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Culture Conditions and Character of Extracellular Enzym e ACC
D eam inase Excreted by Bacterium Strain XG 32

Shen Png LiuW ethong Y an Shuzhen Chen Shuangln
(School of Lif Science Nanjing NomalUniversity N anjing 210046, China)

Abstract In order to mvestigate optm al culure conditons and the character ofACC( 1-an nocy clopropane— 1 caboxy+
ic aci) deam nase excreted by bacterim strain XG32 experm ents were done to detem ne the effect on the enzym atic
actwity under different conditons mcliding concentration of nducerACC n culture med um, culture tan perature and
pH, whik tine process of ACC dean nase was also assayed Then we m easured the activity and stability of the enzym e
under d ifferent temperatures pH and metals The results ind cated that he ACC deam inase could be nduced only when
the nducer exsted and the tem perature w as above 5C, and (H was above 5. 5. The enzym atic yield reached the highest
when the culure temperature was 25C and culture pH was 7.0 to 8 QO The enzym atic yeld constantly ncreased n 24
hours after inducer was added and then declned A s for activity the optinal temperaure of ACC dean nase was 30C

approxin ately The enzym atic activiy al ost d sappeared w hen it was 65C. The enzym e had a preferab k stab ility at pH
7.5~9.5 Moreover onsCu’ and Zn* coull activate the ACC dean nase whikHg” and Ag" could mhbit he en-
zyme actvity In conclison the ACC dean mase is sensitive to the substance Thatm eans a little of this kind ofenzym e
can decan pose ACC in natural enviomment However the enzyme is sensitive to the circumstance and its stability is
only at a certan extens bn
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: XG32 ACC
. ACC(1- - 1- , 1- annocycle-
propane— 1 carboxy late) , ACC a- e
, : ACC e
XG32 , ACC (Phytophthora capsici)
A, IV(P. fluorescens bovarIV).
1
1.1 ACC
XG32 . ACC M erck
1.2
XG32 TSB ! 28C  24h TSB , 28C
24 h 50mL(250mL ) TSB , 28C 200 r/mn 24 h,
10 BL 15mL TSB 28°C 200 r/m n
1.3 ACC
TSB 24 h 4C . DF L3 2,
ADF” ,  28€C 200 r/mn 24 h ACC :
4C ADF 24 h 4C , 0.1mol/L TrisHC1
(H7.6) 2, 600HL 0. I mol/L TrsHC 1 (pH8.5) 30 PL
30 s ,
1.4
ACC Homma ' Saleh® ., 540mm OD . ACC
1 Bmol/m n a-
B radford ,
(U /mg)
1.5 XG32 ACC
1.5.1 ACC XG32
M 7.5 ADF ACC OHMmol/LL 0.3 Bmol/L 3 Bmol/L 30 Hmol/
L 300Emol/L 3000 Hmol/L( ACC OMmol/L DF ), 28C 200 r/m n
24 h, .
1.5.2 XG32
M 75 , : 0C 5C 20C 25C 28C 30C 35C 40C ,
24h
.53 H XG32
NaH PO, — KH, PO, , ADF oH 5.5 6.5 7.0, 7.5 8.0
8.3 24 h
1.5.4 XG32
M 7.5 ADF , :Q 612 18 24 30 36 42 50 h
1.6 ACC
1.6.1
: 5C 15C 20C 25C 30C 35C 40C 45C 55C 65C
15mn
1.6.2

: 5C 15C 25C 30C 35C 45C 55C 65C

30mmn 25C
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ACC, 15mn
1.63 H
jus! 506.06.57.07.58.085909.510.011.0 , : pH
5.0~ 6.0 - ; H 6.5~ 7.5 - (0. 2mol/L);
fH 8.0~9.0 Tris- ;pH 9.5~ 11.0 - (0.1mol/L).
H .
1.6.4
pH 6.0 657.07.580859.09.510.011.0 30C 6h
ACC,
1.6.5
C a2+ H gz+ M g2+ Cu2+ M n2+ Zn2+ Fez+ Ag+ ,
Smmol/l, 30T 15min s ACC
2
2.1 XG32 ACC
2. 1.1 ACC XG32
DF ( ACC 0 Bmol/LL ) XG32 ACC R
ACC , XG32 ACC ; ACC . XG32
ACC ACC (1. ACC 0. 05
Emol/L R 3mmol/L s
, ACC 3mmol/L,
2.1.2 XG32
5C R ACC , XG32 ACC . 5C s
. s 25C , 30C ,
40C . 5C 35C , XG32 ACC
, XG32 ACC 20~ 30T, 25C(  2).
05 0.5[
g 0.45 P 04s]
S 04 S 04f
R 035 = 035
03 H 0.3
:‘é 0.25 i 0.25
® 02 w 02
2 0.15 2 0.15
3 ol S ol
< 005 < 005
0 : i . A - " . )
0 03 3 30 300 3000 00 5 1015 20 25 30 35 40 45
ACCH HE /(umol/L) I
B1 BSEFEP ACC REEH XG32 7 ACC M2 EREBEMES XG32 ™ ACC BEMOER
Bt S ) ¢ 1 Fig.2 Effect of culture temperatures on ACC
Fig.1 ACC deaminase activities of the stain XG32 deaminase production of the stain XG32
under different concentrations of ACC in the medium
2.1.3 H  XG32
H< 55 XG32 . @H 55 , > 8.5
. , XG32 7.0~ 8.0 ( 3).
2.1. 4 XG32
24 h , ACC ,24h ACC ,
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, 1XG32 ACC
XG32 ACC , 24 h s , 42 h
XG32 24 h 24~42h (4).
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Fig4 Effect of induced time on ACC
Fig.3 Effect of initial pH value of medium on A
deaminase activity of the stain XG32
ACC deaminase production of the stain XG32
2.2 ACC
2.2.1
ACC ACC , 30C
35C , 65C . ( 6), 5C~65C 30
min , 5C~35C . 35C , i
, 35C ACC , 35C, , 65C
30min ,
110 120
% 0
s 50 E 80
¥a 60 2 60
g S0 Fod
T 40 g 40
g ;g 20
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1 BE/C B 6 ACCBEMZERRRMETAE 30 min /5
M5 BEXACCKEANENERW W E 5
FigS Effect of different temperatures on Fig.6 Effect of different temperatures on ACC
ACC deaminase activity deaminase stability after treated with 30 minutes
222 #H
30C Ho, ( 7A) H 80 , H> 80
H< 80 ACC H 30C 6h
H 7.5~ 9.5 ( 7B), ACC ,
2.2.3
1 ,Cd" " ., Hg' Ag .Ca” Mg
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B 1 XG32 ACC
g 60 Table1l Effect of metal ons on ACC deam inase
=® ig activity of the stain XG32
¥ 2 / / /
20
10 (5mmol/L) % (5Smmol/L) %
0 " A "
55 65 75 85 95 105 115 K 10 M0, 2
pH Cdl, 94 ZnS0 4 116
B 7 pHX ACC B ®ME A KM(A)F ACC B HeCl 57 FeSO, 98
EWKRWBEN(B) M gCly 91 AgNO; 6l
Fig.7 Effect of different pH values(A) on ACC Cu30, 123
deaminase activity and stability(B)
3
, ACC , XG32 ACC , ACC
. ACC : (0. 1 Hmol/L)"" ACC
. Penrose " ACC (>35C) , ,
35C ACC , ( ) ACC
XG32 ACC H o 8 Homa ' P. sp ACP  ACC pH
8.5 , .
, Cu” Zn” ., Hg Ag , XG32
ACC XG32 , 20~ 30C
ACC )
. XG32 e
ACC ,
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