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Evaluation of the quality of Danhopak tzeam prepared with the Sous vide Cook-Chill
System and Conventional Cook-Chill System
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Dept. of Food & Nutrition, Sungshin Women's University

Abstract

This study was performed to provide basic data for the operation of a safer cook-chill system by comparing
and evaluating the quality of food prepared using the sous vide cook-chill(SVCC) and cook-chill(CC) systems,
according to the preparation methods and storage temperature. When the effects of preparation methods and
storage temperatures on the physicochemical and microbial qualities were analyzed, the following results were
obtained. Firstly, the microbial risk was reduced and the food was raised when danhopark tzeam were prepared
with SVCC compared with CC in which changes in pH and Aw and moisture content loss were less than with
SVCC. Secondly, the storage period tested in this study was limited to only 10 days, which prevented any
significant difference from being seen at 3C and 10°C in the degradation of food quality when SVCC and CC
were compared. However, the overall quality and safety as indicated by the physicochemical and microbial
qualities at 10°C were relatively low for and with CC, suggesting that SVCC is a more effective method,
probably because vacuum packing eliminates oxygen in the food, thereby inhibiting bacterial growth.
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Recipe name : Danhopark tzeam, Yield: 50 portions, Portion size : 60 g
ibl
Phases in product flow Ingredients Poﬁ?;z(ig) Methods of preparation

Purchasing & Receiving Sweet-pumpkin

Pre-preparation Sweet-pumpkin 9.0

Soybean sauce 0.5

P ti
reparation Suger 01

Vacuum packaging
Cooking
Cooling

Until Pre-preparation, hold below=7C.

Wash and cutting.(7x7x4 cm)

Until preparation, store at a refrigerator(<7C)

Mix all seasonings well.

Spray seasonings mixture to cutted Sweet - pumpkin.

Package by 2 portions(120 g)

Place Packaged food into steam/convection oven. Heating at steaming
condition at 80C for 30 min(until Sweet-pumpkin internal temp.=757C)
Transfer the Packaged food immediately to blast chiller.

After begining, cooling to < 3C within 90 min.

Storage

Reheating

to 85T

After labeling date of production, hold at a refrigerator.(<3C and 10°C)

After preheating at steaming condition at 120°C for 10min, Heat food
for 10min.

Fig. 1. Determine plan and preparation methods for Danhopark tzeam at Sous vide Cook-Chill system

- 505 -

F3ze) Hete A AW A]45(2006)



88 Sous vide Cook-Chill System3} Conventional Cook-Chill System©. 2 A" v iwge nAd gy LAy}

Recipe name : Danhopark tzeam, Yield: 50 portions, Portion size : 60 g
. . Edible .
Phases in product flow  Ingredients Portion(kg) Methods of preparation

Purchasing & Receiving Sweet-pumpkin

Pre-preparation Sweet-pumpkin 9.0

Until Pre-preparation, hold below<77TC.

Wash and cutting.(7x7x4 cm)
Until preparation, store at a refrigerator(<7C)

Mix all seasonings well.

Soybean sauce 0.5

i
Preparation Suger 01

Spray seasonings mixture to cutted Sweet - pumpkin.
Put into Sweet - pumpkin with seasoning mixture in sanitary utensil.

(Use diposable gloves)
Place pans into steam/convection oven. Heating at steaming condition at

Cooking

100 for 15min. (until Sweet -pumpkin internal temp.>75%C)

Transfer the pans immediately to blast chiller.

Cooling

Packaging

After begining, cooling to < 3C within 90 min.

Package by portions (120 g) with Sterilization pack.

Label time and date of production.

Storage

After labeling date of production, hold at a refrigerator.(<3C and 10C)

After preheating at steaming condition at 120°C for 10min, Heat food

Reheating

to 85C for 7min.

Fig. 2. Determine plan and preparation methods for Danhopark tzeam at Cook-Chill system
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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 temperatufe("C ) o° 1 3 5 7 10
Storage 3 6.65+0.01 6.62+0.02 6.68+0.05 6.68+0.01 6.610.01 6.63+0.01
SVee 10 6.65+0.01 6.68+0.04 6.68+0.02 6.68+0.01 6.5110.01 6.33+0.02
Reheating 3 6.65+0.01 6.65+0.01 6.62+0.03 6.58+0.01 6.58+0.00 6.70+0.04
10 6.65+0.01 6.6310.01 6.63+0.01 6.60+0.01 6.62+0.01 6.71£0.01
Storage 3 6.37+0.07 6.31+0.28 6.4320.02 6.50:0.02 6.81+0.26 6.8610.03
cc 10 6.3720.07 6.66+0.14 6.47+0.01 7.09+0.01 6.8710.02 6.87+£0.01
Reheating 3 6.37+£0.07 6.58+0.03 6.68+0.01 6.67+0.02 6.67+0.02 6.76+0.02
10 6.37+0.07 6.55+0.06 6.73+0.01 6.69+0.01 6.70+0.02 6.78+0.01
*3°C (refrigerator storage), 10C(cold table storage)
bimmediately after cooking
Table 2. Effect of preparation methods and storage temperature on change of Aw. Mean+S.D.
. Storage Storage day
Preparation methods temperatufe(°C)a o° 1 3 : 5 7 10
Storage 3 0.95+0.01 0.9240.01 0.93+0.01 0.93+0.01 0.94+0.01 0.9420.01
svee 10 0.95+£0.01 0.93+0.01 0.94+0.01 0.95+0.01 0.95+0.01 0.95+0.01
Reheating 3 0.95+0.01 0.93+0.00 0.94+0.01 0.94+0.01 0.94+0.01 0.94+0.01
10 0.95+0.01 0.93+0.01 0.95+0.01 0.95+0.01 0.95+0.01 0.95+0.01
Storage 3 0.96+0.00  0.93%0.01 0.95+0.01 0.95+0.01 0.96+0.01 0.97+0.01
cc 10 0.96+0.00 0.94+0.01 0.9410.01 0.95+0.01 0.97+0.01 0.97+0.01
Reheating 3 0.96+0.00  0.93+0.01 0.95+0.01 0.95+0.01 0.95+0.01 0.95+0.01
10 0.96+0.00  0.94+0.01 0.95+0.01 0.95+0.01 0.96+0.01 0.96+0.01
*3C (refrigerator storage), 10°C(cold table storage)
bimmediately after cooking
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Table 3. Effect of preparation methods and storage temperature on change of Mositure contents. Mean+S.D.
Preparation methods Storage ona - Storage day
temperature( C) 0 1 3 5 7 10
Storage 3 71.61+1.82  71.72+0.25 71.33#0.89  70.95+0.11 74.16+006  71.82+0.87
SVCC 10 71.61+£1.82  72.89+0.07 76.89+2.30  78.76£0.01  7829+0.11  79.55+1.64
Reheating 3 71.61+1.82  75.12+0.14  77.51%£1.51 77.42+0.18 75001148  74.56+0.52
10 71.61+£1.82 7400033  76.83+1.80 79.67+0.06 74.36+0.64  74.26+1.94
Storage 3 85.04£0.11  80.90+0.68  82.16+0.04  82.13+0.01  82.96+0.08  82.42+1.55
cc 10 85.04+0.11  85.60+0.62  87.05+1.53  83.66+0.02  81.91+0.15  85.64+2.57
Reheating 3 85.04+0.11  81.48+0.08 81.71+0.48  81.57+0.18 77.81+456  77.69%0.86
10 85.04+0.11  87.35+0.08  85.57+0.48  82.27+2.35  82.61+0.01 85.41+1.12

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

® immediately after cooking

Table 4. Changes in standard plate counts of Danhopark tzeam related to preparation methods and storage temperature

Mean+S.D.
Preparation methods Storage (Eecrilaperamre = 1 ; Storage day : - -
Storage 3 - 2.00+0.00 3.30+£0.00 3.36£0.10 4.3610.10 4.87+0.03
SVCC 10 - 3.360.10 3.6240.01 4.51+0.02 5.5310.01 5.91+0.01
Reheating 3 - - - - 2.00+0.00 2.26+0.24
10 - - 2.10£0.17 2.69+0.09 4.03+0.05 4.30+0.02
Storage 3 1.43+0.96 3.20+0.17 4.01+0.02 4.49+0.02 5.7510.09 6.01+0.02
cc 10 1.43+0.96 3.731£0.05 4.30+0.00 5.7210.01 6.05+0.05 6.25+0.02
Reheating 3 - - - 2.33+1.15 4.20£0.17 4.87+0.03
10 - 1.26+0.24 2.10+0.17 3.16£0.28 4.78+0.08 5.88+0.06
*3°C (refrigerator storage), 10°C(cold table storage)
bimmediately after cooking
-: Not Detected
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ZF 2.42, 3.580] 93 10Ul = 2.80, 3.800] AZHY
th. CCY A% 3T 10CAF 1Y 220, 2672 F

E%%Jcﬂ *@ﬁ%‘ﬂ o weti= CCollA] SVCCHTH &2
BHoew AZ7|zte] FAREA+E Frtsty
71%2% z3stged ol ov odd UFFT
APEER] Ztal A8 FUkste RS & o+ Ay
A7t Foll= SVCCY A2 3TY AZ=AdME=
EH%}E-TLO] E5 APEEHR e 10CAFE 795 1094
AM7VE F 230, 27302 HZAaEHol AEFU CCY
A SEA7A dBFEF7E 25 AMgE o 7933
1044 3CTAZNA 2.12, 2872 FAsed ASHYL
o 10CAZNME 54, 79, 109 1.36, 2.53, 3.160.2
AZDdARYgE i AEHALY AF 1084 =
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EXATh
Kim HJ £(002)& 3TAART 10CAZNA o
o UAE S oy kg 3 2% AR
—3— 2EY FEEE AT F Jdn dPen Kim
& Cook-Chill7}Z3} Sous vide XAz =
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Table 5. Changes in coliform counts of Danhopark tzeam related to preparation methods and storage temperature

Mean+S.D
Preparation methods Storage (Eér;peranue = : 5 Storage day5 > -
Storage 3 - - 1.20+0.17 1.56+0.07 2.42+0.10 2.80+0.04
10 - 1.360.10 2.12+0.07 2.56+0.07 3.58+0.01 3.80+0.09
svcc 3 ) i i i i i
Reheating 10 . - - - 230:030  2.73+0.04
Sstorage 3 - 2.20+0.17 2.56+0.07 2.85+0.00 3.36+0.10 4.3110.02
ce 10 - 2.67+0.06 2.87+0.03 3.91+0.01 4294001  4.59+0.01
Reheating 3 - - - - 2.12+0.07 2.8710.03
10 - - - 1.36+0.24 2.53+0.21 3.16+0.28
°3°C (refrigerator storage), 10°C(cold table storage)
*immediately after cooking
-: Not Detected
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Sous vide Cook-Chill System3} Conventional Cook-Chill System 9.2 J4+H

gaddd ndEd 34971

M 3CARZo] 10CARRY nAEdgoz bAs

o

1“ AR Y A 2TCAHZ] 7TCAZ Bt mjAY
AZo] FHol 2T7F ¢ A} & AF(Kim HY
1997)9} mlA7A 2 G &7 &4 AF A
Qo] rAsiti B 4 glon XA FE
FEF AL ARAVE dFsted ZHFH ol
A2 "}l E3 Nicholanco2} Metthews(1978)= 2] A
A Eo] @A) APEHA Fe Bde Y37l
Zojdo] wl H2H7Y S4ol Holy Artd
Zaste] 49 nAEF F29 B 2Ea8
A|Zbe] BAlE M So3tha stk o] SVCCH
CCe H&A 2E- AaA7H FG ALHRD A7}
Fasta & 5 AR

L2 ot

@ "7V #F

SVCCe AL 3CARNA 59712 Fr1dFe] A
25x otk 7AARE 077, 109 22002 Z7}s)
Atk ¥ 10T AFAAE 19F &34 vt 3
o] 0.87, 10470 4372 ALAA Z2& BRIt
CCY AS 3TAAe Ad AEHA &en 10TAH
2 79 240 o2 FAS Z7lstd 109 42608
718 B tH(Table 7).

A8 & SVCCY A A7 AolA 3CTAZF 5
A7x ASEHA ¥oirt 1049 12002 Ao A&
Hyen 10CAZ 59744 A7td & ApdE A=
5] 2thrF 79 240, 108 3.000.2 Fihste AES
Btk CCY A$ 10CAZNME 79 23602 A7t
o & o= BFsln AE AT Z Aol (e

Table 6. Changes in psychrotrophic bacteria counts of Danhopark tzeam related to preparation methods and storage

temperature Mean+S.D
. Storage temperature Storage day

Preparation methods Y o 1 3 5 7 10

N 3 NA - R 1.10£0.17  2.20+0.17  2.3640.10

svee orage 10 N.A 1.0040.00  1.88+0.06 2.36+0.10  3.85:001  3.93:0.03
. 3 N.A - - - ; -

Reheating 10 N.A ; ; ; 2.86:0.00  2.35:0.11

s 3 N.A 12040.17  2.10+0.17  2.50+0.17  2.97+0.03  3.73:0.05

o orage 10 N.A 2534002 2.60+0.00 3.63:0.13  3.9240.02  4.07+0.02

Reheat 3 N.A - . - 188+0.06  2.36%0.10

eheatmg 10 N.A - - 1.10£0.17  2.100.17  2.74%0.13

*3C (refrigerator storage), 10C(cold table storage)
N.A:Not Attained - : Not Detected
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M 109 3.692 A7tE ARt gaFHo HEHUT

SvCcrt Cceol Hls) @187 8T 34 A
g ol AEL ¥FsY AT dF A, B4
Z7A0A A7 AFTE ZFAE dol A& AR
AAY AFEKim JYF Kim HY 1986, Matthews ME
1977y #Eo] Uvkal AT

v, 22 ¥ NA

B aite A= Sous vide Cook-Chill System3} Cook-
Chill System 2.2 S241& AAGO 2N old] wE A4t
Wsl AFero wet Zzbe 49 F4& Ha
HrtgozR B} ebEdt Cook-Chill System?] &%
AP 7ZARE AT drh ol ) DA
AxdA AFHE dZR S AGAEE A5
Sous vide Cook-Chill System¥} Cook-Chill System 2.2
AN 9 AFsHEA, 4249 A ESVCCe CO)HF
AFLEBTS 1009 wet 10d &<k AF 2 A7t
g % olo] wE o|sEHH(pH, Aw, FEID), "=
AEEFRFF, dFFEF, AT F, 78T
28 nn grigeza 49 F2 stk

ool ATAFE ackahd thet 2ok

ol nfo

L A 9 AZ2xe] wE olgdsty F2 &3
A3}, SVCCS CCY 3T 10T A 1050l A
6.635} 6.33, 6.863} 6.8701YE Ao|, A7tE F=
6.703} 6.71, 6.763} 6.782 ZAHEHUtE Awe F$,
SVCC 3T 10C A 104814 242k 0.94, 095

93

fgon, CCY ALLE 3T 10T AF 10470 A
BE 0972 2P 7S Fole SVCCe
CC9 A$ 3T 10T AZF 10dxANA 2 094
9} 095 095¢} 0962 ZFFUTh FEFFEHY
A%, SVCCs CCY AL 3T 10T AF 1094
oAl Z+z} 71.82%9} 79.55%, 82.42% %} 85.64% = =
FAHAq AM7FE T SVCCS CCY +ETFFS 3
T 10C AF 109704 22 74.56%9F 74.26
%, 77.69% 9} 8541%= =3 =Yt

Ay 9 AFezd wE ngETEH FAAA
A5, % FAFF7E SVCCY ZF§- 3T 10T
AZ 1094 0= 22 4.877) 591, CCY A&
3C AZ 104 6012 71X E 2738929 10T
A 59AHE 6052 7|EXNE 2HsA T A7t
Zo SVCCY AL 3CAZ 1095 22602
A2E QT 10CAHF 1095 43002 ASHYL
A7t A BHoe TAE Byon JEX Y
A%k FFEolth CCY A+ AM7tE Fol 3T
10C AR 1047 4.87, 5882 A&HYh i
59 FQ447 SVCCY Z-, 3T 10T AR
104 7)o = 2.807 3.802.2 10CAZANNE 7Y &+
7NEAE 2R CCY A 3T 10CAF
109 x) o= 4313 4592 7|&XE 2335193, A
719 Fo& SVCCe F$ 3T AFdMEe gt
o] A3 AEHA Eker 10CAA= A% 10
Ax 2.730.2 el CCo A$ 3T AF 104
oA 2872 4, 10CAZE 1094 31622 =)
714 AETE FaHo AEHJoY VEAE 2

£ ¥

M

Table 7. Changes in anaerobic bacteria counts of Danhopark tzeam related to preparation methods and storage

temperature. Mean+S.D.
St d
Preparation methods Storage (Egr;lperature e 7 3 orage a}’j - g
3 N.A - - - 0.7710.68  2.20+0.35
Storage
svee 10 N.A - 0.87+0.75  2.47+0.03 292+0.06 4.37+0.01
) 3 N.A - - - - 1.20+0.00
Reheating
10 N.A - - - 2.40+0.06  3.00+0.00
Storage 3 N-A i i i i i
cc 8 10 N.A - - - 2404035 4.2610.03
. 3 N.A - - - - -
Reheating
10 N.A - - - 2.36+£0.10  3.69+0.09

? 3T (refrigerator storage), 10°C(cold table storage)
N.A:Not Attained - : Not Detected
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94 Sous vide Cook-Chill System¥ Conventional Cook-Chill System 2.2 AAH @3ut@ 9 oA 24 EFAHJ}

Hatdch A2GdTFFE SVCCY B AF 10284
236, 10CAF 10945 3.930|th CCAME A
o2 SVCCRT} ¥ & £202 3T AF 10
& 3.73, 10C Az 1045 4.070] A&=F Utk A7t
d Zo& SVCCAA 3TCY AFeA AH&AFo]
EF ApEEdeH, 10CHAs AF 104 F 235
2 A7HE AR ZAFAT CCo A= 3T
9} 10C AR 1095 7+ z+ 2.36, 2742 A7/FE A
2o gadgdich 7187359 &3¥Z24, SVCCY
3C A 108 3 220, 0CAZAAE 348E &
714 gel AM3E F7tsit 108 Folle 43791
th CCY A 3TAAME ArIdde] Hd HAEH
7l gkgken, 10T AF 108 F 4260 AEHA
k. A7FE Fel= SVCCY AS- 3Te 10C A%
109 ¥ 2z 7+ 120, 3.0022 Aq7tE AR ZAa
HPoH, CCY AL 10CAZ 10859 3.692 =
7td gz Bt AME AFH Z Aolrt ¢l

oY Ay B AFLES OB, HAE
3 FQO MAE 9¥e BAF A% WA, svecz
A8 BEePEe) pHeh Aw WEE CCol Wlste 7
A vergozd e49 mAER, 38 FAL 5

CColA 3T 10T AR 2 Ashe T4
A GRAT 10TANA 223 CCAA o]5eta, o]
BEH FPol ML gol AAHoR FA AHS
SVCCA W@ AR AA, 3T 10T AZe=d]
A 3CAFY A9 g0 Ao Syshdrh
olo] Fo W FEAEFE AFY FUYR ol g
£ A2 93 BF TS0 ASHoE Y5
ook stRoM, MAEH AR RFHe IAYY
Mol B AT W B FAol B T4 o
T} ol gl Aok & Folth
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