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Microbiological Evaluations on the Facilities and
Utilities of Korean Restaurants

Dong Kwan Jeong

Dept. of Food & Nutrition, Kosin University, Busan 606-701, Korea

Abstract

The microbiological examinations were conducted for the hygienic evaluation on three Korean restaurants
during summer season in Busan, Korea. Total one hundred and sixty swabbed samples using sponge were
collected from the surface of facilities and utensils at restaurants and total and coliform counts were measured.
Also thirty~six air samples were collected at inside of three restaurants for measuring total, coliform, Staphy -
lococcus and mold and yeast counts. All collected samples kept in an ice-packed box were transported to
the laboratory and analyzed. The results demonstrated that most swabbed samples were highly contaminated
with microorganisms and coliforms. The degree of contamination depended on the sampling sites. Averages
of total counts of surface swab samples were ranged from not detectable to 2.14X 10°/200 cm’, while those
of coliforms from not detectable to 8.34% 10°/200 cm”. Microorganisms also detected from most agar strips
of air samples for total, coliform, Staphylococcus and mold and yeast counts. The severely contaminated sites
were floor, trench, water bottle, plastic drainer, rubber gloves, shelves, and unsealed wet towel. Those sites
should be focused and controlled according to control points of sanitation standard operating procedures. Also,
periodic microbioclogical examination in addition to visual examination should be applied on those highly
contaminated sites for reducing risk of foodborne disease outbreak at restaurants
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Table 1. Total plate counts on the surface of facilities and utensils at Korean restaurants
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(Unit: CFU/200 cm®)

Place \ Restaurants A B C Mean value
Floor 1.31x10° 497x10° 145 10° 214x10°
Trench 1.65%10° 6.86 % 10° 2.07x 108 3.53% 1o8
Dish 24310 8.45x10° 1.35% 10 8.13x10°
Rice bowl 3.85% 10° 1.29% 10 4.13x10° 457x10°
Frying pan 1.30% 10" 3.45%10° 3.60%10° 2.39%10°
Boiling cooker 3.85%10° 7.03%10° 1.46%10° 1.33%10°
Knife 1.15% 107 6.50x 10° 2.68x10° 4.94x10°
Cutting board 1.19x10° 3.89x1¢° 7.72%10° 1.95x 10°
Rubber glove 1.36x 107 9.06 X 10° 9.95%10° 1.09x 10
Vinyl apron 9.23% 10° 257x10° 6.74x10° 3.13x10°
Plastic drainer 237x10° 1.40% 10° 5.18x10° 2.98% 108
Shelf 7.10% 107 2.80x 107 155X 107 3.82% 10/
Drying shelf 455% 10" 6.60% 10° 154X 10° 8.85% 10
Refrigerator 122107 1.20% 10° 3.33x10° 558x10°
Hand 853 %10 352x10° 1.21x10° 1.86x 10°
Sealed paper wet towel NDV ND 2 ND
Unsealed wet towel - - 1.15x 107 1.15x 10"
Table 3.84x 10" 6.15%10° 2.21x 10" 2.22x10"
Water bottle 483%10° 6.47% 10° 2.38%10° 1.69x 10°
Spoon 3.70x10° 2.23x10° 9.00% 10° 1.24x10°
Chopstick 2.82x10° 5.48%10° 1.43x10° 9.63x10"
Spoon container 6.75x10° 7.92%10" 3.20x10° 2.28%10°
Scissor 3.69 X 102 200x10° 2.27 % 102 265X 102
Water cup 2.32x10 8.67x10° 1.39%x10 1.53x10
Bulgogi grill 3.68x 10" - - 3.68%10°
Rib grill 2.50%10° 4.46 % 10” 7.75%10° 1.51x10°
Meat tong 8.85% 10" 7.80 % 10 1.68%10° 6.16X10°
Tray 1.20x 10" 5.94 % 10 112107 5.72x10°
Carrier 5.70%10° 6.00x 10" 3.49% 10° 1.37x10°
Serving shelf 1.89x10° 2.35% 10° 483%10° 3.02x10°
Water” 1.94% 10° 0.53x10° 2.89%10° 9,70 10
Drinking water" 1.64%10° 1.62x 10° 3.27x10" 6.61x10"
Drinking water (Doonggulrae tea)” 1.15x10° - - 1.15%x 10°

PNot detected. “No data, YUmit: CFU/mL.
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Table 2. Coliform counts on the surface of facilities and utensils at Korean restaurants (Unit: CFU/200 cmd)
Place \ Restaurants A B C Mean value
Floor 1.53%x10° 9.63 %10 820% 10° 8.34% 10’
Trench 1.07x 10 1.92x 10 1.70x 10 156 10
Dish 7.89x10° 2.44x10* ND" 264x10°
Rice bowl 1.03x 10° 5.14x10° 2.11x10" 1.72%10°
Frying pan ND 1.15%10° 6.15x10° 5.88%10°
Boiling cooker 3.00% 10 450x10° 1.35%x10° 1.00% 10
Knife 2.01 10" 1.65x 10" 268x10° 1.02x10°
Cutting board 1.02x10° 454x10" 2.83% 10" 5.86x 10
rubber glove 1.19%10° 1.21x10° 523x 10" 8.17x10°
Vinyl apron 5.00% 10° 6.90 % 10 1.21%x10° 6.50% 10
Plastic drainer 1.99% 107 1.81 <10 7.52x 10 377107
Shelf 4.26%10° 494x10° 6.70% 10° 1.61x10°
Drying shelf 1.25x 107 5.30%10° 3.48x10° 1.38x 10
Refrigerator 2.58%10° 9.51x10° 8.23x10° 1.20x10°
Hand 525X 107 1.67x10° 1.72x 10* 6.16x 10°
Sealed paper wet towel ND ND -2 ND
Unsealed wet towel - - 255 10° 2.55x10°
Table 425%10° 1.25 %107 878X 107 1.75% 10°
Water bottle 6.42x10° 8.01 %10 8.73% 10 2.20%10°
Spoon 7.88% 10" ND 3.28x10° 2.64%10*
Chopstick 3.86x 10" ND ND 1.29% 10*
Spoon container 7.96% 10° 5.00% 10° 5.25% 10° 2.65x10°
Scissor 2.49% 107 5.15x10° 495x10° 8.64x10°
Water cup 557x10° 510%10° 7.35%10" 1.91x10°
Bulgogi grill 3.75x 107 - - 3.75x10°
Rib grill ND 2,25 10 2.50 % 10° 1.58x 107
Meat tong 5.50% 107 310 10" 245x10° 9.22 10"
Tray 175X 10° 575% 10° 4.29x10° 1.43x10°
Carrier 5.25% 10" 8.25% 107 6.05x 10° 2.28%10°
Serving shelf 1.93x10° 1.35x 10" 8.60x 10° 8.01x10*
Water” 150> 10° ND 9.58x10° 3.60%10°
Drinking water” - 5.28% 107 760%10° 4.06x10°
Drinking water (Doonggulrae tea)” 5.40x 10° - - 5.40% 10°

UNot detected. “No data. PUnit: CFU/mL.
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Table 3. Total, coliform, staphylocci and fungi counts of
air samples at Korean restaurants (Unit: CFU/20 L of air)

Count \ Restaurants A B C  Mean value
Total 71.7 19.7 20.3 37.2
Coliform 1.0 0.7 0.7 0.8
Staphylococci 2.3 2.0 0.3 15
Mold and Yeast 43 1.3 1.7 2.4




1617

i
H
gm_u
o]
mh
=0
w
T
1!
~
o
T
=
o s
\Dro
Wrﬂ
o
=
ﬂﬂ
<
ofp
=
-
No %o
N_l ‘ma ,N_l
A
o o
TR (-
‘_.._m.o \\0” it}
13
wp T o
Ry
mn Sy
ST
T o M
SRR s
Py ¥
G
Nz
T N
T o T
T T
oo T
XA omR
o} < B
TR
G
e o 4
W

176709} Swab

=
S

w

ol ZA

1
L.

#of s}

=
=

% 907) o) o)

oA A T2

F34}

EEPEERERETEREEER

2o 4]

AN
u

7o

2
<
=
L

™

=
N
B

£7
<}
ol AAHA.

y]

s
2]
Al
=i

36702 571

274
i
171 $13)

!

‘7}_
o
;g] 3

P
T
I
EN
s}

xol—

AT

L
dES

o EEFTFT EA7)
SRRk
2 Qe YEF

=

=
=4

Fe| g5

A
3|
Zlolet,

R X

o] & el 37|

2 olFHe] ¥
&

e
B

o 10
2 9
o A‘*
G
o e

0

22k 2.

T

= ATt R}

1o 2
e RS

=
il

A,
o8

W
A
el

ﬂro

N

5%

e

o~

‘9]

2} 200 cm

)

A
A=

WMo

Z

oo

A
!
—_

o}

0

X
s

g

s

W

0

Z r

e

20 L= 20

or

= 71F

B

2 gurh

=) ep o

Fnsrt =

s
e

2 A3

%]

o

[<3]
A

= AL

A2 2A

1

by
ki,

Tl

ife]

1. Korean Food and Drug Administration. 2005. The present
occurrence state of foodborne disease. KFDA. 2005. 3.
2. Jeong DK, Lyu ES. 2002. The microbioclogical evaluation

J

of environments and facilities at food service operations in

e

=
=0

o

oH

B

L.
=

e, ARl AR A%

J Korean Soc Food Sci Nutr 31:

elementary school.

216-220.

o ups A g4 A o}

]
A=

]

& 4T &

2

(SSoP) Y|

AlA AT FAA.
Aste s A=

=
-1
=

1999.

3]

Rkl
3}+3)
bt

¥

H.

T

. 2005. 7148 4

e Al AnjAp /b 2005(5) 1-66.

Al

it 1 P T

&
it

4.

= o

3%

2374 A A 2547 A4

2| A AL S 71T S0 A

o

3. 2004.

o] ekETA
2EA AR AL FREHAEE AFEE A, 2004,

11.

6. Jeong DK, Lee JS. 2000. The evaluation of environmental

=

ken
T

ol

microflora at foodservice facilities at Youngdo—-Gu, Busan.

The Kosin J Youngdo Studies 2: 375-390.
7. Jeong DK. 1998. The evaluation of environmental micro-

Far gleb(17), =
5}

o}, crejajel A)Ee) o oA o)

flora at meat processing plant. Kosin J Health Sci 8

181-188.
8 FDA. 1992. Bacteriological Analytical Manual. 7th ed.

CEREEL

s

W
Mo

=
o

SEEH!

2~
a4

AOAC international, Arlington.
9. Kim JH, Kim YS, Han JS. 2004. Seasonal changes of

o

microbiological counts and sanitation state on the surface
of foodservice facilities and utilities, J Korean Soc Food

Sci Nutr 33t 1653-1660.



1618 2

10.

11.

12.

13.

Harrigan WF, MecCance ME. 1976. Laboratory Methods in
Food and Dairy Microbiology. Academic Press, London.
Solberg M, Buckalew JJ, Chen CM, Schaffner DW, O’Neill
K, McDowell J, Post LS, Boderck M. 1990. Microbiological
safety assurance system for foodservice facilities. Food
Technol 44: 68-73.

Al Zol a2l 3], 2005, A E AW Al ARA
HarHs 163, F37), A

Kassa H, Harrington B, Bisesi M, Khuder S. 2001. Com—
parisons of microbiological evaluation of selected kitchen
areas with visual inspections for preventing potential risk
of foodborne outbreaks in food service operations. J Food
Protection 64: 509-513.

of

e

16.

17.

. Tebbutt GM. 1991. Development of standardized inspec—

tion in restaurants using assessments and microbiological
sampling to quantify the risks. Epidemiol Infect 107: 393~
394.

. Cannon RY. 1970. Types and populations of microor-

ganisms in the air of fluid milk plants. J Milk Food Technol
33 19-21. )

Liick H, Gavron -H. 1990. Quality control in the dairy
industry. In The microbiology of milk products. Elsevier
applied science, London.

w @, W& e g7 od. 2005, A5H FAl AL A ol
2 g A e, FARAE $TF HACCP o8& 2 A5 L
TAE A

(2005 949 129 A4 20059 1149 119 A=)



