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ABSTRACT

This research aimed to study the effect of ageing method, associated with 2 % of lactic acid
spray and ageing times on beef quality and shelf life. Ten bone-in Longissimus dorsi (LD) whole
muscles of Kampaengsaen beef cattle ((Thai native x Brahman) x Charolais) were cut from the
left (n=>5) and the right (n=5) of carcass sides. These LD muscles were randomly separated into 2
groups for ageing method (wet and dry ageing). The sample in each group was divided into 2
subgroups : control and the one sprayed with 2 % (v/v) lactic acid solution on the surface.
Random samples were drawn at the ageing time of 1, 7, 14, 21 and 28 days, respectively. The
beef quality study was statistically analyses as a 2x2x5 factorial in CRD, except percentage drip
loss on the first day. The microbiological study was statistically analyses as a 2x2x6 factorial in
CRD. The result showed that ageing method had effect on the percentage of drip loss and shear
force value (P<0.05). The dry aged beef had more drip loss percentage than the wet aged in a
vacuum package, and its shear force value was less than the wet aged one. Meanwhile the lactic
acid solution treatments (sprayed and unsprayed) affected pH value and drip loss (P<0.05). The
LD were sprayed with lactic acid have pH value and drip loss percentage higher than unsprayed
group. Ageing times played an important role on pH value, meat colour (L*, a*, b*) and shear
force value (P<0.05). The interaction between ageing method and lactic acid treatment affected
only on the drip loss trait (P<0.05), while that between ageing method and ageing time influenced

pH value, b* value and shear force value (P<0.05). In addition, the interaction between the lactic

III



acid treatment and ageing time had an effect on pH value (P<0.05). No statistical significance of
interactions among these factors for all the traits was detected.

That ageing method had an impact on the total microbial count, lactic acid bacteria and total
coliform, the number of these bacterias in dry aged beef were less than in wet aged one in a
vacuum bag (P<0.05). Meanwhile the lactic acid factor affected total microbial count,
psychotropic bacteria and total coliform was less than the unsprayed ones (P<0.05). When ageing
time increased, total microbial count and psychotropic bacteria were increased, while lactic acid
bacteria were highest at 21 day and its decreased at the 28 day of curing. The number of total
coliform on the first day were higher than the other ageing time (P<0.05). The interaction
between ageing method and ageing times could affect the total microbial count and lactic acid
bacteria, for all ageing time were found that total microbial count and lactic acid bacteria in dry
ageing was lower than wet ageing in vacuum package (P<0.05). While that between lactic acid
treatment and ageing time had an influence on total microbial count, psychotropic bacteria and
total coliform, the LD were sprayed with lactic acid have these 3 groups lower than unsprayed
one for all ageing time (P<0.05). In addition, the interaction between ageing method, associated
with the use of 2 % lactic acid spray and ageing times had an influence on total coliform
(P<0.05). The number of total coliform in dry aged beef were less than in wet aged ones, the total
coliform of the LD were sprayed with lactic acid were lower than the unsprayed groups and the
number of total coliform on the first day were higher than the other ageing time. While number of

E. coli was less than detection limit.
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1. AuAA M InsINIsuazqunIw (nutritional and health value) 1o Tailluuvndsemis

Uszian TsAuuaendsan Tnsaezi Tusudu nsaluiudifunazussgnduiiu 1dus s
< aa a o Ayu a a A a a o
man SaFaiion 519dengd uenvinidigayludeiaiud uagiaiiud

2. quamaumsys Ina viedwildlseamdudmiudidadule (eating value W3e

' { A o a 4 ' Y & @ ¥ 2
sensory value) AUA ANty sand & ndu Ay dnuuileduda viaiilu
A ' J 4 4 { ° J g
Fesnnuyuveailedudeigul InaimiulleaalilszneuemsTavass Ianuddgann

b



Y o . L o
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& a '
nageuNAY
9 T ar (] v ad Y 1A s
3. 9naluina (Salmonella sp.) fo9 hinuludiedis 25 niy Bnadenlifiifaw
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2 o d a v
975.55 N3DITMINATBUTINGUII
4
uennil thouSmsdeyauazmsaums anniueints (2548) IAdmuanassu ms
a o 3 ) o ar [
anfe  uazgaunsdiludenluemisvesemeagiddny  Taeldtmuninasgvesas
9 a A o d!y A as o o
anal  uazgaunIddudlenluomssan 9 dszianie @slfiue msdidauunwas
Y [ 3/ ]
gy ssivnn@es Tansmin aunid swividudlouluduneadey Jagdeilu
a { a a s { a ¥ a £ g 4
M1I  MsfinifannvLIIMInGn  uazmsienadtuawsssund  sadlunasgui
vl Taodszmagiduieomsiidifyvesine 1dun ansgeniia anamglsd iy
o 4 ] d'ndy 0 =] 9 a a o dy j’
wazanasgulaang  ualunfznandaesgiumsanduazyaunidduidleuluileln

o 2 o ' t ay @ o a o L4
(1319 2.1) Fedeegluomsnguilledaliasnandua



10

| a o & g 1 o o
M3 2.1 mesgivasendaesyiunsiluileuluileIn velszmagfrdiy

Yszanasanfy  ilamsandy MATFIU

a 3 = 4 o o < 4
punsddudlon  qAuvSddudlou  owamglsd  awsgenSm Qv Tadind

3

Tanzwiin Lead 0.1 mg/kg - - 0.1 mg/kg
wet weight wet weight
Tanzmin Cadmium 0.05 mg/kg - - -
wet weight
‘qauﬂdé’ Total viable count | m<3.5 cfu/em’ - - -
(TVC) M>5.0 cfu/cm” *
Qau‘ﬂdg Enterobacteriacae m<1.5 cfu/cm’ - - -
M>2.5 cfu/om’ *
asyfudonly  PCDD+PCDF 3 pg WHO- - \ -
Funadeu PCDD/
F-TEQ/g fat

HHUNA * m MY Acceptable -M Ay Unacceptable
- Tusey
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Dry Wet NL L 1 7 14 21 28 M L A M*L M*A L*A M*L*A
A1 pH 5.50 547 5.47° 5.50" 5.44° 5.50" 5.43° 5.50° 5.55° 0.1215  0.0229 <0001 0.6678  0.0305  0.006 0.1043
Drip loss, % 1.67" 128" 1.30° 1.65" - 1.22 1.35 1.58 1.76 0.0186  0.0288 00797 0.0299  0.4994  0.9672 0.9548
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14 5.46+0.03° 5.40+0.03°
21 5.47+0.03° 5.530.03%
28 5.60£0.03° 5.50£0.03%

o @ a

abed S S AN NUANAINAY UANUUANANNUBE NN T T IANIITDN (P<0.05)

L]

LSM = Least Squares Means, SE = Standard Error
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abcd ¥ w & @

fonysuanaenuiianuuananiuediodAyneaan (P<0.05)

LSM = Least Squares Means, SE = Standard Error
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Source DF SS MS F Pr>F
Model 19 0.96528550 0.05080450 3.72 <.0001
Error 180 2.45577000 0.01364317
Corrected Total 199 . 3.42105550

Source DF Type 111 SS MS F Pr>F
Method 1 0.03302450 0.03302450 2.42 0.1215
Lactic 1 0.07182050 0.07182050 5.26 0.0229
Ageing 4 0.39830800 0.09957700 7.30 <.0001
Method*Lactic 1 0.00252050 0.00252050 0.18 0.6678
Method*Ageing 4 0.14912800 0.03728200 2.73 0.0305
Lactic*Ageing 4 0.20412200 0.05103050 3.74 0.0060
Method*Lactic*Ageing 4 0.10636200 0.02659050 1.95 0.1043

R-Square = 0.282160 Coeff Var=2.129846 Root MSE=10.116804 pH Mean = 5.484150

4 3 4 b4
WWOLHE) : Method w1889 35nstianile 2 38 fie mstuteuuudufuuazmstiuiionuy

U539 IUQIgUNINIA

Lactic n11e8s msldamsazarensatanan 2 % uaz lil¥msazasnsauanin

k4 ]
Ageing Y1809 szpsnatmstuien 1,7, 14, 21 wag 28 Ju

y o 'S aa a, ¥ §
MINMANIN U 12 uaaIHanIsAnTIzRYeyan A atanInmMsfn 3T nstuile

1 as a ' v o~ 4
5'Jllﬂ'l]ﬂ']ii‘lsf}ﬁ'ﬁﬁ&’ﬁ']ﬂﬂﬁﬂuﬁﬂﬂﬂ LLﬂZizﬂznﬁ']ﬂ'ﬁ'lJilﬂE]!ﬂﬂﬁL“Buﬂ

g' o v S o . 4 o
MsgadniminsznIemsinusnu (% drip loss) veuileduuenln

Source DF SS MS F Pr>F
Model 15 12.91503875 0.86100258 1.72 0.0686
Error 64 31.99956000 0.49999312
Corrected Total 79 44.91459875




ATNMARNUIN U 712 (A1)
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Source DF Type lII SS MS F Pr>F
Method 1 2.91466125 2.91466125 5.83 0.0186
Lactic 1 2.50278125 2.50278125 5.01 0.0288
Ageing 3 3.54016375 1.18005458 2.36 0.0797
Method*Lactic 1 2.46753125 246753125 4.94 0.0299
Method*Ageing 3 1.19734375 0.39911458 0.80 0.4994
Lactic*Ageing 3 0.12978375 0.04326125 0.09 0.9672
Method*Lactic* Ageing 3 0.16277375 0.05425792 0.11 0.9548

R-Square = 0.287547 Coeff Var=47.94318 Root MSE=0.707102 DL Mean = 1.474875

=2 A ] 3 ad A 1 g 3 a 1 g
HUYLYe : Method 111894 25015UMHD 2 35 AD MTUUUBLDUAUANLASATUUIUDLIUL

U339 U INIA

Lactic 1anede msldasazmensauanan 2 % uaz W ldasazaisnsauanin

b ’
Ageing 11004 sEesaImsuniion 1,7, 14, 21 uaz 28 u

y a o aa a 1 g
MINMANKIN Y 11 3 uaaransInszideyanediuadanamsinuisnmstuile

1 ar a v ooy 3 o
5')1]ﬂ‘1]ﬂ15[16]3f'ﬁ15ﬂ$ﬁ1Uﬂiﬂllﬁﬂﬂﬂ Lm$5$ﬂ$nﬂ']ﬂ'li‘uuﬂﬂl‘l.l'05!°]fuﬂ

b 3
mygay e miingznd19n151g9gn (% cooking loss) vodiiiadunen

Tn

Source DF SS MS F Pr>F
Model 19 141.324819 7.438148 0.57 0.9139
Error 80 1036.031120 12.950389
Corrected Total 99 1177.355939

Source DF Type III SS MS F Pr>F
Method 1 5.56488100 5.56488100 0.43 0.5140
Lactic 1 5.03104900 5.03104900 039 0.5349
Ageing 4 33.12470400 8.28117600 0.64 0.6359
Method*Lactic 1 4.94172900 4.94172900 0.38 0.5385
Method*Ageing 4 41.77446400 10.44361600 0.81 0.5247
Lactic*Ageing 4 24.93139600 6.23284900 0.48 0.7494
Method*Lactic*Ageing 4 25.95659600 6.48914900 0.50 0.7350

R-Square = 0.120036 Coeff Var=12.75358 Root MSE =3.598665 Cook Mean =28.21690

2®R aa 1 Ay ad A ] g 3 a ' j’
HUINUNA - Method U809 IBNTUNLHD 2 35 A9 NTUUIUDUUUVAUANLAZNITLUIUBLUY

V333 lugagame



Lactic ninede m3 ldaisazaiensauandn 2 % uaz W lFarsazarensaanin

¥ '
Ageing Y1809 520218 1NTUVEBN 1, 7, 14, 21 uag 28 Ju

1 o o aa ast ] ¥
MIMARKIN U 114 LaaIwamsIasIzRdoyanedudtannmsaneIsmstuiie
saufums ldasazaiensauanin uazszezIaINIsuy AsaIA

. 3
@319 (lightness, L*) vaiiloduueon In
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Source DF SS MS F Pr>F
Model 19 273.902533 14.415923 2.14 0.0043
Error 280 1888.341733 6.744078
Corrected Total 299 2162.244267

Source DF Type III SS MS F Pr>F
Method 1 21.2693813 21.2693813 3.15 0.0768
Lactic 1 2.5428813 2.5428813 0.38 0.5397
Ageing 4 183.0972833 45.7743208 6.79 <.0001
Method*Lactic 1 4.2008333 4.2008333 0.62 0.4306
Method*Ageing 4 42.6639487 10.6659872 1.58 0.1793
Lactic*Ageing 4 6.1503220 1.5375805 0.23 0.9226
Method*Lactic* Ageing 4 13.9778833 3.4944708 0.52 0.7225

R-Square =0.126675 Coeff Var=6.371182 Root MSE =2.596936 Lin Mean = 40.76067
b F4 b v
MUOLH9) : Method via18fe ATmstiuile 2 35 Ae msvuilenvuauduuazmsiuiiouny
U553 luQagaanmet
. = 3 a q 9 a
Lactic Mu10ds M3 19a1sazaiunsanandn 2 % uaz lildasazaensauanin

9 '
Ageing ¥iUN904 5282 IMIUNEION 1,7, 14, 21 tag 283U

[} ¥
MIEAIANUIN U 71 5 uaawamI AN ITHYRyanIIAuatATINAAnE AT NI Uil
saufums lFasazarensauanin tazizeznaMsluaoaLA

Y
(redness, a*) YBdtioduuon In

Source DF SS MS F Pr>F
Model 19 627.262932 33.013839 6.66 <.0001
Error 280 1388.520840 4.959003

Corrected Total 299 2015.783772
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Source DF Type III SS MS F Pr>F
Method 1 4.9305720 4.9305720 0.99 0.3196
Lactic 1 17.6273280 17.6273280 3.55 0.0604
Ageing 4 524.6577753 131.1644438 26.45 <.0001
Method*Lactic 1 5.0284853 5.0284853 1.01 0.3148
Method*Ageing 4 38.2474313 9.5618578 1.93 0.1059
Lactic*Ageing 4 19.3742087 4.8435522 098 0.4206
Method*Lactic*Ageing 4 17.3971313 4.3492828 0.88 0.4781

R-Square =0.311176 Coeff Var=28.935191 Root MSE =2.226882 ain Mean = 24.92260

b4 b4 E4 y
N8N : Method Hu1edis F5mistiuile 2 33 Ae mstiuilenvuaufutazmsvuiieuuy

Ussplugagayanne

Lactic #1884 M3 1¥asazaonsananan 2 % uas lildarsazaensauanin

b ]
Ageing V1089 s20gI@IMsUMileN 1,7, 14, 21 uag 28 Ju

3 ¥
a 's an at ]
MINNANUIN Y ‘ﬁ 6 Llﬁﬂ\‘iNﬁﬂ'l'i’)!ﬂ5']3‘”‘l’JI'E]Qﬂ‘VI'N?%"Iuﬁﬂﬂi)']ﬂﬂ'l'iﬁﬂ‘l&l'l’)‘ﬁﬂ'ﬁﬂulﬁﬂ

sfums e sazatensauanan LagsLozIa1ms Uy e inang

b1
(yellowness, b*) vaatiladuuenla

Source DF SS MS F Pr>F
Model 19 497.884297 26.204437 11.80 ' <.0001
Error 280 622.021507 2.221505
Corrected Total 299 1119.905804

Source DF Type HI SS MS F Pr>F
Method 1 0.9735603 0.9735603 0.44 0.5085
Lactic 1 1.0502083 1.0502083 0.47 0.4923
Ageing 4 450.1753687 112.5438422 50.66 <.0001
Method*Lactic 1 0.8184963 0.8184963 0.37 0.5443
Method*Ageing 4 24.1357980 6.0339495 2.72 0.0302
Lactic*Ageing 4 10.8507167 2.7126792 1.22 0.3020
Method*Lactic*Ageing 4 9.8801487 2.4700372 1.11 0.3511

R-Square = 0.444577 Coeff Var=20.07216 Root MSE =1.490472 bin Mean = 7.425567

=& ~s L d?l, ad A 4 nﬁy 3 a 1) g
HU8Ne) : Method HUWON ITNITUNUB 2 75 AD NTUUIUDLUVAUAVLASNMTUMLIDLDY

vs39 lugegaanme

Lactic 1094 013 lansazaensauanan 2 % uaz ldldmsazaensauanan



b ]
Ageing M09 5TETMISUNRN 1,7, 14, 21 uaz 28 U

Y a '3 an a, ] 4
MINAIARYIN U 71 7 uaawamsImsIzivayan i uadannmsAny it msluile

88

Saufumsldmsazmensauandn Lagszezna NI LLADAIAIILN

b3
wiled Taon13 s IR ANINIL® (warner bratzler shear force) VD4

iedunenTn

Source DF SS MS F Pr>F
Model 19 2940.839787 154.781041 87.65 <.0001
Error 1563 2759.951081 1.765804
Corrected Total 1582 5700.790868

Source DF Type 111 SS MS F Pr>F
Method 1 32.078119 32.078119 18.17 <.0001
Lactic 1 0.104066 0.104066 0.06 0.8082
Ageing 4 2811.122767 702.780692 397.99 <.0001
Method*Lactic 1 2.862049 2.862049 1.62 0.2032
Method*Ageing 4 51.254628 12.813657 7.26 <.0001
Lactic*Ageing 4 13.420293 3.355073 1.90 0.1080
Method*Lactic* Ageing 4 4.388304 1.097076 0.62 0.6474

R-Square =0.515865 Coeff Var=29.94304 Root MSE = 1.328835 SF Mean = 4437877

=2 ad T Ay an A 1 dy 3 a [} nﬂy
WM : Method Y1809 I5NTUUHD 2 15 A8 MIUVUUILUUAUANLUASNITUNUBLUY

V559 1UQIgauay e

Lactic ‘Hiﬂﬂﬁﬂ ﬂ'linl%)ﬁ'ﬁﬁzfﬂﬂﬂ'iﬂuﬁﬂﬁﬂ 2% uaz"laﬂ%’msazmamﬂuaﬂﬁﬂ

3 ]
Ageing M98 s2ozIMIMIUNN 1, 7, 14, 21 uaz 28 Tu

3 a d Aaa = 1 4
MINAIANUIN ¥ 1 8 LAATHANTAATILHIBYAN A IUADANINMSANYTIDNITiTe

saufuMs IFaIazaienIaLanin HagsLezIAINITLNADI NI

a ad 3 . dy [
9AUNTENINUA (total bacterial count) VouHodHUUON 1A

Source DF SS MS F Pr>F
Model 23 330.8967851 14.3868167 12.10 <.0001
Error 175 208.0419084 1.1888109
Corrected Total 198 538.9386935




= '
MINIMANUIN Y N 8 (AD)

Source DF Type HH1 SS MS F Pr>F
Method 1 43.3266536 43.3266536 36.45 <.0001
Lactic 1 25.1267415 25.1267415 21.14 <.0001
Ageing 5 192.4679239 384935848 32.38 <.0001
Method*Lactic 1 0.0110619 0.0110619 0.01 0.9233
Method*Ageing 5 23.0495420 4.6099084 3.88 0.0023
Lactic*Ageing 5 20.0198541 4.0039708 337 0.0063
Method*Lactic*Ageing 5 6.8662556 1.3732511 1.16 0.3333

R-Square = 0.613979 Coeff Var =23.13708 Root MSE=1.090326 TPC Mean = 4.712462
F 1 1 ¥ b
MaNeIme : Method wanofis 33astiuile 2 35 Aie mstuiflenuuauduuasmstimilouyy
U539 1UgIgaIMe
. A2 Y ~ q v a
Lactic Mianede msldesazmensauanan 2 % uas luldarsazaensauanin
9 [
Ageing M1 guaTINFauAY, nadanudedisazalgnsauanian 30 w1,
Y b )

7,14, 21 tiag 28 Juvesmstimile (MIguasIFoITudL nasnATRaNuAIBmIsAzAENs A

UANAN 30 1N MNINeass luTuusn)

4 a 4 aa =S 1 4
MINENIAAUIN U N1 9 UAAIHANTAAT ISR BYAN WAL ADAINMIANYIITNILNTE
s2AUMs [FaTaza1nNIALanin HazITeLIaINSUNABT NI

¥
uuaniGunsauanan (actic acid bacteria) Youiloduusnln

Source DF SS MS F Pr>F
Model 23 62.7012296 2.7261404 3.42 <,0001
Error 193 153.8221040 0.7970057
Corrected Total 216 216.5233336

Source DF Type III SS MS F Pr>F
Method 1 12.76743113 12.76743113 16.02 <.0001
Lactic 1 3.10072409 3.10072409 3.89 0.0500
Ageing 5 20.96885535 4.19377107 . 5.26 0.0001
Method*Lactic 1 0.01281649 0.01281649 0.02 0.8992
Method*Ageing 5 18.48349147 3.69669829 4.64 0.0005
Lactic*Ageing 5 6.24462899 1.24892580 1.57 0.1712
Method*Lactic*Ageing 5 1.26769538 -+ 0.25353908 0.32 0.9017

R-Square = 0.289582 Coeff Var=39.51760 Root MSE =0.892752 LAB Mean = 2.259124
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v ¥ v I
HOINE : Method aeda 38mstanile 2 35 e matuilouvuauduuazmstuiiouuy
U35 1 UQIgyIMA
. =S ;Y a 1q ¥ a
Lactic 11894 M3 l¥msazaensauanin 2 % uaz Wi ldarsazarensauanin
3 13
Ageing 111889 guasnfeisudy, nasianudumsazmensauanin 30 w1,
¥ ¥ ]

7, 14,21 wag 28 Tuvesmstuiio (MsguasinFeisudu uazndedanudiomsazainsa

uanan 30 W Msnaassluiuusn)

4 = o aa a ] 4
MFMANIIN ¥ 1110 LaAIHANSAATIZHToyandadAnnMsAnYIITNMstuile
saufuns l¥aisazaionIananan HAEISEIAINITUNADI 1N

a o I a 9 aq . .
@aumaﬂmmsm%m‘lﬂiuqmﬁgum (psychotropic bacteria) Y94
3

iedunenla

Source DF SS MS F Pr>F
Model 23 675.1857969 29.3559042 36.66 <.0001
Error 173 138.5453584 -~ 0.8008402
Corrected Total 196 813.7311553

Source DF Type IHL SS MS F Pr>F
Method : 1 1.2236292 1.2236292 1.53 0.2181
Lactic 1 8.0950148 8.0950148 10.11 0.0017
Ageing 5 598.1707538 119.6341508 149.39 <.0001
Method*Lactic 1 1.5536253 1.5536253 1.94 0.1655
Method*Ageing 5 6.2414937 12482987 1.56 0.1742
Lactic*Ageing 5 12.6619234 2.5323847 3.16 0.0093
Method*Lactic*Ageing 5 5.3416469 1.0683294 1.33 0.2520

R-Square = 0.820741 Coeff Var = 14.88196 Root MSE =0.894897 PB7 Mean = 6.013299
WUBIM5) Method HUNBD4 Fnmiwiio 258 fo nmudenudufuuazmstudeuuy
V539 Qg Ine
Lactic #uneiie mslfensazaensauanin 2 % uaz hildasazaronsauanin
Ageing Hu8D fjmnms?;m?'m’l'u, wisianudemsazaensauanan 30 uiM, 7,
14,21 uag 28 ’J'ummmsﬁmifa (ﬂﬁfjuﬂmwf?aﬁ'uﬁ'u gaznaInanuAIEIazaIENIALAN

an 30 1N Mnsnaaeeluduusn)



' H a L4 aa ad ' 4
MINNIAANUIN U ﬁ 11 Llﬂﬂﬂﬂﬂﬂ'ﬁ’llﬂi?w’i"IBII'EJHﬁVI'Nﬁ"]‘l«lﬁﬂﬂ‘ﬂ'lﬂﬂ'l‘iﬁﬂ‘hl'l’llﬁﬂ'li‘l]ﬂlﬁi’)

safuMslFasazaienIALanan LAz IZEZANITLUADS LI

= o :: -4 (Y3
Taanesunanua (total coliforms) vediinduuon In

91

Source DF SS MS F Pr>F
Model 23 259.5551609 11.2850070 7.22 <.0001
Error 213 333.0599556 1.5636618
Corrected Total 236 592.6151165

Source DF Type Il SS MS F Pr>F
Method 1 23.3526552 23.3526552 14.93 0.0001
Lactic 1 33.2120977 33.2120977 21.24 <.0001
Ageing 5 143.1532550 28.6306510 18.31 <.0001
Method*Lactic 1 0.6174786 “ 0.6174786 0.39 0.5304
Method*Ageing 5 17.0271810 3.4054362 2.18 0.0578
Lactic*Ageing 5 19.2597002 3.8519400 2.46 0.0340
Method*Lactic*Ageing 5 25.3591517 5.0718303 3.24 0.0076

R-Square = 0.437983 Coeff Var =70.04659 Root MSE =1.250465 TC Mean=1.785190

b4 4 E b
e Method H10ds 35msimile 2 35 fie mstiuilenuusuduuazmstmilenuy

V339 TUQIAUYINA

Lactic WﬂJ’]ﬂﬁ\‘l ﬂ151%ﬂ15ﬂ$ﬁiﬂﬂiﬂllﬁﬂaﬂ 2% LLﬁz\lﬂjﬂl%ﬂﬁﬁzﬁwﬂiﬂlmﬂaﬂ

b4 v
Ageing iofis guasiuFeisudu, ndilanudrvaisazaiensatanan 30 Ui, 7,

b1 1 v
14,21 uaz 28 Fuveamsluie (msqumam%msuﬁ'u HAZHAIRANUAIIEIT AT AN AN

an 30 U1 Mimsnaasaluduusn)
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AANHIN A

AT NHNANTINAADY

13 ¥
AITNMANUIN A N 1 ﬁwﬁwmamzmmﬁ%mﬂmLﬁauazmﬂ%’msaxawmmmﬂaﬂ ADA1

anuunsa-an (pH) veufledunonln (LSMSE)

s [¥msazatensauanan

AN hildnsananin 1Fnsauanan
YUBUUAUAL 5.48+0.02 5.51+0.02
vulugegayaine 5.4520.02 5.49+0.02

LSM = Least Squares Means, SE = Standard Error

v 4
MINNAKNUIN A T 2 Sﬂg'Wﬁ'i'JiJizﬁ'ﬂ\ﬁ%ﬂ']i‘lJiJLﬁ?JS'J?Jﬁ"ilfnisl‘i’)',ﬁ'liﬂ&’ﬂ'lﬂﬂiﬂ!mﬂaﬂ

1 AN [ 1 4 [
HASISUSINNITUY SFIE)ﬂ']ﬂ’J'lJJL‘l]uﬂiﬂ-ﬂN (pH) ‘U'E’Nlﬁilﬁuuﬂﬂiﬂ

(LSM4SE)
. gy vulugegeyyne
zoz101 (1)
lil¥nsauandn 1¥nsauanin lil¥nsauandn 1¥nsauandn
1 5.370.04 5.49:0.04 5.46+0.04 5.430.04
7 5.5320.04 5.5240.04 5.47+0.04 5.49:40.04
14 5.47+0.04 5.45£0.04 5.4140.04 5.39£0.04
21 5.4140.04 5.540.04 5.430.04 5.63£0.04
28 5.63£0.04 5.5740.04 5.4740.04 5.54::0.04

LSM = Least Squares Means, SE = Standard Error

{ a a v 1 a 1 -4 ] 1 ¥ Jd L4
ATITNNMANUIN 7 ‘ﬁ 3 ﬂ‘V]TJ‘Wﬁ5?Ni%ﬂ')'l\i'ﬁﬂ'li‘ﬂﬂlﬁﬂuﬁ&’igElznﬁ'lﬂ']i'ﬂll memzﬂmwum

= oy o ' S o . d” or
MIFYPYASUINUNTSHINMIINVINYI (% drip loss) Y9UUBDAUUDN

1n (LSM:SE)
=
mmstiile
zEm () vuuuauay dulugegaaine
7 1.55£0.22 0.88+0.22
14 1.40+0.22 1.29+0.22
21 : 1.67+0.22 1.4940.22
28 2.05£0.22 1.4740.22

LSM = Least Squares Means, SE = Standard Error
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MINMANUIN A 74 DNTNATILHINMS I Fa15aza1enIALanANIAZILoZIIMNITUY
v e & o d , 4 o .
apAnesmuAMI g detiminTznINMINUSAY (% drip loss)

¥
voutioduuenla (LSMSE)

Y a
ﬂ’]itl‘lfﬁ'ﬁﬁgﬁ’wﬂiﬂuaﬂﬂﬂ

seuza () lLil¥nsauandn {¥nsauandn
7 0.99+£0.22 1.44+0.22
14 1.23£0.22 : 1.46£0.22
21 1.40£0.22 1.76£0.22
28 1.580.22 1.95+0.22

LSM = Least Squares Means, SE = Standard Error

[ F4
MyNMaNIn a 11 5 Infwasausznhasmtuiiesmiumsldmsazaensauandn uas
] [ ] a3 o :, @ 3 g o
T2HTININITUUN ﬁﬂﬂTLﬂﬂi!%uﬂﬂ'ﬁq@lﬁﬂuTﬂuﬂi&’ﬂ'l'lﬁﬂ'lilﬂ‘lﬁﬂy']

v
(% drip loss) Yeailaduon I (LSM+SE)

. TGS iy tugeguaimea
sTyza (1) — e 5 = — = " =
Til¥nseuandn 1¥nsaanan hildnsauandn 1¥nsauanan
7 1.5640.32 1.54+0.32 0.42+0.32 1.350.32
14 1.44£0.32 1358032 1.0240.32 1.5740.32
21 1.6010.32 1.73+0.32 1.20£0.32 1.7840.32
28 2.06+0.32 2.04:0.32 1.09£0.32 1.85+0.32

LSM = Least Squares Means, SE = Standard Error

1 b4
MIWNANUIN A ﬁ 6 ’E)‘Vl%Wﬂ5’)3J'i&"H’J'N’J%ﬂ'l'i‘i]mﬁmmzﬂﬁﬁl‘]ﬁf)ﬂﬁﬁ%ﬁﬁ'lElﬂiﬂuﬁﬂﬂﬂ N8A1
da o 3‘ o . §
wesuantsgaudenimiina1nn131l39gn (% cooking loss) ¥DUiD

funenla (LSMZSE)

¥ a
M3 Isasazaiensauanan

ALAMIL Wil¥nsauandn 1¥nsauandn
3
LYUBUDAUAY 27.5310.72 28.4320.72
inlugegaame 28.45+0.72 28.45+0.72

LSM = Least Squares Means, SE = Standard Error
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4 a A ' Vyoa ] ¥ ] 1 J a3 o
ATINATANUIN A ‘ﬁ 7 i’J‘V]‘ﬁ‘W’di’JNSS’M’JN’J%ﬂ’]SUNLﬁﬂHﬂZiZ SANTTUY ﬂﬂﬂ'll‘l]’i]i&“]iuﬂ

£ 4 ¥
msgapderimiine1nn1sdiagn (% cooking loss) veuileduuenin

(LSM+SE)
My
R () Sunuudud dulugaguane
1 29.44x1.14 - 29.25+1.14
7 26.83+1.14 29.46:1.14
14 28.54+1.14 27.40£1.14
21 27.85+1.14 27.79+1.14
28 27.25+1.14 28.37+1.14

LSM = Least Squares Means, SE = Standard Error

MIMNANUIN A N 8 dNFNasWIe NN IFarsazaensauananagIzesIaINsLy
v [] g ag o =t :’ Y]
aonulosiuamgaauimiingInnsil3egn (% cooking loss) ¥4

9
ilodunenla (LSM+SE)

mil¥asazawnsauanin

szogIal () 1il¥nseanandin 1¥nsauanan
1 29.611.14 29.081.14
7 26.97+1.14 29.3241.14
14 27.75+1.14 28.191.14
21 27.79+1.14 27.85+1.14
28 27.85+1.14 27.77+1.14

LSM = Least Squares Means, SE = Standard Error

1 14
MINNANUIN A ‘ﬁ 9 f)ﬂ‘ﬁWﬁi'mﬁzﬂ’J'N'ﬁﬂ'li‘mJLﬁﬂﬁ?ﬂﬂ‘ﬂﬂ'li‘l%’ﬁ'liﬁzﬁ'lﬂﬂiﬂ!lﬁﬂﬁﬂ
Y
(I 7 d o o LY
uazszeznmmItudenulesisuamsgadnihminnnmyyen

(% cooking loss) ¥84liloduUen 1A (LSM=SE)

. UuMuuAUAY iuugeguana
szaz1a1 (Gu) — — — — — ~ ~ -
Tlil¥nsauanan 1¥nsauandn liil¥nsauandn 1¥nsatanan
1 29.82+1.61 29.05+1.61 29.39+1.61 29.10+1.61
7 25.27+1.61 28.40+1.61 28.68+1.61 30.24+1.61
14 27.17+1.61 29.90+1.61 28.33+1.61 26.48+1.61
21 28.07+1.61 27.63£1.61 - 27.50+1.61 28.07+1.61

28 27.34+1.61 27.16+1.61 28.35+1.61 28.38+1.61
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] ¥
ATTNHNARUIN 7 fl 10 ﬂﬂ'ﬁWﬂi'JJJiZW’J'N'J%ﬂ'li‘IJiJLﬁ'ﬂuﬁZﬂ"lii%i’fﬁﬁ%ﬂ']ﬂﬂiﬂuﬂﬂﬁﬂ 1213]

g
A1ANT TN (lightness, L*) vouifloduonla (LSMSE)

9/ a
ms I¥esazaiensaLanin

BN Tsil¥nsauandn 1¥nsauandn
UUUVAUAY 40.7040.30 40.28+0.30
i TugegagIme 41.00+0.30 41.05+0.30

LSM = Least Squares Means, SE = Standard Error

H F4
ATTNHNARUIN A 'ﬁ 11 S‘VI%Wfﬁ"Jll'iSﬂ'J’N'J%ﬂ'lﬁ'ﬂll!ﬁﬂL!ﬁ$§$U$l'Jﬁ'lﬂ'l§'lJ1.l AENIANUAIN

4
(lightness, L*) voitiadunonla (LSM=SE)

Mty
sEeam () P . Unlugegaane -
1 39.540.47 39.62:0.47
7 40.66+0.47 42.54+0.47
14 41.36+0.47 41.58+0.47
21 40.28+0.47 40.00:0.47
28 40.64+0.47 41.39+0.47

LSM = Least Squares Means, SE = Standard Error

AISWNMARKIN AT 12 DNTNasusznInmsldaisazaignsaananiagsLesaInsuy

1
ARMANUAIN (lightness, L*) vodiiloduuonIn (LSMSE)

ﬂ'lial‘%’ﬂ'liﬁzﬁ'lﬂﬂiﬂlmﬂaﬂ

soziaa () lildnsauandn ¥nsauanin
1 39.64::0.47 39.52+0.47
7 41.79+0.47 41.4120.47
14 41.78+0.47 41.152047
21 40.06+0.47 40.22+0.47
28 40.99+0.47 41.040.47

LSM = Least Squares Means, SE = Standard Error
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[} 1
MINMANKIN A A 13 DINTNaTWIzHNIsNMstuledwsums Fasazarensauanin
3
HAZITEIMINTLY ABAIANEI (lightness, L*) vaaiiioduueon

1n (LSM+SE)

. UUHUUAUAY tinlugegyane
sEezIa () — — ~ — — - - —
hildnsauanan 1¥nsauandn Til¥nsanandn 1¥nsauandn

1 39.95+0.67 39.1240.67 39,330.67 39.91:£0.67

7 41.06+0.67 40.2620.67 42.52+0.67 42.57+0.67

14 41.850.67 40.87+0.67 41.71+0.67 41.44+0.67

21 39.92+0.67 40.65+0.67 40.21%0.67 39.79+0.67

28 40.75+0.67 40.530.67 41.23+0.67 41.560.67

LSM = Least Squares Means, SE = Standard Error

v v
ATTNNANUIN A 'ﬁ 14 aﬂ‘ﬁ'wai')lli:ﬁﬁ'J'l\?']%ﬂ'ﬁ-'ﬂlllﬁﬂlmgﬂ1§1%ﬁ15a3ﬁ1ﬂﬂ5ﬂllﬁﬂﬁﬂ 1213

9
ATTLAL (redness, a*) youileduuonla (LSM+SE)

9 =
MY AT aTAUNIAUANAN

ac 1
ADNITUY

l¥nsauandn 1¥nsauanin
3
YULVUA AL 25.16+0.26 24.94+0.26
dulugeguame 25.17+0.26 24.4240.26

LSM = Least Squares Means, SE = Standard Error

] ¥
ATINNANUIN ] 'ﬁ 15 amwannszﬁanﬁmmmﬁmmzizUznmmmu ﬂﬂﬂ'l‘f:ﬂ!,ﬂ\i

¥
(redness, a*) Yoiiaduen In (LSMZSE)

My
s () vy vulugegaanmea
1 22.78+0.41 22.0620.41
7 24.72+0.41 25.1240.41
14 25.99:0.41 26.480.41
21 26.07+0.41 24.66+0.41
28 25.69:0.41 25.6540.41

LSM = Least Squares Means, SE = Standard Error
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MINNIANUIN A 11 16 BNTWAIIWIZH NN IFasasaiensauanfnuasseeznsiy soa

. b
F1IA4 (redness, a*) Youdioduueonln (LSMSE)

£ a
ﬂ'lii‘]fﬁ"ﬁﬁ&’ﬁ']ﬂﬂﬁﬂuaﬂﬂﬂ

sgozim (Fu) lil¥nsauandn ¥nsauandn
1 22.60+0.41 22.24+0.41
7 25.3340.41 24.5120.41
14 26.06£0.41 ' 26.4140.41
21 25.9540.41 24.78+0.41
28 25.89+0.41 25.46£0.41

LSM = Least Squares Means, SE = Standard Error

13 4
MINEMARUIN A 1 17 BNTwaswsznNOIsmstutkleswdums¥asazaiensauanin

3
HAZTZZIINNTUY ABATAUAY (redness, a*) Vauiladuuonln

(LSM<+SE)
o, Ay vnlugeggme
yoERm Gy hil¥nsauandn 1¥nsauandn lildnsauandn ¥nsauandn
1 22.88+0.57 22.6840.57 22.3340.57 21.800.57
7 24.87+0.57 24.5740.57 25.780.57 24.454+0.57
14 26.0920.57 25.8940.57 26.03+0.57 26.93+0.57
21 26.1940,57 25.940.57 25.7040.57 23.6240.57
28 25.7840.57 25.610.57 26.00+0.57 25.3120.57

LSM = Least Squares Means, SE = Standard Error

v ¥
ATITNNANUIN A ‘Ydl 18 'E)'VITJWﬁi’JlJ'i$ﬂ’JN§%ﬂ']‘§‘Umﬁﬂuﬁ$ﬂ'l‘51‘l’$,ﬁ'l'iﬂ$ﬁ'lflﬂ‘iﬂlmﬂﬁﬂ 1213

4
ATN09 (yellowness, b*) Youiloduuon In (LSMESE)

ms“lq’;'msazmemmuanﬁn

oy )
DTN Til¥nsauanan 1¥nsauandn
UUUVAUALY 7.4940,17 7.48+0.17
dulugeguang 7.4820.17 7.2620.17

LSM = Least Squares Means, SE = Standard Error
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ATTNMANUIN A ‘ﬁ 19 8‘1’]%‘1{\[?13'1]1158,’14’j'Nﬂ'li1%ﬂ’l'§ﬂ$ﬁ1ﬁlﬂimmﬂaﬂ smzsza:nmmsﬁu

}4
AeATMABY (yellowness, b*) vautladuuonln (LSM+SE)

3 a
M3 1F¥asasaenIaLanan

szavm () hildnsauandn 1¥nsauanin
1 5.130.27 5.0220.27
7 7.59£027 7.3240.27
14 8.1220.27 8.62+0.27
21 8.1840.27 7.50:0.27
28 8.400.27 8.3740.27

LSM = Least Squares Means, SE = Standard Error

v 1
M319NIANMIN A 11 20 BnEnaswszu I s mstiuilesaudiums ldesazaensananan
9
LAIZHLIRINIT Y ABMAINABY (vellowness, b¥) Yautipdulen

In (LSM=SE)

_ 5 HULLUAUAY dulugequyne
szoza () — — = — e — y —
lil¥nseuanan 1¥nsauanan T l¥nsauanan 1¥nsananan
1 5.35+0.38 5.21+0.38 4.92+038 4.84+0.38
7 7.0240.38 7.28+0.38 8.16+0.38 7.35+0.38
14 8.13+0.38 8.18+0.38 8.1120.38 9.050.38
21 8.41+0.38 8.22+0.38 7.95+0.38 6.78+0.38
28 8.54+0.38 8.48+0.38 8.27+0.38 8.2740.38

LSM = Least Squares Means, SE = Standard Error

v 3
MINNMANUIN A 21 87\%Wﬂ5’lﬂ§814']'1\‘13‘5ﬂ'l‘i'iJﬂJLﬁfJuﬁ&’ﬂ'li‘l‘lgf)ﬁ'liﬂzﬁ']ﬂﬂ'iﬂlmﬂﬂﬂ 1o

9
ASIRANI (shear force, kg.) iHodUUOn I (LSM£SE)

a5 1¥emsazaensauanan

ac ]
IENITUY

T¥nsauanin I¥nsauandn
i
UM 4.29+0.07 4.36+0.07
sy lugageyayner 4.66+0.07 4.56:0.07

LSM = Least Squares Means, SE = Standard Error
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MSNANUIN A 1 22 BNTNasWTLHINMS IFTsazaIsnsaLananuazsLezaINITLu

I
ABAMTIAARIY (shear force, kg.) 1{iDdUUDN 1A (LSMSE)

2 a
13 Masazatensalanan

2u2101 (TU) Lildnsauanan ¥nsauanin
1 7.030.11 6.840.11
7 4.64+0.11 4.8240.11
14 4.13£0.10 4.11£0.10
21 3.270.11 3.0240.11
28 3.3120.10 3.51£0.10

LSM = Least Squares Means, SE = Standard Error

] ¥
MINNANUIN 7 ﬁ 23 ?J'Vl%‘ll‘lﬁi'liliz‘ﬂ'J'I\i"s%ﬂ'liﬂlllﬁﬂﬁ’J?Jﬂ‘lJﬂ']icl"lsflﬁ'ﬁﬂSﬁ’lElﬂ'iﬂLmﬂﬂﬂ

1 L\ 1 LY T ﬁ’l Qs
HAZIZUSLININTUNABAWTIARNIY (shear force, kg.) Luﬁ)ﬁuuﬂﬂiﬂ

(LSM=SE)
. LAY tulugegaanme
seozm ()
hildnsauanin ¥nsaunandn liil¥nsauanin 1¥nsauandn
1 6.49+0.15 6.5120.16 7.5640.15 7.170.15
7 4.4320.15 4.8140.15 4.85£0.15 4.84+0.15
14 4.2620.15 4.2240.15 4.00+0.15 3.9940.15
21 3.1420.15 2.98+0.15 3.400.15 3.060.15
28 3.1340.15 3.2840.15 3.490.15 3.74+0.15

LSM = Least Squares Means, SE = Standard Error

i 3
ATNNANUIN A ‘ﬁ 24 'E]‘VI%‘Wﬁi’Jllizﬁ?103§ﬂ15ﬁﬂlﬁﬂllﬂ$ﬂ1i“l‘]sflﬁ'liﬁzﬁ'lﬂﬂiﬂllﬁﬂﬁﬂ 7o

¥ 1
ﬁwmuﬁgﬁuméﬁwuﬂ (log cfu/g) Vouitloduenin (LSMSE)

9 a
ms ldrsazaensananan

MV hilgnsauanan 14nsauanan
YURUUAUAL 4.66+0.16 3.9240.16
v lugegaannme 5.59+0.15 4.88+0.16

LSM = Least Squares Means, SE = Standard Error
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] 4
AT NNIANUIN A ‘ﬁ 25 ’S‘VI‘ﬁ‘WﬁS’]lli:,’ﬁ'J'N’J%ﬂ'l‘i'U3JLﬁf]i'JiJﬂ‘lJﬂ'l'iﬂl‘%,ﬁ'lia‘é’,ﬂ'lﬂﬂiﬂlmﬂﬁﬂ
] 1t o -4 a s 3 ¥
AT ILILNAINMIUY RO UIMTOIAUNTONIMNA (log cfi/g) Youile

Auusn In (LSMESE)

. Vunwududy v lugegaane
szoza1 (TU)
lail¥nsauanin ¥nsauandn lildnsauandn 1¥nsauanin
AauRANY 3.53+0.36 3.77+0.36 4.0240.39 3.56£0.36
nasRANY 4.30+0.36 2.88:+0.34 4.74+0.36 3.38+0.34
7 3.92+0.36 4.00+0.39 4.36+0.41 4.374041
14 4.38+0.36 3.63+0.39 5.90:0.34 4.93+041
21 4.48+0.45 4472041 6.92+0.34 6.29+0.34
28 7.3120.45 4.770.39 7.5840.39 6.74+0.45

LSM = Least Squares Means, SE = Standard Error

» =) 1 o = v o A
ﬂauaﬂwuuawmﬂﬂ‘wmﬂumsmaaa‘lmuw 1

v 4
ATTNNANUIN A 1126 ’S‘VI%W’ﬁﬁ?ﬂJiz‘H'JNa%ﬂ'li'UiJLﬁ’E)l.Lﬂ&’ﬂ']iGl%’ﬁ'liﬁzﬂ'lﬂﬂiﬂuﬂﬂﬁﬂ 1213

k4
SImnuanSensaanin (log cfu/g) veiioduuen ln (LSMSE)

£ =
M3 g azalenIanandn

| et T Til¥nsauanan 1¥nsauanan
YUYV BAY 2.1540.13 1.9240.12
vulugegame 2.65+0.12 2.3920.12

LSM = Least Squares Means, SE = Standard Error

AITIMANKIN A 1127 BNTNATIWIZNINMS [Fa1sazmenIaLanAnIaLILs AN LY

1 o -1 = ﬂ" Q
dedauuuaiisonsauanian (log cf/g) Youiladuuenla

(LSM+SE)
msl¥msazatensauanan
szazia () hil¥nsauandn 1¥nsauanin

flouRANY 2.23+0.23 2.28+0.21
nasRaANY 2.61+0.23 | 1.7740.21

- 2.24+021 2.08+0.20

14 27240221 2.44+0.20

21 2.5940.22 2.8540.22

28 2.00+0.21 1.52+0.20

LSM = Least Squares Means, SE = Standard Error

) = r o = ’ o d.
ﬂﬂuaﬂwuuawmnﬂwmﬂumwﬂam‘lmuﬂ 1
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v ¥
ATTNMANKIN A ‘ﬁ 28 a‘l’lg‘Wﬁi'Jlli8’;11’)']\1'3%ﬂ15ﬂ11lﬁ@5'J?Jﬁlﬂﬂ'liﬁl%ﬁ'ﬁﬁ$fﬂﬂﬂimmﬂaﬂ
¥
nazszeznaINsUvAedUINLLAfiGonsaanan (log cfu/g) ¥auiio

duuenla (LSM+SE)

. YuRady dulugegyana
Lo2a1 ()
lail¥nsauandn ¥nsauanin Lildnsauaniin ¥nsauanin

floudanu 2.370.34 2.31£0.28 2.09£0.32 2.25£0.30
naRANY 2.6740.34 1.65+0.32 2.54+0.32 1.89+0.28

7 2.1120.30 2.1540.28 2.3740.28 2.0240.28

14 2.47+0.30 2.09+0.28 2.96+0.28 2.800.28

21 1.70£0.34 2.10+0.28 3.4840.30 3.600.34

28 1.54+0.28 1.2240.28 2.47+0.30 1.8140.28

LSM = Least Squares Means, SE = Standard Error

1 - v o (] o @ A
noudanuuazraRanuumsnaassluduin 1

H EY
ATTNNANUIN A ‘ﬁ 29 S‘VI%Wﬁ5".)115'3'”T]Q'J%ﬂ'li‘ﬂﬂlﬁ@i'ﬁlﬁ"ﬂﬂ']iﬂlclgflﬁ'lﬁaza'lﬂﬂiﬂ!mﬂﬂﬂ

' o a Ada a sld' a ; 2‘!
ﬂE]i]'m"luﬂqﬂ‘u‘VliﬂﬂﬁTNTiﬂL‘D’iﬂJullﬂVlﬂmﬁﬂNQT (log cfu/g) Y9911D

9 U

duuenla (LSM+SE)

9 a
M3 1gasagalensauanfn

MmANANTUY il¥nsauandn 1%nsatanin
4
YUVUNAAY 6.23£0.14 5.99+0.14
dulugegganie 6.5740.13 5.97£0.12

LSM = Least Squares Means, SE = Standard Error

3 a a ] 1A ] 4 ] 1 o a o
ATINNANUIN 7 ﬁ 30 E]VI‘E‘Wﬁ‘i’Jlliz'ﬁ’JN’J%ﬂ'lﬁ‘UNlﬁ'ﬂ!lﬁ$5$U$L'3ﬁ']ﬂ'l§‘Ullﬂﬂ%'lu'Juﬂqﬁu‘ﬂgﬂ

) v v ¥
newnsonsy langangial (log ofi/g) veuilodunenla (LSMSE)

s

M

3502101 (W) Ry dnlugegayane
nouRArY 4.1340221 4.35+0.22
nasRanY 3.68+0.20 3.70£0.21
6.08+0.23 5.51£0.21
14 6.87+0.22 7.20+0.23
21 7.75£0.25 8.2120.20
28 8.1320.30 8.650.22

LSM = Least Squares Means, SE = Standard Error

v A o a g o A
ﬂi’]u‘nﬂ‘wulm:ﬁﬂmﬂﬂ‘wulﬂuﬂﬁ'ﬂﬂaﬂﬂu’m*n 1



102

H ¥
MINNANUIN A ‘ﬁ 31 i’)‘i’IﬁWﬁi’JﬂJiSH’JN’J‘Eﬂ'li'iJilLﬁﬂi’33Jﬁ‘lJﬂ'liﬁl%lﬁ'liaSﬁ'lUﬂiﬂlmﬂaﬂ

] I o a s a { P
HazszuznYINISUY AedmangdunsdNamusansy langamaiis

L]

(log cfu/g) voutloduusnla (LSM+SE)

. Sunuudaiy vulugegaamea
sguzrm (Ju)

T 1¥nsauanin ¥nsauanin Lil¥nsauanin ¥nsauandn
fiouRANU 3.62:0.30 4.64+0.30 4414032 4.29+0.30
nasianu 4.14+0.28 3.23£0.28 4.1440.32 3.26:0.28

7 5.9240.34 6.24:0.30 5.93+0.32 5.10£028
14 7.1940.32 6.56:0.30 7.89+0.34 6.51£0.32
21 8.2120.34 7.30+0.37 8.412£0.28 8.01£0.28
28 8.28+0.40 7.99+0.45 8.64+0.32 8.66:0.32

LSM = Least Squares Means, SE = Standard Error

1 a 1 Y= D T o o
nauaﬂwuuawmnﬂwmﬂumi‘nﬂam‘lu?uﬂ 1

) Y
ATINNIANUIN A ﬁ 32 a'ﬂ%Wfﬁ"31!525ﬁ’J'I\ﬁ%ﬂ'li‘Umﬁ'ﬂllﬁ$ﬂ'15‘l‘19$’ﬂ'liﬁ$ﬁ'lﬂﬂiﬂ!mﬂﬂﬂ 18

b4 b
s ladnesunanua (log cfu/g) vodilodunenla (LSMSE)

ns l¥msazawnsauanan

sy Lil¥nsanandn ¥nsauandn
LUUYLAUAY 1.9120.16 1.0620.16
vulugagaanner 2.4420.16 1.79+0.16

LSM = Least Squares Means, SE = Standard Error

1 9 b1
AISNNMANUIN A 1133 INTHATMILHAITMIULITBUAZIZEIAINITUY AR 1UILB

I y .
Tadvlosuvianua (log cfu/g) vouladurenln (LSM=SE)

My

soznm (3u) vnuududy tulugegyene
floudAvy 3.3140.28 3.1420.28
naRanY . 2.18+0.29 2.5410.29

7 1.38+0.28 1.72+0.28

14 0.46:0.28 1.26+0.28

21 0.730.28 2.26:+0.28

28 0.8840.28 1.77+0.29

LSM = Least Squares Means, SE = Standard Error

’ <y » @ o r g ﬂ'
nauaﬂwmmzﬂmmwuﬁ]umiwﬂaaﬂu'suw 1
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[ 4
MINMABUIN A 134 Laasa1gungil (temperature) YouHBTUUBN A

. UVUUVLAUAN inlugegugng
szuziaal (u) — — , — — ~ ” —
hildnsauanan 1¥nsauanan Tildnsauandin 1¥nsauandn
1 11.85 12.15 13.26 13.14
7 4.53 3.98 3.86 3.84
14 6.27 733 4.84 5.23
21 6.92 5.79 430 5.16

28 6.38 5.75 573 5.05
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d’ ' J o Aa 3 1 A A’ o
MUMANKIN 905 Llsnduiiioduueniiaanizgn eontiudesdaude ndwiloduy
UBNTAIUNY (Longissimus thoracis) IENTNE 1ATIHN 6-12 LazdIu
189 (Longissimus lumborum) 910 10397 13 sudlvilawnszgndu
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