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1 JIp- (0J4P)

Table 1 Formulae and glossary of terms used in the JIP-test in the analysis of the O-J-P fluorescence transient

2.1

F,IF, PSII
Plabs
ABS/RC PSII
Dlo/RC PSII
ETo/RC PSII
vy ]
M, 0J4-P
S, 0J4-p . F=F, vy
ETo/TRo Qa
Qa ( t=0 )
ETo/ABS ( =0 )
XJ002
( DMSO)
2.1.1 ( DMSO) XJ002
( DMSO)
1 0.5% ~4.0%
1 DMSO
Fig.1 Effect of various concentrations of DMSO on the fluorescence value of XJ002
1 0.0%
XJ002 Chen 7
15d
18
XJ002

XJ002



116 ) 39
2.1.2 XJ002
19 )
1.5~2.5 pg* mL™'
. 2.0 pg* mL™!
0.5~1.5 pg * mL™"
2.0 pg * mL™'
2.0 pg*mL™".
2.0%
XJ002
XJ002
2.0%.
2 NR
Fig.2 Effect of various concentrations of NR on the fluorescence value of XJ002
2.1.3 XJ002
1 ~10 min
10 min 5 min
5 min.
3

Fig.3 Effect of various dyeing time on the fluorescence value of XJ002
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2.2 XJ002
4
) 1Y =145.79X +1 652. 6( R* =0.998 1)
Y X (mg+L™") R
4 _
Fig.4 Standard curve of oil content and fluorescence value of XJ002
XJ002 (mg+L7"). XJ0o02
( %):M=A/Bx100% ; M XJ0o02 (%) A XJOO2
(mg+L™") B (mg+L7").
2.3 XJ002
5 XJ002
2
8
15d 1% 16.19% 3%
38.74% .
( 5%
).
5 XJ002

Fig.5 Effect of various concentrations of ethanol on the biomass of XJ002
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2.4 XJ002
2 XJ002
a-
3% a 82.00%
72.51%( P <0.01) . a
2
2
Table 2 Effect of various concentrations of ethanol on the photosynthetic pigments of XJ002
treatments / chlorophyll-a/ chlorophyll-b/ Chl a+b/ carotenoids/
Chl a/b Caro/Chl a+b
(g=L7") (pgemlL™") (pgemL™) (pg+mL™") (pgemL™)
0% 5.067 +0.002 1.385 +£0.030 6.452 +0.032 2.354 £0.029 3.661 +0.079 0.365 +0.003
1% 4.415 +£0.459 1.142 +0.091 5.557 £0.384 2.130 +£0. 125 3.866 +0.051 0.384 +0.004
3% 0.912 +0.211 0.366 +0.042 1.278 £0.253 0.647 £0.076 2.477 £0.293 0.511 £0.042
2.5 XJ002
2.5.1 XJ002

Fig. 6 Effect of various concentrations

2.5.2
W

6

XJ002
PSII

15 d

XJ002

of ethanol on the chlorophyll fluorescence induction curve of XJ002

PSIT

PSIT

PSII
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Fig.7 Effect of various concentrations of ethanol on the donor side inphotosystem 11

2.5.3 XJ002 I
(1) XJ002 | (F,IF,) F.IF,
I
F,IF, F,IF,
8 F,IF,
F,IF, . 3% F,IF, 34.06%
I
8 | (F,IF,)

Fig.8 F, /F, value under various concentrations of ethanol

(2) XJ002 I . ABS/RC
Dlo/RC ETo/RC
9 I
I ABS/RC  Dlo/RC
ETo/RC : 3%  ABS/RC  DIo/RC 1.56

3.03 ETo/RC 22.37%.
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9 It

Fig.9 Effects of various concentrations of ethanol on the energy distribution of reaction centers inphotosystem II

2.5.4 XJ002 ||
10( A) ETo/ABS  ETo/TRo 3%
ETo/ABS ETo/TRo 50.50%  24.70% (P <0.01).
10( B) Mo V, (P<
0.01) . 3% MoV, 1.21 1.17 (P<0.01).
Qs
10 i

Fig.10 Effects of various concentrations of ethanol on the electron transport activity of the acceptor side in photosystem II

2.6 XJ002
11
. 1%  XJ002
14. 06% 3%  XJ002
5.19%. A A

ATP A

10 12
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11 XJ002

Fig.11 Effects of various concentrations of ethanol on the total lipid content of XJ002

XJ002
. XJ002
2% 2.0 pg * mL™' 5 min.
XJ002 \ as b

XJ002
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Effects of ethanol on chlorophyll fluorescence
and total lipid content of Scendesmus obliquus XJ002

CHENG Jie'* JI Xiang® DING Yong-cheng’

(1. College of Ocean and Earth Sciences State Key Laboratory of Marine Environmental Science Xiamen University Xiamen 361102 China;
2. Inner Mongolia Key Laboratory of Biomass4nergy Conversion Baotou 014010 China;

3. Coastal and Ocean Management Institute Xiamen University Xiamen 361000 China)

Abstract: In order to study the effects of exogenous ethanol on photosynthetic efficiency and total lipid content
in Scenedesmus obliquus XJ002. We established a simple method to determine the intracellular lipid content of
Scenedesmus obliguus XJ002 and explored the method of using Nile red fluorescent dyes for rapid determination
of intracellular lipid content and added ethanol to study biomass photosynthetic pigments chlorophyll
fluorescence characteristics and lipid content of XJ002. The results showed that it was feasible to determine the
intracellular lipid content of XJ002 strain by straining of Nile red fluorescent dye. The optimum conditions for
Nile red staining of the XJ002 strain were as follows: volume percentage of DMSO was 2% the concentration of
Nile red was 2.0 wg * mL™' and the staining time of Nile red was 5 min. At the same time the addition of
high concentrations of ethanol resulted in a significant decrease in biomass chlorophyll a chlorophyll b and
carotenoid content. The high concentration treatments could influence the energy distribution of reaction centers
in photosystem [l and inhibit electron transfer activity of receptor side of reaction center in photosystem I .
The addition of ethanol resulted in a significant increase in the total lipid content of XJ002. When the
concentration of ethanol was 3% the total lipid content was 5. 19% higher than control group. Thus ethanol
has the potential to be used as an effective reagent to induce lipid accumulation in XJ002 strain.

Key words: Scendesmus obliquus; ethanol; nile red; chlorophyll fluorescence; total lipid



