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A Study for the Quality Control of Food Served by Contracted
Management in High School Foodservice Centre

Heh-Young Kim and Hee-Jung Kim
7LDe-parfmem‘ of Food & Nutrition, Sungshin Wormen's University

ABSTRACT - Following the recent policy, enlargement of foodservice and contracted management systems of high
school foodservices have been accelerated, and the scales of foodservices have been gradually increased. A sudden
growth of domestic foodservice companies have remarkably disparated. Yet compared to that of the foodservice
control in advanced countries, domestic foodservice control has a lot more to learn. Due to the characteristics of
foodservice establishment serving many people at a time, there is always a high potential of food borne outbreak.
The purpose of this study was to evluate hazard factors in the steps of production, holding and assembly and service
of fried curry hair-tail, cold seaweed and cucumber, fried pork cutlet, that were served by contracted management
in high school foodservice centre, then to suggest method of control with the Hazard Analysis Critical Control
Point(HACCP) program. Also we suggested the possibility that the contracted management of foodservice system
can be established and utilized to identify the variation of holding temperature among foods up to 6 hours after
cooking. The results are as follows; The hazard factors in food product had come from the temperature, time, pH,
Aw, equipment and utensils. The critical control point(CCP) of each food product; curry hair-tail, cold seaweed and
cucumber and pork cutlet was cooked and held before serving, prepared and held before serving, cooked and held
before serving, and prepared, cooked and held before serving, respectively.

Key words [1 Hazard Analysis Critical Control Point(HACCP), contracted management, high school foodservice
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Fig. 1. Phase in product flow of fried hair-tail, measuring time, temperature, microbiological sampling, pH and Aw.
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Fig. 2. Phase in product flow of cold cucumber and seaweed soup measuring time, temperature, microbiological sampling, pH

and Aw.
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Table 1. Measurements for time and temperature, pH and Aw and microbiological evliuation of fried curry hair-tail at various

phases in product flow.

Phase in product flow* Time (min)  Food Temp. (°C)° Env.Temp. (°C)° pH Aw Plate count’ Coliforms’
1) Raw ingredient
)h a_wt"?igre ents * 1.4 . 664 092  26x10' 22%10°
anrial ; 237 ' 614 064  47x10° 8.0 x 107
curry-powder & wheat flour
2) Pre-preparation washing
hair-tail 1.35 27 249 6.84 0.94 1.9 10 2.0x 107
3) Cooking
mixture’ 15.36 34 250 6.81 0.94 20x%10° 1.0x 10*
frying 100.56 99.1 : 6.73 0.89 ND ND
4) Holding 43 89.9 25.0 6.73 0.89 7.0% 10" ND
5) Assembly & Service
first 113 78.2 24.9 6.69 0.88 9.0 x 10" 5.0x% 10'
last 30 41.8 6.71 0.88 8.0x 10° 9.0 % 10"

a: Samples were taken at the end of phase in product flow
b: mean food temperature

C: mean room temperature

d: Inclued hair-tail and curry powder & wheat flour

e: Not measured

f: Expressed as colony forming unit per g(CFU/g) of sample; mean of duplication

ND: viable cells were not detected
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Table 2. Measurements for time and temperature, pH and Aw and microbiological evluation of cold cucumber and seaweed soup at

various phases in product flow

Phase in product flow® Time (min) Food Temp. ("C)b Env. Temp. (°C)* pH Aw Plate count’  Coliforms’
1) Raw ingredients
seaweed = 24.0 5.44 0.65 7.1%10° 9.0 % 10
cucumber - 21.6 6.08 0.95 83x10* 3.5%10°
carrot - 214 6.31 0.95 2.4 % 10* 3.0 x 10°
onion - 24.1 5.87 0.94 3.1x 10* 8.0 x 10!
powdered red pepper - -0.59 223 4.96 0.95 1.1x10* ND
green red pepper - 21.7 5.8 0.93 24%10° 8.0x 10'
stone-leak - 21.7 5.12 0.95 2.9 x 10 12x 10
garlic - 21.9 6.47 0.95 33x10° 1.4x 10
ice - 24.1 6.35 - ND 12x10°
2) Pre-preparation washing
seaweed 427 249 7.25 0.96 2.4x10° 1.0 x 10°
cucumber 15.26 21.6 5.99 0.94 1.7 x 10* 62 % 10°
carrot 1.56 21.8 6.54 0.95 1.4 x 10* 2.8x 10
onion 4.12 23.6 5.86 0.92 2.9 x 10* 2.4% 10
stone-leak 14.56 218 5.29 0.93 1.4% 10° 3.1x 10
green red pepper 2.12 21.7 5.82 0.95 1.9x 10 1.1x 10
garlic 1.06 24.8 o 6.42 0.93 8.0x 10° 8.0 x 10°
cutting
seaweed 3.33 252 7.06 0.97 1.0x 10° 1.8 x 10°
cucumber 135 21.7 6.38 0.95 40x%10* 8.0 x 10°
carrot 6.49 223 6.56 0.95 49x10* 20x10°
onion 8.47 22,6 5.93 0.93 3.5x% 10 3.9 % 10°
stone-leak 433 21.8 5.82 0.93 9.5x 10° 46x10°
green red pepper 427 218 5.28 0.95 32x 10 22x 10
garlic 2.16 25.1 6.42 0.92 2.8x10° 1.0x 10°
3) Cooking
mixture? 6.16 10.9 245 421 0.96 29%10° 1.0 x 10
4) Holding 58.00 11.2 245 422 0.96 4.0x%10° 1.2x 10
5) Assembly & Service
first 22.50 12.1 245 4.1 0.94 6.7x 10° 3.0 x 10?
last 30.00 14.5 245 4.11 0.93 7.9%10° 3.2 % 10

a: Samples were taken at the end of phase in product flow
b: mean food temperature

¢: mean room temperature

d: Inclued vegetables and ice

e: Not measured

f: Expressed as colony forming unit per g(CFU/g) of sample; mean of duplication

ND: viable cells were not detected
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Table 3. Measurements for time and temperature, pH and Aw and microbiological evluation of fried pork cutlet at various phases

in product flow.

Phase in product flow®  Time (min) Food Temp. (°C)®  Env. Temp. (°C)° pH Aw Plate count® Coliforms®
1) Raw ingredients
(pork cutlet)
pork cutlet A 34 541 0.93 1.0x 10* 3.0x 10°
(sauce)
pork - -1.8 Ny 5.48 0.92 2.1x10° 3.0x 10°
pine mushroom - 19.6 ’ 5.97 0.93 8.7x 10* 2.0 x 10*
onion - 19.8 5.71 0.93 1.7x10* 9.0x 10°
carrot - 19.5 5.87 0.95 8.4x10* 8.7x 10°
ginger - 19.6 6.4 0.94 20x10° 6.2x10°
garlic - 193 6.37 0.93 8.3x10° 1.6 x 10°
curry powder - 18.7 6.47 0.93 3.0x 10° 1.8x 10
2) Pre-preparation
washing
(sauce)
pine mushroom 438 174 5.99 0.92 1.3 x10* 54x%10°
onion 5.28 155 5.71 0.92 1.2 x 10° 54x10*
carrot 35 16.2 5.88 0.94 1.3 x 10 43x 10
ginger 2 17 " 6.41 0.94 2.6x 10 1.2 x 10*
garlic 1.5 16.5 : 6.37 0.93 3.8x 10 83x10°
cutting
pine mushroom 547 13 6.14 0.94 50x10* 1.9 x 10*
onion 4.07 17.4 5.64 0.95 1.0x10° 6.0x10°
carrot 1.02 143 5.95 0.96 1.7 % 10° 1.5 % 10°
ginger 32 214 6.41 0.95 2.9 % 10° 2.3 x 10
garlic 6.37 20.7 6.37 0.93 1.1x 10 46x10°
3) Cooking
frying 24.6
sauce 22.11 91.3 6.1t 0.93 ND ND
pork cutlet 105.17 1014 5.63 0.93 ND ND
4) Holding 278 91.4 245 562 0.93 ND ND
5) Assembly & Service
first 14.7 88.3 245 5.64 0.93 ND ND
last 30.00 61.7 24.5 5.63 0.93 22% 10 ND

a: Samples were taken at the end of phase in product flow
b: mean food temperature

C: mean room temperature

d: Not measured

e: Expressed as colony forming unit per g(CFU/g) of sample ; mean of duplication

ND: viable cells were not detected
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ZAE 74Feor Fta Rasldeh. igEdSaE 100 em’
I 100]3tdok sl S FElER] ool FEd
olg}x Utk ¥ 7|EoR B uf AEe APE Haw

she HYolH Z, T}, chooppere 918 45& &4 9
Aot wEbA 717100 o§ wxpe o] ddhnt. ES 2,
Trle] AMg-Eol mE FEAbgo] 9o Jlog AlgE
th AYE el Enlske BARE 71714 ok Zake
B 7FsAE dAsislen, AdEe A F 531 €4
g & AXA o= AAF, LE=F F oHEY midE &
& e 2N T2 F4E FA= Fgel
A AREEE stainless steelE 71N Fgrel HAETTE
HAEEHA &tk 2218 e HgeA A EHE Eeks
g upriRolA Fa4, digEES7E 1.5% 10°, 40x 1072
2 Jepdtch %) ARl Seked 8719 AS @t
28 A0le) AR Fe 3 W B8R B 2o)edH
H A7) o & Hol lernz AFHd B AL 7]
gojop gh sttt el AEEge] &8 2
Staphylococcus aureus, Salmonella, FEscherichia coli O157:
H7& o ARREE 719, 714 o8] 2% 4o
vepdtt, oje} 7ol F4] Tl AMgEE 71+ 9 8719
HAE B Sy, v BT QAN EE v
ok ole HAg A, &Fo] o]FoxA] &AL Al
9 AXT HHG Bl BaER] Raka 3715l F
AZF &2 Yl e Tl 7IQlEke AoR AtmEdh
Abdulla®& & e 27T Foll A% wxede 4
3] AA ot F4L WAk A A& U
o ik mebA 71 B 8719 A el Bk HAE
#7t B8 A0E AlRHET

Table 4. Microbiological evaluation of kitchen utensils and container.

Phase in product flow* Food item Plate count” Coliforms® S.aureus Sal. E.coli O157:H7
knife 2.3x10° 7.7 % 10* < - -
P on kitchen board 9.5% 10° 1.5 % 10* - - -

re-preparatiol

prep chopper 8.3 % 10° 34%10° - - -
chef’s knife 1.0 x 10° 4.8 x 10’ - - -
rubber gloves 1.9x 10 3.3 x 10 - - -
2) Cooking container ND ND - - -
3) Assembly & Service  plastic gourd 1.510° 4.0x 10 - - -

a: Samples were taken at the end of phase in product flow

b: Expressed as colony forming unit per 100 cm*(CFU/cm?) of sample; mean of duplication

c: negative reaction
ND: viable cells were not detected

Journal of Food Hygiene and Safety, Vol 15, No. 4



312

Heh-Young Kim and Hee-Jung Kim

Table 5. Microbiological evaluation of food items under simulated holding time and temperature condition after cooking.

Nn Fried curry hair-tail Cold cucumber and seaweed Fried pork cutlet Cooked eggplant

TPC® Coliforms® TPC® Coliforms® TPCP Coliforms® TPCP Coliforms®

0~2°C
2hr 9.6 x 10° 8.9 x 10' 1.9x 10° 1.0 x 10? 5.6 x 10 ND 2.4 x10* 2.2 % 10
4hr 1.8 x 10* 1.2 x 10 46x%10° 40x 10° 9.4 % 10! ND 3.8 % 10° 3.9 % 10
6hr 23 % 10° 3.2 % 10° 8.8x%10° 6.9 x 102 1.0 x 10? 4.5% 10! 5.1 x 104 1.4 % 10°

22-25°C
2hr 32 % 10° 6.2 x 10° 8.8x 10° 1.3 x 10? 1.8 x 10° 2.3 % 107 9.9 x 10* 4.6 x 107
4hr 9.9 % 1¢* 9.1 x 10° 22x%10* 6.7 % 10? 1.3 x 10* 7.4 % 10° 3.6x10° 22x%10°
6hr 13 x 10° 54x10° 6.7 x 10 2.0x% 10° 58x% 10° 23 %10 1.2x 10° 1.0 % 1¢*

36~38°C
2hr 6.1 x 10* 7.1 x 10° 9.7x10° 1.0x 10° 2.2 x 10* 1.9x 10° 1.9x10° 52 % 10°
4hr 1.9 x 10° 1.0 x 10° 3.6 x 10* 23 % 10° 59%10° 6.5 x 10* 7.8 % 10° 45x% 10°
6hr 8.7 x 10° 9.6 x 10° 9.5x% 10° 5.6x 10° 1.1x 10 1.1x10° 2.7 % 10° 8.7 x 10*

a: Time-Temperature

b: Total Plate Count; Expressed as colony forming unit per g(CFU/g) of sample; mean of duplication
c: Expressed as colony forming unit per g(CFU/g) of sample; mean of duplication
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