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i /K& E(Nitrile Hydratase, NHase) n] LAEAL 45 i
(Acrylonitrile, AN)/K & 2E s A I (Acrylamide, AM) B4;
CH,=CH-CN + H,0 N, CH,=CH-CONH,.

b b AR A 7 TR TR f T SR RS s T e A T
(K19 AMIE T 500 g/LBY, EAE KA R, i S 7
W5 A S IS R IEAT I BB AT, S 7 400 TR A4 T e X 5 3
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h TSN LR, H T RO
Pl T TSIl 0 i B
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SOV . PR A TAERIFST T X 26 = PR 3R 1) 56 Wi R)
B, A TRuE TS, REKE SRR,
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PN T R D A TR i Ak B2 R AOAH 535 Shimadzu
GC-9AM ll3E , {o it kK 2 m, Y45 2 mm, $F0BHE Porapak

Ui HEA: 2004-03-26, f&[E HEA: 2004-07-16

YEHS: 1009-606X(2005)02-0193-04

Q. ol scft: ki 200°C, HEFEERE 240°C, FID K
MFE 240°C, #/< N, W& 50 mL/min, Z kG A N AR
2.3 BIKKEFPEXKEEFEENE

1E 600 nm P B AW OE S ODgge, R
ODggo AN B 1A (Dry Cell Weight, DCW) 15 it £ 11
SRR (Q/L). ZM5E, 1 ODgoo #H24F 0.175 g/L 1)
PR .

KA RS I Sk 28 °C R AER% 1 pmol/min P4
WERZ ik 1 AMEPERAL (V). e =AM pH
7.2 W% 25 mmol/L IR ZZ P 18 mL F i
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uL I, 200 r/min $9% [ 3 5 min, F 1 mL R/ (4
mol/L) & 1k SN, Wl sE A IR R AR Bl i, DL s,
BRAEFIR LI, ARIZ ML, F 4P
2.4 HEEERE

PR H R : ¥ RS WK R IERE R 72 h JG A VR ES O
(10000 g, 10 min, 4°C), WKEA, H K;HPO,~KH,PO,
Z2 (25 mmol/L, pH 7.2) HEak b A4 [ JsU IR AR,
D5 VRIS 7K A BTG

KA PR BRI SRS AEVKIR 410 N R A
TETRAA, T2 400 W, B R INF7) 20 min, ¥4 25.02(10000
g, 10 min, 4°C), B b3, 15 2055 /K & B v (AR ),
D5 BRI 7K A BTG

3 ERGH®w
3.1 pH {ExTEE & AT S0

T I 7K A A TA 6 TS 7K A 24 e AT 6 T o 1 o
HH RO A ZR R M I A T A O T £ 500 g/l B
pH {HAH N A 7.02 T3] 7.71, 4nlA 1.

EETH: WK ESIERATF R ERI(973 +-R1) % BhI5 H (%5 : 2003CB716007)
TEZ BN H3(1981-), W, wRAFHEN, WiEmsd, Atk T8, A2, iR A, Tel: 010-62794666, E-mail: cza-dce@mail.tsinghua.edu.cn.
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Fig.1 Relationship between pH value of the reaction system and
synthetic AM concentration
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Fig.2 Effect of pH value on NHase reaction
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Fig.3 Effect of initial AN concentration on NHase
reaction velocity
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h T BRI B (R e, ERE T AR KON 10°C. A
TR GIE TR RIFIR. LA R IR B O B (1) 4) 3
h L, ADOTIEER v 5 RO B ) O & LK 4.

B PRI DU HY 5 e B A A s T e vk 6 48 K
TN, ARSI AR E g 100 o/l I, i /KA il ) 22 0 7
PESUA R IERAR 5 A O I 1) 78.2%, 1111 >4 A s I ek
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Fig.4 Relationship between AM concentration and NHase
reaction velocity
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Fig.5 Deactivation curve of NHase in enzyme solution (ES)
and cell suspension (CS) under different temperatures
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Fig.6 Change of relative activity with time
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Fig.7 Deactivation constant of NHase under different AM
concentrations and temperatures
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Inhibition and Deactivation of Nitrile Hydratase in the Production of Acrylamide

GAOYi, LIUMing, CAO Zhu-an

(Inst. Biochem. Eng., Dept Chem. Eng., Tsinghua University, Beijing 100084, China)

Abstract: In order to improve the production of acrylamide (AM), the main effects of pH, temperature, substrate concentration and
product concentration on the deactivation of nitrile hydratase (NHase) in the process of biotransformation from acrylonitrile (AN) were
investigated. The results indicate that in the process of hydration, system pH value changes from 7 to 8, while NHase reaction velocity
remains almost stable in this range. NHase reaction velocity increases with AN concentration when it is below 10 g/L, and NHase is
inhibited when the concentration is above 75 g/L. The product acrylamide could inhibit NHase greatly. Cells were observed slowing
resistance to thermal deactivation in the process of catalysis, and the half life time of intracellular NHase was as long as 59.9 h. At the
same time, the synergistic effect of acrylamide and heat was also an important reason for the deactivation of NHase.

Key words: acrylamide; nitrile hydratase; deactivation



