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.,
1.2 BERx
1.2.1 BEEEEG/L) . EHET 3,NaCl 5, B 2. 5. AMK 5. (NH),80, 2. 5,3
NE R E R EE RER,pHT. 0,
1.2.2 FILAATEIE S (g/L) 2 8 3, EE B 5,NaCl 5, K. HPO, 1, $1¥¥ 10, HAEH
12,pH7. 0,
1.2.3  fExkA e 2E g 5 # (mg /L) :KH,PO, 750,K;HPO, 750, MgSO, - 7H;0 500,
FeSO, + TH,0 10,CoS0, * 7TH,0 10,NiSO, « 7TH,0 10,L-¥: L& 88 500, L- A8 KL 200, ¥
FIELAE 200, VB,-HCI 0.5, 4888 0.5, U8 2, KB B MABTR A &k AL & R
& pH7.0,
1.3 RENHNE
1.3.1 3-SEmeEAKSMIE . ER R HHE SO (TGL 16-& 7 B0 BUA A3
B%F 2 5ml 0. 2mol /L B REREZE W (pH 7. 5) 8, BILA 2. 5ml 0. 4mol/L # 3-F M

ﬂﬁ BAL.F 25 CIES R 20.0 434h. L 0. 1ml 3mol/L HCI & EF K. .45 M HPLC
ORI B R AR B ST BERR AT R LR

7 ERFUY &B T SN KE 3-AE M AE R 1. Opmol B SIBEEE AT R 18
BE O -Fbiee KM —ME R (W,
1.3.2 B SBtBK BRI B 0. dmol /L B BERE R MR R Y Kol g B M4 B 2
Sh T WIE R 3-SR K SRS R ME . FE 1 A R K R TR 2
1. ¢ umol /L J& 3788 B o B 1 5 S0 2 Bk RS i — T 1 N (w),
1.4 &HENAE

15 721 S IEEH 460nm £ (1. Com B M EWHE 20 fTA M AT E IR B Aecon KA
RIEHR T LI E, #B?E%J:Fﬂﬂﬂi
1.5 {B/5EAW

=M i (X (M 201 HPLC) 3 Waters Ltd. (USA) =i ; 88 HE iR B 5 37 48 (TN-
3F) N Tokyo Kagaku Sangyo Kaisha, Ltd. (Japan)™ 721 YRR LEE s
IRV E I TR ,

B S JE SRR 3- U EEERE I B Aldrich b2 AT (USA)Y, IR IR B A hE ™
HEM.

2 HRINT
2.1 3WAYRASIEENHE
21,1 BEALHIE 8 B 5 A - M B OB 40 B S B A LA B0 O BE ) 45 RO AL
B AR B A, 28 C IR (2000 /min) S 7% 72 /B, BERE BRI LB
B P 2R T MRS 49, JEBE 200 T B SE A SIE TR R B KR
#.

WA T R SRR E TR ARG 20 MBI R TR, B 5% (v/v) B PRk
A VMR 0.5% (w/v) BT BHE S B TR AE I 30 2R 28 C A & T2 /e, LR R
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(Aseoun) FTEHR » L2 PR R HE1S D53 B AL BT I & AL AT B 36 Bk,
2.1.2 3-WEMEBEK SRR R I IR B SRR L LB SR T 1
REDRENE 1Y BRI 0. 5% NI W IR e K op, 28 CHF A K 72 /DI,
HEREWRE 3-FEWR KSHME TR AR TN S REW. A 98 TRA
B A —kE R RA 3 - BRI K 4N F B SOBE K SRR IS Y (450K 0. 06 A0
0. 0lu/mg) ¥ H 445 2 SHB-121, £ Biolog Microstation System $ & € B VDA M
(Rhodococcus equi YSHB-121,
2.2 3ok & ERRY MIETS B

A SHB-121 BOb R A T EHRER . B2 RN B H 0 3- Rl k4
N R ST
221 WREXHERGER AU 05X THYAENERERMIFHRZ FEM 11 #F
FARE %) . S 28 CHEIESH 72 /N0, MW R . 3-FIEMLEK S A E SRR K 9
MEHMELERGE DEY, MERMAZERE VI RRMNE T B, KR apirgmn
. ERRBEREEFEPER KAMLENERES. KRR LEHEHE
T, HERAERBARERENY 1% w/v),

1 WRNREENER

Table 1 Effect of carbon sources on enzyme formation of Rhodococcus equi SHB-121

A
® B % ‘ w & gpec(ltf;l; act)wlty
Carbon sources (%} pma "3_*;&&*A§mg B mE R KR
(mg dry cell/ml) a
Hydratase Amidase

nE% Glurose 2.28 0,09 0.0
R Frucose 4.63 0.02 0. 06
i3 4 Sucrose 4.93 0 0.01
FER Maltose 411 0.02 0. 05
"W Soluble dextrin 5.15 0. 04 0. 08
® % Soluble starch 4.67 0.03 0.05
HERM Mannitol 1.18 ] 0.02
I1E X3 Sorbitol 4.07 0 0. 01
H # Glycerol .19 9.01 0. 02
FEBM  Citrate(Na) 4,26 1.7% 0. 31
T 8%  Succinate(Na) 4.03 1.69 0. 31

None 2.46 0.74 0.25

2.2.2 FICHRE A EW T 0- 3% (w/v) TR 1. 0% (w/v)F @RS E 6y 1 1 20
BRES BIMKBIH 0. S U (w/VINTHEBLEY. MR E ., TR MRA
GRAKRREEE N, B REY,SHB-12] MW BEEKEEIEARK LEEREY
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0.05%.

2.2.3 MERMRIHNE.: ESFREHNRER. ARGECERIFRES, 25HA
0. 5% (w/VNARFERLY . SRR AENEERSY. HNEHRENTHENTER
(3 2)%H, SHB-121 BpK SR KREY Y RAESR. LEERSUIETHR
FRAKRE. ZBASUYNEFERNESERAER ST -HERRKSN,. WA TS
IEENER, B FTETHEERN RERE, R PEFBREEWNRER
8%,

%2 RGNENELNER

Table 2 Effcct of inducers on engyme formation of Rhodococeus equi SHB-121

AN |
x5 @ £ ‘ » = Spec(y.ﬁ}: sct)ivily
Tnducers (0. 5%) . REARTER | 2 SRR A N
(mg dry cell/ml} =
Hydratase Amidase
Ao Propionitrile 3.32 0. 20 0.02
B IE T8 Methacrylonitrile 411 1.53 0. 32
RTH isc-Butyronitrile 4.55 0. 05 0. 04
ETM n-Butyronitrile 4.09 2.54 0. 06
Fq. 3] Acetamide 1.10 1] 0. 05
). 3. Oxamide 2.31 0 0.01
HAFBB:  Methacrylamide 314 3. 00 0.39
R IRt Nieotinamide 1.57 0.01 0
AR Acrylic acid 0. 25 0 ) 0
XA ] Nicotinic acid 0.37 0 0.01
390 0 N 3-Cyanopyridine 1.81 0 0.01
None 0.40 o 0

UHRERBBESHFRY 8 AEREY 0.6% (w/v)if ,SHB-121 B RS R &Y 3-%
MEEKSBEEARBEE D B EREA R ELECHERE. 4 PEFRRESE
EXTFRAEEN KEHEHIBEE. KEATHEEIREE T, P AREBRERR
AEWMAREK, Hink TR 5 R .

224 ERBFUNEXNNER. EESHF ST TFNERERERE D, Bing
PRV, ERB DR EEE I ME S RENH B Nt Mg™, ¥R R Fe'' IO E
AR RN SHB- 121 B 3 MEMBEKEHMHUER MEXREKANELLYHE
ik,

225 @ERNBERMNEERNEWR . SREH, EFAN 8 FhEER(0.05%)M8
£ Qmg/L), DA RN SHB-121 B - MM R X 4WE
EREH.
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226 ¥ pH MBPER MR LR DR, LIFFHEYHE pH H 7. 08 ,SHB 121
WAEMTE SAREHE, T pH X2 K I B C B W,

L] .
g o
% : '8 £
] 3 a -
s E £
2 03 g 2 £
E S N 3.0 5- 7
rd l 2.0 ‘: 8 10 . 4 & £
" - B D e S
e 3 - H = s
. e B — e — n —— e 0. 1 1 i 2 1 I 1 " !
0 02 04 06 0B L0 H 50 60 70 840 8.0
* R Inducer concentration(% ,w/v) EHpH bital pH
H1 SfFekEdRERaEn 2 Wtk pH XTETE R W
Fig. 1 Effect of inducer concentration on enzyme Fig. 2 Effect of initial pH on enryme formation of
formation of Rhodococcus equi SHE-121 SHE-121
1. 4 ¥’ Biomass; 1. 44 & Biomass;
2. 3-WUAuERE K4 M Hydratase; 2. 3-fFEatBEAK 45 M Hydratase,
3. BB KWW Anidase, ‘3. ERBE AN Amidase.

2.2.7 EFFiE B A Y ) X MR
BREw . MERSEFHERXE
W &8, SHB-121 B2 41 h 3-
WK & WA HOS 1RSSR
RARMRE. KB EREY
BC, YREHTREMEN, EEZR
W5 o S RE A .

[ FA A RtiPugd: ok e L
(H3), 3-MAEMuEkEMEIES A
ERRERITROTH . DI 3 34 o™ XN w0 %
ARMSPIBEE, REHERR SRR Calture timetk)
HENER AR E, EE50. 3 BRI B
AMBEEAXBROERLARE Fig. 3 Time course of enzyme formation of Rhndocoocus
M. =4 FRBERNFEBEHERR equi SHB-121
[ £33 L § 03 LR Iaarhar 3,4 12 f:;“:‘::;'m{ .

BAF, METERGTELRAMN " H Pycratases
A 3. RABR AWM Amidase,

BREMNME, EMETHIRIsEE DEFHSMERRKEIBUETHS
#,

I
o

J.op

2.0F

(X} [>%)
E=) =)
1 Biomass(mg/ml)

1.0

1% B Specific activity (u/mg)
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e AT ESE R TR ERMN TR, SHB-121 H 3-FAMBEXFBREED
A3 5 du/mg. LT A TERE ARET 95 1§,

# F XK
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SCREENING OF 3-CYANOPYRIDINE
HYDRATASE-PRODUCING STRAINS
AND FORMATION OF THE ENZYME

Zhao Aimin Li Wenzhong Yang Huifang
Cnstituze of Microbiology s Academia Sinica, Beijing 100080)

Abstract A bacterium, Rhodoceccus equi SHB-121 forming 3-cyanopyridine hydratese
was screcned from soil polluted by nitriles according to the biomass and the enzyme ac-
tivity, Its activity was the highest among 20G nitrile-utilizing bacteria isolated. The opti-
mum formation conditions for the 3-cyanopyridine hydratase of SHB-121 have been stud-
ied. Under the optimum econditions .5. 3 u/mg dry cell weight of specific activity was pro-
duced ,and the coexistent amidase activity was very low. The specific activity of strain
SHB-121 was about 95 times higher than that in primitive screening medium.

Key words Microbial conversion, Rhodococcus equi, 3-cyanopyridine hydratase , Nicoti-

namide
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