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The Enterobacter cloacae GAO arisen from plant and E. cloacae IAM 12349, Escherichia coli 1AM
12119 arisen from intestine can be judged by simple methods.

The growth of Euterobacter cloacae GAQO (abbreviated hereafter as GAO) was stimulated two
and three times in optical density by addition of apple juice and casamino acid, respectively.

Cellobiose and xylose were utilized best as carbon sources by GAO, although the latter was
slightly utilized by E. cloacae IAM 12349 (abbreviated hereafter as IAM 12349).

GAO grew in a wide range of pH 4-10, but E. coli IAM 12119 (abbreviated hereafter as E.
coli) failed below pH 7 and above pH 10.

GAO proved positive in esculin hydrolysis test, while both IAM 12349 and E. coli proved nega-

tive. Their difference was clearly observed.
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Vva (BRBE, S0, o258) ¥ I krr
TE, DERVICLDOVEALSTEAL, 2VT5Y
74 F—THREL, Brix ¥ tHEFRL-IDOF ) v
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(2) tERAEE

Enterobacter cloacae GAO (LLF GAO LBY), Entero-
bacter cloacae 1AM 12349 (LT IAM 12349 ERB),
Escherichia coli IAM 12119(IAF E. coli L Wg) % i\ 1=
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ERIGEM™, $hbbs/ra—220g, 7R3
¥ 2g, KHPO, 0.5g, MgSO,.7H;O 0.28g %%
KT L,000ml ZFAM L3 D (pH 6.4) X LT 30
C THEELZT, 660nm TRIEELYRET Ltk
YEGREL L. oL, o pHRBIL xR T
HREYREL, Z8 pH &G YREBLL. ¥, RE
BOINVa—-20fb ) RO FEME L UEEY, &
REO7AA¥VvORBHCKRI 1887 : VB E
BYeHY IV BEAVCTRARCER YT - 73/
MEA®, LE0.06%, DLEI 0. 12%DBRED b D%,
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Fig. 1. Changes of growth curve of Enterobacter cloacae

with and without apple juice

E. cloacae GAO and IAM 12349 in G-media with

(—e—), (—m—) and without (--@--), (—B--) apple

juice, respectively,
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Fig. 2. Effect of pH on growth of Enterobacter cloacae
GAO and E. coli IAM 12119

Casamino acid (—B—) or 18 amino acid (—A—) was

supplemented with G-medium and adjusted to pH 3~

10. The strains were grown for 48 hr at 30°C. OD was

measuted at 660 nm. —@— and —-O-- are E. cloacae

and E. coli in G-medium alone.
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Organic acid
Fig. 3. Utilization of organic acids in Enterobacter
cloacae
E. cloacae GAO (0O) and IAM 12349 () were cultured
in G-modified media with some kinds of organic acids
instead of glucose for 48 hr at 30°C. OD was measured
at 660 nm.
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Fig. 4. Utilization of saccharides in Enterobacter cloacae

E. cloacae GAO (0O) and 1AM 12349 (g2) were cultured
in G-modified media with some kinds of saccharides
instead of glucose for 48 hr at 30°C. OD was measured
at 660 nm.
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A : E. cloacae GAO ;
C: E. coli IAM 12119,
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GIighOREEJY, Vv IY . —ARREETHIR
B, 7o, v, $XU05 7 F—2S0KHEE
BB THEYOHMYRR LS R %, Fig 4
Rl VvyIhagthTvw5 v 1 8Tt GAOo
FHRMEOHME XL Ihic KX, B, BERAL
%R Lic. TAM 12349 iz i LT GAO Di» &
HBHTKEL, BDOLABEI e —R, Fvv—
A, VE—RAT, Bizxor—2XEETH- L. HiC
5 7 b — ZADBE{LHIE GAO L bh IAM 12349 ik
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(4) E.cloacae GAO =27 ) v RE FOILHE
BERAVCOATWAMERKBERT X b2, S+
vav— MRV LRTED, OB LT
GAO 3B#%#RT. Lihi-oT GAO L KBE LI
AR LR KBEN L LTHbh, ARTE~DER
L EECRRIZ S 5. GAO & 1AM 12349 =3,
Bergey’s Manual ® D NAED =R 7 U v RRIZEN

B
Fig. 5. Esculin hydrolysis of Enterobacter cloacae GAO

B: E. cloacae IAM 12349 ;

LIk »TGAO & E. coli LOEREXBEOMCTS
CENNETHHL, IAM LoV RHT-DIC)
BHTHHLELONS, ¥, BB E. coli NEAL
THERFO pH ¥ FYThiE GAO 0 4% E. coli &4y
MUTERRMITIER T ENTEETH B EEL BN S,
EBEHRERRE DI EOggRY Table 1 iR L
1c. GAO, IAM, E.coli 3DV v 22 o — ARDH
R LIOCEFIRRETpHORE L b E. cloacae + E. coli
LHIFINTE, BEREE BRIU=22) vHRIZLY
4tk D GAO LgHikDd IAM 12349 L ¥ 5 »3w]
BBThotc. Vv IRREIOHMELT GAO 1, KB
HBHCERT230TRIBN, =vAYEWERTY
R OMERLL?, ¥1c4H pH, B0 &1L i,
TA Y VBRI OFESE G, Wik o E. cloacae

Table 1. Characterization of growth of E. cloacae

GAO,IAM 12349 and E.coli IAM 12119

E. cloacae E. cols
IAM 12349 IAM12119

E. cloacae

Growth factor GAO

Effect of apple juice  + + —
oY, COBBEABECECEF TR JHof Gomedium  4-10 10 60
2%, HERBH=A27Y vElcae =LY, .

. _ Organic acid
=27 ) YRBRRIEORKR% Fig.5 iRl GAO W, Gitric acid + "
IAM 12349 = E. coli LRIz, =22 )V VvE5HRL Fumaric acid " +
TREORIELA A DRI, GEMlIC=2A7Y) v 2EEE  Siccharide
RN AR (G-=R 7 ) VM) ¥{ED) BIE Xylose # T
T o oiER, GAO MM XL, Hl=RA2 ) vig Ribose # +
WeEEBRCREREK A bR, Zhicw L E. coli © Cellobiose + +
HIEENEL, BARIGGREIhro. Thb Lactose + H+
D e, E coli DRANELN-BE, HEENH= Esculin hydrolysis + - -
A7) VEBBIVG-=A2 ) vEREBYEAV5 2 T: trace.
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E. cloacae IAM 12349, E. coli IAM 12119 t i 54
BIEBAR DD OB IT - 2.
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FURSDGEMIL ) v . — ARENTSEH 2
2, 7% /BEYENTS L3 B RES R

(2) GAO DRFERELTULY v T a2 —AFRFE
TAH7 Y oEE s N IAM 12349 it~ X Ek X
hic. trbt—A, VFE-ANILELIRTED,
Fiz ¥ v m — 213 IAM 12349 Cir & b e Rk
THBHMN, GAO TR XL &k &hi-.

(3) GAO 2, pH 4 55 10 ¥ COLEWEE CEFH
AHETHD, E.coli vx pH 7 JUF, pH 10 TRAFE
¥, ¥7-GAO 3= R 7 ) vARIBWTH - 7oA, 1AM
12349, E. coli ZEHETH ORI LN TH -1,

D EDOER I YMBHIECILD >BDDTH- 1.
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