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Pork — Cutting
2,3,4 1 1,2,3,4
Onion — Washing & Cutting
2,3,4 1 1,2,3,4
Welsh onion — Washing & Cutting
2,3,4 1 1,2,3,4

Chopped garlic

2,3,4

Seasoning Mixture

2,3,4

Basic
Ingredient

“ H Pre—preparation H

Mixing & . . | .
Shaping Freezing Thawing Cooking
1 1,2,3,4 1 1,2,3,4 1 1,2,3,4 1 1,2,3,4
Preparation H H Cooking H

Number 1 for time; 2 for temperature; 3 for pH & Aw:; 4 for microbiological

Fig. 2. Product flow of Roasted Tteokgalbi, Measuring Temperature, Microbiological Sampling

Collection @ sungshin

_23_



Extract of
Bone marrow
2,3,4

Beef brisket

2,3,4
WOO0geOji
2,3,4
Welsh onion Washing & Cutting Cooking
2,3,4 1 1,2,3,4 1 1,2,3,4
Radish Washing & Cutting
2,3,4 1 1,2,3,4

Chopped garlic
2,3,4

Seasoning Mixture

2,3,4

Basic
Ingredient

‘ Pre—preparation H H Cooking

Number 1 for time; 2 for témperature; 3 for pH & AW:; 4 for microbiological

Fig. 3. Product flow of Woogeojitang, Measuring Temperature, Microbiological Sampling
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Name : Roasted Tteokgalbi

Yield : 100 portion(23kg) Serving size : 230g
. Quantity(kg)
Ingredient b rohased | Edible Portion Method
Pork 15 15 1. Receive(<5T) and hold until

pre—preparation(<5TC)
Onion 2.5 2.5 2. Cutting the pork(4+5x0.3cm)
condition in freezing

Welsh onion 2.5 2:5 3. After disinfection onion and welsh
onion, Chopped them
(seasonings) 4. Put the seasoning mixture except
sesame oil and mix the all ingredient
Sugar 0.87 0.87 in sanitary utensil
Salt 0.07 0.07 (use disposat?le gloyes)
5. Hold for 30min. (mix the meat and
Soy sauce 0.25 0.25 seasoning)
6. Add the sesame oil and one more mix.
Starch syrup 0.7 0.7 7. Devide 230g and shaping it type of
MSG 0.025 0.025 an oval

8. Hold it in the deep—freezer for
Pepper 0.025 0.025 24hours
9. Before Cooking , thawing it in the

Sesame 0.3 0.3 refrigerator for 1hours

Sesame o 03 0.3 10. Cooking for 8 min(until meat internal
temperature, 75C=)

Egg 600 450

Glutinous rice

0.25 0.25
flour

Cooking Point
*Beware, evenly mix the all ingredients

and seasonings

Fig. 4. HACCP-based Standard Recipe for Roasted Tteokgalbi
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Name : Woogeojitang
Yield : 100 portion(40kg) Serving size : 400g

Quantity(kg)
Ingredients As Edible Method
Purchased Portion
—— -
Water 504 500 1. Receive(<5T) and hold until
pre—preparation(<5T)
Beef Brisket 7.5 7.5
! 2. Boil the 50¢ water in steam kettle
Extract of bone marrow 104 104 3. Place the brisket in boiling water
Wo00geoji 75 75 and simmering for 1 hour
4. Disinfection and cut the radish and
Radish 4 3.75
Welsh onion
Welsh onion / / 5. Add the radish , welsh onion and
Chopped garlic 0.38 0.38 woogeoji in simmering broth and
simmering for 20 min.
6. Add the cheesecloth was sealed
(seasoning) .
chopped garlic and beef tallow.
Soup soy sauce 0.8 0.8
7. i Mi
Powder of Sagol 03 03 Add the seasoning Mixture and
Salt 0.04 0.04 boiling for 10 min
MSG 01 01 (until meat internal temperature,
Beef dasida 0.3 0.3 75C=)
Beef tallow 0.1 0.1 Cooking Point
* Remove the fat on the soup
arnish
(g ) * Woogeoji would be cooked
Red pepper 0.7 0.6
moderately not to be mushy
Beef Brisket 5 ,
* Beef Brisket in broth used garnish

Fig. 5. HACCP-based Standard Recipe for Woogeojitang
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Roasted
Tteokgalbi

1,2

Holding(0, 2, 6, 12, 24 hour) Reheating

25T 1.2
Vacuum Holding(0, 2, 6, 12, 24 hour) Reheating

1, 2
PP Holding(0, 3, 5, 10 day) Reheating

10T 1.2
Vacuum Holding(0, 3, 5, 10 day) Reheating

1, 2
PP Holding(0, 3, 5, 10, 15 day) Reheating

5% 1, 2
Vacuum Holding(0, 3, 5, 10, 15 day) Reheating

1, 2

Number 1; Microbiological, 2; Physicochemical assay, 3: Sensory evaluation, 1)PP : Polypropylene
Fig. 6. Packaging method and holding periods for Roasted Tteokgalbi
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Woogeojitang

1,2

PE " Holding(0, 2, 6, 12, 24 hour) Reheating

050 1, 2 3
Vacuum Holding(0, 2, 6, 12, 24 hour) Reheating

1, 2 3
PE Holding(0, 3, 5, 10 day) Reheating

10C 1, 2 3
Vacuum Holding(0, 3, 5, 10 day) Reheating

1, 2 3
PE Holding(0, 3, 5, 10, 15 day) Reheating

5% 1, 2 3
Vacuum Holding(0, 3, 5, 10, 15 day) Reheating

1, 2 3

Number 1; Microbiological, 2; Physicochemical assay, 3: Sensory evaluation, VpE: Polyethylene
Fig.7. Packaging and holding method for Woogeojitang
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(1) ¥+ # 5 (Standard Plate counts)
AFE 1meet Z2F @A A9 1S Hat HE A 2] Fr Ao
2 FH3le oF 43~45T= A ¢ Plate counts Agar(Difco) ¢ 15mlE
Ao w EFsta dED HA T4 FHASA FEE FostuA =&

slAdsto] -2 ZleolWA HAS} wiAE & A Yea Ad
W2 FaAl AESGAIE ATFRE skl 3521 Tl 24~48A13F vt
ool 5 183 F 30~300709 e FAET HAs iR
A4t7](colony counter, Model: RS-4)& A}&3te] 45 AS35la g

Nujeg Fatel 4 HESA

(2) N5 (Coliform counts)
AEge Imesh Zb A Ao IS dat AEHA 2uol Ao
2 FH3bo] oF 43~45TC % A% Desoxycholate Lactose Agar(Difco) 15
g FaAoE FEFste] gAe wixE & A I3 &

1= = }\]
Ak 44 A=

~y
)
o

Rl

ol
rlo
e
M

35£1TColA 2012417 WjFE & d45E5 A=

!

(3) A e} (Salmonella spp.)
AA 26gS F3ke] 225mee] Selenite F HiAol 7}8k 3 35TColA] 244
7 ZHAZ i GHS MacConkey vl Ao HF ko] 35ToAl 2443t
Hjekalith, oA = F S Nutrient Agarol %7 35TolA 18~2443F
HeF b 5 TSI APHuRA o] AR I} a15Ho] FFake] 18~24A13F vl ¢

F AR 44 s

rot
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(4) AL 3T+ (Staphylococcus aureus)
A 25g Fokol 226mee] Ha A &% A o] shste] 283 sk
o=z fgAstele] AlFEHeR g} H A 4T A AS AFE-SHA
108] ©A A Ne THE ohg Baird-Parker $HHHulX] 37 0
0.4mt, 0.3me% F HIF Aol ImLe] HA = ARSd wix= 2113
AZXAA ARGl HFqo] mfjAo] &H3] FFE=S =3

ko3
=
Aol A WAAIZD - 35Tl A 45~48A13F wj e v FHe WE ¢

(5) gl2H ol B ALol EAY 2 (Listeria monocytogenes)

AA 25gs Fdte] 225mee] Listeria T#lx] EE UVM-modified
Listeria S A& 7Fgk 5 30TColA 24413 vjgitt. A5 2 7lha/
59 HAAE Mg 0.1mE F 3t Frasher Listeria Bl 10mE 3 F 35}
of 22t TS AT FHuidds ddd WEs o]&ste] Oxford
agarel AEF3te] 30TelA 24~48A17F widettt, ofA g ete] ERlEH o]
£ 0.6% yeast extract’} X8t® Tryptic Soy Ha]x]o] HF3le] 30T
NA 24~48A1ZF v Feth, oA § aFgA o] el G
testd® AAI8t] mannitol B3, rhamnose 3l, xylose H]it-

2 B4 7% Listeria monocytogenes %A o2 #4319t
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(6) &+ O157:H7(Escherichia coli O157:H7)

AA 25ge F skl 225mee] mEC wiAol 743k §- 35TolA 2443 S
A7 wfFNs MacConkey Sorbitol Agar(Difco)w]#]oll 5 &F3Fe] 35T
A 18A1%F vl skt Sorbitols EallehA] Rv TS FHstol EMB
S E Aol HFeke] 35Tl 24413 wjFetar, 54 854 FE o] &
oly ke sFelAd S A A3l Nutrient Agar® 74 35TColA] 244]

B ORR F OGRS HAsn AP S AN RAT G 3T

sk

¥ 89el Harg el o] 4% ¢ W (Appearance), FV]

(Flavor), YH(Taste), &% #(Texture), ARFH Q0 4=&=(Acceptance)ES 3

ZhetEs Stglth B7F WRle TAMeR TR M & AeR, 4de
=

SFATHA -4 743 2001).

RE A% BAAIE SAS 9.1(ver)S AMEEIG o, AE Fad o

Al SEHl &S deotstr] 918 =4 (Frequency analysis)
= Atk FAREAH(ANOVA)# t-testE o] &3t FoAS AES
a1, fFoAo] 1A %™ Duncan's Multiple range testE o] &3] 7+ %4

1% §9%% p<0.0594 wwstgirh

=2
=)
il
do
o,
)
ro
2

o
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1 AT9E 84S A% 7z AT

A SARe BARE Tdgolx SAHOR AR 2AF HE
AR ER 2HAE o AEAS Foo Ao, BA A5

= Table 1~63 7t}

(1) AF+FATH &4

G o] 14.75%, o1Ado] 82.25%= ool w9 Wttl A#E-E 31~404)
njgko]l 48.09%% 7Hd Bokal, 2141~30A1mRke] 22. 2
ettt AEo]i e 7] E0] 7541%2 Bk, 7S5 s Rk At
AbE FE7E 54.64%% 7 E=A UEET 3E2 digtE ()0l
38.8%% 714 wokil, thEol AwdlE(S )0l 32.79%, iEolstrt
21.31%2 ZAE AT AP FH7F 36.07%= 7H Bokal, the ALY
o] 21.31%= WA YExT. 7o €8 a5L 200~300%H 0]
22.4%, 100~200%¢10] 19.67%, 300~400%+1e] 19.13%, 400~5007
o] 18.58%, 500"k o]4o]l 15.85%, 100t ©|3dl7} 4.37% = ZALE A
=3

(2) Take-out "] 2l€j

O nAEe] Fd A&t vy &=

h 4 R8s
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JUARH BAF wF AduiIi JUR BWd, uguol
7 g g

37.7% % 7F4 Wy, tfe o g wWan Folrt 22.4%, SR (S-AAE, A
2 2 e 7} 16.95%, Sul7) 21177 9.29% = ZAFE Qo).

@ Take-out 7+l d g 34
e AFEE4Y &2 A stdete "Hol 44 EolA Take-out &
T wHOE Take-out U/l Al A=t wh+= 1~23] 20.77%,
3~4317F 7.1%, 53] o]/o] 2.73%= 7I4 B WESFE Yehdgdla, o
S $AANE] 1~23 % 19.67%, 3~43= 6.01%, 53] o]Ao] 1.64%=
UER QLT " e ol 1~23]7F 19.13%, 3~43]7F 0.55%, 53] o]4to]
0.55%% Al MAZ x5 Yepdila, v WAls A-dde], ol #A

&

L Zugo g zAHQT. EH7| B3] E £F Take-outdts 7o) gl

U G ol @itk 7t 95.08%, 1~23% 3.83%, 3~43]% 1.09% =

7B S PRl ER ZAEQT o= Aav|eh 5, AANALF(I, HA

S)E AFTHERE HolA BolA xFstolof s MARF] WEY] Wi
I

@ Take-outA] v o]

TFuje} o] AelefA’E Likert 58 HEoA ‘2 sgee 4
Aol 54.64%= 7V A ZAMEANIL, T2 3HA ‘BEo|tp 7t 31.15%,
‘W 227 9.84%2 BA S 3.6800 T ‘Sale] Hre] FolA'E
474 gt ‘LBt 56.83% % 7HE EolA W HSE 3.89, ‘9%
o] FHHA'E 3492 tha W H4E YA ‘xe
T A= ‘ZEYTE 53.01%, ‘g 2T 24.04%2 HaHT

s
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3.972 T8¢l F 1 2o AFR ZAEAT. At ZE7)E dAgQ
So] ZYANTE FoluAd= HA F& H4E yEldtgs tgE o

TAZHe} Fdd AFS HEWJATH(Chung LN & 2007b, Park YS$}
Chung YS 2004, Jae MK 1998, Lee SY$ Hwang SJ 2003).

@ Take-outr] +HAE
‘LA Aol SEEd’E 3H ‘mEo|tyt 38.8%, ‘ZETHU}
27.87%, ‘1% b 7F 18.58% %2 FH A4 3.04, ‘949 7t $-H4
e ta W 294, ‘B wde] ¥ty 3.242 37HA] &5

o & =A7] AZMR] By Al ebdSital o S5 = AZFo] #E d i
o2 AArE 2A17F oJU'7F 59.02% 2 M Bk, TS o g ‘6AZF
olW’'7} 28.96%% Etth WA B A= ‘19 ol WUt 44.81%% 7}

2
F =kal, ‘2~3Y oW F 41.53%, ‘1FY oWt 8.2%, ‘2FYU o=
5.46% % ZAFE 9T}

>

d =3 2] LHA 71 a5 et
Zy gErel foAd S vt oy FAAQ Fod Ayt dEEA] kot
t}. Take-out 7l Ado] = 25 Ao g 25 v +4

T Aol = LFE Take-outr Tl o]l M ‘el EAeo] A
glef A, HA el ol FobA’, gl TR 37HA @EolM A

of 9l aFel WA 474 we A54E vehien Tl Age] e 1
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Table 1. Demographic characteristics of the respondents (N=183)

Characteristics Group N %
Male 27 14.75
Gender Female 156 85.25
<20 3 1.64
21-30 42 22.95
31-40 38 48.09
Age 41-50 35 19.13
51-60 10 5.46

>61 5 2.73
. Single 45 24.59
Marital status Married 138 75.41
Single 20 10.93
Man & Wife 22 12.02
. Man , Wife & Children 100 54.64
Family Man , Wife & Parents 6 3.28
Man ,Wife, Parents & children 18 9.84

Other 17 9.29
Under high school 39 21.31
. College 60 32.79
Education Undergraduate 71 38.8
Graduate school 13 7.1

Students 15 8.2
Company employees 39 21.31

Self-employed 18 9.84

Public officials 7 3.83

Job status Educator 8 4.37
Professional workers 17 9.29
Housewives 66 36.07

Other 13 7.1

<100 8 4.37
Family income ;gi‘ggg if 1292-647
(10" Korea 301-400 35 19.13
won/month) 401-500 34 18.58
>501 29 15.85

—_ 43 —_

Collection @ sungshin



Table 2. Selected Menu item

Menu item N %
A kind of soup 31 16.95
Naengmyeon 69 37.70
Dumpling 25 13.66
Bulgogi 17 9.29
Roasted Tteokgalbi 41 22.40
Total 183 100
Table 3. Frequency of Take-out N(%)
Menu item 0 1~2 3~4 =5
Seolleongtang 148(80.87) 27(14.75) 6(3.28) 2(1.09)
Woogeoijitang 133(72.68) 36(19.67) 11(6.01) 3(1.64)
Galbitang 166(90.71) 16(8.74) - 1(0.55)
Dumpling 127(69.40) 38(20.77) 13(7.10) 5(2.73)
Bulgogi 174(95.08) 7(3.83) 2(1.09) -
’li“(t):jlt{egilbi 146(79.78)  35(19.13) 1(0.55) 1(0.55)
— 44 -
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Table 4. Reason of Take-out

N(%)
Item Mean*S.D
nothing do not so - so right so right
Convenience of purchasing 3 5 57 100 18 .
] 3.68+0.75
and Packaging (1.64) (2.73) (31.15) (54.64) (9.84)
2 2 43 104 32
Good Taste 3.89+0.74%
(1.09) (1.09) (23.5) (56.83) (17.49)
3 8 79 83 10
Superior Nutrients 3.49+0.74°
(1.64) (4.37) (43.17) (45.36) (5.46)
Short king ti 2 3 37 7 i 3.97+0.78°
orter cooking Hme (1.09) (1.64) (20.22) (53.01) (24.04) ° 7’7
F-value 15.24"
1) a, b, ¢ means in a column followed by different superscripts are significantly
different(p<.05) by Duncan's multiple range test
2) * p<.0001
Table 5. Concerned Item after Take-out
N(%)
Item MeanxS.D
nothing do not so— so right so right
16 34 71 51 11
Food sanitation 3.04+1.03°
(8.74) (18.58) (38.8) (27.87) (6.01)
12 46 71 49 5
Destruction of nutrients 2.9440.94°
(6.56) (25.14) (88.8) (26.78) (2.73)
12 27 66 69 11
Change of sensory quality 3.24+0.96°
(5.49) (14.75) (86.07) (37.70) (6.01)
F-value 4 A7 *
1) a, b, ¢ means in a column followed by different superscripts are significantly

different(p<.05) by Duncan's multiple range test

2) * p<.05
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Table 6. Predictive time for expiration date of Take-out food

Holding temp. N/%
<2 hour <6 hour <12 hour <24 hour
Room
temperature 108(59.02) 53(28.96) 17(9.29) 5(2.73)
<1 day 2~3 day <1 week <2 week
Refrigerator
82(44.81) 76(41.53) 15(8.2) 10(5.46)

Table 7. Reason of Take-out and concerned item whether or not
experience of Take-out (Mean%S.D)

Experience of Take-out
Item T-value

yes no

Convenience of purchasing b e
] 3.71£0.83> 3.67%+0.70 0.39
and Packaging

Reason of Good taste 3.99£0.66" 3.82+0.78"  1.50
Take-out . ) c
Superior nutrients 3.51£0.67° 3.47%0.78 0.40
Shorten cooking time 3.92+0.73*> 4.01+0.81*° -0.78
F-value 6.26" 9.82™"
Sanitation of food 2.92+0.96 3.12+1.07° -1.29

Concerned Destruction of nutrients 2.81+0.93 3.03+0.95" -1.56

Item
Change of sensory quality 2.99+1.01 3.41+£0.89* -2.93"

F-value 0.64 4 57"

1) a, b, ¢ means in a column followed by different superscripts are

significantly different(p<.05) by Duncan's multiple range test
2) * p<.05. ** p<.001, **+x p<.0001
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Table 8. Degree of concern after Take—out by the Marital status

(Mean%S.D)
Marital status
Item T-value
single married
Sanitation of food 2.73+1.01° 3.14+1.02 -2.32°
Destruction of nutrients 2.73+0.94° 3.01+0.94 -1.7
Change of sensory quality 3.31+£1.04° 3.22+0.94 0.56
F-value 5.04™ 1.66

1) a, b, ¢ means in a column followed

significantly different(p<.05) by Duncan's multiple range test

* p<.05, =+ p<.001
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Table 9. Production time and temperature of Roasted Tteokgalbi at wvarious phase in product flow before

implementing HACCP model

(Mean)

Phase in product flow Food item Time(min) Food temp.(TC) Evn. Temp.(C)
1. Raw ingredient
Pork -3.8
Onion 7.8
Welsh onion N.A.Y 4.2 23.2%
Chopped garlic 5.8
Seasoning 22.4
2. Pre-preparation
Cuttlng Pork 5.05 -2.4
Washing &Cutting Onion 5.34 3.8
Welsh onion 4.29 6.4
3. Preparation
Mixing & shaping 12hour 9.1 23.3%
4. Freezing 72hour -8.5 -15Y
5. Thawing 60 -1.5 7Y
6. Cooking 6 82.4 25.5%
YN, A. : Not Attained “ Room temperature ° Freezer temperature” Refrigerator temperature

@ sungshin
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Table 10. Production time and temperature of Woogeoijitang at various phase in product flow

before implementing HACCP model Mean
. . . . o Evn.
Phase in product flow Food item Time(min) Food Temp.(TC) Temp.(C)

1. Raw ingredient

Extract of Bone marrow 22.4
Beef brisket -6.2
Woogeoji -1.3
. N.AY 23.4%
Welsh onion 7.8
Radish 7.6
Seasoning 22.1
2. Pre-preparation
Washing & Cutting Welsh onion 4.42 8.4
Radish 3.23 8.3
3.Cooking 90 97.3 27.5%
D'N. A. : Not Attained
? Room temperature
—_ 51 —_
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gZdu| o], AX e pH @ FREAHE Z4 A= Table 11, 129 Al
Alsteitt. pHE WA= A5 A #Ade & 4
%z StUEA, HAE] T8t ¢ute A pHy 6.8~7.20]31, YnkA
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o], Aw7h 0.85~0.9991 AFEE wABZAe] A el ¥rin 2

& ol of - AX "] Zhzke] gt el Awrl 0.52, 0.7191 A& Al
TG

159 Aw gto] 0.92~0.969] H9jel

to
ol
ol
ra
i
i
=
-4
o
fo
o
N
)
oft
lo,
S

>

_52_

Collection @ sungshin



Table 11. pH and Aw of Roasted Tteokgalbi at various phase in
product flow before implementing HACCP model (Mean#S.D)
Phase in Product flow Ingredient pH Aw
1.Raw ingredient
Pork 6.17+0.18 0.93+0.01
Onion 6.50+0.16 0.94+0.00
Welsh onion 6.24+0.04 0.92+0.00
Chopped garlic 6.77£0.11 0.93%£0.00
Seasoning 6.14+0.01 0.52+0.01
2.Pre—preparation
Cutting Pork 6.14£0.15 0.93+0.00
Welsh onion 6.61£0.06 0.93%£0.00
3. Preparation
Mixing & shaping 5.94+0.02 0.96%£0.00
4. Freezing 5.97%+0.01 0.94+0.01
5. Thawing 5.99%£0.02 0.94+0.00
6.Cooking 5.99£0.01 0.94+0.00
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Table 12. pH and Aw of Woogeoijjitang at various phase in product

flow before implementing HACCP model (Mean*S.D)
Phase in product folw Ingredient pH Aw
1. Raw ingredient
Extract of Bone
6.32%£0.01 0.96%+0.00
marrow
Beef brisket 5.85%+0.08 0.92+0.01
Woogeoji 5.86x£0.04 0.93%£0.00
Welsh onion 6.24+0.04 0.92+0.0
Radish 6.17£0.01 0.92+0.00
Chopped garlic 6.66+0.04 0.93£0.00
Seasoning 5.41+0.02 0.71£0.00
2. Pre—preparation
Washing & Cutting Welsh onion 6.00£0.03 0.92%+0.00
Radish 6.14+0.01 0.96%+0.00
3. Cooking 6.13£0.03 0.944+0.00
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Table 13. Microbiological evaluation of Roasted Tteokgalbi at various

phase in product flow before

implementing HACCP model

(Mean=£S.D)
. . Standard plate Coliform
Phase in product flow Ingredient
counts counts
1. Raw ingredient

Pork 4.35%+0.09 1.96+0.07
Onion 4.66%0.26 3.44+0.10
Welsh onion 4.28%£0.01 3.62+0.01
Chopped 3.15+0.09  1.95+0.03

garlic
Seasoning 5.63%x0.02 3.23%0.31

2. Pre—preparation
Washing & Cutting Pork 4.59+0.01 2.49+0.01
Onion 5.17%+0.06 4.70£0.00
Welsh onion 5.04+0.03 4.73+0.02
+ +

Mixing & shaping 4.89+0.07 4.53+0.05
3. Freezing 4.83+0.07 4.45+0.08
4. Thawing 5.01£0.06 4.53+0.06
5. Cooking 3.82%0.22 1.39+0.06
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Table 14. Microbiological evaluation of Woogeojitang at various phase

in product flow before implementing HACCP model

(Mean*S.D)
. ) Standard plate Coliform
Phase in product flow Ingredient
counts counts
1. Raw ingredient
Extract of Bone
1.90+0.00 0.00£+0.00
marrow
Beef brisket 3.42%0.18 2.45£0.09
Woogeoji 4.43%£0.15 2.15£0.09
Radish 3.21£0.09 1.84+0.23
Welsh onion 5.59£0.07 4.25%0.01
Chopped garlic 3.15+0.09 1.95£0.03
Seasoning 4.79+0.17 2.24%+0.04
2. Pre—preparation
Washing & Cutting Radish 3.54%0.15 1.98+0.13
Welsh onion 5.85£0.09 4.44+0.09
3. Cooking 4.05£0.03 3.50+0.01
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Table 15. Microbiological hazard analysis of cooking utensil, equipment
and hand of worker in the kitchen before implementing

HACCP model (Mean=£S.D)
Utensil Standard plate counts Coliform counts
Knife 3.04%0.28 1.30£0.00
Meat slicer 3.19+0.11 1.15£0.09
Mixing vessel 6.51%£0.01 5.79£0.00
Cutting board 3.04x0.47 0.00£0.00
Earthenware bowl 2.54%0.04 0.00£0.00
Hand 4.15%+0.29 2.85+0.08

Table 16. Sanitary conditions of facilities and environment in

the kitchen before implementing HACCP mocel (Mean)

Dropping bacteria

Place (CFU/plate)
Working table 4.00
Preparation table 8.00
Refrigerator 0.00
Deep freezer 1.00
Hall 0.00
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3. HACCP model 3& & JANXaT
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Question 1 Do control measure exist for the identified < |Modify step.
hazard?
product or
N N product.

J

l ?
{

Yes Is control at this step necessary for R Yes

safety ?

{

! . No | — [ NotaCCP | — —[ Stop |

Question 2| |Does this step eliminate or reduce the likely occurrence of hazard
to an acceptable level ?

) )
Yes
N N
Question 3| |Could contamination with the identified hazards occur
in excess of acceptable level or could it increase to )
an unacceptable level(s)?
J J \
Not a
Yes No — cCP — Stop |
J
Question 4| |Will a subsequent step eliminate the identified
hazard(s) or reduce its likely occurrence to an )
acceptable level?
J J
Not a
ves | o UGE] — (see v || oop

Fig. 8. HACCP decision tree of the Codex for selection of CCPs
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Table 17. A list of Hazards caused by raw ingredients of Roastd Tteokgalbi and Woogeojitang

Hazard analysis

Ingredient Hazard Cause Likelihood dHa;grd Preventive actions
Severity of ecision
occurrence
* Improper transportation
Pathogens temperature » Confirmation of
Pork , , L \
. (Listeria, » Cross—contamination . . transportation temperature
Beef Brisket ) . : High Medium Hazard \ ,
Salmonella, and microbiological * Keeping of sanitary
E.coli etc.) growth during condition
product
» Keeping of proper
Vegetables + Cross—contamination ?r?]léjlng temperature and
(onion, welsh Pathogens and microbial growth High Medium Hazard , ,
. . . * Keeping of sanitary
onion, garlic etc.) during product .
condition
(starsciazorrljmg SO » Microbiological due to * Keeping of proper
yrp. soy Mold improper Holding Medium Low No hazard

sauce, salt, sugar,
beef tallow ect.)

condition Holding condition
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Table 18. A list of Hazards caused by preparation product of Roasted Tteokgalbi and Woogeojitang

Hazard analysis

Ph in pr —— Hazard , )
ase product Hazard Cause . Likelihood . Preventive actions
flow Severity decision
of occurrence
Pathogens Cross—contamination due to . .
Freezer or ) . ) o * Keeping of sanitary
. (Listeria, unsanitary condition of ) "
refrigerator ) ) . Holding condition
. Salmonella, Holding room High Medium Hazard ) )
Holding . ; * Keeping of proper Holding
Staphylococcus  Microbial growth due to
) . . temperature
, E.coli etc.) improper Holding temperature
Pathogens I\;/nopr[(%r?sr washing of kitchen * Education of personal
Washing & Cutting Second contamination from High Medium Hazard hygiene pra_lctlce _
. * Use of sanitary utensil
utensil
Cross—contamination : Ee?p_mg of proper .
- . and microbial growth due to ) ) odl_ng tefmper_ature and time
Mixing & Shaping Pathogens Carelessness of Kitchen High Medium Hazard - Keepl_n_g of sanitary
: N condition
workers and unsanitary utensil
Freezing Pathogens Mlcroblal growth due to High Low No . Keep_lng of proper
improper temperature hazard Holding temperature
Qver—thawmg due to improper « Keeping of thawing
time and temperature temperature and time
Thawing Pathogens Cross—contamination due to High Medium Hazard : ) )
) o * Keeping of sanitary Holding
unsanitary condition of o
; condition
Holding room
Carelessness of kitchen
workers * Measurement of cooking
Cooking(Roasting) Pathogens Residual microbial due to High Medium Hazard

improper heating temperature
and time

temperature control
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Table 19. Selection table of CCPs for Roasted Tteokgalbi and Woogeojitang

CCP decision tree

Classification Hazard CCP
Question 1 Question 2 Question 3 Question 4

Pathogens
(Listeria,
Ingredient Pork Salmonellia, Yes No Yes Yes -
Staphylococcus,
E.coli etc.)
Vegetable Pathogens Yes No Yes Yes -
Free;er or refrigerator Pathogens Yes No Yes No CCP1
Holding
Cutting & Mixing Pathogens Yes Yes - - CCP2
Phase
in product .
Thawing Pathogens Yes No Yes No CCP3
Cooking(Roasting) Pathogens Yes Yes - - CCP4
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Table 20. HACCP plan Roasted Tteokgalbi and Woogeojitang in product

Corrective

Phase CCP Hazard CL Monitoring Action Records Verification method
. Freezer Holding less Regular
Pathogens in o
Pork/Beef brisket than -187T, measurement Disposal *Storage temperature
refrigerator Holding of Holding *Appearance & odor
Freezer/ less than 4T temperature » Freezer/refrigerator
refrigerat . . management record
g CCP1 Refrigerator Holding 8 :
or o Regular ¢ Quarterly correction of
. . less than 5C. When
Holding Pathogens in measurement . *Storage temperature a thermometer
vegetables washed, of Holdin Disposal *Appearance & odor
& 15~25C at the s
temperature
natural state
Disinfection the
Vegetable for 5
min. in the 100 ppm
. Pathogens in chlorine water Check the *Room temperature in
Washing R . . . * management record
L CCP2 vegetables and Preventing concentration Disposal the kitchen o .
& Mixing . . . * Sanitation education
Mixture cross—contamination of chlorine water
by wearing sanitary
gloves and using
utensils at mixing
Measurement of .
. . *Thawing temperature & * management record
. Pathogens in Thawing for 1 hours temperature . . .
Thawing CCP3 . o . Disposal time ¢ Quarterly correction of
Tteockgakgi less than 5T during & after
. *Appearance & odor a thermometer
thawing
Measurement of
Pathogens in Hegt more than . . heating temperature . * management record
Cooking . 1min at the endpoint . Reheating *Heating Temperature .
. CCP4  Tteockgalbii/ . and time when o . ¢ Quarterly correction of
(Roasting) ” cooking temperature . (= 757C) & Time
Woogeojitang o cooking a thermometer
more than 75T
- 72 -
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Table 21. Production time and temperature of Roasted Tteockgalbi at various phase in product flow

after implementing HACCP model (Mean)
Phase in product flow Ingredient Time(min) Fooc(ioct)emp. Evn.(g)emp.
1. Raw ingredient
Pork -12.2
Onion 4.7
Welsh onion N.AY 4.6 21.6%
Chopped garlic 5.0
Seasoning 19.5
2. Pre—preparation
Washing & Cutting Pork 5 -2
Onion 15.27 8.5
Cutting Welsh onion 13.4 9
3. Preparation
Mixing & shaping 30.12 -1.2
4. Freezing 24hour -11.1 -18.8%
5. Thawing 60 -1.2 3.7Y
6. Cooking 8 88.4 257

U N. A. : Not Attained ? Room temperature

Collection @ sungshin

3 4 :
) Freezer temperature ) Refrigerator temperature
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Table 22. Production time and temperature of Woogejitang at various phase in product flow after

implementing HACCP model (Mean)
Phase in product flow Ingredient Time(min) Fooc(ioct)emp. Evn.(g)emp.

1. Raw ingredient
Extract of Bone marrow 4
Beef brisket -14.8
Woogeoji 4.3 ‘
Welsh onion A 4.8 2267
Radish 4.1
Seasoning 20.5

2. Pre—preparation

Washing & Cutting Welsh onion 15.22 8.1

Radish 13.38 6.9

3.Cooking 90 98.2 25.8”

U'N. A. : Not Attained

? Room temperature
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Table 25, 26°] YER) AT
HACCP A& % E& dAlse dd3 ddol arslo], ni=
HAstglth. HACCP A& A xdAe tizte] A7 7+X4E 2343t
e Froer gd JudtgdSuls HACCP d€ A pHZF 6.24%% A o]
HACCP A& ¥ FdYgiwe ZAfdeE 7172 P<0.019 F943&5 4
Bk Ay g AME RS ALgs o s pH 6.17HT Ee
6.812 ZALHAT. FAACE Fo% FF& ofyAoy HACCP A&
T AWHoz pHrE et Aw HA FARRE AEgE el
HACCP #& ARt ¢dFs Afsturcs AR 2 Awits d
BTt 538 Ao e g, &3 vxlekselA 1o gairt
S A YERHHp <0.05).
SAA"] HACCP A& F pHEA# AA ddS ALstairs 25
st 538 " § 24 Eo] Jase dHolE dY Jastids o
HACCP A&7 pH 5.86°14 HACCP A& % 6.082 xaddp
<0.05).
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Table 23. pH and Aw of Roasted Tteokgalbi

at various phase

product flow after implementing HACCP model

in

(Mean£S.D)
Phase in product flow Ingredient pH Aw
1. Raw ingredient
Pork 6.81£0.18 0.95%0.00
Onion 7.02£0.09 0.97£0.02
Welsh onion 7.17£0.10 0.96%0.00
Chopped garlic  6.76+0.08 0.97£0.00
Seasoning 6.16x0.04 0.48+0.01
2. Pre-preparation
Washing & Cutting Pork 6.83+0.01 0.93+0.00
Onion 6.27x0.01 0.95+0.00
Cutting Welsh onion 6.61+0.12 0.95£0.00
3. Preparation
Mixing & shaping 5.97x+0.06 0.96+0.01
4. Freezing 6.05%+0.01 0.95+0.00
5. Thawing 6.03+0.01 0.96+0.00
6. Cooking 6.03£0.03 0.95+0.00
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Table 24. pH and Aw of Woogeojitang at various phase in product

flow after implementing HACCP model

(Mean=£S.D)
Phase in product flow Ingredient pH Aw
1. Raw ingredient
Extract of Bone
6.62x£0.02 0.96+0.01
marrow
Beef brisket 6.17x£0.02 0.97£0.00
Woogeoji 6.08+0.02 0.97£0.00
Welsh onion 6.34+0.02 0.95£0.00
Radish 6.38%0.00 0.94+£0.00
Chopped garlic 6.81+0.06 0.94£0.00
Seasoning 5.34+0.02 0.69%£0.00
2. Pre—preparation
Washing&Cutting Welsh onion 7.30£0.15 0.95+0.00
Radish 7.02+0.05 0.95+0.00
3.Cooking 6.19£0.01 0.95+0.00
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Table 25. Comparison of pH and Aw of Roasted Tteokgalbi before and after implementing HACCP model

(Mean+S.D)
. . pH Aw
Phase in product flow Ingredient
Before After T-value Before After T-value
1. Raw ingredient
Pork 6.17£0.18 6.81+0.18 3.48 0.93+£0.01 0.95%0.00 3.89
Onion 6.50+0.16 7.02+0.09 4.03 0.94+0.00 0.97%0.02 2.32
Welsh onion 6.24+0.04 7.17x0.10 12.217 0.92+0.00 0.96%0.00 14.3"
Chopped garlic 6.77£0.11 6.76+0.08 -0.1 0.93+£0.00 0.97£0.00 31
Seasoning 6.14+0.01 6.16+£0.04 0.63 0.52+0.01 0.48%+0.01 -3.97
2. Pre—-preparation
Cutting Pork 6.14+0.15 6.83%£0.01 6.56° 0.93+£0.00 0.93%0.00 -1.57
Washing & Cutting onion 6.28+£0.09 6.27%£0.01 -0.08 0.93+£0.01 0.95%0.00 4.33°
Welsh onion 6.61+£0.06 6.61+0.12 -0.05 0.93+£0.00 0.95%0.00 6.01°
3. Preparation
Mixing & shaping 5.94+0.02 5.97+0.06 0.82 0.96+0.00 0.96%0.01 1.00
4. Freezing 5.97+0.01 6.05%£0.01 11.317 0.94+0.01 0.95%0.00 2.49
5. Thawing 5.99+0.02 6.03%£0.01 2.5 0.94+0.00 0.96%0.00 8.04°
6. Cooking 5.99+0.01 6.03£0.03 2.18 0.94+0.00 0.95%0.00 2.47
* p<.05, = p<.01
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Table 26. Comparison of pH and Aw of Woogeojitnag before and after implementing HACCP model

(Mean£S.D)
Phase in product flow Ingredient ol Aw
Before After T-value Before After T-value
1. Raw ingredient
fract of Bone 5 594001 6.6240.02 18.97" | 0.96£0.00 0.96£0.01  0.22
marrow
Beef brisket 5.85+£0.08 6.17+0.02  5.09" | 0.92£0.01 0.97+£0.00 12.06™
Woogeoji 5.86+£0.04 6.08+0.02  7.55" | 0.93£0.00 0.97+0.00 16.47"
Radish 6.17+0.01 6.38%+0.00 21 0.92+£0.00 0.95£0.00  8.88"
Welsh onion 6.24£0.04 6.34£0.02 2.83 | 0.92+0.00 0.94+£0.00 7.73"
Chopped garlic 6.66+£0.04 6.81+£0.06 2.68 | 0.93£0.00 0.94+£0.00  8.22°
Seasoning 5.41+£0.02 5.34+0.02 -3.3 | 0.71£0.00 0.69£0.00 -5.37"
2. Pre—-preparation
Washing & Cutting  Radish 6.14£0.01 7.02+0.05 24.04™ | 0.92£0.00 0.95+0.00  7.62°
Welsh onion 6.00£0.03  7.30+0.15 12.12" | 0.96£0.00 0.95+0.00 -5.4°
3.Cooking 6.13+0.03 6.19+£0.01  2.67 | 0.94+0.00 0.95%+0.00 1.26
* p<.05, #* p<.0l
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Table 27. Microbiological evaluation of Roasted Tteokgalbi at various

phase in product flow before implementing HACCP model
(Mean%S.D)
Phase in product flow Ingredient Standards plate Coliform
counts counts
1. Raw ingredient
Pork 2.54£0.04 0.00£0.00
Onion 3.77x0.04 3.20%+0.63
Welsh onion 3.00%.00 1.54+0.04
Chopped garlic 2.81+0.12 0.00%£0.00
Seasoning 4.41+0.01 2.56%x0.14
2. Pre—preparation
Cutting Pork 2.8910.07 1.27+£0.01
Washing & Cutting Onion 3.45+0.09 1.60£0.07
Welsh onion 2.3910.25 1.05+0.03
3. Preparation
Mixing & shaping 4.40£0.02 4.144+0.12
4. Freezing 4.67%0.03 3.99£0.03
5. Thawing 4.72£0.10 3.98+0.01
6. Cooking 2.19£0.03 0.00£0.00
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Table 28. Comparison of before and after implementing HACCP model

to Standard plate counts in product flow for Roasted
Tteokgalbi (Mean*S.D)
Phase in product flow Ingredient Before After T-value
1. Raw ingredient
Pork 4.35£0.09 2.54%0.04 44 .55
Onion 4.66+£0.26  3.77£0.04 -8.35"
Welsh onion 4.28%+0.01 3.00+.00 -247.87"
Chopped
. 3.15+0.09 2.81+0.12 -5.49
garlic
Seasoning 5.6310.02 4.41+0.01 128.82™
2. Pre—preparation
Cutting Pork 4.59+0.01 2.89+0.07 -59.61""
Washing & Cutting Onion 5.17+0.06  3.45+0.09  -38.08""
Welsh onion 5.04+£0.03  2.39%0.25 -16.18"™
3. Preparation
Mixing & shaping 4.89+0.07  4.40+0.02 -16.59™
4. Freezing 4.83+0.07 4.67+0.03 -5.30"
5. Thawing 5.01£0.06  4.72%0.10 -6.06"
6. Cooking 3.82£0.22  2.19£0.03 -18.18™
* p<.01, ** p<.001, #=x* p<.0001
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Table 29. Comparison of before and after implementing HACCP model

to Coliform counts

in product flow for Roasted Tteokgalbi

(Mean*S.D)
Phase in product flow Ingredient Before After T-value
1. Raw ingredient
Pork 1.96+0.07 0.00%+0.00 66.02"
Onion 3.44%0.10 3.20%+0.63 -0.95
Welsh onion  3.62%0.01 1.54+£0.04 -127.37"
Chopped
. 1.95+0.03 0.00£0.00 -151.05
garlic
Seasoning 3.23%+0.31 2.56%+0.14 477
2. Pre—preparation
Cutting Pork 2.49%+0.01 1.274£0.01 -255.97"
Washing & Cutting Onion 4.70£0.00  1.60+0.07 -114.17"
Welsh onion  4.73%+0.02 1.05+0.03 -233.117
3. Preparation
Mixing & shaping 4.53+0.05 4.14%0.12 -7.67"
4. Freezing 4.45+0.08  3.99+0.03 -12.93"
5. Thawing 4.53%+0.06 3.98+£0.01 -21.31"
6. Cooking 1.39+0.06 0.00%+0.00 -59.82"

* p<.001, ** p<.0001
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Table 30. Microbiological evaluation of Woogejitang at various phase

in product flow after implementing HACCP model

(Mean=£S.D)
. ) Standard plate Coliform
Phase in product flow Ingredient
counts counts
1. Raw ingredient
Extract of Bone
0.00£0.00 0.00£0.00
marrow
Beef brisket 3.38+£0.01 2.22£0.34
Woogeoji 3.27£0.02 1.72+0.08
Radish 2.39%£0.06 0.00£0.00
Welsh onion 3.07£0.07 2.08%+0.11
Chopped garlic 2.52%0.28 0.00%£0.00
Seasoning 4.49+0.03 2.04%+0.09
2. Pre—preparation
Washing & Cutting Radish 1.45%0.09 0.00£0.00
Welsh onion 2.30%£0.00 1.094+0.03
3.Cooking 0.00£0.00 0.00£0.00
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Table 31. Comparison of before and after implementing HACCP model

to Standard plate counts in product flow for Woogeojitang

(Mean*S.D)
Phase in product flow Ingredient Before After T-value
1. Raw ingredient
Extract of Bone
1.90+£0.00  0.00£0.00 115.00
marrow
Beef brisket 3.42+0.18  3.38x0.01 0.52
Woogeoji 4.43+0.15  3.27£0.02 -18.63"
Radish 3.21+0.09 2.39£0.06 19.55™
Welsh onion 5.59+0.07  3.07£0.07 60.98™
Chopped garlic 3.15+0.09 2.52%+0.28 -5.32"
Seasoning 4.79+£0.17 4.49%+0.03 417"
2. Pre—preparation
Washing & Cutting Radish 3.54%+0.15 1.45£0.09 -28.60"
Welsh onion 5.85+0.09  2.30%x0.00 -91.66™
3.Cooking 4.05+0.03 0.00£0.00 -284.53"

* p<.01, ** p<.0001
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Table 32. Comparison of before and after implementing HACCP model

to Coliform counts in product flow for Woogeojitang

(Mean*S.D)
Phase in product flow Ingredient Before After T-value
1. Raw ingredient
Extract of Bone
0.00£0.00 0.00£0.00
marrow
Beef brisket 2.45+0.09 2.22+0.34 1.62
Woogeoji 2.15+0.09 1.72%0.08 -8.49™
Radish 1.84+£0.23 0.00£0.00 19.8™
Welsh onion 4.25+0.01 2.08%+0.11 46.41™
Chopped garlic  1.95+0.03 0.00£0.00 -151.05"
Seasoning 2.24+0.04 2.04%0.09 5.09"
2. Pre—preparation
Washing & Cutting Radish 1.98+0.13 0.00£0.00 -38.34™
Welsh onion 4.4440.09 1.09+0.03 -86.18"
3.Cooking 3.50+£0.01 0.00£0.00 -677.77"

* p<.001, ** p<.0001
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Table 33. Microbiological hazard analysis of cooking utensil,
equipment and hand of worker in kitchen after implementing

HACCP model (MeanzS.D)

Utensil SPC Coliform counts
Knife 2.35x0.11 1.23£0.12
Meat slicer 1.75+0.28 0.00+0.00
Mixing vessel 1.15+0.09 0.00£0.00
Cutting board 1.00£0.00 0.00£0.00
Earthenware bowl 1.93+0.02 0.00%0.00
Hand 3.37x0.04 1.69£0.06

Table 34. Sanitary conditions of facilities and environment
(Mean)

kitchen after implementing HACCP model

in

Dropping bacteria

Place (CFU/plate)
Working table 3.00
Preparation table 4.00
Refrigerator 0.00
Deep freezer 0.00
Hall 0.00
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Table 35. Comparison of Standard plate counts and Coliform counts in utensil and equipment

before and after implementing HACCP model (Mean%S.D)
Standard plate counts Coliform counts
Utensil
Before After T-value Before After T-value

Knife 3.04+0.28 2.35%0.11 -5.63" 1.30+0.00 1.23£0.12 -1.5
Meat slicer 3.19+0.11 1.75+0.28 -11.63™ 1.15+£0.09 0.00£.00 -29.69"
Mixing vessel 6.51%£0.01 1.15£0.09 -137.18™ 5.79£0.00 0.00£.00 -3473™"
Cutting board 3.04+0.47 1.00+0.00 -10.55" 0.00%+0.00 0.00£0.00 -
Earthenware .

2.54%0.04 1.93+0.02 -36.37 0.00%+0.00 0.00£0.00 -
bowl
Hand 4.15%0.29 3.37%£0.04 -6.48" 2.85%£0.08 1.69£0.06 -29.35™
* p<.01, ** p<.001, =+ p<.0001
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Fig.9. Comparison of Standard plate counts and Coliform counts in utensil
and equipment before and after implementing HACCP model
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Fig.10. Comparison of sanitary condition in facilities and environment
before and after implementing HACCP model
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Fig. 11. Change in crude protein of Take-out Roasted Tteokgalbi by the
packaging method and holding periods at 25T
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Fig. 12. Change in crude protein of Take-out Roasted Tteokgalbi by the
packaging method and holding periods at 10C and 2T
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Fig. 13. Change in crude protein of Take—-out Woogeojitang by the
packaging method and holding periods at 25T
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Fig. 14. Change in crude protein of Take—-out Woogeojitang by the
packaging method and holding periods at 10C and 2T
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Fig. 15. Change in crude fat of Take-out Roasted Tteokgalbi by the
packaging method and holding periods at 25T
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Fig. 16. Change in crude fat of Take-out Roasted Tteokgalbi by the
packaging method and holding periods at 10 and 2T
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Fig. 17. Change in «crude fat of Take-out Woogeojitang by the
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Fig. 18. Change in crude fat of Take-out Woogeojitang by the
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Fig. 19. Change in AV of Take-out Roasted Tteokgalbi by the
packaging method and holding periods at 25T
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Fig. 20. Change in AV of Take-out Roasted Tteokgalbi by the
packaging method and holding periods at 10C and 2T
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Table 36. Changes in physicochemical by the packaging methods and holding periods at each temperature of

Take-out Roasted Tteokgalbi (Mean=£S.D)
Crude protein Crude fat AV
Holding Holding
Temp(C) periods Packaging Method Packaging Method Packaging Method

PP Vacuum T-value PP Vacuum T-value PP Vacuum T-value

Ohour 24.06+0.01° 24.06+£0.01* 16.89+0.02°  16.89+0.02° 1.1240.01¢  1.1240.01°
2hours 22.3840.01" 22.4740.01° -12.73" 15.3840.01° 15.17+0.01°  29.70" 1.15+0.00°  1.63+0.01*  -95.00"
25 Ghours  20.87+0.03° 21.65+0.00° -39.00" 13.54+0.01° 13.37+£0.01°  15.65" 1.2840.03°  1.77£0.02° -19.40™
12hours  20.14£0.02° 20.48+0.01¢ -20.87" 13.39£0.03% 12.97+0.01¢  18.78" 3.76£0.03"  2.32+0.01" 70.09™"
24hours  19.30£0.01° 19.59£0.02° -15.81" 12.33+0.02° 12.53+0.02°  -9.43" 5.23£0.04°  3.35+0.01*  59.45"

F-value 20999.5™  40390.4™" 16851.407"  27405.40™" 9899.64™"  7594.34"

Oday 24.06+0.01° 24.06%0.01° 16.89£0.02*  16.89+0.02° 1.12+£0.01¢  1.12£0.01¢
o 3days 21.4540.00" 22.40£0.01" -95.00" 16.26+0.01° 16.27+0.01° -0.71 3.22£0.03°  2.02+0.01° 58.45™
5days 19.15+0.01° 19.84+0.02°  -61.27"" | 15.71£0.02° 15.76%0.03° -2.20 6.13£0.04”  2.92+0.04>  90.79"
10days 17.814£0.02%  17.69+0.00¢ 7.67 13.67£0.01¢  14.59+0.01% -82.73"" || 10.11+£0.02* 6.23+£0.28* 155.00""

F-value 70925.7° 140070™ 13539.20""  4590.82" 44906.9™ 17304.5"

Oday 24.06+0.01° 24.06£0.01° 16.89+0.02°  16.89+0.02° 1.1240.01°  1.1240.01°
3days 22.56+0.02° 22.69+0.01° -7.49 16.36£0.02° 16.34+0.02° 0.94 1.76£0.01°  1.29£0.03¢ 22.56™
2 5days 20.4740.02° 21.77£0.02°  -61.28" || 15.45+0.02° 15.78+0.01° -18.58" || 1.94%0.00°  1.69%0.02° 17.00°
10days 18.6340.01¢ 21.43+0.01%  -249.99™" | 14.67+0.02° 15.19+0.02° -24.51" || 2.84+0.00" 2.05+0.01°  159.00"
15days  17.47+0.01° 19.66+0.02° -138.51"" | 11.5840.04° 14.2340.03° -82.93"" | 3.15+0.01*  2.52+0.03° 30.32"

F-value 54657.1" 19577.4™ 14286.10""  4509.07" 22722.1" 1403.29"

1) a,b,c,d means in a column followed by different superscripts are significantly different (p<.05) by Duncan's multiple range test.
2) * p<.05, #x p<.01, #xx p<.001, ##xx p<.0001
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Table 37. Changes in physicochemical by the

holding temperature at 10C and 2C of Take-out

Roasted Tteokgalbi (Mean+S.D)
. Holding Crude protein Crude fat AV
Packaging . - . : . - .
Method periods Holding Temp.(T) Holding Temp.(T) Holding Temp.(C)
(days) 10 2 T-value 10 2 T-value 10 2 T-value
0 24.06+ 0.01° 24.06+ 0.01° - 16.89+ 0.02° 16.89+ 0.02° - 1.12+ 0.01° 1.12+ 0.01° -
3 21.45+ 0.00° 22.56+ 0.02° -73.67" | 16.26+ 0.01° 16.36+ 0.02° -5.27° | 3.22+ 0.03° 1.76+ 0.01° 71.06™
PP 5 19.15% 0.01° 2047+ 0.02° -72.94™" | 15.714 0.02° 15.45+ 0.02° 12.26™ | 6.13% 0.04" 1.94% 0.00° 167.40"
10 17.81+ 0.02' 18.63+ 0.01° -45.76"" | 13.67% 0.01' 14.67% 0.02' -63.25"" || 10.11% 0.02" 2.84% 0.00°  484.33"
15 - 17.47+ 0.01° - - 11.58+ 0.04° - - 3.15+ 0.01° -
F-value 70925.7"" 54657.1"" 13539.20"" 14286.10"" 44906.9"" 2272217
0 24.06% 0.01° 24.06+ 0.01° - 16.89+ 0.02° 16.89+ 0.02° - 1.12+ 0.01 1.12+ 0.01° -
3 22.40+ 0.01° 22.69+ 0.01°  -20.51" || 16.27+ 0.01" 16.34% 0.02® -3.61 | 2.02+ 0.01° 1.29% 0.03' 35.17"
Vacuum 5 19.84% 0.02° 2177+ 0.02° -122.06™" | 15.76% 0.03° 15.78% 0.01°  -0.89 | 2.92+ 0.04" 1.694 0.02° 42.19"
10 17.69% 0.007  21.43+ 0.01°  -747.00"" | 14.59+ 0.01" 15.194 0.02" -33.00"" || 6.23+ 0.28" 2.05+ 0.01° 203"
15 - 19.66+ 0.02° - 14.23+ 0.03° - 2.52+ 0.03°
F-value 140070 1957747 4590.82"" 4509.07"" 17304.57" 1403.29™

1) a,b,c,d means in a column followed by different superscripts are significantly different (p<.05) by Duncan's multiple range test.
2) * p<.05, #* p<.01, #=#x p<. 001, ##xx p<.0001
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Table 38. Changes in physicochemical by the packaging methods and holding periods at each temperature

of Take—-out Woogeojitang (Mean%S.D)
Holding Holding Crudg protein Crgde fat
Temp(C) periods Packaging Method Packaging Method
PE Vacuum T-value PE Vacuum T-value
Ohour 2.64+0.01° 2.64+0.01° - 0.2840.02° 0.2840.02° -
2hours 2.16+0.01° 2.23+0.01° -6.71° 0.24+0.01* 0.25+0.02° -0.28
25 6hours 1.73+0.02° 1.76+0.01° -1.90 0.21£0.01° 0.20£0.00° 1.00
12hours 1.30+0.03° 1.75+0.01¢ -20.12" 0.21+0.02° 0.19+0.01° 0.83
24hours 1.2940.01¢ 1.4740.02¢ -11.38" 0.2140.01° 0.1940.01° 2.83
F-value 2396.61° 2261.66"" 6.91° 13.417
Oday 2.64+0.01° 2.64+0.01° - 0.2840.02° 0.284 0.02 -
10 3days 2.18+0.01° 2.15+0.01° 4.24 0.2340.01*" 0.24+ 0.01 -0.71
5days 1.5240.01° 1.56+0.01° -4.02 0.2140.00* 0.24+ 0.01 -3.00
10days 1.38+0.01¢ 1.4240.02¢ -1.94 0.16%0.04¢ 0.19% 0.03 -1.09
F-value 7860.71° 3360.24"" 10.42° 5.93
Oday 2.64+0.01° 2.64+0.01° 0.2840.02° 0.2840.02° -
3days 2.20+0.01° 2.20+0.02" 0.28 0.2440.01*" 0.25+0.01*" -1.34
2 5days 1.73+0.01° 1.77+0.09° -0.53 0.2240.03> 0.2340.03" -0.35
10days 1.68+0.01¢ 1.67+0.02 0.63 0.1740.03 0.2140.01" -1.79
15days 1.63£0.00° 1.64+0.01¢ -1.00 0.16+0.01¢ 0.19%£0.01° -3.13
F-value 3776.357 195.69™" 11.13° 5.97°

1) a,b,c,d means in a column followed by different superscripts

test

2) * p<.05, = p<.O1, #xx p<.001, #=+x p<.0001
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Table 39. Changes in physicochemical by the holding temperature at 10C and 2C of Take-out

Woogeojitang (Mean%S.D)
Holding Crude protein Crude fat
Packaging . . o : o
Method periods Holding Temp.(C) Holding Temp.(C)
(days) 10 2 T-value 10 2 T-value
0 2.64+0.01° 2.64+0.01° - 0.28+0.02° 0.28+0.02° -
3 2.1840.01° 2.2040.01° -2.24 0.23+0.01* 0.24% 0.01* -0.45
PE 5 1.52+0.01° 1.73£0.01° -19.23" 0.21+0.00" 0.22+0.03" -0.50
10 1.38+0.01° 1.68+0.01° -26.39" 0.16+0.04° 0.1740.03 -0.47
15 - 1.6340.00° - 0.16£0.01¢
F-value 7860.71° 3776.35™ 10.42° 11.13°
0 2.64+0.01° 2.64+0.01° - 0.28% 0.02 0.2840.02° -
3 2.15+0.01° 2.20£0.02" -3.16 0.24% 0.01 0.25+0.01%" -0.71
Vacuum 5 1.56+0.01¢ 1.77+0.09° -3.12 0.24+ 0.01 0.23+0.03"° 0.45
10 1.42+0.02° 1.67£0.02° -11.79™ 0.19%+ 0.03 0.21+0.01" -0.89
15 - 1.6440.01° - 0.19+0.01°
F-value 3360.24" 195.69" 5.93 5.97°

1) a,b,c,d means in a row followed by different superscripts

2) * p<.05, = p<.01, #xx p<.0001
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Table 40. Changes in pH by the packaging methods and holding
periods at various temperature of Take-out Roasted
Tteokgalbi (Mean*S.D)

Holding Holding Packaging Method
Phase . . T-value
Temp(C)  periods PP Vacuum
Ohour 6.03+£0.03% 6.03+0.03%
Holding
2hours 5.89+0.00°  5.89+0.01" 1.00
25 6hours  5.78+0.03°  5.84+0.01° -2.67
12hours  5.70£0.04°  5.76+0.01¢ -2.35
24housr 5.52%0.01e 5.65+0.01°¢ -9.19"
F-value 122.44™ 176.24™"
Oday 6.03+0.03° 6.03+0.03?
10 3days  5.89+0.02°  5.89+0.01° 0.00
bdays 5.46+0.08° 5.75+0.04° -4.80"
10days 5.36+0.01c 5.4940.00¢ -27.00"
F-value 116.38™ 201.43""
Oday 6.03+0.03% 6.03+0.03%
3days 5.96+0.02°  5.9740.04*" -0.45
2 5days 5.93+0.01"  5.95+0.02" -0.83
10days  5.88+0.01°  5.90+0.01% -2.83
15days  5.8240.04°  5.87+0.01° -2.04
F-value 24.06™ 12.07"

1) ab,c,d means

in a column followed by different

significantly different(p<.05) by Duncan's multiple range test.
2) # p<.05, #x p<.01, =xx p< 001, *=xxx p< 0001
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Fig. 21. Changes of pH by the packaging methods and holding periods
at 25°C of Take-out Roasted Tteokgalbi
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Fig. 22. Changes of pH by the pckaging methods and holding periods
at 10C and 2C of Take-out Roasted Tteokgalbi
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Table 41. Changes in pH by the packaging methods and holding
periods at various temperature of Take-out Woogeojitang

(Mean=S.D)
Holding Holding Packaging
Phase . . T-value
TempC)  periods PE Vacuum
Holding Ohour  6.19£0.01*  6.19£0.01°
2hours  5.87+0.03" 6.04+0.01°  -8.00°
25 Ghours  5.77£0.03° 5.914+0.02°  -5.40
12hours  5.4240.10° 5.5940.04° -2.23
24hours  4.90+0.11Y 5.4340.04° -6.26"
F-value 99.20™ 274.50™
Oday 6.19£0.01°  6.19+0.01°
3days  5.48+0.03" 5.90+0.04® -12.96"
10 5days  5.20+0.07° 5.40+0.01° -3.88
10days  5.0240.04% 5.10+0.01¢ -2.53
F-value 274.24% 1227.73
Oday 6.1940.01*  6.19£0.01°
3days  5.90+£0.01" 5.95+0.01° -3.54
2 5days 5.84+0.01" 5.84+0.01°¢ 0.00
10days  5.62+0.08° 5.80+0.00°  -3.36
15days  5.40+0.02¢ 5.57+0.04° -5.83"
F-value 128.50™" 300.63™

1) ab,c,d means

in a column followed by different superscripts

significantly different(p<.05) by Duncan's multiple range test.

2) # p<.05, #=* p<.01, =xx p<.0001
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Fig. 23. Changes in pH by the packaging methods and holding
periods at 25C of Take-out Woogeojitang
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Fig. 24. Changes in pH by the packaging methods and holding
periods at 10TC and 2C of Take-out Woogeojitang
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Table 42. Changes in Aw by the Packaging methods and Holding

periods at various temperature of Take-out Roasted
Ttoekgalbi (Mean%S.D)
Phase Holdirig Holfiing rackasing T-value
Temp(C) periods PP Vacuum
Holding Ohour  0.950£0.00°  0.950%0.00
2hours  0.93740.00°  0.939+0.00" 1.26
25 Ghours  0.934+0.00°  0.926+0.00°  -4.12
12hours  0.934£0.00°  0.923+0.00°  -3.90
24hours  0.935+0.00°  0.925+0.00"  -3.16
F-value 26.92" 13.86™
Oday 0.950+0.00°  0.950+0.00°
0 3days  0.944+0.00° 0.943+0.00°  -0.45
5days  0.946+0.00"  0.938+0.00°  -5.06"
10days  0.9284+0.00° 0.926+0.00"°  -1.34
F-value 37.14™ 23.32"
Oday 0.950+0.00°  0.95040.00°
3days  0.943+0.00  0.94440.00°" 0.16
2 5days  0.93940.00°  0.941+0.00" 0.60
10days  0.928+0.00" 0.925+0.01¢  -0.69
15days  0.930+0.00°  0.928+0.00°*  -3.79
F-value 17.277 18.85™

1) ab,c,d means

in a column followed by different superscripts

significantly different(p<.05) by Duncan's multiple range test.

2) * p<.0b, *=x p<.01
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Fig. 25. Changes in Aw by the packaging methods and holding periods
at 25C of Take-out Roasted Ttoekgalbi
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Fig. 26. Changes in Aw by the packaging methods and holding periods
at 10C and 2T of Take-out Roasted Ttoekgalbi
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Table 43. Changes in Aw by the packaging methods and holding periods

at various temperature of Take—out Woogeojitang (Mean£S.D)
Holding  Holding Packaging
Phase i} . T-value
Temp(C) periods PE Vacuum
Holding Ohour 0.945+0.00*  0.945%0.00
2hours  0.938+0.00*®  0.938%0.00 -0.00
25 6hours 0.935£0.00°  0.940£0.00 -1.80
12hours  0.936+0.00°  0.935+0.01 0.37
24hours  0.931£0.01°  0.933%0.00 0.11
F-value 5.48" 4.88
Oday 0.945+0.00*  0.945%+0.00
3days 0.945+0.00*  0.941%0.00 1.48
10 5days 0.938+0.00°  0.937+0.00 1.00
10days  0.938+0.00"  0.93740.00 1.00
F-value 150.00™ 5.83
Oday 0.945+0.00  0.945+0.00%
3days 0.944+0.00  0.944+0.00° 0.00
2 5days 0.939+0.00  0.936+0.00° 1.70
10days 0.9394£0.00  0.935%0.00° 2.53
15days 0.937+£0.01 0.935+0.01° 0.25
F-value 2.54 6.92"

1) a,b,c,d means

significantly different(p<.05) by Duncan's multiple range test.

2) * p<.05, **x p<.001
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Fig. 27. Changes in Aw by the packaging methods and holding periods
at 25C of Take-out Woogeojitang
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Fig. 28. Changes in Aw by the packaging methods and holding periods
at 10C and 2T of Take-out Woogeojitang
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Table 44. Changes in Standard plate counts and Coliform counts by the packaging methods and holding periods
of Take-out Roasted Tteokgalbi (Mean%S.D)
Holding Holding Standard plate counts Coliform counts
i . Packaging Method Packaging Method
Temp(C) periods PP Vacuum T-value PP Vacuum T-value
Ohour 2.1940.03° 2.19+0.03¢ - 0.00+0.00¢ 0.00£0.00° -
2hours 4.18+0.13¢ 3.53+0.02° 9.65" 0.00%0.00¢ 0.00£0.00° -

25 Ghours 5.12+0.33¢ 4.3440.03° 4.76° 1.15+0.12° 0.00£0.00° 18.78™
12housr 6.2840.02" 4.3940.09" 43.35" 2.36+0.08" 0.0040.00° 55.63""
24hours 7.24+0.01° 5.32+0.05 76.02"" 4.37+0.05° 1.8040.08° 52.717"
F-value 607.617 2229.59™ 2708.52" 1944.00"

Oday 2.19+0.03¢ 2.19+0.03¢ - 0.00£0.00¢ 0.00£0.00° -

0 3days 4.0240.05° 3.42+0.34° 3.39° 1.4740.05° 0.00£0.00° 55.22
5days 6.03+0.58" 3.9740.06" 7.08"™ 2.69+0.03" 0.00£0.00° 187.13™
10days 8.26+0.01° 7.95+0.04° 15.2° 3.65+0.04% 1.3940.07° 53.77°
F-value 322.65™ 785.75" 7492.627 1431.197"

Oday 2.19+0.03¢ 2.19+0.03° - 0.00£0.00¢ 0.00£0.00 -
3days 2.42+40.34% 2.42+40.16° 0.04 0.00£0.00¢ 0.00£0.00 -

2 5days 2.65+0.53¢ 2.55+0.06° 0.37 0.00£0.00¢ 0.00£0.00 -
10days 4.22+0.06° 3.54+0.05" 17.39 1.00+0.00° 0.00£0.00 71.017"
15days 4.89£0.09° 4.42+0.06" 8.69" 3.00£0.00? 0.00£0.00 71.017"
F-value 69.89" 499.05™ 4286.55"

1) a,b,c,d means in a row followed by different superscripts are significantly different(p<.05)by Duncan's multiple range test

2) = p<.05, #x p<.0l, =#x p<.001, #=xxx p<.0001
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Table 45. Changes in Standard plate counts and Coliform counts by the packaging methods

at 10C and

2C of Take-out Roasted Tteokgalbi (Mean*S.D)
Holding Standard plate counts Coliform counts
Packaging .
Method periods Holding Temp(TC) Holding Temp(T)
(days) 10 2 T-value 10 2 T-value
0 2.19+0.03¢ 2.19+0.03" - 0.00+0.00" 0.00%0.00° -
3 4.0240.05° 2.42+0.34 9.09° 1.47+0.05° 0.00£0.00° 55.22"
PP 5 6.03%0.58" 2.65+0.53° 8.61" 2.6940.03" 0.00£0.00° 187.13"™
10 8.26+0.01° 4.22+0.06" 131.36™ 3.65+0.04" 1.00£0.00° 129.82"
15 - 4.89+0.09° - - 3.00£0.00° -
F-value 322.65™ 69.89™ 7492.62" 4286.55™
0 2.1940.03¢ 2.1940.03° - 0.00£0.00" 0.00%0.00 -
3 3.4240.34° 2.42+0.16¢ 5.29" 0.00£0.00" 0.00£0.00 -
Vacuum 5 3.9740.06" 2.55%0.06° 35.14™ 0.00£0.00" 0.00+0.00 -
10 7.95+0.04 3.54+0.05" -138.31" 1.3940.07° 0.00£0.00 -37.83™
15 - 4.42+0.06 - - 0.00£0.00 -
F-value 785.75" 499.05™ 1431.19™ -

1) a,b,c,d means in a row followed by different superscripts are significantly different(p<.05)by Duncan's multiple range test.
2) * p<.0l, =x p<.001, =*x p<.0001
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Fig. 29. Changes in Standard plate counts and Coliform counts by the
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Fig. 30. Changes in Standard plate counts by the packaging methods and
holding periods at 10T and 2C of Take-out Roasted Tteokgalbi
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Fig. 31. Changes in Coliform counts by the packaging methods and holding
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Table 46. Changes in Standard plate counts and Coliform counts by the packaging and holding periods of

Take-out Woogeojitang (Mean%S.D)
) ) Standard plate counts Coliform counts
Holding Holding : ;
i . Packaging Method Packaging Method
Temp(TC) periods
PE Vacuum T-value PE Vacuum T-value
Ohour 0.00£0.00° 0.00£0.00e - 0.00£0.00¢ 0.00£0.00° -
2hours 3.16+0.01¢ 2.39+0.07d 9.65™ 0.00+0.00¢ 0.00£0.00° -

25 Ghours 5.2840.02¢ 3.25+1.00c 4.06" 2.15%0.09° 0.00£0.00° 47.88"
12hours 7.50+0.02° 5.5040.02b 173.217" 3.46+0.05" 1.00£0.00° 109.22"*
24hours 7.71£0.01° 7.31£0.01a 69.28"" 4.6240.42° 2.00£0.60° 7.13™
F-value 2748517 157.7 446.55"" 44 .44

Oday 0.00+£0.00¢ 0.00+£0.00¢ - 0.00£0.00¢ 0.00£0.00¢ -
0 3days 3.59£0.48° 3.04£0.03¢ 2.28 1.84+0.05° 1.3940.07" 10.197
5days 5.54+0.05" 4.06+0.05" 44 57 3.29+0.07" 1.43+0.12° 23.24"
10days 8.134+0.01° 8.1140.03° 1.06 5.17£0.03° 1.64+0.07" 96.27"
F-value 800.16™ 43171.1°" 8975.66"" 342.96""
Oday 0.00£0.00¢ 0.00£0.00° - 0.00%0.00° 0.00£0.00" -
3days 2.24+0.01° 1.3940.07¢ 22.87" 0.00£0.00¢ 0.00£0.00" -

2 5days 3.16+0.10° 1.77+0.06° 24.017 1.06+0.05° 0.00£0.00" 47.00™
10days 4.07£0.17° 2.54+0.20° 11.797 1.27+0.01° 0.00£0.00° 311.09""
15days 4.2640.25° 4.16+0.12° 0.7 1.50+0.16° 1.00+0.00° 4.70"
F-value 589.38"" 767.22" 356.64"" 441.00""

1) a,b,c,d means in a row followed by different superscripts are significantly different(p<.05)by Duncan's multiple range test
2) * p<.05, #* p<.01, #*x p<.001, #+++ p<.0001
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Table 47. Changes in Standard plate counts and Coliform counts by the packaging method at each holding

temperature of Take—-out Woogeojitang (Mean+S.D)
. Holding Standard plate counts Coliform counts
Packaging . . . . .
Mothod periods Holding Temp(C) Holding Temp(C)
(days) 10 2 T-value 10 2 T-value
0 0.00%0.00" 0.00%0.00" - 0.00£0.00" 0.00%0.00" -
3 3.59+0.48° 2.24+0.01° 5.59° 1.84+0.05¢ 0.00£0.00" 75.12™
PE 5 5.54+0.05" 3.16+0.10° 43.45™ 3.29+0.07" 1.06£0.05° 51.82"
10 8.13+0.01° 4.07+0.17° 47.69™ 5.17+0.03" 1.2740.01° 271.39™
15 - 4.26+0.25 - 1.50+0.16°
F-value 800.16™ 589.38™ 8975.66™ 356.64"
0 0.00%0.00" 0.00%0.00° 0.00£0.00° 0.0040.00" -
3 3.04£0.03° 1.39+0.07¢ 41.04™ 1.39+0.07° 0.00£0.00" 37.83™
Vacuum 5 4.06+0.05" 1.77+0.06° 60.09" 1.43£0.12° 0.00£0.00 26.62"
10 8.11£0.03° 2.54+0.20° 56.08™" 1.64+0.07" 0.00+0.00" 37.83™
15 - 4.16+0.12° - 1.00%0.00°
F-value 43171.1°7 767.227 342.96™ 441.00™

1) a,b,c,d means in a row followed by different superscripts are significantly different(p<.05)by Duncan's multiple range test.
2) * p<.0b, *x p<.001, **x p<.0001
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Fig. 32. Changes in Standard plate counts and Coliform counts by the
packaging methods and holding periods at 25C of Take-out Woogeojitang
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Fig. 33. Changes in Standard plate counts by the packaging methods and
holding periods at 10C and 2C of Take-out Woogeojitang
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Table 48. Staphylococcus aureus by the packaging method and holding
periods of Take-out Woogeojitang (Mean)

Staphylococcus aureus

Holding Temp(C) Egrlid;gi Packaging Method
PE Vacuum
Ohour N. D.” N. D.
Zhours N. D. N. D
25 Bhours 70 N. D
1Z2hours 90 N. D
24hours 105 N. D
Oday N. D. N. D
3days 20 N. D
10
bdays 70 N. D
10days 120 N. D
Oday N. D. N. D
3days N. D. N. D
2 Hbdays 20 N. D
10days 30 N. D
15days 50 N. D

1) N. D. : Not detected
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Table 49. Sensory -characteristic of Take-out Roasted Tteokgalbi by the packaging methods and

holding periods at 25T (Mean=£S.D)

Holding PP Vacuum

periods

(hour) Flavor Appearance Taste Texture Acceptance Flavor Appearance Taste Texture Acceptance
0 6.20£0.40°  6.20+£0.40° 6.40+0.49° 6.80£0.40" 6.40+£0.49" || 6.20+£0.40° 6.20+0.40° 6.40+0.49" 6.80+£0.40° 6.40+0.49°
2 5.83+0.69%" 5.67+£0.94™ 5.834+0.37° 6.00+£0.82" 5.83+0.69™ |5.83+£1.07"" 5.33+1.37° 5.83+0.37" 5.834£0.90° 5.67£0.75"
6 5.57+0.53" 5.29+0.49" 5.2940.49° 5.43%£0.79" 5.43+0.53" [5.4340.53" 5.294+0.49" 5.57£0.79" 5.43£0.53" 5.43+0.53"
12 3.80+0.68° 4.20+0.68° 4.00+0.58Y 4.00£0.82° 3.80+0.68° || 4.80+0.37¢ 5.00+0.82" 4.80+0.68° 5.00£0.58° 5.20+0.68"
24 1.00£.00  2.20+0.37% 1.00£0.00° 1.00£0.00" 1.20+0.37¢ | 2.60+0.45¢ 2.40+0.45° 2.00£0.00¢ 2.14+0.38" 2.60+0.45°

F-value 119.55° 4717 177.86° 87.24" 98.98° 37.54" 23.14" 73.64° 63.14" 42.89"

1) a, b, ¢, d means in a column followed by different superscripts are significantly different(p<.05) by Duncan's multiple range test.
2) * p<.0001
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Table 50. Sensory characteristic of Take-out Roasted Tteokgalbi by the packaging method at 25

(Mean=£S.D)
Holding periods Packaging

(hour) Method Flavor Appearance Taste Texture Acceptance

0 VaEEum 6.2040.40 6.2010.40 6.40+0.49 6.80£0.40 6.401+0.49

PP 5.83+0.69 5.674+0.94 5.83+0.37 6.00£0.82 5.83+0.69

’ Vacuum 5.83+£1.07 5.33%£1.37 5.83+0.37 5.834+0.90 5.67£0.75
T-value 0 0.53 0 0.36 0.43

PP 5.57+0.53 5.29+0.49 5.29+0.49 5.43+0.79 5.43+0.53

° Vacuum 5.43+0.53 5.29+0.49 5.57+0.79 5.43+0.53 5.43+0.53

T-value 0.5 0 -0.82 0 0

PP 3.80£0.68 4.20£0.68 4.00£0.58 4.00£0.82 3.80£0.68

2 Vacuum 4.80+0.37 5.00£0.82 4.80+0.68 5.00£0.58 5.20£0.68
T-value -3.42 -1.99 -2.37 -2.65 -3.83

PP 1.00£.00 2.20+0.37 1.00+0.00 1.00+0.00 1.20£0.37

- Vacuum 2.60%0.45 2.40+0.45 2.00£0.00 2.14£0.38 2.60+0.45
T-value -9.47" -0.92 -24.75" -8.00° -6.42"

1) = p<.001, =* p<.0001
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Table 51. Sensory characteristic of Take-out Roasted Tteokgalbi by the packaging method and holding

periods at 10C and 2C (Mean+S.D)
Holding Holgiing PP Vacuum
Temp(T) p(eg;(;c)is Flavor = Appearance Taste Texture Acceptance|| Flavor  Appearance Taste Texture Acceptance
0  6.20+0.40" 6.20£0.40° 6.40+0.49" 6.80£0.40° 6.40+0.49"| 6.20£0.40" 6.20+0.40° 6.40+0.49" 6.80+0.40° 6.40+0.49"
3 5.83+0.41° 5.50+0.55" 5.67+0.52° 6.00+£0.00° 5.83+0.75"|5.17+£0.75" 5.50+1.05" 5.67+1.03"" 5.80+0.41" 5.50+0.84"
0 5  3.00+0.89" 4.50+1.05" 3.17£0.98" 4.17+1.33" 3.17+0.98"[[4.33+0.82" 4.50+0.55" 4.67+0.82" 4.67+1.03° 4.17+0.98"
10 1.40£0.49° 4.20£1.17° 1.40£0.49° 2.20+1.47° 1.60£0.80°| 3.60+0.80° 4.60+0.49" 3.60+1.02° 3.80+0.98° 3.60+1.02"
F-value  93.16" 6.96x 74.2" 24.67" 50.8" 14.75™ 8.62x 11.81° 17.62" 13.13"
0 6.20£0.40" 6.20£0.40° 6.40+0.49* 6.80£0.40° 6.40+0.49%| 6.20£0.40° 6.20+0.40° 6.40+0.49* 6.80+0.40° 6.40£0.49°
3 6.00+0.63*" 5.83+£0.41" 5.83%0.75" 5.67+£0.52" 6.00+0.63"||6.00+0.00" 5.67+0.52"" 6.17+0.41* 6.17+£0.75" 6.00+0.00
5 5  5.17£0.98" 4.83+0.75" 5.00+0.89" 4.83+£1.17" 4.50+0.84"||5.33+£0.82" 5.00+0.89* 5.33+0.52" 5.50+0.84* 5.17+0.98"
10 3.60+£1.02° 4.80+0.75" 4.40+0.49" 4.20£0.75° 4.40+0.49"( 4.40+0.80° 4.80+0.40° 4.80+0.40" 4.80+0.40° 4.80+0.40"
15 3.40£0.49° 3.60+0.49° 2.80+0.40° 2.60+0.49" 3.00£0.00° || 4.00£0.63° 3.80£0.75% 3.20+0.75° 3.40£0.80° 3.40+0.80°
F-value 18.46" 18.37™ 29.12" 28.78” 35.47" 15.017 12.79™ 35.26™ 23.23" 20.45™

1) a, b, ¢, d means in a column followed by different superscripts are significantly different(p<.05) by Duncan's multiple range test.
2) * p<.01, #=* p<.0001
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Table 52. Sensory characteristic of Take-out Roasted Tteokgalbi by the packaging methods at 10C and 2T

(Mean%S.D)
Holding Holding Packaging
. . Flavor Appearance Taste Texture Acceptance
periods(day) Temp(C) Method
10 PP 6.20%£0.40 6.20%£0.40 6.40%£0.49 6.80£0.40 6.40£0.49
0 Vacuum
2 PP 6.20£0.40 6.20£0.40 6.40+£0.49 6.80£0.40 6.40£0.49
Vacuum
10 PP 5.83+£0.41 5.50£0.55 5.67£0.52 6.00£0.00 5.83£0.75
Vacuum 5.17£0.75 5.50£1.05 5.67£1.03 5.80£0.41 5.50£0.84
T-value 1.91 0.00 0.00 1.00 0.73
3 9 PP 6.00£0.63 5.83%£0.41 5.83%£0.75 5.67%£0.52 6.00£0.63
Vacuum 6.00£0.00 5.67%£0.52 6.17£0.41 6.17£0.75 6.00£0.00
T-value 0 0.62 -0.95 -1.34 0
10 PP 3.00£0.89 4.50+1.05 3.17£0.98 4.17+1.33 3.17£0.98
Vacuum 4.33%£0.82 4.50%£0.55 4.67+0.82 4.67%£1.03 4.17£0.98
T-value -2.7" 0 -2.87° -0.73 -1.76
5 9 PP 5.17£0.98 4.83%£0.75 5.00£0.89 4.83%+1.17 4.50%£0.84
Vacuum 5.33%£0.82 5.00£0.89 5.33%£0.52 5.50%0.84 5.17£0.98
T-value -0.32 -0.35 -0.79 -1.14 -1.26
10 PP 1.40+0.49 4.20£1.17 1.40£0.49 2.20£1.47 1.60£0.80
Vacuum 3.60%£0.80 4.60£0.49 3.60£1.02 3.80£0.98 3.60£1.02
T-value -5.74™" -0.77 -4.76™ -2.22 -3.78™
10 9 PP 3.60£1.02 4.80%£0.75 4.40£0.49 4.20£0.75 4.40£0.49
Vacuum 4.40£0.80 4.80%0.40 4.80%0.40 4.80%0.40 4.80%+0.40
T-value -1.51 0 -1.55 -1.73 -1.55
9 PP 3.40£0.49 3.60%0.49 2.80£0.40 2.60£0.49 3.00£0.00
15 Vacuum 4.00£0.63 3.80%0.75 3.20%+0.75 3.40%0.80 3.40%+0.80
T-value -1.84 -0.55 -1.15 -2.09 -1.22
* p<.05, *(¢ p<.0l, **xp<001
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Table 53. Sensory characteristic of Take-out Roasted Tteokgalbi by the 10TC and 2T (Mean%S.D)
i PP \Y
HOI.dmg Holding acuum
periods Temp(C)
(day) Flavor Appearance Taste Texture Acceptance Flavor Appearance Taste Texture Acceptance
10
0 5 6.20£0.40 6.20£0.40 6.40£0.49 6.80+0.40 6.40+0.49(6.20£0.40 6.20+£0.40 6.40%£0.49 6.80+0.40 6.40£0.49
10 5.83%£0.41 5.50%x0.55 5.67£0.52 6.00+0.00 5.83x0.75(5.17£0.75 5.50+£1.05 5.67%£1.03 5.80+0.41 5.50£0.84
3 2 6.00£0.63 5.83+0.41 5.83£0.75 5.67x0.52 6.00x0.63(6.00£0.00 5.67+£0.52 6.17£0.41 6.17£0.75 6.00£0.00
T-value -0.54 -1.2 -0.45 1.58 -0.42 -2.71° -0.35 -1.1 -0.95 -1.46
10 3.00£0.89 4.50%£1.05 3.17£0.98 4.17%+1.33 3.17£0.98( 4.33+0.82 4.50+0.55 4.67%£0.82 4.67x£1.03 4.17£0.98
5 2 5.17£0.98 4.83+0.75 5.00£0.89 4.83%+1.17 4.50+0.84 [ 5.33+0.82 5.00+£0.89 5.33%£0.52 5.50+0.84 5.17£0.98
T-value -3.99 -0.63 -3.38 -0.92 -2.53 -2.12 -1.17 -1.69 -1.54 -1.76
10 1.40+£0.49 4.20+£1.17 1.40%£0.49 2.20£1.47 1.60x0.80] 3.60+£0.80 4.60£0.49 3.60+1.02 3.80%0.98 3.60%x1.02
10 2 3.60£1.02 4.80x0.75 4.40+0.49 4.20+0.75 4.40+0.49( 4.40+0.80 4.80+0.40 4.80%£0.40 4.80x0.40 4.80£0.40
T-value -4.76" -1.06 -10.61" -2.97" -7.31"" -1.73 -0.77 -2.68" -2.31" -2.68"
15 2 3.40£0.49 3.60%£0.49 2.80£0.40 2.60%+0.49 3.00x0.00 4.00£0.63 3.80+0.75 3.20%£0.75 3.40+0.80 3.40£0.80
1) * p<.05, ** p<.001, ##+ p<.0001
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Table 54. Sensory characteristic of Take-out Woogeojitang by the packaging methods and holding

periods at 25T (Mean%S.D)
Holding PE Vacuum
time
(hour) Flavor  Appearance Taste Texture Acceptance Flavor  Appearance Taste Texture Acceptance
0 6.40+0.49" 6.40+0.49° 6.20+0.98" 6.20+0.75" 6.20+0.75* (| 6.40+£0.49° 6.40+0.49" 6.20£0.98" 6.20+0.75" 6.20+0.75°
2 5.1440.38" 5.14£0.69" 5.14+0.38" 5.294+0.49" 5.57+0.53""|5.29+0.49" 5.43+0.79" 5.57+£0.53" 5.57+0.53"" 5.714+0.49™
6 4.7140.76° 4.86£0.90° 5.00£0.82" 5.29+0.76" 5.14+0.69"|[5.2940.49" 5.00+0.82" 5.14+0.69" 5.00£0.58" 5.2940.49"

12 3.20£0.68° 3.40£0.73° 2.40+0.73° 2.0£0.58° 2.0£0.58° || 3.404£0.73° 3.80£0.89° 2.60+0.93° 2.40+0.73° 2.20+0.68°

24 1.3340.47¢ 2.17£0.37¢ 1.00£0.00¢ 1.00+0.00¢ 1.5040.50°( 1.50£0.50¢ 2.33+£0.47¢ 1.50+0.50¢ 1.50£0.50¢ 1.83+0.37¢

F-value 82.99" 43.57 76.33 114.9° 90.94° 89.78" 34.42 54.29° 79.72 96.43°

1) a, b, ¢, d means in a column followed by different superscripts are significantly different(p<.05) by Duncan's multiple range test.
2) * p<.0001
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Table 55. Sensory characteristic of Take-out Woogeojitnag by the packaging methods at 25C (Mean£S.D)

tiizl(ck?cr)fr) P;/[C:;ilzg Flavor Appearance Taste Texture Acceptance
PE
0 6.40+0.49 6.40+0.49 6.20+0.98 6.20£0.75 6.20£0.75
Vaccume
PE 5.14%+0.38 5.14+0.69 5.14+0.38 5.29+0.49 5.57+0.53
’ Vaccume 5.29+0.49 5.43+0.79 5.57+0.53 5.57£0.53 5.71£0.49
T-value -0.61 -0.72 -1.73 -1.04 -0.52
PE 4.71£0.76 4.86£0.90 5.00+0.82 5.29+0.76 5.14£0.69
0 Vaccume 5.29+0.49 5.00£0.82 5.14£0.69 5.00£0.58 5.29+0.49
T-value -1.68 -0.31 -0.35 0.79 -0.45
PE 3.20+0.68 3.40+0.73 2.40£0.73 2.0£0.58 2.0£0.58
2 Vaccume 3.40+0.73 3.80£0.89 2.60£0.93 2.40£0.73 2.20£0.68
T-value -0.53 -0.92 -0.45 -1.14 -0.59
PE 1.33x£0.47 2.17£0.37 1.00£0.00 1.00£0.00 1.50£0.50
2 Vaccume 1.50£0.50 2.33+0.47 1.50£0.50 1.50x0.50 1.83+£0.37
T-value -0.64 -0.73 -2.65" -2.65" -1.41
* p<.05
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Table 56. Sensory characteristic of Take—-out Woogeojitang by the packaging methods and holding periods

at 10C and 2T (Mean%S.D)
. i PE Vacuum
Holding HOlng
Temp(T) periods
(day) Flavor Appearance Taste Texture Acceptance Flavor Appearance Taste Texture Acceptance
0 6.40+0.49% 6.40+0.49" 6.20£0.98" 6.20+0.75* 6.20£0.75" || 6.40+0.49" 6.40+0.49* 6.20£0.98" 6.20+£0.75" 6.20£0.75"
3 5.17+0.41" 5.50+0.55* 5.50+.84* 5.83%£0.41*° 5.50+.55* | 5.50+£0.55° 5.83+0.41° 6.00£0.89° 5.50+0.55° 5.67+0.52°
10
5 2.60+0.80° 3.80+1.17" 2.80+1.17° 3.20+1.17° 3.40+1.02" || 3.5+0.55° 4.50+1.05" 3.83+0.41" 4.50+0.55" 4.00+0.00"
10 1.40£0.49" 2.60%£1.02° 1.40%£0.49° 1.60+0.80° 1.20+0.40° || 2.80£1.17° 3.40£0.49° 2.40£0.49° 2.80+0.75° 2.40%0.49°
F-value 98.2" 23.64" 37.52° 42.33" 59.29" 30.87" 25.017 36.73" 30.37" 66.7"
0 6.40£0.49" 6.40+£0.49" 6.20+£0.98" 6.20+0.75" 6.20+0.75% || 6.4+0.49* 6.40%£0.49* 6.20+£0.98" 6.20+£0.75" 6.20+0.75"
3 5.83+0.41* 6.17+0.41* 5.83+0.75* 5.67£0.52* 5.67+0.52% || 6.17+0.75* 6.17+£0.41* 6.17£0.41* 6.00£0.63* 6.17+£0.41°
2 5 4.33£1.03" 4.67+0.82° 4.17+0.75" 4.33+0.52° 4.50+0.55" || 4.83+0.98" 5.00+1.10" 4.83+0.75" 4.67+1.03" 4.83+0.75"
10 4.00£0.89™ 4.20+0.75" 3.60+0.80" 4.2+0.40° 4.00£0.63" || 4.80£0.75" 4.60£1.02" 4.80£0.40" 4.60£0.49" 4.80%0.40"
15 3.40£0.49° 3.20£0.98° 2.80+£0.40° 2.80+0.75° 2.60+0.49° || 3.80£0.40° 3.40+0.80° 3.00+0.63° 2.80+0.75° 3.00+0.63°
F-value 19.23" 21.07" 21.97" 29.62" 34.25 13.92" 13.64" 22.86" 19.75" 27.8"
1) a, b, ¢, d means in a column followed by different superscripts are significantly different(p<.05) by Duncan's multiple range test.
2) * p<.0001
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Table 57. Sensory characteristic of Take—-out Woogeojitang by the packaging methods at the 10C and 2T

(Mean%S.D)
Holding Holding Packaging
. . Flavor Appearance Taste Texture Acceptance
periods(day) Temp(T) Method
10 PE 6.40%£0.49 6.40£0.49 6.20+0.98 6.20%£0.75 6.20%£0.75
0 Vacuum
2 PE 6.40£0.49 6.40£0.49 6.20+0.98 6.20£0.75 6.20£0.75
Vacuum
10 PE 5.17£0.41 5.50£0.55 5.50%.84 5.83£0.41 5.50£.55
Vacuum 5.50£0.55 5.83£0.41 6.00£0.89 5.50£0.55 5.67£0.52
3 T-value -1.20 -1.20 -1.00 1.20 -0.54
9 PE 5.83%£0.41 6.17£0.41 5.83+0.75 5.67%£0.52 5.67%£0.52
Vacuum 6.17£0.75 6.17£0.41 6.17+£0.41 6.00£0.63 6.17£0.41
T-value -0.95 0.00 -0.95 -1.00 -1.86
10 PE 2.60£0.80 3.80%£1.17 2.80+1.17 3.20%£1.17 3.40£1.02
Vacuum 3.5£0.55 4.50%£1.05 3.83+£0.41 4.50%0.55 4.00£0.00
5 T-value -2.27 -1.09 -2.05 -2.47" -1.44
9 PE 4.33+1.03 4.67£0.82 4.17£0.75 4.33+0.52 4.50£0.55
Vacuum 4.83£0.98 5.00+1.10 4.83+0.75 4.67£1.03 4.83£0.75
T-value -0.86 -0.60 -1.53 -0.71 -0.88
10 PE 1.40£0.49 2.60£1.02 1.40+£0.49 1.60£0.80 1.20£0.40
Vacuum 2.80£1.17 3.40£0.49 2.40%£0.49 2.80£0.75 2.40£0.49
10 T-value -2.71" -1.73 -3.54™ -2.68" -4.65™"
9 PE 4.00%+0.89 4.20+0.75 3.60+0.80 4.2+0.40 4.00+0.63
Vacuum 4.80£0.75 4.60%+1.02 4.80+0.40 4.60%+0.49 4.80%+0.40
T-value -1.68 -0.77 -3.29" -1.55 -2.62"
9 PE 3.40%0.49 3.20£0.98 2.80£0.40 2.80x0.75 2.60+0.49
15 Vacuum 3.80%£0.40 3.40£0.80 3.00£0.63 2.80x0.75 3.00£0.63
T-value -1.55 -0.39 -0.65 0.00 -1.22

* p<.05, #x p<.01, #=#x p<.001
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Table 58. Sensory characteristic of Take-out Woogeojitang at the 10C and 2T

(MeanzS.D)

Holdi PE
0 , 12g Holding Vacuum
eriods
p(d ) Temp(TC) Flavor Appearance Taste Texture  Acceptance Flavor Appearance Taste Texture  Acceptance
ay
10
0 6.40+0.49 6.40£0.49 6.20+£0.98 6.20£0.75 6.20+0.75 || 6.40£0.49 6.40+£0.49 6.20£0.98 6.20+0.75 6.20+0.75
2
10 5.17£0.41 5.50+£0.55 5.50+.84 5.83+£0.41 5.50+.55 |[ 5.50£0.55 5.83+0.41 6.00+£0.89 5.50+0.55 5.67£0.52
3 2 5.83£0.41 6.17£0.41 5.83+0.75 5.67+£0.52 5.67£0.52 || 6.17£0.75 6.17£0.41 6.17+£0.41 6.00£0.63 6.17£0.41
T-value 2.83" 2.39" 0.73 -0.62 0.54 -1.75 -1.41 -0.42 -1.46 -1.86
10 2.60£0.80 3.80+1.17 2.80%+1.17 3.20+1.17 3.40£1.02 || 3.5£0.55 4.50+1.05 3.83+£0.41 4.50+0.55 4.00%£0.00
5 2 4.33+£1.03 4.67£0.82 4.17+0.75 4.33£0.52 4.50+0.55 || 4.83+£0.98 5.00£1.10 4.83+£0.75 4.67+£1.03 4.83%+0.75
T-value -3.25" -1.49 -2.41" -2.18 -2.33" -2.9 -0.81 -2.86 -0.35 -2.71"
10 1.40+£0.49 2.60+£1.02 1.40+£0.49 1.60+0.80 1.20+0.40 || 2.80+£1.17 3.40+£0.49 2.40+0.49 2.80+£0.75 2.40+0.49
10 2 4.00£0.89 4.20£0.75 3.60+0.80 4.2+0.40 4.00£0.63 || 4.80+0.75 4.60+£1.02 4.80£0.40 4.60+0.49 4.80%0.40
T-value -6.24™" -3.1" -5.74™" -7.127" -9.17"" -3.54™ -2.6" -9.37" -4.93™ -9.3"
15 2 3.40+0.49 3.20£0.98 2.80+0.40 2.80%£0.75 2.60£0.49 || 3.80+0.40 3.40+£0.80 3.00£0.63 2.80+0.75 3.00%+0.63
* p<.05, #* p<.01, ##% p<.001, #=#xx p<.0001
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Table 59. Analysis of variance for physicochemical items in
Take-out Roasted Tteokgalbi and Woogeojitang
F-value
Food Items Variables Crude Crude
. AV pH Aw
protein fat
Holding .
2.44 7.75 21.06 24.27 5.97
temp.
Roasted Packagi
castec ackaslle 969" 11107 614" 219 5.64°
Tteokgalbi method
HOlding kskkok kkokk kokskok kkokk skokoksk
) 46.89 68.85 9.86 11.64 44 .61
periods
Holding -
2.09 0.90 - 17.75 0.75
temp.
. Packaging o .
Woogeojitang 0.08 9.93 - 3.65 5.56
method
. 204.37 34.85 - 21.24 26.11
periods

* p<.05  #k p<LO1 ##x p<LO01 =k p<.0001
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Table 60. Analysis of variance for Standard plate counts and

Coliform counts in Take-out Roasted Tteokgalbi and
Woogeojitang
Food Items Variables Standard plate Coliform
counts counts
Holding
45.84 15.32
temp.
. Packaging
Roasted Tteokgalbi 3.98 38.72
method
Holding .
. 33.16 10.16
periods
Holding . .
41.36 47.13
temp.
. Packagin . .
Woogeojitang sine 6.28 24.24
method
Holding ” o
) 56.84 12.79
periods

# p<.05  #* p<.001 ##x p<.0001
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Table 61. Analysis of variance for sensory characteristic in
Take-out Roasted Tteokgalbi and Woogeojitang

Food ) F-value
Variables
Items Flavor Appearance Taste Texture Acceptance
Holding .
10.73 0.35 5.29 0.06 5.70
temp.
Roasted Packaging .
) 8.31 0.27 10.38 8.52 6.79
Tteokgalbi method
HOlding kkk kkk Kk kkk kkk
) 45.53 38.92 48.05 58.13 47.56
periods
Holding " . »
20.32 1.8 6.39 2.33 7.80
temp.
.. Packaging . .
Woogeojitang 9.19 3.69 8.86 4.26 6.89
method
] 55.45 53.58 55.70 54.03 61.44
periods
* p<.05 *x p<.01 *x*x p<.0001
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Implementing of HACCP model to product Korean
Take-out food and Quality Assessment to set Packaging

method and appropriate Holding method

Lee Kyung Yeoun
Department of Food and Nutrition
The Graduate School

Sungshin Women's University

This research implements the HACCP model to some food items
sold in the Korean franchise H restaurant to develop a standard
recipe, and provides an optimal packaging method and appropriate
holding period at each holding temperature to ensure quality safety.
The purpose of this study was to obtain base data to ensure
sanitary quality safety of the Take-out food expected to increase in
consumer purchase.

Roasted Tteokgalbi and Woogeojitang were selected as the relevant
food items since both consumer purchase frequency and potential

risk are high according to the status survey and preliminary tests on
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Take-out food for the customers who visited H Restaurant, Korean
Food Franchise, located in Kyung Gi Do.

Secondly, The harmful elements were analyzed and CCP were
identified by measuring the required time, temperature, pH and Aw in
the product flow before implementing the HACCP for the selected
food in the H restaurant and by executing microbiological quality
inspection. The quality before and after the implementing the HACCP
model for the evaluation purposes were compared, after developing
the standard recipe by implementing the HACCP model

Thirdly, in other to set the packaging method, the holding
temperature and the period, the lunch box packaging(PP) which is
commonly used for Roasted Tteokgalbi, the Zipper bag packaging
(PE) used for Woogeojitang, and the control which was vacuum
packaged to remove oxygen within the product, were left for 24
hours at room temperature (25C), for 10 days in refrigerator of
10C and for 15 days at 2C. The physicochemical(Crude fat, Crude
protein, pH, Aw, AV), microbiological and sensory changes in quality
depending on the packaging method and the holding temperature

werw compared and analyzed.

The summary of the above test result is as follows.
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1. The main reason for purchasing Take-out from H restaurant
based on the status survey for the Take-out food based on the base
research to set the test and holding method as ‘Shorten cooking
time’ with the highest score of 3.97. When comparing the
significance according to the general characteristics, the customer
with a previous purchase experience had a low score for the ‘Level
of concern during Take—out’ but had high scores for likeness and
satisfaction. Appropriate holding time was also estimated to be
longer for the group with a previous purchase experience than that
of the group without it.

2. Based on the result of harmfulness analysis before implementing the
HACCP model, the standard plate counts of onion and welsh onion
among the other ingredients of Roasted Tteokgalbi and Woogeojitang
were below 6, but the Coliform counts exceeds the reference of 3.
It seems like the number of microbiological organs increased during
washing and cutting, and the cross contamination occurred among the
worker’s hand, knife, cutting board etc. Especially in the mixing vessel
where the meat and the vegetables of Tteokgalbi are mixed, the
level of standard plate counts and coliform counts were at 6.51 and
5.79, respectively, requiring an immediate action. For Woogeojitang,

the finished product after a final heating and setup for 1 person
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served in earthenware bowl with vegetables was 4.05 for the
standard plate counts and 3.50 for the coliform counts, which were
high. This is estimated to be from the cross contamination by the
worker’s hand with the meat and red pepper while putting
vegetables on top of the Woogeojitang

In the production stage of Roasted Tteokgalbi and Woogeojitang, the
food poisoning bacteria, Staphylococcus aureus, Salmonella spp.,
Escherichia coli O157:H7 were not detected.

3. To obtain the effect of sanitization improvement after
implementing the HACCP model, the risk element by ingredient and
product flow for Roasted Tteokgalbi and Woogeojitang has been
analyzed to identify 4 CCPs and provided HACCP plan using the CCP
decision tree based on the required time , the temperature condition,
pH, Aw and the microbiological test results by the production stage.
During receiving the ingredient , the temperature was maintained at
5T through receiving, and the ingredients were held in a refrigerator
or a freezer after receiving. In all processing and cooking stages,
everything was well cleaned and sanitized, and cross contamination
was prevented by strict sanitary habits, sanitary processing of
cooking utensils and equipment, and work section separation for each

ingredient. Since some bacteria can grow iIn the process of

Collection @ sungshin



freezing/defrosting, an appropriate holding temperature and a
defrosting time are separately managed. Since both the Woogeojitang
and Tteokgalbi are meat products, the final cooking temperature
must be at least 75C or above, and when the temperature is not
appropriate, the food should be reheated.

After implementing the HACCP model, the standard plate counts of
the finished product heated to 80T or above based on the
microbiological quality evaluation according to the production stage
of Roasted Tteokgalbi was 2.19, which was reduced significantly
(p<0.001) from 3.82 before implementing the HACCP model. The
coliform counts was not detected though 1t was 1.39 before
implementing the HACCP.

After implementing the HACCP model, the standard plate counts and
the coliform counts of the finished product heated to 98.2C based
on the microbiological quality evaluation according to the production
stage of Woogeojitang were not detected, meaning that the effect of
implementing HACCP was very high.

After implementing the HACCP, food poisoning bacteria including
Staphylococcus aureus, Salmonella spp., Escherichia coli O157:H7
were not detected in the production stage of Roasted Tteokgalbi and

Woogeojitang.
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After implementing the HACCP model, the effect of sanitization
improvement for cooking utensil and equipment, and the worker's
hand was highly significant. Especially for the mixing vessel, the
standard plate counts before implementing HACCP were 6.51 and
coliform counts were 5.79, which were at levels requiring immediate
action. However, after implementing HACCP the mixing vessel was
cleaned thoroughly, sanitized, and dried, the standard plate counts
were 1.15 and the coliform counts were not detected at all. After
implementing the HACCP, the standard plate counts and coliform
counts were significantly decreased in every items including the
cook’s hand.

4. The inspection results for the food packaging method and the
holding period setting for the Take-out of Roasted Tteokgalbi and
Woogeojitang produced with HACCP model applied are as follows.
For the crude protein and the crude fat, both showed the trend of
significant reduction at room temperature, 10C and 2T after the
cooking compared to the reference point of immediately after the
cooking. When the amounts of crude protein and crude fat were
compared across the PP, PE packaging and the vacuum packaging,
the vacuum packaging showed a significantly better trend of

maintaining high level of crude protein and crude fat overall. In
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addition when they were compared across the different holding
temperatures of 10C and 2C for the same packaging, the holding
temperatures at 2C showed higher level of crude protein and crude
fat, and as the holding temperature increased, the decrease in
amount of crude protein and crude fat was high.

The acid value of Roasted Tteokgalbi immediately after cooking was
1.12, but it increased to 1.28, 3.7, 5.23 after holding 6, 12, 24
hours, respectively, in PP packaging at room temperature(p<0.0001).
Compared to the significant acidification for the Roasted Tteokgalbi
packaged in PP, the rate of acidification in vacuum packaged product
was relatively slow, showing significant difference between the PP
packaging and the vacuum packaging at all time intervals. The
Roasted Tteokgalbi packaged in PP and held at 10T results in 3.22
in 3 days, 6.13 in 5 days and 10.11 in 10 days, showing significant
increase. The wvacuum packaging restricted the increase of acid
value. when the acid values were compared between 10TC and 27T,
The sample in 2T lower level of acid values.

Based on the results of pH measurement for Roasted Tteokgalbi
and Woogeojitang, pH decreased significantly with the increase in
holding periods in all packaging methods, and especially at room

temperature, which is the highest holding temperature, it decreased
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significantly up to holding period of 24 hours (p<0.0001). The pH
value for the food packaged in PP and PE decreased faster than that
packaged in vacuum packaging, and for the Roasted Tteokgalbi and
Woogeojitang held refrigerated in 2C, the pH values were not
significantly different between the two packaging methods. However,
when held at 10T, the pH of Roasted Tteokgalbi packaged in PP
decreased significantly compared to that packaged in vacuum
packaging at holding periods of 5 days and 10 days (p<0.05). For
Aw, the water activity for Roasted Tteokgalbi immediately after
cooking was at 0.95, which significantly decreased as the holding
periods increased irrelevant from the packaging methods and the
holding temperatures (p<0.01). The Aw values of Roasted Tteokgalbi
between the two packaging methods were not significantly different.
The water activity for Woogeojitang, immediately after cooking was
at 0.95, which didn't show significant difference according to the
holding period for the vacuum package at room temperature and
10C, but when the food was packaged in PP packaging, it
significantly decreased in 24 hours at room temperature and in 10
days at 10T.

Microbiological quality was evaluated through quantitative analysis

of standard plate counts and coliform counts according to the
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packaging method, the holding time and period. The standard plate
counts immediately after cooking was 2.19 for Roasted Tteokgalbi.
When this was packaged in PP packaging and held at room
temperature, the value exceeded the reference value to 5.12 in 6
hours and for the vacuum packaging, it was within the range at 4.39
up to 12 hours. The standard plate counts for vacuum packaged
Roasted Tteokgalbi was relatively lower compared to that in PP
packaging to show significant differences between the two packaging
methods. Roasted Tteokgalbi in PP packaging showed dramatic
increase to 6.03 when refrigerated at 10C for 5 days and that in
vacuum packaging at 7.95 in 10 days to exceed the reference of 5
for cooked foods. However, the values were within the reference
range for both PP and vacuum packaging when refrigerated at 27T.
When the standard plate counts for Roasted Tteokgalbi in same
packaging were compared between 10C and 2T, the standard plate
counts held at 2C showed lower value for each holding period and
the difference increased as the number of holding days increased.

Coliform counts of Roasted Tteokgalbi immediately after cooking
was not detected initially but it increased to 2.36 in 12 hours for the
PP packaging to exceed the reference point of 2 for foods. For the

vacuum package, coliform counts were not detected up to the holding
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period of 12 hours and even after 24 hours, the value was 1.80
which 1s less than the reference point of 2 for foods, showing
significant difference between the packaging methods.

When refrigerated at 10C in PP packaging, coliform counts exceed
the reference of 2 to 2.69 in 5 days. However, for the vacuum
packaging, coliform counts were not detected up to 5 days of holding
and then detected to 1 in 10 days. The standard plate counts and
coliform counts of Roasted Tteokgalbi vacuum packaged and
refrigerated at 10C were 7.95 and 1.39 respectively. Even though
the standard plate counts exceed the reference value of 5, the team
observed that the vacuum packaging was more effective in limiting
the growth of coliform within the reference value. When the food is
held at 2C in vacuum packaging, it is microbiologically safe up to 15
days. When the coliform growth in same packaging method at
different temperatures was compared, the vacuum packaging did not
show significant difference between 10C and 2T, However at
slightly higher temperature of 10T, the vacuum packaging was
significantly limiting the growth of coliform at p<0.0001.

For the case of Woogeojitang, the standard plate counts significantly
increased as the holding period increased. Depending on the

packaging method, it was noted that growth of microorganism in
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Wooogeojitang was slightly more effectively limited in the vacuum
packaging method. When held at 10T, the food in the PP packaging
exceeded the reference of 5 to 5.54 in 5 days, but that in the
vacuum packaging was relatively lower at 4.06 in 5 days to show
significant differences (P<0.0001).

When held at 27T, the standard plate counts were below the
reference value of 5 up to 15 days irrelevant from the packaging
method, and the standard plate counts for the vacuum packaging
were at 1.39 in 3 days, 1.77 in 5 days and 2.54 in 10 days, showing
very safe values microbiologically.

Immediately after cooking Woogeojitang, the coliform counts were
not detected, but when packaged in PE packaging and held at room
temperature, it was not detected up to 2 hours but after 6 hours it
increased to 2.15 to exceed the reference value of 2 for cooked
food. On the other hand, Woogeojitang packaged in vacuum
packaging was satisfactory at 1, even after held in room temperature
for 12 hours. Woogeojitang held at 10T in PE packaging exceed the
reference point in 5 days and that in vacuum packaging was at 1.64
in 10 days to satisfy the level. For both PE and vacuum packaging
held at 2T, coliform counts were not detected up to 3 days, and for

PE packaging, the coliform counts were 1.50 and for vacuum
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packaging 1.0 in 15 days, showing relatively low value. Therefore
the lower the temperature is, the more effective to limit the growth
of coliform, and comparing the packaging methods, vacuum packaging
was significantly effective in limiting the growth of coliform.
Pathogenic bacteria, Salmonella spp., Escherichia coli 0O157:H7,
Listeria monocytogenes were not detected in any of the test samples
based on the qualitative test results.

Based on the quantitative analysis result of Staphylococcus aureus,
when Woogeojitang was held in PE packaging at room temperature,
the measure was at 70 in 6hours, 90 in 12 hours and 105 in 24
hours to exceed the reference value of 100 for ready to eat food.
For the Woogeojitang in PE packaging held at 10C, 20 Staphylococcus
aureus were detected in 3 days and it exceeded the reference value in
10 days. For the Woogeojitang in PE package held at 27T,
Staphylococcus aureus was detected in 5 days but it was kept at
satisfactory level of 50 even after 15 days.

5. For the sensory quality change by the holding temperature and
the period, all sensory characteristics displayed significant
differences as the holding period increased. For Roasted Tteokgalbi
packaged in PP packaging and held at room temperature displayed

significant decrease in 2 hours but that packaged in vacuum
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packaging displayed relatively high value over the average value of 4
for sensory quality up to 12 hours. Roasted Tteokgalbi in PP
packaging held at 10C did not show significant difference in 3 days
compared to immediately after cooking it, but in 5 days degraded to
less than average of 3 points in flavor, taste and acceptance. For
Roasted Tteokgalbi in vacuum packaging held at 10T, all items were
evaluated to be above 4 up to 5 days but were evaluated to be
slightly lower than the average value of 4 in 10 days. When held at
2T in PP packaging, Roasted Tteokgalbi was evaluated at about 4
points, which is slightly above the average, up to 10 days but in 15
days, the taste was 2.80, the texture was 2.60 and the acceptance
was 3.00, to show significant difference (p<0.0001). Roasted
Tteokgalbi in vacuum packaging held at 2C displayed relatively high
sensory quality value up to 10 days. After 10 days, the taste, the
texture and the acceptance values were rated high at p<0.05 level
for each item compared to those held at 10TC.

For Woogeojitang held at room temperature of 25T, all values were
evaluated to be significantly low in 2 hours and especially lower than
4 in 12 hours. For Woogeojitang in vacuum packaging, the sensory
values were shown relatively high in 6 hours; flavor 5.29,

appearance 5.00, taste 5.14, texture 5.00 and acceptance 5.29.
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However, these values were decreased significantly in 12 hours.
When the difference is compared across the different packaging
methods, there was no significant difference up to 6 hours but in 12
hours and 24 hours comparison, Woogeojitang in vacuum packaging
was evaluated to be slightly higher.

Especially, Woogeojitang in PE packaging held at 10T displayed less
than average values in 5 days, whereas that held at 2T displayed all
values at above 4 points in 5 days. In 10 days, all items were still
at above 4 points except for the taste of 3.6, and the sensory
quality test was satisfactory up for 10 days. Woogeojitang in vacuum
packaging held at 2T displayed 4.8 for flavor, 4.6 for appearance,
4.8 for taste, 4.6 for texture and 4.8 for acceptance, evaluated to be
relatively high in quality. As a result, Woogeojitang In vacuum
packaging held at 2C was satisfactory in sensory quality for up to

10 days.

Based on the overall results of the research, to set the optimal
holding period according to the packaging method and the holding
temperature based on the standard recipe with HACCP model applied
for Roasted Tteokgalbi and Woogeojitang sold in the Korean

restaurant as a Take-out menu, first, there was no significant
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difference between the packaging methods at room temperature and
the physicochemical change do show significant difference as the
holding period increases, holding the food at room temperature within
2 hours, for which the physicochemical change was minimal, is
appropriate immediately after cooking the food. When the food is
held for more than 1 day in the refrigerator, it is appropriate to hold
the food at below 4C recommended by FDA to keep it within 5
days.

Second, to set the holding period according to the microbiological
quality change, the packaging method, the holding temperature and
the holding period, all displayed significant effects in standard plate
counts and coliform counts in both Roasted Tteokgalbi and
Woogeojitang. Vacuum  packaging was  significantly  effective
especially in limiting the growth of coliforms compared to the PP
and PE packaging, and when the food is held at 10T, it is
recommended to hold the food within 3 days for the PP and PE
packaging and within 5 days for the vacuum packaging. When the
food is held at 2T, food in the PP and PE packaging satisfied the
reference point up to 10 days and in the case of Roasted Tteokgalbi
in vacuum packaging, the cooked food satisfied the microbiological

reference point even up to 15 days.
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Third, to set the holding period according to the sensory quality
change, all sensory characteristics of both Roasted Tteokgalbi and
Woogeojitang were identified to significantly affect the holding
period. When both menus were held in room temperature, the results
across the different packaging methods did not display significant
differences. Even though foods in both PP(PE) and vacuum packaging
did satisfy the sensory quality changes up to 6 hours without
significant difference by the packaging method up to 12 hours at
room  temperature, when they were compared fully in
physicochemical and microbiological qualities, it 1s concluded that it
1s best to hold at room temperature within 2 hours after cooking.

For Roasted Tteokgalbi in PP packaging and Woogeojitang in PE
packaging held at 10T, the sensory, physicochemical and
microbiological qualities were dramatically deteriorated when the
holding period was 3~5 days. Therefore, when the food is packaged
in PP or PE packaging, it is appropriate to hold for 3 days iIn
general refrigeration temperature of less than 10T, and for 5 days
in case of vacuum packaging. When the sample held at 2T was
compared to that at 10TC, significantly higher quality was maintained,

and the Roasted Tteokgalbi in PP packaging and Woogeojitang in PE
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packaging maintained the sensory quality the average value of 4
points for up to 10 days.

Overall, when the characteristics of physicochemical, microbiological
and sensory quality are compared, different packaging methods do
not show significant differences but, as the holding time and the
period increase, the vacuum packaging method displayed high quality.
At room temperature, it is recommended to eat the food within 2
hours after cooking irrelevant from the packaging method and when
refrigerated at 2C, it is appropriate to hold for less than 5 days for
the general PE and PP packaging and within 10 days for vacuum
packaging. To produce and to sell Take-out foods, for which the
consumers are expected to increase the purchase toward, it 1is
required to equip the restaurant with quick freezers along with
automatic packaging devices, and the research toward various
packaging methods to maintain the optimal quality through

refrigeration or freezing is required.
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