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10d TACHI835
Cohen(1993) "'
1.2 ,GC112
DK20 Heating Digster 2
2.1 4
optima 3 000 UV-B
1 4
4 3
500 °C H-2
6 mol/L HI- 21.43% L-4 14.44%
1 4 UvV-B %
Tab.1 Contents % of protein and total lipid of 4 Antarctic ice microalga
L-1 L-4 H-1 H-2
- uv-B + UV-B - UV-B + UV-B - UV-B + UV-B - UV-B + UV-B
26.97 21.70 44.82 38.35 40.95 35.08 29.03 22.81
14.86 19.66 14.61 20.13 15.37 18.24 18.87 22.11
- UV-B + UV-B 70 pW/cm?
4 49.30% Ca L-1 Ca
30% L-4 48.21% H-2 Ca
37.78% 2 7.97%  Fe 3.22% ~ 6.30%
15% Si P K
2.2 4
UV-B - 4
4 Mg Na H-2 9.10%
Al 2 Fe Ca Zn Mn L-4 4.74%
Mn 2.3 4 uv -
62.98% ~ 136.63% Zn 7.26% ~ B
2 4 UV-B mg/kg %
Tab.2 Inorganic element composition and contents mg/kg and ash contents % of 4 Antarctic ice microalga
L-1 L-4 H-1 H-2
- uv-B + UV-B - UV-B + UV-B - UV-B + UV-B - UV-B + UV-B
Fe 3237 3 441 3 887 4012 5413 5 649 10 841 11 422
Ca 10 145 15 036 7372 7618 23 906 26 843 33 252 35901
Mg 86 511 73 633 27 841 24 151 13 620 10 505 22 175 19 867
p 5349 5320 12 033 12 937 5 664 5899 21 071 20 361
K 643 563 4 851 3 705 7 648 7 585 7 259 7 347
Na 10 768 6 697 5112 3931 58 022 44 628 64 483 51 644
Si 843 720 293 365 335 472 2 870 2216
Al 331 263 421 387 949 894 1088 992
Mn 161 334 229 540 273 646 597 973
7n 213 311 336 475 430 642 661 709
21.29 13.71 14.35 9.61 19.76 12.58 30.89 21.79
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14.67% ~ 22.65%

20.79%

3 4

Uv-B

11.22% ~
L-4

REPORTS

Tab.3 Amino acid composition and contents of 4 Antarctic ice microalga

3

0.404 mg/mg 4

L-1 L-4 H-1 H-2
- UV-B + UV-B - UV-B + UV-B - UV-B + UV-B - UV-B + UV-B
Thr 1.436 1.202 2.511 1.748 1.540 1.610 1.176 1.221
Leu 1.757 1.869 1.985 2.256 2.330 2.648 2.030 2.390
lle 1.308 1.617 2.337 3.432 2.278 2.472 1.761 1.980
Val 3.208 2.496 5.836 4.363 4.873 3.859 3.264 2.776
Met 0.385 0.517 0.602 0.997 0.596 0.769 0.451 0.663
Phe 1.481 0.606 2.229 1.503 1.399 0.718 1.379 0.619
Lys 0.980 1.045 2.191 1.037 2.981 2.132 2.840 0.790
Arg 1.492 1.147 3.372 2.116 2.529 2.094 2.029 0.979
His 0.138 0.255 0.163 0.293 0.211 0.344 0.189 0.368
Clu 2.599 1.454 6.661 5.663 5.604 4.471 2.567 2.137
Asp 2.644 1.616 3.744 3.917 3.991 3.362 2.748 1.888
Gly 1.256 1.159 2.576 2.600 1.455 1.533 1.655 1.201
Ser 0.852 0.826 2.858 1.874 2.365 2.287 1.027 1.118
Ala 2.560 2.433 2.209 2.007 2.558 2.212 2.011 1.250
Cys 0.668 0.503 1.080 1.003 - - 0.570 0.417
Tyr 1.353 0.912 2.068 0.869 2.092 0.933 1.567 0.767
Pro 0.429 0.813 0.785 1.022 0.730 1.180 - 0.365
Pro- OH - 0.230 0.323 0.404 - 0.084 - 0.043
Trp 0.730 0.331 0.080 0.107 1.161 1.020 0.872 0.880
SAA 25.268 21.031 43.610 37.211 38.793 33.728  28.136  21.764
M EAA 12.915 11.085 21.306 17.852 19.898 17.666 15.991 12.666
SEAA/YAA  51.11% 52.71% 48.86% 47.98%  51.29%  52.38%  56.83%  58.20%
AA EAA 100 g mg
L-4 3.97% 3
2.4 4 11.70% ~ 19.80%
UV -B 4.38% ~
4 4 25.13%
C22:6 2 3
€20:5 2 C18:4
4 c2:0 31 4
C14:0 C16:0 C16:1 C18:2 CI8:3 UV-B
C16:4 C18:4 C20:5 (22:6
UV-B
4 UV-B
18.15% ~43.31% Synechococcus sp. PCCT 942
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Tab.4 Fatty acid composition and contents %

4

REPORTS

%%

of 4 Antarctic ice microalgae

L-1 L-4 H-1 H-2
- UV-B + UV-B - UV-B + UV-B - UV-B + UV-B - UV-B + UV-B
C12 0 1.12 0.99 0.51 0.49 0.46 0.36 0.97 0.78
Cl14 0 2.44 2.18 2.38 2.13 7.83 6.18 8.66 7.56
Cl4 1 4.49 4.32 2.57 3.52 1.48 1.13 2.16 2.59
Cl16 0 17.63 8.79 11.03 7.16 14.76 10.02 11.14 8.76
Cl16 1 8.23 6.45 6.60 6.27 32.81 27.14 25.79 20.24
Cl16 2 3.67 5.10 21.25 17.38 3.18 5.603.49 3.23
Cl16 3 2.61 3.43 1.45 2.44 5.38 4.38 6.28 5.88
Cl6 4 19.98 24.98 20.05 24.20 3.96 5.06 5.31 8.55
C18 0 0.33 0.24 0.51 0.70 0.42 0.61 1.77 1.35
C18 1 1.21 0.59 5.19 4.41 0.47 1.40 0.50 0.99
C18 2 5.35 3.45 8.01 7.08 8.70 7.07 6.7 6.44
C18 3 8.22 4.73 14.14 8.30 0.19 0.10 0.40 0.29
C18 4 18.37 25.24 4.50 8.91 - 3.43 - 2.04
C20 1 4.40 3.34 0.25 0.99 0.11 1.12 0.21 0.83
C20 4 1.63 2.48 1.22 1.07 4.49 5.93 4.60 4.50
C20 5 - 2.00 - 1.66 14.49 17.33 21.53 24.08
C22 6 - 1.12 - 2.67 - 1.64 - 1.22
0.32 0.57 0.34 0.62 1.27 1.50 0.49 0.67
> SFA 21.52 12.20 14.43 10.48 23.47 17.17 22.54 18.45
> MUFA 18.33 14.70 14.61 15.19 34.87 30.79 28.66 24.65
> PUFA 59.83 72.53 70.62 73.71 40.39 50.54 48.31 51.73
SFA MUFA PUFA
UV-B l6]
Smith "' 3
Huaug "' 4 UvV-B Phaeocystis antarctica
(8]
Gombos ! desA
Synechococcus sp. PCC 7 942
UV-B
1 4
[13.,14]
Mg
91 4 Mg
UV-B , Ca**
fis.161 SOD CAT POD
LOX [17.18]
Smith UV-B
191
16% ~ 24% LOX o
"oy Ca
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Mn Zn SOD
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Ca Mn Zn Fe
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Responses of bio — chemical compositions of four Antarctic ice
microalgae to UV — B irradiation enhancement
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Abstract: uv - B imadiation environment in the Antarctic was setup to simulate in lab. changes in biochemical
compositions in four algae. The results showed that after the treatment the contents of protein in four Antarctic ice microalga
decreased obviously, and the compositions and contents of amino acids consisting of the protein also changed distinctly. Six
amino acids, such as Pro and Pro — OH, increased markedly; seven amino acids, such as Glu and Val, decreased obvi-
ously. The contents of the total lipid of four Antarctic ice microalga increased obviously. Total lipid contents of two green
algae increase by 30% percent, while two diatoms increase by 15% . Moreover, the contents of the unsaturated fatty acids
increased while that of saturated fatty acids decreased, and some new compositions were synthesized in four algae. The
elemental contents of Mg, Na and Al decreased while that of Fe,Ca,Zn and Mn increased. In all, the content of inorganic
compositions decreased, but that of organic compositions increased. The results that main bio — chemical compositions in
four algae changed markedly with UV — B enhancement showed that the Antarctic ice microalga responded to the enhance-
ment of UV — B irradiation actively, and adapted themselves to the strong irradiation environment. Further study needs for

be dene on the adaptation of Antarctic ice microalga to the strong UV — B irradiation environment in Antarctic area.
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