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A HAHE FI THBEAoE AHH AiAEASt A 14, 3
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T 121TColA 1583 7k - B 7Fdete] FaA s, A& 25g°]
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o]&3ate] ofF 4027 FEHORE FAGAA AFTH WA w WA EH
e A s

Z47ke] Y& oe3 2.
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Fo] 2aFdon 233 FDA™, DHEW%),Bobengm, Rowley%78) o] A
YH 25 = 7880T 024 %8 &5 7|ES WEA7|E HY=Z g Yo
CCY A% A 100Tol A 30&0] 28 =AW o] A =HAF Ho

Wi 2%7F U4TE 2T oA dARZss Hd P =71 74Tl &

Demetriadi *V& SVCCE &< A4 o B §FE dwbzgl 24
Y Tl AERE 70T LEo)A g HojoF ghrha gt

Clostridium botulinum®} Bacillus cereuss A8 WAT S A E T3
A HA APEEA 7] i AFe kA vl #Fol Ha o] 8
0Tl A 48%-5<t AA SVCCE A tE 5249 7
A WAEd 9gel o AL ArRAG. 4L A F ¥R £F
MAE Zdo]l E £ AdEdH olF 19809 ZNHRE AFAA L ART
of 98] #AHol FFHI A= LmonocytogenesSt Yesrsinia enterocoliticas <

TAZ 50l CCE AE AFS YAAZL o o HF5ds £AA

gGsutg e A, 2gA AYLEE 257~9T @3, SVCCY AL 3 =%
o Afle ZAYo] 364%7F 28HAN TF A YR2EI} 19CHT. =
P T PGF WE 25E 7670CT 24 28 &5 7S WEA71& 19
2 e zgsed 3070 LAY CCY A 94 =€ F
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T Pd WR exyt 887CE zAHFE u= FDA”, DHEW ® Bobeng’”,
Rowley5 el A @Agsle Foa W =7} 74To)3e S5 wEAHL
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CCol ®l&} svcCe Wzte]l Al &do]l § 2aHAEd oe JAFTE
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A 5P ATl 23E SR AgA Yo he® FFATH
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Nicholanco™’& &9 W3AZA WzeA7t F23 @7 (critical stage)
ol 2o WAEA AAALS FHEY AT VES HEA FE5 ¥4 7

fr
il
B
o

}..ri
rok

T



e gur Aoty Adagd.
(4) WAAZ 2 A7
378 g4 zge 27 309 1009 44584 A4 19, 39, 59,
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Italy)& 2 &3ttt A71EF &= 2 2 79T, 839C=  Bobeng™?9] A

g AELE 74T 4 S e AAF FE AT
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AN gAARE z=ddarnAYyd Z &A
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(

po WA E A%
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AAE A DANA
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FAH g e

SVCCe A% TAA F Aw 091, 283 & 093, ¥243 F 0950 %<
M CCo A% =214 F 093 #4744 F 0%, £F4 F 0972 Yy
SVCCHT CC/ v =kor o A9A Az FA44 dde] =4 A
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100) 9} Solbergwl)oﬂ A A A=
10° CFU/g , 13T 10°CFU/gS A7
svCcCe A9 ERZH F &3 RdFe AT FE 4 F 520, 3.269]

Ha =g F 278, 1.0001H Y44 & 266 , 1.0082 YEY =F F

SVCCe CCeo =23 & BF 7|EA o wFste d34E & 5 Ath
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gste F9, AAE F49 FFEFI 592 3302

2 XA Solberglm)‘)ﬂ/ﬂ Buckalew 5% A A8t z#ldx] 2 AAPgo FH&

SVCCY A% 234 & ZTHdde dds<= 24 2F 352, 2.00%°

82¥om g sE A AEHA G
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T2} Solberglm)oﬂ}ﬂ ArE el A5 dut
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=5 A o}l Natick
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1) o|3tsta FAWs 4

i) Fxdd doEbge A B Adesd nE Arrd A A
7tE % o|gtst £4 A= Table 9149 L Th

(1) pH

g1 gzde A%, SVCCs ccY =8 FF pHF & 7 6.11, 6.149 2
™ 3T 10CAE 10294 2+ 2z 6107 5.89 , 6.399 6.40% T}

A7tE F svCCeY A5 3T9 10CAHF 104 A A Z 7+ 640, 6392 =
PAFRG i E=UJT CCY A5 3TAHG 10dAAAE 6.64, 10T A A=
6612 ZZHFHY £ S7lES B old we A== 3T9 10T
te] W& pHWSE HoE Aolg Holx Fyrh.

S, Aol wWE pHWEE CColM EoE SVCCAA thid 3ge
b ole JFxFoz g F7H xFxAoR Qs Tud Fad o
A2 Edo HARTE GRS F 247 AP Fo)r] wEo

B3 @AY WG B4 ow AT AFEFL pHAS FFL )



Amed Wage] 432 A" A1
=G CColA AAE Hi gz el

% zegFud g3 ot
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gsubge] A9, SVCCe CCo A% =83 F pHIl 6.65637% 21
3C9 10CAGE 109X 6.637 6.77, 6.867 6872 %87 FTHTF %7
SAHATG. AFeEo] mE pHHSE 3CTHET 10C7F A& 77bo] Ad
g pHgtol 43 Asste 2e & & don Ao & pHusg e
z8 % § SVCC7} CCET pHgkol wgtovt AA7|3to] A5 pHZL
+43 destan

A7tE F pHE SVCCe A% 3T9 10CTAF 108494 2z Z+ 6.70,
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CColl A

6.7193 CCS A9 A&HJA F7FAE Holthrt 3T 10CAHE 1044
ANA Z+ 7+ 6.76, 6.780.2 A7tE ART =4 A H YT

o] 5% mESo] YL Cook-Chill Systemo 2 FArdte] pHHE S B 2
W AgTNTe]l FAEFE AFstAT Baustgon ol#d AZIL F
oF pHe W3 2
A8k e TGS ol &dte] HMAE TS 3 A whE pHus
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Q) FESAE(Aw)

a7 Fzde 3§, SVCCe CcCY AT Awe 093, 094901
9} 10T A 104 Al 2zt 2+ 0.94, 09592 CCo ZH$+E 3T9 10TH
F10L A A 094, 0982 =& AF2Te HAE T FAHJA AHe]
Atk AtzEt. A7EE F SVCCAA 3T 10TAE 10€A A =5
0.94, CColAE 095 098% ZAHFHPoHW E3 10TCANE A7 F
w48 S7He A4S dEd AT vAAEAH AFS Adga g 3
Atk .

AT mE Awe A7l AEFE 3THT 10TAA v w2
FAE BAoH AT webAE SVCCEY CCY Awrt HlwL A 2
22 Ve

ol MFEFoR Qo] ot ML HuA st HABEZ 9
ds FaAZAF S Aol ARHUT 28 SVCC ¥ CCE AYtdE =
NEAA TR A% HF Wod HEY AQEE ol Awel W
T 2y F uAEe] FoldAY o]F dA N mAE edo] dojdrtH
E3 FA0] dojd = e AFAS BAH o Add” m A Ao

777 AFoNE TAWHEE Aw HHE BSw AF¥EFe uE
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i

EIZAG R Gt =4 SHHO] JAFEZOZ A F79 o]
gsu”de AL SVCCe CcCY AS =T T AwE 095 096¥ 0
3T 10C A 1085 A ZF Z+ 094, 095921 CC9 AL+ 3T 10T

A4 109/ A BF 0978 =H = A},



A7tE F AwE SVCCY A% 3T 10CAHZ 1095914 0.94, 0.95
o CCY A$ 3T 10CAF 10¢8A AN Z+ 7+ 095 0962 =45
A7rE A A7FE FoA 10T AG2=9 CCo HALHAAN o =2
Aw 4235 YelglEd ol SVCCE AlEe &40 dxow ¢

g A% SVCCe CCY FwdaFS Z+ 7+ 70.61% ,
62.23% A oW FA3 Z7te} FAE Rolthrt SVCCe CCe 3T 10T A
F 10N 2z ZF 71.15% 2+ 74.12%, 61.30% <} 60.16% At A7tE F &
Baako sveCy A9 3T 10CAHF 109 A4 2+ ZF 67.38%, 70.28% S
om CCY AF 3T 10CAHF 108X 56.46%F 51.78% = SVCCO
o] £4o] Bot CColA
FEFF &40l A& FA doues & F At AFLEd wE FE

FFE SVCCAME AF7I7te] Ag5s 8 Aol ot ceolAE 1

3TAR 3dA AN 6738%=2 °Fte] &

o

0ColA o B £4o] dojyttt. &3, Yo g FE3xe SVCC
NHe FEITF &4 AY glYoy CCilMe= 53 AVdE & ST

o o] 27 Dolykrh.

wsuge 4%, ®94 § SVCCS CCY FERFFE 74 A4 7L61%,
85.04%H o™ 3T 10CAHH 10 A oA Z+ 2+ 71.82% <} 79.55%, 82.42% <}
87.05% 0% ZAHAY. AAIH B AFLEE AnAngde o 8P

of &4 glgley CCrt 18 10T o]l ¥ BA S45%U=



b ol @oH AEAATE HAZ7|3te] AGFE FHA FUI HEH
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2) Wl AEH FAAs 24
NEe) MAYEH FA2 YSE Hole 1 AEA EFY

A2 Z40) B8 A8VHER Bur) FxY% vu

FRitso JFTE5E SPFAe 43S WA SVCCAA EAD 5
At VMARFY ALATF, BT 0d F7E B4
g8 AFY A ATS

o] 7]&#& 10° CFU/g , & 10°CFU/g o2 Fati glom 2000d 2%

BN

u] == Natickd 729} Solbergm)oﬂ A AA =

A BAAYTFAAN g 2F vt AFF9 712S 10°CFU/g 7|9, o
i 10°CFU/gr|wro. 2 A A8k ¢t}
S FxPY gauge Adwy 2 AZLzo wE Arid AP

£ A3 Table 15~22, Fig. 8~237 2t}
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), CC 143%2¥ sSvCCe A% 3T 10TAF 1Y
Aol 2787 2832 & o]zt IR o 10T ASolE AR7|ztel whet
3T wls) ¥+ FHAFF7F S8t 3T9 10TAHAF 108904 2 2+ 3.20
7 4197} HEHJG. CCoAlA= 3T 10CTHG 1o 3449 3.78=%
SVCCe mtt7bA &2 2 Zel7b flflev 3T 10T AT 104X 2z 2z
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Z MAHoE NF F ZFHB/IFE ARVl AGFE FF7
Vete AFS RAorw AGLE 9 Ao wakx 7o F2o] X
7} Wk SVCCol A 3T 10T AZ 108 A7) 3.20, 4198 X d 4F9 7]
Z(10°CFU/g)S WEHA 7= FFolAet CCAME 10CAF 10247t 6.01
VXS ZHEE ASE Hol 3T/ 10T ARG ¢tAG AL

A7bE & EFHJATFE SVCCY AF 3TAHAE 10844  1.20, 10T
qME 743 1094 2699 35202 ZAE HPow mAEZH 7FH

[e]

5
%0,

h)
e
12K
5=
)

~
—_
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TE XYW dAAHCRE 3TEY 10CTY #7F ¢ =4 #E5A=d SVCC
oAM= 3T 10Ty F AF2ZoA 20 A 10497-A FAsokar A
BHY CColMd+= 53] 10CoA EF=HATF7 =4 YeEly A EZF
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a7 gE"e) ccol Hla) AT FA&EES AdHn 49 FAL

a2 FAEF A A Bl Anm B 5 A




gsude] ¥E FBIFFE SVCCY AS 2YH F PEHA 4R
3C9 10CAHF 19 2.00, 3.362.2 A A3 =7}sttd 109 487, 5912 1
o) A9 AEA 2R 49F FEolAT. CCY B 2YF F 142
Foem 3T 10CAHAF 19%F 3.20, 3.739 . 3CTAHAF 1044 6.01E 7=+
AE 2HsHeH 10CAHA 59 6.05=2 ojv] 7|FAE Z=FHs5t9 109 6.25
2 A 2717 B2EAY

A7 DT Fol SVCC AS, 3TAR 5AANA AEHA Fgken, 10
AR A7D F 2200 A7 ARG FaH] AZHAT. 10TAE 19

#57k AbdE F, 109 43002 FEHPoUY At dAnce pas w

Hom 7]EX ) AT FFol AT CC A= 3TAHF 3dAZAY %
FH oo AlEEte] AF AEHA LUt 1094 AE Tt 4879 L

M 10TAHE 10440 5882 A=HUY. doutde] 3¢ Fu171dxd+
PFVFAZ SVCCHY CColA mA=E 299 932 AxWlen, sVCCY
3T 10TA 53] A2 d57F dEHo MAE F4S gAso 549
FH4E& g2 AT § ARey CcCAME FAH A4S HEST 3
AT

oAy ArtE Fo FEHAFF it £, Nicholanco? Matthews'”,
Cremers "'™e] dA7Aze I stgrh. EF oo wat A7rde mAYE

A FAo 2 9FL vXNER 53] SVCC-29 A7E WHES Hlwdto
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w2l A SVCCo 2 A2tH Fu7|ZAZdHy dsHtgo] CCE AAHE 7

o
<
o Hlsle] e o] AEHE AL AFEFOT A olFE wAeY

Hav)dzde 44, 294 o AT TFE SVCCAM= HEHA &
kow CCollMe 13322 AEHAT. SVCCY A 3T 10T AF 1Y
110 ,1.2002 H] =38 FFolgon, 3TCAF 5d7x T4 & HWsglol
TFE FAstY EFdo] 5893, 1094 2427 AZHATH 10C A% 3
d 23602 FA3] FUtste 79 = 3228 VEAE 2HE 109
€ 3527} AEHAT. CCoAAM= 3T 10TAHAG 790l 330, 3.852.2 F7}
e 1094 377, 42002 A A7 7t0] AHELE QFFEI I ==
B 71EXNE 273 Y. o)l AWt oz nAE 2240 AFLeEsE H
Ag #dbo] e AFEDD5 ax g

A7bE Fol= sveCe AF 3TAF 1097149 gad 57t 25 Ad

el dEHA om 10TAF 10974 A7E F7} 12602 4as Y






8.00

aCC 3T
---- CCit
— A0
—_—— 0

6.00— 7
-
P
3 Gl
£5 4.00 Lt EJ__,..-""E'
> ,tf:',.—:'“ St
- L __...W
‘34‘,.-",'/.:—-—“'3‘
2.00= ra

0,00 =

10

Fig. 8. Changes in Standard plate counts of storage

(Simmered chicken in soy sauce)
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(Simmered chicken in soy sauce)
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Fig. 10. Changes in standard plate counts of storage (Danhopark tzeam)
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Fig. 11. Changes in standard plate counts of after reheating

(Danhopark tzeam)
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Fig. 12. Changes in coliform count of storage

( Simmered chicken in soy sauce )
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Fig. 13. Changes in coliform counts of after reheating

( Simmered chicken in soy sauce )
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Fig. 14. Changes in coliform counts of storage (Danhopark tzeam)
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Fig. 15. Changes in coliform counts of after reheating (Danhopark tzeam)



A7+E F SVCCe A5 3T9 10T AF 1097448 ALdFo] =
gt HEHA Fhow CCY A 3T 10CTAHZAAN 2 Z+ 14
242, 2529} 2.752 °FzF FraEo] PEHAL .

gaubge] A, SVCCY 3TAR 19744 s "EHA Gort 10
280019 10CAAZNME 19 13622 Z71F4S Rolthrt 79 3852 7]
FAE 2] 10€94 38002 HEHUAL.

CColM= HAZFHEZ SVCCHY =& o 42 3TAHA 109 431, 1

0CHF 5¢ 4292 7|EXE ZH3te] 109 4592 L F F4o] #ZH
ATk A7FE F SVCColA 3To AZZHAAM= AT T7F EF AME
Hol AEHA Fpomw 10TAME AF 79 230, 27302 A
FAHAEFES B F AAT CCollA 3TAR 54 7A ] Fo] BF AL

3 799 10¥94 2129 2872 A7tE ARG FAEH Fo] AFHUSH 1

o
o
=Y
g
~

0CAZ 3d74A e ol ApEE o F pa®E #4VF BEHWA 1094
316082 A7tE HAET A Fov 7EXAE 2He A0

Aoz Wt HEE WFTFTFE B SVCCe A 3TAZAA
F Ao 10TAGAMNE NEAA AFse FEoZ 109744 &
AFA Qo] HHE A TIZelE} & F A en CCAA= A7tE Fo
ate] 7A7tAE A7
o B Jom 3TAZ WCAZGRYG ngEtroR st

ol AtEIH S B 2TAHFo] 7CAR Roh HAE HEo] FHol 2T}
o gbdsit Pe A7s AR e exst 249 4% Fdo Yo

ddstva & g dom =HGAdATH JEexFe AHES AL

= B78m 0CAFAHNE AF10Y NEAE 23

J,:




2 dAgsied andele Amac

Osborne’s "2 7h2 AE Ao gl cryovac WFEZ o & Agshe
S FAAG S B AT AFS dAAATGL Yo
Shelefs W& AFWE 4~5C<¢ BAFE X Lmonacytogenes 74 20

A% Z/1800 GUA Re SRAAE £ AFAL AHaAd.

Zhel #3 N &2 A7 asA.

(4) B718TF

a7 FFzde A9, SVCCe 3T AZdAM= @710 A #AEHA
Fxoem 10C= A7 5d7HA HEHA vt 74 A4FH 0.67, 10€ 1.10&
2 AEHAY. CCY 4% SVCCe 3TAAT vtRMAZ 109744 A8 A
5 A &% 10TAHF 10¢ 2422 AESH AT

A7t Fell= SVCCY A5 10TAHZAME Fr)ddol 43 AHEEA
E Rata AEHAen, 1094 10022 A7tE Fe= Friday & 3
aglel AZtE A Mg FEoz HEHATD. CCY AS 10THF A

109 3] 21002 A& Y.






= o BVCC 3R
| mme=- CC3E
,f"/__.---—" —— 8yCC10E
0 L —_—cc10E
5.00 3
. P e
Ed B_.--"
o /
(3 = ,-"’
- /7 ¥
= ‘ S
(5 2.00 /‘f ¥ /
g f ----"llll H-J AB/’,/Q
Sy Eg s
a_
1.00-]
0.00
1 ] ] ] 1
1 3 5 7 10
day

Fig. 16. Changes in psychrotrophic bacteria counts of storage

(Simmered chicken in soy sauce)
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Fig. 17. Changes in psychrotrophic bacteria counts of after reheating

(Simmered chicken in soy sauce)
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Fig. 18. Changes in psychrotrophic bacteria counts of storage

(Danhopark tzeam)
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Fig. 19. Changes in psychrotrophic bacteria counts of after reheating
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Fig. 20. Changes in anaerobic bacteria counts of storage

(Simmered chicken in soy sauce)
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Fig. 21. Changes in anaerobic bacteria counts of after reheating

(Simmered chicken in soy sauce)
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g17] FxEe 34 F pH 606, 223 F 603, Y43 F 60701901

284 % 614, 444 F 609, TFF F 6152 SVCC

Ho gi 24 SAHUGD. @5 sveCy 4¢ £FF F pH 693, £

A %667, $AH F 6610l em CCY B¢ 284 F 663, Y445 6.68,
474 F 66602 JEgT.

Aw9 7%, SVCCE A4t d17] Fxde FF F 093, 27 F 090

, 924 % 09291 CCY A xHHFH F 095 ¥4F F 093, 4 &
gdsEb® e gVCCYy A EAZF & 091, 283 & 093, ¥4 & 0950 Y
or, CCYY AF =FF F 093, ¥Yy43d 3 09, ¥FF & 0972 vEY

SVCCE.t CC7} t& =gk}
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[e]
o
2 5 7498%, 7437 & 7045% Qo CCH

A & 6210%, TZAA T 614302 SVCCO H|&| e FEIFIZFS B
dsuA e gVCCe AS FE3Fo] TA/ZF & 7275%, %8 & I 7535%, Y
4 B 7455901 CCo AS ZIZF T 5870%, YZHE T 6041%, EZFAZ

6439% % Hi7|FZPA e} o] SVCCo HlF e FRIFS RFAT

3) AiEAC WE vAdE AA 2d, gavdEdEe dAERR] g@Utsdd
4% EEHATF7) 5.78(Log CFU/g, 3t @), hFF 57t 4.6901 0L

M SVCCZ A4tk 49 34 F 23 F#d59 3 dvss 4 74 520,
3260199 %4 & 278, 10009 WZAF F 266 , 1.0022 Jey} x84
9} Zol7t A AT CCY AF EF FA A5} AT TFE 293 F
310 , 1.048 3 ¥4 5 398 24809 ¥4 F 405 2780 %3 TRT}
Tha 9k o Y SVCCe CC BF 7[EAd wEate 235 B 4 AT

Goutge] As dA5Y xE HAdTd W 7} 5.92, 3.300] %o
SVCCE Aste 49 234 F 2F F#ade A3 d+F= 4 4 352, 2.00,
z97 Foe ZF HATdFe 182%oH dATTS A HEHA FR,
WZtA Fole BFE RIS 143, diZF TS 283 F9 npiNE AE
HA skt CC

A% 252, 1.100]
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4) AR B AGe=d mE ogdy F4 Z¥AIE pHY A4,
71Z4zg e sVCCst CCo 3T 10T A% 1084 2 7 61034 589 , 6.3
6.400) 0tk A7tE FolE SVCCS CCe ¢ 3T9 10T AR 108#AAA 2z
7t 6.40% 639, 6.649 6612 A7FEA HU £ FUHES HYT dEuge
SVCC9 CC 3T9 10T AR 1094 6.637 6.33, 6.867 6872 A=A
o A7tE Fol= SVCCe CCY A% 3T 10C A 104A A4 Z+ 7+ 6.70
7 6.71, 6.767} 6.78% =78 Ut}

Awe] Af, G171 EHE-2 SVCCe CCY A 3T9 10T A% 10€A A
7} 7} 0.949} 095, 0949} 0980 Yt A7tE TelE svecce AS 3T 10T
A% 109 A A EF 094, CClAME 2+ 2+ 095 098]t dsuhg SVCC
o} CCY A 3T 10T AF 10dAAA ZF 2+ 094, 0959107 CCo A=
3T 10T A7 10944 25 0972 S HUY. A7HE Fol& SVCCe CCe
3% 3T9 10T A 109494 Z+ 2+ 0949 095, 0959 09622 A= AL,

FEIF ¢, Fdur|FEPL SVCCY CCo A% F4F 719 #2E
Holtprt 3T ¢ 10T A 10dA A 2 2z 71.15% 9 74.12%, 61.30% 2+ 60.16%
Aok A7FE Fol& SVCCe CCY A9 3T 10T AF 109N 2 7

M

67.38% ¢} 70.28%, 56.46% %+ 51.78% = SVCCO A% A 10€o)A oFzte
ko] EHo] BASU CCollM FEFFHY &4 i A douss &
F %t gEEge SVCCe CCo A 3T 10T A4 104A A 7 2
71.82%% 79.55%, 82.42%% 85.64% %= ZAHEHUAT. A7tE F SVCCe CCY
EFFS 3T 10T A 108 Aol A zk 2} 74.56% S} 74.26%, 77.69% <} 85.41%
2 ZAHUY. d5age A ANy AgEd e FEdEY &4
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AR} cCE A" A g9

g %+ Ak

5) A 2 Ao wE wnAEes AR A9%E ey 2o w
A EFEFadsy =4 24y, du7F3FEe SvCCe A 3T 10T AF

10¢4 Z+ 7+ 3.20, 4192 Z2H 4F9 7]—r(10 CFU/g)s REA7I= 50

FN

Ju cCce 3T 10T AR 1094 7 #4527, 60122 10CE AFD A 7
FAE 2Hs k. A7tE Fol= SVCCe CCY A 3T 10T A% 1044
7} 7} 1209 3.52, 4167 5.460] #AZ= Y}

g9autge BF FFFSE7F SVCCY A% 3T 10T AR 1084 = 2+ 7

487% 5912 A=HJT. CCY ALd+ 3T AHF 10¥ 6.01E 7|&=XE =%

k%)

gom 10T A% 54ARH 60502 7IEANE ZHAAT. AtE Fol=
SVCC A 3TAF 10d4 22002 ZaHJAL 10CAF 102 A 43002
AEHAOY A7tE A Boe F4
cco 7

il

HPgow 7|EAd tHg FEo] A
E A7tE Fo 3T 10T AF 109 A 4.87, 5888 HZ=H U}

ko C AAbE 7 SvCCol Hla A 7]3to]l A
FE XF By HS =:A AEFHAOH 3T 10CE At
SVCCZ Ate A5 3T9 10T AZdAE 3] H& F9 wdo] A= &+

4o FAL 29 §4 T 5 Aoy CCANE 0TATE AAEH 99

WAFTFe SHZAY, Fu7|FxdL SVCCY A 3TAF 109A =

2422 z¥HE AFE 7)|F(10° CFU/g)S wEA7E FFo|a, 10CA%F 10Y
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A= 3522 7|EAE 2FHsAT. CCoAME 3T 10T A 1094 2
3.77, 42002 EF VEAE 2Hs AT A7ME Fol= SVCCY FF 3T *
AA 109744 dAdol AEHA d%oH, 10C A 10894 12602 i
Atk CCo A% 3T9 10TAF 1084l ZF ZF 2.16, 34322 10T A A
F ot

G3ub" e gVvCCe AS, 3T ¢ 10T AF 1094 = 2.807 3.802.2 10T

U

= 7EAE =%

M

A= 79 & 7EAE 2H3AT. CCY A5 3T 10CAHT 104 A=
ZH3 AT A7FE Fol= SVCCY A5 3T AFeA
E AT To] 13 AEHA Egon 10TCAMNE AF 1044 2.730. 2 ey

4313 4592 7] A

il

h CCY A% 3T AF 109414 2872 #HAste] AEHdoH, 10CAHF 10
dA 31602 A7FE ARY= FLHo AHIJoH JEAE 2FHe A, o
of HFTTFE BT FRATF} vPIVMAZ a1 dsHg 2 SVCC
Aate] 3T 10T Agstdsd vAEH FHo] tHg e CCE A
A A 10TAR 797445 Adste Aol vigdsita & 4 3ok
Ay B Agese e AT APAAE Hur)FxdY A5
2 W3y gl9ler 10TA% 109 &
200029 £FS BAT CCY A% 3TAHE 59 FHE AATo| 7}t
109 % 357¢|91eH, 10TAZANAME 104 F 3.928 AZHATG. A7E Fol&
SVCCO ¢ 3T 10T A 1087449 ALdwo] =5 Ardate] FEHA
gskom, CCY A 3T 10TAHF 109 Foll= 2.52¢ 2757} AZEH AT .

gdsu®e gvCcCcy AL 3T AF 1094 236019°0H, 10CAR 108 R

SVCCYA 3T AF 1097tA 17302

3.930] AZH . CCoAME AAFOoZ SVCCRY =& 7 =402 3T AX
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1094 37301021, 10C A& 10€4 4.070] AZHAG. A7tE Fole S
oA 3T AFlA AHLAdo] BF AHEHOH, 10TANE AF 104
2352 A7E AEg AAddol FaHAH. CCo A 3T 10T AF 104
Al 7 7} 236, 2742 A7ME A RO fAE AAqdo] HEH A
714t SAAY, Fur|dEd2 SVCCY A4 3T AZAMe= AH9
AEHA o 10TAHF 1094RE 11022 #EHAT. CC 4$ SsvCC

b m7EAR 3T AR 104744 A7l A A=HA %, 10T A%

—_
o
e
o o

2422 AEHAGD. A7FE Foll= SvCCY A5 10T A 10€ 4 1.00,
S 10CAF 109 Fol= 21002 AT & #Fale] A7td Ay

Zubg el A$, SVCCY 3T A% 108 F 220, 10CAF I = 3¢HE &
7143te]l A3 Frhetrr 109 Fols 4370 AEFHAT. CCY B$ 3Tl
A @714 dol A8 AESHA &¥ken, 10T A% 104 F 4.26°] A=HUH.
A7rd Fol= SVCCe 7B$ 3T9 10T A% 10¢ F 2+ ZF 1.20, 3.002.2 A
7t ARG fa"E Aoz et CCY AS 10CAR 10440 3.692 A
7td Fdellz Bata Azkd A 2 Aok ok vz gaet
Ao HeEd VAT 55 o, AT, Ad7d Hlstoq AA H=
HYow A7tES Al E B Avtd A 2 MU gl AeE B
o A PAEH AFE AL AN

=
o
2
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24
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i
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I AFeE, 2 AT AGRe e FEFgEd wEM o2
o7} AN M (P<.05), xR A= AVIE HA BTG AFLE
0 FaAdEd AFLEdAM fFolstH o (P<.05), ZATH wEes fo
g zpol7b UEA R THP>.05). AVFE Fee AHEA AZeE, 19
BTG mFA FoJatA egkth(P>.05).

Awel BF, FaZAEES AVEA - 5o A, A= FoF A
o7} AU (P<.05), A HA AFE9 Fo&de FYaA &gkt
(P>.05). @R e YAws Agese 4544 AZGewd g fod
zFol 7 GERYA] o (P>.05), At wEtd = Awe WErh 938
et ohP<.05). A7tD Fole wuurde Awag Agese BE FuH
& A=, Y 25 fFostA o %oH(P>.05) .

FEIFY AF, gurdxzde Ao geAnt FEFF] FoFd A
ol7b AT ATtE Fole AMEHI AFLeEd wE Fxgsan, 4
W, A mHME F938 zo]7k AT (P<.05). ot AUt d - F
of FEFF] G A= BE FoAEaRI FYsAs BT o}

Uk 4, AGesd HHAE @ o7t derhP<0s).

E£F BREFd A%, Hu/32YG SRR AGH - F AP,
gesd weA Fo% Aozt AATHP<05). Tt Hu/F2YY
WP AL 35AGET] BE FIRE Yo, TEAAE 4
W A Lol thE 35580l § 93} ATHP<.05).

iy
WAEER A, HA/FEYS GEAY BF PR, AFLE, FAY

2

o,
o

o
-

r
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Wt Ageme] Fadgo meh fo3 A7k b o m (P<.05), A7t
A, Agezd mEbd 9A foF zpol7h EASATHP<.05). L
4 BE AT Aeee] GeAsel mEAe FoekA g krh(P>.05).

Aeddel 4, dur)dzdd gdange] 47rEd - F Ay AFLx,
a3 A Azl FuAse] kM fod AolE HGTHP<.05).

Ao 2 FU)gde] A, AV A gurdzde A= nEAw
9@ Aol7t ' A2 YRR (P<05), Ay, A AL x oo
FEAEe g A2 YERTP>05). B3 G5 Atd A Ay,
A= fFoHolqem(P<05), A7td F FuNFzSG dauge A
A, Ades, AIHY AFeze Jadgd wEd gr4F 9
Sholl 93 2ol b A ATH(P<.05).

222

ojFe] Ay B AFRErt o8y, nAgETH FA nAE FF
= 4% 2% AA, SVCCE AAtE 4713293 d5ubd 9 pHS Aw,
FEFF] &4 9 WgE CCol Wt HA JdEtdozZA 49 wAE
2, A4 FA& 7 AT F AE o2 ARHUY =4, 2 47
o o] AF7|zke] 1092 F7|zke] ofyE =& SVCC9 CCollA 3T 10T <]
AZeegte] F4 Aste FalehA F}AR 10TNA 28 CColA o3
8t4, mAEA FHo] HlwA o} AFHow FA AP SVCCrL nbg
Fog Qe vk §l7] Wl
e QA 53] Al @140 S0 AT Akt

gt} o]E SVCCE A2rdE A

B
ofd
He

D]ALB%‘OJ %)*\J!% a1 =
AAH7] MELE AFREHAY. AA, 3T 10T AF=dA= 3TAZTY




A7 w2le] A-o g 4 An. A, HuNFE2dY ety S
2 AAEo]l 3T 10TE AR A 109714 AF oz S5 9x

2kelo] 3TE AR AFole 104744 A7EE § Fdo] v

* F4
U 10T AFZMe A7tE Fo 109 Folx do] AEHOEZN 7IAE
nhEAstta ekl
ole] met AHo = kg F2 S YA = SVCCE Aitd Hi7]3
ZHY dEHEE 3T 10T AZst=F AT ABer 1097t=
MAER 9Pos RH AA AF @ 5 e Ao AT

X

2 AT Anes BEgz 9489 2o AdsdnA @y,

1. Aen, =59 A, mA=4os2 ¢33 sVCCrt w48 = 944
A g gAF LA FEHAd FAAAE AT 2ol 2o, F4
ZoA AFHE G2 S5 HE A&HA A7 Basih

2. SVCCe M YF&2ol A73a Aidyoly, d=rg2o dig 7t3, 287

&, 1% T W& Aido] 7tedtuzr = AeodS A& e A7
7} dastt
3. W, WEAFY Aol w53 STHESEM ol mEE FAEZF APo=
FH A WS B3 dFE0] AFHEE dFEo] FHH oo sHAH.
4. ko2 SVCC System¥} CC Systemoﬂ #H3 BA5HIE vl AT v

g BEA7E T A7t Basih

5 FA&oA sVCCE &AL A2 & o

al
%9 wolo} sgon E@ A&AA HE AAH B&F 2o
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ABSTRACT

Evaluation of the quality of foods prepared with the Sous
vide Cook-Chill System and Conventional Cook-Chill System

Oh Kyung - Sook
Department of Food & Nutrition
The Graduate School

Sungshin Women’s University

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 cook-chill system,
according to the preparation methods and storage temperature. The foods
examined were simmered chicken in soy sauce and danhopark tzeam
supplied for mass feeding. These foods were prepared using the sous vide
cook-chill system and 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 cook-chill (CC) system and the time
needed and temperature during each preparation stage were measured and
physicochemical (pH, Aw, and moisture content) and microbial (standard plate
count and coliform count) qualities were evaluated. Secondly, in order to
evaluate the quality and safety, the physicochemical (pH, Aw, and moisture

content) and microbial (standard plate count, coliform count, psychrotrophic



bacteria count, and anaerobic bacteria count) qualities were evalul
according to the preparation methods and temperatures after the foods w
stored at 3T and 10T for 10 days and reheated. Thirdly, in order to
determine the appropriate method of preparation and storage temperature, the
data were analyzed to evaluate the factors affecting physicochemical (pH, Aw,
and moisture content) and microbial (standard plate count, coliform count,
psychrotrophic bacteria count and anaerobic bacteria count) changes according
to each preparation method and storage temperature. The following results

were obtained.

1) The time and temperature needed during each stage were measured at
the time of preparing simmered chicken in soy sauce and danhopark tzeam.
In the case of chicken simmered in soy sauce, the ingredients other than
ginger and dashima (konbu: kelp used to make dashi (broth)) were kept cold
at 7C, and average internal temperatures immediately after cooking with
SVCC and CC were 78.8TC and 94T, respectively. Both of the temperatures
satisfied the standards. The time and needed during each cool using SVCC
and CC was cooled satisfying the standards, being cooled to 3T within 90
min of preparation, with 55 and 42 min, respectively. The average internal
temperature was 76.7C and 88.7C immediately after cooking using SVCC
and CC, respectively, satisfying the standards and the time and needed

during each cool using SVCC and CC was cooled satisfying the standards,




being cooled to 3T within 90 min of preparation, with 49 and 39

respectively.

2) The results of measuring physicochemical qualities were evaluated during
the preparation stage. pH of simmered chicken in soy sauce prepared using
SVCC was 6.07 immediately after cooling, 6.03 immediately after cooking and
6.06 immediately after packing. It was somewhat higher when it was
prepared with CC in which it was 6.15 immediately after packing, 6.09
immediately after cooling and 6.14 immediately after cooking. pH of
danhopark tzeam prepared using SVCC was 6.61 immediately after cooling,
6.67 immediately after cooking and 6.93 immediately after packing. With CC,
it was 6.66 immediately after packing, 6.68 immediately after cooling and 6.63
immediately after cooking.

Aw of simmered chicken in soy sauce prepared with SVCC was 0.92
immediately after cooling, 0.90 immediately after cooking and 0.93
immediately after packing. It was somewhat higher with CC in which it was
0.96 immediately after packing, 0.93 immediately after cooling and 0.95
immediately after cooking. In the case of danhopark tzeam prepared with
SVCC, it was 0.95 immediately after cooling, 0.93 immediately after cooking
and 091 immediately after packing. It was somewhat higher with CC in
which it was 0.97 immediately after packing, 0.96 immediately after cooling

and 0.93 immediately after cooking.



Moisture content in simmered chicken in soy sauce prepared with S
was 70.45% immediately after cooling, 74.98% immediately after cooking a
74.67% immediately after packing. It was somewhat lower with CC in which
it was 61.43% immediately after packing, 62.10% immediately after cooling
and 65.35% immediately after cooking. In the case of danhopark tzeam
prepared with SVCC, moisture content was74.55 immediately after cooling,
75.35% immediately after cooking and 72.75% immediately after packing. It
was somewhat lower with CC in which it was 64.39% immediately after
packing, 60.41% immediately after cooling and 58.70% immediately after

cooking.

3) Microbial tests according to each preparation stage showed the following
results. In the main ingredient, ie., chicken breast, used for the preparation of
simmered chicken in soy sauce, the standard plate count was 5.78(Log
CFU/g, under unit omit) and coliform count 4.69. With SVCC, the standard
plate count and coliform count were 2.66 and 1.00, respectively, immediately
after cooling; and 5.20 and 3.26, respectively, immediately after cooking; 2.78
and 1.00, respectively, immediately after packing. Thus, no significant
difference was present in standard plate count and coliform count
immediately after cooking. With CC, the standard plate count and coliform
count were 4.05 and 2.78, respectively, immediately after packing; and 3.98

and 2.48, respectively, immediately after cooling; 3.10 and 1.04, respectively,



immediately after cooking. Thus, these values were somewhat higher
immediately packing compared with immediately after cooking. However,
of these values satisfied the standards.

In danhopark, which was the main ingredient used for the preparation of
danhopark tzeam , the standard plate count and coliform count were 5.92
and 3.30, respectively. With SVCC, they were 3.52 and 2.00, respectively,
immediately after packing. Immediately after cooking, the standard plate
count was 1.82 and no coliform count was detected. Immediately after
cooling, the standard plate count was 1.43 and no coliform count was
detected as in the case of immediately after cooking. With CC, the standard
plate count and coliform count were 2.52 and 1.10, respectively, immediately
after cooking; 3.00 and 2.00, respectively, immediately after cooling; and 3.36
and 2.00, respectively, immediately after packing. Thus, the results of
microbial tests showed that the foods were safe prepared with either SVCC

or CC.

4) The results of measuring physicochemical qualities according to the
preparation methods and storage temperature are as follows. In the case of
simmered chicken in soy sauce, pH with SVCC and CC were 6.10 and 5.89,
respectively, by 10 days after stored at 3C; and 6.39 and 6.40, respectively,
by 10 days after stored at 10T. After reheating, pH was 6.40 and 6.39,

respectively, by 10 days after being stored at 3T and 10T, respectively, with




SVCC. Thus, it was somewhat higher after reheating than before rehea
With CC, pH was increased after storage compared with before reheating
which it was 6.64 and 6.61 by 10 days after being stored at 3T and 10T.

pH danhopark tzeam of was higher by 10 days of storage than before
reheating in which it was 6.63 and 6.33, respectively, at 3T and 6.86 and
6.87, respectively, at 10TC. With SVCC, pH after reheating were 6.70 and 6.71,
respectively, by 10 days of storage. With CC, it was increased continually in
which it was 6.76 and 6.78 at 3Tand 10T, respectively, by 10 days of
storage.

Aw in simmered chicken in soy sauce with SVCC was by 10 days of
storage at 3T and 10T, it was 0.94 and 0.95, respectively. With CC was by
10 days of storage at 3T and 10T, it was 0.94 and 0.98, respectively. After
reheating by 10 days of storage at 3T and 10T, it was 0.94 in both
temperatures with SVCC, and 0.95 and 0.98, respectively, with CC. Aw in
danhopark tzeam with SVCC was by 10 days of storage at 3T and 10T, it
was 0.94 and 0.95, respectively, with SVCC. With CC, it was 0.97 by 10 days
of storage at 3T and 10T. In the case of SVCC after reheating, it was 0.94
and 0.95, respectively, by 3 days of storage at 3C and 10T, respectively. In
the case of CC, it was 0.95 and 0.96 by 10 days of storage at 3T and 10T,
respectively.

Moisture content in simmered chicken in soy sauce immediately after

cooking was 70.61% and 62.23% with SVCC and CC, respectively. It was



increased and then decreased significantly. By 10 days of storage at 3
was 71.15% and 74.12% with SVCC and CC, respectively. By 10 days
storage at 10T, it was 61.30% and 60.16% with SVCC and CC, respectively.
With CC after reheating, moisture content was 67.38% and 70.28% by 10 days
of storage at 3T and 10T, respectively. It was 56.46% and 51.78% by 3 days
of storage at 3T and 10T, respectively. With SVCC, it was 67.38% by 10
days of storage at 3T, showing a slight decrease in moisture content.
However, a significant loss was seen in moisture content with CC.

Moisture content in danhopark tzeam with SVCC and CC was by 10 days
of storage at 3T and 10T, it was 71.82% and 79.55%, respectively, and
82.42% and 85.64%, respectively. No moisture loss was seen when the
preparation methods and storage temperatures were compared. After reheating
by 10 days of storage at 3T and 10T, moisture content was 74.56% and

74.26%, respectively, and 77.69% and 85.41%, respectively, with SVCC and CC.

5) Food quality was evaluated using microbial tests according to the
preparation methods and storage temperature. With SVCC, Standard plate
count in simmered chicken in soy sauce was 3.20 and 4.19 by 10 days of
storage at 3T and 10T, respectively, satisfying the standards applied in
processed food, ie., 10° CFU/g. With CC however, the number of bacteria
was more than standards at 5.27 and 6.01 by 10 days of storage at 3T and

10C respectively. After reheating was 1.20 and 3.52, 4.16 and 546 by 10



days of storage at 3T and 10T, respectively ,with SVCC and CC.

Standard plate count in danhopark tzeam with SVCC, it was 4.87 a

591 by 10 days of storage at 3T and 10T, respectively. With CC, it was
6.01 by 10 days of storage at 3, surpassing the standard range. It was
surpassing the normal range to 6.05 by 5 days of storage at 10TC.
With SVCC, it was decreased to 2.26 by 10 days of storage at 3T after
reheating. It was 4.30 by 10 days of storage at 10C, showing a decrease
compared with the storage stage and being the normal safe range. With
CC, it was 4.87 and 588 by 10 days of storage at 3T and 1
0T ,respectively.

The standard plate count and danhopark tzeam prepared with CC , the
number of bacteria increased more with time when the food was prepared
with CC compared with SVCC.
Especially with SVCC, it was significantly low at 3T and 10T; thus, food
quality could be maintained. With CC however, the standard plate count
was posing microbial risk by storage at 10T.
In simmered chicken in soy sauce with SVCC was 242 by 10 days of
storage at 37T, satisfying the standaeds applied in processed food. 10°
CFU/g. It was exceeded the standaed rang at 3.52 by 10 days of storage at
10T .

With CC, it exceeded the standaed rang at 3.77 and 4.20 by 10 days of

storage at 3T and 10T, respectively. After reheating, no coliform count




was seen until 10 days of storage at 3T with SVCC. It was decrease
1.26 after reheating by 10 days of storage at 10T, being the safe ran
With CC, it was by 10 days of storage, it was 2.16 and 3.43 at 3T and 1
0T, respectively, but was more than the safe range at 10T.

With SVCC, no coliform count was detected in danhopark tzeam by 1
day of storage at 3T but was 1.36 by 1 day of storage at 10TC. It was
2.80 and 3.80 by 10 days of storage at 3C and 10T, respectively. But it
exceeded the standaed rang by 7 days of storage at 10TC. With CC,
itexceeded the standaed rang at 4.31 and 4.59 by 10 days storage at 3T
and 10T. After reheating, no coliform count was detected at 3T storage
after reheating. At 10T, it was 2.73 after reheating by 10 days of storage,
respectively. With CC, it was decreased to 2.87 by 10 days of storage at
3T. At 10T, it was 3.16 by 10 days of storage. However, it was higher
than the normal range by 10 days of storage. Coliform count was safer
than microbial quality higher when storaged at 3T and 10T prepared with
SVCC in simmered chicken in soy sauce and danhopark tzeam as in the
case of the standard plate count. In the case of with CC, was desirable 7
days of storage at 10T.

The results of the psychrotrophic bacterial count according to the
preparation methods and storage temperature are as follows. With SVCC,
in simmered chicken in soy sauce was not significantly different of 1.73

until 10 days of storage at 3T. At 10T, it was 2.90 by 10 days. With CC,



it was 3.57 by 10 days of storage at 3T. At 10T, it was 3.92 by 10
With SVCC after reheating, it was not detected until 10 days of storage
both 3T and 10T. With CC at 3T and 10T, it was 2.52 and 2.75 by 7
and 10 days storage ,respectively. With SVCC, the psychrotrophic bacterial
count in danhopark tzeam was 2.36 by 10 days of storage at 3T. it was
3.93 by 10 days of storage at 10T. With CC, it was 3.73 by 10 days of
storage at 3T. At 10T it was more than the normal range at 4.07 by 10
days of storage.

After reheating no psychrotrophic bacteria count was detected at 3T with
SVCC. At 10T, it was decreased to 2.35 by 10 days of storage at 3T,
respectively. With CC, it was 1.88 and 2.36 by 7 and 10 days of storage,
respectively. It was decreased to 2.74 by 10 days of storage at 10T.

With SVCC the anaerobic bacterial count in simmered chicken in soy
sauce was not detected at 3C. At 10T, it was 0.67 by 7 days of storage
and 1.10 by 10 days. With CC as in the case of SVCC at 3T, it was not
detected until 10 days of storage. At 10T, it was 242 by 10 days. With
SVCC, it was 1.00 by 10 days of storage after reheating. Thus, anaerobic
bacteria count was similar after reheating compared with the storage stage,
showing no significant difference. With CC, it was 2.10 by 10 days of
storage at 10C. With SVCC, the anaerobic bacterial count in danhopark
tzeam was increased to 2.20 by 10 days of storage at 3. And it was high

at 4.37 by 10 days of storage at 10T. With CC, no anaerobic bacterial




count was detected at 3T and It was increased significantly to 4.26 b
days of storage at 10C. After reheating, it was decreased to 1.20 by
days of storage with SVCC and it was decreased to 3.00 by 10 days at 1
0T. In the case of CC at 10T, it was not significantly different at 3.69 by
10 days storage after reheating. The anaerobic bacterial count detected in
simmered chicken in soy sauce and danhopark tzeam was lower compared
with psychrotrophic bacterial count, coliform count, standard plate count,
but nevertheless after reheating, it was not significantly different and

posing microbial risk.

6) When the factors affecting physicochemical and microbial qualities were
analyzed according to the preparation methods and storage temperatures, pH was
significantly changed according to the preparation methods, storage temperatures,
the preparation methods and storage temperatures interacting of storage and after
reheating in the case of simmered chicken in soy sauce(P<.05).

This significant interaction was also seen in danhopark tzeam before
reheating (P<.05). Storage temperatures were significant but not the
preparation methods (P>.05). After reheating, danhopark tzeam was not
significant according to the preparation methods, storage temperatures, the
preparation methods and storage temperatures interacting.

Aw was changed significantly in simmered chicken in soy sauce according

to the preparation methods, storage temperatures before reheating and after



reheating (P<.05). However, it was not significant the preparation met
and storage temperatures interacting.

When changes in Aw were analyzed according to the preparation methods
and storage temperatures in danhopark tzeam, the results showed no
interaction and no significant difference according to the storage temperatures
(P>.05). However, Aw changed significantly according to the preparation
methods. When changes in Aw were analyzed after reheating in danhopark
tzeam according to the preparation methods and storage temperatures, no
interaction was seen and no significant difference was present according to the
preparation methods and storage temperatures (P>.05).

Moisture content in simmered chicken in soy sauce showed significant
differences according to the preparation methods. An interaction was seen
according to the preparation methods and storage temperatures after
reheating. Furthermore, significant differences were seen according to
according to the preparation methods and storage temperatures (P<.05)

Moisture content in danhopark tzeam showed a significant interaction
according to the preparation methods, storage temperatures and the
preparation methods and storage temperatures before reheating and after

reheating (P<.05).

The standard plate count in simmered chicken in soy sauce and danhopark

tzeam was significantly different during the storage stage according to the



preparation methods, storage temperatures (P<.05). In the case of chi
simmered in soy sauce however, it was not significant according to
interaction of the preparation methods and storage temperatures (P>.05). The
interaction was also significant in danhopark tzeam according to the
preparation methods and storage temperatures (P<.05).

After reheating, it was significantly different in simmered chicken in soy
sauce and danhopark tzeam according to the preparation methods, storage
temperatures (P<.05). However, it was not significantly according to the
interaction of the preparation methods and storage temperatures in chicken
simmered in soy sauce (P>.05).

The coliform count in simmered chicken in soy sauce and danhopark tzeam
was significantly different according to the preparation methods, storage
temperatures, interaction of the preparation methods and storage
temperatures(P’<.05).

After reheating, the coliform count was significantly different in simmered
chicken in soy sauce and danhopark tzeam according to the preparation
methods and storage temperatures (P<.05). However, it was not significant
according to the interaction of the preparation methods and storage
temperatures in both foods (P>.05).

In psychrotrophic bacteria count, it was different according to the
preparation methods, storage temperatures and interaction of storage

temperatures and preparation methods before reheating and after reheating.



The anaerobic bacteria count in simmered chicken in soy sauce
significantly different only according to the storage temperatures (P<.
However, it was not significantly different according to the interaction of the
preparation methods,

interaction of storage temperatures and preparation methods storage
temperatures, suggesting no interaction (P>.05). The anaerobic bacteria count
in danhopark tzeam was significantly different only according to the storage
temperatures, preparation methods (P<.05).

After reheating, the anaerobic bacteria count was significantly different in
simmered chicken in soy sauce and danhopark tzeam according to the
preparation methods , storage temperatures, the interaction of the preparation

methods and storage temperatures (P<.05).

When the effects of preparation methods and storage temperatures on
physicochemical and microbial qualities were analyzed, the following results
were obtained.

Firstly, the microbial risk was less and quality of the foods was excellent
when simmered chicken in soy sauce and danhopark tzeam were prepared
with SVCC compared with CC in which changes in pH and Aw and
moisture loss were less with SVCC. Secondly, the longest storage period
tested in this study was only 10 days, which was not long; thus, no

significant difference was seen at 3T and 10T in the degradation of food



quality when SVCC and CC were compared. However, overall quality
safety were relatively low of physicochemical and microbial qualities at 1
and with CC, suggesting that SVCC is a more effective method probably
because vacuum packing would eliminate oxygen in the food, inhibiting
bacterial growth. Especially, rancidity would be inhibited by inhibiting
absolute anaerobic bacteria count. Thirdly, the quality of the foods was better
at 3C compared with 10T. Fourthly, the quality was excellent in chicken
simmered in soy sauce prepared with SVCC and stored at 3T and 10T.
When this food was prepared with CC and stored at 3T, the quality was
desirable after reheating until 10 days storage. However, the quality of the
foods was reliable only up to 7 days of storage at 10 when bacteria were
detected even after reheated.

According to, in order to quality safety can exhibit storage at 3T and 1
0T of simmered chicken in soy sauce and danhopark tzeam prepared with
SVCC. Also in the case of prepared with SVCC will store safely microbial

risk until 10 days.




Recipe name : Simmered chicken in soy sauce , Yield: 50 portions , Portion size : 80 g

Edible
Ph i £l Ingredi M i
ases in product flow gredients Portion(ke) ethods of preparation

Purchasing & Receiving Chicken meat(Breast) Until Pre-preparation, hold below?.
Vegetables
Chicken meat(Breast) 4.0 Wash and cutting(2X2X3cm).
Peeled garlic 0.25 Wash and cutting

. Cherry red pepper 0.4 Wash
Pre- ti
preparation Leek 0.25 Wash and Peel skin, cutting.
Ginger 0.1 Wash and Peel skin, cutting.
Sea tangle 0.025 Sauce soak out.
Until preparation,store at a refrigerator(<77)
SMOC})III:ZZES sauce (1)52 Mix all seasonings well.
Preparation ’ Add cutted chicken meat(Breast) to seasonings mixture.

Powdered seame 0.03 (Use diposable gloves)
Sauce soak 1.25 P sov

Vacuum packaging

Package by 2 portions(160g)

Place Packaged food into steam/convection oven. Heating at steaming

Cooking condition at 80T for 48min. (until chicken meat(Breast) internal temp.>757)
Cooling Transfer the Packaged food immediately to blast chiller.
After begining, cooling to < 3T within 90 min.
Storage Aftelo' labelinog date of production, hold at a refrigerator.
(<3Cand107T)
. After preheating at steaming condition at 120TC for 10min, Heat food to 85T
Reheating

for 13min.

Fig. 1. Determine plan and preparation methods for Simmered chicken in soy sauce at Sous vide Cook-Chill system



Recipe name : Simmered chicken in soy sauce , Yield: 50 portions , Portion size : 80 g

Edible
i fl In i M i
Phases in product flow gredients Portion(ke) ethods of preparation
. .. Chicken meat(Breast) . .
Purchasing & Receiving Vegatables Until Pre-preparation, hold below?.
Chicken meat(Breast) 40 Spliting(2x2x3cm) and blenching with boling water.
Peeled garlic 0.25 Wash and cutting
. cherry red pepper 0.4 Wash
Pre- i
preparation Leek 0.25 Wash and peel skin, cutting.
Ginger 0.1 Wash and peel skin, cutting.
Sea tangle 0.025 Sauce soak out.
Until preparation,store at a refrigerator(<77C)
Soybean sauce 125 Mix all ingredient with seasoning mixture in sanitary utensil.
Preparation Molasses 035 (Use diposable gloves)
paratio Powdered seame 0.03 P gov
Sauce soak 1.25

Place pans into steam/convection oven.
Cooking Heating at steaming condition at 100T for 30min.
(until chicken meat(Breast) internal temp.>75T)
Transfer the pans immediately to blast chiller. After begining, cooling to <

Cooling 3T within 90 min.
. Package by 2 portions(160g) with Sterilization pack.
Packaging Label time and date of production.
Storage After labeling date of production, hold at a refrigerator (<3T and10T)
. After preheating at steaming condition at 120 for 10min, Heat food to 85T
Reheating

for 10min.

Fig. 2. Determine plan and preparation methods for Simmered chicken in soy sauce at Cook-Chill system



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 Until Pre-preparation, hold below<77T.
. . Wash and cutting.(7%7 *4cm)
Pre- ti Sweet - ki 9.0
preparation weet - pumpiin Until preparation, store at a refrigerator(<7T)
Preparation Soybean sauce 0.5 Mix all seasonings well.
Suger 0.1 Spray seasonings mixture to cutted Sweet - pumpkin.
Vacuum packaging Package by 2 portions(120g )
Cookin Place Packaged food into steam/convection oven. Heating at steaming condition
oxing at 80C for 30min. (until Sweet -pumpkin internal temp.>757C)
Cooling Transfer the Packaged food immediately to blast chiller.
After begining, cooling to < 3C within 90 min.
Stora After labeling date of production, hold at a refrigerator.
ge (£3T and 107)
. After preheating at steaming condition at 120T for 10min, Heat food to 85T
Reheating

for 10min.

Fig. 3. Determine plan and preparation methods for Danhopark tzeam at Sous vide Cook-Chill system



Recipe name: Danhopark tzeam, Yield: 50 portions, Portion size : 60 g
Phases in product . Edible .
flow Ingredients Portion(kg) Methods of preparation
asing & Sweet - pumpkin Until Pre-preparation, hold below<77T.
Receiving
i X7 %
Pre-preparation = Sweet - pumpkin 9.0 Was'h and cutF1ng.(7 7> 4em) . .
Until preparation, store at a refrigerator(<7TC)
Mix all seasonings well.
. Soybean sauce 0.5 Spray seasonings mixture to cutted Sweet - pumpkin.
Preparation : . . . . . . .
Suger 0.1 Put into Sweet - pumpkin with seasoning mixture in sanitary utensil.
(Use diposable gloves)
. Place pans into steam/convection oven. Heating at steaming condition at 100T
Cooking . . o o
for 15min. (until Sweet -pumpkin internal temp.>757)
Cooling Transfer t.h(? pans 1med1ately oto bl.ast. ch1ller..
After begining, cooling to < 3T within 90 min.
Packaging Package by portions (120g ) with Sterilization pack.
Label time and date of production.
Storage After labeling date of production, hold at a refrigerator.
(<37 and 107)
. After preheating at steaming condition at 120 for 10min, Heat food to 85T
Reheating

for 7min.

Fig. 4. Determine plan and preparation methods for Danhopark tzeam at Cook-Chill system



Chicken
| Washi r  Cutti
meat(breast) ashing uHng
23456 112345 1123456
Cherry | | . : - Rinee L
red pepper Washing immergeing Rinseing
23456 1123456 1123456 1123456
Peeled Washin Cutti i ] o
] as ] uttin | immergeing [| Rinsein; ]
Garlic & & geng 8 Vacuum ; . .
— H Cooking |H Cooling  storage 4 Reheating
23456 1123456 1123456 1123456 1123456 packaging
Washing . . . -
Leek &Peeling || CUMting [ immergeing | Rinseing 7 1123456 1123456 1123456 112345678 112345678
23456 1123456 1123456 1123456 1123456
. - Washing . L. . L. ||
Ginger &Peeling Cutting immergeing Rinseing
23456 1123456 1123456 1123456 1123456
sauce
Sea tangle soak out
3456 6
Basic
ingredient

Number 1 for time; 2 for temperature; 3 for pH; 4 for Aw; b5 for moisture content; 6 for microbiological; 7 for psychrotrophic bacteria , 8 for

anaerobic bacteria and their indicate begining and end parts for evaluating or recording

Fig. 5. Phase in product flow of Simmered chicken in soy sauce, measuring, microbiological sampling at Sous vide Cook-Chill system.



Chicken || Washing | | Solitin
meat(breast) &blanching putng
23456 112345 1123456
Cherry | | . . . _— L
red pepper Washing immergeing Rinseing
23456 1123456 1123456 1123456
Peeled
. | Washing Cutting || immergeing [| Rinseing
Garlic — | Cooking H Cooling | storage | Reheating
23456 1123456 1123456 1123456 1123456
Washin;
Leek &Paeselini Cutting [ immergeing Rinseing [— 1123456 1123456 112345678 112345678
23456 1123456 1123456 1123456 1123456
. Washing . H . . .
Ginger &Peeling Cutting immergeing Rinseing
23456 1123456 1123456 1123456 1123456
sauce
Sea tangle soak out
3456 6
Basic Preparation Cookin
ingredient pard 8

Number 1 for time; 2 for temperature; 3 for pH; 4 for Aw; b5 for moisture content; 6 for microbiological; 7 for psychrotrophic bacteria , 8 for

anaerobic bacteria and their indicate begining and end parts for evaluating or recording

Fig. 6. Phase in product flow of Simmered chicken in soy sauce, measuring, microbiological sampling at Cook-Chill system.



Sweet - Vacuum
pumpkin Washing | |immersing Rinsing Cutting s

packaging Cooking Cooling storage Reheating
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king | | Cooling | | || Reheati
Seasoning Misture o Cooking Cooling storage eheating
6 1123456 1123456 1,2345678 112345678
Basic . )
ineredient ‘ Preparation “ “ Cooking

Number 1 for time; 2 for temperature; 3 for pH; 4 for Aw; b5 for moisture content; 6 for microbiological; 7 for psychrotrophic bacteria , 8 for
anaerobic bacteria and their indicate begining and end parts for evaluating or recording

#® Sous vide Cook-Chill system

@ Cook-Chill system

Fig. 7. Phase in product flow of Danhopark tzeam , measuring, microbiological sampling.



Table 1. Time and temperature, pH, Aw and muoisture content of Simmered chicken in soy sauce at various phases in Sous vide Cook-Chill system product Mean+S.D.

Phase in product flow Food Items Time(min)  Food Temp.(C)  Env.temp.(T) pH Aw Moisture conten
1.Purchasing and Receiving Chicken meat 3.2+0.30 24.3+.014 5.97+0.02 0.94+0.00 84.14+0.16
Peeled garlic 3.5£0.10 6.39+0.01 0.90+0.00 64.37+0.59
Cherry red pepper 4.5£0.25 5.68+0.07 0.90+0.00 84.97+2.91
Leek N.A 3.8+0.10 5.87+0.00 0.96+0.00 80.85+0.16
Ginger 3.7+0.05 6.07+0.07 0.87+0.00 69.47+0.74
Sea tangle N.A 5.32+0.02 0.47+0.00 481+044
Seasoning mixture 20+0.10 N.A N.A N.A
2.Pre-preparation
Washing Chicken meat 5 3.4+0.20 25.4+0.07 6.03+0.01 0.95+0.00 80.87+0.11
Peeled garlic 2.56 4.3+0.10 6.47+0.01 0.95+0.00 61.43+0.67
Cherry red pepper 5.50 4.8+0.10 5.84+0.02 0.95+0.00 85.97+0.11
Washing and Peeling Leek 7 4.1+0.05 6.33+0.13 0.96+0.00 78.73£0.05
Ginger 15.14 13.6+0.55 6.57+0.00 0.93+0.00 82.21+0.61
Cutting Chicken meat 9 6.00+0.15 6.04+0.05 0.96+0.00 80.22+0.44
Peeled garlic 9 7.3+0.10 6.75+0.02 0.94+0.00 61.58+0.06
Leek 5 9.2+0.10 6.14+0.02 0.98+0.00 73.79+0.76
Ginger 8 15.6+0.60 6.55+0.04 0.96+0.00 59.84+0.51
immergeing Peeled garlic 5 22.6£0.06 6.66+0.01 0.94+0.00 68.76+0.08
Cherry red pepper 5 25.4+0.05 5.78+0.01 0.95+0.00 73.11+0.02
Leek 5 15.2+0.10 6.05+0.01 0.940.00 75.03+2.04
Ginger 5 18.6+0.60 6.24+0.00 0.94+0.00 76.02+0.03
Rinseing Peeled garlic 7.44 20.7£0.50 6.41+0.00 0.94+0.00 64.6610.16
Cherry red pepper 8.5 4.7+0.050 5.77+0.07 0.98+0.00 75.53+0.15
Leek 9 11.2+0.05 5.92+0.00 0.95+0.00 7444+0.16
Ginger 8 15.6+0.60 6.15+0.05 0.97+0.00 67.70+8.04
3.Vacuum and Packaging 36.4" 26.3+1.05 25.6+0.07 6.06+0.01 0.93+0.00 74.67+1.53
4.Cooking 48 78.8£0.45 25.7+0.08 6.03+0.07 0.90+0.00 74.98+0.04
5.Cooling 55 3 -10.0+0.00 6.07+0.02 0.92+0.00 70.45+0.64

N.A : Not Attained a) : Time(sec)



Table 2. Time and temperature, pH, Aw and moisture content of Simmered chicken in soy sauce at various phases in Cook-Chill system product

Mean+S.D.

Phase in product flow Food Items Time(min) Food Temp.(C) Env.temp.(T) pH Aw Moisture content
1.Purchasing and Receiving Chicken meat 3.2+0.30 24.3+.014 5.97+0.014 094+0.00 84.14+0.16
Peeled garlic 3.5+0.10 6.39+0.007 0.90+0.00 64.37+0.59
Cherry red pepper 45+0.25 5.68+0.07 0.90+0.00 84.97+291
Leek N.A 3.8+0.10 5.87+0.028 0.96+0.00 80.85+0.16
Ginger 3.7+0.05 6.07+0.07 0.87+0.00 69.47+0.74
Sea tangle N.A 5.32+0.02 0.47+0.00 4.81+0.44
Seasoning mixture 20+0.10 N.A N.A N.A
2 Pre-preparation
Washing and blanching Chicken meat 8 76.6+0.85 25.4£0.07 6.87+0.05 0.93+0.00 58.87+31.11
Washing and Peeling Leek 7 4.1+0.05 6.33+0.13 0.96+0.00 78.73+0.05
Ginger 15.14 13.6+0.55 6.57+0.00 0.93+0.00 82.21+0.61
Washing Peeled garlic 2.56 4.3+0.10 6.47+0.01 0.95+0.00 61.43+0.67
Cherry red pepper 5.50 4.8+0.10 5.84+0.02 0.95+0.00 85.97+0.11
Cutting Peeled garlic 9 6.3£0.10 6.75£0.02 0.94+0.00 61.58+0.06
Leek 9 9.2+0.10 6.14+0.02 0.98+0.00 73.79+0.76
Ginger 8 15.6+0.60 6.55+0.04 0.96+0.00 59.84+0.51
immergeing Peeled garlic 5 22.6%0.06 6.66+0.01 0.94+0.00 68.76+0.08
Cherry red pepper 5 25.4+0.05 5.78+0.01 0.95+0.00 73.11+0.02
Leek 5 15.2+0.10 6.05+0.01 0.94+0.00 75.03+2.04
Ginger 5 18.6+0.60 6.24+0.00 0.94+0.00 76.02+0.03
Rinseing Peeled garlic 744 20.7+0.50 6.41+0.00 0.94+0.00 64.66+0.16
Cherry red pepper 85 4.7+0.050 5.77+0.07 0.98+0.00 75.53+0.15
Leek 9 11.2+0.05 5.92+0.00 0.95+0.00 74.44+0.16
Ginger 8 15.6+0.60 6.15+0.05 0.97+0.00 67.70+8.04
Spliting Chicken meat 10 69.1+0.90 5.91+0.02 0.95+0.00 40.72+4.07
3.Cooking 30 94+0.05 25.8+0.00 6.14+0.01 0.95+0.02 65.35+0.15
4.Cooling 42 3.00+0.00 -10.0+0.00 6.09+0.01 0.93+0.07 62.10+0.21
5.Packaging 4 4+0.20 26.0+0.4 6.15+0.05 0.96+0.00 61.43+0.67

N.A : Not Attained




Table 3. Time and temperature, pH, Aw and moisture content of Danhopark tzeam at various phases in Sous vide Cook-Chill system product MeanS.D.

Phase in product flow Food Items Time(min) ~ Food Temp(C)  Env.temp.(C) pH Aw Moisture

1. Purchasing and Receiving Sweet - pumpkin 3.8+0.10 24.3+0.20 6.82+0.002 0.93+0.00 79.55+0.04
N.A
Seasoning mixture 12+0.04 N.A N.A N.A

2. Pre-preparation
Washing Sweet - pumpkin 1.06 11.4+0.10 24.4+0.30 6.94£0.13 0.92+0.00 66.53+0.04
immergeing Sweet - pumpkin 5 13.2+0.15 6.96+0.03 0.95+0.00 66.82+0.55
Rinseing Sweet - pumpkin 1.22 14+0.01 6.81+0.01 0.90+0.00 66.10+0.15
Cutting Sweet - pumpkin 12.57 16.9+0.90 7.03+0.02 0.96+0.00 70.84+0.79
3. Vacuum Packaging 36.4” 19+0.50 24.4+0.20 6.93+0.01 0.91+0.00 72.75£0.36
4. Cooking 30 76.7+0.10 25.7+0.02 6.67+0.02 0.93+0.00 75.35+0.08
5. Cooling 49 3.00+0.00 -10.0+0.00 6.61+0.02 0.95+0.00 74.55+0.06

N.A : Not Attained a) : Time(sec)



Table 4. Time and temperature, pH, Aw and moisture content of Danhopark tzeam at various phases in Cook-Chill system product Mean+S.D.

Phase in product flow Food Ttems Time(min)  Food Temp(T)  Env.temp.(T) pH Aw l‘(’:'("’l‘;te‘n"te
1. Purchasing and Receiving Sweet - pumpkin 3.8+0.1 24.3£2 6.82+0.02 0.93+0.02 79.55+0.04
N.A
Seasoning mixture 12+0.04 N.A N.A N.A

2. Pre-preparation
Washing Sweet - pumpkin 1.06 11.4+0.1 244+03 6.94+0.13 0.92+0.00 66.53+0.04
immergeing Sweet - pumpkin 5 13.2+0.15 6.96+0.03 0.95+0.00 66.82+0.55
Rinseing Sweet - pumpkin 1.22 14+0.01 6.81+0.01 0.90+0.00 66.10+0.15
Cutting Sweet - pumpkin 12.57 16.9+0.9 7.03+0.02 0.96+0.00 70.84+0.79
3. Cooking 15 88.7+0.25 25.9+0.04 6.63+0.01 0.93+0.01 58.70+0.02
4. Cooling 39 3.00+0.00 -10.0+0.00 6.68+0.01 0.96+0.01 60.41+0.25
5. Packaging 3 3.99+0.01 245+0.1 6.66+0.03 0.97+0.01 64.39+0.56

N.A : Not Attained



Table 5. Microbiological counts of Simmered chicken in soy sauce at various phases in Sous vide Cook-Chill system

Phases Food Items Food Items SPC(logCFU &) Coliform(logCFU /&)
1. Purchasing and Receiving Chicken meat 5.78 4.69
Peeled garlic 712 5.40
Cherry red pepper 7.04 6.60
Leek 6.48 5.27
Ginger 5.48 5.25
Sea tangle 1.43 -
Seasoning mixture 3.10 2.00
2. Pre-preparation
Washing Chicken meat 512 4.20
Peeled garlic 6.92 5.20
Cherry red pepper 5.62 5.00
Washing and peeling Leek 5.82 4.69
Ginger 5.82 572
Cutting Chicken meat 5.10 4.20
Peeled garlic 6.78 5.02
Ginger 4.83 4.30
Leek 5.15 418
immergeing Peeled garlic 6.60 4.05
Cherry red pepper 523 4.97
Leek 5.44 3.48
Ginger 3.98 3.25
Rinseing Peeled garlic 5.68 3.14
Cherry red pepper 434 3.36
Leek 4.85 3.30
Ginger 4.56 3.25
Sauce soak out Sea tangle - -
3. Vacuum Packaging 5.20 3.26
4. Cooking 2.78 1.00
5. Cooling 2.66 1.00

- : Not Detected




Table 6. Microbiological counts of Simmered chicken in soy sauce atvarious phases in Cook-Chill system

Phases Food Items Food Items SPC(logCFU &) Coliform(logCFU £)
1. Purchasing and Receiving Chicken meat 5.78 4.69
Peeled garlic 712 5.40
Cherry red pepper 7.04 6.60
Leek 6.48 5.27
Ginger 5.48 5.25
Sea tangle 1.43 -
Seasoning mixture 3.10 2.00
2. Pre-preparation
Washing and blanching Chicken meat 2.30 2.00
Washing and peeling Leek 5.82 4.69
Ginger 5.82 572
Washing Peeled garlic 6.92 5.20
Cherry red pepper 6.62 5.00
Cutting Leek 5.15 418
Ginger 4.83 4.30
Peeled garlic 6.78 5.02
immergeing Leek 5.44 3.48
Ginger 3.98 3.25
Peeled garlic 6.60 4.05
Cherry red pepper 523 4.97
Rinseing Leek 4.85 3.30
Ginger 4.56 3.25
Peeled garlic 5.68 3.14
Cherry red pepper 434 3.36
Spliting Chicken meat 3.48 3.26
Sauce soak out Sea tangle - -
3. Cooking 3.10 1.04
4. Cooling 3.98 248
5. Packaging 4.05 2.78

- : Not Detected




Table 7. Microbiological counts of Danhopark tzeam in Sous vide Cook-Chill system Mean+S.D.
) SPC Coliform
Phase in product flow Food Items
(logCFU/g) (logCFU/g)
1. Purchasing and Receiving Sweet — pumpkin 5.92£0.08 3.30£0.00
Seasoning mixture 1.43+0.17 -
2. Pre—preparation
Washing Sweet — pumpkin 4.98%+0.05 2.70£0.17
immergeing Sweet — pumpkin 3.60£0.00 2.03%£0.17
Rinseing Sweet — pumpkin 3.26%0.24 2.10%£0.17
Cutting Sweet — pumpkin 3.26%0.24 2.10£0.17
3. Vacuum packaging 3.52£0.07 2.00£0.00
4. Cooking 1.82%+0.06 -
5. Cooling 1.43%+0.17 -

- : Not Detected




Table 8. Microbiological counts of Danhopark tzeam in Cook-Chill system Mean+S5.D.
Phase in product flow Food Items SPC Coliform
(logCFU/g) (logCFU/g)
1. Purchasing and Receiving Sweet — pumpkin 5.92£0.08 3.30£0.00

Seasoning mixture 1.43+0.17 -
2. Pre—preparation

Washing Sweet — pumpkin 4.98%+0.05 2.70%£0.17
immergeing Sweet — pumpkin 3.60%+0.01 2.03%£0.17
Rinseing Sweet — pumpkin 3.26+0.24 2.10£0.17
Cutting Sweet — pumpkin 3.26%0.24 2.10£0.17
3. Cooking 2.52£0.07 1.10+0.17
4. Cooling 3.00£0.00 2.00£0.00
5. Packaging 3.36%0.10 2.00£0.00

- : Not Detected




Table 9. Effect of preparation methods and storage temperature on change of pH(Simmered chicken in soy sauce) Mean+S5.D.

Storage day
Storage

Preparation methods .
temperature(C)

0° 1 3 5 7 10
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
Storage
10 6.11+£0.01 6.10£0.01 6.13£0.04 6.16x£0.00 6.16%£0.01  5.89%0.06
SVCC
3 6.11£0.01 6.04£0.01 6.04£0.00 6.07£0.01 6.03£0.17 6.40£0.01
Reheating
10 6.11£0.01 6.28%£0.01 6.23£0.01 6.23+£0.02 6.30£0.01 6.39£0.01
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
Storage
10 6.14+0.01 6.31£0.01 6.30£0.01 6.37+£0.01  6.38£0.00 6.40£0.01
cC
3 6.14+0.01 6.28%£0.01 5.82+£0.09 6.33+£0.02 6.39£0.00 6.64£0.01
Reheating
10 6.14+0.01 6.16%£0.06 6.29£0.01 6.37+£0.01 6.36%£0.01 6.61£0.01

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

° immediately after cooking



Table 10. Effect of preparation methods and storage temperature on change of pH (Danhopark tzeam) Mean+5.D.

Storage day

) Storage
Preparation methods o
temperature(C) o 1 3 5 7 10
3 6.65+0.01 6.62+£0.02 6.68+£0.05 6.68+£0.01 6.61£0.01 6.63£0.01
Storage
10 6.65+0.01 6.68%£0.04 6.68+£0.02 6.68+£0.01 6.51£0.01 6.33%£0.02
SVCC
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
Reheating
10 6.65+0.01 6.63£0.01 6.63£0.01 6.60+£0.01 6.62%+0.01 6.71£0.01
3 6.37£0.07 6.31£0.28 6.43£0.02 6.50+£0.02 6.81£0.26 6.86%0.03
Storage
10 6.37£0.07 6.66+£0.14 6.47£0.01 7.09£0.01 6.87£0.02 6.87£0.01
CcC
3 6.37£0.07 6.58%£0.03 6.68+£0.01 6.67x£0.02 6.67£0.02 6.76x£0.02
Reheating
10 6.37£0.07 6.55+£0.06 6.73£0.01 6.69x0.01 6.70£0.02 6.78£0.01

* 3T refrigerator storage ) ,10T ( cold table storage )

° immediately after cooking



Table 11. Effect of preparation methods and storage temperature on change of Aw (Simmered chicken in soy sauce) Mean+S5.D.
' Storage Storage day
Preparation methods o
temperature(C) 0b ] 5 5 7 10
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
Storage
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
SVCC
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
Reheating
10 0.93£0.01 0.95%0.01 0.93£0.01  0.93£0.00 0.93x0.01  0.94%£0.00
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
Storage
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
cC
3 0.94£0.01 0.94%£0.01 0.94%0.00  0.95£0.00 0.95%0.01  0.95%0.01
Reheating
10 0.94£0.01 0.98%£0.01  0.95%0.01  0.99£0.01  0.95%0.01  0.98%£0.01

* 3T refrigerator storage ) ,10T ( cold table storage )

° immediately after cooking




Table 12. Effect of preparation methods and storage temperature on change of Aw (Danhopark tzeam) Mean+S.D.

Storage day
Storage

Preparation methods .
temperature(<C)

0 1 3 5 7 10
3 0.95+0.01 0.92£0.01  0.93£0.01  0.93+£0.01  0.94%£0.01  0.94£0.01
Storage
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
SVCC
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
Reheating
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
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
Storage
10 0.96£0.00 0.94£0.01 0.94£0.01  0.95+0.01  0.97£0.01 0.97£0.01
cC
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
Reheating
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

* 3T( refrigerator storage ) ,10T ( cold table storage )

° immediately after cooking



Table 13. Effect of preparation methods and storage temperature on change of Mositure contents (Simmered chicken in soy sauce) Mean=S.D.
. Storage Storage day
Preparation methods .
temperature(C) o 1 3 5 7 10
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
Storage
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
SVCC
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
Reheating
10 70.61+0.08 78.55%x0.54 76.12%£0.25 72.47x£0.11 68.50x0.89 70.28%+0.04
3 62.23+£0.18 54.42+0.81 64.99£0.02 63.13x£2.12 61.46x2.35 61.30+3.80
Storage
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
cC
3 62.23+£0.18 60.16x0.21 55.81%£2.17 60.25£0.79 55.85x1.11 56.46%£2.99
Reheating
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

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

° immediately after cooking




Table 14. Effect of preparation methods and storage temperature on change of Mositure contents (Danhopark tzeam) Mean+S.D.
. Storage Storage day
Preparation methods temperature(C)?
0° 1 3 5 7 10
3 71.61£1.82 71.72%£0.25 71.33+£0.89 70.95%£0.11 74.16x0.06 71.82£0.87
Storage
10 71.61£1.82 72.89%£0.07 76.89+£2.30 78.76%£0.01 78.29+0.11 79.55%1.64
SVCC
3 71.61£1.82 75.12%£0.14 77.51+1.51 77.42£0.18 75.00x1.48 74.56£0.52
Reheating
10 71.61£1.82 74.00£0.33 76.83%x1.80 79.67£0.06 74.36+0.64 74.26%1.94
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
Storage
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
CcC
3 85.04+0.11 81.48%£0.08 81.71£0.48 81.57x0.18 77.81£4.56 77.69%+0.86
Reheating
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

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

° immediately after cooking




Table 15. Changes in standard plate counts of Simmered chicken in soy sauce related to preparation methods and storage temperature Mean+S5.D.

Storage day

Preparation methods Storage
temperature(C)*
o’ 1 3 5 7 10
3 2.26£0.24 2.78£0.00 2.80£0.04 2.80£0.04 2.93£0.06 3.20%0.17
Storage
10 2.2610.24 2.83£0.04 2.93£0.03 3.07£0.02 3.79£0.01 4,1940.01
SvCe
3 - - - - - 1.20+0.17
Reheating
10 - - - - 2.69x0.09 3.5210.07
3 1.43£1.25 3.44£0.02 3.90£0.01 4.05x0.05 4.74%0.06 5.2710.23
Storage
10 1.43£1.25 3.7810.01 4.05x0.04 4.29%0.01 5.3510.02 6.01+0.23
CC
3 - - - 2.26x0.04 2.67x0.06 4.16+0.28
Reheating
10 - - 2.26x0.24 2.52%0.07 3.75x0.05 5.4610.15

* 3T( refrigerator storage ) ,10C ( cold table storage )
° immediately after cooking

- : Not Detectednk



Table 16. Changes in standard plate counts of Danhopark tzeam related to preparation methods and storage temperature Mean+5.D.

Storage day

) Storage
Preparation methods
temperature () )
0 1 3 5 7 10
3 - 2.00£0.00 3.30%0.00 3.36%0.10 4.36+0.10 4.87£0.03
Storage
10 - 3.36+0.10 3.62+0.01 4.51£0.02 5.563£0.01 5.91£0.01
SVCC
3 - - - — 2.00£0.00 2.26£0.24
Reheating
10 - - 2.10+0.17 2.69%0.09 4.03%+0.05 4.30£0.02
3 1.431+0.96 3.20+0.17 4.01£0.02 4.49+0.02 5.75£0.09 6.01£0.02
Storage
10 1.43£0.96 3.73%£0.05 4.30%0.00 5.72%+0.01 6.05+0.05 6.25%+0.02
CcC
3 - - - 2.33£1.15 4.20%+0.17 4.87£0.03
Reheating
10 - 1.26+0.24 2.10£0.17 3.16%+0.28 4.78+0.08 5.88+0.06

* 3C( refrigerator storage ) ,10T ( cold table storage )
° immediately after cooking

- : Not Detected



Table 17. Changes in coliforms counts of Simmered chicken in soy sauce related to preparation methods and storage temperature Mean+S.D.

Storage day

Preparation methods Storage .
temperature(C)*
0° 1 3 5 7 10
3 - 1.10+0.17 1.20£0.17 1.20£0.17 2.30£0.00 2.42%0.10
Storage
10 - 1.20£0.17 2.36£0.10 2.5240.07 3.2240.03 3.52£0.07
SVCC
3 _ _ _ _ _ _
Reheating
10 - - - - 0.50%0.55 1.26+0.24
3 1.33£1.15 1.46£0.03 1.66£0.10 2.69%0.09 3.30x0.00 3.77%£0.06
Storage
10 1.33x1.15 1.46£0.15 2.52%0.07 2.75%0.46 3.85%0.01 4.20+0.17
CcC
3 - - - - 1.20£0.17 2.1610.28
Reheating
10 - - - - 2.30%0.00 3.43%+1.25

* 3T( refrigerator storage ) ,10T ( cold table storage )
° immediately after cooking

- : Not Detected



Table 18. Changes in coliform counts of Danhopark tzeam related to preparation methods and storage temperature Mean+S.D.
Storage day
. Storage
Preparation methods temperature(C)®
0° 1 3 5 7 10
3 - - 1.20£0.17 1.56£0.07 2.42%+0.10 2.80£0.04
Storage
10 - 1.36£0.10 2.12+0.07 2.56x0.07 3.58%0.01 3.80x0.09
SVCC
3 — — — — — —
Reheating
10 - - - - 2.30%+0.30 2.73+0.04
3 - 2.20£0.17 2.56%£0.07 2.85%+0.00 3.36%0.10 4.31+0.02
Sstorage
10 - 2.67£0.06 2.87%£0.03 3.91£0.01 4.29+0.01 4.59+0.01
CcC
3 - - - - 2.12+0.07 2.87+0.03
Reheating
10 - - - 1.36%0.24 2.53%0.21 3.16£0.28

* 3T( refrigerator storage ) , 10T ( cold table storage )

b immediately after cooking

- : Not Detected




Table 19. Changes in psychrotrophic bacteria counts of Simmered chicken in soy sauce related to preparation method and storage temperature

Mean=5.D.

Storage day

) Storage
Preparation methods temperature(tC)?
0° 1 3 5 7 10
3 N.A 0.67£0.58 1.48%£0.00 1.48+£0.00 1.52+0.07 1.73%0.05
Storage
10 N.A 1.52£0.07 1.60£0.00 1.73x£0.05 2.75£0.05 2.90%0.00
SVCC
3 N.A - - - - -
Reheating
10 N.A - - - - -
3 N.A 1.52£0.07 1.63x£0.06 2.73+£0.05 3.35£0.01 3.57£0.02
Storage
10 N.A 1.48£0.00 2.42+£0.10 2.63+£0.06 3.57%£0.23 3.92£0.03
CC
3 N.A - - - 1.48+£0.00 2.42+0.10
Reheating
10 N.A - - - 2.52+0.07 2.75%£0.05

* 3T( refrigerator storage ) ,10C ( cold table storage )
° immediately after cooking

N.A : Not Attained - : Not Detected




Table 20. Changes in psychrotrophic bacteria counts of Danhopark tzeam related to preparation methods and storage temperature Mean+S5.D.

Storage day

. Storage
Preparation methods a
temperature(C) b
0 1 3 5 7 10
3 N.A - - 1.10+0.17 2.20+0.17 2.36+0.10
Storage
10 N.A 1.00+0.00 1.88+0.06 2.36+0.10 3.85+0.01 3.93+0.03
SvCC
3 N.A - - - - -
Reheating
10 N.A - - - 2.86+0.09 2.35+0.11
3 N.A 1.20+0.17 2.10+0.17 2.50+0.17 2.97+0.03 3.73+0.05
Storage
10 N.A 2.53+0.02 2.60+0.00 3.63+0.13 3.92+0.02 4.07+0.02
Ccc
3 N.A - - - 1.88+0.06 2.36+0.10
Reheating
10 N.A - - 1.10+0.17 2.10+0.17 2.74+0.13

* 3T( refrigerator storage ) ,10T ( cold table storage )
b immediately after cooking

N.A : Not Attained - : Not Detected



Table 21. Changes in anaerobic bacteria counts of Simmered chicken in soy sauce related to preparation methods and storage temperature Mean=5.D.

Storage day

) Storage
Preparation methods o
temperature(C) o 1 5 5 7 10
3 N.A - - - - -
Storage
10 N.A - - - 0.67£0.58 1.10%£0.17
SVCC
3 N.A - - - - -
Reheating
10 N.A - - - - 1.00£0.00
3 N.A - - - - -
Storage
10 N.A - - - - 2.42%+0.10
CC
3 N.A - - - - -
Reheating
10 N.A - - - - 2.10£0.17

* 3T( refrigerator storage ) ,10T ( cold table storage )
b immediately after cooking

N.A : Not Attained - : Not Detected



Table 22. Changes in anaerobic bacteria counts of Danhopark tzeam related to preparation methods and storage temperature Mean+S5.D.

Storage day

. Storage
Preparation methods (C)?
temperature ob 1 3 5 7 10
3 N.A - - - 0.77£0.68 2.20%£0.35
Storage
10 N.A - 0.87£0.75 2.47£0.03 2.9210.06 4.37£0.01
SVCC
3 N.A - - - - 1.20£0.00
Reheating
10 N.A - - - 2.40%0.06 3.00%£0.00
3 N.A - - - - -
Storage
10 N.A - - - 2.40£0.35 4.26£0.03
CcC
3 N.A - - - - -
Reheating
10 N.A - - - 2.36%+0.10 3.69%0.09

* 3T( refrigerator storage ) ,10C ( cold table storage )
° immediately after cooking

N.A : Not Attained - : Not Detected



Table 23. Analysis of variance for proximate composition as affected by preparation methods and storage temperature Mean+S.D.

F value
Food Variables -
Moisture
pH Aw

content
Cook method 3078.205% 47.184* 918.470%*

Storage Storage temperature 37.385% 9.184x 6.337

Simmered

chicken Method & temperature 40.205% 041 0.298
in soy sauce Cook method 790.533%* 55.078% 3651.201%
Reheating Storage temperature 360.533% 16.490% 206.510%
Method & temperature 53.333% 4.412 156.368%
Cook method 4.470 24.020% 1449.992%*
Storage Storage temperature 35.926% 3.314 207.091%

Method & temperature 9.445% 2.373 21.996%

Danhopark tzeam

Cook method 1.344 3.657 872.507*

Reheating Storage temperature 3.976 1.429 51.846%

Method & temperature .363 0.057 61.618%

" P<0.05



Table 24. Analysis of variance for standard plate counts, coliform counts, psychrotrophic bacteria counts, anaerobic bacteria counts as affected by

preparation methods and storage temperature

F value
Food Variabl - - -
00 artabies Standard plate ) Psychrotrophic Anaerobic bacteria
Coliform count .

count bacteria counts counts

Cook method 130.054+* 99.589+* 521.575% 2.701
Storage Storage temperature 17.495% 48.649+ 136.463+* 110.907+

Simmered

chicken Method & temperature 0.034 8.394x 33.411% 2.701
in soy sauce Cook method 3262.072% 380.109+ 2301.398+ 121.000%
Reheating Storage temperature 1302.048% 56.494% 10.468% 961.000%
Method & temperature 0.029 3.878 10.468+ 121.000%
Cook method 133.617% 4912.248+ 1580.504* 90.012+#
Storage Storage temperature 56.650% 2368.429% 1913.948+ 383.426%

Danhopark Method & temperature 6.350% 191.367+ 137.552% 1.883
tzeam Cook method 162.757%* 1052.935% 40,588+ 24.837%
Reheating Storage temperature 232.550% 1111.208% 382.464% 9587.719%

Method & temperature 7.558% 3.306 19.318+ 24.837%

" P<0.05

- 103 —
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