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A XTI T HARFFE (Corynebecterium) ZBB-21 K BRI RESIF. FHFE
dimA Fet, @4 % B M L-BEBS, HU o-THUESY, "THBELZEIAKS SR
Ef&n. IBB-21 WIEEERRRE D, T 28°c 555 64 NN, KA TS T &

83.1u/mg, TOREEESATELIE NRA 1.1u/me,

FEHiE BREE KSR RERE

EN, FAREDIIRE B K& S
(Aliphtic nitrile hydratase) f{LAK &R
FEEFERRBEOFRE 350 A1
ki, HEET HRABER s 7@
RO, AT (L4 B0 ey Hig
2 BB —RR I 7K A Fg 5 A s T B AR O
YRR AT (Corynebacteriym) ZBB-
1M K- BB T EIRFFE ZBB-21
FEREERAKABNREERFT.
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BIRFE (Corynebacterium) ZBB-21
HAF AT SEEY,

(=) BRE

AE R A . BT ER AR
B3 A R AU SCREY,

R HET A R SRR 4B A e,
S HURIET 1/ 15mol /L BERRZE M i (pH
7.5) th, fEvk# b @ A B % (19KHz,
200W), 18000 X g, 4°C Bl 20 240, b
B4 B K.

(W) BgiEHME.

L EAKAEEANE: 1.0l EY

B K A B TH LR IE I 65 9 {8

W RAERRINE 4.0ml & 650 pmol R il
RUREER 2 i (T° 25°C TRARIR 5 43 BiO W,
12457, BREERE 10 2> %k, 4 0.1ml 1mol/L
HCl # LR ,%HB5EA HPLCY AER
W R R R, £ EREHT, o
LA BT 1.0 pmol F % BE BT iR AUMB B 3 0
—AMEN B,

2. REREASTE DB E: B BL500mmol
AR R O E SRR R RO 30 45 Biabh, H
B L, FAEE 2 3 R 1.0pmol B
ERFT RS B — I B R MBTE AT,

(R) £HBME

B 460nm 4, 1.0cm Y12 REE
R, HEBEAEKES &
(mg/ml),

(&) ZAAMER Lowry 3%

() AR 58

N AERER Y E. Merck PR, N#EEE,
P i ARl

DU-7 %40y 3 6 B it (Beckman,
USA), HPLC M201 (Waters, USA),

AT 1989 8 A 19 B E,
* BFARMNFESHNNH.
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Table 1 The effect of carbon sources on production of enzymes by Corynebacterium ZBB-21

i3 b L Spccifictfctiviia; (u/mg)
Protein
Carbon source (mg/ml) Hg%giﬁgﬁ;c E;m&lﬁaﬁ

¥ Starch 1.56 45.8 1.37
¥ % Dextrin 1.61 52.8 1.27
HER Maltose 1.88 5.4 1.27
XAM Galactose 1.74 43.0 1.26
B Sucrose 1.58 47.9 1.29
MEH Glucose 2.34 37.2 2,10
H®® Mannitol 1.56 41.0 0,95
LIZS®¥ Sorbitol 1.63 48.3 1.33
¥ Glyceral 2.00 47.4 1.18
TE% Succipare Na, 1.54 50.9 1.25
FigEs Citrate Na, 1.36 48,0 1.27
Nane 1.47 45.0 1.26

¥z REHBBRNER
Table 2 The effect of nitrogen source on production of enzymes by
Corynebacierium ZBB-21

be & 4
= ¥ Ewg Specific activity (u/mg)
Pratein
Nitrogen source | ey B BBy
1 (=]

(mg/ml Hydratase Amidase
BEEI W Yeast extrace 1.78 43.2 0.75
4P Beef extrach 1.43 45.2 0,93
FHEB Polypepton 1.40 39.4 2.24
BEOAKXWE Caseinbydrolysat 1.51 43.5 1.93
RE Urea 1.09 38.1 3.84
(NH,),HPO, 0.99 41.0 .63
NH,CI 0.96 42.8 0.65
KNO, 1.902 44.0 b.65
Noxne 0.94 40.7 6.82
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BEO KBS SRR T ZBAE R, R E BT R EMAH B &
(2) BERVRERWHYE R SEEAURRTHASHER, TEE
o T EAE R R, AR B MUK 8

RERBRERETRNBE—SHT HERBEKSBOER, LaFRes
LR, BERSHEROXA. EEH  EUNH B SR (). B1E
BRERSRIMA 01% WAREERT  W,MEEEBNAEBRMA LANMN, =
“ERENAE RLEE BREEDE HENRELNERE, LUKALEE
M.REM HEERCER R EERAE HEEHB. Y4 X B s ame Bl
SRR MK AR AEY SRR 29 1.0me/L A L.0g/L i, %A K S BT IR
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Table 3 The effect of amino acids on production of enzymes

5 B B £ 9 & Relative spei?fif‘ictlii\:'ityﬁ(%)

) . Protein
A EE Al 1.70 654.0 118.2
# & B Gly 1.65 115.3 100.0
AR Cys 1.52 179.0 116.6
¥ % Phe 1.76 661,3 141.0
% H B Gla 1.87 722.6 128.8
E 8 B M 1.52 52.4 114,0
B & i Tyr 1.57 44.4 117.6
% 8 B Val 1.91 62.9 192.0
¥ & % Lys 1.76 53.2 157.6
2 & B Ser 1.74 6.0 113.0

None 1.67 100.0 100.0

x4 REXHNBIHDHDESR

Table 4 The effect of vitamins on production of enzymes

¥ & & l r K £ Relative spjfixgiliﬁﬁrivity (96)
) ) Conce, Protein
Fiiamin (mg/1) (me/mb | fifow, | EES
Vitamin B, 1.0 1.48 416.5 56.1
Yitamin B, 1.0 1.30 75.6 62.2
Yitamin By 1.0 1.35 22.8 68.3
Viiamin By, 1.9 1.22 £5.4 64.5
Vitamin B, 8.5 1.30 55.1 61.6
Vitamin C 1.0 .21 15.5 04,0
£Hm#E Biotin 0.5 1.32 44.1 56,1
& Nicotinic acid 1.0 1.24 i2.6 65.9
AT87 Inositol 2,0 1.24 401.¢ 4.6
MELFEWE p-aminobenzoic acid 1.9 1.21 26.0 72.6
None 1.48 100.0 100.0
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Effect of VB, on activity of hydratase
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Effect of Glu on activity of hydratase
3. VB, SRR HNEM °
Effect of VB, on activity of amidase g pH Initial pH
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Effect of Glu on activity of amidase Fig. 2 The effect of initisl pH on eazymes
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Tzble 5 The effect of metal ions on production of enzymes

&EREF w R £ YR Relative Spﬁﬁi%ﬁ[ivity (%)
) Conce. Protcin
[norganic compound (ma/L) (mg/m1) Hﬂgﬁﬁgﬁ;e i*’mni%aﬁ
CuS0O,-5H,0 10 1.75 234.6 115.3
ZaS0O,-7H,0 10 1.50 87.8 91.8
Nis0,.7H,0 10 1.56 227.7 84.7
Co(NOY,+6H,0 10 1.62 40.4 76.3
LisO,-H,0 16 1.78 33,5 85.7
AL(S0),-18H,0 10 1.55 77.7 58.2
CaCl,-2H,0 16 1.5% 34.0 82.7
MnCl1,.2H,0 10 1.63 16.5 3.5
BaCl,-2H,0 10 1.55 86.2 84.7
FeSO,.7H,0 10 1.70 471.3 134.7
20 1.70 453.2 137.2
KH,PO /K, HPFO, 2507250 1.54 131.9 139.8
500/500 1.60 144.7 136.7
7500750 1.58 153.7 135.7
1000/1000 1.36 161.2 126.5
None 0 1.55 100.0 100.0
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Table 6 lYoducrion of nitriles, amides apd acrylic acid on enzymes production

) £ R Speci%ti'c act‘{fivity gnj.xjmg)
Protein _

None 0.74 9.9 0.9
Propionitrile .34 39.6 6.6
Acﬁl?ﬁiﬁile 0.45 0.2 0.6

n—BE;;I;'EEuuc 2.12 41.2 4.4
isa-Butyronitrile 2.24 45.6 5.1
Aé’c:ga%mﬁe 1.43 29.2 6.1
éézﬁi 1.08 0.9 0.4

NN Dimetirl t e ide 0.82 0.8 1.0
Prjgiﬁafidc 1.14 15.2 3.6
Aﬁﬁfﬁie 0.33 0.8 0.8
Acrylic acid 0.33 0.2 0.8
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Fig. 3 The effect of inducer concentration
on enzymes production
A: RISE S Propionitrile as inducer;
B: THi%S n-Butyronitrile as inducer
l.4: 45 Biomass; 2.RiI5K§ Amidase;
3.JAK 4N hydratase

(1) ERIENBRERNYR

75 bR I g s RO K O R BR B
&R, 28°C #H(200r /min) HE 3
FRATH ZBB-21, ER(E ) EBLEK
SRS D RVE S B SRR E EMAEX.
W 64 /N, THMEREKE.UHE
F PR, BEREESLLEE T 36 N AR, DL
JEE I E R TR R,  EIBLIAG KSR 64
VNP k-

T

BARFT Y 2BB-21 /K &R LT
B0 BMe Yamada BIRERT A
(2R MO ( Pseudomonas chlororaphis)
B23 R KEBERNERERY, 29t
—H W, LA ERRLE Y, Rha
FERTHE CErik Bl EFERER
e xRS TE R R D ERT, RAE
Wit IRATEE ZBB-21 K ABMERIE
G, RARB.ETHENRT E=H00

# #uyE Timely)
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Fig 4 The time course of enzymes

production

1.[57k &%; Hydratase;
2.E:i%R Amidase;
3.4:5 8 Biomass

HEEROERESY. BABRE, R
BERIE %t ZBB-21 BERE K & BERIRERK
B3 TE AR 89 1% 4T A A RHEH (A 3-A, B),
3 A B 2 R T PN B R IE TR & IR R R
KEIS R E SR, ZBB-21 HIEK
AEOEREAESENHETF MR &£ W
o EHERLEBRPINA F, ABIERE
EENLIES, XUERPE SE5TH
KEHNERLAT., HENHEERBA
MEE—-TEMEARERRE BN
o

BeRFPEE ZBB-21 AR EEH
THisE, WHAKSELLTE T & 83.1u/mg,
BB RE Llu/mg. B LIELIETIR
EER AN TRROBLE DRSS 9
o

B PR S S A EE SR A B RO AER A R,
7E4 20g (TE) 46} 500ml 0.1mol/L
BE N RS ROEASE D, RAEN
R TEAE 9 T ERR BN, K
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OPTIMUM CONDITIONS FOR NITRILE-HYDRATASE FORMA-
TION BY CORYNEBACTERIUM ZRBB-21

Li Wenzhong

Zhang Hongyi

Yang Huifang

(Institute of Microbiology, Academia Sinica, Beijing)

The optimum culture condition for the
formation of nitrile hydratase with the hig-
hest activity by Corynebacterium ZBB-21 have
Additions of
ferrous ions, vitamin B,, L-glutamic acid and

been studied in this paper.

the use of n-butyronitrile as an inducer gre-
atly enhanced nitrile hydratase production.
When the ZBB-21 was cultivated for 64 h at
28°C in the chosen culture broth, the specific

activity of nitrile hydratase was up to 83.1u/
mg and that of amidase was 1.1 u/mg only,
The former was about 9-times higher than
that in a medium previously reported.
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