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Analysis technology of lipid class composition and fatty acid
distribution in microalgae
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ABSTRACT: Microalgae possess a number of important properties such as the features of high photosynthetic
efficiency, rapid growth and possible heterotrophic cultivation and contain a variety of biologically active sub-
stances including EPA and DHA. They are considered a high-quality biological resource in functional foods.
Polyunsaturated fatty acids in microalgal cells mainly exist in the form of lipids, thus lipid and fatty acid com-
position could provide the basis for the screening of microalgal strains and facilitate the separation and purifi-
cation of those functional polyunsaturated fatty acids. This article summarized those microalgal strains with
high-yield of polyunsaturated fatty acids, methods of extraction and separation of lipids and fatty acids. The
applications of advanced technologies including comprehensive two-dimensional gas chromatography and high
pressure liquid chromatography in microalgae were highlighted.

KEY WORDS: microalgae; lipids; EPA; DHA; extraction; separation and identification

PUFAs
) ) w-3  w-6 , w-3 PUFAs
(PUFAs), (DHA) (EPA) a-
(ALA) ; w-6 PUFAs
18~22 , , (AA) - (GLA) (LA) ,

*RIIEH: , , E-mail: sfchencoe@pku.edu.cn

*Corresponding author: CHEN Feng, Chair Professor, Institute for Food & Bioresource Engineering, Peking University, No.5, Yiheyuan Road,
Haidian District, Beijing 100871, China. E-mail: sfchencoe@pku.edu.cn



792

4
, , EPA ,  AA
, , EPA  AA
, , [6]
PUFAs DHA EPA AA ( ,w-3 -6 PUFAs
) w-6
151 , -3 PUFAs /1,
, PUFAs /1,
10/1~(20~25)/111
, PUFAs ,  FAO/WHO (5~10)/1
PUFAs , -6 PUFAs,
(61 -3 PUFAs
uiuﬁ [7]
PUFAS, 2 ZAIAFARERRER B9 RERKRIR
PUFAs s 21 W =%
PUFAs ,
PUFAs, , ’
, , PUFAs ’
PUFAs ’
EPA DHA ,
> E11»14]
, -6 -3 PUFAs

1 ZARMBEMERREMFTEE

2.2 WUEPEIZ NBFIAERRER

( Cw 9 CiyPUFAs :
DHA EPA AA
8] PUFAs (1) « D
L (2) Arthrospira, Chlorella,
] Dunaliella salina Aphanizomenon flos-aquae
DHA "
DHA , 5 o F FE 3 34 I BE R A SH F
3 WiEHAERS L EREIAERLE K
FAO/WHA
DHA DHA
19 EPA  AA (TAG)
( ; (GL) (PL),
) ) (PC) (LPC) (PG)
, (DPQG) (MGDG)



793

*1 EEZTIAFMAEMERAREE
Table 1 Microalgal strains rich in unsaturated fatty acids

PUFAs(%
DHA(22:6) EPA(20:5) AA(20:4)
Amphidinium carterae 17.0 15.1 1.6 [18]
Crypthecodinium cohnii 56.8 0.3 0 [19]
Schizochytrium mangrovei 39.1 0.5 0.6 [20]
Thraustochytrium sp. 25.9 0.5 0.9 [20]
Schizochytrium sp. 26.2 0.8 0.6 [20]
Chlorella minutissima 0 45.0 5.7 [21]
Nannochloropsis sp. 0 35.0 0 [22]
Monodus subterraneus 4.7 32.9 0 [23]
Nitzschia laevis 0 19.1 6.2 [24]
Porphyridium cruentum 0 19.7 17.2 [18]
Thalassiosira pseudonana 6.5 10.8 9.2 [18]
Schizochytrium aggregatum 0 15.7 7.2 [18]
Thraustochytrium aureum 16.1 4.5 12.1 [18]
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Table 2 Different extraction technologies in the application of lipid and fatty acid extraction from microalgae

Phaeodactylum tricornutum SE (96%,v/v), : [38]
Synechocystis sp. PLE s ,  ,50~200 ,20 min [39]
Nannochloropsis sp. SFE CO,, 40°C, 55°C, 40, 55, 70 MPa, 6 h [40]
Arthrospira maxima SFE CO,, 50°C, 60°C 250 bar, 350 bar, (10 mol%) [41]
Spirulina platensis SFE CO,, 40°C, 55°C, 25, 40, 55, 70 MPa, 4 h [42]
C. cohnii SFE CO,, 323 K,30MPa, 3 h [43]
Nannochlorsis  sp. SFE : (3:1,v/v),90 , 1.5 MPa, 30 min [44]
N. oculata UAE 5% , 30 min, 1000 W [45]

Seaweed MAE 120°C,0.5h [46]
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Fig. 1 Scheme and simple separation process of GC x GC apparatus
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