Kor. J. Food Hygiene 1(2), 121~ 131(1986) 121

HE AW 24 gael A4 Lo 3 FAE SA
=~
25

S RE L

CLMICHSHT 7HAICHS! AlAHgISt T}

A Study for the Improvement of the Sanitary
Condition as well as the Quality of Foods
Served in Various Types of Restaurants
in Seoul City Area

Tong-Kyung Kwak and Kyung-Hae Park
Department of Food & Nutrition, College of Home Economics,
Yonsei University, Seoul 120, Korea

ABSTRACT-Four types of restaurants in Seoul city area were assessed in terms of the sanitary
conditions and practices, and the microbiological quality. Sanitary check-lists were developed
to evaluate the sanitary condition of sampled restaurants. Subjective samples were randomly
selected based on the distribution factors of areas, types, and sizes. Microbiological tests on
foods, equipments, and utensils were done according to standard procedures and included
total plate count and coliforms. Singnificant differences among types or sizes were determined
by using one-way analysis of variance. Correlation coefficients were calculated to determine
significant relationships between sanitary scores and microbiological counts.

The results of the study are summarized as follows:

1) Sanitary condition of kitchen and dining areas as well as the sanitary practices of
employees were evaluated as the unsatisfactory state with potentially hazardous practices
observed.

2) The microbiological quality of food items with high cooking temperature was in good
condition, but most food items showed high levels of microbiological counts mainly due to the
improper food handling practices of employees.

3) The sanitary conditions of equipment and utensils which were used at preparation and
cooking phases, and food containers which were used at the serving phase, were crucial.

Serveal guidelines were suggested for the improvement of the working environment as well
as the food quality.
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Sanitary Condition and Quality of Foods
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Table 1. Evaluation of the sanitary condition of restaurants and the sanitary practies of foodservice
employees. (N =20)
Items 7 Mean“‘}isDb' [tems - Mean®+SD?
A. Sanitary condition D. Sanitary Practices of employees
1) Kitchen areas 1) Kitchen areas
Utensils & equipments 1.37+0. 67 Personal hygiene 1.35+0.76
Facilities 1.41+0.73 Personal working practices 2.0810. 64
Temperature of wash, 1.15%0.49 Food handling practicies 1.54+0. 65
77777 rinse water Utensils & equipments handling practices1. 30+0. 77
Sub total mean 1.38+0. 69 Sub total mean 60+0. 68
2) Dining areas 2) Dining areas
Utensils & tables 1.75+0.72 Personal hygiene 1. 10£0. 91
Facilities 1.89+0.67 Personal working practices 1.65+0. 95
N N Food handling practices 1.60x0.75
Subtotalmean ,,,,,,,,,,,,,,,, 187068 Utensils & equipments handling practices1. 85%0. 75
P T
Total mean 1.52%0.69 Sub total mean 1.57+0.86
B. Sanitation training 2.50+0.95 T TITmmimmememamemmmmenansnenn i
Total mean 1.60+0.72
C. Health examination 2. 7510, B4 e

a) Mean Scale: Mean of evaluation scale (0,1, 2, 3)
0 . unsatisfactory; negligence or

igorance of safe practices; hazardous conditions exist

1. unsatisfactory; potentially hazardous practices observed
2 . some improvement required in order to meet all standards
3. satisfactory; safe standard of food hygiene observed

b) S.D.: Standard Deviation
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Probability
0. 0224*
0. 0076**
0. 0069**
0.0191*
0.0175*
0.0112*
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7. K Kwak and K H. Park

Dependent Variables

kitchen areas
3) Sanitary practices of employees in kitchen areas

2) Sanitary condition of utensils and equipment in
4) Personal hygiene of employees in kitchen areas

1) Sanitary condition in kitchen areas
Coliform count of wiping cloths

data based on types and sizes of restaurants®
Ahgshedt,

Iype
Z z] 9.
e

Table 2, One-way Analysis of Variance summary table for hygiene score and microbiological
Size

a) Data shown for significant findings only
* Indicate significant difference at p <0, 05
=+ Indicate significant difference at p <0, 01

age for the Social Science}'” &

Independant
A 4k

variables
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Table 3, Microbiological evaluation of Korean style food (N’=9),

Food ) Total plate count (CFU /g)"’ Coliforms (MPN/g)? Numbers
Food items of samples

types Mean Range %** Mean Range Yp*¥* samp

tested
beef rib soup 1.27 x10° 3.51%X10° -~ 50 - <3- 50 2
2.51x10° >2,400

Soup
spiced cod fish 7.65%10* 7.65%10¢ 100 4 4 100 1
soup
cold noodles >3%x10* >3%x10° 0 22,400 22, 400 0 1
with soup

Noodles
cold spiced >3X10* >3x10° ] 22,400 22,400 0 1
noodles

Stew squid stew 2.41x10° 2.41x10° 0 <3 <3 100 1
mixed rice with | >1.42x10* 5.55x10% - 0 >2, 840 240~ 22,4000 0 5
vegetables >3x10*

Others
fried rice with | 7.15%10°* 7.15%x10° 100 23 23 100 1
kimchi
saft bean 9. 12x10° 1.27%x10' - 100 <3 <3 100 2
curd stew
mixed rice with | 4.08%10° 1.77x10* - 66.6 <39.6 <3-93 100 3
squid stew
fried spanish 1.33x10° 1.33x10° 100 <3 <3 100 1
mackerel

Total Mean 44. 4 55.5 18

1) CFU: Colony Forming Unit

2} MPN: Most Probable Number

* N: The number of restaurants

**% | percentage within the microbial criteria

standard limit value of total plate count: Sl 00x10* CFU/g

standard limit value of coliforms
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tested
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66. 7

23
=2, 400
=2, 400
<3

Coliforms (MPN/g) ?
Mean

<3

100

100

0

0

100

100
66.7

AL
=1,00x10° CFU/g

£100 MPN/g

6. 00X 10°
2.56x10°
>3.00%10°
9,20x10°
1.25x10*
2.67x10*

Total plate count (CFU/g)?
Mean
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Food items
cold spiced noodles

beef-rib soup
thick beef soup
cold noodles
mixed rice with
vegetable &
vermicelli

fried rice
standard limit value of total plate cont:

standard limit value of coliforms:

Total Mean

Percentage within the microbial criteria

* N: The number of restaurants

Food types
Soup
Noodles

xx Of 0

Table 4. Microbiological evaluation of Korean style food specialized in noodles and soups (N* =3),

1} CFU: Colony Forming Unit
2) MPN: Most Probalbe Number

Rice
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Table 5. Microbiological evaluation of Chinese style food (N*=5),

127

Food Total plate count (CFU /g)! Coliforms (MPN/g) ¥ Numbers
types Food item of samples
yp
Mean R ange Yy ** Mean Range Yo ** tested
Soup assorted seafood 5.25%10* - 100 <3 - 100 1
stew
mixed noodle 8.45x10° - 100 43 - 100 1
with vegetables
soy paste mixed | >3 00x 10° - 0 22, 400 - 0 [
noodle
Noodles ) . .
! noodle with soy 6.23%X10 1.76X10 0 >1, 305 210 - 22, 400 0 2
milk -1.07x10*
noodle with 2.57x10" - 100 460 4 - 0 1
vegetable soup
cold mixed >3.00%10°¢ - 0 22,400 - 0 1
noodles
Others fried rice 1.01x10° 5.00x 10° 66. 6 121.5 <3- 2240 33.3 3
>3.00%10°
Total Mean 50 30 10
1) CFU: Colony Forming Unit
2) MPN: Most Probable Number
* N: The number of restaurants
**x95 . Percentage within the microbial criteria
standard limit value of total plate count: =1, 00x10° CFU/g
standard limit value of coliforms =100 MPN/g
2 S Aahgh Arp #olAd slz FAlsle AEKE
Ao wlAEA FAeol oA ¥ MES Harrigan 3} MaCance® & 7|, 4@
AgaAY oA BE AHE AR FA5 87l @ o4 +FL Yerae,
v ogauch odssiaeh, e, QY F4 ol wew 3F %9 F4E ot 5ok
4(Table 2 %20l @ a1 0 tiel &b £ GFYP FFolxn, 5~25% 4L A8
2 gAel Bl AEH 4F 2 G4 Aol = shel, 25ol4d Wl F7el 2AE BT
A Aol BE HH Tk AAT 4ob AF elelop Frhm gek m FET 4 100
olu} el uwlel folHal art glE Aoz cmPP 100137t sHojop de, Iz el
vrEbLE 2 2)e) g Aol M AlgEle A 2] ¢kotob F5 3 FFoletm gk, ol HE 7
of 214 el 2Algae] FRo el of  Foz fehvet A4 oiFel wE 71T W §7)
al 2 ofakg bz e oz meloh o wAEHe] £FS HAE AN HF A
eb4 Cremer st Chipley™ 7} #|41% shst & mol #Aglel 25 F7tel 23§ 27 ok
of Al He] HAZ &x, A7tel] wpE ze|, sl Zlo g Ebylich
Wy A4 gerel M2e A, w4 Aol 4 Brvanw & 45%¢ deoslt 2 b 29l
ek Aol Ho whwleog AES oldsA og Vi RHAg AH} A F A,
Hostod vl FAdo] Beh Yz FAS mupFel v zeld FAR 2us S0l
gl Al zhel| A ) Zatedob Atk 2) 71T w9 dja] B¥Eled Agdo gz AYE U EE
)0 oode eiZel s 7, meh, 40, 7, AHecier], StaufferVE g, 7, %
#F 5ol Ba v|4% 4 43hE Table 700 & o, & 52 Ba Aeddel ol AF ol
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128 7. K Kwak and K H. Park

Table 6, Microbiological evaluation of Japanese style food (N*=3),

Bta] plate count (CFU/g)" Coliforms (MPN/g) ¥ Numbers
Food Food item of samples
types Mean Range Yp** Mean Range Yp** tested
X 10¢~
Soup spiced codfish soup 5.63x10* 5'53.087 >1<0100 100 <3 <3 100 2
mixed rice with >1.32x10° 6.65%10° - 0 26, 700 11, 000 - 0 3
raw fish fillet >3.00%10° = 2,400
Others
vinegared rice 1.04%10° - 0 460 - 0 1
and fish
Total Mean 33.3 33.3 6

1) CFU: Colony Forming Unit

2) MPU: Most Probable Number

* N: The number of restaurants

*»+% ° Percentage within the microbial criteria
standard limit value of total plate count: £1,00x10° CFU/g
standard limit value of coliforms: =100 MPN/g

43 & do: Bl Cremerst 2,400 =ob= 3,00000 9, sRA#E v off-

1.
Chipley™ = ofu]4l FAAMEE Agsta of Rz AEHA Yotgdn 2w 9z,
= el roast beef A4l MAZ AgslE Powers 9 Munsey £ & Fob 3F4 A%
)7 #edel vl AlE A} A 2 5cm’tt I ol Fof AlE  FAH(central food preparation

[
F o F4E el A%l 560, Andel  facility)el Ale] roast beef 44t HH% A8

Lo

Table 7. Microbiological evaluation of food containers, working surfaces, and supplies used in vari-
ous types of restaurants (N=20),

\rest\aurant Korean Style(N=19) Noodles & Soups Style (N=3)
type TPC coliform TPC coliform
knives >4.58x10° 1.29x10? >1.03x10° >6.69x10°
cutting boards >3.85%10° >4, 26X >1.11x10° <3.74x10°
cups >2.09x10° >3.22X10 >8.13x10° =26.52%10
wiping cloths >2.59%10* >2.25%10°* >1.04%X10* =9.3¢4x10°
bowls >2.67x10° >9.85X%10* >9.85%10° >7.17%x10%
restaurant Chinese Style (N=5) Japanese Style (N=3)
type TPC coliform TPC coliform
knives >3.29%x10° 2.11x10% 9.63%X10° <1.89x10%
cutting boards >9,40%10° =1.92x10° =2.40X10* >4.80X%10
cups 2.28X10° <1.59%x10* 3.19%x10? <1.26x10°
wiping cloths >7.98%10° 2.71x10°* 4.87x10* =8.39x10*
bowls 4.64x10° >1.21x10* 8.73x10° >6.52x10°

TPC: expressed as CFU/g of sample
coliform: expressed as MPN/100cm? of sample
N: The number of restaurant
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Tabel 8. Results of correlations between mi-

= slicer & vlAE ZHAA} A3, slicer Fvd9)

crobiological data and hygiene score.
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