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2. A, B 5.0ml EBEET 4000rpm El N 45 2
BN 20 AL EiERE . INA 2.5ml &7 3K &) Table 1 Result of prcliminary screening
BRI R B S —
3BT AT R M By Cecere gitul. mren | Box | s om| ARED
e 352mg 9S-I 90ml pHB. S5, Name of  [Number of{Number of arjt];:f:b:;ati‘i
0.05M E‘Jfﬁi&:’ﬁ@?&qh& 1.8ml iﬁﬁ%i‘é‘?& bacteria species strain
FiE W, 30°C R, MALRHEMSE B & Bl
0.2ml, ?ﬁ—ﬁﬁ?&ﬁﬁﬁ 30 ﬁ%h,ﬁt IEEI __\I S 2 5 5
BiAmA 2.0ml Fi 65 £hER K2 HI 49 5% X B Aerobacter sp.
SBEFETRONI,T 4000epm B 30 380, Al e —
@itﬂ.h?ﬁ?ﬁ,ﬁﬁj'ﬁ& 0'50,“ Hﬁéﬂijﬂfﬁﬁ 438nm Achro:f;.ba:tcr 2 6 6
Fheta, IENOBENRRESRE, NEtE ——
B L YR B T 5 T KA v
XK hydrophila L
BES (u/ml) = m b HIMFFE
K (HERBO = 29.5 A iriiontl BN S
4 EMBEAE: R 0.2m RS WA o “
3.8ml £FEHBAK,TF 600am F,HRE 0.5m A’?::ii'zﬂ" 1 5 5
ARk i L) A T 3K 251 » M SR —
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% % Lac%ﬁa%!m 3 4 4
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;& 1
mean | W ox | K x| GORED
Number of
Name of Number oflNumber of active strain
bacteria gpecied steain
+ |+ [H4
¥EELAE | S
Proteus vulgaris
BHE
Psendomonas 138 110f 21 3
sp. .
AR R 4 7 7
Sarcina ap.
WEEFEH 2 3 |3
Serratiz sp.

BENTREAREFEREFS TR AR A
“ite :
The grades of eazyme activity of cclls were cal-
culated according to A,,,; which was measured
under conditions as in materialt and methods
<+ 0—0.050; --+: 0.050—0.100; ~+-4-=:
0.100 pJ |-,

n2 X N & R

A 4 0.100 EATEEET R E W,
HERTTE 2,

2R BFE SRR IR ER
WA T R BT S, Kkl 73104
BHEBE RS HiREEI = S
Ee 20 B

LR R RS ERNEE: BET
HEGHE HTE Aue 20 0.100 UL R #R: # &}
BHERR R AEFRHRITERAE, 2E
BRE 78 B SE P B 0K AL BE LRI
SHR. 3 3 HBAEEE 73104, 73101, 7337-
1 IR =4 SR e N-R I BER -D- K
HEBRHEERILT.

BHb, ¥ 73104 BERRE L = bR
RUN-HFRAE-D-ZHEEBRN 440 % #
e RE RS (i 1, 2),IFHRR
BRIP40 N-E P B E-D-FEH 2. Hit
LT R K S- K B IH ™= A&
N-% F B2 -D- KN E B — S W 4,

(=) @R <8t ¥W

Table 2 Result of second screening
Bk [ Lifse AT SC8e35 F W BB 2 i i 73104 24
B R E R Enzyme | Enzymie acti-
activity [ vity of super- i,
Name of bacteria of cells natant
Ao A
EXERBHE
P:euda:nona: Huorescens 0.065 0
EL ARl o o)
Pseudomonas puiida 73307 0.087 0
ERELRE
Pseudomonas putida 7352-2 0986 0
ERHARE
Prendomonas putida 73627 0.067 0 ’
EiA- Nl ’eﬁf
Psendomonas putida 7321-1 0.165 0 r
ierl-ap et B0 W0 B0 2000 1500 1o 56
Pseudomonas putida 73104 0.176 0
Cm™
Prendom e SF o 0.155 0 B EREREE 73104 RRPA Sk N
PR E-D- 3 WA AT
BB L L SRRRD
= 4} 0.108 ] ig. 1 of reaction product of Psewdomonas
Lol 2T prtida 73104 and standard sample
(-) !ﬁ N-carbamyl-D-phenylglycine,

LERTE tedk: oo chr-meis

LARdE S Standard
2. W% Reaction product
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N3 BEREFRRAIITSR

Table 3 Analytic result of product of enzyme reaction

mms | mmE | B oA | s | ks e Dralyos
Weight of Oplu_:al Optical purity] ) ¥
Number of product MP activlztﬂy °
strain (&) © feld (%) © (1) o™
R AR 184—184.5 —137.2 55.66 5.19 14.43
Standard
7337-1 0.55 183—184.5 —136.0 99.13 55.64 5.26 14.33
7321-1 0.70  |185.5—186.5| —135.% 98, 76 55.55 4.98 14.02
73101 .70 185--186.5] —137.4 100.4 55.65 5.21 14.45
73104 0.90 185—186 | =—137.0 99_85 55.63 5.28 14.41
RSN TR B ARERITH
Element analysis of standard sample was calculated according to theory,
24 EHEANBEKNARHER DL 1.0% Ref: B, 0.3% NaCl, 0.1%
Table 4 Effect of various carbon sources on cell S-REEESEMERE, EANA 0.5%
growth and enzyme production %%ﬁxﬁ&ﬁﬁﬁi%:%%ﬁﬂﬁ‘;o ;ﬁ.
5 B %ﬁi Enzyﬁ?ﬁivhy BB, WM MEIBRENEERE
Garbos 30UCe | (Auee) Ca/mb) U, T 5L A B B AR o B UM A4 A L
gﬁlﬁﬁ; 0. 371 0.594 B, H . HEERRRERI TEBER.T
ucose
- BEBETEEENCEEHABNEER, o
B o 0.267 0.702 A28 AL e B A R P
A WA 0.268 0.712 () SEAXFE P
Lactose SRILIALEE, Hihh IR ER
gﬁﬁ 0.266 0. 640 BN ENE LI AEwHTR
5%, B RWE S
2 S0 0.203 0.732
Maitose thEs AR EFMAEEE L ERE
roM 0.390 0.024 BE 73104 TR TR Z A RKET, &
ycero

THE RS RERN A LR, HEL

BF:d:3d i )
Soluble starch 0.283 0,728

FEEAERIEFRELERRE, &W

AV EREAAMENENTER, Bk

Gl’fgﬁfﬁid 0.361 0.880
B EE AR REEASN, HEXN
M:ﬁliéﬁfid 0.371 0.786 & B WA Flo

pr— - o (R) AR ¥NLEER
Citric acid ) ' 1 ABMNEENE. ERERENGE
e e " 570 IR RN AR AR ASTLE, % Em
_ B 3, (A 1.0% FEw, PERE, HE

L B 0.362 1160 R 54 K T B AR Mo

= -~ - ) BEENREARE EH 10%
No s, 0.3% NaCl, 0.1%5-EEERNE
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Fig. 2 FI'-NMR specutrum of reaction product
of Prettdomonas prride 73104 and standard
N-carbamyl-D-and L-pheuylglycine
Solvent: dimethyisulfoxide

1. N-HEX-D-F HHM N-carbamyl-D-
phenylglycine

2. N-FHkE-L-X H J& N-carbanyl-L-
phenylglycine

3. =4y Product

SR E EMA R R B 8 & 7R
%, #RMA 4. EERE R SR
BREFENXA, "HEESEH M
INToER B, JH 2.0—3.0% AR T]
ISR SRETE ), ML FRRL A % L
2.0% J4H,

() HSWHITA

1. % SR E5H 1.0% HEK.

pH

05 9

1.2} .
2
10F c:
a4
=) 5
Epg{ &
= L]
= & |
% 06l ? H
< !
% m 04
° s
:‘_Cl " 4 H
=
frr]
b ‘]U.Z
%a 6.2%
&
0 1.0 20

FME Lactic acid (95)
B3 FEEERMENREN

Fig. 3 FEffect of lactic acid on cnzyme production
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Fig. 4 Effect of yeast extract on caZyme tormation

1. §iE& 7 Enzyme activity 2. 2-# & Piomass 3, pH

20% BIER 0.3% NaCl |5 W
AF 6 RIFIE L SWETHR, ER
HAERE s-rRAaEURmRRE,
EEMEN, R RS EE ™
M RSER EhLls-FEHHE. A%
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Table 5 FEffect of various nitrogenous compounds on cells growth and enzyme production
5 AR E H U
& WL m Lactic acid medium Iycerol medium
Concn. .35 P
Nitrogenous compaunds Ei%!-ﬁ Enzyzge Q.':%E Fﬁgﬁ?njr
(%) (l‘:m‘l)“ acuvity B‘;:ma” activity
600 (u/ml) ( 600) (U /lll])
X No 0 0 0 0 0
BB Proteose 1.0 0. 180 0 0.188 0
b5 Fish peptone 1.0 0.276 ] 0.302 0.374
EHB(ER) Peptone (Egg powder) 1.9 0.150 1} 0.204 0
B Beef extract 1.0 0.218 0.118 0.169 0
FEEL M Yeast extract 1.0 0.334 1.646 0.404 1.214
EAQG{HAE) Pepone {Fish tueal) 1.0 0.240 0.138 0247 0.142
® % Polypepton 1.0 0.099 0 0.137 0
FE k¥ Corn-steep liquor 1.0 0.177 4] 0.204 0.212
DL-E ® & DL-methionine 4.5 0 i} 0.065 1]
L-K2%##8 L-aspartic acid 0.5 ¢ 0 0.122 1]
L-B# K L-glutamic acid 9.5 0.062 0 0.09%5 1]
DL-ZE R #HE DL-phenylhy-dantoin 0.3 0 G 0.059 -0
(NH,).50, 0.2 0 0 0.048 0
NaNQ, 0.2 0 1} 0.063 i
(NH,),HPD, 0.2 0 ¢ 0.119 1]
NH,NO, 0.2 0 [ 0.085 a
NalNQ, 0.2 1} ] 0.084 0
fEZ: Urea 0.2 0.105 0 0.097 0
FREFESBEE 0% AR HEE 0.39% NaCl, 0.1% 3-XB&H
Both medis contain 1.09% lactic acid or glycerol respectively, and both with 0.395 NaCl and 0.l9g 5-
phenythydantoin
28 r H
fane v
£ H ~34 5 3
< T i ¥ E
4 -~ 2
Z 20 g 1z Z &
H = 4 o
¥ = 404{90 Z16 1Q4190
£ s e
12 § - 8.0 v g 8.0
2 + E : ’
= 0.7 470 £
E ;0,8 0.2 7.0
& 04 1 deo i
It i 160
, AT & T

0 0.2 0.4

S-FEBREME 5-phenylhydantoin (%)
S-EEBEARSTBHXR

Bs
Fig. 5 Effect of 5-phenylhyda

enzyme formatiun
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Fig. 6 Effect of 5-methylhydantoin on
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Table § Effect of varicus comipounds sn

enzyne formation

caw | gms | R
Dlomats | 2V
Compounds CAson) Cu/ml}
T
Mo 0.396 1.118
R%HE 0.398 1.638
Uracil
B i #E
Barbitone 0,345 1.062
EL b 228 .
Barbituric acid 0. 380 1.214
B
Orotic acid 0.410 1.430
Fogal 3
Alloxatia 0.385 0. 846
Allantoin 0.394 1.066
fRemne
Aden'x.:e 0.322 1.924
OB AEMIE 0.350 | 1.028
6-aminopyrimidine
w® N
hydantein 0.363 i.494
5-PEEE .
5-methylhydantoin 0.373 1.642
S-BRMLEARA
S-methylthioethyl hydantoin 0.351 1. 056
HHE-5-7 8
Hydantoin—ﬁ—pmpionic acid 0.369 1.056
BH-5-A% -
Hydantein-5-prepionic acid 0.389 1.056
S-ERXEE
S-hydroxymethyl hydantoia 6.061 0
S-S TREE
5-isobutylhydantoin 0.330 1.012
5-plwk B X% R
S-imidazolyImethyl-hydantoin 0.404 1.136
5-15] 0% A X i
5-indelylhydzatein 0.351 0,930
-EXRA
$-phenylhydantoin 0. 364 1.638
5 ﬁ—gwgﬁﬁ. ; 0.39§ 1.166
—arninopropylhydantoin
N-ZHEEEFTEE
N-carbamylphenyl-glycine 0.404 1.166
N-EE& R S R
MN-carbamylmethionine D.403 1.224
N-E PR A 0. 388 0,544
N-carbamylalanine . .
EH R
Fhenylglycine 0.382 0.944

FRABENMEERERE B 20050 #H e
Ho

. EEHNRERE. FLAEME
FADFMARBEN 5-F & & AR5
FRBHEATREES, LEEHINEY
BES5ESWHEBNXEWE s 186

S RRAENBZ IO AERRNER
EARN0.2%, Wit B BT HfE
BRI T, BREET S-REBEEN>
EREEERSIGIERL S-F BB A
B

() 4REFH =¥ E

Eafd 20% BEHE. 0% 18,
0.3% NaCl, 0.1%5-HFEEENEFENAN
AR MAZHAELEBESF, BB H
TR A i AR R, R WE 7

£7T ZHSRANTHFENEW

Tahle ¥ Fffect of varicus metal ions on
formation enzyme
: BiEh
BER | G| s | Eozyme
Mceallic salt | (ug/ml) Aus éﬁ‘/‘["“‘g
AL No 0 0.351 2.164
MgS0,-7TH,0 300 0.350 2.164
MnSO,-4H,0 108 $.352 1.844
ZnS0,-7IL0O 100 0,346 2.188
CaCl,-ZH,0 200 0. 350 1.678
CuS0, - TH,O 107 D. 333 1.18D
NiCl,-6H,0 100 0.352 2.016
Felll,-6H,0 10¢ 0.352 1.892
Fe$0,-7H,O 100 0. 371 2.144
CuCl,-2H,0 100 0.332 0.646
% REFEFIRS BT 2L 5 R

FTHEEERLTIHE &M, Mg?t, Zn't,
Ni**, Fe**, Mn™*, Ca™* f1 F&* E 3=
B CAAE R, Co™ A PEEH — & imEfE
E,f cu* BEFOMEIER,

() geiEfkRis oH ¥Rt E
LU

BRFEN pH B 4NV NaOH F SN
HC! B3I 7 B7ReY oH i, KR G ## .
B EEMBNRRE DA NE 7.5

HE
;‘:i‘?
3

i+
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TR EEN, MEHRNRAKEREWMAX,
O 48 M7 Bl b, B 1R B AR A o

(h) BERENHRHED

EEREDIMARERE NaHPO,,
HAEmREmmE 8, KA NaHPO, B
X R A R BB R B R, R
EFARN0.2%,

(+) EFEERN~ROER

pH

K% Enzyme activity{u/ml)

24 1

L
=4
H: B Bivmass Agpe

g
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Fig. 9 Effect of medium volume on enzyine
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it 5 Enzyme activity (u/ml)

B Time ()
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Fig. 11 Time courte of enzyme formation
1.Bgi5 ) Fnzyme activity 2.4% & Biomass 3.pH
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RIS HEE 10 FrFlimA T, T 200—
210rpm BERSIBE EXEF R EEE H,. 8
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(+=) wBeiES BRI XR

ELRBENSRERFE (0% B
B, 1.0% F &, 03% NaCl, 0.2%
Na,HPO,-12H,0, 0.2 %5-F & i#EH )1 pH
TERATH I, WEWERHRR BEER S IR
MR, ERNE 11, 7310458 7EX4 3
FHFEBEEESE, REAERERYN
13.5 /B, FENEE IR AIRRE HE BT
FEo

o

Yamada "5 5t — SRENERS RIS
Wi 2 AR R RE - W D-=
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HREHES T D-- SRk k. (ARIBE R
2o RAVEZRNAA D- kS H

- 047
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R E A W R LI 73104 5 R
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m, REHSHESES B ERXE
Wi, 1 Yamada E"ERGEEAKRE™
A AR RN, BEESTEEE
0, LR B mRE RE Fit.

Hoh, EREBE 73104 ERGE -
B E EIMAES N 8 R LA iR
& 50%, TR REE NI R
MAE S EPETEES—%, KiNER
PMEEHRERA; hikiHERE W
EEAERBARE S ETLE
¥ IR K % 4.

MESHHEER LIRS, HEBR
W EY: PLEE. R BR e %t
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SCREENING OF STRAINS PRODUCING DIHYDROPYRI-
MIDINASE AND FERMENTATION CONDITI{ONS

Sun Wanru

{(Ingtitute of Microbiology, Academia Sinica, Brijing)

Eight strains of Pseudomonas having
dihydropyrimidinase activity which asymme-
trically hydrolyses DL-5-phenylhydantoin
into N-carbamyl-D-phenylglycine wete sele-
cted from 273 bacterial strains belonging to
19 genera.

Their ptoducts from DL-5-phenylhy-
dantoin were compared with the standard
N-carbamyl-D-phenylglycine in  melting po-
int, optical rotation, infrared and H-NMR
specttum. Pseudomonas putida 73104 was
found to have the highest activity of dihy-
dropyrimidinase which oroduce N-carbamyl-
D-phenylglycine,

Optimal conditions for the growth and
dihydropyrimidinase formation of Pseudomo-
nas putide 73104 were defined. The results
suggested that enzyme

activity increases

with the increase of the amount of yeast
extract (0—0.3% ) which is an essential
factor for enzyme formation. Enzyme for-
mation was enhanced by glycerol and lactic
acid and was markedly inhibited by citric
acid, glucose and Cu?*+ ion. 5-Methylhydan-
tion, 5-phenylhydantoin, hydantoin, uaracil,
adenine and orotic acid were found to be
effective inducers for enzyme formation.
Suitable medium consists of 2.0% vye-
ast extract, 1.096 lactic acid, 0.39% NaCl,
0.29% Na,HPQO, and 0.2% 5-methylhydan-
toin. When the organism was grown in 250
ml flask containing 40 ml of the above me-
dium on the rotory shaker (170 rpm) at
28°C for 13.5 hours, about 2.5 units/m} of
dihydropyrimidinase was obtained.
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