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Improvement in the Storage Quiality for of Steamed Chicken Processed

by a Sous-vide Cook-Chill System
- Focused on Addition of Oregano-Allspice and Ascorbic acid -

Heh-Young Kim' and Ji-Won Bae
Department of Food & Nutrition, Sunshin WWomen's University

Abstract

This study aimed to determine the physicochemical, microbiological, and sensory qualityies of steamed chicken
samples by prepared with combined additions of oregano-allspice and Ascorbic acid (OA/AA), and processed by a
sous-vide cook - chill system. The hurdle effect of the OA/AA addition was examined in terms of microbial stability
improvements and their effects on sensory were also evaluated. First, the microbial risk was lowered and chicken quality
was good with the addition of the OA/AA hurdle as compared to the control. Second, over various days of storage, the
microbial quality of the OA/AA samples was relatively high. In standard plate counts, the control group presented a
bacterialevel of 2.75 LogCFU/g at 10 days of storage, but the OA/AA groups were had counts of 2.38, 1.89 and 1.81
LogCFU/g, respectively. And at 15 days of storage, the control group had alevel of 3.65 LogCFU/g whereas the OA/AA
groups had counts of 3.55, 3.54, and 3.24 LogCFU/g, respectively. Lastly, the sensory scores of the OA/AA groups were
higher than those of the control group. Accordingly, overall microbial and sensory characteristics were better in the
OA/AA hurdle groupsf than in the control group. Thus, the combined addition of Oregano-allspice and Ascorbic acid

may be and alternative means for extending shelf - life.

Key words: sous-vide cook-chill system, microbial quality, sensory scores, hurdle, hurdle effect
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JD 1998, Creed PGS} Reeve W 1998, Church 132}
sons AL.2000).

H &nlAEe Aol ek Q1Ao] F7igtel wet
Al BYTPE womA Blo] F
A= dA 7B B¢ 1FES FAISkE AlF
Tk ok wEkd SVCCE HIEFF A9 Akl
of Z} AMES F4 FAE AT Ao 24ES H
st AF] FAS AAstaA s 7lEo] st
=, o] AJ/AES 53 FH fAE “IHE &7
(Hurdle effect)”2tal gt} &, slEolst A& &4 <
e 8l wrEA] sjiEsoksls 2 Ao 8AES K9
o, B2 35, BTty 3E,
EE Yt (I4d5 5 2005).
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1) &7=

2 A4 HEEAE f5te] AMSE HUHES o
7he-E&2ako| (o)) H-9), of~F 2 BAko|th Ao A}
£9 3BE Q¥7Fx(Oregano) & HA(HR 2870, PHLIPS.
USA)ell &4fste] 5 AIEE ARESI o, 2uto]x
= g2ylo]l~ A ZY(All spices seasoning)S AHE-3HA
E}. A7Vge duldge dd) A7 A3HAh CK &
20055 EUE v ESHoZY H5Ho 2 435 F
HE B2 3%E st izl 0% H7KE, H-S 3%
A7, ofAxFE2HA 3% HUNOE ol AFsHR
om, ®E3E H-S 3%} ol~F2HAF 150E 7 Hrle)
o HlwsHTh o] woll AMEE Eadtolx AIRYL &

’“7}% 36.5%, AlF7+F 30%, AEBITE 22%, Lt

B8, YEHXEY 39 AF0E FTAHE AFIAE

Recipe Name : Steamed Chicken, Yield : 80 portion, Portion size : 200 g

Edible

Ingredient portion(kg)

Method

2. pre-preparation : Chicken

Chicken 8.5 kg

6. Cooling :

1. Purchasing &Receiving : Until pre-preparation(<77TC)
- washing

Potato(2x3x2) -
Carrot(2x3x2) -
Onion- Cutting & washing, immerging, Rinsing

Garlic- Cutting & washing, immerging, Rinsing

Seasoning (sugar 120 g, sesame oil 120 g)

5. Cooking : Place Packged food into steam/convection oven.
Heating at steaming condition at 90°C for 50 min
(Until food internal Temp >747C)

Transfer the packaged food immediately to blaster chiller.
After beginning, cooling to <3°C within 90 min.

Potato 3g
Carrot 2 kg Soy Sauce -
Onion 2 kg 3. Preparation : Mix all ingredient with seasoning.
sesame oil | 120 g | 4. Vacuum packing : Packing by 1portion (200 g)
sugar 120 g
Soy Sauce 1200 g
Garlic 1.5 kg

7. Storage : After labeling data of production, hold at a refrigerator(<37)

8. Reheating : After preheating at steaming condition at 120°C for 10 min.
Heat food to 90C for 30 min(Food internal Temp >747)

Cutting & washing, immerging, Rinsing
Cutting & washing, immerging, Rinsing

Fig. 1. Determine plan and preparation method for Steamed Chiken at Sous vide Cook-Chill System.
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| Chicken Washing I
23456 1 123456
Cutting &
Potato g Immerging Rinsing
Washing
23456 1 123456 1 123456 1 123456
. Cutting & ) -
Onion Washi 1 Immerging Rinsing v
asning I— Seasoning acuym — cooking }— cooling storageaJ —{reheating
23456 1 123456 1 123456 1 123456 packing
Cutting & . . 1 123456 1 123456 1 1234567 1 1234567 1 123456 1 123456
Carrot X Immerging Rinsing
Washing
23456 1 123456 1 123456 1 123456
. Cutting & . .
Garlic [ X —1 Immerging [—] Rinsing
Washing
23456 1 123456 1 123456 1 123456
IHerb H- S){
23456
23456
Soy
Sauce”
23456
Basic . ) )
Ingredient H Preparation H H Cooking H H storage H Hreheatmg“

Number 1 for time 2 for temperature 3 for pH, 4 for Aw 5 for moisture content 6 for microbiological 7 for psychrotrophic

3 Oday, 5day, 10day, 15day

2l Oregano & alspice 3%, Ascorbic acid 3%, Oregano & dlspice 3% + Ascorbic acid 1.5%
Fig 2. Phase in product flow of Steamed Chicken, measuring, microbiological sampling at Sous vide Cook-Chill System
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Atk H7E Alolel QjEE A F UAEF Ao e
e A AR BsHARE 8L 041“41@}_’ 2
GoFstate] tistYA 8-S pand 2 AlETE WsH
7F el dig ast wSES 9 Bl Bk
g Weo] AFd e Al5e] ¢ (appearance), FFI
(flavor), 247Z(color), =2 ZH(texture), “Htaste), A=A
715 % (acceptability) ol #sll H7lest=% sttt o] =
7 S 73 ARRE ol&std 73S T & A

o

N
o=, 4e nFoM, 14e b B Rog ¥4 8
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5. Sz

B oodto] Bal Avl= SAS 9.1.3(ver)S o] &5t H
AHEAPH(ANOVA) S o] &3ty oS AESIAHh =
gk ool e A AFshr] s p<0.05 FEollA
Duncan?] t}sH 977 (Duncan's multiple range test)S

ol g3l A% AZsHA

[LEN =}

A% doll W2 2t A5e| EF FAATE H7F ol
mE} A HEE(Table 1), &2 0¥ 59 109 15¥9
Z¥z} 2.18(Log CFU/g ©l3} &9 Aeh), 2.32, 259, 3.78,
H-S H71-e 1.90, 2.00, 2.49, 3.64, o}~ EBHA 7}
TS 143, 1.90, 2.38, 363, H-S+ o}~F 2 HAF HIlre

140, 1.87, 217, 35624 RE A3 FolA AUl |
GFE fojHog Zylels 6&—% 1.3 ©1}(p<.0001),
zg9 AE9 7]&¢l 5008 F83| VEATE FF0)
At 53] AR 1597 thzxato] 37830 Aol Hls| o
2 3E H7l TELS 364~356% HYowH Feaxn
2 Q3 mAEH Fdo RS FAT ZoE AE
HAoh AVtE F Z2F FHIWAFFE URT 200, 2.28,
257, 365, H-S A7k 1.75, 1.98, 2.38, 355, o}~F =
BAF HUkte 125, 1.89, 2.18, 345, H-S+ ofA~F 2 H A}
HA7ES 1.30, 1.81, 2.05, 3.24= AAUd| o} Oﬂ/\l
o|F o g Z7}ety 0H(p<.0001), tHETH H7l +E
Hlus] 2 o &5 A7} o] EFH AT *101 w
Aot AVE A dExzTe EEHITS7E 09A 2.18%1
o] H&] H-S H7FES 1.900% H-S H7kto] Ao
EE=HAATE B %{Oﬂﬂ A 10L Ao = e 74%2
Btk AVtE & EFHIATE A EY 544 gix
& 228%1H HF|A ofAFEBA HINEE 189%
of olxz2HAE Hyhr YA iz vlE] @ EFE
Hoatrs YIS =3 AR5 A7k Ae B
T H-Stolxzm 2 B4 H7bre 7 AkEd], o=
Herbs} otxz 2 BAke] A5gsto] w3k A5 Axlel o
25+ 2 H(Ahn CK, Han DS, Lee YK, Lee YC. 2005),
Jang JD 5(2006)9] ATME GEo 8 2%} AMAS
AHgShE AET 7 7HAE HEE ARSI E W o=
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=

l
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Table 1. Changes in Standard plate counts of Steamed Chicken related to Hurdles MeantS.D
Hurdles Storage day
o? 10 15 F value
Control 2.18+0.49*° 2.32+0.19*® 2.59+0.23*° 3.78+0.00° 38.21%***
Oregano - allspice 1.90+0.34%4° 2.00+0.00%° 2.49+0.06™" 3.64+0.20° 96.63* ***
Sorage Ascorbic acid 1.43+0.46™ 1.90+0.00%¢ 2.38+0.35°¢ 3.63+0.13* BL.A44%***
;r:g'i”;o'rb?'c'sifg 1.40+0.19" 1.87+0.02%° 2.17+0.12%° 3.56+0.39" 55,53+ *
F value 5.66%* 4.95+* 4.17* 0.93
Control 2.00+0.00" 2.28+0.13"° 257+0.38"° 3.65+0.04"2 75.17+***
Oregano - allspice 1.75+0.31% 1.98+0.17% 2.38+0.16%° 3.55+0.06%* 101.08%***
Rehesting Ascorbic acid 1.25+0.12% 1.89+0.05°° 2.18+0.20%% 3.45+0.03% 351.50%***
g?i”;o}b?!ifg 1.30+0,00% 1.81+0.02% 2.05+0.07 3.24+0.17° 484,81+ *+*
F vaue 28.77x**% 19.61%*** 5.86** 21.10%***

3 immediately after cooking Oregano & dlspice 3%, Ascorbic acid 3%, Oregano & allspice 3% + Ascorbic acid 1.5%

*, **, ***’ *kkk <05, <01, <001, <0(x)1

#d . Means with different superscripts in the same row are significantly different(p<.0001)

A-
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P . Means with different superscripts in the same column are significantly different(p<.0001)
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Table 2. Changes in Coliforms counts of Steamed Chicken related to Hurdles MeantS.D
Storage d
Hurdles e &
o? 10 15 F value
Control 0.00d 2.00+0.00*° 2.22+0.12%° 2.66+0.28™ 354,64+ ***
Oregano - allspice 0.00c 1.88+0.11%" 1.92+0.22% 2.45+0.32%%2 167.89%***
Sorage Ascorbic acid 0.00d 1.60+0.00%° 1.85+0.00%" 2.25+0.24°42 404.77%**
:nrsgfio}b?JS;?g 0.00d 1.48+0,00° 1.78+0,00%° 2.08+0.45% 102.23¢ %+
F value 0.00 113.05%*** 14.76%*** 3.40
Control 0.00c 1.79+0.13%° 1.93+0.04%° 2.55+0.70°7 56.30% ***
Oregano - allspice 0.00c 1.78+0.00™ 1.79+0.03% 2.35+0.32% 441,39 ***
Rehesting Ascorbic acid 0.00c 1.60+0.00% 1.74+0.06°° 2.14+0.42° 116.14%***
g??;o}b?gﬂfg 0.00d 1.39+0,08% 1.7040.00 1.93+0,06° 1723.95% %+
F value 0.00 3825 *** 45 B2+ *** 1.96

3 immediately after cooking Oregano & alspice 3%, Ascorbic acid 3%, Oregano & alspice 3% + Ascorbic acid 1.5%

*,oRE, R Rk <05, <01, <.001, <.0001

#d . Means with different superscripts in the same row are significantly different(p<.0001)

A-

2) thEH2

A Aot A7tz Fo tAd<eT= Table 29
2t BE AgTolM AR ogAdlE ARR S A7t
4 2 & 2% gl AEFA %*Ekttﬂ, 299 5
(1998)2] AR AFNM=E Zg T AT ol A&
HA ket ol 28 Al WHERE7F 85T oo &
oA ZAIZE THEEo] B AFES Zlolgt Bast e
v g gAlA 7}%2%3 53] tidwte] S22
AR S vHTa A FsHTE A doll whet of
z7o| Z+ZF 2.00, 2.22, 2.66, H-S #7}ito] 1.88, 1.92,
245 of~zm 2B A HUFS 160, 1.85 225 H-S+ofx
FE2HA HIbES 148, 1.78, 2082 AAUsrol| whet

k
:

frolHoz S7tehs APE BATHp<.0001). AEL E
2 iz A HL < vlE] B W A4 1097
27 ATTTE 228 722003 2343

vl =S @7}5%—3— 747y 1.92, 1.85, 1.78% 7|EAE
ZEA] e¥gkal, 159A e 22 2.66, H-S F7H-
245, o}~z 2L Y7t 225, H-S+olaT2HA 3
THEES 2082 71EAE A8 oy tizel
HlE] S5 Hrkre]l dFoF s FoF(<05) 0
e A7FE $o] didvwrE Al wet o
Z7°] 1.79, 1.93, 255, H-S F7ro] 1.78, 1.79, 2.35,
olxzEHAl H7FEE 160, 1.74, 214, H-S+of~7=2H
ab A7bEe 1.39, 170, 1.930.2 Jebdth tixae) 7
- A 1594 2552 FEH 249 7EXE ddle
U H-S+olx2zm=2 B4 HIEe 15949 % 1.9302 ¢}
A3 =28 Yehdtk Solberg M 5(1999)0ll A AIAIFF =

N

P . Means with different superscripts in the same column are significantly different(p<.0001)

gE AF9] gFTs 718 <10 nlFe A7zt
o] 7% AvuAE, xTe B9 A ATl 59
A AAY o|Fo= 7EXE 2HsteE FE ——Hi-(;\i—ﬂ-, A
7t Folls 1094 AFAAE g FEo R v
Uiz k. olel vl Hrkre diR-E 1094 A7t
A= QAE F2L RYon, E3] AYrtd T H-S+ o}
2328 H7HES 15YATMA S HAF $2S Ho
O AW dFETa 2 5 e Aotk ol
A= Oregano’} F#EA7E Aok 3 Seydim ACSt
Sarikus G(2006)¢] AT} X she Aoz vhepgth

3) XM2MHA+

A 2 & A2 dre RS 2.26, 294, 3.09,
3.93°]3(<.001), H-S H7}re] 211, 256, 2.68, 3.80
(<.0001), okxz=BE4F 7l 215, 233, 258, 3.60
(<.0001), H-Sto}~z2HA M7l 1.92, 222, 2.44,
350(<.000) 0.2 fFojFoz ZUleti(Table 3). W=
9| 7§ 5YA A24do] 29409 E Aol 15U 9
= 39302 Z7}8-S HY+d vl H-StopAdI=2H
2 A7 2220014 159A 35002 U HES
HA7beE Aol AA AS AA o Hs 2y 2
ZAoE Yt AVtd § ARA de x2S
2.22, 2.30, 2,57, 3.30(<.001), H-S 7} 2.03, 212,
248, 3.22(<.0001), of~F2BAF A S 1,91, 2.08, 2.16,
3.15(<.0001), H-Stol~F =B A H7}+S 1.82, 1.89, 2.06,
3.13(<.0001) 0.2 AA AAAo] wa} feojoT Zrst
At izl 49 10¥A 2572 F718kal H-S+obx

Korean J. Food Cookery Si. Vol. 25, No. 3 (2009)
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Table 3. Changes in Psychrotrophic bacteria of Steamed Chicken related to Hurdles MeantS.D
Hurdles Storage day
o? 10 15 F value
Control 2.26+0.92° 2.94+0.37"° 3.09+0.47° 3.93+0.06™ Q.47+ %%
Oregano - allspice 2.11+0.59° 2.56+0.36"% 2.68+0.30° 3.80+0.03% 21.75%***
Sorage Ascorbic acid 2.15+0.43" 2.33+0.35% 2.58+0.47" 3.60+0.07% 19.06****
;?T;o}b?ﬂfg 1.9240.35° 2.2240.19%" 2.44+0.46" 3.50£0.01% 30.51% %%
F value 0.33 5.69+* 2,55 90.33%***
Control 2.22+0.69" 2.30+0.00 2.57+0.39"" 3.30+0.30% 8.23+**
Oregano - allspice 2.03+0.65" 2.12+0.31° 2.48+0.00™" 3.22+0.12% 12,89 ***
Rehesting Ascorbic acid 1.91+0.32° 2.08+0,53" 2.16+0.13% 3.15+0.23* 16.42+***
g?f;o}b?gﬂfg 1.8240.23° 1.89+051° 2.06+0.07%° 3.13:0.21° 20.97*#x*
F vaue 0.67 1.06 8.19+** 0.77

3 immediately after cooking Oregano & alspice 3%, Ascorbic acid 3%, Oregano & alspice 3% + Ascorbic acid 1.5%

*,oRE, R Rk <05, <01, <.001, <.0001

#d . Means with different superscripts in the same row are significantly different(p<.0001)

A-D

FEBA HIMEE 20602 thxTo| BlE| BGe ==
BT, H-S FVIEE 248% 2T Hlg| ¥ Z7}
E HYTH<.001). 15YA = xS 330, ofrziE
BAF H7kEe 315, H-S+otAxs 2B A 7S 3132
2 g HArkete]l dExad vusty e FHE BEY
o fFoFelAl= ddth tlETH FE Hr va
A, dizael vis] S5 7t wollAe AT AE0l
worow, 159714 A4S dl= diZzate] vis) dA v
S FES HYoEH svCCe xFDHAoNA FHES A
7hete] Aakeh= Aol AR 549 FHS US ¢t
Al, 2#; 7I7FEe AR & Aok AlsEE A3
Dahl CA 5(1978)2 beef loaf & £& ZE|2=A 71
3 F ALAdto] Aasions 27] 2REE 75C
7F Adsitia ston A ke & P @2 Al

& HAATAL skaith

2. B7tE U NI JIZiol M2 RSN It
gHel HE A7t D ARzl hE W Bt A

o A= Table 40 YeERITH

2ol QoA 0dA dETY HgE 4.8830dH 3|
H-Stol~a 2B AF A7kl M4+ 5262 YERaL, A
Aol Ao we}t 1597 2T 412, sjE°] H7t
AFTFEL Z17) 413, 4.25, 452 TiFTol Hlg) =
A4S Bty £743)(1990)2 ATollA zn] - Al
S5 AFe 27 ALS AT BIsHE
b, 2 dFAE H7tE sEe] 93 ollEe 23
SddstA ThEo] dizTtel Hlg] oEIe ®B] A o

o ok ro rit

ok

F=g2] 2 2] 25h3] 2] A 259 A| 33 (2009)

: Means with different superscripts in the same column are significantly different(p<.0001)

Ao g2 ARHIITE Fulo oA xS 0YA 4.88
S YepAT g2 H7ELS 5.38, 5.25, 550 5 UZ
T3 HlwEte Ee AFE Yelit Aol 2ol
me} 2T 1594 41201903, O HA7REES 4.25,
475, 43802 x| HlF] 2 5 HTE UEH
2t} o]+ Choi SK 5(2006)¢] ®bd 7Kgk fim 2t
2 o FAEAC #AGE Aol viES HIUKRE &
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Table 4. Score of Sensory Evaluation of Steamed Chicken of Storage day MeantS.D
Hurdles Storage day
o? 5 10 15 F value
Control 4.88+1.36 4.75+158 450+0.53 412+0.35 0.74
Oregano - dlspice 5.13+1.25 5.00£1.20 4.63£0.52 4.13+1.25 1.26
Appecrance Asoorbic adid 5.13+155 5.00+1.20 4.75+1.39 4.25+0.71 0.76
gnr:gfio'rb‘?'clsifj 5.25+1.16 5.13+0.99 4.75:0.71 450+0.76 111
F value 001 013 015 0.36
Control 4.88+1.64 450+053 4.38+0.52 4.12+058 0.85
Oregano - allspice 5.38+0.92% 4.75+0.89™ 4.50+0.53° 4.25+0.46" 3.70*
Favor Ascorbic acid 5.25+1.16 5.13+0.83 5.0040.76 4.75+0.89 263
gnrjgzjsio-rb?l(‘,lsgtlzicg 5.50+0.76 5.25+0.89 4.63+1.77 4334052 186
F vaue 043 132 008 030
Control 5.00£0.76 450+0.93 4.38+0.52 4.25+0.46 181
Oregano - allspice 3.88+1.34 4.63:0.74 350£1.20 3.25+1.39 0.30
Color Ascorbic acid 5.00+1.31 4.63+0.74 450+1.07 4.38+0.52 0.63
gsgfio}b?gsifg 4.63+1.60 4.00£0.76 3.63:0.13 3.50+1.20 131
F vaue 119 130 184 255
Control 450+0.53 4.38+1.30 4.25+1.04 3.75+0.76" 040
Oregano - dlspice 4.25+1.58 5.13+0.83 3.63£1.30 3.00+0.86° 1.16
e Ascorbic acid 5.25+1.28 5.13:0.83 4.63:052 4.63+0.52" 0.83
gnrsgi‘éo}b?gs;cg 5.13+1.19 4.25+0.89 413+155 4.00+053" 187
F value 0.9 0.78 0.75 5.99**
Control 4.25+1.16 4.63+0.74 4.63+0.74 3.75:0.71 018
Oregano - allspice 5.00+1.20 4.75+1.39 4.25+0.71 413+0.99 013
erdness Asoortic acid 4.88+1.46 5.00+1.20 450+0.93 0.38+1.19 0.39
Sﬁ?ﬁ&ﬁﬂfg 5.13+0.99 4.83+0.83 4.25+0.89 4.25+0.89 0.63
F vaue 018 013 039 063
Control 4.63+0.52 450+0.76 450+0.76 4.000.76 021
Oregano - allspice 4.83+1.13 463154 4.25:0.71 413+0.35 0.33
Acceptence Asoorbic adid 4.75+1.39 4.63+0.52 4.50+0.56 4.25+0.46 023
gnr:gzzo'rbflclsifz 5.0040.76 0.83+1.13 4.38+1.06 4.38+1.06 036
F value 0.21 0.33 0.23 0.36

 immediately after cooking

*,ORER eRR xRk < 05, <.01, <.001, <.0001

#d : Means with different superscripts in the same row are significantly different(p<.0001)
P . Means with different superscripts in the same column are significantly different(p<.0001)
Oregano & allspice 3%, Ascorbic acid 3%, Oregano & allspice 3% + Ascorbic acid 1.5%
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