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Effects of Sodium and Potassium Ion on the Adsorption and Desorption of Bt Protein by Montmorillonite and
Attapulgite
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Abstract: The effects of sodium and potassium ion on the adsorption and desorption characteristics of the insecticidal protein from Bacillus
thuringiensis (Bt) by montmorillonite and attapulgite were studied by a batch method. The results showed that the adsorption amount of Bt
protein by both minerals increased with the addition of sodium or potassium ion(0~2 mmol+L™?). The fitting of isotherms for Langmuir equa—
tion, however, was not influenced. The Zeta negative potential of mineral suspensions increased by the addition of sodium or potassium ion,
suggesting that the adsorption of Bt protein on minerals was promoted by sodium or potassium ion through the reduction of repulsion between
mineral particles and Bt protein. The addition of sodium or potassium ion during the adsorption of Bt protein by montmorillonite resulted in a
increase of desorption of Bt protein, but the residual quantity of Bt protein had a slight change. The addition of sodium or potassium ion dur—
ing the adsorption of Bt protein by attapulgite, however, resulted in a decrease of desorption of Bt protein, and the residual quantity of Bt pro—
tein increased.

Keywords: Bt protein; montmorillonite; attapulgite; sodium and potassium ion; adsorption and desorption

T4 M AT B (Bacillus thuringiensis , Bt ) & —
AT I A 2 R PHME B, AE 2RO AR

Yr#e H#9:2011-10-12

EE&TWH :FHE A RB 2 ES T H (31070478) ; REEH A AR &
43 595 H (08JCZDIC18800 ) ; R AR 2 BBl & e it Rl
(2008D016)

EE® X T(1985—), %, IWARERE N, B HAER, R 1k +
YRt B R MR
E-mail : dylan_liu@163.com

* BHEE F%¥K E-mail: zhouxueyongts@163.com

AR A AR B AR B, R R R B E T
MTHRERPURFMLED . FEER Bt 2 HHT AL
YIE) R T AR HE) P, PRI & R IR H 255 1%
o ¥ Bt ZEPUEY i P RHCR REANERREE
B 3 Bl ARZR I FER B ARG AR IE HC Y, B 5T 3R
W, Bt 2 A REAS LB Y S8 W ORI, — i 1~3
h g RE R E R B, B R A9 Bt 8 F IR
Yyl BA Dt , SEEROH B RO, L
SRR, a0 YRR R pH A PLECEET 0%



5 31 B4 4 W KO HOE

Box ¥ i 787

ZRAFRIRIR 0 B & A B R R (HAZE B AT, AR
B TSR BT Bt 8 7 3 R R 5 R IR R ) e R
FIEER. BFHLT, SRET T LGEE B g5
PEA TSR 2 , BRI 0 P RE A s . AR
SCHETE O BT T3 Bt 2 7R 490 2 11 % R/ e R A
RERIRZA , FF X HALRIEEAT T 855

1 #BREFZ

1.1 Re##

Bt FEH I 5 WA JFOR B AR Rl K2 AR Ak
EZR TR LR, A AT A 14331 F T
FHDRS 40 T A FRA R ML BT s B e =1 A4S
FHW M B 1R,

1.2 Bt EAKJIREL

B Bt 5k 2y 10.0 g, B FOKBES 3 IR Wk
WG UTVERL UKW, I 1 mol-L™ NaOH ¥ A 2
pH12,35 C/K 7% Bt PEMLFAA 1 ho B0 25 min 32
UUUE, BIEWH QR ZE pHA4, B LSRR REATT
TEM, Bt 2R FUTYE R B K UER 5 K, BT K
RO
1.3 9. $0 B Fxt Bt B O E &R AR

Bt 2 A LR MHRIRAE 25 CHE T, RMHAR
pHB.0, B B[R] K7 3 h, 54 Ppvk [ e , ARIKEE R Bt
EEWRERIVESFRIM LR, BB Rasin
AR 0.0.5.1.0.2.0 mmol - L™, Wt 58 BUS B>,
7E 280 nm AN E _HIFBOHREE , FIFWRBHETE Bt &
YR B 2B B AR 2R R B v B TR IR o 2
1.4 . $REFXI AR B2 Bt & B fFR AR M

Bt & H M Y% [ LU BR A, 9 B IR E
A3 5028 0 mmol - L F1 1 mmol - L7, BEJff 3 h JFES.L>, /)
DRSS HIEW . RIS A 3 mL 5B+
7K, HE 25 CHMA T IRIEMEW 3 h, B0, 7€ 280 nm 4k
R SRR MR B, 1) PRI R B 55 R O B ) LB T ORA
L5 $h SR FX4 Y AR

5 22 Jt A R T e - T ) RSO K B, TERE T I HE
T LR 0.5 mol- L™ NaCl 5% KC1 ¥, FITFRIK
10 (JS94) #Y, g RECFHEARBZARAR)WE
W YRR Zeta HLAL

2 ERE5H51

2.1 $4 SBT3} Bt BB EN YR E TER IR
25 CHMFT, Bl s T3 Bt EETES i

T SR A R A an e 1T 2 B
FETCES TS INET , Bt 2 7R 58 B A 2R 18 W Bt i
BE Bt 25 FI R EEAIE I TmRG hn,  S R I B AR A A
Langmuir 7% (R*>>0.96), FEEE TRIGI (0~2
mmol - L), Bt 2 [ A% W Fff 52 728 v 384 fn , {E 56 318 0% o it
LB AREA AZ (1), %) Langmuir TG
FEWARZZM(E 1), FHEF(0~2 mmol-L™)X} Bt £
@ NaCl 0 mmol - L
O NaCl 0.5 mmol L

V¥ NaCl 1 mmol - L™
A NaCl 2 mmol -L!

025

020

IS
—
W

% B B /mg - mg ™
=)
=)

0.0 0.2 0.4 0.6 0.8 1.0
B E YR B /mg - mL™

B 1 NaCl 34 Bt E B #E KRG RE - TERMERm
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Figure 2 Effect of KCI on the balance adsorption of Bt protein by

montmorillonite
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Table 1 The adsorption characteristics of Bt protein on

montmorillonite with adding of Na* or K*

ImERZERY PR inEh YR B /mmol - L™ M A1 i /mg - mg™ AHIEREU(R?)

TEBF 0 0.150 9 0.978 4
NaCl 0.5 0.172 7 0.997 7
1.0 0.207 6 0.991 1

2.0 0.241 6 0.973 9

KCl 0.5 0.157 7 0.973 5
1.0 0.2252 0.968 9

2.0 03327 0.962 4
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Figure 3 Effect of NaCl on the balance adsorption of Bt protein by
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Figure 4 Effect of KCI on the balance adsorption of Bt protein by
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Table 2 The adsorption characteristics of Bt protein on attapulgite
with adding of Na* or K*

BInEREAY FRnEh A B /mmol - L A &/mg - mg™ AR REUR

TEF 0 0.256 4 0.976 8

NaCl 0.5 0.261 5 0.998 7

1.0 0.307 3 0.996 4

2.0 0.350 7 0.986 1

KCl 0.5 0.2819 0.999 3

1.0 0.372 8 0.987 5

2.0 0.387 0 0.996 1
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Figure 5 Effect of Na* and K* on the potential of montmorillonite
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Figure 6 Effect of Na* and K* on the potential of attapulgite
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Figure 7 Effect of Na* and K* on the desorption percentage of
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Figure 8 Effect of Na* and K* on the residual amount of adsorbed

adsorbed Bt protein
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