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Relationship between B-carotene accumulation and cold stress
resistance in unicellular green alga Dunaliella using Chl-a
fluorescence kinetic

Paizi M.l, Einali A.R.? and Shariati M."
! Biology Dept., Faculty of Science, University of Isfahan, Isfahan, L.R. of Iran
? Biology Dept., Faculty of Science, University of Sistan and Baluchestan, Zahedan, LR. of Iran
Abstract

Beta-carotene is stored in the chloroplast of higher plants and green algae under
unfavorable growth conditions such as high light intensity, high concentration of NaCl,
low and high temperature and nitrate deficiency to protect the photosynthetic apparatus
specially PSII. Unicellular green alga Dunaliella, specially Dunaliella bardawil and
Dunaliella salina, has capability to accumulate massive beta-carotene in its chloroplasts
under unsuitable conditions. In this study to investigate on beta-carotene role in
resistance to cold stress, Dunaliella bardawil and Dunaliella salina were cultured on
mediums containing 1M, 2M and 3M of NaCl at 25°C in six replicate. After two weeks,
when beta-carotene content was increased and measured, samples were transferred to
0°C and after 8h they were returned to 25°C. Then parameters of Chl-a fluorescence
was measured and its parameters were evaluated. According to the result, amount of
beta-carotene in D. bardawil especially in 3M NaCl was higher than D. salina. In
addition, analysis of fluorescence parameters such as Fv/Fo (activity of the water-
splitting complex), @p, (electron transport to pheophytin and Qa), Y, (electron transport
from Qa to Qg), Pk, (electron transport in electron transport chain), Qr, (reduction rate
of end acceptor of electron transport chain) and @p, (rate of energy dissipation)
indicated less changes in D. bardawil than D. salina in 3M NaCl when return to 25°C.
According to the result, it seems that in the medium containing high concentration of
NaCl, D. bardawil has better recovery when transferred from 0°C to 25°C. In such
condition, D. bardawil is able to accumulate more beta-carotene than D. salina and in
turn is able to protect PSII reaction centers.

Key words: Beta-carotene, Cold stress, Dunaliella, kinetic of fluorescence chlorophyll
a, Photosystem II
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