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Microbiological Quality Assessment of Kimbap According to
Preparation and Cooking Condition and Identification of Critical
Control Points in the Processes

Jong-Gyu Kim'
Department of Public Health, Keimyung University, Daegu 704-701, Korea

ABSTRACT — This study was performed to assess the microbiological quality of kimbap (rice balls rolled in laver)
prepared in two conditions (normal condition or clean, sanitized condition) and to support a practical application to
identify critical control points (CCPs) in the preparation and cooking processes of kimbap. Kimbap, raw materials
of kimbap, utensils (knives, cutting board, and kimbal which is made of bamboo), and hands of food handlers were
examined microbiologically. Airborne microbes in the kitchens were also evaluated. Escherichia coli, Salmonella
and Staphylococcus aureus were not detected in all samples. The aerobic bacteria and coliform bacteria levels of all
samples in clean, sanitized condition were much lower than those in normal condition. More aerobic bacteria and
coliform bacteria were counted in unheated raw materials of kimbap than in heated raw materials. In both conditions,
the levels of airborne microbes of the kitchens were satisfactory. The aerobic bacteria and coliform bacteria of
kimbap prepared in clean, sanitized condition were one hundredth levels of those of kimbap prepared in normal
condition. However, fecal coliforms were detected even in the kimbap prepared in clean, sanitized condition. The
results indicate that microbiological contamination of kimbap may be mainly originated from the contaminated
unheated raw materials, utensils, and hands of food handlers, and also possible cross-contamination during
preparation. The CCPs for kimbap preparation and cooking were handling of unheated raw materials, cleaning and
sanitizing utensils, and hand washing of food handlers.
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Table 1. Microbiological quality of raw materials of kimbap in normal condition

Food item/materials ~ Aerobic plate count log(CFU/g)]  Total coliforms [log(MPN/100 g)] Fecal coliforms [log(MPN/100 g)]
Heated materials
Bap (cooked rice) 3.4710.10? <0.30 -
Fried egg 3.44+0.09 1.28+0.19 -
Fried ham 2.43+0.09 <0.30 -
Fried carrot 3.5540.05 <0.30 -
Fried fish paste 3.18+0.02 2.0320.11 1.46x0.17
Roasted laver 3.5410.16 <0.30 -
Unheated materials
Roasted sesame” 3.970.16 2.33+0.14 1.89+0.12
Sesame oil - - -
Salt - - -
Pickled radish 1.69+0.15 1.25+£0.30 -
Cucumber 5.84+0.11 4.20+0.10 2.09+0.20

E. coli, Salmonella, and S. aureus were not detected in all samples. -: Not detected.

DRoasted sesame was purchased and used. ?MeantS.E. of four samples

Table 2. Microbiological quality of raw materials of kimbap in clean, sanitized condition

Food item/materials Aerobic plate count [log(CFU/g)]  Total coliforms [log(MPN/100 g)] ~ Fecal coliforms [log(MPN/100 g)]
Heated materials
Bap (cooked rice) 2.62+0.27" <0.30 -
Fried egg 3.25+0.10 <0.30* -
Fried ham 1.89+0.16* <0.30 -
Fried carrot 2.96+0.05* <0.30 -
Fried fish paste 2.66+0.16* <0.30* -
Roasted laver 3.43+0.07 <0.30 -
Unheated materials
Roasted sesame” 3.8310.15 1.900.10% 1.58+0.19
Sesame oil - - -
Salt - - -
Pickled radish 1.29+0.12 1.14+0.26 -
Cucumber 5.25+0.08 3.21+0.19* 1.25+0.30*

E. coli, Salmonella, and S. aureus were not detected in all samples. -: Not detected.

YRoasted sesame was purchased and used. ?MeanzS.E. of four samples

*: Significantly different compared with the value of normal condition (p<0.05).
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Table 3. Microbiological quality of utensils and hands of food handlers in normal condition

Utensils/hands Aerobic plate count [log(CFU/cmz)] Total coliforms [log(MPN/100 cm?)] Fecal coliforms [log(MPN/100 em?)]
Knives 5.34+0.18" 4.48+0.22 4.26+0.26
Cutting board 6.59+0.14 5.50+0.10 4.48+0.20
Kimbal (bamboo mat) 4.30+0.10 3.04+0.06 -
Hands 4.51+0.26 4.01+0.12 1.27+0.22

E. coli, Salmonella, and S. aureus were not detected in all samples. -: Not detected.

YMeantS$.E. of four samples.

Table 4. Microbiological quality of utensils and hands of food handlers in clean, sanitized condition

Utensils/hands Aerobic plate count [log(CFU/cmz)] Total coliforms [log(MPN/100 em?)] Fecal coliforms [log(MPN/100 cm?)]
Knives 3.6220.07"* 2.76+0.20%* 1.30+0.09*
Cutting board 3.4740.10* 341+0.10* 2.59+0.12*
Kimbal (bamboo mat) 2.45+0.24* <0.30* -
Hands 2.3940.15* <0.30* -

E. coli, Salmonella, and S. aureus were not detected in all samples. -: Not detected.

DMeanzS.E. of four samples.

*: Significantly different compared with the value of normal condition (p<0.05).
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jTable 5. Comparison of microbiological quality of kimbap prepared in normal condition or clean, sanitized condition

Microbes

,Aerobic plate count [log(CFU/g)]*
\Total coliforms [log(MPN/100 g)]*
Fecal coliforms [log(MPN/100 g)]*

Kimbap
Normal condition Clean, sanitized condition
6.07+0.14" 4.67+0.10
4.18+0.20 2.47+0.12
1.2940.16 <0.30

:E. coli, Salmonella, and S. aureus were not detected in all samples.
YMeantS.E. of four samples.

*: Significant difference was found between the two different conditions (p<0.05).
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E5A dgkom REHUE, gET 2 EUAUEEE BB 2YzddM R A8d 2hM dA A @
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2717 R 2R &4 vidE o4, 23 22 B9 wARegel Ay vldE o9 Fa o AFHM,
HiZiAA RS HE, 27T A 25 9 2Rk SR7] @AZF CCPsE A En.

B W~

L BZAER AFFTA (1993).
. BAARE AEFEA (1994).
. BRAAEE HEFA (1996).
. Korea Food and Drug Administration. Available at: http://

www.kfda.go kr. Accessed April, 20 (2004).
2| FREIAA;: AT HAELTA L A (2004).

. Marriott, N. G., Robertson G.: Essentials of food sanitation,

Chapman & Hall, p. 53 (1997).

. BFIFES] JFHEAE: SAIgE IR, Y

B34}, p. 48 (1998).

. AlZo ok ZobAA . AZFFA (2002).

9. ]85, 7). AFZAMVEEAIAY, ABEBAL, pp. 98-

10.

11.

12.

13.

14.

15.

102 (1996).

Harrigan, W. F. and McCance, M. E.: Laboratory methods in
food and dairy microbiology, Academic Press, New York
(1976).

@, 7], A3, A3 FEANLH, AFESAL,
pp. 67-69 (1993).

Nicols, G. L, Little, C. L., Mithani, V., and de Louvois, J.: The
microbiological quality of cooked rice from restaurants and
take-away premises in the United Kingdom, J. Food Prot., 62,
877-882 (1999).

Ahn, H. J,, Yook H. S., Kim, D. H,, Kim, S. and Byun, M. W.:
Identification of radiation resistant bacterium isolated from
dried laver (Porphyra tenera), J. Korean Soc. Food Sci. Nutr.,
30, 193-195 (2001).

A28, A4, 2729, A, Top, walel: Ay AlE
299 99 FIL A% AT, FFYEHYUH Y]
10(3), 175-180 (1998).

As3, £85, AANE, RS, ol8A}y, W Ad A=
MY vAE 0EE Hrt 2 b XS olggt
Ayt HERWIA P, oY FF AR 32(7), 991-
996 (2003).

. Albrecht, J. A., Hamouz, F. L., Sumner, S. S., and Melch, V.,

17.

18.

19.

20.

21.

22

23.

24.

25.

26.

Microbiological evaluation of vegetable ingredients in salad
bars, J. Food Prot., 58, 683-685 (1995).

Fang, T. J., Wei, Q-K., Liao, C-W., Hung M-J., and Wang T-
H.: Microbiological quality of 18°C ready-to-eat food products
sold in Taiwan, Int. J. Food Microbiol., 80, 241-250 (2003).
Tessi, M. A., Aringoli, E. E., Pirovani, M. E., Vincenzini A. Z.,
Sabbag, N. G., Costa, S. C., Garcia, C. C., Zannier M. S.,
Sliva, E. R., and Moguilevsky, M. A.: Microbiological quality
and safety of ready-to-eat cooked foods from a centralized
school kitchen in Argentina, J. Food Prot., 65, 636-642
(2002).

Kaneko, K-I., Hayashidani, H., Takahashi, K., Shiraki, Y.,
Limawongpranee, S., and Ogawa, M.: Bacterial contamination
in the environment of food factories processing ready-to eat
fresh vegetables, J. Food Prot., 62, 800-804 (1999).
AT A5 Saga 2] ST A3 2AKA
T, Y84, 29(2), 87-88 (2003).

A, o)W YR 2FshwEA L] SN &
S AT, HFEAFHI T, 293, 4), 259-268 (2003).
Moore, C. M., Sheldon, B. W, and Jaykus L-A.: Transfer of
Samonella and Campylobacter from stainless steel to romaine
lettuce, J. Food Prot., 66, 2231-2236 (2003).

Zhao, P., Zhao, T., Doyle, M. P,, Rubino, J. R., and Meng., J.:
Development of a model for evaluation of microbial cross-
contamination in the kitchen., J. Food Prot., 61, 960-963
(1998).

Chen, Y. K., Jackson, M., Chea F. P, and Schaffner, D. W.:
Quantification and variability analysis of bacterial cross-
contamination rates in common food services tasks. J. Food
Prot., 64, 72-80 (2001).

BEA, A, SR, i, L2 Helh Bujg 7
W AR A 2 RS BANEL 98 9T, 9
&EA YR Y SISIA] 11(3), 177-187 (1996).

e, 47, 259, o1Fsh, $4E, a9, 38N A
W F BAITARRe] EXRA), FFYERY0IE S
A1 17(1), 31-35 (2002).

C

O

Journal of Food Hygiene and Safety, Vol 19, No. 2



