R E R AHE B, 2010, 12(1) ;135 -138
Journal of Agricultural Science and Technology

I =X 3 S£03% 30 B 7K R BEBR iR Y IREME 7735

YRR, THE, Iz, KAF,

(L bR mplad s, Wb fRE 071002;
2. pEPERESE TEMATEATRERESLRE, LT 100080)

B AN EIR AR EES (ESH) B0 40 SRR 250 b BT IER SR X 4 P ESH A4 4%
A= L( +) A BRI BRI BRI AL RIZEAT T 204 B T —Fi PR U 5E ESH G #9J7
¥, B0 1 g ¥R 4AHE,30 mL 0.2 mol/L AT EIRIHR — K (ES) , BT 37°CHRR /K 10 min J5, F ) HPLC Jll
EEARE R, WiikEATE ERAAEAEDR SR TR TREMLT  RED RSN | REA L
BT,

KRR I R MUK A B PR LB A IR AR R L

doi:10. 3969/j. issn. 1008-0864.2010.01. 23
A5 ES Q556 SCERERIRAG A

2

LEHS :1008-0864(2010)01-0135-04

Method for Rapid Measuring Cis-epoxysuccinate
Hydrolase Activity
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Biochemical Engineering, Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100080, China)

Abstract ; On the basis of cis-epoxysuccinate hydrolase ( ESH) producing cell ultrasonication, orthogonal experiments
were conducted to analyze the effect of subsirate concentration, the enzyme concentration and the time of
biotransformation on the activity of ESH in the process of L( + ) -tartaric acid production with cis-epoxysuecinate as
the substrate for fermentation. An extraordinarily faster method for measuring ESH activity was constructed, which
was to put 1 g wet cells into 30 mL 0. 2 mol/L ES aqueous solution under the condition of 37°C for 10 min to
biotransform and then to measure the conceniration of L{ + )-tartaric acid with HPLC. This method possesses the
advantages of fast speed, high accuracy and small quantities of cells which were suitable for strain selection,

inspection of fermentation parameter, optimization of fermentation conditions and industrial production.
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1 #el5RHE
1.1 E#HfRE

1.1.1 ## Nocardia tartaricans NZ 12 ~ 15 {F
RS YL TRARA R 244,

1.1.2 #5&E MFEFE(yL):KHPO, 1,
KH,P0O, 0.5, %% %% 10, £k 3 10,MgS0,-7H, 0
0.5,(NH,),S0, 2,EHE& 5,FeS0,-7H,0 0.01,
pH 7.0,

KB E (g/L) (K, HPO, 2,KH, PO, 1,3
EIRHIMR 12, EK K 2, MgS0,-7H, 0 0. 5,
(NH,),SO, 5,F#HE 0.2,FeS04 -7H,0 0. 01, #j
#H¥E12,pH 7.0,

1.1.3 4% % FMTFHEHR:500 mb B
50 mL fpFIEFREEMRE AT 3G, T 30C,
280 r/min 33 3%5E 20 ~24 h,

REEESR 4% (V/V) EREHEA2 L1
R 200 mL K EEIESFEES, F 30°C,280 r/min
PGSR 18 ~20 h 5, AN A IRFHIR —
BN, 4R 12 ~20 h, RRRBEGSRE, T
4°C ,8 000 r/min B.0> 10 min, AR,

1.2 U&5iEH

Waters 2695 B =350 AH €35 {3 ( Waters 2996
“REHII KN ) ; Hypersil GOLD C18(5 pm,
4.6 mm %250 mm) ;Sigma 3 K30 RIS EBE L
Beckman J6-MC KB K A& B.L#Hl; TGL-16C &
KB OH( ERZEN2EMER) ) ;Sonics VC 600-
2B S (BB A); B E S

( Amresco) .,

1.3 ZHBamgE

1.3.1 BEHA 3gBYRBFETF ISl &F
0.30 mL 0.1 mol/L EDTA §j 0. 05 mol/L Tris-HCl
b3 (pH 8.0) 1, ZEVKVA P AB AR AR , T 2R 400
W, THE3 s, E8K 7 s, 1535 90 )%,

1.3.2 2484 1 g4I, A 4.5 mL
Tris-HCl 28 ¥ % (pH 8.0),0. 30 mL 0. 1 mol/L
EDTA,0.5 mL 0. 9% (W/V) A= Fik /K, 25 mg ¥

B, 55,37 C kB w™ .

1.4 =#YEL
1.4.1 @mpesie 781 ml 50% (W/V) Mg+
KREEWFIMA 3.0 mL BB EWH (pH 8.0) ,1
mL 1 mol/L K EIRIAMR — 4,15, F 37CHR
R 1
1.4.2 kA& i 15 mL B BRI
A 15 mL 0.4 mol/L W EIRIAR — 9,185, T
37CH G KA 1 h,

5 mL B MA 5 mL 0. 4 mol/L {35 & 38
R 4,1, F37TCIRG B 1 h,

1.5 L(+)-BEREEKRN

L( +)-TEABRE I R S BOR A gk,
3% 2 4 4 : Hypersil GOLD C18 # (5 pm,4. 6
mm x 250 mm) , WM A K ZHE, WM B K
0.02 mol/L K,HPO, 22 »h¥k (BsERVE T pH 2. 1
~2.5),V,:V, =5:95FE3H 30°C ; & 3 4y 210
nm; i E 1 mL/min; gEHEE 10 L,
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Table 1 The effects of different methods on the

transformation ratio and activity of ESH.

s BAE(%) LESE(U/g)

&&ﬂ;ﬁ% Transformation Activity

eHhocs ratio( % ) (U/g)

Fr L4 i Fresh cells 6.8 81.6

X B %Rl Repeated

freeze-thawing A 1095.2
FEFE ERE Ultrasonication 100 1203.8
R R 100 1191.2

Enzyme hydrolysis

W TN ) Nt tn b AT b , SR W2 2.
WE T BN LIRS, SRR

MA3E% 0 :B >A >C,LL A B, C OV RAEH G, L

{EEhs, AR RS N:C>B > A, LA BC

x2 EXRBEHTRER
Table 2 The design and result of the orthogonal experiment.

% Factors . FEAL3E (% ) ESE
ARMIWKREE (mol/L) B HIMIVKEE(g/30 mL)  C#MUATEI(min)  yaneformation (pmol/h-g)
A Substrate B Cell concentration C Transformation ratio( % ) Activity

concentration( mol/L) (g/30 mL) time ( min) (pmol/h-g)
1 1(0.2) 1(0.2) 1(10) 24.85 4472671
2 1 2(0.4) 2(20) 27.80 12 512.13
3 1 3(0.7) 3(30) 69.86 11 976.03
4 1 4(1.0) 4(40) 100. 00 13271.94
5 1 5(3.0) 5(50) 100. 00 3 622.36
6 2(0.4) 1 2 12.15 21 865. 66
7 2 2 3 18.90 11 339.75
8 2 3 4 27.44 7 056.13
9 2 4 5 70.39 10 136.02
10 2 5 1 50. 88 12 210.91
11 3(0.6) 1 3 9.98 17 965.57
12 3 2 4 15.97 10 782. 47
13 3 3 5 22.16 6 838.15
14 3 4 1 15.33 16 553.18
15 3 5 2 54.31 9775.93
16 4(0.8) 1 4 5.99 10 781.44
17 4 2 5 9.21 6 629.29
18 4 3 1 11.68 24 035.02
19 4 4 2 14.82 10 671.88
20 4 5 3 54.11 8 658.21
21 5(1.0) 1 5 9.61 17 302.03
22 5 2 1 5.84 26 291.25
23 5 3 2 10.76 13 831.83
24 5 4 3 13.83 8 298.56
25 5 5 4 67.07 10 061.05
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BUA B, X, W THALR BRI MBI,
BrLEBUR A IR L ] C, o BJERISGIR 2%
BUA B, C AN B AL A, B 30 mL 0.2 mol/L
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Table 3 The analysis of the result of the orthogonal experiment.

H £ Factors
A JRYJWREE (mol/L) B A A M e (/30 mL) C #% L] (min)
A Substrate concentration(mol/L) B Cell concentration(g/30 mL) C Transformation time( min)
K, 322.50 62.58 108. 58
K, 179.76 77.72 119.84
Rt ( %.) K, 117.75 141.90 166. 68
Transformation
. K, 107.11 214.37 211.37
ratio( % )
K, 95.81 326.37 216.47
R 226.69 263.79 107.89
K, 8.6 x10* 11.3 x10* 12.4 x10*
BEIE S K, 5.3 x10* 6.8 x10* 6.9 x 10*
(pmol/h-g) K, 6.2 x10* 6.4 x10* 5.8 x10*
Activity K, 6.1 x10* 5.0 x10* 5.2 x10*
(pmol/h-g) K, 7.6 x10°* 4.4 x10* 3.5 x10*
R 3.3 x10* 6.9 x10* 8.9 x10*
& % x W
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