34 5 Vol. 34, No.5
2010 9 ACTA HYDROBIOLOGICA SINICA Sep., 2010

DOI: 10.3724/SP.J.1035.2010.00893

EHFR mEED AEK

(1. , 430072; 2. s 100049)

5 4 1 4
57% 32.4%—45.2% 5
4 , ,
95% 5%
45% 4%
C20:5 (EPA)

> s

RESES: Q949.2 XEAFRIRAD: A XEHE: 1000-3207(2010)05-0893-05

[8]

20 70 >

(1]

, EPA
; (
) 20%—50%,
77%7 1
, Cl6 C18 Iel, 1.1
, (Nannochloropsis granulata)
(2] (Nannochloropsis salina)
(Nannochloropsis oceanica) (Nanno-
n chloropsis limnetica) (Nannochlo-
, ropsis sp.)
1.2
(Nannochloropsis) BG11®! , 4
EPA , ,  EPA , 2 (0] 25°C
ks B EA: 2009-12-12; 1&1T HHA: 2010-06-23
E&mA: (KSCX2-YW-G-060); (KGCX2-YW-374-12)
TE&EN: (1982 ), ; ; E-mail: lixiubo666@yahoo.com.cn

BIES: , E-mail: kongr@ihb.ac.cn



894 34
100 puE/m*s pH 7.0-7.5 28min; 270°C, 50:1; N,
1.3 , , 2 mL/min;
/ 1121 280°C, 350 mL/min, 35 mL/min
6000 r/min , ddH,0 )
> , 100 mg
(1r:1), 2.1
1—2min; 5 )
3/10 1 mol/L 0.2 mol/L , )
, ; 12000 r/min Smin, ) )
EP ; ; 4 (D
, 4 , 4
14 7 11 14 17
[12] , , ( 2
Silica gel 60 F254 (Merk KgaA Darmstadt,
Germany), : : (90 : b2 ..i .6
10 2 1) ) -
- 1 .
50% 160°C
Smin >
15 mg, ,
S Ep , 10—20 mL , v,
NZ s . . - . .
> . = &
s 8 e 86
15
, 1 5
Fig. 1 Comparison of oil contents in 5 Nannochloropsis species
100 pL, 1 L by thin layer chromatography (TLC)
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Fig. 2 Display of oil contents in 4 Nannochloropsis species at different growth stages by thin layer chromatography
A. ; B. ; C. ; D. ;1. 4 ;2. 7 ;3.
(0.02 mg); 4. 11 ;5. 14 ;6. 17

A. N. granulata; B. N. salina; C. Nannochloropsis sp.; D. N. oceanica; 1. the 4th day of cultivation; 2. the 7th day of cultivation; 3. triolein
(0.02 mg); 4. the 11th day of cultivation; 5. the 14th day of cultivation; 6. the 17th day of cultivation
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Fig. 3 Contents of total lipids and triacylglycerol in 4 Nan-

nochloropsis species

Grey bars, total lipids; stripped bars, triacyglycerol
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Tab. 1 Fatty acid composition(mol%)of 5 Nannochloropsis species
Fatty acids N. limnetica N. granulata N. salina Nannochloropsis sp. N. oceanica

Cl4: 0 0.234+0.33 6.47+0.86 1.87+0.08 3.79+0.94 2.73+0.09
Cl4: 1 0.12+0.01 0.09+0.01 0.03+0.01 0.03+0.00 0.02+0.00
C16:0 17.19+1.64 32.13+£2.65 38.85+2.04 41.60+2.56 44.20+0.24
C16:1 (7) 32.80+3.03 34.44+0.20 39.93+1.20 34.20+1.87 37.56+£0.36
C18:0 0.5440.06 1.40+0.01 2.17+0.38 2.04+0.43 1.53+0.06
C18:1 (9) 0.51+0.09 21.26£1.40 11.30£1.08 13.57+£2.50 9.04+0.13
C18:2 (9, 12) 2.9440.28 1.58+0.11 1.42+0.08 1.10+0.28 0.68+0.03
v-C18:3(6, 9, 12) 0.31+0.27 ND 0.79+0.05 0.28+0.12 0.43+0.02
a-C18:3(9,12,15) ND 0.24+0.33 ND 0.11+0.15 0.05+0.04
C18: 4 0.32+0.28 ND ND ND 0.06+0.02
C20: 0 0.30+0.09 ND 0.22+0.03 ND 0.10£0.02
C20: 4 6.39+0.87 0.41+0.58 1.60+0.19 0.74+0.25 1.46+0.05
C20:5 38.36+3.55 1.98+1.28 1.82+0.41 2.53+0.82 2.15+0.15

Note: ND. not detected; the same bellow
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Tab. 2 Fatty acid composition (mol%) of triacylglycerol in 4 Nannochloropsis species
Fatty acids N. granulata N. salina Nannochloropsis sp. N. oceanica
Cl14: 0 6.20+0.40 3.99+0.53 6.72+0.16 5.39+0.16
Cl4: 1 0.05+0.00 0.0540.00 0.22+0.28 0.1940.28
Cc16:0 35.20+0.36 36.14+0.55 37.44+0.25 38.03+0.13
C16: 1(7) 37.99+0.20 46.63+1.52 38.97+0.78 39.14+0.03
C18:0 0.97+0.06 1.074+0.09 1.17+0.19 0.88+0.03
C18:1(9) 17.69+0.47 8.76+£0.77 13.28+0.80 13.75+0.42
C 18:2(9, 12) 0.93+0.08 0.68+0.00 0.47+0.41 0.35+0.01
y-C18:3(6, 9,12) 0.11=0.15 0.67+0.00 ND ND
C20: 4 0.39+0.56 0.49+0.70 ND 0.224+0.38
C20:5 0.47+0.58 1.52+0.06 1.73+£0.51 2.05+0.24
C18 R 90% , Cl6
(C16:0 Cl6:1) 73%— , Cl6 C18 ,
83% 4 o- )
(0a-C18:3), 2%,
1% - 4% ,
) 2% 1
3 , 45% ,
5 4 EPA 38.36% 5
(C20:5,C20:4) ,
b b [8]
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STUDIES ON THE PRODUCTION OF OIL AND POLYUNSATURATED FATTY ACIDS
IN FIVE SPECIES OF NANNOCHLOROPSIS

LI Xiu-Bo'?, XU Xu-Dong' and KONG Ren-Qiu'

(1. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072; 2. The Graduate University of Chinese Academy
of Sciences, Beijing 100049)

Abstract: Nannochloropsis species are known for high contents of oil or polyunsaturated fatty acids (PUFA), such as
EPA (C20:5). In Nannochloropsis species, oils contain essentially saturated and mono-unsaturated fatty acids, while
polar lipids are rich in PUFA. In this study, total lipids, oils and fatty acids were analyzed in 5 Nannochloropsis species.
Total lipids were extracted from cells using chloroform/methanol, and from total lipids, triacylglycerols were purified
using thin layer chromatography. Of the five species, four were found to be of high-oil contents and one of very low-oil
content. In the high-oil species, lipids could be accumulated to more than 57% of cell dry weight at late stationary
growth phase, of which triacylglycerols accounted for 32.4%—-45.2% of cell dry weight. The fatty acid composition of
whole cells of all five species or triacylglycerol of four high-oil content species was analyzed. In high-oil content spe-
cies, saturated and mono-unsaturated fatty acids accounted for more than 95% of total fatty acids, while the polyun-
saturated fatty acids were less than 5%. In contrast, in the species of low-oil content, polyunsaturated fatty acids ac-
counted for more than 45% of total fatty acids. Triacylglycerols of the four high-oil content species possessed less than
4% PUFA and may serve as excellent raw materials for biodiesel production. On the other hand, EPA may be easily
produced from total lipids of the low-oil content Nannochloropsis.
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