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ABSTRACT

The objective of this study was the changes in microbial, physical-chemical, sensory tests
qualities of ready-to-cook restructured goat meat product during refrigerated and frozen storage for
49 and 240 days. It was found that acrobic and anaerobic bacteria of samples were significantly
increased (P<0.05) during storage at 4°C, especially psychrophilic bacteria. For physicochemical
quality, purge loss, grilling loss and lipid oxidation value had significant increases (P<0.05) with
increasing storage time. For texture profile analysis and sensory evaluation, these parameters had
significant decreases (P<0.05). However, sensory quality of sample was acceptable to consumers
after stored 28 days. Furthermore, the microbial quality of sample under same storage condition
was higher microbiological quality of cooked food in Food and Container Standard No. 3, Thailand.
For the frozen storage at -18°C, the microbial counts of samples were significantly decreased until
undetected microbial during storage for 240 days. However, physicochemical quality was
decreased, especially thawing loss and grilling loss had a significantly increase. The lightness of
samples decreased but redness and yellowness had significant increases (P<0.05) with increasing
storage time. Lipid oxidation value had significant increase (P<0.05). For texture profile analysis
and sensory test had significant decreases (P<0.05) as storage time was increased. However, the
sensory quality of sample was acceptable to consumers after stored for 240 days. Thus, shelf-life
of ready-to-cook restructured goat meat product was 28 days during chilling storage at 4°C and at
least 240 days during frozen storage at -18°C.

The sample qualities stored under accelerated chilling conditions, 0, 10 and 20°C for 56
and 11 days and 66 hours were revealed. The result found that acrobic and anaerobic bacteria counts

of samples were significantly increased (P<0.05) during storage, especially psychrophilic bacteria.
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The physicochemical quality of sample was decreased, especially, purge loss and grilling
loss had significant increases (P<0.05) throughout the storage. For all chilling temperatures, the
lightness had decreased but redness, yellowness and lipid oxidation values had increases (P<0.05).
The TCA-soluble peptide of sample stored at 0 and 20°C was increased (P<0.05) and stored at 10
°C was trend of increase (P<0.07) throughout storage time. Moreover, the texture profile analysis
and sensory evaluation of product were decreased (P<0.05). However, the microbial quality of
sample stored at 0, 10 and 20°C were 35 and 7 days and 24 hours, respectively, were higher
microbiological quality of cooked food in Food and Container Standard No. 3, Thailand. According
to sensory quality, these samples were acceptable to consumers.

Furthermore, the samples stored under chilling, freezing and accelerated chilling
conditions did not detected pathogen including Clostridium perfringens, Bacillus cereus, Listeria
spp., Listeria monocytogenes, Staphylococcus aureus and Salmonella spp. It was found Escherichia
coli below 3.00 MPN/g. Brochothrix thermosphacta, psychrophilic spoilage, was not found in all
samples throughout storage time

The shelf life prediction of ready-to-cook restructures goat meat product under
accelerated chilling conditions was evaluation by the kinetics model and arrhenius equation. The
microbial quality of product was spoilage indicator, especially anaerobic psychrophilic bacteria had
the highest R’ value of linear Arrhenius. The shelf life of sample stored at 0, 10 and 20°C were

33.60 and 6.28 and 1.32 days, respectively, evaluated by In k = -12967(1/T) +44.996.
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A & o o = : A o ¥ o o g9 o
(Arrhenius) tWaA 1L IMOAs I sIasu)asvesdanau 1y udrniniuivergmsinusnm
a  w d "
YOIHANAMN 0111570 1 (Corradini and Peleg. 2007)
o [ 4 . .
2.9.2.1 AUNITVAUNAMAATHIOUYUTIADINIIIAUNAMIAAS (Kinetic model) Ao
= o = aan A = o e A da 9
MANEIOATINIGINAYJA307 (Rate of reaction) Uazna Inmsinadfnseundl Ailvuldeven
@ . a  w o v oa d an o 5
ANHULMIITOUHOVDIHAAAUNDIMITT 3 AUNIT (RYIUNT A3 9. 2558; Piedrahita et al.
2015)

“ ﬂnna =1

1 P
1) dasimaiial§iser de msldsunlasanududuvesasaesduly
a  w 3 - e A a J &4 r X o a aan aan -
wanAusivelgiseinavuiiienaiuly dedasimsiial s vvesfizode W
T ' ' - a o daa 2 '
MsAIAUNanaIRoMIIBNMMIBIS AT HARA UM IIRLYUADH IO
2) Uszinnvesdanimanailnser 3 2 Usuian Ae
o a aaa = = a  w st a A’
- 9AIMIRAYATOURAY (Average rate) uedalSuamsHaAS N NNATY
¥ 14 H b ¥ H
NIMuANIoAIAIR L Nana IMuAReaIuATIRAU i3 01
@ a aan = =1
- 9031 3tnAURA301 2 vz lavmznila (Instantaneous rate) M0 913 U108
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o/ 1 o =

1 aaa aan A a <
3) Thishilwadesnsimsiialfisovesl§souaiiaie 9 iva'ldizms edn
¥ [ Y T aaa = [ Y = Y a o G o a - an 1
Annuuazwindlizonaniiu duiamoldannziaieiuniisanmsfeljisouandie

w 9 & A kY (% w ot
AUAIY FUNBIVDINVTT0AS 9

a 3w a o [ t{ o o a1 M o
AN 2.3 2YMINUINHINAANUNIUDTAI U UNDULFUDNLLU

a ot =
01YMINUINY (IADU)

HaAS N
-18 °C “25°C -30°C
L‘l‘fﬂiﬂ (Beef carcass) 12 18 24
lﬁﬂd13 (Roasts), ﬁlﬁﬂ (Steaks) 12 18 24
{UIRD (Ground meat), Mildingo 10 >12 >12
L‘ﬁﬂgﬂﬁ (Veal carcass) 9 12 24
ot (Roasts), ioua (Chops) 9 10-12 12
Li‘fagmmz (Lamb carcass) 9 12 24
L"ﬁ'ﬂtj‘ld (Roasts), L‘éﬂ‘ﬂﬂ (Chops) 10 12 24
Lﬁﬂﬂy‘ (Pork carcass) 6 12 15
ot (Roasts), 111017 (Chops) 6 12 15
1#nsonvinimutiie (Ground sausage) 6 10 -
1Jaau (Bacon ) Tysuaiu 2-4 6 12
ﬁ1ﬁuﬁy (Lard) 9 12 12
dadiln 12 24 24
1nnoa (Fried chicken) 6 9 12
1n30911 (Edible) 4 - -

1141 : Recommendation for the processing and handling of frozen food Paris (1972)

4) OUAVUHAI01 (Sewald and DeVries. 2017)
aaa @ o % =1 e aa a w o
4.1) UHATeI8UAURUE (Zero order reaction) 1wz orntivuny lundnswai
- w d = aan ~ = P 1 3y l-&‘ o
91113 UoaTuT lumsinalfisensiuazimsilasumlassmuuduase Tavlivuniu

o

v g L) ¥ o e
ANMUNTUYDIMIARY Taul¥ngeasiasi

€:G, = Kt Zero order (2.1)
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aaa v w 4 [~ aaan {
4.2) UATe18UAUNI (First-order reaction) 1T ual§nTo1ffieuny T
¥y 3

a e '3 ~ = 1 [N ¥ " A yé’ o
Nf‘lﬂﬂﬂ!"i’lﬂ"l?ﬂiMﬂ"lilﬂﬁﬂull‘ﬂﬂﬂﬂ’m‘uullﬁlllutfﬂ!ﬁiQ Tﬂf’Jﬂ'Wlqﬂﬂ]uﬂﬂﬂl‘lﬂﬁuﬂ]u%ﬂﬁﬁ’lﬁ

Y

A a o a
saunlleglunannui

In (Cy/C) = Kt  First order (2.2)

43) YATe18UA U0 (Second-order reaction) 1T u AT liwu 1y

a o 4 = el 1 (= 9 VoA ihg o Y @
wannusiavsimsasuudasauwu ludwduass Taean lavusuanudusuvesais

)

et [ = o ad 1 = [ aon o w & =1 .5 o Y 9 g 3/
aﬂumaqiuwamnmmmummnuﬂgmmmﬂuwuwmwﬂgﬂnmmwmummmimﬂu
ADIVUA UAAZYIAINAIAINTI

(1/Cp - (1/C)) = Kt Second order (2.3)

4 1 o { q‘ c" el
e ¢, = Awasgudnvaziauls a yaisuduvegMnAusnn
1 w = S o
C, = Amvonudnyasnanls w gala quesergmanuing
K = Reaction rate constant
3w a  w d  a
t= 0WYNITNVINHIVOINAANUN (A1)
o = @ E 4 v o
2.9.2.2 aUMIDIISITHIANIONG DA (Arrhenius model) NALNTOUINTIANUTUWUS
1 (Y = = ey ar Ll ﬂ'd d‘ Y g
T¥MIIAIIMIIAAY AT uINYan 1A q NnslasuilasIdiavan (Hu er al 2019;
o K & o m n 1A 1
Piedrahita et al. 2015; Hough et al. 2006) ¥9910NLA51 rate = k [A]"[B]" von Idusifioaiinig
a; ) 9y A ' r:;. ar = aas o q‘ Q
nldsunasanudnduiinodentsnldouulasdnsinsiiadl fAser udainafisasions
wasunagldAiegunginiaun Tuwns efimis 14das lfisen anefisasiezlfeunlag

4 =Y o [ - AL S a e 4 g [} =
ieguugluaznasUReTUA @ nlgasen waeu nawmsit liawnsoeiuens

oA

1 1 ] : 4 o a o o 1
wasuuladld udliaunsegaumsuilsiaunsovenanuduwusvesaudunlsiild ude

AumMIosIstioa (Arrhenius equation) (Piedrahita et a/. 2015; Hough et al. 2006)

k =k, exp (-Ea/RT) (2.4)
MAUMIN @) Msodouaums imilvegluziasnaiude

In k = In k, +(-Ea/R)(1/T) (2.5)

& o - & a ' a e
1o k0 = LL‘NﬂLﬂ’ﬂ'iﬂ’J'mﬂ (Frequency factor) mmmmwiumaqmmw
naneaunsdmiuuaazlfism
1 ‘ﬁ' s d‘ )
k=MAINOATINQUNYU T la 5] (rate constant)
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1) 1,1,3,3-Tetracthoxypropane
2) 2-Thiobarbituric acid (TBA)
3) Absolute ethanol 96%

4) Agar-agar

5) Alcohol

6) Alcoholic naphtol solution
7) Baird Parker agar

8) Bovine Serum Albumin

9) Buffered Listeria Enrichment Broth

10) Ethanol 95%

3.1 IngAv-maniinaze1msioeaye

3

o o &4 =} = o 9
(MufugWINDd x 1ed Inyiilou x UBs INAR 91y
¥
15 tAoU ¥IMin 40-50 Alansw)
(Sodium chloride)

(Sodium tripolyphosphate, Lﬂﬁﬁm"ﬁ’, Yszmna'lne)

(Premium soy sauce, Yan wal yun co., Ltd.
Thailand)

(Oyster sauce, Tramakrua co., Ltd. Thailand)
(Organic Apple cider vinegar With the Mother,
BRAGG, ACV, USA)

(Tranglutaminase, Ajinomoto, Thailand co.th)

(Sodium caseinate, Solution Ingredient, Thailand)

(Sigma, Germany)
(Sigma, Germany)
(Merck, Germany)
(Sigma, Germany)
(ScharlauChemie S. A.,

Spain)

(Meark, Germany)
(Sigma, Germany)

(Meark, Germany)



11) Folin-Ciocalteu reagent (Meark, Germany)

12) HE agar (Meark, Germany)
13) Hydrochloric acid (HCI) (Sigma, Germany)
14) Iodine (Meark, Germany)
15) Kovac (Meark, Germany)
16) Listeria Selective Supplement (Meark, Germany)
17) LMX broth (Meark, Germany)
18) Lysine Iron Agar (LIA) (Meark, Germany)
19) Mannitol Egg Yolk Polymyxin Agar (Meark, Germany)
20) Methanol (Rci labscan, Australia)
21) Methyl red-Voges Proskauer (MR-VP) broth (Meark, Germany)
22) MRS broth (Meark, Germany)

23) Mueller Kauffmann Tetrathionate Novobiocin Broth  (Meark, Germany)

24) Na,CO, (Sodium carbonate) (Sigma-Aldrich, Germany)
25) Plate count agar (PCA) (Meark, Germany)

26) Polymyxin B Selective Supplement (Meark, Germany)

27) Potassium hydroxide (Merck, Germany)

28) Potassium iodine (Meark, Germany)

29) Potassium sulfate (K2S04) (Sigma, Germany)

30) Potato dextrose agar (Meark, Germany)

31) Rappaport-Vassiliadis medium (RV broth) (Meark, Germany)

32) Sodium acetatetrihydrate (CARLO ERBA, Italy)
33) Sodium chloride (NaCl) (Merck, Germany)

34) Sodium citrate (Univar, Australia)
35) Sodium hydroxide (NaOH) (Sigma, Germany)

36) Streptomycinthallous Acetate-Actidione (STAA) (Meark, Germany)

37) Tellurite (Meark, Germany)
38) Trichloroacetic acid (TCA) (Meark, Germany)
39) Triple Sugar Iron (TSI) (Meark, Germany)
40) Trisodium citrate (Unilab, Australia)
41) Tryptone Soya Agar (Hi-media, India)

42) Modified Oxford Listeria supplement (Oxiod, UK)



43) Oxford Listeria agar base
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(Oxoid, UK)

(Whatman, Sigma-Aldrich, England)

(Sartorius, Basic, Germany)

(Tanita model 1144, Tanita
Corporation, Japan)

(Sous-vide Immersion Circulator

SV 100, Cuisine Craft Co., Ltd.,
Thailand)

(Stomacher Bag Mixer 400 model
VW, France)

(Model NB-MM12SS, Sun Food Co.,
Ltd, Thailand)

(Ramon, Changsha Branch Company,
Germany)

(Centrifuge refrigerator 2-16KL
model, Sigma-Aldrich, England)
(Vortex Mixer KMC-1300V, Korea)
(SKPMSEWH model, Heavy Duty,
Kitchen aid, St Joseph Michigan,
USA)

(Mettler Toledo medel SG-2, Mettler
Toledo International Inc.,
Switzerland)

(Shimadzu model UV - 1601,
Shimadzu Corparation, Japan)
(Mettler Toledo medel, Mettler
Toledo International Inc.,

Switzerland)
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(Warner-Bratzler, Instron Model
1011, Instron company, Thailand)

(Hunterlab Mini Scan EZ LAV,

29

Hunter Associates Laboratory, Inc, 1)

USA)
(Fluke, Fluke Biomedical,
Netherland)

(plate, Priti Q)

(Dwyer model BD, Germany)

(WTB Binder model BD, Germany)

(Hot air oven, Memmert model

CM500, Germany)

(Binder, Model FD 115, Germany)

(Biohit)

(Autoclaves, Hirayama model HVE

50, Japan)

(Water Bath, Memmert, Germany)

(01l Bath, Memmert, Germany)
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1 ﬁﬂummnmmmwﬁﬂﬁmﬂﬁmm:5ugﬂ“lﬂ1iw§’auﬂga JENIN
msiausne 1ununisnaassnuuluudeaguanyse
(Randomized Complete Block Design: RCBD) JaduAe 231701
MsguuAnzgungil aziIMIguATIgUngiiaz 7 9 Ao
1) MsugiBuiiguvgi 4 ssruaidua o o, 7, 14, 21, 28,
35,42,49 4
2) mstiBonudafigungd -18 earuraiFoa iunai o, 30,
60, 90, 120, 150, 180, 210, 240 U
Jinsizinmaniicng o wadl
L1 Sns 1 vinuauianiedngaunsd
-qauvidRanua 6ty Ao
Aerobic mesophilic, spore mesophilic LLaZ Psychrophilic bacteria
Anaerobic mesophilic, spore mesophilic 1182 Psychrophilic bacteria
- Uadiagi
- Brochothrix thermosphacta
- Clostridium perfringens
- Lactic acid bacteria
- Coliforms LD Escherichia coli
- Staphylococcus aureus
- Samonella spp.
- Listeria spp. D Listeria monocytogenes
1.2 Anszdguaniamadiumonin

- T (CIE L*, a* uag b*)
- msgaydeniiszniemsiuine (Purge loss, %)
- mmsgauEod13sni1an13aza1u (Thawing loss, %)
- mmsgaudniiazni1an151s (Grilling loss, %)
Auifledura (TPA) #2013 09 Texture analyzer

1.3 Insevguauianadiuni

1 =1 1
- MANuilunIa-a19 (pH)




31

- MM IDONFIATUVDA vl (TBARS)
-afSuanldInanazare1dlunsa (TCA-soluble
peptide)

1.4 msnagounalszamauia ‘ﬁ'lﬂ'lﬁﬁﬂHWH'J'm‘b‘B‘lJﬂlEN

2

=

U3 Inademsisziliuguniwnalseamduda A nau'l

Epad

)

¢ o [ v ad ¥
waszaad anvuzilsing uazdnyue Tavsiu A2w3ins I

ASUUUANNYOULIUU 9-point hedonic scale

-

a o aa o 1
1.5 Ainsizndeyanedda insizvaianuulsUsiuves

Yoynlauls Analysis of Varianc (ANOVA) AATIZHANLUANATS

199A 11028 1A83T Duncan’s New Multiple Range Test (DMRT) f

STAUANNIFONY 95%

NMINABDIN 2
NITNIUIEDIYHA
o a tg j
AuaiiHauweg Iyl
Tninwdouilyasening
o N 1
MIAUTNYIUU Y

o )
wuluanziss

i ﬁﬂyw]mﬂ1‘wMamﬁﬂﬁ'mcv'i'tﬁ{auw:%ugﬂﬂlﬂﬁw%’anﬂ;a
sgdamsnusasmuuusiuluaniizs s ununisnaaes
puuluud E}ﬂfjll auy ) (Randomized Complete Block Design:
RCBD) thivAe F1anamsguusazguugi taziinisguaiin

-

aunlaz 7 3@ AD
1) gungin 0 esrmadud 1lunn 0, 14,21, 28, 35, 42, 49,
567U
2) gaungiiii 10 esmmaiFun iluna 0,35, 7. 8,9, 10, 11 $u
3) quingiif 20 ssmiadoa [Hua 0, 12,24, 36, 48, 54, 60,
66 32114
SinsrzHauauTRAm 9 il

@y ¥ a

= a
2.1.1 Anneinaauianedugiunid
a add -
- PAUNTUVINUA 6 LU AD
Acrobic mesophilic, spore mesophilic 1L@% Psychrophilic bacteria
Anaerobic mesophilic, spore mesophilic (182 Psychrophilic bacteria
a d
- gaaLaEs
- B. thermosphacta
- C. perfringens
- Lactic acid bacteria

- Coliforms U E. coli

- S. aureus
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- Samonella spp.

- Listeria spp. Qs L. monocytogenes
2.1.2 Ansinuaniamfmumeny
- A (CIE L*, a* 11ag b*)

- msguiEnhsznhemsuinu (Purge loss, %)
- fimsgadnisen19msts (Grilling loss, %)
- msﬁﬂﬁuﬁ’a (TPA) ﬁ'aum‘%"m Texture analyzer
2.1.3 Jnsvgaauianadnil
- s nunilunsa-A19 (pH value)
- AiMsoenFatuved luiiu (TBARS)
~anf3uan) Inafiazais1dlunsa (TCA-soluble
peptide)
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yo3g1i3 Inadomsilseifiuganmmatlss amduda ud nau
TiRaszasd anvailsng uazdnyuzlaosw Au3sms i
ASHUUANUYO UYL 9-point hedonic scale
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‘Uﬂdﬂlunﬁﬂiﬂ 3% Duncan’s New Multiple Range Test (DMRT) ‘ﬁ
SERUANIITOI 95%
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founy 0.85 Uuas 225 Taddns udniwoedialunandioiniesdtly (Stomacher bag Mixer

=

d a o o ¥ '
400 model VW, France) 1luaa1 1w miamiuiild1danudoulusrsainquaungil

U

= =1 '

= = o w 1 y
(Water bath) Ngaivgii 80 asrnisauidod 1lunar 30 ui udnhaledis lunauduasoeditdu

¥

¥ Y
s

o @ u 4 @ Py o 1 a aa
Fhunat 1 11h 9naTenaInntiuden1sn 4-6 szau Taetidadies191530as 1 Tasans 15e
= ' - [ I 4 =
919N (Ten-fold dilution) laluaisazaiemnae Imfsunanlsa Jouas 0.85 ssau'ls 9
¥ 1
Haaaas vasnntuihialedenmioy M lundazszaunsi@enes uiv 0.1 1adaas ldag
¥ H H [ -] [} ] ar a
VUUDIMITIAOUFONUU BT 4 a1 UARZIZADAIIND 091392 IS NATDLUN DS PCA
[ d‘ o o 1 d' d’!‘ d.’ Ay at c’s’r o 1
U 2 N ADIIAIIMAIRAsYET I e N uiloundenintuihoiue s Ty
LR .5' - =Y = = & A a 4
Tuduusengungil 37 ssmuaaioe iinai 24-48 52T NOAIIHINTIDI voaed
@ AN a4 P~ a APV i - @ P P '
nasnmiunivimaulnlafivesgaunionanualas@ioniuauid Talaiszn 19 30-300
= = <3 o . / v a aa a
TaTa®l s1e9umailuilus11au Colony-forming unit (cfu) o 1 fiaaansH3o 1 Ty (BAM.
2001)
o L3 s as s
3) MINTIABUNIUIUBAALAZ ST D199933MIATI9910 BAM (2001) Taerih
=] Qs " 9 d‘ Y ar 1 a
7130210199919 U096A 20013 Tuden D udathiadaed19a3lue1115 PDA Taaifiy 10%
S : s an Yy 3 ] :; = =
Tartarlic acid 511@3 1:100 ia@an3 19353 Pour plate 11 1 tiuhquingil 26 ssmiwaiFua
= ar :‘/ @ o = o o = '3 nﬂ’.‘ _
1981 3-5 T4 NAUUTUT I AAIALI S 10NN IUINTFALAZI 1 MWW IS DT
o " 1 =1
151U E113 30-300 TnTatl Mo log cfug
° a J 5
4) MsasasuduIulnanesw (Coliforms) Qg Escherichia coli (E. coli)
a < dy - ° a  w o d’t’ 3 Ty a
AT UATIEHN S VT E. coli suauihaaduaiiiounz vyl Inindenilys muisms
¥93 BAM (2002) Tasihansazatuideonavesditooaludon 1) fseaumsitons 1-3 sean 5
Vv ]
ulamsazaieines 1 tadans vewmazszaumionsaslueImis LMX broth 21ntuluf

= o & [ o i ~ %
g il 35 aarnraiFu 1uina 24 93T Funamsaiiffoudvese1ms¥ions LMX
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broth 9 ndmdesnareidudf nazn13a32917Y Coliforms A11IUAIBAIT19 MPN (BAM.
2002) Taenssirlildes UV iNegn13(5 03uaedau1nT89 Gel documentation (UV light) 11az1i
i oA = I ]

AT 8L Streak plate 2901115 EMB agar Unfigungil 35 asrmisaidoa iiuia 24
Y { 4 A A i 4 4
#2109 1 lalatinladuaena@dion (Metallic sheen) ¥1UUBIYD (Streak) UUDINT PCA IilD

oA a o) @ ¥ =
nATeY E. coli wdninNguugd 35 osruzaioa ifunat 24 %1 1us nimiunaaeudieds
= =)
nFundl fie

V
' A

- MINATDY Indole 1AUAITNIUIAOVINDINT Plate count agar slant asluoms

=

y ¥ [ { =1 @ 3 =
1AY91%0 Tryptophan broth Ud1inNgangll 35 esruaaFae (Hunar 24 2109 niudy
= = _a 3/ = 4
71502010 Kovac Y5115 0.20-0.30 aaans a1ldnavinszlsingduasidiuvuves
Tryptophan broth
¥
- NSPAADY Methyl red 1Ay Acetoin (MR-VP) 1agn150181%091n011115 11
c’lv -g =1 = = &
Plate count agar slant 84118111518891%0 MR-VP 11 37 aaruwarFead 1iuinan 48 4214
¥
uduatly 2 audail
Vv
1 d 5y MR If1@uansazats Methyl red 5 voa aslumisazarndolay
a A A =
WauINIzinAAuAIHAaUYE I amdes
o s -] dy a aa ] g a
2 dwisu VP Meuiyedlszana 1 iaddes laluvaoanansaududu 5%
¥
Alcoholic-naphtol solution 0.6 IadnAsuaz 40% KOH 0.2 Jadans 1913 5-10 w19 wavlnes
TiAsuyuas
¥
- MISNATADY Citrate NIN1SHIULTBINNDINT Plate count agar slant laaslu
R " o VoA = = = o
1M13 Simmonm's citrate agar “Stab” 11 I Ui gun il 37 oamuaaides 1flunar 48 32 1uq
a 1 1A I
TeNUMIRIYEuEaln s yaatluay
5) PNIATAIVADY Staphylococcus aureus MIVITTNITVDI BAM (2001) Tagiin
Msazmuisvsvesdlng s ludon 1) thladretnal5ues 1 dadaes lalumsazaionde
a oS Y A a Y _ a aa " A a aa
TmAvunaelsa Sovaz 0.85 Awsonld o dadans vintulamsazarusen 0.1 Tadaas
1 .ﬂ A R ) 1A = ) =
6103 1UUMII¥0AT0 M3 Baird Parker agar 111 lihiufigunail 37 osmmadoa ifunan
48 $11ua Funauaziiviuaulaladingd ddwenla 30 - 300 1nTadl uazquumaaeums
Ed = = oan da o
adraou'la] Coagulase test TatTliila Rabbit plasma 0.1 Tadans neaasvualasiviniiy
9 1 dy o Y = 9 o
Aze1ALa) MeweaIuud laauay Smear dunanisiiadulouudlas

6) N3ASINADY Samonella spp. AUTTATVDY ISO-6579 (2002) TABFUAIDL1

¥
Y o A

=) j r el =) ¥
nansustiounzangllninionilye 25 a5y dromatindasaeasluaisazarni iny

¢ d o a an o w [ = 4 4 4 [~
anududu 0.5 Wosud Usuas 225 Tadans e lUadmnsounsesasiy fuma

= ]

a i =Y [~1 & &’, 1 -4
607U U ouvil 35 oar i aiBea 11una1 24 92109 910U 18I0 R 99 IMI5 11 A

L @
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1A a o & Ee 1 iy
MKTTn broth UuNguHail 35 oerusaiea 1iunal 24 %7 Tue 110U 0¥eai01m1s HE
" 'y 4 & < Y o 1
agar + novomyocin (HE agar l1id0a Autoclave) 1i/pc01¥0901M15 HE agar b3 v T v
= o o aa ¥ a4 s o a A o
35 osrupaIsua 24 13 luadaunala lalimiidudsiuazasnaralida nay yu Adeuiy
w A ! v e - aaa - = oA
iy orvwunse lunugansanars udnilalaliumaaeumalfnsounil Taoiwolalails
gadvadluoiviig Lysine Iron Agar slant (LIA) 18 ¥ Triple Sugar Iron (TSI agar) slant 35
o a PN ;7
DIAUTATFUA 24 52 143 NINATIVADUWY Samonella spp. D1¥1T9xAATUAINAIMIT Aunaoa
= o
GEN
7) MIATIVADY Listeria spp. WA Listeria monocytogenes A1W75 1SO11290-1
[ o 1 s 1 a @ o .&’
AAL1a391n Coombs er al. (2017) 1oz BAM (2017) m iy Tnogudlecawdasuaiiiiounsy
.5 1 o & g i = . a aan
vugilnindontya 25 n3u aeluemsiaoase Buffered listeria enrichment broth 225 adans
o w 1 oy A A e o a a1 A a = =
iied ladunseunsesfithu ilunal 60 Jundl vuiigaivgi 30 osruraiFoa dunm
Y -/ ~ =
4 %2113 910UUAN Supplement listeria enrichment 2.5 liadansii liufiquvgi 35 paem
= =1 o s ' a aa 4 g
adea 1ilunar 48 ¥2lue udagaaisaza1udI0g1e 0.1 Tadans asuueIMIsIAsUYe
" o oA d )
Modified listeria selective agar Wwan l1uus 37 esmuwaidea (1wia1 24 32109 5109714Ha
o g ] ' o ¥ 3
VUKD Listeria spp. WA L. monocytogenes NMNUM3 0 11iny dunaldvnemisinoudess
P [~ o 5 . \ . % 4
nasuitluad ¥eluewmisliams Ferric ammonium citrate HINAIIIWY Listeria spp. L1ag L.
4:; =4 =) 3| = o s (9 1 . o
monocytogenes 0IM Iz dvuFmMaouuae Iago1AuN15A399UN15808 Esculin ANYMUS
- - = 1 4 = o d
InTatiAe now Fv1ayu uazmudsnilulasusey qlalail
o 1 g
7.1 MINATBUN DU Il 1A A e (Catalase) 1AUNITOILIFDIINDINS
) s ¢
Modified Listeria supplement agar 84UUNTZIN niniuvealalasnunlesoonloeq (H,0,) a3
o a a 1 A A a =
vunszandunamsmanes mininarenaas e oliou ledmaias awsonldou
o dAd a 4 < oy ¥ =
aywusniuwyvedlalasnunloseon loq iuiuazesndiou 14
¥
7.2 MsnaaduMsHuniIaIa la laa (Xylose) Hazisu 1ud (Rhamnose) 1ag
3 [
! : ; i = o 1o
N130101¥DINDIY15 Modified Listeria supplement agar Naadu iy L. monocytogenes aalu
o v o ] A ey A
¥0OADINI5 Carbohydrate broth NiMaDAANUATDY Fanaoad 1 ihaalesTaa minlalailn
o o [} o a A 1 yg a
aadoi)u L. monocytogenes 11392 lindaoud ioannludinis1dimalaTaa omisdina
N P a Y PRy o o
UTUAIYD Phenol red itazvanai 2 uaasy Tua winlalatinasdoi)y L. monocyrogenes
= 3 A A & = g &
p1svznlasuilummndoutiosnnemseziinnuunsauiniuy
8) MINTIVADVUUANGTUUANAN (Lactic acid bacteria: LAB) A5791AT1ZH M
uuARienALanan Tnu3ITN15N81999910 AOAC (2006) Tasrihasaza1ui30913903520619
4 = aa 1 J H
Tudon 6) Dulamisazawifess 0.1 Taddas nazorwaslunumiziyofiiomis MRS Agar

o

i - Y qy 1w 4 4 A w2
NIZAVAIULIIDIIAY 2 % ‘Iﬂfln'lulﬂ']g1Jﬁ'u“ﬂﬂUn‘nN”lHﬂ‘lﬁ‘uu“ﬁﬂllﬂjuu Spread plate
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=

° 1A - =] o i
technique 111 11 uguvngil 30 osruaaFoa Wua 48 ¥11us meldaniizilidoina

Vv b '
nnduiuTuIalall $180URATINI LAB WSS NNTIUTZHI 30 - 300
' =1

TaTatl vueiu log cfu/g

9) MIATIVADY Brochothrix thermosphacta 1AB5M3NAALLA91A Coombs ef

o (=) o ' Y 4:; b= - s Aan
al. 2017a) Tanihasazaleneravesdiedialuden 6) tiamsazaeidens 0.1 Hadans
¥ v v
nazoleadluniwizi¥eniio1ns Streptomycinthallous acetate-actidione (STAA) N3gA1
y : e . ol 2 _
ANUIIBNAL 2 51 THunaudaglaumdonirIun1sainseud1iu spread plate technique
o VoA a = =1 o :’1 @ o Ada W
W ldunigamall 2225 essruzadon 1una 48 421 vinmiwiusiuau InlailAdsnyae
o = @ P . < ° g
11191 3917 dudu Taul¥n1snadounis Oxidase (Oxidase negative) 5109TUHATIUIUTD B,
,j‘ Aa o T = i [

thermosphacta MWZINUWIZFONUTILIUITHI 30 — 300 TaTadl vuiamily log cfug

10) MIATINADY Clostridium perfringens (BAM 2017) lapirensazaioiiony

[l 3

vossednluden 1) nimiutlilamisazaioiions 1.0 1adaas asUuoINIT Tryptone Soya

'
1 =

3
Agar udunems TSA vudnase vl tuigunnil 35 essuraidoa Tuaniae lifiern s
oy 4 o 1 & o A o Ao A o
Wunar 24 ¥ lus vinuuduiwau s latinldnumznay 613 Clear zone 510TUNATIUIY
4 i 4 o ' ' =1

130 C. perfringens W1 UIZTA NN MM zHNA 30 - 300 TaTadl nihodiu log cfu/g

11) MIATIVADY Bacillus cereus AMNTTNITUDI BAM (2001) Tawthaisazaty
- Qs r ) d'. = s oas ] é’ q'q
199919v99@ 0819 1uTeN 6) Tilaaisazaieiiea 0.1 Haaans tazaivaslunumiziyenil
01113 Mannitol Egg Yolk Polymyxin Agar W11 Supplement 1 vial N3<AUAUITOD1AE 2

=

’o‘ 3 1 9 = dll il g 9 3’; . o ] =i
1 1guiandgdaumasuniumsaindeud iy Spread plate technique 11 l1/tiufigaumngi
ol ) - [ ~ o
35 o iuial 24 19109 viniudanalaladl B cereus N1l Clear zone 501 9
- ' X A A o A e ¥ o o A
TaTafidruy vazuinnyu envziir ldnadevtiudunalududelu s10aumas e
1 - 1 = =1 1 ' = o o s d’.’
B. cereus WUMT8 hiny Taoidon Ialatiuaazimanuinndr s Tnladl dwmsunageudail
o 1 { o' acy
11.1 M lalatunaz Inaiifden 1 iundeuinsy uazdouaiod 133 Gram
. . o o = 1 = o =1
stain 1A 6O Spore stain ANYULIFAAVEL B. cerens AAUNTULIN JUOUTY Uazailofll
anyuy Ellipsoidal sporangium linoeq
= - 1 A Ao ¥
11.2 m3naaounyuall lasmsooreninialatiudas Ialatinden'ls
¥ T
Tuswau 1 9iasy/Tu Phosphate buffer 0.5 fiaddns i ldixenszvivainave udr14g

v 1
mureasluoiisas 1l

D.

¥
- Phenol red-dextrose broth 10 iadans Uni¥onguugil 35 09e1

Q
b kg 1
P =)

= & - o
waod 1unat 24 ¥ 109 luaam 1Fene domsiasafoldeudnnduaauiludmae

MWwaun (@51ansa)
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A a aa A A = = =]
- Nitrate broth 10 #iafans HuweNgungi 35 esuva¥eoa funm

o = e . a aa . a aa 3/
24 %2144 uAUAY Sulfanilic acid reagent 0.25 UAAAAT LA Nepthylamin 0.25 Uaaans O
4:’!’ g P o3 =
pmsavayolasundauiluaduniely 10 wiii axldiwauin
. a an ] g - = =1
- MR-VP medium 10 §iadians vuiefiguugd 35 osrusaidoa 11y
& Y = d? a aa 1 A d’.‘ 25 =
178140 97 Tu3 uarnurenT 1 Jaaans awasluvasanaaeuniasade vinuwfy 40%
a aa a s a an B d
KOH 0.2 yaaaa7i UaziaN 5% Alcohol napthol solution 0.6 Uaaan7 Line AN Creatine 2-3 1NAA
@ o H 3
W13 1 99 Tue Seawaudouiludyuy v 1duauan
14 "
. . ' =] =Y <
- Nutrient agar+ L-tyrosine Um%mqmwgw 35 DR aLEed 11)uia0
48 %2113 ufA Clear zone 59 1 Tatl uamsIuAANIIEOBAAIY Tyrosine 92 1¥WaLIN
i
- Nutrient broth+ Lysozyme 1ngaaisaun 2 g1l a1waslilu NB+0.001%
] é’l’ a a = [~ < w =R = Ay 9/
Lysozyme UNir0hguvil 35 osruyaiiod iluna 24 321w tiufinwanisiniguouie &
a =1 ) = ai
WUMSIRIGIRaRluLIN (+) iag luwumsesys wnusaiduay ¢
- ¥
- Manitol-egg yolk polymyxin agar DUT0AIDIHIS MYP-agar 8NAT4
d o [ d
modunaanuue Tnlafl
3.2.1.2 Smsehnaaninnediunenin
1 1 s (] a a’ g ¥ 3 1 1
1) M@ (CIE L*, a*, b%) quddntianaasuaiiounsdugulniwioulse nqu
iy 1
N1INAADIAY 3 FU WIANITAWIZUY CIE (L*, a*, b*) A161A3093AT HunterLab Mini Scan
EZ 4000L (Hunter Lab Inc, Reston, VA, USA) Ao UIAA209813%1015U F1ineuaasoq
v
¥ 4 o o s 1 o o (] .
(Calibrate) ﬁammuﬁmmgTuLmzmmiaﬂmamwmammmwmﬂum L* (Lightness), a*

(Redness), b* (Yellowness) (a2 AIHIMUAT Chroma 1A% Hue angle (Kortei et al. 2015)

c*=b%+a? , h° = tan’! %) (3.1)

a3 A

' a o < %’ o
2) ATNITYUDUUUUDINNNTSVIUNITINUYITNYI (Purge loss, %) FIUIHUN
Y " a  w o f; g i 50 ' w @ W P
Fl'lﬂﬂ"l@ﬂﬁﬂﬂmqmuallwgellugTJEI,“HIJ‘W'B'allﬂ'éﬂﬂ@u“ﬁg'ﬂﬁﬁﬂ1ﬂﬂ3$ﬂ'}ﬂﬂ1§ﬂ1'§lﬂﬂﬁﬂ‘]&l']‘ﬂ
= [~ = o nlyé = Y [~ = g/ o v
PUHNULYIEY IﬂU?WQNaﬂﬂmm AMNYUNYUT D Wuan 30 UM INUUAIUIUTDEAENTT

q L' q

= ¥ o A g4 @ o 3

FUITIUINUNUIINATSVIUNMINUITNY 111 3 91 (Belibagli and Ersan 2018)

L]

% Purge loss = ( a—;E) x 100 3.2)

v w ]

1 <3 w o
THUNAIDYNINDUNITINUINE (NTU)

4 L]

o < o @
THUNAIDYTNHAINIINUIAYI (NIN)

e
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' ¥ ' ] & 3 o o 1 a  w J
3) ﬂ'lﬂ'lii;fmt%ﬂuﬁxﬂ’ﬂﬂﬂﬁmﬁ (Grilling loss, %) FIU1HUNAIDYIINAN NN

-1 g ) \l o ] =
deunzvugi Ininiourya Aeunazndsmsldnnuiondomsdn (Grilling) Tnoligumai

L]

Tonanairiu 70 esrimadod Wunat 2 ui udIndudiu 1amdasas13ngungiives
3

Y]

= o a = ?f, o %’ a 4 1 ° 1
VUATANUNAAYUNHUD %”Iﬂuu%l'lil’)tu%hﬂﬁzﬂ15@@1%611111LlﬂLﬁ’E]\‘JMﬂﬂTiEJ’N N1 3 %1

(Tangwatcharin er al. 2019)
% Grilling loss = ( 22)x 100 (3.3)

A A .’,‘ @ w T 1 kY ¥ g ' o/
e a A UIMUNAI0819RaU AN PUAIBNITENT (NSY)
=1 2.’ LV L] [ 9 s 9 r [
b Ao thuiinal0819mas liaNuIaualIen15te (NSN)
] J o w a [ I's 4 g [
4) ANUDTUHT (Texture Profile Analysis, TPA) mmr«lamnmwﬁauwwugﬂﬂlﬂu
v 3 o . s 97 T Ca = w Y A
nwiow1lya Taald% 111 Compression NUVNATURTHIUENE1 15.5 IHUALNAT TARUIAT B9
Instron (Wamner-Bratzler, Instron model 1011, Instron company, Thailand) ATNITNITVDY Bourne
b
(1978) az Das er al. (2008) TaumMIAaA10819 THTVIIA 1.5%1.5%1.5 ¥URNAT $11IU 9 Fu
&£ o Y ~q ¥ @ [ z o =t w 1
Fuumsian s lgnaasuudisdnumnauiasgiu 2 ase Tnaamaan s lunssan 500
= o o ) 1 o ] o)
UIAY mwuﬂclﬁ'mimﬂwmﬂ’mﬂwgﬂﬂﬂm"lﬂsﬂusxaxma%’aﬂaz 40 VDIAINFIVD
@ 1 @ 1 =4 o Qs
A29019 VUNNAIAIIUUTS (Hardness, N) A710@10150 1UR15 A1 5208270 (Cohesiveness,
=] - ? ] .
ratio) AWM HYUTUN1INTOY1Y (Gumminess, N) Aa21081011UNI51AY7 (Chewiness, N) Lz
mmﬁﬂmju (Springiness, ratio)
= o Qs
3.2.1.3 Innzvnmaviiamauini
1 =1 T a u 1 (=1 [ = [ '3 dy
D Aranutunsa-ag (pH) misiamaNuunsa-A19veanansuaiiio
& ' 3/ : o = ' .
unzugdImindonyye Taoldinsesvan1uiiunsa-a 19 (Mettler Toledo, Greifensee,
; 1] Y -] g
Switzerland) (Conte-Junior e al. 2008) Fai1aIuvee neasldluiio v 3 4
2) MsAnYIAIMTeRNBaTUYDd luuRI0MATIA Thiobarbituric Acid Reactive
Substance (TBARS) A1135n15NAAua 3910 Mielinik ef al. (2006), Loypimai et al. (2017) Tag
[ o ] a  w o xg 3 vy o o ] an =
quadesmaanuailiiounz Ul Ininieudze s1uau 5 asu ldlunasamuaiNawaradn
(Centrifuges tube) ¥11A 50 AAAAT lda1592a18 7.5% 2-Thiobarbituric acid 15 Saaans 1111
L] 4 a I'd am ! =
ﬂuﬁ'amﬂ%ﬂﬂm"lumm (Untra tarrax model T25 digital, Germany) nnWEIT0U 9,000

] =] Y s [ I~ o ¥ H g ¥ A;
soudau i 1Wuiar 1 wi Tuaawidregiudu udnilhlumdvedrond o sduimdes

L)
= =~

=Y 5 § =] =1 a
AIUANGUNYI (Centrifuge) N1A11152501 4,000 xg 1T U181 10115 Newngh 4 pam

q L'l

=

v
ar o ° ' [ =Y aa 1
FATOE 91NUUATPIRIENTEANNIauUDs 1 iduld Ysuias 5 Tadans 1dlunaea

NABDY LA UAVAITALAY 0.02 M 2-Thiobarbituric acid 131173 5 adans wauldidasy 19
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{ = = A o a Y v

anudeunigungil 95-100 ssensaidod 1una 40 wii ldiduTaemsidad lvariu

o ! : y (-] g g o
nniuhauld ldasimsaanduuasinnuenaau 532 nTuwas 13 $1 aduduom
ANuNTUYe TBARS TnunfSouifousunswanasgiuvesas 1,1,3,3-Tetracthoxypropane
(TEP) uagfu20A1 TBARS 1111190 mg MDA/kg sample

3) iilunsSamdsinand Indfinzare1dlunsa #2833 TCA-Soluble peptide

as 3 1 o [} a s a A’i’ 3 vy
AWIBN1390 Morrissey et al. (1993) auguddodandndusiidouns vuglindnfouilga
31191 2 N5 lalunaoamuas ananadn (Centrifuges tube) Y114 50 Tadans laaisazate
n3A 5% TCA 15ua3 18 Hadansth lTudlunTealalud luies (Untra tarrax model T25

.. = d ' a g = o ' < ¥

digital, Germany) 1311133391 9,000 sounew I 1unat 1 wiH luanwidredudy udd
Wl Tumesdons oaTumIosn1uguaung il (Centrifuge) A5 ITO 8,000 xg 151U
A1 5 WM NQuNNI 4 osraud ifumsazatsdulmwoInse 11U5du auiins
Lowry et al. (1951) Tasmistluladisazarvdiula 100 lulasans aslunaoanaans ifw

1582018 Reagent C (50 ml Reagent A 11a% 1 ml Reagent B, n1ANUIN) 1 Giadans wau g

' YY) "
AR IIAT DI (Vortex) HazAaing 13 gainniies 10 11 iy a15a2a18 Folin (1 Folin: 1

u

= g

o = Y o 4 & & yud
Distilled water) 100 T Insans wanlvidhdredaons o swaunazasng ingumaiives 30 wid

Qu
EY ¥

mmf’uﬁnhu“lf"f"lﬂi’ﬂfhﬂﬁgﬂnﬁuumﬁmmmaﬂ?;u 750 w1 Tuwas 11 3 @1 InUUAIUI
AnudiuveslnIsdu (Tyrosine) Tavif3ouAousuns Wa1a3§ 14903815 1 M Tyrosine
wazswammSnanl Indiaza1e1dlunse (TCA-soluble peptide) Tumtine umol tyrosine/g
sample

3.2.1.4 msnadeumalszamauda vinsAnyimsveuiuvesdus Inadaonis
Usziiuguniwmabszamduie dud naulifialszaed dnvazilsing uasanuvey
Tﬂaﬁmﬁgﬂfﬁ:ﬂu"lﬂﬁ"mﬁma‘lﬁ’ﬂzuuummmammumﬂﬁaummumnm’wdﬁnﬂéi"mehaﬂmﬂn
(Difference from control test) Tav1¥¥nsnadousiuiu 30 muduly) dluereise yAAINg
uagzrindny aniumaluTagnszeemndudigunnisaianszfs Taodauaanin Hough er
al. (2003) #6353 IAZLLLAMNYB LA 9-Point hedonic scale TaldnzunuipunnX

b b4
LANAIE 9 T¥AL ANLLA 1-9 ﬂma"lﬂu

1 Nu094 HANANININN P
2 MueDa UANATININ

- 1 =3
3 Mung uanadantioy
4 Muna ADUTIUANAT
5 HUBD4 HANATY

= ) v [
6 U8 ﬂﬂuﬂ]‘iiulijllﬂﬂﬂ'l\‘}
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=] ] 1 a Y
7 M09 liuanenadnion
8 N0 Taiuanaranin
oveds  hiuandrannige

=

= a ' = o 1
3.2.1.5 Iniziteyanieada sangua1INAandLL RCBD uazins1gvia1nm
a o 1 1 =
wissauvosdeyalaeld Analysis of Variance (ANOVA) Sinsiz¥innuuanA19v0sfundy
1A¢7T Duncan’s New Multiple Range Test (DMRT) #5z@Auanudony 95% laolel1lsunsy
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A1AWAIN (Lightness) 30.41£0.91°  33.1943.75%  38.89+2.59°  42.1324.28" 37214361  3591+2.53™ -
ATAAL (Redness) 13.36£1.77%  1519£1.73%°  13.35£1.99%  12.1421.57°  13.9042.83%  16.73+2.65" -
AAIMAD4 (Yellowness) 13.84+1.82°  1527+1.56° | 12.4542.20%  1021£1.91°  153144.54°  19.48+4 33" -
AnNuaald (Chroma) 19.24£2.47° | 21.56+2.14°  18.2842.85™  15.92+1.98°°  20.89+4.42"  25.71+5.49* .
fI184A 1O (Hue angle) 46.01£1.72 451942570 429142.71% 399125275 47.18+8.00°  48.18+3.01° -
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AN (Hardness, N) 20.57+5.00°  31.58£1.51°  25.40+4.99™  26.8242.50°  28.92+5.03°  28.31%7.19® -
Anmenlunsfe) (Chewiness, N) 11.3842.95° 20.5746.59™  21.30+5.49™  23.90+3.32°  24.70+1.07°  18.25+5.35" -
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AAWA WD TUNISINETINAD (Cohesiveness, ratio) 0.7140.16° 0.73£0.02™  0.75:0.06™  0.7740.04° 0.80+0.02°  0.77+0.02" -
AAIIWBAMEU (Springiness, ratio) 0.7140.17° 0.8240.06" 0.80+0.05" 0.83+0.04'  0.82£0.04°  0.80+0.05" -
MIPONTIATUVD 191TU (mg MDA/kg meat) 2.630.01°¢ 3.174025%  3.77:058®  3.994055°  4.35:0.70°  4.52+1.06" -
Afuanh) Indiaza1t181unsa (umol tyrosine/g) 2.6820,05"  248:031° 2.794029™  293x0.66®  337+0.74®  3.5420.55° -
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nalumsiuinu (u)
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0 30 60 90 120 150 180 210 240

mamuﬁuﬁmﬁamsdn (Grilling loss, %) 8.50:0.67""" " 10.39:4.40" 1425196 1530104  21.49+4.78"  22.49:4.31" 19484533 191845087  22.00£1.74°
msAnmmAuiuNIA-A 1 (pH) 6.2240.08" 6.19+0.04" 6.0810.05™ 597+0.01  589:0.10°  6.11:0.11"  6.05:002™  6.02:0.02"  5.88:0.04°
1IN IWA I (Lightness) 3041:091°  35.87:2.08" 343841377 27.92:2.40" 32744159 30224196 25844239  26.66+1.26° 27.6643.60°
AAUAI (Redness) 13.36+1.77" 13.69+3.26" 151122217 200242.94" 15455182 18.67+42.06"  12.85:5.83"  18.53:2.36"  17.09+1.83"
MdMAed (Yellowness) 14.8441.82% 12114483 13034401 22384527 14904231 1627:2.11"  10.19+4496°  1628:3.43°  14.8642.49"
A la (Chroma) 1924:2.47°  18.76+513% 20104428 3007:5.77° 21544231 24774290"  16.43:759° 24724387  22.66+1.98"
A183A Y833 (Hue angle) 46.01=1.73"  40.0245.82" 40.03+539°  47.6613.41"  4384+486° 41.04:127"  38.08:3.92'  40.90:3.67° 40.81:1.99"
dnuaziadura

AR (Hardness, N) 20.5745.00° 16.97:4.29" 24.64+3.67" 324315310 33292573 42144548 50.08:4.51" 51.4847.24"  49.65+6.90"

AmwenTunsife) (Chewiness, N) 11.38+2.95' 11.82+3.55' 17.2142.65° 3351-2.14"  206946.66° 43.59+6.10°  48.57:6.00"  4723:838" 51784847

AIATIINTIONGumminess, N) 15.20+4.10° 12.7343.07 17.65£3.07" | 2637:4.32° 26284110 30214372  37.71:2.65°  3881:4.33  37.7245.12"

AN w50 Tunsinz 3w (Cohesiveness, ratio)  0.71=0.16" 0.75-0.01™ 0.71:0.08" 081:001"  0.7920.03"  072:002"  0.76£0.02™  0.76:0.04™  0.7620.02"

AANWEANGY (Springiness, ratio) 0.71:0.17" 0.79+0.04" 0.7740.06" 0.78+0.04°  0.78+0.04°  0.7840.04" 0.80+0.06" 0.81+0.07" 0.78+0.06"
M3aenFIAFuYea luiiu (mg MDA/Kg meat) 2.630.01" 2.72:0.07" 2.730.09" 275:011°  2.78:0.06° 295022 3.2941.08" 435:041°  3.1840.15
anfuanl Indiazaw18lunsa (umol tyrosine/g) 2.68-0.05" 2.28-0.07" 2.45:0.14% 3.05:1.03" 2854058 229:0.16"  2.58:031" 3.17:0.68"  3.1740.61"
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ANYUTNAINISYI (Sous-vide)
ﬁﬂ'ﬂﬂlxﬂﬂﬂ{] (Appearance) 8.00+1.00° 7.50+1.76  7.29+l J0 0 7.00+£1.63  6.86+1.57 6.86x1.77 6.86+3.18 6.50£1.93 6.64+1.59
ﬁwﬁs’utﬁa (Color) 8.21+0.91  7.93+0.93 7.29+1.60 7.28+1.21 6.86+1.31 6.86+1.34 6.79+1.28 6.64+1.31 6.50+1.32
ﬂ?iu"lﬁﬁaﬂs:mﬁ (Oft-odor) 7.64+£1.65 7.50£1.44  7.21+1.52  7.00£1.91 < 6.71£1.60 6.64+1.37 6.43+1.72 5.93+093 5.57+1.51
ANuFoU lAusIw 7.93£1.24 7574136 7.14+1.68 7.07+1.23  6.71x1.11 6.57+1.42 6.50+1.38 6.42+1.27 6.29+1.13
(Overall acceptability)
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%‘U’t’)x‘l"‘]:;u&‘lfﬂ (Color) 7.64+£1.24  7.57+£1.61 7.14+1.49 7.00+1.15 6.64+1.65 6.28+2.05 6.14+1.95 6.00+2.31 6.00+1.82
ﬂgu"lﬁﬁﬂﬂ‘izﬂﬂﬁ’(()ff—odor) 8.00=0.81 7.7140.76  7.57+0.93 7.43+0.98  7.29+1.79  7.14*1.46 7.07+1.78 6.78+1.34  6.50+1.71
AU IAus W 7.64+£0.94  7.50+£1.38  7.35+0.94 7.29+1.46 7.14+£0.89 7.00+1.41 6.64+1.37 6.86+£2.05 6.57+1.36

(Overall acceptability)
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0 14 21 28 35 2 49 56
Aerobic mesophilic bacteria (log cfu/g) 3.1740.15° 3.23+021° 3.80£0.21d° 4.3140.11° 4.87+0.28° 6.09+0.67" 6.88+0.42" 7.42+0.56"
Aerobic spore mesophilic bacteria (log cfu/g) 1.72+0.22 <1 1.68 <l <l <l <l <l
Aerobic Psychrophilic bacteria (log cfu/g) 3.17+0.13' 3.84:0.81° 4.4240.69" 4.9740.50" 5.6740.71" 6.54+1.06" 7.314089" 7.61+0.85"
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Yeast and Mold (log cfu/g) <] <1 <] <1 <] <1 <1 <]
Bacillus cereus (log cfu/g) <l <l <l <l <l <l <l <1
Staphylococcus aureus (log ctu/g) <] <1 <l <1 <l <l <1 <l
Escherichia coli (MPN/g) <3 <3 <3 <3 <3 <3 <3 <3
Total coliform (MPN/g) <3 <3 <3 <3 <3 36 92 20
Listeria spp. ND ND ND ND ND ND ND ND
Listeria monocytogenes ND ND ND ND ND ND ND ND
Clostridium perfringens ND ND ND ND ND ND ND ND
Brochothrix thermosphacta ND ND ND ND ND ND ND ND
Salmonella spp. ND ND ND ND ND ND ND ND
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0 3 5 7 8 9 10 11
Aerobic mesophilic bacteria (log cfu/g) 3.17+0.15° 3.7610.16° 4.4240.47" 5.3240.16' 6.06:0.69" 6.34+0.81" 6.64:0.71" 7.1910.01"
Acrobic spore mesophilic bacteria (log cfu/g) 1.72:0.22 <1 <l <] 1.72 <l <l <1
Acrobic Psychrophilic bacteria (log cfu/g) 31740.13° 3594023  4.0620.56* 4.89:0.58" 5.7241.26™ 6.15+0.86" 6.41£1.03" 6.7540.82"
Anaerobic mesophilic bacteria (log cfw/g) 3.1910.22' 3800.14°  4.36.0.42° 5.50+0.38" 5.960.80" 6.52:0.40" 6.90+0.64" 7.97+0.39"
Anaerobic spore mesophilic bacteria (log cfu/g) 1.85+0.96 <1 <1 <l <l <1 <l <l
Anaerobic Psychrophilic bacteria (log cfu/g) 2881047 3.89+0.85" 491:037" 5.5320.14" 6.42:0.70° 6.7120.61™ 7.3441.08" 7.740.76"
Lactic acid bacteria (log cfu/g) 2.45+0.29° 297:0.85"  3.87+1.05" 4744092 5.59+129" 5.91+1.51° 6.08+1.68" 6.61+1.07"
Yeast and Mold (log cfu/g) <] <1 <l 1.9740.11 1.76+0.24 2.04+0.06 1.1540.16 <1
Bacillus cereus (log cfu/g) <1 <] <1 <1 <] <] <1 <1
Staphylococcus aureus (log cfu/g) <l <l <l <l <l <l <l <l
Escherichia coli (MPN/g) <3 <3 <3 <3 <3 <3 <3 <3
Total coliform (MPN/g) <3 ® - 3 93 120 160 >1100
Listeria spp. ND ND ND ND ND ND ND ND
Listeria monocytogenes ND ND ND ND ND ND ND ND
Clostridium perfringens ND ND ND ND ND ND ND ND
Brochothrix thermosphacta ND ND ND ND ND ND ND ND
Salmonella spp. ND ND ND ND ND ND ND ND
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0 12 24 36 48 54 60 66
Aerobic mesophilic bacteria (log cfu/g) 3.04+0.04" 3.3740.14" 5.24:0.74" 6.2940.62" 6.9310.13" 7.9140.30" 8.23+0.03" 8.5510.21"
Aerobic spore mesophilic bacteria (log cfu/g) 1.7240.22 <l <l <l <1 <1 <1 <l
Aerobic Psychrophilic bacteria (log cfu/g) 3.17+0.13° 3.89:0.30" 4.84+0.09° 6.3440.43" 6.9410.09" 7.9240.15" 8.2320.01" 8.46+0.21"
Anaerobic mesophilic bacteria (log cfu/g) 3.1940.22°  3.95+0.98d" 5.1840.74" 6.27:0.67" 6.9440.17" 7.700.095" 8.12:0.17" 8.5140.29"
Anaerobic spore mesophilic bacteria (log ctu/g) 1.85+0.96 <l <l <] <l <l <l <]
Anaerobic Psychrophilic bacteria (log cfu/g) 2.8840.47" 3.5510.88° 5.100.79° 6.0840.97" 6.94+0.18" 7.69+0.67" 8.20+0.43" 8.5240.02°
Lactic acid bacteria (log cfu/g) 2.25+0.01" 2.97+0.45" 4.95+0.89° 5.9941 82" 6.86+1.45" 7.90+0.13" 8.0240.21° 8.20:0.10°
Yeast and Mold (log cfu/g) <1 <] <] <] <] <1 <l <]
Bacillus cereus (log cfu/g) <l <] <] <1 <l <l <l <1
Staphylococcus aureus (log cfu/g) <l <l <1 <1 <] <1 <l <]
Escherichia coli (MPN/g) <3 <3 <3 <3 <3 <3 <3 <3
Total coliform (MPN/g) <3 9.2 120 160 240 >1100 >1100 >1100
Listeria spp. ND ND ND ND ND ND ND ND
Listeria monocytogenes ND ND ND ND ND ND ND ND
Clostridium perfringens ND ND ND ND ND ND ND ND
Brochothrix thermosphacta ND ND ND ND ND ND ND ND
Salmonella spp. ND ND ND ND ND ND ND ND
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AR
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msqnﬁ%aﬁmmnmﬁus*nm (Purge loss, %) 458128 3950134 3664098 4304075° 4.81£1.51° 6.98+1.14°  7.10+1.83°  7.48+1.05"
nsfnunIAudunTA-AN (pH) 6.18:0.05°  6.060.04° 6234007 6.19£0.08° 6132002  6.08+0.05™  6.00£029°  5.86+0.13"
fAIINNAIN (Lightness) 39.1842.54  4238+3.08 42564257  43.23:1.96  40.85+2.54  42.5942.71 41.16£2.88  41.80+2.65
AFA1AT (Redness) 9.19+0.80°  10.73+1.32% 10.02£1.99  10.71+1.83° 10984192  9.63x1.66"  12.17+0.90°  12.33+1.69"
MAMA04 (Yellowness) 11.83+0.66  11.40+0.89  10.93+1.55 ~ I1.2141.19 = 10.7540.93 10.89+1.13 10.87+1.66  11.54+0.54
121 aa 1d (Chroma) 15.0140.34% 15712057 14.95+1.53°  15.62+0.86™  15.4241.59%  14.57£1.72°  16.35£1.59"  16.92+1.44°
fA0IA 103 (Hue angle) 52.13£3.73"  46.8125.44™  47.65+7.76°  46.51£741™  44.724£535%  48.77+4.13°  41.59+3.66°  43.35+3.59™
dnvaziiodua

AR (Hardness, N) 16.312572°  18.6044.83° 24124392  22.325.15° 25.0744.47"  2680£6.63°  30.26£6.96°  33.45+6.96'

i-hmmmn‘lunmﬁm (Chewiness, N) 10.10:4.48" ~ 17.16£2.91°  16.7135.03°  15.0544.09°  16.99+4.14°  22.68+10.03° 30.62+13.72" 30.76x15.16°

AINWIN LY Gumminess, N) 7.84£3.61°  14.93:2.63%  13.174432° 12.59£3.62°  13.4123.63°  1847+7.47°  24.15£1046° 24.33+11.76°

AMANUANNIalUMIINIEIINAD (Cohesiveness, ratio) ~ 0.74£0.07°  0.82£002°  0.73:001°  0.76+0.02% 0.79£0.03% 0.680.13° 0.83+0.03°  0.78+0.04"

AINIBANGY (Springiness, ratio) 0.77£0.04°  0.87+0.05"  0.78+0.03°  0.84+0.06" 0.79+0.05° 0.83+0.05" 0.79+0.04°  0.79+0.04°
N1390NHATUYDI 11U (mg MDA/kg meat) 243:001°  3.37:0046"  3.424029" = 3.45+0.76" 3.66+0.20" 3.96+043"  4.1320.74™  4.53+0.68"
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nsgadonisznemsiuin (Purge loss, %) 4.58£129™% ! 403£113° 359:078° - 373:026°  3.84:1.17%  5034102°  5.824126°  5.97+1.29%
mMsANIAANUINNTA-A (pH) 6.18+0.05 6.16£020  6.13+0.12 6.030.11 6.09+0.13 6.140.13 6.09+0.21 5.9240.26
AAIWAIN (Lightness) 39.1842.54°  41.36+3.68™  39.2742.07° - 41.93£1.73°  41.82+2.08°  44.45+128 40.48+2.90™ 42.13+2.87°
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finnuaala (Chroma) 15.0120.34%  17.5740.67°  15.86£0.68%  15.0541.80%  14.8342.05%  14.46+1.13° 16.44+2.79® 15.15+1.13"
A19IAIOIT (Hue angle) 52.13+3.73"  39.03:1.397  45.55:498%  4588+3.46™  42.1343.80"  50.38+6.89" 45.47+586" 49.80+4.99%
Snuaziiiodura

AL (Hardness, N) 16.3145.72°  19.63£5.29%  23.3547.80" 2388+11.10° 26.23+15.06" 15.78£12.07° 26.74+7.78"  25.15+6.67"
Anmnnlumsfe, (Chewiness, N) 10.1024.47°  13.9142.92° 1581321  16.78+4.51™  17.3247.52%  18.09:6.28"  19.74+3.74'  18.9246.08"
AN YN Gumminess, N) 11.7943.54°  15.0843.79"  16.74£5.22"  17.29+7.23" ' I18.85£1033®  19.54+8.38"  19.66+5.85" 18.63+4.91%
AN WIS TUNITINZTINAD (Cohesiveness, ratio) 0.74+0.07° 0.77+0.02" ~ 0.7240.02° 0.74+0.04" 0.73+0.03" 0774003  0.7320.03°  0.74+0.03"
A MBANGY (Springiness, ratio) 0.7740.04°  0.8320.05%  0.82+0.04°  0.86:0.04°  0.82:0.04%  0.85:0.04®  0.82:0.03%  0.8240.03°
MIDONFIATUYD 191U (mg MDA/kg meat) 2.4340.01° 2.70£0.22°  3.00£0.11° 3224009 325:0.07%  3.44+028% 3412019  3.60+0.15°
AnSinunhl Indiazaie18lunsa (umol tyrosine/g) 2.0940.05 2264014 . 2.33+0.64 2.4640.44 2.43+0.82 2.500.15  2.4941.15  3.02£0.80
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WITTRADT
0 12 24 36 48 54 60 66
msqnuu?mﬁﬁzm'wnmﬁu%’nm (Purge loss, %) 45741.27%" 5594258 5.2340.71 3.7840.77 3704062 4.53+1.60 5.47+1.32 3.330.69
nisAnyIAANLEuNTA-A1 (pH) 6.18+0.05* 6.02:0.09"  6.07£0.06°  6.03:0.17"  6.08£0.10°  597+0.11°  593:007°  5.95:021"
A1AWAIN (Lightness) 39.1842.54™ 41872172  42.75+2.16" - 36.8643.42°  41.39+1.98™ 38214234  43.09+437°  43.36+4.83°
AAUAL (Redness) 9.1940.80  10.43£1.76°  858+1.38'  10.8941.53™ 12.2541.24"  834+1.18° 9993097  13.36+2.43"
AAINED (Yellowness) 11.82£0.66™ 12.78+1.12°" 1220£0.57™  10.08£1.34°  10.56+1.61™  10.564.35% 11.71£0.54™  13.36+1.63"
A2 AA A (Chroma) 15.0140.34  16,5441.76"  14.97+0.60™ = 14.86+1.83%  16.23+1.42°  13.59+4.01° 154120.71™  18.93+2.66"
A10IAIUDIT (Hue angle) §213£3.72"  51.02+4.04°  55.0145.23°  42.83+3.44°  4062+520° 49.5249.13"  49.58+323"  45.20+3.79™
Snuziiloduria
AN (Hardness, N) 16314572 2537+8.76"  2495:10.10'  21.39:8.26° 21.15:6.44° 22.144578"  21.50+4.81°  22.53%9.70°
mnmenlumsmEe (Chewiness, N) 10.1044.47°  16.10=3.58"  18.98+4.48"  158244.63° 16.99+3.53" 16.5942.81° 16.6842.74°  18.37+5.46%
AIAIWNTIYI(Gumminess, N) 11.79+3.54°  17.8825.46" - 18.4426.51° 16.2146.46" 15.68=4.98"  16.2144.06° 1626+3.67°  17.5948.33"
AMAIWANTOTUMIINEZIIAD (Cohesiveness, ratio)  0.74%0.07™ 0.71£0.04°  0.75:0.04A™ 0.75:0.03™  0.7440.02%  0.73:0.03"  0.75:0.01°  0.7740.03"
f11ANUBANGY (Springiness, ratio) 0.7740.04°  0.81:0.04°  0.86:0.03°  0.82:007° ~ 08320.04°  0.81£0.05°  0.8420.04°  0.83£0.05%
M30NHAFUYD 17U (mg MDA/kg meat) 24340.01° © 2.624032™  2.76+0.17°  281£020° 2.81+0.05°  2.83+0.02"°  292+008  2.93+0.07°
Al Indiazaiw18lunsa (umol tyrosine/g) 2094004 . 230£027° | 2412017  249+036"  2.5420.15°  2.62+038" 268027  2.93+0.64°
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0 14 21 28 35 42 49 56
miqmu!aﬂ\imﬁ'\mﬁtjw (Grilling loss, %) 8.43+0.69°! 9.734021™  10.9241.70° 11.55£1.69° 1024+124° 11.7040.22° - -
msAnymAuiunTa-AN (pH) 6.26£0.06  6.160.13  6.10£0.13  6.04+0.20  5.86+035  5.83+0.28 - -
AAWAIN (Lightness) 34804691 35.94£0.69  3598+0.05  36.40+3.58  39.58+1.36 39.95:7.97 - -
AAUAT (Redness) 10.7242.33  13.48£3.14 14374031  12.79:0.88  13.8342.58  15.8443.35 - -
MAMADI (Yellowness) 120740.39  13.1343.56  12.62+1.53  12.18+1.11  16.8020.40  18.87+4.65 - -
AAuaAld (Chroma) 16.18+1.82 © 18.86+4.78 ~ 1915125 17.69+143 . 21.86+134 24.67+5.70 - -
A1DIAVOIA (Hue angle) 48.74+520  44.02£1.04 41114282 43665121  50.17+539  49.68+0.97 - -
dnuuziiiodur

AN (Hardness, N) 21.8241.80  20.7244.26  23.75+2.32  27.651023  30.73:2.83  31.68+1.89 . -
Ao uMTIAE (Chewiness, N) 19.2249.46 19434533 25824046 26384037 35182441  31.40+4.38 - -
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1,1,3.3- Tetraethoxypropane (TEP) 10 luTnsans
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2.2 msaza@ MTyrosine
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0.IN NaOH 100  iadaas
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' o 3 o < <
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a aa < -=i =
uanans NuluvIady Agannil 4 esmialiua

2.5 Reagent C
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13. Mannitol Egg Yolk Polymyxin Agar 433105 1000 Noaans

13.1 Mannitol Egg Yolk Polymyxin Agar 215 iy

]
o

g 450  Waanas

¥1n1582a18 Mannitol Egg Yolk Polymyxin Agar 21.5 n¥uluthnau 450 fiadans
nmfnh il aeadoyauidduniossinde uoclave) figungil 121 osrtusaidon
AR 15 Jeuddems1eiia v 15 w1l

13.2 ﬂ‘l‘i!ﬂ%ﬂilegg yolk solution

lainas 25 A5

0.85% NaCl 25 uaaans
13.3 supplement MYP 1 viol
vhndu 5 yanans

MMsWAUD IS 1udoN 14.1 191070 900 14.2 a2 14.3 waulisisudiomaiin

A
1aoaio AoUMDINIS

14. Mueller Kauffmann Tetrathionate Novobiocin Broth (MKTTN) 31as 100 Uanans
MKTTN 89.5  niy
Thndu 1000 Hadans
yimsazaio MKTTN 89.5 3y lnindu 1000 fiaades mimani v lilaos

.3’ =Y s oy

4 ' A’ 4 a = o o
l‘HﬂﬂﬁUﬂiUﬂ?Ulﬂ%ﬂﬂ%“‘ﬁ@ (autoclave) ﬁqmﬂqu 121 sdA o ANAY 15 ounane

q
¥

¥ v
AT NUI U 15 ‘Lﬂﬁ (actoclave [RWIZUINAU)

15. Modified listeria selective agar 133105 1000 Haddns
15.1 Modified listeria selective agar 555  n5w
uinau 1000 UAAAAS
1 o ol g 0') ) o e
N30 MRS broth 52.2 ASY 5IUNY Agar-agar 15 N5 JHINAY 1000 Uadaas
35 ) o kY ,ﬁ‘ a o dy A ] .&’ P = -~
mﬂuuu1'11]711111ﬂaaﬂwagaumummmawmm (autoclave) NRUNNU 121 DIANYDIHO A
¥
ANWAY 15 UoUuARoA13 1917 U 15 W)
15.2 Listeria selective supplement | viol

98% alcohol 100  Uaaans

v )
HInau 100 uaaans



116
o a aa ¥y
MN1382010 Listeria selective supplement 1audila 95% alcohol 1.57 iadans 1nau
a aa 0 Vv aﬂ” a s dy A ] dv ~ a
3.43 iiadans (Mlvasai¥e 9aun3oaIB1AT 09U YD (autoclave) Noumgii 121 0am

b EY '
AITYA AUAY 15 ﬂauﬁﬂamsnm WU 15 W 1R 95% alcohol LAz UINAU)

16. MRS agar U331035 1000 3adans

MRS broth 522 A5y

Agar-agar 15 1p2Y
¥ '

WINAY

1000  yUaaaas
WIN30010 MRS broth 52.2 N31 53uA Agar-agar 15 51 Tuiinau 1000 Tadans

5 o ° ¥ J‘I’ a a Jdy A ] J - =) —
nniuh lii ¥ asaieyaurisdauniessinge (autoclave) NQUNNU 121 DI IYAIFY X

o iy qy
AUAY 15 UouAaea151917 wIn 15 R
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22. Streptomycinthallous acetate actidone (STAA) 31105 500 Hoaans

22.1 STAA
Peptone broth 10 A5u
Yeast extract 1.0 N3y
Dipotassium hydrogenphosphate 05 N3y
Magnesium sulphate 0.5 A5
Agar-agar 6.5 3w
hindu 500  1UAAANAs

MIMSHaY Peptone broth 10 N§U Yeast extract 1.0 N5 Dipotassium
¥ v
hydrogenphosphate 0.5054 Magnesium sulphate 0.n54 Agar-agar 6.3 wazazawluinduy
o aa ay/ o o 4 = - 5 " g = =
500 waaansg nmuum‘lﬂm“lﬁﬂaam%qaumuﬁ’wtﬂ?mmwa (autoclave) nguvigy 121

a C Qy
DIFUFAOE ANUAY 15 YoUAADAITINND UL 15 WIT
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22.2 Supplement STAA 1 viol

'
o

UInNau 5 Uanans
o { o = g 1
nswane s uded 23.1 uay 23.2 weruliidhdu Somaiindasaide founism

BIN1I

23. Tryptone Soya Agar U331103 100 Jadans

23.1 Tryptone Soya Agar 401  n3u

"
s

¥ aa

ina 100  Uaaans
¥ ' ¥

WM5a2a10 Tryptone Soya Agar4.01 A¥y 1inay 100 daaans viniuildvh

S oy a

Y -ﬂy =) d‘l ] t_‘f tﬂ' ~ o
Tilasaoyaunisdinnsessindo (autoclave) igaivgil 118 sy aFoa AN 15
o 1 Qy =
ﬂﬂuﬂﬂﬂﬁ'ﬁﬁui HIU 12 UM
23.2 13.3% sodium thioglycolate

sodium thioglycolate 133 nsu
Vv )
Hinau 100 yaaansg

23.3 buffer mixer

dipotassium phosphate 5.7 N3
sodium carbonate 28 A1

b '

Hinay 100 uaaaaid

MM IHEU 13.3% sodium thioglycolate 0.75 ¥aaans N Buffer mixer (5.7%
dipotassium phosphate + 28% sodium carbonate) 1.75 Uaaaas 101wt 11Uy 1vlase
= oY

g = . ' g { = o a1
¥PYAUNTOAIUIAT 09311F0 (autoclave) NN 121 derusaiFua Ay 15 Uoudde

¥
AITNUT UIY 15 U

24. Triple Sugar Iron Y331a35 100 Nadans
Triple Sugar Iron 6.5 N3y
Unau 100 Nadans
YM382A10 Tryptone Soya Agar 4.01 5y luthnau 100 dadans 11w 1uvin ey
g = o oy d' [ A’]’ - = = o o
Unoareauvsoa10in3 0931170 (autoclave) NQUUNU 118 83ruyaIFoa ANuAY 15 Uoua

J C? ~
ADATITNUI UIU 12 U
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1w = aan U 3 =) o =3
MINNAAIANBATINIAAYFATONELA R ¥0qunInaugaunsd il nunin veanan

1 &£ & a a
suatilounzaugUwdeugdiigumail 0 10 uag 20 sarnraiFoa

AR’ mﬁwm reaction rate

Quality indicator Temperature
(T=K) Zero-order First-order Second-order

YauNid

Aerobic mesophilic bacteria 273.15
283.15 0.9626 0.9650 0.9497
29315

Anacrobic mesophilic bacteria  273.15
283.15 0.9670 0.9767 0.9608
3.5

Aerobic psychrophilic bacteria -~ 273.15
283.15 0.9730 0.9812 0.9667
293.15

Anaerobic psychrophilic 273.15

bacteria 283.15 0.9878 0.9676 0.9125
20548

Lactic acid bacteria 273:15
283.15 0.9517 0.9380 0.8921
293:15

IAT-MENIN

Purge loss, % 273.15
283.15 0.3048 0.3106 0.3127
293.15

pH values 273.15
283.15 0.5773 0.5756 0.5740
293.15

TBARS (mg MDA/kg meat) 273.15
283.15 0.9409 0.9256 0.9010

293.15
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ot = o aa 1 2 =1 .A_’c’ o/ @
ﬂ131ﬂllﬂﬂ~!'ﬂﬂ'§1ﬂ1iLﬂﬂﬂ{]ﬂiﬂ'ﬂ!ﬁxﬂ? R w93Al MUNIN oUW auHE (Texture Profile

. a o o A ] 1 a
Analysis) voaHaafailounsyugUndongNigunail 0 10 uaz 20 aaen

=
ALK e

Quality indicator

Temperature

(T=K)

AR’ INAYVDY reaction rate

Zero-order

First-order

Second-order

TCA (pmol tyrosine/g)

273.15
283.15

293.15

0.8531

0.87713

0.8964

Color (CIE L*)

Color (CIE a*)

Color (CIE b*)

Color (CIE C*)

Color (CIE h*)

273.15
283.15
293:15
278. 15
283.15
293.15
27315
283.15
291G
271813
283.15
293.15
273.15
283.15

293.15

0.1910

0.2129

0.0541

0.1107

0.0953

0.1938

0.2009

0.0543

0.1036

0.2561

0.1967

0.1895

0.0547

0.0969

0.2402

Texture Profile Analysis

Hardness (N)

Chewiness (N)

273.15
283.15
293.15
273.15
283.15

293.15

0.9023

0.5803

0.9085

0.5877

0.8995

0.5827
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3
MINUAAIBATINIINALYATOIAZAT R v unall Monw ilodura 1agsu (Texture Profile

[

Analysis) tazmisnagounalszamduiaveswdaduaiiiounzugnion

r

JUNQUMAN 0 10 1AL 20 DIRUTATUE (AD)

Temperature 1R’ In30v84 reaction rate
Quality indicator (T=K) Zero-order First-order Second-order
Gumminess (N) 273.15
283.15 0.8197 0.8479 0.8643
293.15
Cohesiveness 273715
283.15 0.0836 0.0855 0.0875
293:15
Springiness 273.15
283.15 0.1513 0.1529 0.1546
293.15

mInadeunalszamduna

Appearance 273.15
283.15 0.8367 0.8703 0.8942
293.15

color 273.15
283.15 0.7743 0.8173 0.8532
293.15

off-odor 273.15
283.15 0.9587 0.9378 0.8642
293.15

overall acceptability 273.15
283.15 0.9307 0.9162 0.8561
293.15
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“Physicochemical and Functional Properties of Freeze Dried Synbiotic
Yogurt Made From Goat’s Milk Enriched with Bougainvillea
Flower.” International Annual Symposium on Sustainability
Science and Management (UMTAS2016).

“Sous-vided restructured goat meat: Changes in meat qualities during
refrigerated  storage.” 8" International Conference on
Integration of Science and Technology for Sustainable
Development (8" ICIST).
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