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ABSTRACT - The objectives of this study were to investigate the microbial contamination levels on food service
in university and to provide the information of microbial contamination to improve food safety. A total of 288 samples
were collected during summer and winter season between 2006 and 2008 from 4 food services located in the univer-
sity in Western Gyeongnam and were used to detect sanitary indicator bacteria [aerobic plate count (APC), coliform,
and Escherichia coli] and pathogenic bacteria (Staphylococcus aureus, Salmonella spp.)- As a result, APC and
coliform for hand and kitchen utensils which are used often by the employee were detected at high levels of 1.1~5.5
and 1.3~5.3 log CFU/(100 cm’, hand), respectively. The contamination levels of APC and coliform in cooked foods
and drinking water were 0.8~6.4 and 1.3~5.0 log CFU/(g, mL), respectively. Especially, the cooked foods showed the
highest contamination for APC (2.1~6.4 log CFU/g) and coliform (1.0~5.0 log CFU/g). We think the reason that the
cooked foods may be contaminated with APC and coliform on cooking process by using employee’s hand and kitchen
utensils. Moreover, S. aureus for hand and kitchen utensils was detected at levels of 2.8~3.0 and 2.0~2.3 log CFU/(g,
hand), but Salmonella spp. was not detected. According to the above results, contamination levels of the samples were
mostly decreased irrespective of summer and winter season. The results obtained indicated that it is necessary to peri-
odic monitoring for microorganism contamination and education about personal and environmental hygiene to
employee for ensuring food safety of food service in university.
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Table 1. The kind and number of samples collected for the micro-

bial analysis from food services in 4 universities during 3 years

Sources Type of sample ~ The number of sample
Water Drinking water 48
Kanife 48
Kitchen utensils Cutting boards 48
Dish towel 48
Employees Hands 48
Cooked food - 48
Total 288
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2 e, 53] Tuted 459 79, 20084 Ed =
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0]3}/12.4 em® (161 CFU/200 cm®= 2.2 log CFU/200 cm® = 1.1
log CFU/100 cm?)°l] Hialide g 1 7|58 9Esis
Zate Aoz It 28y PFE T3 FYE
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Table 6. Evaluation of pathogenic bacteria on all samples collected from food services in 4 universities during 3 years

Staphylococcus aureus

Salmonella spp.

Sample Year Season Food service of university Food service of university
A B C D A B C D
Summer -D - R - - N N N
2006
Winter - - - - - - - -
Hand 2007 Summer - - - - - - - -
Winter - - - - - - - -
2008 Summer 3.0£0.14 ND¢ ND¢ 2.8+£0.28 - - - -
Winter ND? ND ND ND - - - -
Summer - - - - R - _ -
2006
Winter - - - - - - - -
Summer - - - - - - - -
Drinki 2007
rinking water Winter i i i i i ] i )
2008 Summer ND ND ND ND - - - -
Winter ND ND ND ND - - - -
Summer - - - - - _ - -
2
006 Winter - - - - - - - -
Cooked foods 2007 SUmmer - - - - - - - -
Winter - - - - - - - -
2008 Summer 21+£01% 23+£01* 20+0.1° ND¢ - - - -
Winter ND ND ND ND - - - -
Summer - - - - - B - -
2006
Winter - - - - - - - -
Knife a007  Summer - - - - - - - -
Winter - - - - - - - -
2008 Summer ND ND ND ND - - - -
Winter ND ND ND ND - - - -
Summer - - - - - - - -
20
06 Winter - - - - - - - -
Summer - - - - - - - -
Cutti d 20
utting boards 07 Winter i i ] i ] ] ] )
2008 Summer ND ND ND ND - - - -
Winter ND ND ND ND - - - -
Summer - - - - - - - _
20
06 Winter - - - - - - - -
Dishtowel 2007  ummer ) - - - - - - -
Winter - - - - - - - -
2008 Summer ND ND ND ND - - - -
Winter ND ND ND ND - - - -

)- : Not detected

“ND : Not detected (below detection limit : < 1.0 Log CFU/hand, g, mL, 100 ¢cm?)
A€ Means within the same row with different superscripts are different (P < 0.05)

7o) A%, AguTE B3 4B Yz AT
o $A7 o EgTE o] $79 474%s} 9 Ag
oE HEH ¥ 202 28 AE o} gt u)
FA29 YL Fu) AsME Adel BAge]
ZE71F W AVl U@ AHol} A% WHAE e
T, Fel Wl 2 BP9 29 B zHSAA
5o Aol hstel B % A A s 5 e
%ol 28 Aoz Yz,

B opdE 2o

AR 4329 gg i F44E oA z
TAEAY ARI9A, Z2EeA B R ET O gt
aureus®} Salmonella spp.d| 3 LHUEE A48 A=
Table 63} 2t} HA| A8 F ZYFARY &3 x9
L2 S qureus7} 2.0 ~ 3.0 log CFU/(hand, g)2- 2 H]
HA =& FFEow BHa, BE A BINA Salmonella
spp= HAEHA @2 A2 vewr. Ml 3
st ZE|FAERS oA S aureus7t B FELE A
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28 Ao Hol 2PN ZBARe] Aol AR
FOoE Q3 wxrey o] LEEYT, E3), M A
FE whsl ol AR AFE I AR 3 2%
A2 o] o]Fxl F 5o o] 2 AL 7rols) B o, WA
ARE SN 5 enEA 23 Ai4ns A8 2
o AR EE 71918 Aoz AYAT) Hatakka S5 7
590 A7l gl Al B & =, 9%, %

AEANA NAEA S aurens?t AEFYIT, T F 25-50%
7t S. aureus RFArolm] | Ao A BalE #59] 15~20%
< enterotoxin AT Q1 A o2 vyt weka zelE
ARRE Ao R G718 ARSI FHS AN
of Ao A ] A, & AERE XS A

ZHYFAREC] 47 2 5 & W 5
ShETE 717} A3 o}oq 2 AEE SuE &N &
ZAAEH MAL Frgtoan Fa4e] kA o] SR

2 % e A9 ey,

ATFE A 1A

)
ms}oq IBENY Gy 2ke A

°55L— ?13ke] *H FAG aAfstE sk o F4
435 "Poi 2006%;‘:%51 20083744 shd 7)ot 54

0
)
)

o g

°ﬂ Eﬂo}@l AR FA - 1 A&
Q}X# A& AAEAT °J§9H Bl
b w2 2, Tt 2 9 5o zelnret xEEAR)
o] ol st dnbalFa o] 22} 1.1~5.59F 1.3 ~
5.3 log CFU/(100 e, hand)S.2 =7 A&, 29
=213 —ﬁ*ﬂl*h Al 2 el 2Ht 0.8~6.4
9t 13~501og CFU/(g, mL)2.2 H|mA k& odns
Hehlol el Fo mare e waje] 9 Eu).
3 BAA WA E F S aweus7t ZEFARRS &3 2
g8 SA oA 7Hzt 2.8-3.03} 2.0 ~2.3 log CFU/(hand, g)
2R & FE0E AEHo 2y & A
EFOE A e B speAo] e Aoz Fo)
HAI, E coli®} Salmonella spp= BE A BN A=
HA k. wEkA sk W FA29 kA e Bns
71 M= FAESSAE A E(GAP) S| o8 A=
AN AEE AL AT HAYAS(HACCP system)
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