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Changes in the Microbial Qualites and Sensory Characteristics of Boiled Potatoes and Imitation
Crab Sticks in Soy Sauce as Prepared by the Cook-Chill System and
Sous Vide Cook-Chill System

Heh-Young Kim, Sun-Mi Song'
Dept. of Food & Nutrition, Sungshin Women’s University

Abstract

This study was performed to provide basic data for the operation of the sous vide cook-chill system(SVCC) by
comparing and evaluating the quality of SVCC prepared foods to those prepared using the cook-chill system(CC).
Foremost, the microbial risk was less and the food quality excellent when SVCC was used compared to CC, where
changes in pH, Aw and moisture loss were less with SVCC. The CC and SVCC Aw value were 0.93 and 0.92
and 092 and 0.95 at O days and 15 days, respectively. Secondly, the microbial quality by storage days was
relatively high with SVCC. The CC and SVCC viable cell and coliform counts were 4.43 and 4.37 LogCFU/g, and
4.53 and 3.60 LogCFU/g, respectively, by 15 days. Also, after reheating, the viable cell and coliform counts
satisfide the standards applied in processed food(5.0 and 2.0 LogCFU/g respectively). Lastly, the sensory scores for
SVCC were higher than those for CC. Thus, microbial and sensory qualities by days of storage were acceptable
and overall quality satisfaction was better for SVCC than CC.
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Recipe Name : Boiled Potato and Imitation Crab Stick in Soy Sauce
Yield : 50 portions, Portion size : 104 g

Ingredient Edible Portion Method

(kg)

1. Purchasing & Receiving: Until pre-preparation(<7C)

2. Pre-preparation:
Potato(2x3x2 cm), Onion(2x3 cm)-Wash and Peel skin, Cutting
Quarri-green pepper - Wash
Imitation Crab Stick(3x2 cm) - Cutting
Soy sauce- Seasoning(sugar 100 g, soy 400 g, water 400 g)
Until preparation store at a refrigerator(<77C)

3. Preparation:
Mix all ingredient with seasoning mixture in sanitary utensil.
(Use diposable gloves)

Potato 25 4. Cooking:
Onion 0.5 Place pans into steam/convection oven.
Quarri-Green Pepper 0.3 Heating at steaming condition at 100 for 30 min.
Imitation Crab Stick 1 (until food internal temp. >75TC)
Soy sauce 0.9 5. Cooling:

Transfer the pans immediately to blast chiller.
After beginning, cooling to <37 within 90 min.
6. Packaging:
Package by Iportion(104 g) with Sterilization pack.
Label time and data of production.
7. Storage:
After labeling data of production, hold at a refrigerator(<37)
8. Reheating:
After preheating at steaming condition at 120°C for 10min.
Heat food to 857 for 27 min

Fig. 1. Determine plan and preparation methods for Boiled Potato and Imitation Crab Stick in Soy Sauce at Cook-chill system.
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Recipe Name : Boiled Potato and Imitation Crab Stick in Soy Sauce,

Yield : 50 portions, Portion size : 104 g

Edible Portion

Ingredient
i (ke)

Method

2. Pre-preparation:

3. Preparation:

Potato 25
Onion 0.5
Quarri-Green Pepper 0.3
Imitation Crab Stick 1
Soy sauce ' 0.9

5. Cooking:

6. Cooling:

7. Storage:

8. Reheating:

1. Purchasing & Receiving: Until pre-preparation(<7C)

Potato(2x3x2 cm), Onion(2x3 c¢m) - Wash and Peel skin, Cutting
Quarri green pepper - Wash

Imitation Crab Stick(3x2 cm) - Cutting

Soy sauce - Seasoning(sugar 100 g, soy 400 g, water 400 g)
Until preparation store at a refrigerator(<77TC)

Mix ali ingredient with seasoning(Use diposable gloves).
4. Vacuum packing: Package by lportions(104 g)

Place Packaged food into steam/convection oven.
Heating at steaming condition at 85 for 56 min.

(until food internal temp. >757T)

Transfer the Packaged food immediately to blast chiller.
After beginning, cooling to <3 within 90 min.

After labeling data of production, hold at a refrigerator(<3C)

After preheating at steaming condition at 120°C for 10 min.
Heat food to 85 for 28 min

Fig. 2. Determine plan and preparation methods for Boiled Potato and Imitation Crab Stick in Soy Sauce at Sous vied

Cook-chill system
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1) CC

Steam convection oven(ME 106T, LAINOX, Italy)o.=
z2% = vlE blast chiller(HCM, LAINOX, Italy)el]
Yol 9= DHSS(Department of Health and Social
Security)e] ¥zt 7]E 90 ojule] 3Tolstz ¥7
S CHDHSS 1980). ¥2F A& A& 1Q1&(104 )=
18 #HApS BH, 125x160 mmyell gol EAsIATH

2) SVCC
AZEZLE(F LA +LLDP+ A &, 200x300
ol AR 112104 g¥e =3, AT ATV

(Model T-300, Tower Industry, Korea)2 7] - @23}
Ak 2Fo] B AEE g g 2ZAY 52
dFze) 788 A 223 A235(2007)

S8l 80T water batholl Al 123 /2 FAF Hl=
Steam convection oven(ME 106T, LAINOX, Italy)ell
o xYsFeon, =AF ¥ZJE Alge vE IE
o] YA U&= ol EA blast chillerol] g 90F Wi
o 3Co|st=2 YA Fh

2. YENZ 9 oty

1) 3343

WAL A RS XYL FDAY Food Code
(1999)01 4 AT kAt AF9 JFLEG Toldh)
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A AZEE 159 ¢ AFsATG. ZEd 4
AAAR e} A EHo] PAE Labele H3sle] R@s}
Pow, PAI(TFK279FX, GEC, USA)Y 2&5& A&
Aoz 2UHY SAth AZd 249 nAEF F
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1) o]3}33 £4

CCe SVCCZ kst ZAA A 2R 9 o515y
F3 "R = FFE gotr] 938l pH, Aw, $+EF
FE FH5AT A8 pH 572 Dahl CA 5(1981)
o] ¥ wWHE o]L&st5F, pH meter(Orion Model
420A, USA)E pHE Stk =S AEE 4 79
HE 3t StomacherZ #2AS & & 5 g¥ Fdlo]
ZtAY 827]d Yol Aw-THERM40(ART, Model rotronic
ag, Swiss)EZ Z33¥tE. X3 Microwave Moisture/
Solids Analyzer(LAB WAVE 9000, USA)E 0]&3}y
FRU%e 39t mE 33e 23 wE 23
g ¥ PHFg HsArth

2) v|BE ¥4

AE AFH Al AMEEHE =79 87 2 A4 o &
H uiA 2 JtE 2R FEAE s ARgsidon,
ZF Al E 25 gl 0.85% AEdg94 225 mLE REx
Stomacher Lab Blender(TMC, LB-400G)E ©o]&3] <F 40
23 &0 #3338 Al F AFTAY e wet
EFHATT, WA TT, ALPYEFE 3830

4. BsmIt

BAARE 2ES 3T AFsIEA, 0d(ZF &
&), 54, 109, 1595 0] 35} steam convention oven
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Al BeAA 892 AFEGSSHe dgd
A 8EE ez A3 FHEE AF ¥ BEHAE
AA Rt F5E7E FEL 9 P(apperance), FH|
(flavor), A(color), Z3 Z(texture), Bl(taste), DAY
7] 5. X(acceptability)o] s Brlsles: 4319, H
7t A2E 73 HEWE o] &5ty THS M £2 A
02 4388 BEolH, 132 71 U AL=E FAIS
=& stk 159Ae] CCE ABits] AT Aags
F49 ¥z Qs #5F7PE Vst A9
th o]d9 WEo 2 FFHIt= 38 wHE AAeth

5. ANz

B aTe HolHE SAS O.l(ver) o &atd] &
AEAH(ANOVA)F} T-test2 AR A|87F &
94 ASFL p<0.05 FFoIA Duncand] ttE5HHAH
(Duncan’s multiple range test) WHS ALg&stHct
(Kwangju Social Research Center 2000).
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1) o|s}ed] FAWsE &4

CC9} SVCCHA A 0d# pH7E 6.07, 6.090]% 2
W, A 15979 = 618, 60002 SVCCo A2 #z}
7} CCell Hla] Yt A7FE £ o= AF 15UA
6.40, 6.172 7t9 HAET} CC/} SVCCEY HL =
7H&S ROt JEEFo] pH W3l TS v|A 7
BE JFE AA, IFEFZE ol &&to mgE Bs
2 Ao e pHESHE AASAY dAAZ 5+ A
RT3l g Kim HY$} Ryu SH(2003)9] 438 dA7-9=
AX AT Aws AF 0Ux CC9 SVCC7F 0.93,
092, AZ 15949 092, 0950t} A7/l T AR
1547= 092, 09302 ZAFHYT 7 AFL A
SVCCr7I CCET} o7k A &FFHAed, ol X3
THEE AWHSHE HtE W JAFIEFo=E QA% F
£ o159 E7te "WEd & ¥F Ard AFE
Fe Awrb 4 b XA { Kim HY$F Ryu SHEJ
ATH2003)8} LASHATE CC9 SVCCY FERIGFHS
Z+ 7t 67.43%, 67.83%°| o, AF 15449 75.37%,
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7146%2 Z7HAth A7bE 9 CCg SVCCY 094, WETTF, AYFF 374 ATE Table 35 2
9 FRFIFL 67.43%, 67.83%, 15QANE 72.62%, oM, CCs SVCCE AE A&ty 94 HFE
65.62%°1 T 1594 2] SVCCA A7t F $E&F 97 ttest A= Table 49} 2ok
Fo &4o] doligA e, 2 AolE Holx& gkt
1) B
2) wAEs F4 s A7D Ao CCsb SVCCe AFFE AF 04A
gy 2 AFIe] wE A7k A - F9 47 164 Log CFU/g(elstas] A, 131017, AF 1597

Table 1. Changes in pH, Aw and moisture content of Cook-Chill system during storage periods. Mean+S.D
Characteristics P:ig?ﬁgg:n g 5 Storage days 0 5
o Rebeating 6T e a0 gim
- Rebeating 0800 (olow  oomao _ oseom
Moisure coment gy, THAL Giion  asaete  meam
¥ immediately after cooking
Table 2. Changes in pH, Aw and moisture content of Sous vide Cook-Chill system during storage periods. Mean+S.D
Characteristics Pﬁgiﬁgﬂgn o 5 Storage days 0 15
pH G200 Gis0m  a1ms000
o Rehening 0200 Gorom  osvaw osaoon
Mot conent e

¥ immediately after cooking

Table 3. Change in Stand plate counts, Coliforms counts, Psychrotrophic bacteria of Boiled Potato and Imitation Crab

Stick in Soy Sauce related to preparation methods Mean+S.D.(unit: Log CFU/g)
Preparation methods chz/r[;ccrtzzlsatlics oD 5 Storage days o 5 F value
Storage Viable cell count 1.64i1l.76D 4.29+0.52° 4.39+0.28" 4.43+0.25° 12.82*
Reheating ND? 2.70+0.00° 3.98+0.60° 4.59+0.42° 186.05*
cc Storage Coliform 1.15+0.09" 2.87+0.02° 3.36+0.18° 4.53+0.28" 383.2%
Reheating ND 1.50£0.13° 2.15+0.09° 2.69+0.47" 133.78*
Storage Psychrotroph count ND 2.98+0.05° 3.3410.43° 4.3340.29° 305.38*
Reheating ND ND 3.27+0.17° 3.39+0.38" 522.23*
Storage Viable cell count 1.31+1.28° 3.38+0.29° 3.75+0.68" 4.37+0.43° 19.11%
Reheating - 3.38+0.21° 3.45+0.14° 4.00+0.19° 790.92*
Storage . 1.39£0.06° 1.50£0.13° 2.5840,22° 3.60+0.27" 194.50*
SVEC Reheating Coliform ND ND 1.15+0.09° 1.66:0.12° 742.76*
Storage Psychrotroph  count ND 1.50+0.13° 2.49+0.26° 3.03+0.59" 92.65%
Reheating ND ND 1.72+0.08° 2.60+0.19" 957.00%

Y immediately after cooking

? Not detected.
* Significantly different at p<0.0001
abed vralues with the different letter are significantly different among the trimester at p<0.0001
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2 Z7Fs8th(p<.0001). 18]} Solberg &(1990)°] A
AlRE 22" AF9 71ED 58 9HFA7= FEOINU
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A7tE A CC9 SVCCrE AZ 04# 1.15, 1.39, A
Z 159A9 2 Z+ 453, 36022 BE §o)Hoz =
7+t tH(p<.0001). CCY A AF 54#FE 2.87=
JNEAE 2Hst PAERREH IFd FEOIAL
W, SVCCY A AF 5AA7HA] 1.500.2 A ¢
Foltk A7HY F CC SVCCHAA 0dA= A&
A gttizh, A 154980 4 2 2.69, 1.66°0.2 &

u] 93

2152 7|EAE 233, SVCCE 1594 7AAAXE 7]

28 x2H5A ESo2H SVCCrh CCEth ZF o
2 $43S B4tk Kim HY 519979 Alejde 4
TFAMe 28 £ dFF 2o FEHA o &

Lo ols xa Al YRLET} 85T 49 LEA

ANZ ALY BE ARG Aold nusgon x

3 wAdA HIeEt 53 g 40 444
d Fge PATT AR, o= At F 7
ol AZHA %L A% YNWTT T 4 Ytk

) A2YaF

A7t A CCY SVCC BFoA 0dAde A&
2] ggtovny, A 1585 o) 4.33, 3.032.82 goFoz
Z7HtHp<.0001). CCx 5Yxfo] 298 ehd whd
SVCCe A 1.508 e CC7F SVCCo w|& F7
3] E718e Holx th A7tE ¥ CC9 SVCC =
T 59A71A Fol HEHA vt AF 159A 9
3.39, 2.600. 2 et

CC9} SVCCE H):A], CCo] vl SVCColA e F9
AZEol dgor, 1549714 AZE = CCo H|3|
AR 9L 59 7 FEL BYo2ZH 2 YA
AEE AZEZE AFESE SVCC 97 Agwyol
A 49 F3E o 34 28 AFZE ¢+ Ao
a1 Al R JEA JEA] e cryovac IFEFY]
o] &2 AZste B¢ FRASS UAN A2PAF
9] FF8 YAAFHYL ¢ Osbome DRI Voogt P
(1981)8) A9} AFA o, o]y AI}e SVCCoA
9] F xFo] A2PYAFY HFE JA sty Fo
e BHoFI 9l

gARog F7HeHATHP<.0001). CCo Z-¢ 1044
Table 4. T-value in microbial characteristic of Boiled Potato and Imitation Crab Stick in Soy Sauce related to CC and
SVCC.
Microbial . Storage days
Characteristics Preparation methods 0" 5 10 15
. Storage -5.31%%* 3.73%% 2.12 0.29
Vi
fable cell count Reheating NA? 7.88%%* 2.10 3.16*
Coliform Storage 0.37 26.35%*** 6.81%*** 6.06%****
Reheating NA 29.05%*** 18.26%*** 5.24*%*
Storage NA 26.96%*** 4.15%* 4.88%**
Psychrotroph
Sychrofropn _count Reheating NA NA 20.44+4x 4,57+

Y immediately after cooking

*, kw, wRx WER% - Significantly different at p<0.05, p<0.01, p<0.001, p<0.0001 respectively

D Not Attained
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Table 59} 2tk A 04(x HP), 54, 104, 159
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 BsEs ARem, ccol A9 15dAe) e
FrhaA st

-

Zr A CCo A9 A 10454 338, SVCCY 7
;qzc} 105 o] 5.00, A 15A7 ] 4382 71;}_/}‘_0}-
AFE Hola ey FIHNAE stk =W

94 Mz 9] 548 AAFHA AREN 9
o] EA ENEAE B HdEo 2FE Idna

o CCo ZASolE 501EE d7ddl =sta
F] gl CCY ¢ 104A o] 2887z A% o] g FHFAA ASHEH dAEZTE THNA |
717kl what 5ol F(p<.05)e 2 ZHastHen, SVCCe) SVCCHT} A ge] 73Ao] & & SVCC 3|
A% 5UAREH Baste 4887 & FAFHLeY 9 COF g2 HFE LS &42 AR SVCCAA

rlr L _ln Hu rlr o J:j

Aol @gteh ol CCY A% A4 59 AR 109 A 4%e) FAE nhrd ok, TFE o
A2 Agel W AADAE HE Bl GAE ol EnF AAA B Bl BeN TPo] B
940 FE AN Lk AR dde] Bge APl 13l Mol AR FA BIE BA @
W SO Eob Holx] Qo FaSE AT B FEAW B4 Mo B/ HEd old o)z s
ot Aoz ARHT W SVCCY FASE SAAT  AFY o W FLe Aol oz ALE A2Y
B 28 P42 uysed o AFWECE TP th RS CCY ¥ AF 10940 325702 §94
Az 20 Aldar] qEd ARSY Yt ¥ QB AAsATkp<05). SVCCY B A 1597
NAA) grob ABLo] AUE CCol Hdl AFAF ¥ 4TSHOE AN wet gasgot f9501x)
3, AheA @k Aoz Amdch 6o 9o CC & gk 2 A9 CCAA A 1097 2753
o A APl Aol W BasPon f8 02 AP Add B feHon BadT

A Gtk SVCCE A Azl Aol whek  (p<0l). SVCCAME APl wat Frheh BAE
Z7t9 729 WEE woll, fYFoAE AT Rol: ey FAFAE gk AAH JEE

o
=

Table 5. Sensory scores of Boiled Potato and Imitation Crab Stick in Soy Sauce of storage day MeantS.D.
Characteristics Prﬁiiﬁgéon oV 5 Storage day 10 5 F value
ccC 4.13+0.83° 3.50+0.76™ 2.88+0.99° NA” 4,17*
Appearance SvcCcC 5.25+0.89 4.88+1.36 4.88+0.83 4.88+1.25 0.23
t value -2.61%* -2.50* -4.37%%*
CC 4.25+0.46 4.00£0.53 3.50+0.93 NA 2.58
Flavor SvCcC 5.13+0.83 4.63+0.74 5.131£0.35 4.63+0.92 12
t value -2.59* -1.93 -4,64%*
CcC 4.3820.74 3.38+0.83 3.38+0.92 NA 2.87
Color SVCC 4.88+1.13 4.88+0.99 5.00+0.76 4.38+1.19 0.58
t value -1.05 -2.18* -3.87**
cC 4.1340.83" 4.25+0.46° 3.25+0.89° NA 4.20%
Taste SvCC 5.25+0.89 5.1310.64 5.00+0.00 4.75+1.16 0.57
t value -2.61* -3.13%* -5.58%**
cC 4,3810.74° 4.13+0.64" 2.75+1.04° NA 9.03**
Hardness SvCC 5.00£0.93 4.63+1.41 5.13+0.83 4.63+1.19 043
t value -1.49 091 -5.05%*+
CcC 4.25+0.71° 4.00+0.53" 3.13+0.64° NA 7.00**
Acceptability SVCC 5.13£0.83 4.75£1.28 5.3810.74 4.63+1.19 0.88
t value -2.26* -1.53 -6,48x***

Y immediately after cooking

2) .
Not Attained

* )k xkk o owkkk o Gionificantly different at p<0.05, p<0.01, p<0.001, p<0.0001 respectively

b yValues with the different letter are significantly different among the trimester at p<0.05 and p<0.01
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oA CCe AL AF 1045 3.137e=2 AZ73F
o] Xgel wet FoHorE TS THp<.01). SVCC
A A7 wet F7hek FAE Holx ot
soFolAL gkt CCo AL Aol Al
me g7k $5 BE Faskn gler, SVCCE Za
3l 4TS Rolu, CCRUE & H$E Holn
Atk SVCCIAAM ZFLEE o]-&3 EFo] CC H
3 9% Frle U 249 ¥EG wopd AP, A,
g7} vl g B Dol ATEF HA G FFY &4
2ot o FtrthHilda N 2000). & dAFolx= Zg 9%
A, A7FE FEAA JAFFEE Tl B FA
4, E019 delt 4 5ol umAs 3¢ to} #
Tl o $& & 1 Atg "tk

83
S,
lo
fu

e

AFdM = FALAA AT 2EF 5 23

As 2 & 2 Cookchill System(o}s} CC)3}

Sous vide Cook-Chill System(¢]3} SVCC)e] & 7}x] ¥

Heg B4 9 AFstEA, gy g AF e

ndEd 2 2 #54E v FUrgeEZN vAlF
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