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ABSTRACT - Inadequate food handling and poor hand hygiene play a major role in the occurrence of foodborne
diseases. The objective of this study was to find out if the level of microbial contamination on the hands of food pre-
parers varies by time during their working period. This study focused on the contamination of aerobic plate count,
total and fecal coliforms, Escherichia coli, Staphylococcus aureus, and Salmonella spp. Sampling from left hand and
right hand of twenty food preparers was done with glove-juice method at every two hours during their work. Micro-
biological testing was conducted according to the Food Code of Korea. The microbiological load on the hands was
changed over time. Samples taken from their hands before work and at 8 hours showed higher levels of bacteria than
those taken at 2, 4, and 6 hours during work and/or after work (p < 0.05). The contamination levels of microorganisms
were consistently higher in right hand than in left hand. Poor hand hygiene practices were indicated by the positive
results for total and fecal coliforms, E. coli, S. aureus, and Salmonella spp. on the hands of some food preparers. This
study indicates food preparers’ hands can be a vehicle of pathogen during their work. The results of this study empha-
size the importance of hand hygiene education and training targeting the food preparers.
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Fig. 1. Changes of standard plate counts of hand samples of food
preparers according to working period. Each point represents the
mean = S.E. of bacterial load. Values with different letters in each
hand are significantly different (p <0.05). * : significantly different
compared to left hand (p < 0.05).
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Fig. 2. Changes of load of total coliform of hand samples of food
preparers according to working period. Each point represents the
mean = S.E. of bacterial load of positive hands. Values with dif-
ferent superscript letters in each hand are significantly different (p <
0.05). * **: significantly different compared to left hand (*p < 0.05,
**¥p < 0.01).

Al FoEA Frgen el Foll fosiA dasie
WHp <0.05), d&=oMs A)7HER o3t o] glo] ot
2AZF Fof 71 R 4Nz FRE oA FUHEE &
g Fol sk 43S BYAth

o] Al 7kA mAE FAERE HA AY 717 T =
Ao Ry =g $7HR] d#:HA Ve lemRls
10~45%, L&& 35~65%) ESE A vl o] T AV
o g%ﬁgz 2 ZAdo|th TCE 3.6~12.5 MPN/100 mL
Gl 36~86MPN5100 mL, Q8% 4.2~12.5 MPN/100 mL)
o] %, FCE 2.2~6.8 MPN/100 mL(21& 2.2~5.1 MPN/100
mL, Q_—E—C 2.6~6.8 MPN/100 mL)®] 45, 228]3 ECE
1.5~4.1 MPN/100 mL(&¢&> 1.5~2.5 MPN/100 mL, 28¢ 1.6~
41 MPN/100 mL)8] & HHt} 53] xe] Jo2HE
z3 FAA E coli FEAE A% e S A7
dAEe] & fAREle) AARA XL vET &
g vhi Folle Al 7K 2R dudee) w7 R
e raEe] &g Aol AAE Ao B de] =

Table 1. The numbers and percentages of positive hands of total coliform, fecal coliform, and Escherichia coli according to working

period
. Before work After2 hrs.  Afterd hrs.  After6 hrs.  After8 hrs.  After work
Type of bacteria
No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)
Left hand
Total coliform (MPN/100 mL) 9(45) 4(20) 5(25) 8(40) 9(45) 9(45)
Fecal coliform (MPN/100 mL) 9(45) 4020y 5(25) 8(40) 9(45) 9(45)
Escherichia coli (MPN/100 mL) 9(45) 2(10) 2(10) 8(40) 9(45) 9(45)
Right hand
Total coliform (MPN/100 mL) 13(65) 7(35) 7(35) 12(60) 13(65) 13(65)
Fecal coliform (MPN/100 mL) 13(65) 7(35) 7(35) 12(60) 13(65) 13(65)
Escherichia coli (MPN/100 mL) 13(65) 7(35) 7(35) 12(60) 13(65) 13(65)
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Fig. 3. Changes of load of fecal coliform of hand samples of food
preparers according to working period. Each point represents the
mean = S.E. of bacterial load of positive hands. Values with dif-
ferent superscript letters in each hand are significantly different
(p <0.05). *,**: significantly different compared to left hand (*p
< 0.05, **p < 0.01).
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Fig. 4. Changes of load of Escherichia coli of hand samples of food
preparers according to working period. Each point represents the
mean * S.E. of bacterial load of positive hands. Values with different
superscript letters in each hand are significantly different (p <0.05).
* %% significantly different compared to left hand (*p < 0.05, **p <
0.01).
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Table 2. The numbers and percentages of positive hands of Staphylococcus aureus and Salmonella spp. according to working period

. Before work  After 2 hrs. After 4 hrs. After 6 hrs. After 8 hrs. After work
Type of bacteria
No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)
Left hand
Staphylococcus aureus (CFU/mL) 3(15) 3(15) 3(15) 3(15) 3(15) 3(15)
Salmonella spp.(CFU/mL) 6(30) 5(25) 6(30) 6(30) 6(30) 5(25)
Right hand
Staphylococcus aureus (CFU/mL) 9(45) 7(35) 8(40) 9(45) 9(45) 9(45)
Salmonella spp.(CFU/mL) 9(45) 8(40) 9(45) 9(45) 9(45) 8(40)
7 & | eft hand 35 —6—Left hand
~-@- Right hand —&—Right hand
6 a* 3 a
5 2.5
E4 E2
B 2
Qo3 Y15
2 1
1 0.5
0 0

Before  2hrs. 4hrs. 6hrs. 8hrs. After
Working Period

Fig. 5. Changes of load of Staphylococcus aureus of hand sam-
ples of food preparers according to working period. Each point
represents the mean + S.E. of bacterial load of positive hands. Val-
ues with different superscript letters in each hand are significantly
different (p < 0.05). *: significantly different compared to left hand
(p <0.05).
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Fig. 6. Changes of load of Salmonella spp. of hand samples of
food preparers according to working period. Each point repre-
sents the mean + S.E. of bacterial load of positive hands. Values
with different superscript letters in each hand are significantly dif-
ferent (p < 0.05). *,**: significantly different compared to left hand
(*p <0.05, **p < 0.01).
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