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ABSTRACT - This study was conducted to evaluate microbial contamination levels of Korea traditional rice
cakes such as Sirutteok, Garaetteok and Gyeongdan in the manufacturing process and environment. The microbial
contamination levels such as total aerobic bacteria, fungi, coliforms, Escherichia coli, Staphylococcus aureus, Bacil-
lus cereus and Clostridium perfringens of rice cake products were analyzed. The contamination levels of total aerobic
bacteria, coliforms, fungi and B. cereus in raw materials were in the range of 2.4~4.5, ND~1.9, 1.2~2.1 and
1.0~2.1 log CFU/g, respectively. The microbial contamination levels of total aerobic bacteria, coliforms, fungi and B.
cereus in manufacturing process of rice cakes were increased in the soaking and grinding steps and were decreased in
steaming step. E. coli, S. aureus and C. perfringens were not detected in any manufacturing process and environment.
The microbial contamination levels of raw materials and final products of rice cake were suitable for microbial safety
standard in Korea. However, the manufacturing environment such as equipments and employee's sanitation were in
trouble for microbial safety. The results of this study suggest that safety education for personal hygiene and safety
management in processing environment are continuously required to assure safety in working environment and
employee's individual hygiene.
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Fig. 1. Manufacturing processes of rice cakes. (A) : Sirutteok, (B) : Garaetteok, (C) : Gyeongdan.
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Table 1. Microbial contamination levels of raw materials for rice cake products

(Unit: log CFU/g)

Samples Total aerobic bacteria Coliforms Fungi B. cereus Pathogenic bacteria™
Rice 4240.12 1.6 £0.35 1.7+£0.28 1.0+0.38 ND™
Red bean 3.9+1.08 1.1+0.17 1.2+0.24 12+0.74 ND
baked red bean 3.7+1.11 1.9+ 0.79 1.2+0.15 1.2+ 0.36 ND
Glutinous rice 4.5+043 1.7+£0.11 1.4+0.30 2.1£0.26 ND
Redbean paste 33+0.24 ND 1.3+0.17 1.3+ 0.93 ND
Bread powder 4.2 +0.36 1.9+ 0.09 2.1+0.61 1.9+0.18 ND
Cinamon powder 2.5+0.35 ND 1.9+ 0.60 1.7+ 0.29 ND
Black sesami 2.9+0.53 ND 1.4+£043 1.4+£0.31 ND

"Mean = Standard deviation

“"Pathogenic bacteria: Staphylococcus aureus, Clostridium perfringens

Hkok

ND: Not Detected < 1.0 log CFU/g
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Fig. 2. Change of total aerobic bacteria along with manufacturing processes of rice cakes.

Table 2. Microbial contamination levels of manufacturing processes for rice cake products

(Unit: log CFU/g)

products Processing steps Coliforms Fungi B. cereus S. aureus C. perfringens

Soaking 3.4+0.44° 2.1+0.19 3.2+ 0.30 ND™ ND

Sirutteok Grinding 43+0.28 1.7+£0.26 2.8+0.64 ND ND
Product ND 1.0+ 0.30 1.4+0.28 ND ND
Steaming ND 1.1+£0.29 ND ND
Molding ND 1.0+ 0.40 1.3+£0.33 ND ND

Garaetteok .
Cooling ND 1.0+ 0.30 1.4+0.38 ND ND
Product 1.8£0.15 1.5+0.12 1.3+0.23 ND ND
Soaking 5.7+0.13 1.7 £0.06 2.2+0.06 ND ND
Grinding 5.1£0.30 1.7+ 0.00 2.3+0.02 ND ND

Gyeongdan Punching 1.2+0.24 1.1£0.15 1.0 £0.09 ND ND
Molding 1.3£0.24 1.4+0.15 1.3+0.25 ND ND
Product 1.7+ 0.07 1.7+£0.39 1.4+0.26 ND ND

"Mean * Standard deviation
“ND: Not Detected < 1.0 log CFU/g
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Table 3. Microbial contamination levels of equipments for rice cake products

(Unit: log CFU/100 cm?)

Swab Points Total aerobic bacteria ~ Coliforms Fungi B. cereus Pathogenic bacteria™
Rice Grinder 4.6 +£1.30 2.9+0.29 ND™ 1.0+0.15 ND
Cooling water bath 29+0.44 ND ND 1.3+£0.41 ND
Drying plate 2.5+£0.62 ND ND 1.2£0.39 ND
Filter wool 1.8 +£0.52 ND ND 1.3+0.52 ND
Working table 1.2£0.35 ND ND 1.0£0.40 ND
Punching machine 2.5+0.24 1.1£0.02 ND 1.0£0.39 ND
Inside of Molding machine 1.3£0.29 ND ND ND ND
Outlet of Molding machine 1.6 £0.64 ND ND ND ND
Conveying belt of Molding machine 1.8+£0.12 ND ND ND ND

"Mean = standard deviation

“Pathogenic bacteria: Staphylococcus aureus, Clostridium perfringens

Hkk

ND: Not Detected < 1.0 log CFU/100 cm?

Table 4. Microbial contamination levels of employee's hand & glove

(Unit: log CFU/Hand)

Sampling place Samples Total aerobic bacteria Coliforms Fungi B. cereus
a (hand) 4.8 +0.05" 3.2+0.16 0.4+0.12 3.7+ 0.06
. b (hand) 4.6+0.19 2.1+0.05 ND™ ND
Preparation room
¢ (hand) 4.8+0.05 1.5+0.21 ND 1.7+ 0.00
d (hand) 3.4+0.07 2.4+0.08 ND ND
. e (hand) 1.4£0.12 ND ND ND
Processing room
f (hand) 2.3+0.01 ND ND ND
a (glove) 1.8+0.14 ND 0.4+0.12 1.0+ 0.00
. b (glove) 12+021 ND ND ND
Wrapping room
c (glove) 23+0.16 ND ND ND
d (glove) 2.3+0.06 ND 0.3+0.43 ND

"Mean = standard deviation
""ND: Not Detected < 1.0 CFU/Hand
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Table 5. Contamination levels of falling bacteria in manufacturing area

(Unit: CFU/Plate-5min)

Sampling place Total aerobic bacteria Coliforms Fungi
Preparation room 46.7+8.0" 7.0+0.9 30.8+2.3
Wrapping room(1) 342+6.4 2.5+£2.0 29.0+£4.8
Wrapping room(2) 16.0 £ 3.1 ND™ 14.8+2.1
Processing room 213+£5.7 ND 192 +£48
Product storage room 20.0 £ 6.7 ND 112+ 1.8
Product shipping room 92+3.6 ND 42+13

"Mean = standard deviation
"ND: Not Detected < 1.0 CFU/Plate-5min
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