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Anaerobic and Aerobic Bacteria Counts and Enterobacteriaceae
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This study was carried out to clarify the microorganisum of Kimchi. The results were as follows;

1. Anaerobic and aerobic bacteria Counts isolated from Kimuchi were 10°~10%/g and 10°~10%/g,

respectively.

2. The microflora (134 strains) isolated from Kimchi was classified into gram positive rods (106

strains), gram positive coccus (19 strains) and gram negative rods (9 strains).

3. The genus of Family Enterobacteriaceac (53 strains) isolated from Kimchi was consisted of

Enterobacter (36 strains), Serratia (2 strains), Klebsiella (3 strains), Hafnia (1 strain) and others.
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Table 1. Experimental materials
Variety Number
Ark shell 1
Chinese cabbage 12
Japanese radish 3
Chingentsuai 1
Peas pods 1
Cucumber 1
Menma 1
‘Welsh-onion leaf-blade 1
Total 21

2. HEHOREGIUVEESE

2k 10g % 90ml OWE VY VEBERE R A<
» 71 — (Seward medical UAC House %, Lab-blender
80) THRIEL7cd BB OFRKE LT T OAEE
DOPEB T,

BESMEE OB ISR ERE CRILE FA-M

(253) 37

NI | -El ectronic Library Service



The Japan Soci ety of Cookery Science

HAFTREBS2AEE Vol. 28 No.4 (1995)

vV =R, RBWABE) AV, i, BHITES
PEESEIRBER GM i GAM #£RK5# (HASD) % H
W, RO B SR AER U2 BE 0.1ml %
BIRL 35°C, 4BRAIBERORE 2 » = -2 B5SE
B X BHERHEE Lic,

¥, RMEERERS® BT CEREREHLYE
W 35°C, 48 IFHEFEBRORE = » = — R KSR
T XD —RERRE L,

3. SHMEOMEHE

BEOREN LY A5 ThHE AREIMBETIAE

F A 48K No. 1, 2,12, 13) ZHIEOSEREIE L
Too ThbO ABRMBIIIERENELD L, FIT
ThIEEC IR TWBE T EnLEEF AT DL4EY
BET 5 Rie s\ Ol &l Ui, TRBSESIIHMES
ED GM I GAM EREM EEE Licar=—% 79
B X OR— B O KB O—i A BBE O BN
e FIe B Licz v = —% 558k, 3134 B2 4Bt
L, B, FERRARLIV 7T ARAIR Y - THo 7%
s, HHELBRTIERER YA Sy 7 EE AW CRE
Lico o8, FhEAIIA -5 —DHED, 7724
13 o I —DBEE X VT 1%

4. FLFHLOBNMEEFEEONHE, FE
BRI B oo EC B Wit EBR AR A BEE o
BHEcHWcb D EF—DOAEY 2 F A BEE AV,
DERE Ty = v R (RFED OFiRI, WE
Y v EEEIR TR BT BN U BEY 0.1ml BHRL,
35°C, 24§, FIRC2 &ABRARTET, BEEERX
OIFREEES, KB Lk r = -2 RBIEACHEELR,
ThOMEBREOWT, 77 a5k, 7 FYREONE
WEREOBTT, 7 Rr—AFF v F—ETAMED
ZREMINBE LT, 53 A BRI BT % Ml &
RE Lo '

¥, HE BHEOMZRBHMERES » b (APL
20, HAEF 2V 2 —#E) HHAWT20EOEMFEN
MR A HE L TT - 7219

Y=1.166X-0. 9019
(r=0.9351)

Anaerobic culture
Bacteria number (log/g)
N .

® Chinese cabbage(n=12)
A Japanese radish(n=3)
1 M others(n=6)

5
Bacteria number (log/g)
Aerobic culture
Correlation between aerobic and anaerobic
bacteria number of Kimchi.
Notice: Number indicate] the sample nu-
mber of Kimchi.

Fig. 1.

RERRGIUEE

1. FAFOLHEHK

HSIEBER IOFSIEE T & 5 B8 o WEERy
Fig. 1 KR L%, -
BRSRIEEE T 10°~10%/g, FREET10°~10%/g D &
B D, NBCFSEIRChEh 5.64/g 35 X0 5.61/g
ThoT, AP LIfELY & 50 FRBEBRGE DL -T2
H¥Ex &5 1284 (No.1, 2, 38,4, 6,7, 8, 10, 12, 13,
18, 19) oW Tha &, BEEER X OFRER,
10°~10°g DEEICS D, WEEL S, KRR IO
FAF XY SEFEHD T ERAIRD b, ok,
BKIEEOGA LIFRBBEOBE DEE R oMo EE G
#1% 0.9351 (p<0.001) T, WWIFOFEEINEED bR,
ZOBIFRAIL Y=1.166X—0.9019 (Y I3&EZE X
DEEE, X QKBTI EERERT) tF3h
%= (Fig. 1o |

Woodburn & 13F A FDEX I V By BXIO7 A=
NEVBOERERIC BT AR BREEER S L O

Table 2. Gram stains of bacteria isolated from Kimchi
Aerobic culture Anaerobic culture Total
Gram stains Number of Ratio Number of Ratio Number Ratio
strains (%) strains %) (%)
Positive rods (spore) 10 18.2 0 0 10 7.5
Positive rods (Non spore) 28 50.9 68 86.1 96 71.6
Negative rods 3 5.5° 6 7.6 9 6.7
Positive coccus 14 25.4 5 6.3 19 14.2
. Total ' 55 100.0 79 100.0 134" 100.0
38 (254)
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Table 3. Classification of Family Enterobacteriaceae isolated from Kimchi

Enterobacter Serratia  Erwinia Klebsiella Hafnia Not
Characteristics
agglomerans inttermedium cloacae | liquefacience nigrifluens pneumoniae alvei identified
B-garactosidase + -+ + + - -+ +
Arginine - - + - - - -
Lysine - - - + - + +
Ornithine - + + + - - +
Citric +, — - + + - + +, —
HsS - - — - - — -
Urease - - - - - + -
Tryptophandeaminase - - - - - - -
Indole +, - - - - - - —
VP test +, - - + + + + +
Gelatin -, + — —_ + -+ - -
Glucose + -+ + + + + +
Mannitol + + + + + + +
Inosit +, — — —_ + -+ + -
Sorbitol - + + + + + + -
Rhamnose + + + - + + +, -
Saccarose +, — + + + + + -
Melibiose + + + + ~+ + -
Amygudalin 4 + -+ -+ + + +, —
Arabinose + + + + + + +, —
Incubation method Aero. Aero. Aero. Aero. Aero. Aero. Aero. Aero.
Anae. Anae. Anae. Anae, Anae. Anae. Anae. Anae.
Bacteria number 14 10 2 0 3 7 2 0 2 0 2 1 0 1 4 5
Total number (53) 24 2 10 2 2 3 1 9
Ratio (%) 45.2 3.8 18.9 3.8 3.8 5.7 1.9 16.9
Sample No.1 (14) 2 2 0 2 2 2 0 4
2 (15 2 0 9 0 0 1 1 2
12 2D 17 0 1 0 0 0 0 3
1BCD 3 0 0 0 0 0 0 0

Tested bacteria number was 53.

Identification of Bacteria has been done by API identification kit 20 E, profile index (Japan bio MERIEUX Vitek,

Ltd).
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