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Fig.1  Effect of temperature on lipid contents of Pyramidomonas

sp. and Chlorophyceae L -4

Pyramidomonas sp.

1 2~10C
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53.66% -4~
-2C 10°C
1 Pyramidomonas sp.
%o

Tab.1 Effect of temperature on fatty acid composition and

contents % of Pyramidomonas sp.

C
-4~ -2 2 6 10

C12 0 0.68 0.56 - -
Cl4 1 1.71 2.65 1.54 1.47
Cl6 0 20.36 20.88 23.96 22.78
Cl6 1 3.55 2.96 2.06 2.12
Cl16 2 2.97 0.62 1.08 0.94
Cl6 3 0.71 0.62 1.45 1.65
Cl6 4 16.64 14.84 11.53 11.58
C18 1 9.77 11.00 11.15 10.19
CI8 2 2.09 2.95 4.19 4.47
CI8 3 12.54 14.43 17.96 22.26
C20 1 8.68 16.63 10.78 9.31
C20 2 8.52 2.06 2.01 1.39
C20 4 0.42 0.52 1.82 1.40
C20 5 3.54 2.00 0.70 0.99
€22 5 1.27 1.86 3.59 3.59
€22 6 4.96 4.40 4.80 4.90

1.59 0.02 1.39 0.96
2ISFA 21.04 21.44 23.96 22.78
2 MUFA 23.71 33.24 25.53 23.09
> PUFA 53.66 45.30 49.12 53.17
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Tab.2 Effect of temperature on fatty acid composition and

contents % of ChlorophyceaeL — 4

C
-4~ -2 2 6 10

Cl2 0 0.94 0.58 0.52 0.50
Cl4 0 - 0.38 0.30 0.23
Cl4 1 1.15 1.57 1.38 1.30
C16 0 12.79 14.83 14.65 13.64
Cl6 1 3.15 1.60 1.56 1.41
Cl6 2 7.37 1.25 1.08 0.94
C16 3 0.61 22.45 15.80 12.80
Cl6 4 37.96 20.09 24.96 30.31
CI8 1 7.21 9.19 8.47 8.50
CI8 2 7.35 9.37 8.10 7.47
C18 3 19.74 16.80 19.22 19.40
C20 1 0.41 0.65 0.10 0.22
C20 4 1.03 0.22 1.49 1.36
C20 5 - 0.34 0.49 0.53

0.29 0.68 1.88 1.39
2SFA 13.73 15.79 15.47 14.37
>MUFA 11.92 13.01 11.51 11.43
> PUFA 74.06 70.52 71.14 72.81
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3 Pyramidomonas sp.
%o
Tab.3 Effect of light on fatty acid composition and contents

% of Pyramidomonas sp.

Ix

195 455 1 300 3 900
C12 0 2.16 1.21 0.91 1.12
Cl4 0 - 0.42 - 0.28
Cl4 1 1.42 2.45 1.08 2.89
C16 0 18.29 18.73 23.43 23.64
Cl6 1 5.34 1.37 1.74 0.97
C16 2 2.17 2.17 1.19 1.75
Cl6 3 1.30 0.61 0.99 0.92
Cl6 4 13.20 15.56 12.01 16.20
C18 1 9.32 11.40 8.87 7.63
C18 2 4.37 2.83 4.84 0.47
Ci8 3 13.29 18.00 16.80 10.47
C20 1 8.48 8.12 10.95 17.87
C20 2 - - 1.49 3.15
C20 4 17.00 10.00 3.35 3.01
C225 - 1.35 3.16 1.54
€22 6 2.75 5.18 7.84 5.53

0.91 0.60 1.35 2.56
2ISFA 20.45 20.36 24.34 25.04
>MUFA 24.56 23.34 22.64 29.36
> PUFA 54.08 55.70 51.67 43.04
4 Chlorophyceae L -4

%o
Tab.4 Effect of light on fatty acid composition and contents
% of ChlorophyceaeL — 4

Ix

195 455 1 300 3 900
Cl12 0 0.59 0.75 0.79 1.12
Cl4 0 0.75 0.70 0.25 0.56
Cl4 1 3.15 2.87 1.85 1.42
Cl6 0 14.69 14.15 12.37 11.94
Cl6 1 2.55 2.19 2.06 1.47
Cl6 2 0.44 0.91 1.14 1.27
Cl6 3 4.40 17.83 19.52 21.69
Cl6 4 32.35 25.28 25.72 25.23
C18 1 5.45 7.31 7.53 7.57
C18 2 3.85 8.34 9.45 9.27
C18 3 25.77 12.50 17.11 14.11
C20 1 2.31 0.82 0.71 -
C20 4 3.05 2.46 1.43 4.35

0.65 3.89 0 0
2ISFA 16.03 15.60 13.41 13.62
>MUFA 13.46 13.19 12.22 10.46
> PUFA 69.86 67.32 74.37 75.92
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5 Pyramidomonas sp.
%
Tab.5 Effect of salintiy on fatty acid composition and con-

tents % of Pyramidomonas sp.

11 22 33 66 100
C12 0 0.86 0.28 0.54 0.15 -
Cl4 1 1.13 0.59 0.79 1.28 0.46
Cl6 0 21.50 25.59 25.10 32.98 31.70
Cl6 1 2.63 2.78 3.55 2.27 0.34
Cl6 2 0.34 0.64 1.42 2.22 0.68
Cl6 3 1.55 1.20 2.09 1.51 1.15
Cl6 4 12.29 10.64 10.40 11.26 10.57
C18 1 5.45 11.03  11.57 8.57 12.56
C18 2 5.79 11.91 10.24 4.01 5.91
C18 3 24.26  22.83 21.69 19.86 18.91
C20 1 11.74  5.60 7.08 11.98 12.74
C20 2 0.58 - 0.34 0.85 2.61
C20 4 4.59 3.68 2.32 1.04 1.22
C22°5 0.28 0.65 - - -
€22 6 1.62 1.15 1.22 1.15 1.15

5.39 1.43 1.65 0.78 0
>SFA 22.36 25.87 25.64 33.13 31.70
YMUFA 20.95 20.00 22.99 24.10 26.10
>PUFA 51.30 52.70 49.72 41.99 42.20
6 Chlorophyceae L - 4

%

Tab.6 Effect of salintiy on fatty acid composition and con-

tents % of Chlorophyceae L —4
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Fig.4  Effect of nitrogen on lipid contents of Pyramidomonas sp.
and Chlorophyceae L - 4
2.2 3.2
7 4 Pyramidomonas sp.
29.68% NH, Cl
34.36%
53.55%
C16:4 17.76% C18:3 (C20:4
3 Chlorophyceae L - 4
7 Pyramidomonas sp.
%

Tab.7 Effect of nitrogen on fatty acid composition and con-

tents % of Pyramidomonas sp.

11 22 33 66 100 150 NaNO; NH,Cl
Cl20 0.42 0.5 0.85 1.32 0.63 0.38 Cl12 0 0.42 0.57 0.68 0.22
Cl40 0.23 0.30 0.27 0.46 0.32 0.22 Cl14 1 1.66 1.12 0.72 -
Cl41 0.55 0.33 0.45 0.38 0.56 0.51 C16 0 20.53 20.98 20.00  19.70
Cl6 0 11.33 10.92 11.28 11.73 13.48 19.32 C16 1 7.67 9.03 1.10 11.32
cl61 1.08 1.16 1.18 1.19 1.00 - C16 2 0.76 0.83 0.69 0.51
Cl62 0.44 0.41 0.38 0.52 0.42 - C16 3 1.83 2.74 1.00 2.12
Cl6 3 22.42 23.45 22.52 25.01 19.85 12.22 C16 4 17.76 14.35 10.67  10.13
Cl6 4 24.00 24.21 24.96 21.90 24.96 21.57 C18 1 7.70 8.32 9.63 12.34
Cl8 1 7.84 7.98 8.42 8.27 8.54 15.71 C18 2 2.43 4.16 4.57 7.13
C18 2 10.67 11.66 10.74 8.99 9.97 9.60 C18 3 14.52 18.50 13.09 8.39
C18 3 18.52 17.33 17.99 13.57 19.29 18.07 C20 1 15.40 15.89 7.57 3.36
20 1 0.44 0.33 0.17 _ 0.37 _ C20 4 8.30 2.43 21.28 24.29
€204 1.96 1.16 0.77 1.97 0.60 2.38 1.02 1.08 0 0
MSFA  11.98 11.78 12.40 13.51 14.43 19.92 2SFA 20.95 21.55 29.68  19.92
SMUFA 9.91 9.85 10.22 9.84 10.47 16.22 JMUFA 32.43 34.36 19.02 27.02
SPUFA 78.01 78.22 77.36 71.96 75.09 63.84 2 PUFA 45.60 43.01 51.30  53.06
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Tab.8 Effect of nitrogen on fatty acid composition and con-

C16:4
C18:3

Chlorophyceae L -4

%

C20:4

8)

17.24%

C16:3

tents % of Chlorophyceae L -4

NaNO; NH,CI
C12 0 0.56 0.21 - -
C14 0 0.31 0.53 0.89 1.44
Cl4 1 0.45 0.29 0.18
C16 0 12.20 14.03 9.91 9.64
C16 1 1.96 0.32 1.02 0.64
C16 2 0.81 0.48 - -
C16 3 14.24 17.48 20.70 28.37
C16 4 37.28 32.16 23.50 21.59
C18 1 4.84 5.79 9.57 8.72
C18 2 2.90 7.67 12.54 12.71
C18 3 14.60 17.24 15.28 14.66
C20 1 0.23 0.28 0.07 -
C20 4 5.00 3.52 0.96 2.22

4.62 0 5.38 0.01
>ISFA 13.07 14.77 10.80 11.08
> MUFA 7.48 6.68 10.84 9.36
2 PUFA 74.83 78.55 72.98 79.55
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The influence of environment factors on lipid content and fatty
acid composition in two species of Antarctic green microalga
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Abstract Effect of environment factors (temperature, irradiance, salinity and nutrient ) on the lipid content and
fatty acid composition of two species of Antarctic green microalga were investigated. The results showed that temperature
had little effect on the lipid content of Pyramidomonas sp. while it had notable effect on Chlorophyceae L — 4, and the
highest content of lipid was 10.33% under the temperature of 2°C . The lowest saturation of fatty acid of two green mi-
croalgae was reached at 2°C . With irradiance decreasing from 3 900 Ix to 39 Ix, the lipid content of two green microalgae
increased. Regarding to the fatty acid, fatty acid saturation of Pyramidomonas sp. decreased and Chlorophyceae L - 4
increased when irradiance decreased. Salinity promotion and nutrient limitation favors the lipid accumulation. The PUFA
content of two green microalga decreased with the salinity decreasing. And PUFA content of two green microalga increased

at no nitrogen .
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