09- 2.26
18:5(n—3) 1.08 1.17
20:2(n-6) 0.25 0.16 0.20 0.22
20:3(n—6) 0.26 0.38 0.43
20:4(n-6) 0.37 0.89 7.29 7.36 7.15 6.98 0.06 0.50
20:3(n-3) 2.07
20:4(n-3) 0.27 0.43 0.54
20:5(n—-3) 2.54 2.88 54.27 53.95 41.02 45.05 0.61 3.44 22.86
22:2(n-6)
22:5(n-6)
22:5(n-3)
22:6(n—3) 0.18 1.90
fit 96.56 99.18 96.62 99.75 99.31 98.52 98.80 97.21 97.88 99.43

C16PUFAs 22.75 21.16 14.88 0.18 1.66 0.15 0.00 19.81 15.72 0.00
C18PUFAs 37.73  31.50 21.99 0.39 1.18 0.20 0.70  35.11 21.45 21.76
C20PUFAs 0.00 3.18 3.77 61.99 61.31 48.43 52.41  0.67 3.93 25.91

‘R EBEE 1
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FATTY ACID COMPOSITION OF TOTAL, NEUTRAL
AND POLAR LIPIDS OF TEN MARINE MICROALGAE

Yu Jianjing, Li Hefang and Zhou Hangiu
(Institute of Oceanology, the Chinese Academy of Sciences, Qingdao 266071)

Abstract Ten marine microalgae were examined for their fatty acid compositions of the to-
tal \neutral and polar lipids. Lipids of marine microalgae were extracted by the method of
Bligh and Dyer. Total lipid content was determined by gravimetry after lipid extract exapo-
ration under reduced pressure. Methyl esters of fatty acid (FAME) were obtained by the
method of Carreau and Dubacq and purified with thin-layer chromatography. Then, FAME
was performed on a GC 1102 instrument, made in Shanghai, supplied with an electronic in-
tegrator. The lipid contents of 10 marine microalgae were more than 15% . The polar lipids
usually served as the main lipid and provided mostly polyunsaturated fatty acids. The neutral
lipids, containing more short chain fatty acids, were the main deposited lipids. Large
amounts of 16:4(n—3) and 18:3(n —3) might be used as the chemotaxonomic marker of
Chlorophyceae. A significant amount of 20:5(n — 3) in Chlorella and Nannochloris, distin-
guished Eustimatophyceae from Chlorophyceae. The Prasinophyceae and Chlorophyceae had
closely related fatty acid compositions. The major fatty acids of Chloromonadophyceae were
16:0.18:4(n—3) and 20:5(n—3). The fatty acid compositions can afford the taxonomic
classication of marine microalgae, and give the information of polyunsaturated fatty acids

produced by marine microalgae.

Key words Marine microalgae, Fatty acid compositions, Neutral lipids, Polar lipids,

Chemotaxonomy.



