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Microbiological Hazard Evaluation of the Product Flow of Korean Rice Cakes

Hyo-Soon Lee, Myung-Sook Jang"
Department of Food Science and Nutrition, Dankook University

Abstract

This study evaluated the microbiological hazard of three Korean rice cake products (Gaepidduk, Injulmi,
Julpyon). Microorganisms testing was conducted in various phases of the product flow of Korean rice cakes
preparation, food equipment, environment work and cook employees at small scale. The results showed the
presence of redbean paste, soybean powder and oil at levels as high as 10° CFU/g on the hazard analysis of rice
cakes ingredients. High levels of coliforms were detected in Julpyon products after 24 hr. and on the cooker’s
aprons. Clinical bacteria were not detected in any of the rice cakes. We concluded that there is a strong
requirement for education related to personal hygiene for the production of hygienic rice cake products and for the
publics health.
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Purchasing Purchasing
Glutinous rice, Salts, Soybean powder, Water Rice, Salts, Water, Oil
| !

Washing and Soaking
Screw wash for 3 times of glutinous rice and soak for

Washing and Soaking
Screw wash for 3 times of rice and soak for 8-10 hr in

Cool to <20C within 120 min of the Semi products,

8-10 hr in water water
l !
Drain Drain
30 min drain of soaked glutinous rice 30 min drain of soaked rice
! !
Milling Milling
2 times mill for mix of drained glutinous rice, salts and 2 times mill for mix of drained rice, salts and water
water l
) Steaming
Steaming Heat for 40 min(>99°C) of milled powder by autosteam
Heat for 35 min(>99C) of milled powder by autosteam program
program ]
! Molding
Cooling Transfer the molding machine of the semi producted

and cut by portion(l1 X4 X6 cm) within running water

Mold by portion(2 X2 x4 cm) of the cooled semi

covered with poly ethylene vinyl sheet l
} Cooling
Molding Transfer the plate immediately for oil coat of the producted

and cool to <45T within 30 min, uncoverd

Display at 24°C for 12 hr of the products

products with soybean powder !
J Packaging
Packaging Package with poly ethylene vinyl disposable gloves of the
Autopackage with poly ethylene vinyl of the products products
l !
Storage Storage
Hold for 12 hr at room temperature of the products Hold for 6 hr at room temperature of the products
! !
Sale Sale

Display at 24°C for 12 hr of the products

Fig. 1. Process flow of Injulmi
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Fig. 2. Process flow of Julpyon
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Purchasing
Rice, Salts, Redbean paste, Water, Oil
J
Washing and Soaking
Screw wash for 3 times of rice and soak for 8-10 hr in
water
1
Drain
30 min drain of soaked rice
!
Milling
2 times mill for mix of drained rice, salts and water
!
Steamming
Heat for 40 min(>997C) of milled powder by autosteam
program
{
Cooling
Cool to <45 within 120 min of the semi products,
coverd with poly ethylene vinyl sheet
!
Molding
Mold by half moon form in redbean paste of the products
!
Packaging
Transfer the plate immediately for oil coat of the products
and package to <207C within 1 hr with poly ethylene
vinyl
l
Storage
Hold for 7 hr at room temperature of the products
J
Sale
Display at 24°C for 12 hr of the products

Fig. 3. Process flow of Gaepidduk

251 mLQ— Z 3t 10% NaClo] A7F€l TSB HiA] 9
mLell 7hg £ 37ColA 24A17F S+ WGt F
73 7S Mannitol Salt agar(Difcoyol] A vl sl
37TColA 24A17F MG F FHERY JFE e
T Fol] ZEg WA gto] gl Pl dis) #l Al

d& ZAIsA T

@ FANY

£ vl gd FH uiRge] ¥ Coagulase Testd
&t FFSIELE FHYE U F VITEK
(BioMerieux Vitek Inc. Mode, VITEK 32, USA) GPI
card& ©]&3atd FF3ATH

FZ 2 8ta] A A27 A635(2006)

A MBERH AAE Boho) BF AT

3) Bacillus cereus

() Eui

Bacillus cereus= A3 ¥ A& 25 g& ot 225
mLe] A} AFF AR spote] gH s HAYE MYP
A A (Difco)ol] FEske] 30TAA 24413 Wi gt
o Wl gE EY99 €8 ZE £33 Jgg A

() A

MYPIHA ] R o A EEHGE &8 Zhe —1%%*“ e
A ste] Nutrient Agard] HE3to] 307 7
W & aHFgA S drstd 2AE ;
do2 19 #2 kit(APISOCH)E ©]

FRINTAWE 2 AJ8EE ok 20 g8 FHsh9
Homogenizer2 ¢F 30%3F A&og FA3) 3 & =
28 &7]9] 5 g¥ wolx Thermoconstanter(Model TH
200 Novasinna Co., USA) 25Col| A 33] uHE =43k
HH#s FA

2) ¥k (moisture content)&A
AR k5 g8 FH3lY A FFAY AIGH “}E‘r

drtEdzM oz 335 vy 33 & HE

K
my
v
g
flo
e
X,
o
-5
oX
odl
n
N,
2
o
1
rlo
T,
¥

Cl

Aﬂ 54 5%, 24A]7& 7%} ]Eoﬂ/ﬂ 53.2%
Et‘r 13% FAastEa Jddn s 22 ZE
= %‘rxﬂ%ol 39.2%, 24/\]7} AFAEANA 38.1%2
TEF HAFRL FRELYEE FLs
o YL SHAEFEY SAEFY BF TEEF
Z7HE Q7 24817 AH 3 ZA4sE

o fu o> & o
e
r[o
H{H rﬁ rXL

._
—_
R

- 750 -



o
ot
Ay

2. D1ME Q=Y

1) Az sl

o Az AHEE A8 g
A#F, 384T AFZFAE Table 29 JeRA
o g Az AMgste fr%%oﬂ g Pl AEAA 2
Fe 75, FTTF, 984T AEHA Egk
I BAMY] FREAAME &Tﬂ AEFHA ol 1L
_‘:r'_
}6

T, gL T,

& AFH BY B %"% A Gt Agoz 9

= o =T

g AzlelA ALG A FAEE BT Bol
AZ&HQa PAFITTE 20X10~65X10 FFEO 2
v AW 5L AR BA GES A8t BAY

oM ZFF7t 70x1002 AEHJL AFF7t

14x10°2.2 =A Velgth

718

2) AlzFAe A

95 3 A9, A4H, ANge AxTPE A=
Y FE5, HFE2E A7s L gUPA7 A

FATHE Table 301 JERIRT. Dol A=

Z2F82 A

Table 1. Moisture and activity water test of the rice cakes
from the semi products to the products after 24 hr

Rice Analysis Semi Final  Final products
cakes products products  after 24 hr
Julpyon Moisture(%) 55.3 54.5 53.2
Aw 1.000 1.000 0.994
Injulmi Moisture(%) 51.5 36.2 38.1
Aw 0.996 0.975 0.954
Gaepidduk Moisture(%) 482 50.3 49.3
Aw 0.957 0.999 0.995
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Table 2. Microbiological evaluation of materials for the rice cakes

Total plate count Coliforms Fungi Clinical
Sample (CFU/g) (CFU/g) (CEU/g) bacteria
A B A B A B isolated
Rice 3.5%10° 40x%10° ND ND ND ND ND
Glutinous rice 2.8 10° 6.6 10° ND ND ND ND ND
Sugar with sesame 3.0x10° 1.1x10° ND ND 3.0X10 45%10 ND
Salt 6.0x 10 43%10° ND ND 2.0x10 2.0x10 ND
Redbean paste 1.2x10° 20x10° ND ND 3.0x10° 2.0x10 ND
‘Water ND ND ND ND ND 3.0 ND
bread powder 2.7X10° ND 1.0%x 10 ND 1.0x10 ND ND
soybean powder 10°< 4.7%x10° 6.5%X10 2.0x10 2.0%10 ND ND
Oil ND 70x10° ND ND ND 1.4x10° ND
Black sesame ND 45x10° ND ND ND 8.7 X 10° ND
ND : Not detected
- 751 - 22 783 A A28 A 65.(2006)
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Table 3. Microbiological evaluation of phases in product flow of the rice cakes

T,
Table 4

Phase in Total plate count Coliforms Fungi Clinical
Sample coduct flow (CFU/g)00 (CFU/g) (CFU/g) bacteria
P A B A B A B isolated
Milling 2.5%10 10°< 96x10° 4.0%x10° 95x10° 6.0x10° ND
Steaming ND ND ND ND ND ND ND
Tl Molding 15x10°  80x10° 50%x10 10X10 35x10 13X10 ND
wpyon Cooling 36X10°  45x10° 46x10° 28x10° 12x10° 2.8x10° ND
Storage 82x10° 9.7x10° 56x10° 32x10° 26x10° 25%x10° ND
Products after 24 hr 1L.7x100 58x10° 25x10° 58x10° 33x10° 3.7x10° ND
Milling 1.9%x100 66x10° 16x10° 90x10° 2.8x10 40 ND
Steaming ND ND ND ND ND ND ND
Iwilmi Cooling 1.0x10°  40x10° ND 1.0x10 ND 1.0 ND
fyucmt Molding 95x10° 30x10°  ND 7.0%10 1.0 1.1 X 10° ND
Storage 1.7x10° 86x10 ND 8.6x10 12 1.0X10° ND
Products after 24 hr 35%x10°  24x10° 1.0x10 35x10° 50x10 19x10° ND
Milling 1.7x10°  12x10° 85x10 60x10° 72x10° 58x10° ND
Steaming ND ND ND ND ND ND ND
Gaevidduk Cooling 42x10"  3.0x10° ND 7.5%10 ND ND ND
aepiaai. Molding 62x10° 45x10° 20x10 69%x10° 90X10  3.0X10 ND
Storage 26%x10° 58%10° 36x10 72x10° 9.6%x10 34x10 ND
Products after 24 hr L1x10° 19x10° 50x10° 20x10° 83x10° 6.7x10° ND
ND : Not detected
Table 4. Microbiological evaluation of food equpiment at the factory.
Total plate count Coliforms Fungi Clinical
Equipment (CFUfem?) (CFUJent) (CFUfcm) bacteria
A B A B A B isolated
Balance 9.5%x10° 2.8%X10° 5.0%x10° 2.6X10 52x10 1.2X10° ND
Milling roller 2.1x10° 8.6x10* 8.0x10° 55 32X%10 5.7%10 ND
measuring cup 1.1x10° 3.8x10° ND ND 2.5 6.9%10 ND
Board 19 1.8x10° 9.6x10 2.1x10° 95 12X 10 ND
Basket 2.0x10° 2.0x10* ND 2.0x10° ND 1.4 X% 10* ND
Knife 2.0x10* 8.0x 10 ND 2.3x10 3.8 0.8 ND
Dish towel 12x10° 2.5%10° 6.0X10 50 32 ND ND
Plate 2.0 35x10° ND 3.5 ND 1.6 ND
Gaepidduk belt 53 8.3x10 ND 4.4%10 ND 3.0 ND
oil 1.0x10° 11.5x10° 4.1x10 20X 10° 5.1x10° 12x10 ND
Tulpyon pull outer 3.1x10° 6.0x10* 3.4%10 25%x10° ND ND ND
Injulmi package 2.8%x10° 22X%X10 ND 1.7X10° 2.0 ND ND
ND : Not detected
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Table 5. Microbiological evaluation on cook employees.
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Total plate count Coliforms Fungi Clinical
Sample (CEU/cm?) (CFUJcm?) (CFUfem?) bacteria

A B A B A B isolated
Cooker’s hand 2.5x10° 2.0x10° 1.0x10° 9.0 10° 1.1X10 14 ND
Vinyl gloves 27x10° 22x%10° 9.7x10 2.5%10° 5.4 48x10 ND
Cooker’s Apron 9.0x 10 1.8 x 10 32%10° 3.0x10° 45%10 3.1x10 ND
Salesman’s hands 6.0x10° ND ND ND 2.5X10 0.1 ND
ND : Not detected
Table 6. Microbiological evaluation on surroundings at the factory.

Total plate count Coliforms Fungi Clinical

Sample (CFU/cm?) (CFU/cm?) (CFU/em?) bacteria

A B A B A B isolated
Clean brush 8.0x10° 4.6x10° 2.0%x10° ND 1.0 3.4 %10 ND
Water Tap 54%10 8.0x10° ND ND 041 4.0 ND
Sink holder 10°< 7.5 1.2x10° ND 2.2 2.5%10 ND
Material stand 32x10 2.9%x10° ND 2.8%x10° ND 1.0 ND
Working table 8.5 %10 1.2x10° ND ND 45x%10 1.5x10 ND
Insect net 25 1.0x10* ND ND 0.6 2.0x10 ND
Airconditioner ND ) ND - 1.3%X10 ) ND
Electric fan ND 6.5 ND 1.7 x10° 0.7 2.5 ND
ND : Not detected

- 1 Not tested
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Table 7. Aerial bacteria evaluation in working area at the factory.

Total plate count S qureus Fungi Clinical

Sample (CFU/plate) ) (CFUlplate) bacteria

A B A B A B isolated
Preparation area 480 14 ND ND ND 2 ND
Working table ND 22 ND ND ND ND ND
Arrange table 20 ND ND ND 4 ND ND

ND : Not detected
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