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Fig. 1 The absorption spectra of chloroplast and thylakoids from unicellular green algae
1. 2. ;3. 4. ;5. :6. 7. ;8. ;9. ;10.

1. Haematococcus sp.;2. Monodus subterraneous;3. Chlamydomonas nivalis;4. Chlorella ellipsoidea;5. Tetraselmis sp.;6. Platymonas

subcordiformis;7. Chloroccum tatrense;8. Scenedesmus obliquus;9. Closterium venus
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Tab. 1 Chl a/b ratios of ten unicellular green algae

77K
Chlab Chl a/b a 436 nm
Chlamydomonas nivalis 1.06 1.04 2
Chlorella ellipsoidea 1.07 1.07 10 77K
Chloroccum tatrense 1.05 1.04 )
Dunaliella salina 1.09 1.12
Tetraselmis sp. 1.04 1.06 684
Monodus subterraneous 1.04 1.04 nm 714 nm
Closterium venus 1.07 1.07
Scenedesmus obliquus 1.05 1.06 714 nm 684 nm
Platymonas subcordiformis ~ 1.02 1.06 685 695
Haematococcus sp. 1.09 1.15 730nm 3 685nm  695nm
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Fig. 2 Fluorescence emission spectra of unicellular green algae, chloroplasts and thylakoids at 77K
1. ;2. ;3. 4. ;5. ;6. 7. ;8. ;9. ;10. 11,
1. Chlamydomonas nivalis; 2. Chlorella ellipsoidea;3.Scenedesmus obliquus;4.Haematococcus sp.;5. Chloroccum tatrense;6. Monodus subterraneous;

7. Platymonas subcordiformis;8. Tetraselmis sp.; 9. Dunaliella salina;10. Closterium venus;11. Spinacia oleracea
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Fig. 3 The 77K excitation spectra of unicellular green algae
1 2. ;3. 4 ;5. ;6. 7. ;8. ;9.
1. Chlorella ellipsoidea ; 2. Scenedesmus obliguus; 3. Monodus subterraneous; 4. Chlamydomonas nivalis; 5.Haematococcus sp.;6. Chloroccum tatrense;

7. Dunaliella salina;8. Closterium venus;9. Platymonas subcordiformis

730 nm
PS 730 nm

Marine Sciences/Vol.31,No.7/2007 71



waiex - s
H@ARTICLE

complex related to photosystem | in Chlamydomonas
b reinhardtii [J]. Biochim Biophys Acta, 1982, 680: 352-360.
[6] Goedheer J C. Comparison of the long wave chlorophyll
fluorescence in various green and blue-green alga and

diatoms[J]. Photosynthesis Res, 1981, 2: 49-60.
7 , . 77K 1.

, 2003, 16(2): 119-123.

Strbac D,Rodrigues M A,Santos C P, et al. Chloroplast

[1] Kuang Tingyun,Argyroucli-Akoyunoglou J H,Nakatami H
Y,et al. The origin of the long wavelength fluorescence 18]

emission band (77K) from photosystem  [J]. Arch isolation from Laminaria digitata (Phaeophyceac): A

Biochem Biophys, 1984, 235: 618-627. reproducible methodology yielding photosynthetically active
[2]  Anderson J M. Chlorophyll protein complexes of a Codium chloroplasts[J]. Planta, 1994, 195: 138-141.

species including a light-harvesting siphonaxanthin-chloro- [9] Chu Z X,Anderson J M. Modulation of the light-harvesting

phyll a/b protein complex,an evolutionary relic of some assemblies in chloroplast of a shade plant, Alocasia

Chlorophyta[J]. Biochim Biophys Acta, 1983, 724: 370-380. macrorrniza[J]. Photobiochem Photobiophys, 1984, 8(1):
[3] : : [Al 1-10.

. ( 3 )Cl : ) [10] Jeffrey S W,Humphrey G F. New spectrophotometric

1984. 202-207. equations for determining chlorophylls ab,cl and c2 in

[41 , , o 23kDa  24kDa higher plants,algae and natural phytoplankton[J]. Biochem
[ B , Physiol Pflanz, 1975, 167: 191-194.

1992, 7:696-702. [11] , )

[5] Wollman F A,Bennnoun P. A new chlorophyll-protein 1. , 2000 ,42(10): 1 019-1 025.

Studies on characteristics of fluorescence emission spectra of
unicellular green algae at 77 K
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Abstract Fiuorescence emission spectra of ten species of unicellular green algae, including five species of

flesh algae Chlamydomonas nivalis UTEX 2765, Chlorella ellipsoidea CH, Chloroccum tatrense UTEX 2227,
Scenedesmus obliquus, Haematococcus sp.CSIRO:CS-321, five species of marine algae Dunaliella salina, Tetraselmis
sp., Monodus subterraneous, Closterium venus, Platymonas subcordiformi were determined and compared to the
higher plant Spinacia oleracea and large marine green algae at 77 K. The results showed that green algae were
significantly different from higher plant, they had no fluorescence emission at 730 nm which is taken as the
characteristic of PS . The spectra were divided into two types according to the wavelength of major fluorescence
emission. It was at 684 nm in C. nivalis UTEX 2765, C. tatrense UTEX 2227, D. salina, Tetraselmis sp., M.
subterraneous, C. venus, P. subcordiformi and at 711 715 nm in C. ellipsoidea CH, S. obliquus, Haematococcus
sp.CSIRO:CS-321. The characterizations of fluorescence at 77 K may foresee the differences of PS structure and
energy transfer between green algae and higher plant.
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