H39% 5 12M Nt oE ¥ IR Vol. 39, No. 12
2019 4£ 12 A Acta Optica Sinica December, 2019

A Iy A0 B 35 2806 5 0 TR S B g oz R

a2 BEA S RER T AR, TN, RS, BENES, HRE

U [ R 27 B G BO R B LA 5 T B 2E B IR R O SRR F N LR R LB AR 2300315
trp E B AR K, BB AR 2300265
BB B IR TR SR E, CR AR 230031

WE URABNRERZIAXNR, UEIOUEEESEC RN IR TEA B 2 EHEEMATH 72 h
5 70 min W, RIS B R R . S5 R BOR R A TS E Fv/Fm . rPoa (EkTVP I #9910 1 %%
N 5 AE R 2R B PR AE TR L O A T S B0 B e N T A RPN A BIRRE L5 min VR AR B M T Y
W i B 8] 3 Fv/ Fm P EkJ VP D68 B 83 MR EL A B4 54 70 2t e Ry 5% 3R AN [R) 56 6 15 1 2 B30 28 3 1) 2 4 i 1 A R
[[],0.2~1.2 g/L WK X Fv/Fm.rP.Ek.JVP IR0 5508 —3% ~19%,9%~67%,15%~74%,17%~37%.,
EKHEE EYOLY Kl EOAR/NERE; LEENSEG AanEl

HESKS X832 TEERIRES A doi: 10.3788/A08201939.1217002

Response of Photosynthetic Activity Parameters of Algae
Under Phenol Stress

Chen Min"**"*, Yin Gaofang"*®", Zhao Nanjing'*", Gan Tingting'”’,
Wang Xiang"?*, Hua Hui'*?, Feng Chun"*?, Liu Jianguo'"’®

! Key Laboratory of Environmental Optics and Technology, Anhui Institute of Optics and Fine Mechanics ,
Chinese Academy of Science, Hefei, Anhui 230031, China;
2 University of Science and Technology of China, Hefei, Anhui 230026, China;
* Key Laboratory of Optical Monitoring Technology for Environment, Hefei, Anhui 230031, China

Abstract Chlorella pyrenoidosa is used as the subject and the photosynthetic activity parameters of this type of
algaes are used as a toxicity evaluation index. The responses of different photosynthetic activity parameters to the
acute toxicity of phenol are studied over 72 h and 70 min. The results show that phenol has significant inhibitory
effects on the photosynthetic activity parameters Fv/Fm, rP, a, Ek, and JVP II. Further, under the acute toxicity
of phenol, the toxic responses of the aforementioned photosynthetic activity parameters are stable over a short time,
where 5 min can be used as a response time for the toxicity analysis of phenol. Finally, the photosynthetic
parameters Fv/Fm, rP, Ek, and JVP II show a good dose-response relationship to phenol toxicity and each
parameter responds differently to the toxicity of phenol. Across a concentration range of 0.2-1.2 g/L, the inhibition
rates of Fv/Fm, rP, Ek, and JVP Il are —3%-19%, 9%-67%, 15%-74%, and 17%-37%, respectively.
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Table 1 Experimental conditions

Type Phenol mass concentration /(g + L)

Stress time

Screening of parameter
Long-term stress experiment

Short-term stress experiment

0,0.1,0.2,0.4,0.8

0,0.2,0.4,0.6,0.8,1.0,1.2

0,0.1,0.2,0.4,0.8 24 h

1,13,24,48,72 h

5,10,20,30,40,50,60,70 min
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Table 2 Parameters acquired by fast light curves (RLCs
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Parameter Designation

Physiological significance

Fv/Fm  Maximum photochemical quantum efficiency of PS II

rP Relative photosynthetic electron transfer rate

Maximum light utilization coefficient. initial slope of rapid

Characterization of photosynthetic system PS 1I
activity

Photosynthetic rate, which corresponds to the
release of O, and the fixed rate of CO,

Capturing ability of photosynthetic system to light

@
light curve RLCs energy
The minimum illumination required for saturated
Ek Saturation light intensity photosynthesis to characterize the photosynthetic
system's tolerance to strong light
It is closely related to the generation of O, and is an
JVPII  PSII flux per unit volume important parameter for characterizing primary
productivity
opsil Effectiveabsorption cross sections Absorption cross section of PSII photochemistry
# 3 REWERAB G 24 h FA&EEEES AL
Table 3 Changes of photosyntheticactivity parameters under phenol stress for 24 h (g« LY
Phenolmass concentration
Parameter
0(control) 0.1 0.2 0.4 0.8
Fv/Fm 0.535+0.0105 0.538+0.0086 0.5240.0057" 0.49640.0033 " 0.33540.0029
rP 91.93+0.769 88.15+4.669 76.34+3.300" 63.95+3.505"" 29.56+2.320"
a 0.50840.0105 0.48340.0177 0.42840.0262" 0.38240.0189 0.255+0.0049 "
Ek 209.1+£1.04 206.2+8.28 190.04+3.35" 149.54+4.41™ 103.54+3.66
JVPIl 2.49540.2562 1.963+0.1114" 1.52140.1330™ 1.207240.1650™ 0.7554+0.0196
apsi 4,496 +0.0459 4,456+0.0529 4.643+0.1254 4.606+0.0594 4,556+0.0222
Note:” * “ and ” ¥* “ represent parameters at significant significance levels of 0.05 and 0.01.
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Fig. 1 Response of photosynthetic activity parameters Fv/Fm to different phenol concentrations unde long-term stress.

(a) Dose-effect of Fv/Fm on phenol at different time; (b) time-effect trend of Fv/Fm on phenol
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Fig. 2 Responses of photosynthetic activity parameters to different phenol concentrations under long-term stress.
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Fig. 3 Responses of different photosynthetic activity parameters to different phenol concentrations under short-term stress.
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