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Effect of pH and Fluoride on Extracelluar Carbonic Anhydrase Activity and Photosynthetic Efficiency of

Chlamydomonas Reinhardtii and Chlorella Pyrenoidosa

WU Yun—dong', WU Yan—you"?, LI Qian®, ZHAO Kuan'

(1.Key Laboratory of Modern Agricultural Equipment and Technology, Ministry of Education & Jiangsu Province, Institute of Agricultural En—
gineering, Jiangsu University, Zhenjiang 212013, China; 2.State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry,
Chinese Academy of Sciences, Guiyang 550002, China; 3.School of Environment, Jiangsu University, Zhenjiang 212013, China)

Abstract: Chlamydomonas reinhardtii and Chlorella pyrenoidosa were cultured in SE media at three pH levels(5.0, 7.0, 9.0) with added fluo—
ride(NaF) of six concentrations(0.1, 1, 10, 50, 100 and 200 mmol - L"), and extracelluar carbonic anhydrase activity, photosynthetic efficiency
and chlorophyll-a content of the two microalgaes were determined. The results indicated that physiologic activity and growth factors of the two
microalgaes were mainly affected by pH rather than fluoride under the combinion of pH and less than 1 mmol - L™ fluoride. Extracelluar car—
bonic anhydrase activity of the two microalgaes was significantly lower under acidic media than under neutral and alkaline media. ®psy and
chlorophyll-a synthesis of the two microalgaes decrease with pH descending. Physiologic activity and growth factors were significantly affected
by the combination of pH and more than 1mmol L™ fluoride concentration. Extracelluar carbonic anhydrase activity first increased and then
decreased until disappear with fluoride concentration increasing. The @y and chlorophyll-a synthesis decreased with pH descending. Extra—
celluar carbonic anhydrase activity, @py and chlorophyll-a synthesis can indicate whether microalgaes suffer from adversity. Physiologic ac—
tivity and growth factors of Chlamydomonas reinhardiii and Chlorella pyrenoidosa are better under alkaline environment than under neutral and
acidic environment. The results also indicated it's theoretically feasible to remove excessive fluoride in rich—fluoride water using microalgaes.

Keywords: pH; fluoride; Chlamydomonas reinhardtii; Chlorella pyrenoidosa; extracellular carbonic anhydrase; photosynthetic efficiency

e H 5 :2011-04-04

EEWA : FK A APl EE$(40973060)

EE By : RIBAR(1984—), 5 VLHHBMA BB, BF5E 07 [0 A R A 3 A 255 . E-mail : wu41831@163.com
*EHEE . RUTA  E-mail : yanyouwu@ujs.edu.cn



2530 555 103

% A F OB OB ¥ % W 1973

FRAGRERLAFOMETEZ—, Bk=xt
NIEBFREAF, RS 2 MESRBE PR, ERE
FBEF ME B R, REAET ZRENRRTT
£, [FIESE T AR A = F e A i IR SR 75 e,
HTRE T (F)REHES, TR, 78 A Rk F
FUR BRI, (B R A s S RHE, T H
BAJGRXEHEE, KB PR A S5 A&
PR E BRI R, BT A RERR K
B, REA B IEERAE R R FR BRI
RUGEWR , EAUARC R4 B SNRZ, RBANS
WKV FRE B B KT S E R R, H kR
FoK R BAREBAR Y F2 T2, B,
TkI5KERIR FE SR Ca PIIED: , BARKILREFRL T
B R R F, {HSR KA MELLE B E R
Heobndte , RIAS 7= A ) R B 5 R B S RBC K
TSYL, T CaF, SARE R 40 mg- L7, R Ca® il
TELZBR B AR R Fr AR BN RBRR AR B RY F-,
R e K BB, TS YL E] . ) AR e B
BYOKEPESEE THARAMK. SR . TEH
ALK S B ARGF O A5, A R ORI M Fr
5% B AT AR DR E

FEWARBAE O /NRERE LM, BF
HeA BT AR AR AR A SR, B
LR AR RMAIER WA PREE, Fir
JKARH pH HEARRGE , BB PSTIEN FXH A
K&re g, [t pH do 2R d: K SR E 2
FEEZ—C pH W EEAEEAA BEZm,
AR A KR T s2 21 pH A Pt S EIVEF o TcBE
%) B S Mk BR T S 1 4 AL CO, BRI 37K A BN, 412
HEK PR A ) TCATLAR 1 S 200 PR 3 30, R B 4
FH 1 52 TC MBS DR R AS Ui b 42 38 D), O A Bk R ST
B iE S NPLSEA K, R T HES AT
MR RKINESE T I E R Dpsr BN B RE
AR E I ALFRERIBE 1Y, R A1E I A PR 2
$H,

H A, % pH W E 4R X e st w55
2 [E W AMIFFE A BOSER A 2500 T pH R FX 4
P A AR F A 38 B 0 R IARGE o AR SCRLSE R
KIEME QB NERE LI A, BF5E pH A1 FXF
T TR L 41k TR T R 9 1 A PS I S BR B AR
R EAE, DI HR B 7 X s s Ao
FEARCRMFEWN, BRI T T RS
WA

1 #RExR*E

L1 EFEERE

3R 3 B AKX B ( Chlamydomonas reinhardtii ) F17E
F112%/NBRE ( Chlorella pyrenoidosa ) i FP E R4 Be I
IKA A AR ST iR SR BE SR AL . {81 SE HE e
BRI L1 25 °C5 TE0ER 2 500 I SEE A
F 14 h:10 h 24T, F =AM R, B RATEMK
2~3 K,
1.2 EFFMHMATE

AT RPEAE A A B . Ok 48 (3 000 remin™,
5 min), EF TG pH KB RIEFRIEES , HEFfPE
WEMEZIR 0.5, #7H2EH HCl 5 NaOH %5 ¥ 4 75
BegEH pHE R 5.0.7.0.9.0, %50 NaF {55355 F-
B E 4508 0.1.1.10.50,100.200 mmol - L™, %37
A% 10 d, HHAE IR E 3 - PATHE
1.3 BasPExBRET BRI 4 A0 E

{3 FREE TS RRAR T i F BRI A T A © BEFREE R
J& , B AR A AE (5 000 romin™, 5 min), I E %
Zrhil (pH=8.3,20 mmol - L) Mit)5 40 LB . —
W, A B L 22 2 i T 4 P, 240 B B R M iR
A 3 mL; F 0 CHRHHIA 2 mL 0 CHIFN CO, FEIEK,
ICRRNARFR AR 1> pH Fra& i | ¢, [ERds
Xf BRAK R A2 AL 1 A pH e B 6] o0 0K R T 83 005
(ED)BTHEARA :EU=(1-10) /1o, [RINFHZEEEED:
W RE AR FR PR R a BYE BM, BRI BGE
LUK a 31)8 EU-pg™, BN EERIE 3 K.
1.4 PSII EBREEHE OrnfITE

TEFEFRIIEE O d MRE Dpso FHAFIE HITATRIE b
3 20 min, {§ F{E#E R, IMAGING—PAM | 25¢ 5t
A e
1.5 HEE a EHEMNITE

TEFEFFNIE IR G5 R AT 43 ) 0 8 4 R a 5 &M
WILRTE Co FIMHERE a ST REAHE C, BHENACu=
(CICy-1)%,

2 GHRESH

2.1 pH X 3EEREME B/ KRN RERET BT
B D YRS 08

PAARES N FEJEEE T pH RIXIRALBTSE pH XI3€
PRI /N ER R ISR TR IS Ak S s 19
i o

FE 1 AT L, SRBACHR AN A%/ NEREE B BR AR IST



1974 FRIBARE  pH 5 FON IR BN A%/ RBE LS Mk BRI AR 1 SOt & R B

20114E 10 A

IS
u-

[ Ok
| BEAhERE

N W W B
wn O wn O
T T

BRARETRE TG HE/EU - png!
)
w o

—_
(=]
T

S W
T

pH=5 pH=7 pH=9
B 1 pH 3B RENE B /K SN RERET B E MRS
Figure 1 Effect of pH on extracelluar carbonic anhydrase activity

of Chlamydomonas reinhardtit and Chlorella pyrenoidosa
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Figure 2 Effect of pH on @y of Chlamydomonas reinhardiii and
Chlorella pyrenoidosa
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Figure 3 Effect of pH and fluoride on extracelluar carbonic
anhydrase activity of Chlamydomonas reinhardiii and
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