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Abstract

This study was done to provide basic data for the operation of a safer cook-chill system by comparing and
evaluating the quality of foods which were prepared using the sous vide cook-chill system and the conventional
cook-chill system, according to the preparation methods and storage temperature. Simmered chickens in soy sauce
were prepared using the sous vide cook-chill system and the conventional cook-chill system and their quality was
evaluated at the time of preparation and storage. Firstly, foods were prepared using the sous vide cook-chill
(SVCC) system and the conventional cook-chill (CC) system and the redquired time and temperature during each
preparation stage were measured and physicochemical (pH, Aw, and moisture content) and microbial qualities were
evaluated. Secondly, in order to evaluate the quality and safety, the moisture content and microbial (standard plate
count, coliform count, psychrotrophic bacteria count, and anaerobic bacteria count) qualities were evaluated
according to the preparation methods and temperatures after the foods were stored at 3°C and 10°C for 10 days and

reheated.
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o] AL Addsle FHSZ Sous vide Cook-Chill
System o]2}alx® STHG Xie 2000).
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T3 Sous vide Cook-Chill System2 Cook-Chill
Systemol] H]&] A7} 4~(Hilda Nyati 2000, Sheard MA
5 1995), #5373 £, 94¢3 F&(vor JIC & 2000),
o AEE ZZFAKim HI 5 2002, Kwak TK & 1990,
Kazi Shamsuzzamzn E 1994), o]|3st3d] FAG Xie
2000) 5°] +Fsthal BAE Qloh

0]x3}8 Cook-Chill System¥} H|nL3|A Sous vide
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1) SVCC

AEXZLE (FTEA+LLDP+UU &, 200*300mm)
g A8, AEBE 160 gRAE FDH VBTAUE
g3 WY AFEZ7|Model T-300, Tower Industry)
2 g7]std ¥, XFo] &45d AEe Ed g%
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2) CC

Steam convection oven (ME106T, LAINOX, Italy)ol
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Table 1. Effect of preparation methods and storage temperature on change of pH

Mean+S.D.
. Storage Storage day
Preparation methods temperature(‘C)" o 1 3 3 7 10
Storage 3 6.11+0.01 6.13+0.01 6.13+0.01 6.13+0.00 6.17+0.01 6.10+0.07
SVCC 10 6.11+0.01 6.10+0.01 6.13+0.04 6.16+0.00 6.16+0.01 5.89+0.06
Reheating 3 6.11+0.01 6.0410.01 6.04+0.00 6.07+0.01 6.03+0.17 6.40+0.01
10 6.11+0.01 6.2810.01 6.23+0.01 6.23+0.02 6.30+0.01 6.39+0.01
Storage 3 6.14:0.01 6.38+0.04 6.30:0.01 6.32+0.00 6.38+0.01 6.39+0.01
cc 10 6.1410.01 6.31+0.01 6.30+0.01 6.37£0.01 6.38+0.00 6.40+0.01
Reheating 3 6.14+0.01 6.28+0.01 5.8210.09 6.33+0.02 6.39+0.00 6.64+0.01
10 6.1420.01 6.16+0.06 6.2910.01 6.37+0.01 6.36+0.01 6.61+0.01
* 3C(refrigerator storage), 10°C (cold table storage)
® immediately after cooking
Table 2. Effect of preparation methods and storage temperature on change of Aw
Mean+S.D.
. Storage Storage day
Preparation methods 1 rature(‘C)* 0° 1 3 5 7 10
Storage 3 0.93+0.01 0.90+0.01 0.92+0.01 0.92+0.00 0.93+0.01 0.94+0.01
svee 10 0.93+0.01 0.92+0.01 0.93+0.01 0.94+0.01 0.94+0.01 0.95+0.01
Reheating 3 0.93+0.01 0.93+0.01 0.93+0.01 0.93+0.01 0.93+0.01 0.94+0.01
10 0.93+0.01 0.95+0.01 0.93+0.01 0.93+0.00 0.93+0.01 0.94+0.00
Storage 3 0.94+0.01 0.98+0.01 0.94+0.01 0.95+0.01 0.95+0.01 0.94+0.01
cc 10 0.94+0.01 0.94+0.01 0.95+0.01 0.99+0.01 0.98+0.01 0.98+0.01
Reheating 3 0.941+0.01 0.94+0.01 0.94+0.00 0.95+0.00 0.95+0.01 0.95+0.01
10 0.9420.01 0.98+0.01 0.95+0.01 0.99+0.01 0.95+0.01 0.98+0.01
* 3C(refrigerator storage), 10°C(cold table storage)
® immediately after cooking
Table 3. Effect of preparation methods and storage temperature on change of Moisture contents
Meanz+S.D.
. Storage Storage day
Preparation methods temperature(‘C)* 0 1 3 5 7 10
Storage 3 70.61+0.08 62.00+0.64 64.19+0.59 74.12+1.76 60.46+2.35 71.15+0.13
SVCC 10 70.61+0.08 63.42+6.77 69.40+0.06 68.87+1.12 68.53+1.99 74.12+1.76
Reheating 3 70.61+0.08 67.99+2.64 65.06+0.11 65.01+0.11 67.68+0.88 67.38+1.72
10 70.61+0.08 78.55+0.54 76.1210.25 72.47+0.11 68.50+0.89 70,28+0.04
Storage 3 62.23+0.18 54.42+0.81 64.99+0.02 63.1342.12 61.46+2.35 61.30+3.80
cc 10 62.23+0.18 59.02+1.16 58.42+0.68 65.61+2.01 64.19+0.59 60.16+0.21
Reheating 3 62.23+0.18 60.16+0.21 55.81+2.17 60.25+0.79 55.85+1.11 56.46+2.99
10 62.23+0.18 62.26+1.49 61.00+0.31 61.05+5.29 59.40+4.21 51.78+1.75
3 (refrigerator storage), 10°C(cold table storage)
® jmmediately after cooking
AR A 67.38%2 o] FRIAFY &4Ho] HHJL e FEFFL SVCCAAE FETF &40 AY
g occolA) sEgEe) 4o tha 2A LolRee sy ColNE B8 ANG ¥ FEFE &4
¢ 5 A AFLE] G2 FRFBL SVCCAAE o] A YoixTh ok VFTFoT SAUYRY &
AZ71Zo] Ades H Aol7h gieyd CCollAE BELE 8 F Adv2 & F Aoy oA xg
10T o Be &40 dolgth @, Aawdel 9 ANE B FEFFY i) SVCCH THH o]
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Table 4. Changes in standard plate counts

3% -

A9 -

)

3

o

of Simmered chicken in soy sauce related to preparation methods and

storage temperature Mean+S.D.
. Storage Storage day
Preparation. methods tempcratufe("C)a o° 1 3 5 7 10

S 3 226+024  278+0.00  2.80:0.04  2.80:+0.04 293006  3.20£0.17
svee forage 10 226+024  2.83+004 2931003  3.07:0.02  3.79+001  4.19+001
. 3 - ; - - - 120+0.17
Reheating 10 ; - - ; 2694009  3.52+0.07
Storage 3 143:125 3443002  3.90001  4.05:005 4.74:006 5274023
10 143+125  378+001 405004 429:001  535:002  601:023
cC . 3 - ; ; 2261004  2.67:0.06  4.16:0.28
Reheating 10 - ; 2261024  2.52:007 375005  5.4610.15

b

# 3C(refrigerator storage), 107 (cold table storage)
- : Not Detected

immediately after cooking

Table 5. Changes in coliforms counts of Simmered chicken in soy sauce related to preparation methods and storage

temperature Mean+S.D.
. Storage Storage day

Preparation. methods temperaufe(t)“ 0 1 3 5 7 10

Storage 3 - 1.10+0.17 1.20£0.17 1.2040.17 2.30+0.00 2.42+0.10

SvVee 10 - 1.20+0.17 2.3610.10 2.520.07 3.22+0.03 3.52+0.07
Reheating 3 i i i i i i

10 - - - - 0.50+0.55 1.26+0.24

Storage 3 1.33£1.15 1.46+0.03 1.66:0.10 2.69+0.09 3.30+0.00 3.77+0.06

cc 10 1.33t1.15 1.4620.15 2.52+0.07 2.75+0.46 3.85+0.01 4.20+0.17

Reheating 3 - - - - 1.20+0.17 2.16+0.28

10 - - - - 2.30+0.00 3.43£1.25

* 3 (refrigerator storage), 10°C(cold table storage) ° immediately after cookin;
g y g

- : Not Detected

Table 6. Changes in psychrotrophic bacteria counts of Simmered chicken in soy sauce related to preparation method

and storage temperature Mean+S.D.
. Storage Storage day
Preparation methods - rarure('C)’ 0° 1 3 5 7 10
Storage 3 N.A 0.67+0.58 1.48+0.00 1.48+0.00 1.52+0.07 1.73+0.05
SVCC 10 N.A 1.52+0.07 1.60+0.00 1.73£0.05 2.75+0.05 2.90+0.00
Reheating 3 N-A ) ) i ) )
10 N.A - - - - -
Storage 3 N.A 1.52+0.07 1.63+0.06 2.73+0.05 3.35+0.01 3.57+0.02
cc 10 N.A 1.48+0.00 2.42+0.10 2.63+0.06 3.57+0.23 3.92+0.03
. 3 N.A - - - 1.48+0.00 2.42+0.10
Reheating
10 N.A - - - 2.52+0.07 2.75+0.05

* 3C(refrigerator storage), 10°C(cold table storage)
b . .

immediately after cooking
N.A : Not Attained - : Not Detected

@3 AlmdT.

2) | AEF FAH3} £4
() 35 g9d+
z8 259 ¥F PWFF7) SVCC 2.26(Log CFU/G,
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Table 7. Changes in anaerobic bacteria counts of Simmered chicken in soy sauce related to preparation methods and storage

temperature Mean+S.D.
. Storage Storage day

Preparation methods - ture(C)° o° 3 5 7 10
N 3 NA ; - - ;

orage 10 NA - - 0.67¢058  1.10:0.17
svce 3 NA - - - -

Reheating 10 NA ; ; - 1.00+0.00
N 3 NA ; ; - ;

orage 10 NA . - - 2.42+0.10

cC

Reheatl 3 NA ; - ; ;

ceane 10 NA - - - 2.10:0.17

* 3C(refrigerator storage), 10C(cold table storage)
b immediately after cooking
N.A : Not Attained - : Not Detected

19500 3.44¢} 3782 SVCCS ulz7iA=E & zpol7}
Ao 3T 10CAF 10894 & 2z 52734 6.10
o] A&YAtt AF2Ed W XFE FAATE B
W 3THEG 10T #57F o Bol AEHAeH 4t
o) mEtME ARVl AEFE SVCCH| H&]
CC7t % A4 HA&EHJAT & JdAFL=E AZ F
BEERRFTE AN AGFE 457 SIS
= AES 2ien AFE 9 ALy wEtA
@Y F2o] o)z} Wt} SVCCelA 3T 10CAHZ
102547} 320, 4198 =@ AE 7]%(10° CFU/g)
< WHEATE FEIJLY CCAME 10TAZ 104
A7} 6012 7)&XE 2Fss ALZ Hol 3T 10
T AR} ¢Asitha AARH YT

A7tE F EEPFAFE SVCCY A 3CAHZ
1045 A 1.20, 10CAAE 795 10497 2.699} 3.52
2 2425 2goy uAEF 7ER FAT FE0]
Atk CCo A 3T A% 3AZA AEHA F%
3, o] & 2FH4 A&EEA 10¢97 41622, 10T
A 39A5E Fol AEHWA 226, 1047 5.46
o2 AZFA AF2E ©wE AUME & XFEE
BHEsE BE AFFez 3CHTG 10CY #5471 o
EA A&HAAEY SVCCAME 3T9 10T F A
ZezoA S40] AF 1047HA AL ALREH
U CCAAME &3] 10TAAN ZEBFHFF7E =4 o
B mlAEH 9ol ki AlEETh A
e A7tE F EEEHESTE SVCCS CCEF 71FEH]
o ¢tAF FFo)7 FIP2Y CCAA HBES] Y
& Ao A AT

72 78t s] A #2273 A 55(2006)

CCell wls) 53] H2 #7F A&d SVCCe AT
g B, AaFFoE Y YFIFR] pseudomonas
o} 22 3718AEY Aol AAHR F71E 2300M
lactobacillus7t WIAE L& AA e FAsHEoIH A
o AAs7] HE(Daniels JA 5 1985)0] CColl Hl&] Al
9 &=t A9E 549
T ARG A #FHo] kAL E

) WFFET

Z23 AF SVCCIAAM= ASHA &sken CCAA
13302 A&HYh SVCCY AS 3T 10T A
Z 149 1.10, 1.200.8 H|$3 f=Foldew, 3CAHZF 5
A7R] ol & sk Qo] #5785 fASe F29]
oxggm, 1095 2427F AEHYS 10CAF 3Y
23602 FA3] F7kste TdA = 3228 VIEAE
23t 10QA) = 3527 AE2HATE CCAME 3
T 10CAR 799 330, 3852 ZJtste] 1094
377, 42022 AZ7IZre] AIAEFE ddFddTTY
2 F7He Ry 71EAE 2FEAT AvtE Foll=
SVCCe] A$ 3TAR 104974A9 ddad=s7F 25
Atdste] AEEA g™ 10CAZT 10894 A7HE
F7t 1262 FAaste JEX A AT FEoldTh
CCe AS 3T 10CAZF 54AAA N7t
2 Ao 1095 42 2.16, 34322 AEEH
o] 10T 7IEAE 2HtA T

) AGd=
SVCCelA 3Tst 10CAZ 1Y 067, 1523021, 3
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Atk £ F o ZIGANAREY JFEF]
AR ARNE AFskeT 23 olgt Al dTh

Nicholanco 5(1978)2 =& A] H]AEo] £H3] A}
457 g s ¥AVTe] AR wet A
A F24o] Boju ArtE F Faste §49 7
AER ZH9 #HEo] 2=-2aA7HY FAE w$
Fasitta g ole] vlAE AP oz}
AIEEE SVCCe Yoz 2&- 297 &G A&
A A77F 2835 Atk

ks
=
EUS

@ 7N Hd7F

SVCCe| 3T AZeAe @rlddtel As AEHA
Z%om 10TE AZ 5974 AEHA gtirt 744
FE 067, 10¥ 110e2 A&FHUT} CCY AL
SVCCY 3CTAZF VA2 1089744 A5 HEH
2 %I 10CAF 109 2422 A&HYh A7E
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s APEEAE Rt AE&FNeH, 1095 1.00L
2 A Rol= Fr8FY & 74 glo] AvtE A
I H&g 02 HEHAL CCY FS 10CAHFE
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Kwak TK(1984)2 XZd S2dAM AHE = A&
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