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Effect of Ethanol on the Property of Cutinase
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(1. The School of Food Science and Technology, Jiangnan University, Wuxi 214122, China; 2. State Key Laboratory of Food

Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract; In this manuscript, effect of ethanol solutions on the biochemical property and con-
formation of cutinase were studied. The results showed that the optimum temperatures of cuti-
nase were 65 °C, 55 °C and 50 °C respectively in 20%(V/V), 30% and 40% ethanol solutions.
In 20% and 50% ethanol solutions cutinase was stable at 37°C. In 30% and 50% ethanol solu-
tions the optimum pH of cutinase were 9. 5 and 9. 0 respectively. In 30% ethanol solution the
pH stability range of cutinase was 6. 5—10. 5. In 30% and 40% ethanol solutions activity of
cutinase at 37 ‘Cwas enhanced. The inactivation kinetic of cutinase was researched in ethanol
solutions at 50 C. The results showed that the inactivation kinetic of cutinase in ethanol solu-
tions followed the first order reaction(R*>>0. 98). And the secondary and the tertiary structure
conformations greatly changed in ethanol solutiods.
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: 2011—03—23
: (20776063) ; 863 (2011AA100905),
(1962—>, s , y ,

Email: mwang@jiangnan. edu. cn

BRESEMBASIE 2012ESN%E1 B



WANG Li,et al:Effect of Ethanol on the Property of Cutinase

Research Article

[3.4]

’ a/ﬁ

(Serz  Hisigo o A5p175 )
[5]

o N

[6—7]

[10—12] , 75%
20 C 18 h Ll

w5 R %
L1
(pNPB) | Sigma
1.2
ARB 120
;AB 204-N
JEL20  pH . -
; Backman Coulter (USA)
; V-1800
: ; I
7000 : ;s MOS-450
AF-CD Bio-logic .

L3
L 31 pNPB .
20 C . 1 mL, 20 uL
.50 mmol/L 50 mmol/L
pH 80 980 pL., 405
nm o :20 °C
1 pmol
[1.14] .
.32 4 C,
10 000 r/min 20 min R
50% .4 °C .10 000 r/min
20 min, , 045 nm ,
.33 o
1. 3.4 SDA-PAGE 12
g/dL, 2.5 g/dL, pH
8 3 Tris-HCI )
G250 R
.35
D)
pNPB . (20%
30% .40% .50 %) pH 8 0,20 mmol/L
»NPB .
(37~70 C) ,
100%
2) 30%  50%
pH 30%  50%
pH (6. 0~11 0) .
pNPB ,
100%, 30%  50%
pH.
30%  50% , : 20 mmol/L
(pH 6. 0~7.0);20 mmol/L Tris-HCI
(pH 7. 5~9. 0);20 mmol/L
-NaOH (pH 9. 5~11 0),
3)
(20%.30% .
40%.50%) ;

pH 8 0 20 mmol/

€ Journal of Food Science ard Bintechnology Vol.31 No.1 2012



L Tris-HCI 37.45.50 55 °C , 9 75%, 1 .

b o

pNPB .
4) 30%  50%
pH 37 C. pH (pH6 0
~11. 0) 12 h,
. pNPB
. 137,
5)

20%.30%.,40% .50 %
pH & 0,20 mmol/L Tris-HCI

» 50T ’ Lane 1. Purified cutinase; Lane 2; Molecular weight marker (A,
.+ PNPB 97 400; B, 66 200; C, 43 000; D, 31 000)
. 1 pNPB SDS-PAGE
Arrhenius InA=—*Fkt Ink=Ink,— Fig. 1 SDS-PAGE of cutinase
(E,/RT) o A ,
U/ml; T JKGE, o 1
,min; ¢ ,min; R ,8 314 Tab.1 The parameters of cutinase purification
L36 mg (U/mg)
. pH 8 0.20 mmol/L 37 384,40 100,00 1965 95 19.02 1 00
Tris-HCl 30 min. ; 37111 95 99.27 97545 38 05 2 00
30%.50% pH 36 858 64 9859 89606 4113 2 16
8. 0,20 mmol/L Tris-HCI ; 364668 975 3136 116 28 6 12
37 C .50 C 30 min, .
0. 1 mg/mlL, (190~250 nm) 22
D . 1nm/s, 5 . 221
Lo] , . 2 (deg - ’
cm® ¢ dmol™ '), ’ ’
o F-7000 FL , ° ’
280 nm, 290~450 nm""" 2, ’
:
21 ’
60 ‘CH, 2 . 20%.30%
\ ’ 1: 10% .
SDS-PAGE 65°C .55°C  50°C, 40%
) ( ’
D, HNPB 19. 02 U/mg : 30%
116. 28 U/mg., 6. 12, 214
50% .

©1994-2012"China"Academic Journal Electronic Publishing House"All riﬁ@r%%f@&i#%ﬁﬁp:?ﬂ%@\?’%l@ﬁdﬁﬂ ®



WANG Li, et al:Effect of Ethanol on the Property of Cutinase ResearCh ArhCle

SRt i € —8—457C
—— 50T —e— 55°C
b
b b ;n
[2] Ha
b b o ""
-
—8— 20% % 30% % 40% % 50% ®
220 =
L 0 1 1 1 1 ]
" 170 0 20 40 60 80 100
H I [A]/min
=
= 70t ——377C —®—457C
120 —*— 50 C —e— 55°C
20 1 1 1 1 1
35 40 45 50 55 60 65 70 5
i &/ C =
Fig. 2 Optimal temperature of cutinase in ethanol solutions ;;(»
222 =
( 3) o n 1 i L 1 i
. 5 0 20 40 60 80 100
20% ,45°C i [l/min
s o 45°C (e)
s C 3Ca); 55 —&—37°C —®—45C
. —— 50 C —»—55C
30% ,37 °C ,
100 min =
. 45 C , &
=
C 3(b)); o
40%~50% 37°C
1 1 1 1 1
C 3. (d), i 20 40 60 80 100
15 [i1)/min
’ ° (d)
40 C 70 h,
3 (a.b.c.d
809 i 60 °C 42 h,t
% ’ 20%.30%.40% 50%
° )
s s Fig. 3  Thermostability of cutinase in ethanol solutions a
« » (20%), b(30%), c(40%) and d(50%)
b
[3] b b b 2' 2 3 pH
30%
s 30%
—4—57 ¢ —®— 45T .
120 . 50 %
100 37 °C . 30%
=
w80 50% pH .
&8
= 60 X pH
E 40 (1]
8 04, pH 4
20
0 I I 1 L J ’ pH
0 20 40 60 80 100
i [A]/min ’ 3026.50%
(a) pH 9.5 9.0, 30%

@ Journal of Food Science ard Bintechnology Vol.31 No.1 2012



pH & 0~10. 0 . s pH6.0 —8—pH9.5 ——pH 1.0
150 - —=—pH6.5 —%—pHB.0 —o— pH 10.5

- pH 9.5 —a—pH7.0
2.45 120 F
E__\?
pH W90
[4.16] =5
pH ’ = 60k
s R L=
30+
. . 0 1 1 1 1 1 i
—— EB A HB30% L A 0 2 4 6 8 10 12
250 f —8— (KB4 ES0% L EE i1 (A]/h
(b)
200
= 5 50%(a).30% (b) pH
¥2 150
g 100 Fig. 5 pH stability of cutinase in ethanol solutions (a) (50% )
= and (b)(30%)
50
225
0 6 7 8 9 10
pr : 50 °C
4 30%.50% pH ,
Fig. 4 Optimal pH of cutinase in ethanol solutions 6
2.2 4 pH
e B H0%Z B
—a— S Ed0%L B
.37 °C 5070 —a— B H30%L B
g 7 —— R BS0% L
30% ;
pH ,
50% )
. 50%
pH o pH
5 . 50% b 4 1 1 L ]
0 5 10 15 20
pH ’ ’ pH 6~7 [Bf [8]/min
, pH 90 p
( 5(a)), 30% ’ ’ Fig. 6 Inactivation curves of cutinase in ethanol solutions
pH pH 6, 5~10 5( 5(b)), 6 ,
150 - —+—pH6.0 , Arrhenius
—a—pH 6.5 9
120 | —+—pH7.0 ’ °
= —x—pH 8.0 2 s s
H‘E 90 —s—pH9.0
ﬁ‘ ’ o
Z 60 20% 71 63 min,
30 50 %
0 . . i ; . : 5. 23 min, 50 C .
0 2 4 6_ 8 10 12 E, JE,
&} [8]/h
(a) ’

R E5EMBEA LI 2012E84 M1l @



WANG Li,et al:Effect of Ethanol on the Property of Cutinase

Research Article

2
Tab. 2 The inactivation kinetic parameters of cutinase in eth-

anol solutions
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