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Abstract

This study was conducted to assess the microbiological quality of HACCP system certified military food service in
Gyeongsangnam-do, South Korea. Samples of raw materials, cooked foods, water, and equipments were collected in May of
2013 to July of 2014. Hygiene indicator organisms (total plate counts, Escherichia coli, and total coliforms) and food borne
pathogens (Bacillus cereus, Staphylococcus aureus, Salmonella spp., Enterohemorrhagic Escherichia coli, Vibrio
parahaemolyticus, Listeria monocytogenes, and Yersinia enterocolitica) were analyzed for raw materials and cooked foods.
Average contamination levels of total plate counts of raw materials before and after washing or heating were 3.8 log CFU/g
and 29 log CFU/g, respectively. E.coli, total coliforms, and Foodborne pathogens were not detected in all food samples.
Salmonella spp. was analyzed for equipments and not detected. Salmonella spp., and Y. enterocolitica was analyzed for water and
not detected. The analyzed microbial hazards could indicate that HACCP system is very efficient for controlling food sanitation and
reducing the expense.

Key words : Microbiological hazard analysis, HACCP, Military food service, food material, equipments, safety verification
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Table 1. Hygiene indicator microbiological results of food samples collected from
HACCP system certified military food service in Gyeongsangnam-do, Korea.

Bacterial counts {log CFU/g!

Preparation Food Total ol Total
method otal plate E col o
count coliforms
Cucumber”
Before 48 NDZ N.D.
After 42 N.D. N.D.
Cabbage"
Before 27 N.D. N.D.
After 15 N.D. N.D.
Green pepper’
Before 37 N.D. N.D.
After 35 N.D. N.D.
Raw 5
material Sprout
Before TNTC” N.D. N.D.
After 15 N.D. N.D.
Chicken patty?
Before 42 N.D. N.D.
After 1.0 N.D. N.D.
Pork?
Before 37 N.D. N.D.
After N.D. N.D. N.D.
Seasoned " ND. N.D.
salad
Fried food N.D. N.D. N.D.
Kimchi 40 N.D. N.D.
Cooked
Cucumber 35 ND. N.D.
pickle
Bibimbap 31 ND. ND.
sprouts

1) Cucumber, cabbage or green pepper confirmed before and after washing.
2) Sprout, chicken patty or pork confirmed before and after heating.

3) N.D.: Not detected

4) TNTC: Too numerous to count
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A A AF ] 3 7|Eo] AEA YA G AAHo|m Table 3. Foodbome pathogens microbiological results of food samples collected from
_ - . HACCP system certified military food service in Gyeongsangnam-do, Korea.
2 QYATTI BT FH9 lFe] 2edriy o7
Bacterial counts {log CFU/g)
A,
E’r;i?; Food B S salm Eg:;? pat;ah méno )
A== oo
2. HE5d 28k method cegeu :Z; o:ella thagic emoly  cytofe zg;;g
o Ecoli  ficus nes
HACCP 93¢ we Zua4A494 4429 e 2 A Cuam

-ber"

=l
A A F 4F 299 AF 2 2YETE AFck e .
Before ND¥ ND. ND. ND. ND. ND. ND

29 4984 % duge, 2i

4e gns}w Catte'

_>|:,

H}@‘Hi R Rt = Eook AM fAd vA2E EY 209 Before ND. ND. ND. ND. ND. ND.  ND.

A e AddAd dgf EEH o dA4gE F 4

. ) : After  ND. ND. ND. ND. ND. ND. ND.
o eddEnay gAY ditg o g A A $ae o
goll kGl A TAE FA8H o) 13BTY &A= pepper”
4N B9 AFEo] 7hEdtEE(Granum PE & Lund T, 1997), Before  ND. ND. ND. ND. ND. ND. ND.
Agd on SFHNUE AS durEd EAZEE IAE A Aer  ND.  ND. ND.  ND. ND.  ND.  ND.
A & fth AF W shaEs Adeze] %0 36 log o
CFUg o149 A% 4352 b2 4 drt A74sE 3 e
% # 9th(Andersson A et al, 199 U.S. Department of Before  ND.  ND. ND. ND. ND. ND.  ND.
Agriculture/Food Science & Inspection Service, 2004; TU.S. After ND. ND. ND. ND. ND. ND. ND.
Food & Drug Administration, 2004). =3, AEFF AN AE Chicken
%‘37“04_/1:(%‘}\4 HFAA T3y 2P E 29 H]-/\131/\ R K patty*

A% 4 log CFU/g ol342 AsiA slthAEe]ckgebaia, Befoe ND. ND. ND. ND. ND. ND. ND.
2014). B dFdqAE wtdg A AEsx AFEAM A3 RE After  ND. ND. ND. ND. ND. ND. ND.
AEAA HEHA F& ASE YESTHTable 2. Por
Table 2. Salmonelia spp. results of equipments samples collected from HACCP Before  ND.  ND. ND. ND. ND. ND.  ND

system certified military food service in Gyeongsangnam-do, Korea.
After N.D. ND. ND. N.D. N.D. N.D. N.D.

Bacterial counts (log CFU/g) Season
equioments -ed ND. ND. ND. N.D. N.D. N.D. N.D.
Salmonella spp. salad
1. .
Bow ND. Fled  No. ND. ND. ND. ND. ND. ND
food
Dishes N.D.
Chopsticks ND. . Kimchi ND. ND. ND. N.D. N.D. N.D. N.D.
Spoon N.D. Cucum
~ber ND. ND. ND. N.D. N.D. N.D. N.D.
Cutting board N.D. pickle
Kitchen knife N.D. Bbirtep ND. ND. ND. N.D. N.D. N.D. N.D.
sprouts
Dish towel N.D.

1) Cucumber, cabbage or green pepper confirmed before and after washing.
1) ND.: Not detected 2) Sprout, chicken patty or pork confirmed before and after heating.
3) N.D.: Not detected
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