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Selection of Adsorption Material for Vibrio parahaemolyticus Phage and Its Adsorption and Elution Effects
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Abstract
adsorption immobilization effect and elution effect of 4 kinds of adsorbents French chalk + diatomite(3:1) ,active carbon,montmorillonite ,and fi-

[ Objective | To select suitable adsorbent for Vibrio parahaemolyticus phage and study its adsorption and elution effects. [ Method ] The

berglas) on V. parahaemolyticus phage were compared. [ Result ] Montmorillonite and fiberglas had better adsorbability to phage. The effects of
montmorillonite quantity ,adsorption time and pH of eluant on the phage immobilization were studied by single factor test and orthogonal test,and
the results showed that the adsorption effect was the best when the quantity of montmorillonite was 0.5 g, the adsorption time was 1 h,pH of eluant
was 6. [ Conclusion] After V. parahaemolyticus phage was prepared to immobilized preparation,it was used in aquaculture animal and water,to a-

chieve the purpose of biological control and improvement of aquatic environment.
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Table 1 The adsorption rate comparison of four kinds of sorbents %
K% BRI 751) I /A Concentration of phage // PFU/mlL
Sorbents 1.1x10" 4.6x10° 1.1x10° 4.7 %107 5.8 x10°
AR + ikt

99.980 9 £0.000 4 a

French chalk + diatomite
Wi #¢ Active carbon 99.998 5+£0.000 2 a
247 Montmorillonite 99.989 1 +0.000 1 a

BEEAF4E Fiberglas 46.363 6 +0.021 2 b

99.987 6 £0.000 1 a

99.998 0 +£0.000 2 a
99.937 0 £0.000 6 b
54.347 8 £0.023 8 ¢

99.9345+0.0002a 99.8574+0.0006b 99.9345+0.0005 a

99.998 8 £0.000 1 a
99.8000£0.020 0 b
21.8182+0.439 1 ¢

99.999 5 £0.000 3 a
99.8872+0.014 8 b
27.659 6 £0.019 4 ¢

99.999 9 +0.000 0 a
99.910 3 £0.000 7 a
20.689 7 £0.047 4 b

T RIS RNG F R 25 57 2% (P <0.05)

Note : Different small letters in the same column indicate significant difference( P <0.05)
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Table 2 The elution rate comparison of four kinds of sorbents %
2 541 IV /A Concentration of phage // PFU/mlL,
Sorbents 1.1x10" 4.6x10° 1.1x10° 4.7%107 5.8 x10°
A + ik

French chalk + diatomite 2.000 4 £0.0100 b

Wi Active carbon
22115 77 Montmorillonite 81.827 1 +£0.070 0 b
P ES LT 4E Montmorillonite 50.9804 +0.030 0 a

0.181 8 £0.001 2 ¢

0.8262+0.0300 ¢

0.197 8 £0.000 1 ¢
78.3102£0.2700 b  80.1603 +0.023 1 b
48.000 0 +£0.0312 a

2.9110£0.1300 be ~ 7.6705+0.0700 b 3.968 1 £0.080 0 ¢

0.0191+0.000 1 ¢ 0.0170+0.000 1 ¢
85.202 5 +0.0612 b

84.6154+0.162 1 a

0.0119+0.000 1 ¢
87.1471£0.093 0 b

91.666 7+0.1200 a 91.666 7 +0.013 2 a

VE WA NG TR R 5 W (P <0.05)

Note : Different small letters in the same column indicate significant difference( P <0.05)
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Table 3 The factors and the levels design of the orthogonal test

K2 Factor
K W2 pH 82 B ) S
Level pH of adsorption Adsorption Quantity of montm-
solution time //h orillonite // g
1 4.0 0.5 0.2
2 6.0 1.0 0.4
3 8.0 2.0 0.5

HIZE 4 R, MR AR 2% DR 3R 22 R /IN i R, 2% DR 2800 12 Ff
RCR MR B /IR S W BT pHL S5 58 A ik 00 A
IFE] o SRR pH o 6. 0 W BFIRFIRI D 1 h S A0 H i
0.5 g N, LRt i, WP RHCR frckf.

x4 EXHBHER
Table 4 The results of orthogonal test

e W BHE pH e B it TR] LA AL Uy R 0 LERTRY

BE H of adsorpti Adsorpti antity of Adsorpti Eluti Comprehensi

Test No. pH of a %or'ptlon s(')rptlon Qudntl.ly o. sorption ution omprehensive
solution time montmorillonite rate // % rate // % score (P +0Q)

1 1 1 1 69.57 78.13 147.69

2 1 2 2 92.83 20.37 113.20

3 1 3 3 98.30 19.46 117.76

4 2 1 2 88.26 49.26 137.52

5 2 2 3 93.26 74.59 167.85

6 2 3 1 63.04 48.28 111.32

7 3 1 3 95.00 19.68 114. 68

8 3 2 1 41.30 45.79 87.09

9 3 3 2 92.61 28.17 120.78

k, 42.07 44. 43 38.46

k, 46.30 40.90 41.28

ky 35.84 38.87 44. 48

R 10. 46 5.56 6.02
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1983 4R A0, 127 T IS 000 25 I K 3y 54. 2% ~
98.29% , PHICH Jy 83. 5% . A ILEHSE") JHIVE 7 4 — i
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IR AE X Wt TR A 1) W BRSO A A, Il e 2 s,
] 2 ORI g — R B A ), IR 45 SRR I, Tl
FAF TR) B 22 10 W TR R, 7 2 B 4 A A i K T 52 A Y
EONER: 3 AR R (B k- SIS ITTIN N NS IR R i T =
TEHRSE ATV A 5 S 8 A W B 741
3.2 EHBEAMWEMMER % Rs B FH R pH W s ]
T B0 3 A4 R 2R X 5 I A TR R I R A R A T T RO
S LI Bt 2 552 5t 0 P ek A R 445 o, SEL 9 I T A
TEHTHAA U SE A PR 5 0.5 g B, Ly i s 1 A ik ik
B AR 5 2452 i A e 2k e B I 0 e 1 A S 1
WS, R 52 A S e o 0.5 g0 78 HA SR
BG4 FFHINE ] A 0.5 b B At s v A Aok, i
Wi 25 W% A ERF T 40 384 000, 28 R VR0 T A AN Wi 0 5 224 i B st
T A7 2 b, 8 e P A ek B R AL, O A I TR RS 1]
FRAN I K, 28 R 908 BT A S AN Wi I, BRI, 224 8 it i) Ay
2 h i, W A R e, RIS R ST 114 C T B
BERAZNA L0, 5 ~ 1.0 h BE AR Ik 2V (1) 25 18 4
ZEARK . IR EE R R, 2 H A S — s W IE LT, 2
BRI pH Sy 6.0 B398 ot V2 vt BT 4 ok 380 e AL, st st R o sk
SR, BEIE A A 7R 5 A0 IR B 0 T R B, 2
pH 75.0 ~6.0 A, 52 Jid £7 Xl 46 W% B 25 0 K, 5% R0 &%
JA—3. SR R R A BeiE pH R 7.5 ~ 8.5, HAFIG B pH
JEHE5E Bk pH 9.0 4b, 24 pH 4 6.0 ~ 11. 0 B LA 5E
G HAE 80% LA b, pH 8. 0 25 A7 It ek i , 7T R fe i, I
Ve, % pH 4.0 DUF BIBRPEPREE 1R 32 VR4 22 , ST R
AR ZRR LR, YW g pH g 6.0 AN
8.0 i, PRI I B A it BEASAHTR] , 7 LD R T B 5 s 4k
i pH T2 47 56

TG0 VE O BAHR pH L W BRF A ) 152 JE A7 FH o 3 PRI &R

PEATIESCIRS , 45 R R W, S5 i RN 0.5 g IR ]
1 h W pH Ay 6. 0 R, 552 6 A Xk Wik A 114 A ) 8 SR
ik,
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