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Physiological adaptation and ultrastructure change of
Haematococcus pluvialis exposed to ultraviolet radiation

JIANG Xia-min', ZHAI Xing-wen', WANG Li*>, LU Kai-xing'
(1. Faculty  Lje Science and Biotechnology, Ningbo University, Ningbo 315211, China;
2. Medical College, Zheiang Univesity, Hangzhou 310031, China)

Abstract Some changes of growth rate, pigment content, SOD activity, POD activity, CAT activity and
ultrastructure of Haematococcus pluvidlis exposed to different dosage ultraviolet radiation have been studied, the
results showed that only little ultraviolet radiation is lethal for H. pluvidis, and more microalga be died with
longer illumination time till all microalga died after 8 minutes exposure, while the survivors exposed shorter than 4
minutes have higher growth rate than the control group. There is more chlorophyll and carotenoid content in the
cell with longer radiation time, and remarkable increase of astaxanthin content after being radiated between 4— 5
minutes has also been discovered. Contrary to the decrease of CAT activity, SOD activity has much increased to
resist the uliraviolet radiation till both losing activity after 5 minutes exposure when some of their organelles were

damaged inreversibly by ultraviolet radiation, such as chloroplast, plastosome and Golgi body, and POD activity
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has also much increased after 3— 5 minutes exposure.
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Tab.1 Lethal rate of H. pluvialis exposed to ultraviolet with different time
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Tab.2 Effect of ultraviolet radiation illumination on pigment content of H. pluvidis
(%) (%)
(min) decrease of pigment content in culure increase of pigment content in cell
illumination time
a b a b
chla chlb chl carotenoid chla chlb chl carotenoid
0 0 0 0 0 0 0 0 0
1 0. 779 6. 97 2.631 8235 24. 435 16.637 22,112 15. 08
2 10. 278 6.252 9.079 30. 261 56. 836 63.873 58.932 21. 905
3 37. 110 826. 640 33.9% 37.431 2. 131 124. 144 101. 668 91. 155
4 41. 043 30.582 37.927 41. 407 128.576 169. 131 140. 657 127. 162
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Explanation of Plate
1. , X 34K; 2. R , x2.9K; 3.
, X 2.9K; 4. , x27K; 5. , x 17K; 6~ 7. , X 44K; 8.
, X 44K; 9. , X 44K; 10. s , x27K; 11.
x 2.1K; 12. , x TBK; 13. , X 73K; 14. , X 4K; 15.
, X 1BK
CW: ; Pm: s N: ; Nu: ; chl: s M: ; G: ; S: ;P ; ER: ;v

1. Cell wall and 2 layer cytolemma in control alga cell, X 34K; 2. The contiol alga cell with cell nucleus and nuclear envelope, x 2. 9K; 3. Two
pyremoids in control alga cell, x 2. 9K; 4. Linked thylakoids in cnirol alga cell, X 27K; 5. Pyrenoid and is airtight sarch sheath, x 17K; 6-7. Smooth
endoplasmic reticulum( SER) in control alga cell, x 44K; 8. Plastosome around cytolemma, x 44K; 9. Golgi body by the nucleolus in control alga cell, %
44K; 10. The lacerated Cell wall and 2-layer cytolanma in the cell be exposed with plastosome falling off, x 27K; 11. Starch grain and pyrenoid in the
cell be exposedX 2. 1K, 12 Chloroplag in the cell be exposed, x 73K; 13. Plastosome in the cell be exposed, X 73K; 14. SER in the cell be exposed, x
44K; 15.Golgi body in the cell be exposed, x 73K

CW:cell wall; Pm: cytolenma; N: cell nuclews; Nu: mucleolus; chl: chloroplast; m: plasosome; G: Golgi body; S: starch grain; P: pyrenoid; ER:

endoplasmic reticulum; V: vacuolus
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