PEALAL 4 24 3R . 2018.38(5) :0932—0938
Acta Bot. Boreal. -Occident. Sin.

XEHS:1000-4025(2018)05-0932-07 doi: 10. 7606/j. issn. 1000-4025. 2018. 05. 0932

S-2E ZCEH A A EIRE T FEME
HERRXAEFTSHAFHRI

MARHE AR HAEE HEE, T LR

CIR] PG 27 Bt T R 49 TGHE TR B AR BT ZE e 1 280 30T 1 R A € % DR T 2 A SR 3 = 1O 3K Al 734000)

W ECNHERINE 5-E I S WE R CALA) X ASTR) R BE T RHAEMEBE (Scenedesmus obliquus) H 4 4 Z 58615 S
B S RmE 1 RN ALACALA 41) (50 3 d 3 il ALACC-ALA 41 Fixd B (CK 4103 A~ 4b #4351 & F 5
‘C.15 CH125 CHAMTF RS I TR RN E REM BT SRS 8. FREW . (DFES CHI L5 CHE LA
A B Y B R A K R () I ALAS C-ALASCK, Hif ALA Y pro 28 95 B B CK 4 B9 122, 7%
F1126.8%, (D7E 5 CALMEMS, — KA ALA J5RVEMSE PST i K64 2% 203 (F, /F) B LU IO A8 S JERE 1Y
PEBEHE B (P Lass) T MR BE &35 T CK 41 (P<C0. 05) , J4 & A 1K (OEC) f MR Z (Fom) . Qu B JFRE 1 (Fiop) .
Qs (Fr IR PQ ) R IR 8 F1 (Fy ) A i Ji PQ 4 i JR B RE 1 (F- ) ¥ 3 FH 5 (P<C0. 05) , (3) JIP-test
SRR s ALA Kb AH 5 4 25 A 38 B0 007 07 o0 TR S 1 o' i A A1, HRGRE B v /b, T 2 1 BB Ll O e A R B A
WIS HHER N, TR ALA R — @ R AR E AR 9 A K, BAE 5 CARIR IR EE B
B 5 AU ALA B 75 R0 A i 36 & BOR . Qa Qo BGEJE I BE 7 L K PQ FE B2 38 J5 14 i ) 3R A8 B 5 R 5 s 7
— 2 R Y P L PR UR B AR, ALA XFRHEME B PSR B E iR i 2%,

KBRS E I BT IR s B A TR e R B

hE 4 2£S.Q945.79; TS201.3 MERAR SR A

Effect of S-Aminolevulinic Acid on Fast Chlorophyll Fluorescence
Induction Kinetics of Scenedesmus obliquus under Different
Temperature Conditions

YANG Songqi, HAN Zixia, LAI Jinxia, YANG Shenghui, LUO Guanghong”
(Hexi University, Gansu Engineering Technology Research Center for Microalgae, Key Laboratory of Hexi Corridor Resources

Utilization of Gansu, Zhangye, Gansu 734000, China)

Abstract: In order to study the effects of exogenous 5-aminoacetyl propionic acid (ALLA) on the growth and
chlorophyll fluorescence induction kinetics of Scenedesmus obliquus, we spiked ALA to cultured S.
obliquus, using two methods one-time spike (ALA) or every-three-day spike (C-ALA) and tested its
growth response at 5, 15, and 25 C, respectively. The chlorophyll fluorescence parameters were meas-
ured in the logarithmic phase. The results illustrated: (1) A consistent pattern at 5 and 15 C for ALA
treatment, which had the greatest maximum growth rate (p,..) and we tested a 122. 7% and 126. 8% in-
crease of p... related to the control. (2) The pu. of C-ALA was higher than that of control, suggesting
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that adding ALA can promote the growth of S. obliquus. particularly at 5 ‘C where a more evident signifi-
cance observed. Furthermore, the decline of the maximum quantum yield of primary photochemistry (F,/
F.) and the performance index on absorption basis (PI,ss) were significantly lower with ALA treatment
than that of control. Besides, the parameter of F,., F\;, F;i, and F;, were significantly higher than that
of CK. (3) By analyzing the JIP-test parameter, we observed a reduced light energy absorbed by the active
reaction center of S. obliquus with ALA treatment in addition to a declined heat dissipation, indicating that
more energy can pass through the electron transport chain and participate in photochemical reactions. Visi-
ble, these evidences support the view that exogenous ALA can promote the growth of S. obliquus to some
extent, and the promoting effect is more obvious in 5 C low temperature; ALA treatment can boost the
photosynthetic efficiency, improving the Q,, Qg, and PQ significantly (P<C0. 05); the ALA significantly
protect PS]] with the environmental temperature decreasing within a certain temperature range
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Fig.1 The growth and maximum growth rate of Scenedesmus obliquus treated with ALA at different

temperature conditions
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Table 1 Changes in the JIP-test parameters of of S. obliquus treated with ALA at different temperature conditions

JIP-test %

3 Qb
Temperature/ C Treatment ABS/RC DI,/RC TRy /RC ET,/RC

CK-5 8.283+1.065a 5.985+1.020a 2.018+0. 049a 0.421-0. 062b

5 ALA-5 6.527+0.592h 4. 4090, 681b 2.298+0.093b 0.520+0. 040a
C-ALA-5 6.90740. 730 4.65640. 740b 2.25140.010b 0.51840.016a

CK-15 2.29740. 0282 0.584+0.016a 1.71240.012a 0.788=0. 003a

15 ALA-15 2.326+0.021a 0.586+0.011a 1.73940.010a 0.8060. 001a
C-ALA-15 2.34440.020a 0.583+0. 006a 1.761+0.013a 0.817+0.001a

CK-25 2. 28740, 0222 0.59140.016a 1. 68640. 006a 0.719+0.017a

25 ALA-25 2.297+0. 009a 0.5870.010a 1. 71040. 000a 0.740=+0. 031a
C-ALA-25 2.268+0.016a 0.576+0. 004a 1.70140.012a 0.721+0.010a
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