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Abstract

A strain of Streptomyces sp. (YS-40) which was able to produce penicillinase, was isolated from soil and the en-

zymatic characteristics of this enzyme were investigated. The crude enzyme was obtained with the fractionation by

80% cold acetone. The optimal temperature and pH of this enzyme was 45°C and 5.0 respectively. The stable pH

range of the enzyme was between pH 5.5 and 8.0 at 37°C. By heat treatment at 60°C and 80°C for 10 min, the remain-

ed relative activities were about 50%, 30% respectively. The activity of the enzyme was inhibited by Cu

++ Mntt

Znt 7t but Cot +, Li+, Cat +, Mg+ * Batt did not affect. Among 11 chemical reagents, ethylenedi aminetetra-
acetic acid disodium salt (EDTA-2Na), sodium dodecyl sulfate (SDS) and sodium fluoride inhibited the enzyme activity.

8

F

Penicillinase (g-lactamase 1: Penicillin amido-
B-lactamhydrolase, EC 3,5,2,6) = g-lactam
antibiotics ¢] g-lactam ring-& MK st = B
FEA 19404 Abraham' Fo| E. coli M. lys
odeikticus % Gram positive bacteria 7} 4 K35}

¥ B##% 7} penicillin-g AiGtElk A Flele HE

< BHEE % o] BFFEE penicillinasezl i &%
o penicillin2| g-lactam ring 2| peptide li-
nkage 7} 7K 532 == penicilloic acid 7} 4A% =
tte ZAE 9 H P pglactamase £ o 2] 7} A
bacteriadl| &Kl 4] 4 A% = "**? enzyme induction
*%% enzyme secretion,”? transfer of genetic el-

immunoassay' % 2] 3% =
5 ol

ements,’> " vk

#sE7t Slo] 2tk Penicillinase &



15, 00035, 000 #2EE o} HEW K5 T BEHEEN
S 24 2 S aureus, B.licheniformis, B.
cereus B E. colis FIMste) gz sdrk
Gram positive bacteria = inducible enzyme ©]
=} Gram negative bacteria-= constitutive enzy-
me 2 8 AE =R o] Frbx] g Xfel
A e #itE s Ao Sireptomyces sp.
7} 4%+ penicillinased] a4+ 2% #H
&7t A wolelm®
K KRl A= tig o4 3EESE Streptomyces
kBl Esl= 3 Ebke #FIste o] EEsL A4
PE3} = penicillinase & of 2] 7121 BEFRFEHY H5E
T FAESI 2 BRE st wtelch

HE U Fik

HHEms Y BERERA 5
A Esgol A Bkkel BERAEMM kK

« B E™ o} 3eh

Ehke| HEE

1000 m¢ Erlenmeyer flaskoll & #HAKA RiHs
200méE fushe] REEEY # WMo & fEms
o] 30Tl 4 A @ik fEsk el

HEFFR S RN

i S -8 ¥ acetone (—20C) 2.+t 80%
FIAA -20C el A 2 HEI] wCifisl £ 12, 000X
goll 41 3057 sE s lkst el eol=l Akl L
M5 0.2M phosphate buffer (pH 7.0) & ~4f
R mEsle HEEEKe 2 WiHstEch

B SREME AT

AR o) Hikoll el A 620mmell 4 WIS
B shed xfHAK oL o] i RIxbinitge v et
ek

BES ¥R

A EEFO RUEFRIES FAstsl 28t
5C HR#o 2 30C~50T ~Fol 2l EHollA &

186

FRULAIA 2 R Fig. 13 el g-lact-
amase 2| {EF &#EHE 71 30C et Goldner,”
Yamagishi® & 2| #i#514 35°~407C el-= Manson
9] KSR 45°~55C 4tolell MmaiftE-E vieb
9}l Novick,” Royce? %2 (582 Z)s) ¥
o B-lactamase ©| HCAEHME = 30°~55T 4+
o] olu} A EEF = 45T etv by w2 I
ol 4 L &Mkl Skt =ladeh

100 L

S

S

kS

2

1)

«

2 so0f

=

)

z ]
LA 1 'l 'l ' 'l
0 30 35 40 45 50

Temperature(T)
KFig.1. Effect of Temperature on Enzyme

Reaction
The enzyme activities were measured in 0.2M
phosphate buffer (pH 7.0) at various temper-

ature.
pH2| B8

A REA WGPEAl A= pHO| B JASH
7] 9)8led Mcllvaine buffer @ Clark and Lubs
solution-& {#FRicie] FilL &2l pHE 3.5~9.07}
2 JEier o REHIEME-Y MAtelel R AR Fig
22} 4tol pH5. 00 A A58 (HPERE bl
th o)+ HTTol whe} fEH foapH7F vha &
E 1= gl =jut Richmand® ¢] benzyl penicillin-
{Ef3r 7% gram positive bacteria 2| B-lact-
amase 2| EifEiEM: pH7 6.0~7.0 o) glrl= #
froll Feal i e slolglon = S
¥ gram negative bacteria 2| @-lactamase 2|
fER gtd@pH 7} 5.0~8.54Fele firfEidtelE #H
HEP 2 zhoksl e A BEHL KBNS
lactamase 2| fEF pHEiE ol A &R EeiE

sl frfstE A 2ok

# REM
A FEFR O MAwtE-Y @MAsksl $18ke pH



100 r

50

Relative Activity(2)

I 'l Iy I A

TH | H
03540 50 60 70 80 9.0
pH
Fig.2. Effect of pH on Enzyme Reaction

The enzyme activities were measured at var-

ious pH 3.5—8.0 (e —e) : Mcllvaine buffer,

pH 8.0—9.0 (O—0Q) : Clark and Lubs buffer.
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Fig. 3. Effect of Temperature on Stability

of Enzyme
The enzyme solutions were treated at 37C
(e—e), 60C (0O—0), 80C (©—@©)for
various time. The remaining activity was me-

asured at 45C, pH 5.0.
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Fig. 4. Effect of pH on Stability of Enzyme
The enzyme solutions were treated in the var-
ious pH values at 37C for 60 min.
pH 3.5-
pH 8.0--10.0(O0—0) : Clark and Lubs huffer.

8.0 (®—e) . Mcllvaine buffer.
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Table 1. Effect of Metal Salts on the
Enzyme Activity

Metal salt Relative acitity
None 100
CoCl;-6H,0 93
LiCl 95
CaCl;-2H,0 92
(NH,) Mo;0,-4H,0 100
Na,WO,-2H,0 100
MgSO.,-7H,0 92
ZnCl, 89
CuS0,-5H,0 63
RBaCl.-2H.0 93
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Fig. 5. Effect of Concentration of Cu™ on
Enzyme Activity

The final concentration of CuSO,-7H,0 in the
reaction mixture was 2 x 10°M to 10°M.
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Table 2. Effect of Chemical Reagents on
the Enzyme Activity

Chemicals Relative activity
None 100
Sodium Fluoride 78
&£-Amino-n-Caproic acid 87
Sodium Azide 83
2.4-DNP* 90
EDTA-2Na** 71
SDS*** 44
MIA**** 92
O-phenanthroline 105
L-Cystine 93
Urea 97
Sodium Arsenate 104

* 2. 4- Dinitrophenol
Aok Ethylenediaminetetraacetic acid disodium
salt

*#x  Sodium dodecyl sulfate
**#x Monoiodoacetic acid

The enzyme solution with various chemical
reagents was pre-treated at 37°C for 20 min,
and the concentration of chemical reagents was
3mM at enzyme pre-treatment. The final con-
centration of chemical reagents in the reaction

mixture was 1lmM.
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Fig 6. Effect of Concentration of EDTA

on the Enzyme Activity
The final concentraion of EDTA in the reac~
tion mixture was 10°M to 10™M and the enzy-
me solution with EDTA were treated at 37C

for 20 min.
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