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Response of alkaline phosphate to arsenic( 'V ) at different pH

ZHAO Yiming, WANG Ziquan, TTAN Haixia, HE Wenxiang,.I Daoheng

(College of Resource and Environment , Northwest A& F University , Key Laboratory of Plant Nutrition and the

Agri-Environment in Northwest China ,Ministry of Agriculture ,Yangling ,Shaanxi 712100 ,China)

Abstract: [Objective) Effects of As( V) on activity of alkaline phosphatase at different pH were ana-
lyzed to provide basis for monitoring arsenic pollution. [Method]) In this study,the relationship between ar-
senic pollution and activities of alkaline phosphatase at different states (F-ALP,M-ALP and S-ALP) at dif-
ferent pH was investigated using indoor simulation method. [ Result) At the same concentration of
As(V),the activity of ALP gradually increased with the increase of pH during 7. 0—10. 0. As(V ) signifi-
cantly inhibited the activity of ALP with the largest on F-ALP and the smallest on S-ALP. The toxicity of
arsenic on ALP increased with the increase of pH. The model E=A/(1+BXC) (A and B are coefficients)
fitted well in the relationship between enzymatic activities (E) and arsenic concentration (C). ALP activity
could be a good bioindicator for arsenic pollution within the studied range of pH. The sensitivity of M-ALP
and S-ALP to arsenic was lower than F-ALP. The threshold concentration of As pollution at pH 10. 0 for
F-ALP,.M-ALP,S-ALP were 2. 60,13. 48 and 20. 40 mg/kg,respectively, which were lower than the third
standard of Environmental Quality Standard for soils(1995). [Conclusion) Alkaline phosphatase could be
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used an index to monitor arsenic pollution. Under arsenic pollution,enzyme carriers played a role of buffe-

ring and protection,and changed the biological toxicity of arsenic.

Key words: alkaline phosphatase; As(V ) ;pH;ecological dose
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Fig.1 Effects of pH on pE in the response of
ALP to As (V) pollution
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Table 1

Effect of As (V) on alkaline phosphatase activity at pH 10. 0

U7 5 285 P W R R 0 12/
(pg -+ ;Lgﬂ «h ™D
F-ALP activity

As (W FTEWE/(mg « L™

As(V) concentrations

IF8] 25 A Tl R R 0 1/
(pg+mg ' +h1)
M-ALP activity

- A W R I A/
(;;g . g’l +h™ b
S-ALP activity

0 32.084+0.33 a

10 29.84+0.19 b
25 28.50+0.39 b
50 26.82+0.37 ¢
100 22.7740.06 d
200 18.2540.78 e
300 15.5340.37 f
400 12.96+£0.79 g

14.8540.10 a 97.0943.40 a
14.584+0.23 ab 98.57+5.21 a
14.2840.19 be 96.0724.57 ab
13.8840.11 ¢ 94.984+1.11 ab
13.3340.13d 87.0046.94 be
12.4640.35 ¢ 83.40%+1.77 cd
12.1240.13 ef 80.27x1.65 cd
11.76+0. 15 f 77.77+1.92 d

T8 < [ 81 BB Jo AN TR /N5 7 B R 22 7 Wik 3 (P<<0. 05) .

Note:; Different lowercase letters mean significant differece at P<C0. 05.

M T AT RAF s B0 A SO0 i TR A 9 A
SRS TR T3 b ek R O . A
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B S E 2 S CK 25 A B3, 7a A [H Bk
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Fig. 2 Effect of pH on the relationship of As(V) and alkaline phosphatase activity
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W hRE SR, pH 7.0,8.0,9. 0 B i B 2 0k
R IR G L ] A mR 1k W R G . 3 P B R 1 Y
ED,, J& pH 10. 0 B 2. 40, 1. 44, 1. 14 f%; 2. 63,
1.45,1.83 4%;1.37,1. 16, 1. 26 f%. [& & 2 08 2% 8%
% T S 98 0k P ol T I 285 7 o 389 R U B A
P Bl 2 A L = 3 19 2 25 70 BTG R 5 o
FRUE) (1995 4E) = 20k 1 (40 mg/kg) . F W 7E — &
FRBE b B P ol A i 2 e K
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Table 2 Regression equations between alkaline phosphatase activities(E) and As concentrations(C)

WA T e

B/ (mg « kg™ 1)

Enzyme pH Regression equation R Ecological dose(EDy,)
7.0 E=7.14/(14+1.78X1072X () 0.989" % 6.24
e T 75 W s 1 8.0 E=9.18/(1+2.96 X107 2XC) 0.976* * 3.75
F-ALP 9.0 E=11.34/(14+3.76X10"2X () 0.996" 2. 96
10.0 E=31.39/(1+4.28X1072X () 0.997 2. 60
7.0 E=5.19/(1+3.13X107 3 X ) 0.880" " 35. 50
] S 25 T P i 8.0 E=5.91/(1+5.67X1077XC) 0.904* * 19. 60
M-ALP 9.0 E=13.05/(1+4.50X1073 X () 0.829"* 24. 69
10.0 E=14.52/(1+8.24X1073 X () 0.938" % 13.48
7.0 E=25.81/(14+3.97X1073X () 0.835% % 27.99
- 6 i T R 8.0 E=140.09/(1+4.70X1073 X () 0.939* 23. 64
S-ALP 9.0 E=176.75/(1+4.33X1073XC) 0.797"* 25. 66
10.0 E=97.24/(1+5.44X1073 X ) 0.943% % 20. 40

Heoxox TR AR B K (P<0.01), T,

Note: * % indicates the correlation reached the extremely significant level at P<C0. 01. The same below.
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RV pH pE (Hf 85 DA 20T B 4 6 IR I 45 A 1)

SO X AT T 7 22 00 B s A5 OR (3R 3) W] DL L A
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i B 5 5890 7% 1& pH Eh B R20
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Table 3 ANOVA analysis of alkaline phosphatase activity in tested samples

F {4 F value

SR = p— o i— - ——
ot e 8 25 B T L 7 A TR A R
F-ALP M-ALP S-ALP
pH+pE 9 841.76* % 15 199.98* * 4 721.58"*
ff B R B As concentration 706.56* * 139.07* * 54.78% %
(pH+pE) X it Jo 7 & Ji# , ‘o -
(pH-+pE) X As concentration 145.50 19. 64 6. 86

3 T

ABIETE Hf B P R Al 3 A B pHL A T

Ko BT A5 A ok 61l B2 i Y B iE pH
9.8,pH 24 10. 0 W} JL-F- 35 2 T H e il 2 14 - il =g
PER R THAR pH &M F. pH 9. 0 B [# & 5%
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