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Study on immobilization of wheat bran esterase with fibore membrance
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Abstract: Taking the plant-esterase from wheat bran as the enzyme
source, comparing the physical adsorption method and the cross-link-
ing with adsorption methods. and the glass fiber film as adsorption
carrier, and then exploreed the optimum conditions for
immobilization use enzyme activity recovery as the evaluation index.
On the basis of single-factors experiments, the Box-behnken center-
united experimental design principles were used to design the experi-
ment and the response surface analysis of 3 factors (the buffer’s pH,
immobilized time and immobilized temperature) and the interactive
effect on immobilization. The optimum immobilized conditions were
confirmed as followed: phosphate buffer’s pH 7.0, immobilized time
4 h, and immobilized temperature 29 ‘C. Based on these conditions,
the detection value of the enzyme recovery rate was 28.21% , and its
verified value was 27.51%. The study provides a technical reference
for rapid determination of organophosphorus and carbamate pesticide
residues use immobilized wheat bran esterase.
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77.8 g/m”) \GL-bO1(JE B 0.56 mm, 355 60 g/m?*),GL-b02
(JEJF 0.75 mm, 7% 5 89 g/m?) .GL-b04 (JEJF 0.78 mm, 75 5
92 g/m*), R —EWHAAERA A

RERLA4E RN : MAO280JZE 0.40 mm, 5 H 68 g/m?) |
fusion 3(JE R 0.39 mm, 7 H 95 g/m?) . Ahlstrom6613 (J& J&F
0.42 mm, 5 8 100 g/m*), LR —EYH ARG RAF;

Je & (Hybond N ) . 25 [E Sigma A7) ;

- LR ZEWE oy BT el , FIg IR A AL A BR A D
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7T T BE R R AL . FW- 400 A BB L b 50 b 244X
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AR K S B HH-2 B, V095 48 4 b5 o A A 25
bx sl S Y/NEIN

EHMIEE AT UV- 3100PC #Y, |1 &% KX A
(R AEI

%A B DAL STI6R Y, 3% FE FE B G R BL 4

A Ak gtk R 40 Milli-Q B, 26 [5 % P A 7

B2 TR ML SCIENTZ-12N 8, 52 3 37 2 A ¥ B 36
JB A5 A R 7 5

B2 T M4 DZF-6020 R, b ifF — 18 B 22 X 4% A KR
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1.2.1 PREGRIHRIR 225 SCHRL14 009 7 ik JF MOE & k.
PRI 5.0 g By Ja /N2 8k B2, A 25 mL 9 R &0 0 2% vh il
(pH 6.5) ALl ¥4 0.15 mol/L NaNO; £ B . il $: 5 J5 &
F 35 CHYK B B P9 K ¥ 5 42 B 60 min, 20 7 KL i U8 )5
8 000 r/min ¥ VR #5.0 5 min, B 3% 5 i B A5 ML K
1.2.2 @ E R & 50K S H BT AL 1 cm X
1em WIE A TE . FEBAE KR 25 R w0 R . SRR T &4 H. I
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1.2.3  FEIE RO E 1 b i A T O ) A AR 4 SC k[ 14 ]
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(1) [ 52 A7 85 3 i i o 1 mL L 0 e 35 2
by AR RN A B B £ 4k 3R BE GL-bO4 B JBE R ¥R AR
V14 VR i TR 4 °C VKR v RO 4 b BB R B
M bt v T AR B T 5 8 E K 24 B 1 mL
E+1 mL GA+2 mL 1% BSA.1 mL E+1 mL GA+2 mL
PBS.1 mL E-+3 mL GA.1 mL E+3 mL PBS(pH 7.0)/1%
BSA/J8 4l 7K B 0 il 3 el i 3

(2) JEERh A Tl B o 1 mL RIS R RS Oh 4
o [ Ak 2 EHPBS(pH 7.0) 8 R [6 B B 18 A RS R o
V10 T VR i T 4 °C UK v R B 4 b BB R T B
MR F R v A A KT 2 AR AR Iy A R AT 4 R
BERRET 4 5 8. Bf 5 27 4 2 B, R MR 4F 4 £ L. 2 e K
(Hybond N" ) | % 1 % 4% B 19 B 75 [l 2R .
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PBS(pH 7.0) . B4 B Oy Bl B 27 4k I GL-bod , 5 J5t i 5 A
PR P I B BOE RCHE 4 °C PRKAR R R 4 b IR B RS
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(4) Gl pH (A 1200 B8 Y O 1 mL L B A
BOhy 4 A B A Xy E4PBS. #0K 5 3% 55 4F 2 R K
GL-b04 , 4 JEE 35 A B8R o B4 BT TB0atE 4 °C kA v e 2
Bt 4 b BCH B B T B AR R R TAE A KT B AR
PBS ZZ s pH {E 2 6.0,6.5,7.0,7.5,8.0 B (4 il 1 [l i %
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(5) [ A IR EE < 1 B8 T 4 1 mL H g R B £ %K
A A% EA T AN E+PBS(pH 7.0) 8 R BR Ay 3 35 4F 4t
F I GL-b04 , K B 32 A BEHE b 1) B S B 4 °C ok A LA
A TR) il B K v 5 T B R B 4 b R B B T S AR
JHCHE e AR B AT 2 8 1 E AR R 4.10,20,30,40,
50 °C i f i I |1 i

(6) [ b B [0 < 2 ) 6 T 42t 1 s L TG 0 A 8 3% 4K
A4 %1 E A E-PBS(pH 7.0) 3R B A 35 55 4 4t
FHIE GL-b04 B 58 5 A BEAR v (¥ RS G 30 °C 7K i 4
H g A [ ) B TRD S B R B S AR b O T v
fE & o R T, % 28 [ AL I [a) 2 0.5,1.0,2.0,4.0,6.0,8.0 h
I 1 T 0 R

() MR T8y = P hI B A &8 1 mL L8 W B £
A 4 ik B 0 EPBS(pH 7.0) , #4583 35 £F
Y FBE GL-b04 K¢ B R 18 A Be#h b i B WS B0E 30 “C oKW
PP EE A 4 b BUR A B TR AR L R TR A
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(8) M) o7 T 35 P A 22 %0k T g 11 7 3 0 AR % 0 PR 36 3L
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) 1 S A4 A LA Ak 22 K R Tl I 5 b 19 A5 1 S 8, 3 4 O
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Figure 1  Effect of different method on the enzyme

recovery of immobilized enzyme
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Figure 2 Effect of different carrier membrane on the

enzyme recovery of immobilized enzyme
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FAFANROBURL R 46 . BLR & RS & 500 7T SR04 oy @ e 1k
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— 225t AT BB A JEL B L e EE S IR 51k, o GL-bo4 Y
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kTR 1 5 2Rk
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0.365 7) Y , Bl o e B 7 Al 0 FH ol 1R 0 A 3k 28 b VS VR R 4
5 & P E 5E .

2.4 b Vs pH (RS MR BB 4 al
B 5 0l R M 22 v T pH (ARG T i T [T 03 2 R 1
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Figure 3 Effect of different dilution multiple on the

enzyme recovery of immobilized enzyme
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Figure 5

the enzyme recovery of immobilized enzyme
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Figure 6 Effect of immobilization time on the enzyme

recovery of immobilized enzyme
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Effect of different drying method on the enzyme

Figure 7

recovery of immobilized enzyme

2.2 MEEFERUEHEBEEKES
2.2.1 WRIEEE R SAKFEE O RIEREZABES R,
396 4 3 22 A b e R il I [ AR5 ) i 1Y pHLL [ S Ak 1]
I8 2 e 9 B P A B 0 DS, D R T Dl S SR AR Sy o £, 831 3
P23 7K ST 14 ) T8 ik IR 28 4 A B K I 1
2.2.2 [IEERES S R T R AR
F2, RO ARRESL 3 K. B M 3 AT RIET Y
fH. >R Design Expert 10 3%t 3% 2 {50 45 Rk 47 £ 7t [l
T LG 45 B 1 22 b 22 2k B B 5 06 190 08 pH @ e Ak i
I61 L 1] R Ak TR Y = G 25 1 =[] U AR Ay
Y =28.17+0.30X, —0.34X, —0.42X, —0.46X, X, +
0.12X,X,—0.34X, X —2.44X; —2.38X3—2.50X2,  (4)
Ay [ DA TR 2 S AT A 5 R (38 3) W A, % Rl T
TR IR P R AL Rig R 0.997 5(>>0.80) Fl14% 57 R 4K
(CV) 2 0.72%  PEHIZ AR A 0.25 % 1978 57, R H %A Y

F1 WMEEmSHERKFESR

Table 1 Factors and their coded tested in response

surface analysis

7K X, pH Xo [ B AL ) /b X i 5E i B/ °C

—1 6.5 2 20
0 7.0 1 30
1 7.5 6 40

F2 MEEKEBETSER
Table 2 Box-Behnken design and results for response

surface analysis

o X, Xz Xy EHE R/ %
1 1 0 1 23.18
2 -1 0 1 22.25
3 0 -1 1 23.72
4 1 -1 0 24.33
5 —1 —1 0 22.91

1 1 0 22.86
7 0 1 1 22.21
8 0 -1 -1 23.69
9 0 0 0 28.05
10 0 0 0 28.29
11 1 0 —1 23.97
12 0 0 0 28.16
13 -1 0 -1 23.51
14 0 1 —1 23.56
15 -1 1 0 23.29

@R, (81975 78 P<C0.000 1.3 W [a] U5 o 00 A% (@ 3 . 2% 0L
) P=0.268 7,4 2, Ul W80 hia B R R E 5
T G RO T, A 3 L i — 2B U B A LG B AT L T
FH R X 22 25K TR TG 1% [ 5 Ak S (R AT W0 25 A TR . E 3R 3
A, O AR e Xy X Sk il T [0 05 2R 0 5 i ik ) 25 OK 7 i
B Xo  Xo WX W X0 Xo XT L XE X I [ R 0 5 R 3k 2
e B 2 KT o 2 W T PR X o 3 A 5% 2R O R R BB R
PEIG FR L SXORA AR Y 8] 05 Hh (i 2 0 STy S5 e S 2 00
N o o S £ 27 Bk Tk I A 0 TR0 S e Y 2 R PR 2 AR T
[#4] 52 b T > i 5 Ak B I) > 2% o i pHL,
2.2.3  ZZ BRI 1 8 A6 4 A 0 B8 X GE MR 4F Box-Be-
hnken 2 % 7 15 119 45 5 A1 2K £ 991 [0 U5 J5 & , F FH Design-
Eepert 10 JF3RA3 T 22 2k W8 i [ 2 1k 10 B (25 10 o - B 1R
el pH fH 7.03, [ & 4k i) 3.85 h. [ kiR
29.22 °C, LA T BTG MR M BNAE y 28.21% . A T
5 A TR TN (¥ o G S R 3 ST B R AR A AT AT L SR 2
M TESAEIT R G oh W pH {E 7.0, B Z 4L B[] 4 h, @
TRIREE 29 °C, FERMAL S5 F AT 3 K56 IE S 55, B 13 i
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2.48%6) , T BH 1% M Y fil 50 7 b T 6 A2 Ak 22 Bk I I A S PR
it 7 el Wi 2

388 3 . TR 92 D Ak 22 Bk TR T 1 S A A 225 . B AT
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Table 3 Analysis of variance for the established

regression model

FERWE CEHFM AdmE By FHE P>F I
THi A 61.55 9 6.84  223.07 <C0.0001  x x
X, 0.71 1 0.71 23.09 0.004 9  x =
X, 0.93 1 0.93 30.39 0.0027 % x
X; 1.42 1 1.42 46.30 0.001 0  x x
X; X» 0.86 1 0.86 27.91 0.0032  x x
X X3 0.06 1 0.06 1.80 0.237 3
X, X; 0.48 1 0.48 15.53 0.011 0 M
X1 22.04 1 22,04  718.98 < 0.000 1 * %
X3 20.84 1 20.84 679.80 < 0.000 1 % %
X3 23.00 1 23.00 750.21 < 0.000 1 % %
@z o015 5 o003
IR AT 0.12 3 0.04 2.87 0.268 7 A
4l iR 22 0.03 2 0.01

BIr#E  61.70 14

tox o« FRERMEE,P<0.01; » F/REFPF,0.01<P<
0.05,

it 335 451 2% 2R 24 R 40 Y6 7 AS X i 0 17 [0 22 1k I, b 3 6 ok
FA A0 Y0 25 A O TG B TR B M0 0T TR0 AT [ E AR S L 7R IR
JHY 4020 HL IR AT K G 30 %0 B RIS MR L RE S AT IR
FIHT
3 g

A 5% 7 B R R 5 A9 2L Atk - L 32 ] Box-Behnken 1 Jif
TR 5 1O A0 A5 B W B 3 1 0 22 6k TR it 1% Joe A % 0 o0 - W R 4k
ZZoh il pH {E 7.0 [ & fk B E) 4 b [BE R 29 °C L g
AT 5 B 05 36 00 H (8 Ry 28.21% , B F (A 27.51% , J2
TMAE (Y 97.52 %6 o 3 56 T1E WA M) 07 8 49 A7 325 0T DA 50 e i
B3k [ 27 2K R A 1) [0 Ak 2% 13X O itE — 25 0 g T e Ak 22
K TR it 0 157 AR AL T Rk 2 0 .
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