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Prediction of the Cause of Bacterial Contamination
in Kimbab and Its Ingredients

Kook-Hee Kang, Sun-Kyu Choi, Ae-Kyung Ko, Hye-Lan Kim, Kyung-Min Kim and Shin-In Park

Sung Kyun Kwan University, Suwon 440-746, Korea

ABSTRACT —The distribution of bacteria in kimbab and its ingredients have been
investigated. The total bacterial counts were over 3X 10%g(n=30) when the kimbabs were
delivered to restaurant and it exceeded the legal level 1x 10%g defined by the Code of Food
Standard in 1991. The gram-negative coliforms were also detected 1.9%x 10%g. In order to study
the cause of bacterial contamination in kimbabs, the ingredients used in kimbabs were
examined. The bacterial counts were found 10°—10%g for kim (laver), 10*—10%g for sausage,
10*—10% for boiled-spinach, 10*—10"/g for carrot, and 10°—-10%g for Danmuji, respectively.
From these results it could be concluded that the bacterial contamination in Kimbabs was
caused mainly by the ingredients such as kim, boiled-spinach, carrot, and sausage. Therefore,
this suggested that the sanitary manufacture of kim, the storage at refrigerator temperature of
the ingredients for kimbabs, and the proper treatment of equipments should be maintained in
order to reduce the bacterial contamination for kimbabs. Furthermore, it should be required to

obtain the basal data for establishment of the sanitary standard of kim and kimbab.
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Table 1. Guideline for standard bacterial counts in Kimbab and Dosirak by Code of Food Standard in 1994

Index The former allowance standard Guide line-94 Pull-data
Total plate count <10°g Dosirak : 10 hr for Summer,
Coliform Negative(coliforms) Negative others 12 hr
Staphylococcus Negative Kimbab : 7 hr
Salmonella Negative
Vibrio Negative

Table 2. Increase of bacterial counts in Kimbab during storage at the different temperatures

Total bacterial counts (cfu/g)

Coliforms (cfu/g)

Temperature

0 hr 6 hr 12 hr

0 hr 6 hr 12 hr

10°C 338x10° (n=30) 8.89x10° (n=4) 1,34x10" (n=4) 1.90x10° (n=15) 9.77x10° (n=3) 9.54x10° (n=3)
18°C 338x 10° (n=30) 2.95x10° (n=9) 3.98x10’ (n=9) 1.90x10° (n=15) 1.65x10° (n=5) 3.89x10° (n=5)
25°C 338x 10° (n=30) 4.07x10" (n=13) 1.34x10° (n=11) 1.90x10° (n=15) 4.89x10° (n=5) 1.58x 10’ (n=5)

iy 3 2@

QU SAlRH R 20l CHE ABBHO| JIE

selietel EAE Pulel BE wARrel SAvIEe
19933714 24 19 D AFF1002k0l 3}, A2 E
gHo2 sof Ao} 1994de] Y Y HEFHAME
W, $N XEATE, dudehE, il e ae
g4oz FHBT U Rolo] YbAFFl T FHLE
ool Al Sjo] W3tk Tehh, YRANE U HFFE
AZ45E s0%k vlgkoz AR glek

s Azl S AdE Tl A of
Yax gAY 94 Atee #3g AN HEs
hgoll olth. &, Fehe) FHUNZ Yok vt A4
o dAREel AAE 4 A+ Ao ARe
FA W thaE, RAERYTR, SR ded, 39
Hluel ool 2HAYH FANUAA SR ¢ 7t
28 BAlelth AF7AAE 2% G E41A A
o BAAZE & 5 QAT FoRE JIT =HE 7|
goiok sl BITh BE AukAlF ATl AR Bk
2 sl BEA] WAy Aite) Brkn 2&E ey oY
)k 12l Aol L) AEA H1 4 BAE 5 9
7] Hgo] The et ME a%A S gEselch we
N Qut A@sh hFREe) FE AT P94 A
FUE FAHLE FAVAE Bolnt.

$2)9) A9E AR 4712 BBt Uobrlol ¥ B
Qe ol NEAL AR AN 23l ARTHE
ApAlalel wgthe Rl ARE 2oz 4z olge ¢

©32 JjA s oloke Alglo|tt. AF 57 el tizle Ay
& 7AIZF o], Yt EAlEL S A (6~9Y)lE 1043,
71€} 717beil = 12/ 0 2 FA R o Uk

AlE Zue M7 29

A #EHL Y ALE FAN T8 FHE AR
FEEA ML AT A 1g7 FATTE 3.39%
10°+6 (HEF=30)0|Rom FFTFE 1.90x 10°£3.
16 (HBF=15)0 24 JAQ 71EE W8 233G

ol ZAllN BH gwiAFo] 100¢E 2A4}AT &
& i S4olookd Aol 1g9 105 o4 HEH
Aok sHeRL BARES A YRy E &)zt 3o
o o) ¢ Azkgt EA2A A1F3] AN Hojokd deltt. o
27 B Al edE Aol FATT FHUSAA
Aol M vl weis 2 doke 28 wEhedoln A1F3]
AL ZTsor & dojtt. ol2 P EAIE 21 e Aol
$alo AR o] R& AME vrtee AL AR
NEFAY AFF FEL AT AL AR}
FEUAS 2y BE 20 BE AFe] FHEE B
thE Table 29} 2t}

Table 2914 27) 3jAbe) A AE-E FAS ] 2z}
B2y 2o REFEA A7 Aol @& F4o HatE
vrehpAT

HHLET}E 25°CA Afole FET oA 1.6log
cfuz 7} stlsdl ol AL B 0 AJbe] wlzhed 39w F7}
3 & Jehhs, 18°ColM: 1.07 log cluZ7hsle] B¢
0A|Zkel) BIEHA 11.7809) 4 $7H8 YEhIQY. 2y

Journal of Food Hygiene and Safely, Vol. 10, No. 3



178 K H. Kang, S. K Choi, A. K. Ko, H. L. Kim, K. M. Kim, S. I. Park

HEALE 10°Cold = 12X 7744 0.6 log cfu THE Z7}3}
o BHELE7} gy EAd uj¢ 8 gk
A& ¢ F AA dFFTe AL E ol AL A
£ By

Table 3& 7S AMzsh= 3Ale] wlaby 32 Y A
Z3JALe] Ao glolA HFe QEATI o]FA TaEX
& U= Floit). Zte] Az3ALY o] F8 457 9
3to) MANASE SULAZ ¥7]8ted 0|59 27 25E
of 10%g 22 A BT 19932 ¥F 7|22 WA 234319
o0 SULAZF MANART}H 1.73] 5] Bo] A& 59},
EZE A AEFQAdE BTt dFe B¥EAlolv) of
+ Zoo MANAS % H2 1.5x10%g, {1 7.74x
107go.2 oF 300819) 2}o]E LERNAT SULAS] A&
2 5.74x10%g, H 3 7.74x107/go 2 <k 1,3008) o)A
o] apolE ez gl o]2j %t dee A= 7wt 9w
2 AzHAe] S Hol YA g3 v nMHoz
o]FolA i1 L& vehie Aot

53], 4gd T 471 ol= AEE HEsln 527
GAA 107g HE HAQATE AL e Az EAgta
Azt oldd EAE NAE) faMe A Ao
AH F4& Azt e Az o) A 8
& EE3 e o) lojor ¥ Aoz B}

231 AzYAANE o] MEeE AUy & 8

A7V H oz A} 7l sl Fel odAHE ML
Ho® Fyshs =8E 7| &ojok & Rolrt

1993d A F, &3 A} B G4 A% (@2 4y
2 B354, 1993)0 4 AlFo] #AoiEn 9l 3677 AEe
A AdTE 23S 29, 29 JEFAY 387E
ol 100gldlE E7dln AAZE 1 29T 109~
1009HI AL 5% (13.9%) B0l 3 1009H~10007k0] 75
(19.4%), 1000%t~1%0] 714 & 13F(36.1%), 1904
2 115 (30.6%)2. 84 1,0009t0] & 1A 84 714e] A
A2 66.7% 3L, 1005Hgo| AAAL ZF T 86.1%%
o B3 sgiut

Ertolue}, gt wel Z$olw 4E3H HgaEw
/dolofof e AARE wle A AE HYEH 367
o A A AEF 1,000~19go] 37} (8.3%), 1%~
109+o} 770(19.4%), 102H~1009kge] 117](30.6%) 1009+~
10009/go] 671(16.7%), 10002t~12/g 87 (22.2%), 12}0]
&l 1h28%)%H 2 At

AALE(1993)%) BEd W8S B i A2¥ 3
AVl Bl ARelA 2239 455 Alart SAsAE
) -2 9] fAe)rt ojm st AL Y5 F Yol

U7 aH|a DAA oleld HEHQ ARE WEo
ol dEd Ber} Hla gleels Bistn P32
o] gtk AL & A7) ohd 4 itk

Table 3. Bacterial counts of Kimbab at the beginning of distribution

Total bacterial counts (cfu/g)

Coliforms (cfu/g)

Kimbab

Mean Minimum Maximum Mean Minimum Maximum’
MANA  2.45%x10° (n=12) 1.59x 10° 4.46x 107 1.18x 10° (n=9) 1.04x 10* 6.36x 10°
SULA  4.16x10° (n=18) 5.74x 107 774X 107 3.98x10° (n=6) 2.17x10° 7.01x 10°
Mean 3.38x 10° (n=30) 5.74%x 10 7.74x 10 1.90x10° (n=15) 1.04x 10* 7.01x10°

Table 4. Bacterial counts and coliforms of dried-kim and roasted-kim manufactured by different product
Total bacterial counts (cfu/g) Coliforms (cfu/g)
Dried-kim Roasted-kim Dried-kim Roasted-kim

LS-Depart 3.65x10 1.66x 10 7.57% 10° <1x10°
H-shopping 2.56x10° 1.04% 10° <1x10° <1x10°
H-shopping 1.68x 10 6.10x 10’ 2.82x10° <1x10°
Garakdong 2.50% 10* <1x10° <1x10° <1x 10°
Garakdong 3.82x10° 6.30x 10° 4.66x 10° 1.60x 10°*
LJ-Depart 731x10° 1.11x 10° <1x10° <1x10°
Gupanjang 2.65x10’ 4.45%10° 4.00x 10° <1x10°
Mean 3.00x10° 6.02x10° 1.55% 10° 3.14x10°

3%, PIBESY KR AF  AUH 722 (p<0.01)
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Table 5. Change in bacterial counts in kimbabs prepared with dried-kim and roasted-kim during storage at 18°C

Total Bacterial Counts(cfu/g) Coliforms(cfu/g)
Kimbabs
0hr 12 hr Ohr 12 hr

Kimbab with dried-kim

(Treatment 1) 1.02x 10° 2.05% 10’ <5% 10 1.24% 10°
Kimbabs with roasted-kim

(Treatment 2) 8.10x10° 6.50%10° <5% 107 6.56x10*
Kimbab with dried-kim and vinegar

(Treament 3) 9.42x 10° 5.05% 10° <5% 10 1.70% 10°
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Table 6. Bacterial counts of kimbab and its ingredients.

Kimbab and in- Total Bacterial Counts(cfu/g)
gredients  Mean(n=samples) Minimum Maximum
Kimbab 1.57%x10'(n=10) 1.29%10° 5.14x10’
Kim(Laver) 3.70x 10°(n=8) 1.77x10° 1.37x10°
Sausage 1.86x 10'(n=10) 4.25x10° 1.60x10°
Danmuji 9.30x 10°(n=10) 3.35x10° 8.10% 10°
Spinach 1.86x 10°(n=10) 5.40x10* 5.45x10°
Carrot 3.02x10%n=7) 7.55x10° 1.63x10
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