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Recipe Name: Chicken Meat Salad

) Edible
Ingredient )
Portion(kg)
Chicken meat(Breast) 2.0 ¥ Yield: 50 portion (5Kg)
Ctitljl;nobeer (1)2 Q Portion size: 100g
Peeled Onion 0.25
Ginger 0.025
Mayonnais 0.5
Method

1. Recieve(<77TC) and hold until pre—preparation(<7C)
2. Pre—preparation: Chicken—Breast: Seasoning(salt 25g, black pepper powder 5g, ginger 25g),
Boiling(internal temperature =75C), Spliting.
and then Cooling(<37TC).
Lettus, Onion, Cucumber : Wash and Peel skin, Sliced.
3. Mix all ingredient with mayonnaise. Use disposable gloves.

Fig.1. Recipe for Chicken Meat Salad.




Recipe Name: Slices of Boiled Pork Meat(Doejigogi—pyeonyuk)

Ingredient Edible Portion(kg)
Pork(satae) 4.0 ¥ Yield: 50 portion (4kg)
Soybean paste 0.05 ¥ Portion size: 80g
Leek 0.15
Garlic 0.035
Ginger 0.030
Method

1. Recieve( <7 ) and hold until pre—preparation( <7C )

. Pre—preparation: Wash and Peeled leek, garlic, ginger and pork ; Boil (until pork internal
temperature =75T), Slicing.

. Sliced(Use disposable gloves.)

4. and then cooling(£37C)

Fig. 2. Recipe for Slices of Boiled Pork Meat(Doejigogi—pyeonyuk)




Ok
Kl
K-

=<

Hr

i

100

el
MH
ur
KK
<

I =
=xFZE2I(TRC, Korea)S AIE

N,

C3
=

gn
IH

&__M

=
=

X

=
=

t==

A

& 0l

A
=

ot ALt

I

Jl =04 Lt

Ot

ol
oH
[>

Hr
0l

U_SH 0l

50%Lt
Ol ol=&) UL

cateching

=)
—

ot

22
S =

F

=

100
KI0

IH
0

>3

Ar

PNIS E=10]

= =
— /i

SHNBH

oILt 7l

HiO
%

Wi

N&= CHolof

L—J.101) h—?il’

pS |
=

& Jtot ALt

HA 220, 2, 3%=2

A

i==1
[—

1l

-

)

K0

—_

o

<J

=0

0l

#

Mo =gt
tRACH.

S|
MAL Al steam convection oven(ME106T, LAINOX, ltaly)OlAl S0 242

A2 Fig. 3, 4% 2L,

M

Ao B9

S 0]

5 S 4

Me sEc 2oz

=
T

1007C,

U
Ul

chiller(HCM, LAINOX, Italy)0lAl DHSS(Department of Health and Social

Security)©] 2t J]=0 902 O|LH0l 3CT=

0l

o)

i)
a

.

<
J
=
ok
Kr

-

nl
30

W 125mmxL 160mm) 0

=)

A2l M (HADS

S eFM

0|
—

1

2 Fig. 5, 6

PO (TFK279FX. GEC, USA)Ul M &StALE.

LH X|
[N

3TY

KD

~J

I

SAHAHA 50ppm2

M X el

ok



Chicken . . . )
— Washing Boiling Spliting Cooling
meat(Breast)
2,3,4,5,6,7 11,2,3,4,5 11,2345 1 12345 1 1,2,345
Green tea
extract
2,3,4,5,6,7
. Washing & . o . .
Ginger [ ) — Cutting [ Sanitation [Rinse(3times)
Peeling
2,3:4.506,7 11,2,3,4,5 11,2345 11,2345 1 1,2,34,5
Washing & . . . .
Cucumber — ) — Cutting [ Sanitation HRinse(3times)
Peeling
2,3;4.5,6,7 11,2,3,4,5 11,2,345 112345 1 1,2,34,5
. Washing & . o . . -
Onion ) — Cutting H Sanitation HRinse(3times) Mixing
Peeling
203486, T 1T 1:253:4:8 1 23#dd 11288485 1 12345 11,2,3,4,586,7
Washing & . L . .
Lettuce || ) || Cutting || Sanitation [lRinse(3times)
Peeling
2,5:4.5,6,7 1 1,2,34:5 11,2345 112345 1 12345
) 21 2 VSRR ——
2,3,4,5,6,7
Basic . .
. . Preparation Cooking
ingredient

Number 1 for time: 2 for temperature: 3 for microbiological: 4 for pH: 5 for Aw: 6 for S.typhimuriv . 7 for S. aureus and
their indicate beginning and end parts for evaluating or recording

Fig. 3. Phase in Product flow of Chicken Meat Salad



Pork(Satae) +— Washing
238458,7 11,2345
Washing & . o . .
Leek ) Cutting Sanitation Rinse(3times)
— Peeling ]
2.8,458,F 11,2345 11,2345 11,2345 T 1.2845
) Washing & . o . ) . o .
Garlic — . Cutting | Sanitation —Rinse(3times) Boiling Slicing Cooling
Peeling
234,567 11,2345 1 1,2384,5 11,2345 T 1,2,84,5 11,2845 11,2845 1T 1,2,84,5,6,7
) Washing & ) —_— : ;
Ginger ) Cutting Sanitation Rinse(3times)
Peeling || |
2,3,4,5,6,7 11,2345 1 1,284,5 11,2845 I 1,2,8,4,5
Soybean paste
2,3.4,5,6,f
Green tea
extract
2:9.4.5,6,F
Basic . .
i . H Preparation Cooking H
ingredient

Number 1 for time: 2 for temperature: 3 for microbiological: 4 for pH: 5 for Aw: 6 for S.typhimuriu

their indicate beginning and end parts for evaluating or recording

Fig. 4. Phase in Product flow of Slices of Boiled Pork Meat(Doejigogi—-pyeonyuk)
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Packing

0°% 0% 0% 0% 0% 0%
(for 0%day) (for 1day) (for 2day) (for 3day) (for 4day)| |(for 5day)
1,2,3 1,2,3 1,2,3 1,2,3 1,2,3 1,2,3

2°% 2% 2% 2% 2% 2%
(for Oday) (for 1day) N (for 2day) (for 3day) (for 4day)| |(for 5day)
1,2,3 1,2,3 1,2,3 1,2,3 1,2,3 1,2,3

3% 3% 3% 3% 3% 3%
(for Oday) (for 1day) (for 2day) (for 3day) (for 4day)| |(for 5day)
1,2,3 1,2,3 1,2,3 1,2,3 1,2,3 1,2,3

Number — 1; microbiological, 2; S. typhimurium 3, S. aureus

a . immediately after packing

: no addition of green tea extract

b
¢ : 2% addition of green tea extract
d

: 3% addition of green tea extract

Fig. 5. Storage 3C method for Chicken Meat Salad ; experimental design to determine

Antibacterial Effect of menu items.




0°% 0% 0% 0% 0% 0%
(for 0°day)| |(for 1day)| |(for 2day)| |(for 3day) (for 4day) (for 5day)
1,2,3 1,2,3 1,2,3 1,2,3 1,2,3 1,2,3
. 2°% 2% 2% 2% 2% 2%
Packing ] 1 ]
(for Oday) (for 1day)| |(for 2day)| |(for 3day) (for 4day) (for 5day)
1,2,3 1253 1,2,3 1,2,3 1,2,3 1,2,3
3% 3% | | 8% | | 3% 3% 3%
(for Oday) | |(for 1day)| |(for 2day)| |(for 3day)| |(for 4day)| |(for 5day)
1,2,3 1,2,3 1,2,3 1,2,3 1,2,3 1,2,3

Number — 1; microbiological, 2; S. typhimurium 3, S. aureus

a . immediately after packing

. no addition of green tea extract

b
¢ : 2% addition of green tea extract
d

: 3% addition of green tea extract

Fig. 6. Storage 3C method for Slices of Boiled Pork Meat(Doejigogi—-pyeonyuk) ; experimental
design to determine Antibacterial Effect of menu items.
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Salmonella typhimurium(ATCC 2515), Staphylococcus aureus(ATCC 1621

2 22 2o B0t (Table. 1))

aureuse % M= F0RO=Z2AN Sol 242440l Qs As=s

SH0 AUA, S5l WD} S0IIJF folol ARI @ik e
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0
ro

02
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ANMEZE Tryptic soy agar(DIFCO, 236950)0lA 37C 24Al2t 33

=
=
o

S MEXMO Fek 18 20|2 Tryptic soy Broth(DIFCO, 211825)0
0f 37C18~24AI2F HIY & SAHGAIZI R 105 7tes CRUes ol

BEAMINL, AIgd0l 550l E5Fot== ot 3CTOHA 52 N&E
=

IRa}
OR¥
ol
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a2
=

P

e
X

Ol

MHAEZ2 Fig. b, 60l HAloHAL.

Table1l . List of microorganisms and media used for antibacterial

activity tests.

Temp.

(C)

Microorganism tested Media used

Gram
) Salmonefla typhimurium ATCC 2515 TSA&TSB 37C
negative

Gram
. Staphyococcus aureus ATCC 1621 TSA&TSB 37C
positive

D, ROYH0 AHIH p<0.01 £==0HA KRAAH0 U= O
XH0lE  Duncan's multiple range testil 2ol Z2Fot{ L 2= A=ze=

SPSS 10.0 Z=_ )&= 0l=ot0 SAH X2 otULt.



KNl
B

ok

ﬂ
Bl
b0

AN HE 3

HOOHR = Ao ket

0

Aol e

GiRE 9

I

t

H

==}
[—

Al
=
0lo
J

=
al

A0
K

RO
KIr

-~

0

H
ol

o

ok

—_

~J

<
B

.

aJ

-

n

Lol 22 HALE

M= 0l A E

—

—

&

M=o

Sy

ALKl
=

o
j—

Ak
=

s

=l

LIHAI MEs2 8= Al
Ct

I

[ —

4.1C, 5.4CRULL

201
=/

, IFRUIAE M2

| —

—

}

2
[=]

H

Table 22 2L},

o)

A
|2t <20

|-:
EHE HOEN, &2 HOol

IS 5 Aot

i
X

k

I

I_

o]
S

A
(=}

0

F

=
[

A
|

A
EiEZ 7°COl

X
[amn)
i
oC ,

4

A=z &

o
T
[

q
&

2

9
Ct
Ol AL UL,

I

LH A+ AF
=

A

=

=

L

0l

(k2

JHEO

=
2t2F 93°C, 92.6TC, 94.5C&2 DHEW'™®%F Rowley'®® S Bobeng”0l H|

0, 2, 3%<

OH
Ll
K

K

Hr
I

Ol
DF

I3
H0

ol
0F
Kr

0l

AL

=
—

of
- 921 —

74T Olad=s &=0l



Table. 2. Time and Temperature of Chicken Meat Salad at Various Phases

in Product Flow.

Mean*S.D.
Phase in product . . .
fow Food item Time(min) Food temp. Env.temp.
1. Raw ingredient Chicken meat(Breast) 4.00+0.2
Lettuce 4,10+£0.4
Cucumber 5.,40£0.05
Onion NLA, 15.70£0.15 24,3+0.3
Ginger 13.40x£0.,15
Mayonnaise 11.40£0.15
Catechin 20.20£0.15
2. Preparation
Washing & Peeling Chicken meat(Breast) 5.00+0.28 7.50+0.05
Lettuce 7.60+0.2 8.20+0.15
Cucumber 7.40%0.75 9.404+0.05
Onion 5.25+0.35 13.30+£0.35
Ginger 11.90+£1.5 15.30+£1.15
Cutting Lettuce 13.25+0.13 10.00+0.2
Cucumber 6.90+0.1 11.40£0.4
Onion 4.20+0.25 15.30%£0.25
Ginger 3.20+0.2 16.30%£0.95 25.4+0.4
Sanitation Lettuce 5.00+0.00 11.90+0.1
Cucumber 5,00£0.00 14,50£2.3
Onion 5.00£0.00 17.00£1.15
Ginger 5.00£0.00 17.10£0.1
Rinse Lettuce 8.90+0.8 10.80+0.25
Cucumber 5.30£0.15 11.70£1.7
Onion 3.60+0.25 15.70+0.7
Ginger 4,9040,1 16.70+0.7
3. Cooking
Boiling 0% 40.0+0.00 93.00+1
2°% 40,0£0.00 92.60%0.2
N 3% 40.0£0.00 94,50£0.3 55.740.9
Spliting 0% 11.80+0.4 82.60+0.35
2% 11.50+0.25 84.00£0.2
3% 11.90+0.15 84.80£0.35
4. Cooling
0% 40.80+0.25 3.0040.00
2% 43.50%0.7 3.00+0.00 -10.0+0.00
3% 43.60+0.35 3.00£0.00
5. Mixing
0% 6.60+0.25 18.50+0.3
2% 6.50+0.25 18.90+0.05 25.8+0.3
3% 6.70+0.2 18.00+0.1

a . no addition of green tea extract

b : 2% addition of green tea extract

¢ . 3% addition of green tea extract
N.A. : Not Attained
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Table.

3. Time and Temperature of Slices of Boiled Pork Meat

(Doejigogi—pyeonyuk) at Various Phases in Product Flow.

Mean+S.D.
Phase in product ] . ]
fow Food item Time(min) Food temp.  Enw.temp.
1. Raw ingredient Pork(Satae) 3.90£0.1
Leek 18.50£0.05
Garlic NA. 6.80+0.1 04.640.2
Ginger 13.70£0.2
Soybean paste 4.404+0.15
Catechin 20.20£0.15
2. Preparation
Washing & Peeling Pork (Satae) 12.70£0.3 9.50£0.3
Leek 6.00£0.15 14,70£0.25
Garlic 7.60+0.35 9.10£0.1
Ginger 12.50£0.25 14.70£0.3
Cutting Leek 4.90+£0.1 17.70£0.35
Garlic 6.90£0.15 11.50£0.15
Ginger 3.50£0.15 15.50£0.35 24.7£0.3
Sanitation Leek 5.00£0.00 16.50£0.25
Garlic 5.00+£0.00 14.10+0.2
Ginger 5.00£0.00 15.20£0.15
Rinse Leek 5.70+£0.3 14.50£0.2
Garlic 5.30£0.25 14.90£0.25
Ginger 5.10£0.3 15.80£0.1
3. Cooking
Boiling 0%% 50.004£0.00 94.00£0.05
2% 50.00%£0.00 94.60£0.25 25.9+£1.2
3°% 50.00£0.00 94.50£0.35
4. Slicing
0% 13.90%£0.1 81.20£0.3
2% 13.80%0.1 81.80+£0.1 25.9+£0.8
3% 14.40+£0.15 81.60£0.05
5. Cooling
0% 44.20£0.15 3.00£0.00
2% 44.00£0.15 3.00£0.00 -10.0£0.00
3% 43.50£0.5 3.00£0.00

a . no addition of green tea extract
b . 2% addition of green tea extract

¢ . 3% addition of green tea extract
N.A. I Not Attained
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Table. 4. pH and Aw of Chicken Meat Salad at Various Phases in Product Flow.

Mean=S.D.
Phase in product flow Food item pH Aw
1. Raw ingredient Chicken meat(Breast) 5.91£0.005 0.95+0.001
Lettuce 5.97+0.03 0.95+0.001
Cucumber 5.75+0.00 0.96+0.001
Onion 5.55+0.005 0.95+0.001
Ginger 6.73£0.03 0.9540.001
Mayonnaise 4.171£0.005 0.91£0.001
Catechin 5.46%+0.03 0.15%£0.0005
2. Preparation
Washing & Peeling Chicken meat(Breast) 6.04£0.005 0.97£0.001
Lettuce 6.16+0.00 0.97+0.001
Cucumber 5.71£0.01 0.93%0.001
Onion 5.75+0.02 0.9440.001
Ginger 6.48+0.02 0.92+0.001
Cutting Lettuce 5.97+0.005 0.96+0.001
Cucumber 5.78%+0.005 0.92+0.001
Onion 5.87+0.00 0.9240.001
Ginger 6.22+0.035 0.92+0.001
Sanitation Lettuce 6.11£0.025 0.98+0.001
Cucumber 5.76%0.01 0.93%0.001
Onion 5.91£0.01 0.92£0.001
Ginger 6.31+0.065 0.96+0.001
Rinse Lettuce 6.26x0.025 0.97£0.001
Cucumber 5.73+0.015 0.9240.001
Onion 5.71x£0.005 0.98£0.001
Ginger 6.41+0.005 0.98+0.001
3. Cooking
Bailing 0°% 6.76+0.01 0.9340.001
oo 6.55+0.01 0.91£0.001
3% 6.62+0.005 0.9140.001
Spliting 0% 6.12+0.005 0.93%0.001
2% 6.27+0.005 0.9140.001
3% 6.63+0.00 0.92+0.001
4. Cooling
0% 6.31+0.005 0.91£0.001
2% 6.30£0.02 0.93%£0.001
3% 6.81+0.015 0.9440.001
5. Mixing
0% 6.12%0.01 0.93%0.001
2% 6.11x£0.00 0.93£0.001
3% 6.61+0.02 0.9440.001

a . no addition of green tea extract

b : 2% addition of green tea extract

¢ . 3% addition of green tea extract
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Table. 5. pH and Aw of Slices of Boiled Pork Meat (Doejigogi—pyeonyuk)

at Various Phases in Product Flow.

Mean=£S.D.
Phase in product flow Food item pH Aw
1. Raw ingredient Pork(Satae) 5.98+0.00 0.93+0.001
Leek 6.27+0.015 0.96+0.0015
Garlic 6.35+0.005 0.91+0.0005
Ginger 6.73£0.03 0.95+0.001
Soybean paste 5.50+0.01 NLA,
Catechin 5.46+0.03 0.15+0.0005
2. Preparation
Washing & Peeling Pork(Satae) 6.38+0.00 0.96+0.0005
Leek 5.95+0.00 0.97+0.0025
Garlic 6.44+0.00 0.94+0.0015
Ginger 6.48+£0.02 0.92+0.001
Cutting Leek 6.00£0.1 0.96+0.001
Garlic 6.38+0.01 0.95+0.001
Ginger 6.224+0.035 0.92+0.001
Sanitation Leek 5.97£0.01 0.97£0.0015
Garlic 6.47+0.01 0.94+0.001
Ginger 6.31£0.065 0.96+0.001
Rinse Leek 5.994+0.005 0.96+0.003
Garlic 6.484+0.005 0.97+0.0005
Ginger 6.41+0.005 0.98+0.001
3. Cooking
Boiling 0%% 6.34+0.00 0.95+0.0015
2°% 6.2540.00 0.9640.01
3% 6.65+0.01 0.9440.01
4. Slicing
0% 6.38+0.015 0.95+0.02
2% 6.51+0.035 0.944+0.00
3% 6.58+0.00 0.944+0.01
5.Cooling
0% 6.62+0.00 0.94+0.0005
2% 6.33+0.00 0.93+0.001
3% 6.58+0.005 0.93£0.001

a . no addition of green tea extract
b : 2% addition of green tea extract

¢ . 3% addition of green tea extract
N.A. - Not Attained
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Table. 6. Microbiological Evaluation and S. #yphimurim, S. aureus of Chicken

Meat Salad at Various Phases in Product Flow.

Mean
Phase in product . SPC Coliform S.typhim
Food item S. aureus
flow {log CFU/g) (logCFU/qg) urium
1. Raw ingredient Chicken meat(Breast) 5.98 3.93 - -
Lettuce 5,70 5.20 - -
Cucumber 5.78 5.30 - -
Onion 5.90 5.85 - -
Ginger 5.99 511 - -
Mayonnaise 4.26 2.28 - -
Catechin 5.00 3.18 - -
2. Preparation
Washing & Peeling Chicken meat(Breast) 5.08 3.54
Lettuce 5.53 4.40
Cucumber 5.60 3.74
Onion 5.26 4.00
Ginger 5.60 4,00
Cutting Lettuce 5.54 4,54
Cucumber 5.18 4,81
Onion 5.30 4,40
Ginger 4,30 4,70 N.A, N.A.
Sanitation Lettuce 3.46 3.90
Cucumber 4.00 3.90
Onion 4,30 2.74
Ginger 3.98 2.24
Rinse Lettuce 4.88 3.48
Cucumber 4.89 2.30
Onion 5.60 3.11
Ginger 4.02 3.76
3. Coocking
Boiling 0% 2.15 1.68
2°% 2.13 1.64
3% 2,08 1.59
Spliting 0% 3.48 1.72 N.A. NA.
2% 3.39 1.65
3% 3.38 1.63
4, Cooling
0% 3.51 1.10
2% 3.36 1.26 N.A. N.A.
3% 3.38 1.20
5. Mixing
0% 4.00 1.91 - -
2% 4.90 1.89 - -
3% 4.85 1.86 - -
a . no addition of green tea extract N.A. : Not Attained

b . 2% addition of green tea extract

¢ . 3% addition of green tea extract

- ! Not Detected
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Table. 7. Microbiological Evaluation and S. fyphimurim, S. aureus of Slices of
Boiled Pork Meat (Doejigogi—pyeonyuk) at Various Phases in Product

Flow.
Mean
] ] SPC Colitorms  S.typhim
Phase in product flow  Food item . S. aureus
(log CFU/a) (logCFU/g) urfum
1. Raw ingredient Pork(Satae) 5.88 3.76 - -
Leek 6.93 4.71 - -
Garlic 6.86 4,70 - -
Ginger 5.99 511 - -
Soybean paste N.A. N.A. - -
Catechin 5.00 3.18 - -
2. Preparation
Washing & Peeling Pork(Satae) 5.65 3.41
Leek 6.18 4.40
Garlic 6.11 4,34
Ginger 5.60 4.00
Cutting Leek 5.08 4,30
Garlic 6.13 4,30
Ginger 4.30 4.70 N.A. N.A.
Sanitation Leek 4.74 3.80
Garlic 5.78 3.45
Ginger 3.98 2.24
Rinse Leek 4.99 4.89
Garlic 572 3.48
Ginger 4,02 3.76
3. Cooking
Boiling 0"% 3.11 1.93
2°% 2.78 1.77 N.A. N.A.
3°% 2.93 1.28
4. Slicing
0% 3.12 1.88
2% 2.83 1.78 N.A. N.A.
3% 2.95 1.74
5.Cooling
0% 3.78 1.96 - -
2% 3.00 1.81 - -
3% 2.96 1.60 - -
a . no addition of green tea extract N.A. : Not Attained
b : 2% addition of green tea extract — : Not Detected

G . 3% addition of green tea extract
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Table. 8. Measurements of Antibacterial Effect of Extract of Green Tea on the Total Plate Count
Repetition=2, unit : (Log CFU/qg)

Food o(;))en 0 day 1 day 2 day 3 day 4 day 5 day F—value
0 “4.00° ¥5.65° ¥8.79° ¥9.08° ¥9.44° Y985 27069.14"
21 P4.90° f5.18° b7.74° b7.90¢ b9.02° 9.62"  18091.45"
Chicken Meat Salad ,
3" P4.85° “4.60° 47.54° °7.78¢ °8.83°  9.14"  18113.43"
F-value 1211.84" 1310.37° 2135.53" 2444.84° 461.53" 621.63"
0" °3.78° P4.48° ¥5.36° ¥6.00° ¥6.30°  ¥6.95  6639.24"
Slices of Boiled Pork 2" “3.00° 3.04° °4.88° b5.74¢ °5.46°  P5.78%  8041.83"
Meat 3" “2.96° “2.96° %2.97° “3.40° “4.36°  5.48° 483.11"
F-value 1012.42"° 182.41" 7571.53° 9713.05"

4483.58" 2857.74"

i immediately after packing

ii : no addition of green tea extract

iii : 2% addition of green tea extract

iv : 3% addition of green tea extract

*p<0.01
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A S 2. HE e &) HEZZ=UHAH 0%= 12

=
<10°2 Z st BHH 2%9 3%0l= 2t2b 22 32K 0/=2 Natick'™ o1

ol

A9 Solberg"'YS0| FAISH Xe2lst 2A9 oM JIEXQ <10° 0|2t U
EFLHQICH 2 HIIZS HADZHH e @5 SO0 =12 UEUWU
CH(p<0.01) =, &7 MASHASL 201 MEII2HH et HEZRZAD}

SOAXMOZF SItotULh. HEFLU IE FIINEE HEZZ0AE 25 =
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Table. 9. Measurements of Antibacterial Effect of Extract of Green Tea on the Coliforms
Repetition=2, unit : (Log CFU/g)

onten i
Food (%) 0' day 1 day 2 day 3 day Aday  Sday  F-value
0" “1.91*  ¥5.97°  ¥8.18°  ¥9.34%  ¥9.39  ¥9.78° 43746.33"
2" “1.89°  P5.72°  P7.85°  PB.99Y  P9.29°  P9.49"  41329.09°

Chicken Meat Salad
3V *1.86° %5.08° ®7.36° “g 35° “g.70" “8.48°  34440.33"

F-value 3.00 998.05" 806.37° 1193.84" 658.58" 2205.95

0" Y1.96°  Y2.00°  f2.18°  ¥2.23°  ¥2.35°  P2.48°  176.00"

Slices of Boiled Pork ofi #1.812 £1.90° ®1.98° B2 01° Bo 13¢ 0 18¢ 90.84"

Meat )
3V *1.60° 9 .77° ®1.88° ®1.91° % 03¢ % 11° 157.53"

F-value 154.90 59.60" 110.53" 133.74" 108.85" 183.00"

i immediately after packing

ii : no addition of green tea extract
iii © 2% addition of green tea extract
iv : 3% addition of green tea extract
*p<0.01
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(1) &l (Salmonella typhimurium)
S| MHAES H=O N& JIZ2t & Salmonella typhimurium2l &+

2t 2= table100 LIEFLHRULCE.

fol

® S| MgE
Salmonella typhimurium2 10°~10°C 8 HZst &) MM HEs
NEE Hol =&Hs 022 0%, 2%, 3%WA Samonella
tvphimurium %=X 228 7.68Log CFU/g, 8.09Log CFU/g, 8.47Log
CFU/gE UEHLHACEH &EItetdt MEJI2H2te] 2HUA 0%= 0~2L A
ZAGHH 6.86log CFU/gL 2 JIE ¥2 =X UtHeu, AL SJtot

pN|

—/

ol

Ol 520l 7.74Log CFU/g22 022 O &2 £XZE UEHHACH
(p<0.01). 2%M AT 0~22LMNKl ZASHH 6.20Log CFU/gS LIEIRICN,
0 0l S22 et=ott 52 M0l 7.04Log CFU/gS 20 0L 2Ast
2XE UEHLHACHP<0.01). 3% A= SLM 6.40Log CFU/gOZ 2 A5t
7.15Log CFU/gE UEIHHAOUL 2%0I A < O
HINZ 02MEOE KAz A5 ATHP<O0.01).
SDI| MRS SX S22 FIIE AR 2% 3% LEUAN €2&
Yot AYs ACZ2 UEND, 3%t 2% 20 dsit O £2 292 U
EFStCF.

® Hs

HWIZUN Salmonella typhimurium=2 &&gt & NEE

hl
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P
F2F 7.08Log
CFU/g, 7.10Log CFU/g, 7.15Log CFU/gS UEIHHACE. &I M &I

2
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20l 0%, 2%, 3%UA Salmonella tvphimurium ==Xl&=
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Table. 10. Measurements of Antibacterial Effect of Extract of Green Tea on the Growth of S.

typhimurium
Repetition=2, unit : (Log CFU/qg)
onten )
Food (%) 0' day 1 day 2 day 3 day 4 day 5day F-value
0 *7.68¢ ®7.32° ¥6.86° ¥7.03° b7.69°  ¥7.74° 570.88"
ol £8.09 B7.46° 46,202 B7.12¢ %6.90°  %7.04° 1853.38"

Chicken Meat Salad ,
3" ¥g.47" ¥8.01° ’6.51° %6.40° %6.93° P7.15 3266.86"

F-value 739.42° 630.16" 516.47"° 962.68" 949.42° 671.21"

0 “7.08° B7.64° Y7 26° b8.13° b8 51" P7.54° 1371.73"
Slices of Boiled Pork 2" °7.10° °7.26° “6.63° °7.63° °8.19"  P7.54° 1325.07"
Meat 3" %7 .15° 47.24° ’6.91° *7 67¢ “g.15°  %7.16° 965.18"

F-value 6.16" 240.63° 471.95" 365.68" 184.42" 228.00"

i immediately after packing

ii : no addition of green tea extract
i © 2% addition of green tea extract
iv : 3% addition of green tea extract
*p<0.01

“p< 0.05



b AH
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(2)

S| dMYEe M=o ME It = Staphylococcus aureus &4

Olor
H

TAR A (Staphylococcus aureus)

fol

Jt Zit= tablel11, Fig. 13, Fig. 140 LIEHH ACEH

O S| M=
S| MAESU Staphylococcus aureusE BES HE 0%, 2%, 3%Al
S0 AN Staphylococcus aureus =Xl 22 7.81Log CFU/g, 7.89Log
CFU/g, 7.59Log CFU/g=2 UEILHUCEH. 0%0H A ME 3LEH 245t Al
ZIot0 52 M 5.68Log CFU/gZ2 LIEHUHALCH. 2% 0 A= 2LTEE RESH
H 240601 ANEGHH H52M 4.93Log CRU/ge 2 ZAGHALH. 3%UH A E
M& 32Mol 4.60Log CFU/g2Z Z Aot M& 52MH 4.26Log CFU/g

B HD| MAE MAMAl =X === oAl B2 AE2 32 1
2ol =0t SItotlh 2~52 A ZAECE N MBHHOZ AAF0IE
BA=Ul Ole Staphylococcus aureus LREE 2L Y= 30737CY
=202 ZCNE I Staphylococcus aureusZ A As8S ==
A0l AFRElE 2 AR0AE HE 52K 2= AI20A 0LMELH

HEW Staphylococcus aureuss &858t A A28 FHot A& 0
A0 0%, 2%, 3%WA Staphylococcus aureus ==
CFU/g, 7.91Log CFU/g, 6.60Log CFU/g2 UEILHRACE. IOt ME I
2ol ZHAUA 0%e= 12 M0l 8.66Log CFU/geZ NHE =2 2=XE 20l



O, BX ZA0HH 42 M0l 6.79Log CFU/gR 2 IE ®=2 2XE B2
LE H& 52 MHl 7.30Log CFU/g2 2 ChAl SHGHALH. 2% 0 A= 2L R
A Z2Aasttt O 0l S22 9500 N& 52 M 6.28Log CFU/gS LIEH
LHACH. 3%= 3L MIMA 7.26Log CFU/g=S UEFUHDH 4, 52 MM= 22
6.61Log CFU/g, 6.48Log CFU/gl & 2ZtA0IAKN L, 2%EL =& &0

ALCH.

00



Table. 11. Measurements of Antibacterial Effect of Extract of Green Tea

on the Growth of S. aureus
Repetition=2, unit : (Log CFU/qg)

ontent i
Food (%) 0' day 1 day 2 day 3 day 4 day > day  Fvalue
0" °7.81° ¥8.03° ¥7.58° ¥5.68° ¥5.87°  ¥5.65°  6231.60"
2" 7.89"  Pr.00° %570  P542°  P502°  P4.93° 6729.66"

Chicken Meat Salad , . g N .
3V ¢7.59 “g.70° ’6.18 “4.60 %%.77° %426 8478.32

F-value 114.31" 2305.11" 4519.58" 1505.05" 1575.00" 2289.00"

o' 7.91¢ ’8.66° ¥7.88¢ ¥7.41° b6.79%  ¥7.30° 1951.47"
Slices of Boiled Pork 2" 791 *7.86°  %6.70°  7.16°  %6.61°  %6.23" 2419.55"
Meat 3" “6.60° *7.81° 87.63¢ b7.26° °6.61° 6.48% 1589.45"

F-value 2709.63" 1077.63" 1831.42° 75.00" 51.16" 1699.76"

i immediately after packing

ii : no addition of green tea extract
i : 2% addition of green tea extract
iv : 3% addition of green tea extract
*p<0.01
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Fig. 7. Antibacterial Effect of Extract of Green Tea on the Total
Plate Count in Chicken Meat Salad during storage at 3C.
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Fig. 8. Antibacterial Effect of Extract of Green Tea on the Total
Plate Count in Slices of Boiled Pork Meat

(Doejigogi—pyeonyuk) during storage at 3C.



12.00

10.00

8.00

——0

6.00 -2

log CFU/g

4.00

2.00

0.00 !

0 : no addition of green tea extract
2 . 2% addition of green tea extract
3 3% addition of green tea extract

Fig. 9. Antibacterial Effect of Extract of Green Tea on the Coliforms in

Chicken Meat Salad during storage at 3C.
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Fig. 10. Antibacterial Effect of Extract of Green Tea on the Coliforms in

Slices of Boiled Pork Meat (Doejigogi—pyeonyuk) during storage
at 3C.
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0 : no addition of green tea extract
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Fig. 11. Antibacterial Effect of Extract of Green Tea on the Growth
of S. typhimurium in Chicken Meat Salad during storage at
36,
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Fig. 12. Antibacterial Effect of Extract of Green Tea on the Growth of
e typhimurium in  Slices  of Boiled Pork  Meat
jigogi—pyeonyuk) during storage at 3C.
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Fig. 13. Antibacterial Effect of Extract of Green Tea on the Growth of S.
aureus in Chicken Meat Salad during storage at 3C.
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Fig. 14. Antibacterial Effect of Extract of Green Tea on the Growth of S.
aureus in Slices of Boiled Pork Meat (Doejigogi—pyeonyuk)
during storage at 3C.
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S8 BMS2 22t pH 5.46~6.733 pH 5.5~6.732% DIMZ2 A& & &
Ble 2O OL A ABA0l Us BHSA(pH 4.6~7.0)01 AU, &

DI Mg BRS Aws =4 FES
0.91-0.982 Uld= =2 A HAN H=d YN Old= s4° 8
H0l == A2 A=HRULH

o
o

Al 2l 2= AN=zOUA

e Zides S 20 s F== FIEH0, 2, 390 e EE=FH
o4 =Sd ZY) 1) ddyE= 2.15Log CFU/g, 2.13Log CFU/g,
2.08Log CFU/g¥20i, B2 3.11Log CFU/g, 2.78Log CFU/g, 2.93Log
CFU/gOIALH =X === EIHE(0, 2, 3%)H e Wa=224s =8 21

S| MdE= 1.68Log CFU/g, 1.64Log CFU/g, 1.59Log CFU/gXA2

o

=

H, =2 1.93Log CFU/g, 1.77Log CFU/g, 1.28Log CFU/g=Z Zcelgt

SA9 OtF JEI(FFEHBAL <10°, HEZZ4E <1092 DHSAIRUCH

r

S0J| HAHENA & JIIs&d MAE Eds 20 =X 2= FIHE
(0, 2, 3%)0l MHE HEZBEZS =F ZUE= 4.00Log CFU/g, 4.90Log
CFU/g, 4.85Log CFU/g0l W&+ =& = 1.91log CFRU/g,

]
I

1.89Log CFU/g, 1.86log CFU/gOR =X ==2 &S Zals 3o
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MPIEQ MAIXNS TFWHIA2E= Si T2 &0, 2, 3%)0 et
4.00Log CFU/g, 4.90Log CFU/g, 4.85Log CFU/g2ZE 0%UH A JI&E 22

+=XE UEHH Bt HE 12 WMol= 22 5.65L0og CFU/g, 5.18Log
CFU/g, 4.60Log CFU/gl 2 3%Jt JI&E ¥2 SIE B0 E1J] &Yy
CE MEot= 82 MESRI 20 MAHA Oldzs SA0 |
A HE 22Mol= 3 AIE 2FHA X2ist SA9 ofd JI=XR

g
=

[l

Qli

ol <10°2 ZWSHAUCH 522t & J[2Hol 2 304 AR SHEXI A
D5 QOO Ztste ZUE LEFHAULCH(p<0.01).

B2 =X =52 (0, 2, 3%)0 2 Mo XS0 FEHIZASL
.78Log CFU/g, 3.00Log CFU/g, 2.96Log CFU/g2& 3%t

NS 20 Eortgtl UE MEIN28 =882 0A 0%
=

5. I MYCHAN =X =252 O 2 MaA R50 (HERAZS
= 0%, 2%, 3%0A 22 1.9

CFU/g22 3%UHA & %2 $XZE UEIHACH BEZTETRLO 209
OEDIN 2 S| M2EZ2 HEot=s SEl2 MESHAI W20 A A
DlME SA0 225 NN HERZS AA 022 MAS WEII2 S
o 3)4° AIZ 25 X2t S4l9 ol JIFEXQ <10°2 ZU6IACH 2
T KOO ZIlste ZUE UEHHAUCH(p<0.01). ML FI}t
2 2ats 022 HMUGtD RKAAES UEHHALH (p<0.01), ME 12~5

2K S tHEZZ==0A 3% Ot H0F OE AMeE0 £2 gZalls



HE2 0%0Ad HE1Y
2%% 3%0l= 2t2 HA 22(1.98Log CFU/g) 32(1.91Log CFU/g)ItX

Zelel S48 otd JIEXE HFANULH, B= ANlz=s MEJ[2HH [Tt

!

Ff 2.00Log CFU/ge2 <10°2 =st ©ro

2F RN ZIh2 LEHHACH(p<0.01) HEA0 T2 #IISE IR
24 45

HMAE 25 RALS UHEHHALH, 3%UHA HE e HEDE
0

-—

6. 10| MHEo BEZ &A= 3M AMEA S typhimurium =Xe= 22
7.68Log CFU/g, 8.09Log CFU/g, 8.47Log CFU/gE LUIEFLHACE. EHItE
o MEDIZE 2tel A 0%E=E 0~22 Al 24A5H0 6.86Log CFU/g2
£ NHE EH2 +AUE UEHeL, A= SJtotd 52 Mol 7.74Log CFU/g
] =2 X5 UELHACHP<0.01). 2%0H A= 0~2L KDt A

il

|0

I-E
[m
[

2 0y
24

ot 6.20Log CFU/gEs UEIWSH, 1 0l S&= Bt=otlt S MOl
7.04Log CFU/g= 20 0220 2Ast LHEHUH RACH(p<0.01). 3%0l
HN&e 32W 6.40Log CFU/gez 245t 1 0lF SItotd 52 M
7.15Log CFU/g= UEHHA2LE 2%0 A2t OIEIJIAZ 02MEL=E RAA
O AAGHH(p<0.01), =X FE=2 3%&EIEE AR 2% &Itet A2RE
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—_
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7. @] MAE0 S agureuss HEBH AF 0%, 2%, 3%BAIZ0H S =X
= 22+ 7.81Log CFU/g, 7.89Log CFU/g, 7.59Log CFU/g= UEFLHRULCE.
0% AN HE SLFH 24360 AMEHGHH 52 M 5.68Log CFU/gE LIEHU
UL 2%0H A= 2ZMFH R=otH Zaot)] AlIEGHH 5Z M 4.93Log
CFU/ge =2 ZAGtULH 3%HA= H&E 32MAH 4.60Log CFU/ge 2 24
ot M&E HYMOl 4.26Log CFU/geE ZAGtR/ACH. 2%= NE
P

S
r
O
re

b

fol!
e
fuin
4N
In
i
>

oo

HEotH 28 &5 LHEY B, 3%= 3ZMFH
=

A LHEHRDH S0 A E0lA st 30K

(]
-

5

e
RS
2
0z
=
W

all

aureust 02 B 24 ot CF.

e
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Abstract

A Study on the Quality Control by Adding Green Tea

Extracts on Selected Food for Cook—Chill System

Jung Sung—Mi
Department of Food & Nutrition
Graduate School

Sungshin Women's University

This study aimed to determine microbiological quality and
antimicrobial effects by adding green tea extracts to some cook—chill
foods. For this study, Chicken Meat Salad and Slices of Boiled Pork
Meat(Doejigogi—-Pyeonyuk), a Korean cuisine, were blended with
green tea extracts to different concentrations of 0, 2 and 3% and
prepared in a cook—chill system. Microbiological effects of green tea
extracts were assessed during the entire production process by
measuring process time, temperature, pH and water activity and
determining standard plate counts and coliforms counts. A qualitative
analysis was used to determine the prevalence of S. tvohimurium and
S. aureus in ingredients as well as finished foods. Effects of green

tea extracts (0, 2, 3%) on standard plate counts and coliforms were



observed during cold storage at 3C for five days. Finished foods
were inoculated with of S. &yphimurium and S. aureus to examine the
number of pathogens during cold storage. The results of the study

are summarized as follows;

1. It was found in the measurement of process time and
temperature that Chicken Meat Salad and Slices of Boiled Pork
Meat(Doejigogi—Pyeonyuk) were kept at temperature of below 7T
after their ingredients were mixed. These foods did not stay at room
temperature any longer than necessary throughout the production
process. The temperature taken after cooking all ingredients of
Chicken Meat Salad and Slices of Boiled Pork
Meat(Doejigogi—Pyeonyuk) met the standard requirement for cooking
temperature. There was little corresponding change in temperature

according to the amount of green tea extracts contained in foods.

2. The pH measurement during the production process revealed the
pH range from 5.46 to 6.73for Chicken Meat Salad and the pH range
from 5.5 to 6.73 for Slices of Boiled Pork Meat(Doejigogi—-Pyeonyuk),
indicating potentially hazardous state that is characterized by the
range of pH 4.6 to 7.0, although they are not the optimal pH ranges
for microorganism activity. All ingredients except for green tea
extracts have the optimal level of water activity, increasing the

likelihood of microbial contamination.



3. Standard plate counts in Chicken Meat Salad were 2.15CFU/g,
2.13CFU/g and 2.08CFU/qg, respectively, corresponding to green tea
concentrations of 0, 2 and 3%, after all ingredients were cooked.
Standard plate counts in Slices of Boiled Pork
Meat(Doejigogi—Pyeonyuk) were 3.11CFU/qg, 2.78CFU/g, 2.93CFU/g,
respectively, in the three different concentrations. Coliforms in
Chicken Meat Salad were 1.68CFU/g, 1.64CFU/g, 1.59CFU/g,
respectively. Coliforms in Slices of Boiled Pork
Meat(Doejigogi—Pyeonyuk) were 1.93CFU/g, 1.77CFU/g, 1.28CFU/q,
respectively. Thus the microbiological quality of Chicken Meat Salad
and Slices of Boiled Pork Meat(Doejigogi—Pyeonyuk) met the standard
requirement related to the preparation of chill-cook
foods(standardplate  counts <10°, coliforms  <107). The
microbiological quality was ensured at the three testing in compliance
with the standard requirement even after the process in which chicken
breast fillets were mixed with vegetables. Standard plate counts in
Slices of Boiled Pork Meat(Doejigogi—Pyeonyuk) containing a 2% and
3% green tea concentration were 102, compared with 10° in Slices of
Boiled Pork  Meat(Doejigogi—Pyeonyuk)  containing a 0%
concentration, indicating a possible effect of the amount of green tea
extracts on bacterial survival. The results of qualitative analysis for the
presence of S. typhimurium and S. aureus turned out to be negative in
both  Chicken Meat Salad and Slices of Boiled Pork

Meat(Doejigogi—-Pyeonyuk).



4. Standard plate counts in Chicken Meat Salad were 4.00CFU/q,
4.90CFU/g and 4.85CFU/g, respectively, corresponding to green tea
concentrations of 0, 2 and 3%, after the food passed through the
production line. Thus the lowest level of bacterial survival was shown
in a 0%, but total viable counts in the three concentrations increased
to 5.65CFU/g, 5.18CFU/g and 4.60CFU/gon day 1, showing the
lowest level of bacterial survival at a 3% concentration. Standard
plate counts of vegetables contained in Chicken Meat Salad soared
during cold storage, which was arranged to be suitable for chicken
meat during day 2, exceeding the standard requirement of less than
105 counts in the three testing samples. Total viable counts
significantly increasedin the three testing samples until day 5
(p<0.01).

Standard plate counts of Slices of Boiled Pork
Meat(Doejigogi—Pyeonyuk) showed a lower level of bacterial survival
in a 3% concentration just after production. Total viable counts
steadily increased at a 0% concentration afterwards. The number of
viable cells at a 3% concentration was 2.97CFU/g or less than 10°
countson day 2 and met the standard requirement, showing good
microbiological quality on day 4. Standard plate counts increased as
the duration of the storage lengthened in lower concentration, while
good antibacterial effects of green tea extracts were observed in a

3% concentration.



5. Coliforms of Chicken Meat Salad were 1.91CFU/g, 1.89CFU/g
and 1.86CFU/g, respectively, corresponding to green tea
concentrations of 0, 2 and 3%, after the production process. The
level of coliforms was lower in a 3% concentration. Like standard
plate counts, coliforms of vegetables contained in Chicken Meat
Salad significantly increased in the three testing samples during cold
storage, exceeding the standard requirement of less than 10° counts
(p<0.01). And the high bacterial contamination was partly attributed
to the storage method, as it was set to accommodate chicken meat.
Based on the changes in coliforms of Slices of Boiled Pork
Meat(Doejigogi—Pyeonyuk), there were significant differences in the
three testing samples during the five—day duration of storage
(p<0.01). But a lower level of coliforms was observed in a 3%
concentration, indicating good microbiological quality.

Coliforms of Slices of Boiled Pork Meat(Doejigogi—Pyeonyuk) were
2.00CFU/g at a 0% concentration on day 1, exceeding the standard
requirement of less than 102 counts. But coliforms were 1.98CFU/g
on day 2 at a 2% concentration and 1.91CFU/g on day 3 at a 3%
concentration, meeting the standard requirement coliforms
significantly increased in the three test samples during the five—day
duration of storage (p<0.01). The number of coliforms varied with the
amount of green tea extracts during storage. A lower level of

coliforms was observed in a 3% concentration (p<0.01).



6. Populations of S. #&yphimurium in Chicken Meat Salad were
7.68CFU/g, 8.09CFU/g and 8.47CFU/g, respectively, corresponding
to green tea concentrations of 0, 2 and 3% just after the pathogens
were inoculated. The S. fyphimurium counts declined to 6.86CFU/g
on day 2 at a 0% concentration, showing the lowest level of viable S.
typhimurium cells before soaring to 7.74CFU/gon Day 5, which is
higher than the initial count (p<0.01). The S. typhimurium counts
decreased to 6.20CFU/g on day 2 in a 2% concentration before
reaching 7.04CFU/g on day 5, showing a decline from the initial count
(p<0.01). The presence of S. typhimurium in a 3% concentration
reduced to 6.40CFU/g on day 3 but rose to 7.15CFU/g on day 5,
showing a significant decline in &. fyphimurium counts during storage
(p<0.01). Thus better antibacterial effects of green tea extracts were
observed at a 3% concentration, compared with a 2% concentration.

In Slices of Boiled Pork Meat(Doejigogi—-Pyeonyuk), populations of
S. typhimurium were 7.08CFU/gin a 0% concentration just after the
pathogens were inoculated. But the population of pathogens jumped
to 8.51CFU/g on day 4 and then plunged back to 7.54CFU/g, which
was still higher than the initial count. The salmonella counts were
7.10CFU/g and 7.15CFU/q, respectively at concentrations of 2% and
3% just after inoculation. But they decreased to 6.63CFU/g and
6.91CFU/q, respectively on day 2, showing better antibacterial effects
at a 2% concentration. The S. #Hyohimurium counts were 7.54CFU/g

and 7.16CFU/g, respectively, at concentrations of 2% and 3% on day



5 following consequences of fluctuation. There were no significant
differences among concentrations of green tea extracts for

antibacterial effects during the five—day duration of storage.

7. Populations of s. aureus in Chicken Meat Salad were 7.81CFU/q,
7.89CFU/g and 7.59CFU/q, respectively, at concentrations of 0, 2
and 3%. The S&. aureus counts at a 0% concentration fell to
5.68CFU/gon day 5 following two days of steady decline. The
staphylococcus population at a 2% concentration decreased to
4.93CFU/g on day 5 following three days of steady decline. The
same population at a 3% concentration declined to 4.60CFU/g on day
3 and 4.26CFU/g on day 5. Thus antibacterial effects at a 3%
concentration became significant from day 3 while that at a 2%
concentration remained steady throughout the five—day duration. All
three testing samples exhibited a decrease in populations of &.
aureus during storage.

In Slices of Boiled Pork Meat(Doejigogi—-Pyeonyuk), S. aureus
counts were 7.91CFU/qg, 7.91CFU/g and 6.60CFU/q, respectively. The
bacterial population at a 0% concentration reached its peak of
8.66CFU/g on day 1 but declined to the lowest level of 6.79CFU/g on
day 4 before going back to a higher level of 7.30CFU/g on day 5.
The S. aureus counts at a 2% concentration decreased until day 2
and reached 6.23CFU/gon day 5 after fluctuation. The S. aureus

counts at a 3% concentration were 7.26CFU/g on day 3 and declined



to 6.61CFU/g and 6.48CFU/g on the following days, showing a

greater degree of decline than that of a 2% concentration.

In conclusion, green tea extracts improved the microbiological
guality and showed antibacterial properties when they are added to
Chicken Meat Salad and Slices of Boiled Pork
Meat(Doejigogi—Pyeonyuk) prepared in a cook—chill production
system. The use of green tea extracts can be further explored as a

means of enhancing freshness and quality in cook—chill foods.
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