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SUMMARY
(G EQ%F)

Sous-vide, meaning "under vacuum" in French, is a cooking method that maintains the
freshness of ingredients by vacuum-packing them in plastic pouches at low temperature for
a long time. In the food industry, Sous-vide techniques extend the shelf-life of food
products. Sous-vide also makes the preparation of a-delicious and safe meal more
convenient. With the recent increase of elderly and unmarried populations and the growth
of female economic activity, the consumption of ready meal-type convenience food (RTE)
and Home-Made Replacement (HMR) has been remarkably increased worldwide. Sous-vide
processing not only meets the high demand for RTE, but also allows consumers to take
advantage of eating freshly- cooked food anywhere. Refrigerated RTE meals have been
continuously gaining in popularity for their high convenience and freshness.

Sous-vide/cook-chill (SV/CC) processing is an optimal way to make the Ready-To-Eat
(RTE) product of Korean traditional seasoned chicken ("Dac-jjim") because the SV/CC
processing generally enhances the safety of food products and convenience for food service.
Once processed by the SV/CC techniques, the Ready-To-Eat (RTE) food products must be

maintained and distributed under refrigerated stated.

Optimization study

After a close analysis of the traditional recipes for different kinds of steamed chicken
("Dac-jjim"), we chose a dish of braised chicken with vegetables for this study.

The pre-cooked with vegetables was vacuum-packed under 14.44 psi (760 mm Hg), and
then heated at 90C in a water-bath for 60min. The sous-vide processed chicken with
vegetables was quickly chilled below 3C within 30 min in an ice slurry. The chilled
chicken with vegetables was kept in a refrigerator untill use. The optimal time for
pre-cooking, chilling and reheating the processed braised chicken with vegetables was
determined by internal sensory evaluation.

This case study followed the UK Department of Health and Social Security (DHSS)



guidelines for chilling and reheating processes.

Storage study

The aim of this study was to evaluate the physico-chemical properties and microbiological
safety of optimized RTE-type Korean traditional seasoned chicken ("Dac-jjim") with SV/CC
technology during storage at two different temperatures (4 and 107C). Chickens were boiled
in water, and then marinated in soy sauce for 3 hs at 4°C. Vacuum-packed chicken with
vegetables was heated at 90C for 60 min in a water-bath, and then chilled below 3T
within 120min in an ice slurry. Physico-chemical (pH, water activity, TBARS and texture
profile) and microbiological (coliform, Escherichia coli, foodborne pathogenic bacteria)
qualities of samples were determined during storage at the two temperatures. Also, our
study examined the safety of SV/CC "Dac-jjim" using PCR to detect bacteria the cause
food poisoning. Results showed that pH, a,, and TBARS of the products were not
consistently affected by storage duration or temperature. After being stored for one day,
coliforms and FE.coli were not detected in and samples at 4 or 10 C and it could be
demonstrated that steamed chicken ("Dac-jjim") was properly produced. At all temperatures,
growth of coliforms and E.coli was not observed for 37 days.

However, PCR results showed that "Dac-jjim" can be stored for 15 days at 10C. No,
microorganisms were discovered in "Dac-jjim" at 4C. Sous-vide processing, and proper

storage (4°C or 10C) for "Dac-jjim" provided microbiological safety through 15days.
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3.2.2. 9 FeHE =Y EF

<Table 1> categorized recipies of Korean traditional Dak-jjim sourced by old cookbooks
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<Table 2> Traditional Dakjjims prepared with various recipes
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34. IAESH A FHE 9

3t =H](sous-vide)7}& Z7 AA

<Figure 1> Flow chart of development process for Dakjjim
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<Table 3> Control temperature and guidelines for sous-vide cooking

Process Internal temperature’’ Guidelines”
. . UK ACMSF*
Cooking 85°C for 52 min b
UK ECFF
Chilling < 3°C within 120 min UK DHSS*
Chilled < 5°C Food code, FDA’
Reheating 75°C < within 30 min UK DHSS*
Sensory e . ¢
. 63°C within 15 min UK DHSS

Evaluation

" Safety of food recommended center temperature and time.

Guidelines of sous-vide/cook-chill system.

Advisory Committee on the Microbiological Safety of Food(2004)
European Chilled Food Federation(2001)

Department of Health and Social Security(2003)

Food and Drug Administration(2005)
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<Figure 3> Dakjjim prepared with various vegetables and soysauce
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<Figure 4> Dakjeok and Dalkjjim prepared under different sous-vide cooking time

Dakjeok cooked for 30min Dakjeok cooked for 45min Dakjeok cooked for 60min

Dakjjim cooked for 45 min

Dakjjim cooked for 60 min
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<Figure 5> Sous-vide processed Dakjeok at 90C for 60 min after roasting at 200'C for 10 min in

the combination oven
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<Figure 6> Flow chart of Dakjeok preparation under sous-vide condition
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<Figure 7> Sous-vide processed Dakjjim at 85°C for 60 min after marinating in prepared sauce
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<Figure 8> Flow chart of vegetable Dakjjim preparation under sous-vide condition
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3.4.29. 38 Zg3A FAZ (kA F 2H, 23)

<Table 4> Manufacturing process for Dac-jjim

3% HFEEEE NEFESE2F H| 1
H—oMH - B *H 7hEE ECEE 7 100gY =H|
Frser+ I:|-E|=2D'Dg]
B BT - ME - HE - =4 H7
HH2| *EAL B =4 A
(5. Ok CBEIAEH - 20 287 -5 HA
=madid S0 £2|7)
- BOMEEIE - HE7] - BE
*IOMEHE HE = 8S
i HHEE i
= * 8 2= 20| 10min H3 ot
HIX17|
10min
E P b
Okl X
caoc
= et ofx T * Q¢ E0| 60min marinade. bow
. = < I
T marinade Lo .. op
T = 20min DhCH E3 OFKHE SITOIF
TE
HUE=F | Zmm= _ _
sous e R * marinade® & M3EFH
TEEH?|
F = water bathj| A 90°C 6087
vide o Water bath
Sous vide sous vide .
60min, 90
*4g U5= 319 HEE HE2 _
ice water bathof] A WZE Ice water
e chilling bath
=] —
L 7} " <IC E E2AY
L= |
pRENs cold * LAEE A (LE-2.2°C) refrigerator
1 storage =a Mo (Le-4
e « I 2R 28 0= =2 microwave
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<Table 5> Manufacturing process for Dac-jeok

=43

) i
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2 23 =% BE= 27
X2
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L EESE
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7| . 52 2= 20 1027 HE
T
T Kt = ¢
]_gr;lln b LE==
]
| p—
o & F—— QFLE &)
oo e = Er2 TO| S Chy LEkE
o 1 | | ASE = ¢ = bowl
o * QEE HE ©£ 10min ovening
ovening 10min = ovening S7H0f BHH O 9E EEHE
ovening
_ E
NEEZ | mmzs
sous | | ] °T°° | = SER. *oveningZ HE ES=EZE —
==
vida = water bath0j|A 90°C 602! \Water bath
Sous vide sous vide
B0min, 20C
* 43 Yg= 310 H|BE &L I
oy i y \ e ce
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o= <3°C =
TE TeIC = eRAME
L= |
Cold & LHEE e - fri
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« TR 2URY 32 =7
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<Table 6> Sous-vide processing for Dac-jjim

ZE A <H #H A& AHE-7171 (R H)
*EFaL7] o|mEC A 9 & o
celsh sbeaE 27 10068 | Do g B8 :
. O 3 = Rls e R AsHIME Ak A
o] A3 el go] WeHd | = o o Y = i .
RES ALg a7 Aol WAAelA 24n o | Bl T EA AL SHOILE IS | weighing machine
T - - °F g Fd gode g@rtEs AMEEYIE |0 MWI-3000B
© Sk( 2] 3K [¢) & ol 7} 2= A 7]
¢ DA R /\}%8}7] 3917 nlEo| ::;—( E]ﬂ'zﬂi 9’]%‘::_ VAR = g S ]',
AA e AAA:
17 F3 3uje] ES vl 9| digtdA WS g RE dAHY AS &
7] AA e of ol Al Eell A 10mingt 3| 2/& (Omin, 10min, 20min, 30min) 3715 |
(10min) 712 dx— 937 & w79k A | sous vide ¥ T 75w H@7 Az, | P
A Wzt 10mine] AAZ 71a%= HF7F 7 Z=3o)
— "ZAA¥ A7t 10min"
(1pack”]<#)
A E2tE 30g 22.5%
= 299 22%

. ZJIE 13g 10% S
seasoning DH_}tg. 2g 2% %_]_Z_]_‘;Q-H}_%Z_}_‘Xo]' rerigerator
sauces he —

(g4 A=x) SXIE 19 1% j :i 2 -weighing machine
SE 30 20 5y A as vt : MW II-3000B
=< 90 2% o whs, s whE, o '

Ot= 10g 8% ‘marinade 1/2cup—1/3cup
o+ 15g 11%
ANF 1g 1%

ohE3} 9H(4+0.3cm)E Hom 4
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I AF(3%0.2cm)= AE w A
o2 Mo g A Yol

a17]
Marinade(1h)

719} ofajell do] Ho|=F
20minvtc}l 3 A F o) F

-z
E
AN
e

o ¥ vhES AAEY F YEEd
o] AL-§3

o A B v A stk
B 27 F AR

o mEgHEE HAA YER
sto] ARG el Akl 355}

A8

Packing

N

C IR GAS A, o (44
IOOg”ZI) ﬂx}l g1, 2 %
1, wpkel 1, A aF 1 +
o 40g

o 4 40gs W= E¥ packing
(dgx] oW HFo] # o
2%)

4

P
of
H
X

“VACUMPACKER:S
H-100(SMV-206T)

-76 cmH g/
SAMHOSA,KOREA

)
(water bath
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30min °oJW L& 85C E¥—
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0°C/60min)

% 60min =¥ (% H#A 3}

-Digital Water Bath
JSWB-11T, 11

Liter,JS RESEARCH

INC,KOREA

e ice slurry: 29=3:1 (A%n

W7 Q= AL

rr

120+

:Lﬁ_': 7y (< . Tolst= A

9 | ¥H59Y7 (=370) £)—30min oluje] <3 ;]HSSC(Z]OOOS ]%; UK

10| WA fﬂ%‘ Wi 1.6~2.2C 4, &, Oifdf&; fﬁ‘%ﬂ Y=
ko 7 A (5C2]3}): food code(1999)
e Microwave: 700W/2min 30sec
o x EE 7P%°ﬂ*1 4Om1n .

7t 30 o

= ]Zl°] 14*1— %°]§B‘1 7H7}% ' v
g0z AYaA &8

12| =21 A5 A
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<Table 7> Sous-vide processing for Dac-jeok

ZI&A < H 344 AFHE AHE7171(2E9)
. Il ovtEeN TY F
TEHS AR yro] 4204
oi'l . EL_] L]'_I"z o g; . I_L;/_'J—_’ﬂ_ﬂ J_:[LEH 757(3; g%?lo‘l %0}3}_
X]“_H —]o” %Oi %OEL. } + chicken %&H :TLO]Q] U/l‘j"]' i@ ‘weighing machine
AlETY |st7] Hell WAl A 24h R SN A
[
; i g o4
o FAED AR 3dA wE
ol 7Y ¥ IFE
- o WRE gy 98 aF 14
o /\, o == 1 5;(]_%/\, =] == 2__:‘:{_/\;
"ztet7] o A, 5, HFE o Ui io“r“;l‘ { X i o: OE -plate
1= %Z_}' N‘?l’ﬂ' (219] (}U‘ioﬂ 01:]%:ﬂ
of z+ W & A M=
.« W7l 138 BE wa Al
A ;E Wy 2o JlO:]-GDO]OH o YoM ye= FUE AAS] S8l
= = AL = , o
o chomE e L E N s 00, A% 15, % 135S | steamer
(10min) 7] A|Zske 7ho] ® e A ’
Y3 8 (FAR)
Aloll @ 3110min =¢F &
seasoning (1pack”]<#)
_ - ‘refrigerator
sauces 2bE 489 25 5% o S B A3 F, 10mintt A
(ST Fel7D) = 29¢g 15.5% ol Anke] oFuk et ‘weighing machine
29 429 23% o e A& T wglFofol A G | - MWII-3000B
HF 119 6% o Il =
&E 15¢g 8%
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o 25¢g 14%

Ot= 10g 5%

M2 5g 3%

Fds g g AFe]
W7l Al Eol A Fo A3
()

200CoA wlg] ALEAF ddd ovendllM REE HFE BE | ompisteam oven.
. 10min%t ovening® (5min ©] %% | cS-0405, DAEYUNG
5 | ovening
A Ao umx  o1xS  upE 3 | BAKERY MACHINERY
. IND.CO,Ltd. KOREA
ovening)
. 1918 B9 A9 ( 420g )
6 | Packing
“VACUMPACKER:SH—-100(
7 AgE SMV—-206T),—76cmHg,
SAMHOSA,KOREA
) Digital ~Water Bath
}—\j/] water bath ’8_‘.11:_ 90T }—E] JSWB—11T, 11 Liter,JS
8 | (water bath 9 30min °JW =2 85T E¥— RESEARCH INC,KOREA
0°C/60min) % 60min x2 (3 HAs3})
w7 = 1r)E 12084
N ice slurry: 235=3:1 (H%H] OM _
9 | FEESA (=30 : o o] 3°Colat® W7t (UK
&) —30min ool <3T g
DHSS(2003 7]15)
zal A WR71:] 6~2.2°C 7F = oFA s AlEo PN =1
10 ‘@%}ﬂ%} E]E%OJ—l-6 2.2C o, &, 075‘ "1?/] %o
ko g xH (5C2]3h): Cood code(1999)
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e Microwave: 700W/3min
. 1:12151,:7],1:101/\ 40mi = o A=Ee) N
11| A7t (e ) E?;O OHE ]j min (& A7FE: 30 o] 75T
o] Zow B A=) :UK DHSS (, 2003) 7%

12| 2=<l
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3.4.2.10. BB A XA m#doF & Ag

(1) H4¢ 45 T
2o g WA R 7 Ao vk (crispness)s 78] o HTE
(2) §Ae] 79, oven oA mloJofE kg o & <l ¥

o] cooked-over flavor= e 9% 2t}

@) FARGER A9, Fuze] AFol= wolt opalel kel Awsht AGHY F A

rif

3.5. 989 AtE %

Aoz YUFAidA 28 4ES Artdstel AYT B 4FEAFE AFAE A
0] 74Toldell M 1 o 7FE (Aol oFEtd A, 2009; UK DHSS, 2003)3oF ghrfar 7
At glrk mekA, B ATgAE 3 Reld FuE FREE R 2047k A
al A7t AP 7] gete] AAAAA, BEHERE ) A A A4 AT A% 45
Atk 1 A3, ofA MRS AR AAT00w)E A tAEA S w o 30% Jtd F 9
o F2o] 75T Wolslon, B ¥ FYWo AAY A3 do¥el Fo] 75CH Hol
A =3t4 FH 7] (UK DHSS (Department of Health and Social Security, 2003) 715
i

o
=
RSN 71A] Bedt adA BErgnios Agridsts e AZtEE AdeA] gvia g
13

71 ORI AR 200g).

o] Ag-oll A AA](700w) = A 71ESIAS Wl o2 50% 7Y F @] EL0] 15T E

I BEsEHoRE AVEE A9 108 F20] 75CE do] nAESH <kHdr|F

~
—
o

A 71, B4 420g).

<Table 8> Reheating time for suitable core temperature(75°C) of Dac-jjim with microwave oven

Al ZH 10x 40= 60x 80= 110= 130= 150=

2F 12.0°C 22.3°C 29.3°C 35.1°C 65.6°C 73.2°C 75.5°C
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<Table 9> Reheating time for suitable core temperature(75°C) of Dac-jjim with thermostat waterbath

Azt g & 2% g MER2E 28 42 6& 8e 10
4T 10 °C -10 °C -8 °C -2°C 8°C 20°C 26°C
Azt 128 | 148 | 168 | 188 | 208 | 228 | 248 | 262 | 288 | 30
LR 30°C | 41°C | 55°C | 60°C | 65°C | 66°C | 67°C | 68°C | 68C | 68C
Azt 3282 | 3432(E 2% Wa7kM chA Bol7)) | 362 | 38 | 40&

LR 66°C 66°C 68°C | 69°C | 75°C =2

<Table 10> Reheating time for suitable core temperature(75°C) of Dac-jeok with microwave oven

10x

40

60=

80=

110x

130=

150=

170x

12.7°C

23.9°C

42.5°C

40.3°C

57.5°C

58.7°C

68.7°C

75.7°C

<Table 11> Reheating time for suitable core temperature(75°C) of Dac-jeok with thermostat waterbath
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Azt Xg & 2% g Me2E 28 42 65 8 108
4T 10 °C -10 °C -8 °C -2°C 8°C 20°C 26°C
A|ZH 128 | 148 | 168 | 188 | 208 | 228 | 248 | 262 | 288 | 30
LR 30°C | 41°C | 55°C | 60°C | 65°C | 66°C | 67°C | 68°C | 68C | 68C
Azt 328 | 343(E 25 Wa7kM chA Bol7)) | 3682 | 38 | 40&
LRt 66°C 66°C 68°C | 69°C | 75°C =2

Azt HE & 2 | 8 MERE 23 43 6= 8g 102

ks 10 °C 0 °C 21 °C 40°C 55°C 67°C | 76°C




3.6. Alxd g9 #5H F243971

FH|(Sous-vide) YW .= 2]k SR (HA, oFAPE LAY VS R(5AEG =R 29 H
7V A7) flete] MetiEtale] 20t 9=l FAAFHR, okAekel) 1018 S e ®
CLTE AAsAY. @89 #5377l 52 (flavor), HM(color), X =TH(texture), =53 A=
(moistness), ZUF7} = (saltiness), T3 = (sweetness), A 7] &%= (overall preference), ©|7] ©]3

(off-flavor)©] 1 2.1, open spaces T TeEFES AFHA 7I=stEs ottt He54H 7=

P 23E 71w oz 98 g2 o shdk B B =S £ sto] HolAudks 913 A
& ggelgitt. AFe] A5 anA Tk dFdS v A= 8% 8%l Tl shve HF
Al =71 AFS] B gFolt) (Helgesen?t Naes, 1997). ABH|R} 7|5 % AAQRIAE F}otslr] ¢
A= 7S At AFS] B2 5AS dEAo] oldst= Ax H LSttt (McEwan, 1996).
7 H (Giovanni, 1983), ths3| A+ H &
= o] &3 BHavt o o] S AHA VS Hgkd 54 g Atele] A dAE
o]-&sl7] el HAEA AnjAF vEgS Fotslr]ol= gA7F Atk Rui Xiong (2007) T
multivariate adaptive regression splines (MARS) & ©]-&3}o] An|A} 7| 5ol &S 7|X= =2 &
el v d¥ A BAE Frkste] ®Bastgit
odAas dR/EH AEY A 7S B Fa 93 de5AdSs gofetaxt AA I
ol& &l HA/GA e e 193] Fo g AFeA|o] e A& AFe] B4 58S H
7Vat7] flete] Amat Vs AR 9 5 AR RAME Fslth e 74 Aol g
FRAAONAA) 2 AE, A9, Sl AFE 71 =4, ALY vt AFHE mA,

SA/ete aele] AHNE D AR A9l 0B NAAEE 2AE T,

1. M Ap sid o) A

784l ©](Gang Survey)Z Ao S 10~30th 2= F3hAel g F 10178 <]
2L e AAste] Akl Foletinh. AR AA> RMSL=0.23(LHHA Q] ), 1
L F=10%, 2F F=10%, d(AA3FLAl st Bt Ao))=AE A= 10% T+ 2719 7
Aatel a5 e & 91%)E AHEEITH (Hough G. et al, 2006). fr& SHAF 101
of Fd, A%, &=l AT 717, =4, g4, g4 299 AFAREs vEa gu

X

o}-}d
A
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<Table 12> Number of consumer needed for an acceptability test

Table 3
Mumber of consumers needed for nn acceptnbility tlest
RMSL" 2" o® g
20 |14 5
nol4 1o 0.2 7 L 1l
5 0.z ] 11 14
} 02 12 15 [ K]
10 .l x5 34 43
5 .1 32 12 52
1 [IN] 47 59 rl |
10 .05 G5 135 170
5 005 124 | tats 205
1 0s 184 234 2RD
=3 10 0.2 17 23 29
5 0.2 Z1 29 as
1 L1 e 32 <) 48
L3 ol s 112 138
I 0.1 124 I 58 159
10 005 262 3N 459
5 .05 A3z 445 551
I .08 495 631 755
0340 (K1) 0.2 29 a9 49
5 02 in 48 59
I 0.2 53 [ Bl
1 LIN} 112 155 196
5 (TN ] 142 | B 235
1 0.1 211 269 322
10 05 446 617 TR
5 0,05 S 757 GG
1 .05 842 1072 1284
* RMSL = root mean square error divided by scale length,

" % = probability of Type | error
© % = probability of Type Il emor

o . i
d = difference in means that ix sought in the experiment (scale 1)

<Table 13> General information of sensory panels

[N=101]
g R N %
a1 X} 54 53.5
c= of X} 47 46.5
10CH 1 1.0
S 20CH 83 82.2
30CH 17 16.8
10| 0F 35 34.7
1~24 18 17.8
St=0l M HFBE 7|2t 2~34 14 13.9
3~414 14 13.9
40| A 20 19.8
25 =2 67 66.3
|[EE0AREHS) 34 33.7
1Z=20f43| 0| At 6 5.9
o orH Q) 1$7:E;?1|1~i§| 19 18.8
Mxule ITEWEL 16 15.8
STh= 170 0f1~33] 42 41.6
17§ =0f13] 0] gt 18 17.8
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<Table 14> Samples served to sensory panels
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2 T-test®} EAHEA(ANOVA)S o] &34 o,

i

o]

(cross tab)E

-
st

}
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R-package (R
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ALY ==

oE
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SFA T

e}

o
MARS(Multivariate Adaptive Regression Splines)=S ©]-8-3} %It}

<

Development Core Team, 2008)2} SPSS-15.03 ©]-&
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[N=101]

7}= v,

3
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Fol= §1
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<Table 15> Summary of overall preference test for Dac-jjim and Dac-jeok

ol A

U "gojx ARt 7]

-

L

e

100
oH

Mean+SD

Mean+SD

5.55+1.85
6.41+£1.77

5.93+146
5.76x1.70
6.04+£1.54
6.17+£1.53
5.57+1.69

o

ol
Ko

549+1.81
6.14+1.93
543+1.89
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HI& % [« 100]

HIE % [ 100]

0.4

0z

0.0

0.4

0.2

0.0

T T T T 1
2 4 G 2 10

J=EE [EE HE]

<Figure 9> Overall preference of Dac-jjim

T I T T 1
2 4 =] 2 10

Jd=E pa #5)

<Figure 10> Overall preference of Dac-jeok
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6. AF-54 73% B A

= 70 -1-
AR5 gk SR Fd g 7S 5e Ase
7137} 6.630.% 6712 EA
HSusl 3 o|Ate] 7

AdA el A= YE o], F=8%
AAM o R sHole] 7| RE Ko,
, AR AE ©@go] 6112 Thh xS

rlm
o 1~
lo 1|

Aol Lol HH, o= O%Z} Maod FollA cwgto] Aetrk(Erhyetal E7gAl o] e
2 et 3% 97 AE 45 une BFE 3o r AN @ Best 9 Aol
SAAF e 75w A BHAEN AR e UF EEs} 632% 7HE
¥e JEEE By, FRdAE $HA A& S fde] FHFTHE AL Helo
=M RATE FE7F 39302 yE gAuks ta Fole WEe R N HEY deds =4
=
<Table 16> Intensity test of sensory attributes for Dac-jjim and Dac-jeok
[N=101]
Sk =t
=
k=i e B Al
ok 5.82+1.82 457+1.70 5.17+2.23 3.93+1.83
cHat 5.19+2.03 6.11+1.92 570+1.99 3.68+1.88
FEot 6.12+1.80 5.38+1.63 5.03+1.85 4.08+1.96
Edst &, of 5.67+1.50 454+1.87 5.23+2.02 430+1.99
7| &E OF X3
Haloler e % =5 5.81+192 5.36+1.76 5474203  4.79+1.99
/71 ET
HEg2 6.63+1.84 5.75+1.69 6.32+1.91 5.81+1.89
* Mean+SD
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<Figure 11> Preference test in appearance for Dac-jjim
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<Figure 12> Preference test in favor for Dac-jjim
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<Figure 13> Preference test in texture for Dac-jjim
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<Figure 14> Preference test in after-taste for Dac-jjim
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<Figure 15> Preference test in saltiness for Dac-jjim
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<Figure 16> Preference test in sweetness for Dac-jjim
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7. FET 7R
g
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<Figure 17> Preference test in seasoning taste for Dac-jjim
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<Figure 18> Preference test in off-Flavor for Dac-jjim
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<Figure 19> Preference test in taste harmony for Dac-jjim

[ I I I I 1
ul 2 4 5 =] 10

Jd=zE pd )

<Figure 20> Preference test in softness for Dac-jjim
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<Figure 21> Intensity in saltiness of Dac-jjim

Fz a8 )

<Figure 22> Intensity in sweetness of Dac-jjim
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<Figure 23> Intensity in seasoning of Dac-jjim
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<Figure 24> Intensity in off-flavor of Dac-jjim
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<Figure 25> Intensity in taste harmony of Dac-jjim
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<Figure 26> Intensity in softness of Dac-jjim
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<Figure 27> Preference in appearance of Dac-jeok

T I I I 1
2 4 =1 g 10

Jd=x pd 3 E)

<Figure 28> Preference in flavor of Dac-jeok
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<Figure 29> Preference in texture of Dac-jeok
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<Figure 30> Preference in after-taste of Dac-jeok
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<Figure 31> Preference in saltiness of Dac-jeok
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<Figure 32> Preference in sweetness of Dac-jeok
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<Figure 33> Preference in greaseness of Dac-jeok
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<Figure 34> Preference in seasoning of Dac-jeok
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<Figure 35> Preference in off-flavor of Dac-jeok

I I I I 1
2 4 5 =] 10

Jd=zEpd )

<Figure 36> Preference in softness of Dac-jeok
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<Figure 37> Intensity in saltiness of Dac-jeok
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<Figure 38> Preference in sweetness of Dac-jeok
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<Figure 39> Preference in greaseness of Dac-jeok
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<Figure 40> Preference in seasoning of Dac-jeok
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<Figure 41> Preference in off-flavor of Dac-jeok
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<Figure 42> Preference in softness of Dac-jeok
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<Table 17> One-serving size for convinience store
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<Figure 43> One-serving size of Dac-jjim
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<Table 18> Preferable time as a meal
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<Figure 45> Preferable time of Dac-jjim or Dac-jeok as a meal
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<Table 19> Responses of likes of Dac-jjim using open ended response methods
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<Table 20> Responses of dislikes of Dac-jjim using open ended response methods
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<Table 21> Responses of likes of Dac-jeok using best-worst scaling methods
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<Table 22> Responses of dislikes of Dac-jeok using best-worst scaling method
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<Table 23> Nationalities of sensory panels
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<Table 24> Overall liking of Dac-jjim or Dac-jeok regarding nationalities, sex, residence period and

eating frequency using the 9-point hedonic rating method

CFAK| CFXA
21 O 21 1
= g 2
Mean+SD Mean+SD
=3t™ I\ 6.04+1.43 5.80+1.83
A& <&t 5.83+1.71 6.57+1.63
=N A& SO 6.22+1.64 5.61+1.95
A& &z 6.44+1.45 6.31+1.90
MHMA Elgr
o M= SO 5.61+1.72 5.70+1.95
=3t™ 7| 5.81+1.50 5.28+1.86
A& &t 5.68+1.70 6.21+1.92
0:bN; A& S| 5.83+1.39 5.34+1.65
A& &z 5.85+1.57 5.94+1.96
HA|& Sigr 5.53+1.67 5.11+1.80
=st™ 7| 5.81+1.43 5.82+1.92*
A& &t 5.75+1.68 6.58+1.77
== A& S| 5.91+1.53 5.66+1.81
A& &z 5.99+1.57 6.18+2.00
HA|& Sigr 5.61+1.60 5.55+2.07
2
=st™ 7| 6.18+1.51 5.03+1.60*
A& Q& 5.79+1.75 6.06+1.76
7|E
. lof - A& S| 6.29+1.53 5.15+1.78
(SO0 RES)
A& &z 6.53+1.40 6.06+1.81
HA|& Sigr 5.50+1.88 5.18+1.49

* S8 t-test p<0.05
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Mean+SD MeanxSD
=BtN 7|5 5.97+1.62 5.74+1.85
A o= 5.60+1.79 6.49+1.69
14 0o|at FH = sto| 6.06+1.68 5.66+2.03
MM =zt 6.17+1.36 6.37+1.70
PS ESEEA DY 5.54+1.82 5.49+1.82
EBtN 7|5 5.97+131 5.38+1.84
A o= 5.88+1.54 6.28+2.16
e EVIF 1~314 A so| 5.84+1.51 544+1.78
MM =zt 6.09+1.80 5.97+2.09
PS ESEEA DY 5.72+1.59 5.34+1.79
=N 7|5 5.85+1.46 5.53+1.89
HHX o= 5.82+1.78 6.44+1.48
314 0|Ab MM & S| 6.21+1.43 5.35+1.63
MM =zt 6.24+1.46 6.06+2.03
S ES AP 547+1.67 5.44+2.11
=BtN 7|5 6.00+1.58 5.92+1.75
Heavy M= 5.72+1.59 6.76+1.81
(2520 FH = sto| 5.92+1.71 5.68+1.73

4304 ~YF
o0 1~33]) MM =zt 6.32+1.82 6.20+1.76
RS ESEEAP 5.68+1.84 6.00+1.66
EBIN 7|5 6.05+1.32 5.48+1.80
Medium A o= 5.74+1.70 6.14+1.76
MFHIE (YFY0 13|~ MM S0l 6.16+1.27 5.36+1.81
oHEhof| 1~33)) MH= =zt 6.09+1.41 5.97+1.92
PS ESEEA DY 5.55+1.58 5.24+1.82
EBtN 7|5 544+1.69 5.28+2.16
Light HMHX o= 5.89+1.91 6.78+1.70
(SHEFO]| FH = sto| 5.83+2.07 5.61+1.97
ot o|gh MM =zt 6.22+1.56 6.61+2.20
PS ESEEA DY 5.50+1.89 5.22+2.34
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<Table 25> The mean liking of Dac-jjim or Dac-jeok regarding nationalities, sex, residence period and

eating frequency using the 9-point hedonic rating method

CHA|
21 O

=S|

£y 38 2% —
Mean+SD Mean+SD
w o 6.11+1.67 515+2.22
chgt 554+1.96 563+1.98
opid g} 6.17+1.93 5.06+1.80
At E3t &k ot 5.70+1.56 5.43+2.24
7| Otl|=_=|| ot X3
a7leh &8 3 &g 6.07+1.94 5.57+2.04
ZE=
H o
- HEFS 6.54+1.85 6.48+1.86
w ot 549+1.95 5.19+2.27
cho 479+2.05 5.79+2.02
IETTS 6.06+1.66 5.00+1.93
ol X} E93} 3, O 5.64+1.45 500+1.73
o7t ¥HE Ot =3
saler &8 R &g 551+1.86 5.34+2.02
/71E%
HERS 6.74+1.84 6.13+1.96
"ot 5.88+1.83 5.09+2.33
cigt 5.09+2.11 5.54+2.24
opid g 6.07+1.72 5.06+2.01
=3 EWs} &, o 561+1.53 536+2.21
ct7|Q Otl|=_=|| o+ X9
sazler €8 & &g 569+2.01 5524211
/71E%
HERS 6.54+1.87 6.25+1.96
=Es
w o 571+1.83 532+2.06
cigt 538+1.88 6.03+1.36
o opid g 6.21+1.98 497+1.53
7|E
Ews) sk Of
(sojgeas) =3} 3f Of 579+1.47 4974157
7| OtIE=II o+ X3
a7leh &8 3 &g 6.06+1.72 5.35+1.89
ZE=
HEFE 6.82+1.78 6.44+1.81




CFA| CFX
4 T2 2 == =
Mean+SD Mean+SD
mrok 5.34+1.64 543+2.23
CHo 5.29+1.92 6.03+1.81
ok 6.14+1.85 5.20+1.89
140t E st g Ot 5.49+1.56 5.69+2.15
stzleh €8 o &g 5.91+1.96 5.14+1.88
/7157
B2Cpe 6.49+2.11 6.54+1.74
mrok 5.81+1.84 4.88+2.30
chot 494+2.30 541+1.72
7z ok 6.22+1.62 475+1.88
12t 1~34 Ewst & Of ) 5.78+1.26 481+1.80
stzleh €8 o &g 547+2.14 5.91+2.18
/7157
B2Cpe 6.44+1.88 5.91+2.05
mrok 6.32+1.90 5.18+2.21
CHot 5.32+1.90 5.65+2.39
ok 6.00+1.95 5.12+1.81
3E0[ Edisl &k gt 5.76+1.67 5.15+2.03
stzleh €8 o &g 6.03+1.64 5.38+2.02
/71E%
B2Cpe 6.97+1.47 6.47+1.93
mrok 5.92+1.68 5404233
Heavy chob 480+2.14 5.60+2.08
(=0 SEL 6.24+1.88 5.24+1.67
" Edot g of 5.72+1.21 5.40+1.76
WOIEEFEA gaoie e b 2y
~33)) o2 5.44+2.00 5.76+2.26
2cpe 7.04+1.86 6.32+1.93
wrok 5.83+1.74 5.16+2.16
chob 5.45+2.05 5.88+1.85
e Medium SRELG 6.05+1.75 4.88+1.83
we (2T 0018~ St 3, o 5.78+1.39 5.10£2.01
et =0l 1~32) stvleh 8 o 2o 6.02+1.65 5.19+1.90
/71E%
2cae 6.43+1.76 6.10+1.93
weok 5.67+2.33 489+2.42
cio 489+1.75 5.28+2.35
Light _ ﬁg?\r 6.17+1.95 5.22+2.21
(shero| sHeAO|oh uﬂ;;%ﬁ' De}txﬂ 5.28+2.14 5.39+2.43
= °= &7 5.67+2.54 5.94+2.07
/71E%
2cpe 6.72+2.05 7.00£1.71
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<Table 26> The perceived intensity ratings of Dac-jjim or Dac-jeok regarding nationalities, sex,

AR ofg) b 2

residence period and eating frequency using the 9-point hedonic rating method

=47y =45
=y g
Mean+SD Mean+SD
487+1.66 4.04+2.01
ChO 5.57+1.99* 3.83+1.88
IELTS 537+1.64 4.30+2.05
=Xt Edst sk Ot 4.85+1.82 4.63+2.02
ct7|Q OtIE=|| o+ X3
a7leh &8 3 &g 552+1.75 4.83+1.88
/71E%
HERS 5.85+1.58 6.19+1.72*
=E
w o 4234170 3.81+1.62
cho 6.72+1.66* 3.51+1.88
IELTS 538+1.64 3.83+1.83
Of X} =93} 3f O 419+1.88 3.91+1.91
l:l-—|7 ofFLd Ot _7]:_-‘-
sazleh &g A 2o 5.17+1.77 4744213
Z=
HEFS 564+1.81 5.38+2.00*
w ot 476+1.71 3.94+1.87
cho 6.28+1.90 3.88+1.93
IETTS 5.39+1.54 431+2.02
£ Edst g, o 4.72+1.88 4.69+1.96*
Ct7 okLd Ot X3
sazler &8 R &g 5.22+1.85 5.03+1.98
/7|1E%
HERS 566+1.81 573+1.97
25
w o 421+1.65 3.91+1.80
cho 576+1.95 3.29+1.73
o opid g 535+1.82 3.62+1.78
7|E
(o30S =93} 3} O 421+1.82 3.53+1.85*
7| Otl|=_=|| ot X3
azleh &8 3 &g 562+1.56 432+1.97
/7|1E%
HERS 594+1.43 597+1.73

* E8 t-test p<0.05



_ g o = 5
53 = = Mean+SD Mean+SD
®Ot 491+1.79 3.89+1.92
cHOb 6.09+1.76 3.31+1.66
=Py 5.26+1.65 4114205
140o/gt Egst s O 443+1.69 4.06+1.86
sfiler &8 X 28 5.49+1.72 4.89+1.98
/7127
2Ccge 5.60+1.87 6.06+1.66
®Ot 419+1.57 4.06+1.83
cot 6.25+2.11 4.00+1.92
= =Py 5.38+1.70 416+1.89
- 1~314 EQS &, O . 428+2.11 4.03+1.99
sfiler &8 X 2 5.28+2.08 4.28+1.99
/7187
2Ccge 5.97+1.99 5.59+1.90
®Ot 4.59+1.69 3.85+1.79
=10 6.00+1.95 3.76+2.03
RE=Pu 5.50+1.58 3.97+1.98
3E0[ E 3} &k of 491+1.80 4.79+2.09
sfler &8 X 28 5.29+1.49 5.18+1.96
YZE=E!
2Cge 571+1.12 5.76+2.10
®Of 4.20+1.80 4.04+1.88
Heavy cot 6.44+1.76 440+2.08
@0 ST 5.36+1.66 4.60+1.87
N Egs} st O 472+1.77 4.64+1.66
NS EFEN g0l gy w zw
~33)) N 5.32+1.82 4.88+2.15
2Cpe 6.04+1.99 5.52+1.98
mOf 4.66+1.64 3.91+1.80
=10 5.95+1.91 347+1.80
4% Medium SIEL 5.31+1.59 3.86+1.81
bl (Lo 13~ Sdst &, o 4.45+1.85 4.14+2.10
erof 1~3%) stazler &8 X 28 541+1.53 4.79+2.05
/7157
2Cpe 5.57+1.46 5.84+1.81
®Of 4.83+1.76 3.83+1.98
cHOb 6.17+2.20 3.39+1.65
Light L 5.61+1.79 4.06+2.46
E w3l S
(st2ro] sheio|ah uﬂjﬁ%rjﬁxg 461+2.15 433+2.11
= o= & 5224237 4.67+1.64
/7157
2Cpe 5.94+1.92 6.11+2.03




<Table 27> One-serving size for convinience store regarding nationalities, sex, residence period and

ISA AR Al

1

eating frequency

S St
£y P
Mean+SD Mean+SD
=S 2.09+0.83 2.96+0.73
g4
o X} 2.32+0.73 3.15+0.62
== 2.19+0.82 3.13+0.65
%I‘I
J|EHED|USHE) 2.21+0.73 2.88+0.73
14 0|8t 2.20+0.83 3.06+0.80
HZE7|2t 1~34 2.13+0.79 3.13+0.55
34 0| A 2.26+0.75 2.97+0.67
Heavy 2.20+0.91 3.16+0.62
ESE Medium 2.22+0.73 2.98+0.66
Light 2.11+0.83 3.11+0.83
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<Table 28> Preferable time of Dac-jjim or Dac-jeok as a meal regarding nationalities, sex, residence
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<Figure 46> PC loadings of the liking and intensity attributes and the preference direction of

Dac-jjim in the different consumer groups
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<Figure 47> PC loadings of the liking and intensity attributes and the preference direction of

Dac-jeok in the different consumer groups
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38. 10 X 601 BA, §Ae 3AE R A7HAM

<Table 29> Processing chart and activity-based costing for Dac-jjim as a pilot-plant model
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<Table 30> Processing chart and activity-based costing for Dac-jeok as a pilot-plant model
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A 22, AT 1I3FEIREEEWY, Ak 2%, FEHE 15%eE, AT 12%, AaT 14e%, WE
( jlo =

MAA ), (FHke]d 40g ool =2 7]+ mhe]dlo] = 1/3cup)
<Table 31> Preparation of Dac-jjim samples for quality evaluations under different storage conditions
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3.9.2. A2 A7t ZA 2] Texture analysis &2

AAY AS AAs7] 9181 Omin, 10min, 20min, 30mino. 2 WFo] AAHZE 3+ & A7) 3 Texture analysis

Jz

P
T
¢ AJZF2 Omin, 10min, 20min, 30min®S. %= TFEA] #8333, YA sous-vide W2 7]£2] HA3 ¥ WHow st} o=

J—ZIL
= ol 2ol HolA AW hardness®t gumminessol A F-o] A2l zFolE e ATE Omin?} 10mindl A THE WA A|ZF BT} H9 A
=

< A%RE YEHAAIL 10minS 2 A2 AZte] AAE olfF= Ominol HIE B FHlE 1A 5 7] ool A=H A

<Table 32> The average values of the texture profile analysis of different pre-cook time

Hardness(kg) Springiness Cohesiveness Gumminess Chewiness
0O min 14.44%£1.55 *° 0.49£0.01 0.52%+0.00 * 7.49£0.78 *© 3.70£0.37 *©
10 min 15.73+0.71 * 0.46+0.02 0.49+0.01 * 7.72£0.27 *° 3.56£0.09 *
20 min 18.21+1.40 ° 0.4240.04 0.54£0.02 ™ 9.83£1.16 ° 4.12+0.89 °
30 min 22.09£2.27 © 0.47%0.06 0.56£0.03 © 12.33£1.72 °© 5.90+1.61 °
F-value 13.567" 2.062™ 7.113 12.2757 3.954™

" mean +standard deviation, p<0.05," p<0.01,"notsignificant.

abc

Different letters are significantly different (P<0.05)byDuncan’stest.

- 104 -



3.9.3. Sous-vide/cook-chill®.Z AALE SRl WPz} 7ldE<ke] Y
How H3l

Sous-videZ AJAtE SR A|Zo| A wAEo] st S HAS 5] A AFNEA F
doksl= vAE A4S olle Table.132] <A vAE 7|FS F435}% ). ACMSFol| u}2
HH v AE] s oF

7 =z
3t 4 9ha RWaskar ¢Jul w3 ECFFO] W Yzhe 1208 otd 3TColst=wt G4 =3
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1r
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<Figure 48-1> Interior temperature curve of the chicken during cooking
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Chilling time (min)

<Figure 48-2> Interior temperature curve of the chicken during chilling
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<Table 33> Control temperature and guidelines for sous-vide cooking

Process Internal temperature’ Guidelines”
) . UK ACMSF*
Cooking 85°C for 52 min b
UK ECFF
Chilling < 3°C within 120 min UK DHSS*
Chilled < 5°C Food code, FDA’
Reheating 75°C < within 30 min UK DHSS®
Sensory o . c
) 63°C within 15 min UK DHSS

Evaluation

" Safety of food recommended center temperature and time.

Guidelines of sous-vide/cook-chill system.

Advisory Committee on the Microbiological Safety of Food(2004)
European Chilled Food Federation(2001)

Department of Health and Social Security(2003)

Food and Drug Administration(2005)

a o o & N

39444712 & ge 29 4 54 37}
1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 31, 34, 37 (4 7t
oz A% | § Bt FEEEEE 9, 18, 27, 36 A4 B4 Eeolgety 5
g, A=A 542 5 AntRow AAEglen, 49 A= A7l dis ddEAr
A4S AASIS Yl (SPSS Institute, Chicago, IL, USA). 5 H7} &+ 54 4= HVe
Multivariate analysis of variance (MANOVA)Z #2135} om Ad A3 7Fe] f-2]4d <2 Duncan®)

U577 (Multiple Range Test)E ©]-83le] HZ3F3lt}.

Y EH (Sibata Scientific TechnologyLTd., Tokyo, Japan)o. 2 =% 3}3lt}.
j

S W FREd T b2 2719 1A 9F Potassium dichromate(0.980) 3} Potassium nitrate
(0.924)= 4ol FHE Ao ¥ fidoe= ERAR) 1ge B2 5, 252TdA 247 +
30 F et WAIE F, Alwe] FA MERFH FEEHEE AEiT

O AN, FEEAEE AT B AT 2R mE polrt dEH A ko, o= B 4
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1. +22M 7L O 2 BEA%(27HK])3g™ 242} conway unit2] 2] H0f 3.

EFA| O =H|(Aw<094 Awz004 ZHZEM ZH))
- reagent A: potassium dichromate(0. 980}
- reagent B: potassium nitrate (0.924)

v

2.12 ZopYE7LE = £ op| ofsf 3R+E 4 71HR0E2).

K 20| 25 57 Y8, Aloks Hy Heol
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W
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W
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<Figure 49> Change in a, value of Korean chicken "Dac-jjim" by sous-vide/cook-chill system during 37 days

of storage. At 4°C(@), 10 C(C]). Vertical bars indicate standard deviations

3.9.6. pH
pH #2 ZH7+e] ARAIRE 5g¥ Fsto] of7]d suje] SRTE B 43 3 5, AHA
=22 AZ3 o]& YAl AR o]3}35le] pH meter (Pinnacle M530 pH meter, Corning, USA)E
ol-&ato] ST A2 2ol W pHHsE A9 o A3k 4T 10TAA 379 Adest

pHE B AROM fojHor F7ksHA] eekthp<0.05).
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<Figure 50> Change in pH value of Korean chicken "Dac-jjim" by sous-vide/cook-chill system during 37 days

of storage. At 4°C(@), 10 C(C]). Vertical bars indicate standard deviations

3.9.7. TBARS (Thiobarbituric acid reactive substances)

2M 9] Phosphoric acid®} 20% trichloroacetic acid (TCA)E 42 €9 12.5ml 5g9 SR (AR)
o] MEy 42 %, 1%+ Homogenizer= 1%t 14000rpmO.2 3} 3% Th. Homogenizer=
wds g & FAE 25mL7t HES FUME SHTE ¥ § (47T, 1500 rpm, 15min)9] =71
ol A Al stk ek a2 Al o3ste] 2mLe] 0.005M9] 2-thiobarbituric acid &
NIp A2 F 2ol 1541 WA o, WAE &L 530nmol A FEEE SAHEN o

e Ao

fl
=
>
il
b4
o

TBARST A7 7|3F &<t 39 b4 o2 S35ty A4 7|13F 5<QF TBARSS] 3k Wsl= o}
o 9o} 2o YUtk TBARSE A 379 7|7 B¢t Fox oz FrhebA] &t}

(p<0.05). =3+ EE TBARSFH T3+ 379%6<¢ AAFAE @A &2 A= YT ¢

T2 4TolA AE9] TBARS#S ol oz FrhetA] ket 4143 7014 TBARS#H S
0.46mg MDA/kg ©]|3}%1 2™ (Fanco and others 2002), 3% 2]5F°9] TBARS #2 1.2mg
MDA/kg© 2 YEFT) (Turner and others 1054). 10To| A1 9] TBARS#HS 793 10Lo] A 9]
Ao ZFrtstdlont oAl Faste AEdE WEAT ol#id Ade AAHFA 1.2mg

MDAkgS WEA7IE ACE tehga o] A& vheluol= 349 ko] Egd vhsat 7
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nFEe] st

A3tz Al ¥t} (Aguirrezabal, Mateo, Dominguez, & Zumalacarregui, 2000,
Al-Jalay, 1987). ©] <17 Z3} TBARSE A& 7|3 HoF fo/2el Ao]& Holx| %= Ao
Uepget.

N

i1 & Al = 59+20% trichloroacetic acid(TCA) in 2 M phospheric acid : 12.5ml

-= ice2 7|04 2minad &3}
Al
2.12| g2 HAHAAHN &7 =, 57+ 10ml=E homogenizerE M 0] B A-HZIE0f &3 A
-= Z 25mlo| Z|A &
3. 24872 : 4°C, 1500rpm, 15min
0 2H{watman No.1)

4. o{foll 2ml + 0.005 M thiobarbit

uric acid(TBA) =22 2ml

=
=

5. 4@k 15hit] (S U2 WA

6.530nm0M Soe =7

TBARS(mg malonaldehyde/kg sample)= absorbance 530nm * 5.2

- 110 -



1 -
—
=1 |]
=< 08 -
-
=
= 06 -
=1 |
=
- 04 - —— 4
; —{—-10%C
I:EI 0z -
-

1]

1 4 7 10 13 16 19 22 25 25 31 34 37
Storage time (days)

<Figure 51> Change in TBARS value of Korean chicken "Dac-jjim" by sous-vide/cook-chill system during 37
days of storage. At 4 C(@), 10°C((J). Vertical bars indicate standard deviations
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<Table 33> Change in TBARS values of “Dac-jjim”by sous-vide/cook-chillsystem

lday

4 day

7 day

10 day

13 day

16 day

19 day

22 day

25 day

28 day

31 day

34 day

37 day

F-value

0.114*
+0.018

4C

0.114*
+0.009

10T

0.142%
+0.013

0.166"°
+0.055

0.158"
+0.007

0.265¢
+0.021

0.136®
+0.003

0.258°%
+0.022

0.151%®
+0.009

0.172b¢
+0.021

0.194
+0.011

0.140%®
+0.006

0.144%®
+0.013

0.154®
+0.021

0.160>
+0.011

0.170>¢
+0.012

0.210¢
+0.003

0.189>
+0.048

0.290°
+0.064

0.213°%
+0.032

0.192%
+0.014

0.170>¢
+0.026

0.210¢
+0.017

0.220%f
+0.017

0.222¢
+0.026

0.146®
+0.006

13.612#%»

8.396%x+

1

abcdef

Different letters are significantly different (P<(0.05)by Duncan’stest.

mean *standard deviation, ***p<0.001
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3.9.8. Texture analysis

31719l A= Ao A TAXT 2i/25 texture anlyzer (Stable Micro system, London, UK)E ©]-&
st AAIEA T SF+ 1.5em * 1.5ecm * 1.5cme] A 7|2 A 5, Pre-test speed: 3.0 mmys,
test speed: 1.0 mm/s, post-test speed: 1.0 mm/s, strain: 80%, time 2.00 sec, force: 5.00g =713}l
A SAsA T SAHE S kgl ® HYERAUTH
AdA3 379 A5 4TCAM 2 fractuability, adhesiveness, springiness and cohesiveness <
W37 §1910 1} hardness, gumminess, chewiness, resilience®| X+ (p<0.05)°4 2% =}o]7}
AT}, Hardness® 747 1643 1944 Fojd o=z S7skql.
10T A 9] fractuability <} cohesivenessi= #7&717F &<t FAQ1 ZfolE Holx kil

Hardness, adhesiveness, springiness, gumminess, chewiness, resilience®l = (p<0.05)°14 <4<

ZFol7b vEbURAT E7E 10TolA HardnessH Al 1643 1994 #FoHor T7hehs o=
LEFRLTE

(Diazetal.,2008)°] WEW FFe] FEv aiztgol; dwde] WAy o] 9= o= B
5T}, sous-vide sample®] Z7HS I A3} Texturew™ 16 ©lstYd 45 ¥t gl A

om AZhE oA,

— — [ )
a3 (1] [}
1 1

14 -

(Kg)

—_
=
1

]
[ ]
&
=
- 3 —— 4T
-
E.: -4 10°%C
4
2
]
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<Figure 52> Change in Hardness value of Korean chicken "Dac-jjim" by sous-vide/cook-chill system during 37

days of storage. At 4 C(@), 10°C((J). Vertical bars indicate standard deviations
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<Table 34-1> Change in texture value of Korean chicken at 4C by sous-vide/cook-chill system during storage duration

lday 4 day 7day | 10day | 13 day | 16 day | 19 day | 22 day | 25 day | 28 day | 31 day | 34 day | 37 day | F-value
Hardness 12.82°% | 12.41%° | 11.84>¢ | 13.87° | 13.12% | 15.92f 16.39F | 10.43*® | 11.02*° | 10.37® 9.27° 10.36® | 12.49% 12717
+0.78 +2.04 +0.68 +0.43 +0.20 +0.74 +1.19 +1.66 +0.69 +0.55 +0.26 +1.19 +1.30 :
fractuability 0.01 0.01 0.01 0.01 0.004 0.004 0.001 0.01 0.01 0.01 0.52 0.01 0.004 0.999 *
+0.001 | +0.001 | +0.00 | +0.002 | +0.001 | +0.001 | +0.002 | +0.001 | +0.001 | +0.001 | +0.89 | +0.001 | +0.001 )
adhesiveness | 0.05% 0.02* | 0.002* | 0.002* | 0.02> 0.09° 0.002* | 0.001* | 0.01* 0.01™ | (0.004™ | 0.02° 0.01% 0 470"
+0.05 +0.02 +0.03 +0.00 +0.04 +0.07 +0.01 | £0.001 | =+0.02 +0.01 | +£0.004 | =+0.04 +0.04 )
springiness 0.44° 0.46™° | 0.45® 0.52% 0.46% 0.51% | 0.51%% 0.58 0.50°¢ | 0.51% 0.45% 0.55°% 0.59 9.907"
+0.02 +0.01 +0.04 +0.02 +0.04 +0.04 +0.02 +0.02 +0.01 +0.01 +0.01 +0.04 +0.03 )
cohesiveness 0.47 0.47 0.44 0.49 0.51 0.49 0.53 0.47 0.51 0.52 0.44 0.52 0.48 2.784
+0.01 +0.02 +0.01 +0.04 +0.04 +0.03 +0.03 +0.03 +0.02 +0.03 +0.03 +0.04 +0.04 ns
gumminess 6.00% | 5.88>% | 5.25% 6.81% | 6.72% 7.86° 8.69 4.89% 5.63*¢ | 5.42% 4.11° 5.38%¢ | 598k 9.100"
+0.52 +1.23 +0.38 +0.62 +0.50 +0.45 +0.51 +1.00 +0.60 +0.30 +0.37 +0.64 +1.17 )
chewiness 2.63% 2.71% 2.36% 3.56% 3.06™ 4.04% 4.43° 2.83% 2.81° 2.78 1.87° 2.97™ 3.57 6.925"
+0.31 +0.53 +0.30 +0.26 +0.31 +0.49 +0.41 +0.66 +0.35 +0.14 +0.22 +0.54 +0.87 )
resilience 0.13> 0.14" 0.13® 0.14" 0.14" 0.15% 0.16¢ 0.13® 0.14" 0.15% 0.12° 0.14"> 0.13*® A~
+0.00 +0.02 +0.00 +0.00 +0.01 40.00 +0.00 +0.01 +0.01 +0.00 +0.00 +0.01 +0.01 )

1

mean +standard deviation, p<0.05," p<0.001,"notsignificant.

abcdef

Different letters are significantly different (p<(0.05)byDuncan’stest.
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<Table 34-2> Change in texture value of Korean chicken at 10°C by sous-vide/cook-chill system during storage duration

lday 4 day 7day | 10day | 13 day | 16 day | 19 day | 22 day | 25 day | 28 day | 31 day | 34 day | 37 day | F-value
Hardness 13.45™ | 13.07*° | 15.52% | 14.20°* | 13.98% | 17.92f 17.11% | 11.03* | 11.62® | 10.79° | 13.40™ | 13.38* | 15.71% 13.753wes
+1.40 +0.41 +0.69 +0.73 +0.87 +1.67 +0.08 +0.56 +0.62 +1.12 +1.62 +1.34 +0.64 )
fractuability | 0.198 0.006 0.007 0.006 0.005 0.005 0.004 0.004 0.005 0.005 0.005 0.815 0.006 0.967 ®
+0.334 | +£0.000 | +£0.002 | +0.000 | +0.001 | +0.000 | +0.000 | +0.001 | +0.001 | +0.001 | +0.001 | +1.400 | +0.001 )
adhesiveness | -.003 -.024 -.017 -.007 0.062 0.024 -.029 0.004 -.001 0.004 0.001 0.075 0.051 1395 =
+0.002 | £0.073 | +0.015 | +0.005 | +0.053 | +0.048 | £0.071 | #0.011 | +0.005 | +0.015 | +0.001 | +0.108 | %0.050 )
springiness 0.31 0.43 0.52 0.55 0.58 0.51 0.52 0.52 0.51 0.53 0.53 0.37 0.51 1.141
+0.27 +0.01 +0.02 +0.06 +0.06 +0.04 +0.04 +0.02 +0.06 +0.01 +0.05 +0.32 +0.04 ns
cohesiveness | 0.45 0.46 0.52 0.50 0.46 0.50 0.55 0.47 0.48 0.50 0.51 0.35 0.45 0.895
+0.02 | +0.003 | =+0.04 +0.05 +0.02 +0.01 +0.03 +0.03 | +0.004 | =+0.01 +0.02 +0.30 +0.01 s
gumminess 6.08% | 6.06® | 8.07%% | 7.12%% | §.49%° 8.96% 9.33° 5.22%® 5.58%® 5.42® | 6.78%<d 4.60° 7.15P% ——
+0.88 +0.23 +0.72 +0.65 +0.52 +1.01 +0.50 +0.57 +0.33 +0.44 +0.57 +4.10 +0.42 )
chewiness 1.80° 2.61% 4.16™ 3.95™ 3.80™ 4.58° 4.82° 2.72% 2.84% 2.88% 3.58 2.60%° 3.68™ 3.004%s
+1.59 +0.13 +0.27 +0.57 +0.66 +0.44 +0.18 +0.37 +0.36 +0.18 +0.27 +2.39 +0.49 )
resilience 0.13° 0.13% 0.16*? | 0.15%<4 0.13% 0.16" 0.17¢ 0.13° 0.13° 0.14%® 0.14%° 0.16% 0.13° 3.879%s
+0.01 | £0.002 | =+0.01 +0.01 +0.01 +0.01 +0.02 +0.01 | £0.003 | =+0.01 +0.01 +0.03 | +0.003 )

1

mean +standard deviation, ~ p<0.001," p<0.01,"notsignificant.

abedef

Different letters are significantly different (p<0.05)byDuncan’stest.
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3.9.9. F]AE F2 FU}
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<Table 35> Amplification condition for PCR

step temp(C) Time cycle
pre—denaturation 94 5min 1
94 30sec
Amplification 60 30sec 40
72 30sec
Final Extension 72 5min 1

At o2 AFA BE o g g HEE AT, ol AEY Ax B A
T FAAS Haol doAAYeS 9 v|$t}. (Gonzalez and others 2003; Keeratipigul and others
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<Figure 53> E. coli and coliform counts of “Dac-jjim” by sous-vide/cook-chill system for 37 days
at 4°C and 10°C
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<Figure 54> Growth of L.monocytogenes at non-heating and heating samples

Control group (non-heating) experimetal group (heating)
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M6 & dA7juUniyolA =&ot sty |sdE
6.1. ADVISORY COMMITTEE ON THE MICROBIOLOGICAL SAFETY
OF FOOD (ACMSF)

* Guidance on the safety and shelf-life of vacuum and modified atmosphere packed &
chilled foods(2004)

¢ Determination of the Safety of Chilled VP/MAP Foods

e The shelf-life of a chilled VP/MAP food (i.e. one held at 3-8°C) should never exceed
10 days unless its safety under expected storage conditions can bedemonstrated. In order
to determine whether a chilled VP/MAP food is safe and to determine when challenge

testing is appropriate, the 3-Step Principle in Figure 1 & Figure 2 should be followed.

Figure 1. Determination of the safety of chilled VP/MAP foods: The 3-Step
Principle

Step 1: Determine whether the shelf-life of the chilled foed is:

Shert, i.e. £ 10 days < Go to Step 2
or Leng, i.e. > 10 days o Go fo Step 3

Step 2: Determine whether the product is chilled at:

§ = 5°C & Products do not have any specific requirements
with respect to Cbotulinum The maximum shelf-life allowed
is 10 days.

or »5 = 8°C < Products do not have amy specific
requirements with respect to Chofulinum. The ACMSF
advise a maximum shelf-life of 5§ days or reduce the storage
temperature to below 5°C for a maximum shelf-life of 10
days®.

Step 3: Cetermine whether, in combination with storage at <8°C. one
or mere of the following specific controlling factors are
demonstrated; if net, the predust sheuld Be challenge
tested:

« minimum heat treatment of 90°C for 10 minutes or
equivalent lethality

+ pH of 5 or less throughout the food

« aminimum salt level of 3.5% {aquecus) throughout the
food

« ana,of 0.97 or lower throughout the food

» acombination of heat and preservation facters which has
been shown to consistently prevent growth and foxin
production by psychrotrophic & bofulinum
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Figure 2. Flow chart to determine the safety of chilled VP/MAP foods

Predistribution
Storage life
<3°C

No growth of C_botulinum

- length of storage life is not
determined with respect to
C.botulinum

Short shelf-life
<10 days

!\

Storage Storage
at at
3-5°C =5-8°C
' Y
/ \
'\I
/ \
¥ «

Long shelf-life
>10 days

Products do not have any
specific requirements with
respect to C.botulinum. The
maximum shelf-life allowed
is 10 days

Products do not have any
specific requirements with
respect to C_hotulinum. The
ACMSF advise a maximum
sheli-life of 5 days or
reduce the storage

Products should meet ane or
mare of the following specific
controlling factors:

« minimum heat treatment of
90°C for 10 minutes or
equivalent lethality

« pH of 5 or less throughaout
the food

¢ aminimum salt level of
3.5% (agueous) throughout
the food

* ana,of 0.97 or lower
throughout the food

« acombination of heat and
preservation factors which

has been shown to prevent
growth and toxin production
by psychrotrophic
C.botulinum

temperature to below 5°C
for the maximum shelf-life
allowed of 10 days?

When to Challenge Test: To establish the potential risk from growth and toxin production
by C.botulinum in chilled VP/MAP foods with a long shelf-life (>10 days) which do not

meet the specific controlling factors, challenge test studies should be carried out; direct
microbiological testing for the organism in a product is inappropriate. Where the specific
controlling factors have not been demonstrated, a good safety record for the product cannot
be relied upon; challenge testing must be carried out. Where the specific controlling factors
(see Figure 1, Step 3) have not been demonstrated and where there is no challenge test
data to show that psychrotrophic C.botulinum will not grow in the food within the specified
shelf-life, then the shelf-life of the food should be reduced to £10 days (or the specific
control factors detailed in Figure 1 implemented). Due to the nature of the hazard,
challenge testing must be conducted in research facilities with the necessary expertise to
safely handle the organism. The procedure involves inoculation of the product with, in this
case, C.botulinum spores which are able to germinate and grow at chill temperatures, and
incubation of the product under controlled environmental conditions in order to assess the
risk of food poisoning or to establish product stability. The risks associated with the
product can be determined using predictive microbiological models, e.g. Food MicroModel,
ComBase (http://wyndmoor.arserrc.gov/combase/). Modelling can be used as a tool to guide

the need for challenge testing.
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* The above data represent approximate values for these growth limits under otherwise
optimal conditions. Exact values will vary depending on the strain of microorganism and
food composition. Interactions between factors are likely to considerably alter these
values.

Table 2. Alternative time/temperature combinations to achieve the equivalent of
90°C for 10 minutes

Process Time Process Time Process Time
Temp (°C) (mins) Temp (°C) (mins) Temp (°C) (mins)

a0 10 85 36 80 129

89 13 84 46 79 167

88 17 83 G0 758 215

a7 22 82 7T 77 278

86 28 81 100 Fils 359

75 464

Table modified from the Industry TUode of Practice

6.2. CFA GLOSSARY OF DEFINITIONS

This is a glossary of definitions, focussing on HACCP, developed to ensure clarity with the Food
Standards Agency regarding legal and hygiene issues and to assist the Health Protection Agency in

understanding industry terminology.
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6.3. Microbiological Guidelines for Ready-to-eat Food(FEHD, 2001)

* C(lassification of Microbiological Quality
The microbiological assessment of ready-to-ecat food on the above three components will lead to the
classification of the food quality into one of the following four classes:

(a) Class A: the microbiological status of the food sample is satisfactory.

(b) Class B: the microbiological status of the food sample is less than satisfactory but still
acceptable for consumption.

(c) Class C: the microbiological status of the food sample is unsatisfactory.
This may indicate a sub-optimal hygienic conditions and microbiological safety levels. Licensees of
food premises should be advised to investigate and find out the causes and to adopt measures to
improve the hygienic conditions. Taking of follow-up samples to
verify the improvement may be required.

(d) Class D: the microbiological status of the food sample is unacceptable. The food sample
contains unacceptable levels of specific pathogens that is potentially hazardous to the consumer. In
addition to giving advice to the licensee of the food premises as stated in (c) above, warning letters

aswell as other enforcement actions should be considered.
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MAicrobiological Timits

for

Assessment of Microbiological Quality of Readv-to-Eat Foods

MAlicrobiological guality
Criterion coloroe-formmz vnit (ofin) per gram mmless specified
Class A Class B Class C Class Iy
Satisfactory Avccepiable Unsatisfactory Tnaccepiable
Aerobic colonw count (ACC) [30°C/48hours]
1 = 10° 10° — = 107 = 10" LA
Food 2 = 107 10° — = 107 = 10° ™LA
Category 3 = 10° 10° — = 10° = 107 A
(zea r2ble next paze) m - I'DG 107 — .‘:: lD? = 10 NA
) - 5 NYA TNA NA INA
Indicator orgamsms (apply to all food categornies)
E coli (total) | =20 20 — = 100 = 100 NAA
Pathogens (apply to all food categories)
Campviobacter spp. Mot detected A it Present
m 23g m 25z
E cofi O157 Mot detected ™A A Present
i 25g m 25
I monocyiogenes Mot detected A DA Present
i 25g mn 25g
Safmonella spp. Mot detected A NAA Present
m 25g in 25g
I~ cholerae Mot detected A YA Present
m 25g in 25
I parahaemolviicus =20 20— =100 [ 100 — = 10" = 100
5. aurens = 20 20— =100 | 100 — =10% = 107
C. perfiingens = 20 20— =100 | 100 — =10% = 100
. cereus = 10° 10° — =10 | 10° —=10° = 10°

™A denotes Mot applicable™

Annex: Food Categoryv Table for Aerobic Colony Count Assessiment

Food group Food item

Category

vleat Beetburgers and kebabs

i s

Pate (meat. seafood or vegetable)
Poultry (unsliced)

Preserved meat

Sausages
Smoked meat
Smi-men & lo-1nes

(dred)
Steak and kndney [ meat paes
Trnipe and other offal

Salammm and fermented meat products

Shced meat (ham and tongue) (cold)
Shced meat (beef. haslet. porlk. poultry. etc.)

Seafood Crustaceans
Pickled fish

Other fish (cooked)
Owysters (ramw)
Seafood meals
Shellfish (cooked)
Smoked fish

Dessert
Cream

dairy cream
Cheesecake
MNionsse S dessert
Tarts, flans and pies
Trfle

Cakes_ pastnies. slices and desserts — wath dawry

Cakes_ pastrnies. slices and desserts — wiathout

M WRREWHWEWEN WhWWHNWLERNWRNE

W kd = LR
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Food group Food item Category
Savoury Bean curd 5
Cheese-based bakery products
Fermented foods

Flan / quiche

Dips

Mavonnaise [ dressings
Samosa

Satay

Spring rolls

Vegetable Coleslaw / salads (with or without meat)
Fruat and vegetables (dnied)
Fruat and vegetables (fresh)

Eice
Vegetables and vegetable meals (cooked)
Dary Cheese
Yoghurt
Ready-to-eat Pasta / p1zza
meals Ivleals (others)
Sandwiches and  [With salad
filled rolls Without salad

Sushi & saslumu  |Fish fillet and fish roe sashinu /7 sushi
Sashumm other than fish fillet and fish roe

| B I S IR Y GO S T R P IR ') S T PSR Ny (O R iy S TR G

(FEHD, 2001)

6.4. GUIDELINES ON THE APPLICATION OF GENERAL
PRINCIPLES OF FOOD HYGIENE TO THE CONTROL OF LISTERIA
MONOCYTOGENES IN FOODS(CAC/GL 61, 2007)

ANNEX I: RECOMMENDATIONS FOR AN ENVIRONMENTAL MONITORINGS
PROGRAM FOR LISTERIA MONOCYTOGENES IN PROCESSING AREAS

Manufacturers of ready-to-eat foods should consider the potential risk to consumers in the
event their products contain L. monocytogenes when they are released for distribution. The
necessity for an environmental monitoring program is highest for ready-to-eat foods that
support L. monocytogenes growth and that are not given a post-packaging listericidal
treatment. Recontamination has led to many of the recognised outbreaks of listeriosis. One
effective element of managing this risk is to implement a monitoring program to assess

control of the environment in which ready-to-eat foods are exposed prior to final packaging.

A number of factors (a—i) should be considered when developing the sampling program to
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ensure the program’s effectiveness:

a) Type of product and process/operation

The need for and extent of the sampling program should be defined according to the
characteristics of the ready-to-eat foods (supporting or not supporting growth), the type of
processing (listericidal or not) and the likelihood of contamination or recontamination
(exposed to the environment or not). In addition, consideration also needs to be given to
elements such as the general hygiene status of the plant or the existing history of L.
monocytogenes in the environment.

b) Type of samples

Environmental samples consist of both food contact and non food contact surface samples.
Food contact surfaces, in particular those after the listericidal step and prior to packaging,
have a higher probability of directly contaminating the product, while for non food contact
surfaces the likelihood will depend on the location and practices.

Raw materials may serve as a source of environmental contamination and may therefore be
included in the monitoring program.

¢) Target organisms

While this document addresses L. momnocytogenes, effective monitoring programs may also
involve testing for Listeria spp; their presence is a good indicator of conditions supporting
the potential presence of Listeria monocytogenes. Where appropriate and shown to be valid,
other indicator organisms may be used.

d) Sampling locations and number of samples

The number of samples will vary with the complexity of the process and the food being
produced. Information on appropriate locations can be found in published literature, can be
based on process experience or expertise or in plant surveys. Sampling locations should be
reviewed on a regular basis. Additional locations may need to be sampled depending on
special situations such as major maintenance or construction or when new or modified
equipment has been installed.

e) Frequency of sampling

The frequency of environmental sampling would be based primarily on the factors outlined
under sub-heading "Type of product and process/operation”. It should be defined according
to existing data on the presence of Listeria spp. and/or L. monocytogenes in the
environment of the operation under consideration. In the absence of such information

sufficient suitable data should be generated to correctly define the appropriate frequency.
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These data should be collected over a sufficiently long period as to provide reliable
information on the prevalence of Listeria spp. and/or L. monocytogenes and the variations
over time. The frequency of environmental sampling may need to be increased as a result
of finding Listeria spp. and/or L. monocytogenes in environmental samples. This will depend
on the significance of the findings (e.g. L. monocytogenes and a risk of direct
contamination of the product).

f) Sampling tools and techniques

It is important to adapt the type of sampling tools and techniques to the type of surfaces
and sampling locations. For example sponges may be used for large flat surfaces, swabs
may be more appropriate for cracks and crevices or scrapers for hard residues.

g) Analytical methods

The analytical methods used to analyse environmental samples should be suitable for the
detection of L. monocytogenes and of other defined target organisms. Considering the
characteristics of environmental samples it is important to demonstrate that the methods are
able to detect, with acceptable sensitivity, the target organisms. This should be documented
appropriately. Under certain circumstances it may be possible to composite (pool) certain
samples without loosing the required sensitivity. However, in the case of positive findings
additional testing will be necessary to determine the location of the positive sample.
Fingerprinting isolates by one or more of the available genetic techniques (e.g., pulsed field
gel electrophoresis, ribotyping) can provide very useful information about the source(s) of L.
monocytogenes and pathway(s) that lead to contamination of the food.

h) Data management

The monitoring program should include a system to record the data and their evaluation,
e.g. performing trend analyses. A long-term review of the data is important to revise and
adjust monitoring programs. It can also reveal low level, intermittent contamination that may
otherwise go unnoticed.

i) Actions in case of positive results

The purpose of the monitoring program is to find L. monocytogenes or other target
organisms if present in the environment. Generally manufacturers should expect to find them
occasionally in the processing environment. Therefore an appropriate action plan should be
designed and established to adequately respond to positive findings. A review of hygiene
procedures and controls should be considered. The manufacturer should react to each

positive result; the nature of the reaction will depend upon the likelihood of contaminating
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the product and the expected use of the products. The plan should define the specific action
to be taken and the rationale. This could range from no action (no risk of recontamination),
to intensified cleaning, to source tracing (increased environmental testing), to review of

hygienic practices up to holding and testing of product.

6.5. POLICY FOR FOOD HYGIENE, PEST CONTROL SAFETY &

QUALITY

SAFE FOOD HANDLING PRACTICES

a) Good catering practice relating to safe food handling must be adhered to at all times - See Code

of Practice No 6.

b) All storage, processing etc. temperatures will be monitored and recorded in accordance with The

Food Safety (Temperature Control) Regulations 1995 and the cook-chill guidelines. (See Code of

Practice No 6 & No 9).

¢) Food poisoning attracts increasing public concern and constitutes an increasing threat to the

caterers whose career or business could fail as a result of just one serious incident. Food poisoning

occurs through lack of control of pathogenic micro-organisms which infect the consumer and/or
produce poisonous toxins in the food before it is consumed.

Food prepared without adequate attention to hygiene cannot normally be rendered safe by means of

testing and corrective treatment. Preventive planning and operation are essential to ensure all "due

diligence" has been taken (see page 6 for the defence of "Due Diligence"). The Trust will identify
steps in the activities of the food system which are critical to ensuring food safety and ensure that
adequate safety procedures are identified, implemented, maintained and reviewed.

The Hazard Analysis and Critical Control Points (HACCP) concept provides a logical and systematic

basis for such an approach. HACCP as a system identifies specific biological, chemical and physical

hazards that may adversely affect food safety and develops measures for their control. HACCP
principles are taken into account in the Safe Food Systems throughout the Trust.

The system includes a number of basic principles including:

* The determination of the points, procedures, operational steps that can be controlled to eliminate
the hazard or minimise its likelilhood of occurrence - these are the Critical Control Points
(C.C.P).

* The establishment of target levels and tolerances which must be met to ensure the C.C.P is
under control.

* The establishment of a monitoring system to ensure control of the C.C.P by scheduled testing or
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observations.

* The establishment of corrective action to be taken when monitoring indicates that a particular
C.C.P is not under control.

* The establishment of procedures for verification including supplementary tests and procedure to
confirm the HACCP is working effectively.

* The establishment of documentation concerning all procedures and records appropriate to
principles of HACCP and their application. For further information refer to Safe Food System
Files located as in Appendix A.

CODE OF PRACTICE
* PROCESS CONTROL COOK CHILL
When establishing or maintaining a cook-chill system the DHSS Guidelines on cook-chill and

cook-freeze catering systems should be followed.

1. PRINCIPLES OF COOK/CHILL

1.1 All raw materials will be checked for quality on delivery as detailed in Code of Practice No 5.
1.2 In order to reduce the risk of cross-contamination, raw food and cooked food preparation will
be separated by time in the production scheduling.

1.3 Cooking will create core temperatures of 75°C.

1.4 Chilling will begin within 30 minutes of the end of cooking and either

a) The product will be chilled to 3°C within a further period of 90 minutes. Or,

b) In the case of joints of meat, the product will be chilled to 3°C within a further period of 120
minutes.

1.5 Chilled food will be maintained at 3°C. If the temperature during storage exceeds 5°C it will be
served within 12 hours and if it exceeds 8°C, it will be discarded.

1.6 Insulated containers capable of maintaining 3°C should be used for distribution to

other sites.

1.7 Foods will be regenerated within 30 minutes of removal from chill to a minimum of 75° and
used the day after production.

1.8 Service should begin within 15 minutes of regeneration and the food maintained at 63°C. Items
to be served cold should be consumed as soon as possible and within 30 minutes of removal from
chill.

1.9 Unconsumed reheated food must be destroyed.

1.10 Self adhesive labels will be placed on all containers of food prior to chilling. Each

label will carry the following instruction. Day and date of production
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VACUM PACKER
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Questionnaires for Consumer Studies

Name

Product # 241

Evaluate the product in front of vou bv onlv looking at it.

® Buying this product in convenience store. indicate your opinion by checking one box [ V ].

Amount for one person

O O O O O
Too Just right Too
little much

Now we are going to ask vou to taste (#241) instant chicken braising.

After each sample, please indicate how you feel about the product.
Take enough quantity of sample to form an opinion about the product.

® Please rinse your mouth before starting.

® Evaluate the product in front of you by looking at it and tasting it.

Specific Evaluation

Retaste the product as needed and check the box for your response [ V | for both questions (LIKING and
INTENSITY LEVEL) for each characteristic.

Liking Intensity / Level
Flavor

Saltness OO0OO00O0O0Oo0o0OOd OO0 DoODooOooOooOgaoaoo
Dislike nl/nd Like None High
extremely extremely

Sweetness OO0O000O00o0O O OO0 DODooOoOoOooOgaoaoo
Dislike nl/nd Like None High
extremely extremely

Seasoning O ooododooogod O oooooogogd
Dislike nl/nd Like None High
extremely extremely

Off flavor OO0O000O000O0O0 OO0 DODooOoOoOooOoaoaoo
Dislike nl/nd Like None High
extremely extremely

Harmony O 0oooooooao O oooooogogd
Dislike nl/nd Like None High
extremely extremely

Texture

Softness O 0oooooooao O oooooogogd
Dislike nl/nd Like None High
extremely extremely
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Product # 241

Liking Questions

Please retaste the product as needed and indicate how much you LIKE or DISLIKE the following. Check the box that
represents your response [ V' ].

Overall appearance

O O O O O O O O O
Dislike nl/nd Like
extremely extremely

Overall flavor

O O O O O O O O O
Dislike nl/ind Like
extremely extremely

Overall texture
O (N (N O O O (N (N O
Dislike nlnd Like
extremely extremely
Overall aftertaste
O (N (N O O O (N (N O

Dislike nl/ind Like
extremely extremely

® Considering ALL characteristics (APPEARANCE, FLAVOR. TEXTRUE. and AFTER TASTE) indicate your
overall opinion by checking one box [ V'].

Overall opinion

O O O O O O O O O
Dislike Neither like Like
extremely nor dislike extremely
(nl/nd)
® Comments: Please indicate WHAT in particular you liked or disliked about this product.
(USE WORDS NOT SENTENCES.)
LIKED DISLIKED
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Please drink water before we taste the next sample.

“Wait a minute”

Product # 697

Evaluate the product in front of vou by onlv looking at it.

® Buying this product in convenience store, indicate your opinion by checking one box [ V' ].

Amount for one person

O O O O O
Too Just right Too
little much

Now we are going to ask vou to taste (#697) instant chicken barbecue.

After each sample, please indicate how you feel about the product.
Take enough quantity of sample to form an opinion about the product.

® Please rinse your mouth before starting.

® Evaluate the product in front of you by looking at it and tasting it.

Specific Evaluation

Retaste the product as needed and check the box for your response [ V ] for both questions (LIKING and

INTENSITY LEVEL) for each characteristic.

Liking Intensity / Level
Flavor

Saltness Oo0oooDoogooad Ooo0DooOooooad
Dislike nl/nd Like None
extremely extremely

Sweetness Ooooooo-dod O o0ooooooao
Dislike nl’nd Like None
extremely extremely

Oily Ooooooo-dod O o0ooooooao
Dislike nl/nd Like None
extremely extremely

Seasoning O0O0OoooDoooad O0DoOoOooOoooad
Dislike nl/nd Like None
extremely extremely

Off flavor Oo0oooDoogooad Ooo0DooOooooad
Dislike nl/nd Like None
extremely extremely

Texture

Softness Oo0oooDoogooad Ooo0DooOooooad
Dislike nl/nd Like None
extremely extremely
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Product # 697

Liking Questions

Please retaste the product as needed and indicate how much you LIKE or DISLIKE the following. Check the box that
represents your response [ V ].

Overall appearance

O O O O O O O O O
Dislike nl/nd Like
extremely extremely

Overall flavor

O O O O O O O O O
Dislike nl/nd Like
extremely extremely

Overall texture
O O O O O O O O O
Dislike nl/nd Like
extremely extremely
Overall aftertaste
O O O O O O O O O

Dislike nl/nd Like
extremely extremely

® Considering AL L characteristics (APPEARANCE. FL AVOR. TEXTRUE. and AFTER TASTE) indicate your
overall opinion by checking one box [ V ].

Overall opinion

O O O O O O O O O
Dislike Neither like Like
extremely nor dislike extremely
(nl\nd)
® Comments: Please indicate WHAT in particular you liked or disliked about this produect.
(USE WORDS NOT SENTENCES.)
LIKED DISLIKED
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Question for Classification Purposes

What is your gender?

Male [ 1]
Female [ 1]

What is your date of birth? (record as YYYY, e.g. 1975)
[ ]

How long have you been in Korea? (in month)
] months

What is your nationality?

[ ]

What is your city (province) of residence in your country?

[ ]

How often do you eat chicken stew or barbecue?

] Less than once a month
] 1to 3 times a month

] Once a week

] 1to 3 times a week

] 4 times and above

On what occasions do you eat chicken stew or barbecue?

[ ]Breakfast

[ ]Snacks

[ ]Lunch

[ ]1Dinner

[ JAny time of the day

Thank you!
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