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a

§ ° { g o J a o §
M99 0.1 msnlasunlasdvessand lelinulunssynuaiaesiianu Nguwgll 4 eseuwaiFed

g

5 o AL ma C ma H
i$ﬂ$!’)ﬁﬂﬂﬂﬁ!ﬂﬂ(31&)
F Vv P F Vv P F Y, P
0 34.05+1.72 34.05+1.72 34.05+1.72 6.4560.6 6.45+0.66 6.45 *0.66 66.60 £ 1.411 66.6041.4 66.60+1.41
15 32.58+230 | 33.81+1.74 | 32.32+0.88 | 11.07+3.25 | 7.27+0.40 | 6.42+0.63 | 64.92+244| 6567£1.92 | 63.52+0.97
30 33.16+1.02 29.41+1.32 30.42+0.61 9.09+1.18 7.38+0.30 7.32+067 | 66.200+0.92 | 67.315+1.30 | 66.48+2.67
45 30.40°+1.04 | 29.38+2.73 | 29.17+0.62 9.88°+0.67 9.38+1.13 8.48+ 222 64.9°+45 63.61°+0.74 | 63.3%¥+0.94
60 30.15°+2.28 | 28.20°+1.74 | 28.77+0.88 9.43+0.64 9.731+0.76 7.82+1.27 68.08+ 2.24 65.92+0.86 64.28+0.93
75 29.28+0.78 | 32.82+352 | 27.68+2.96 | 9.98+1.05 9.73+0.62 | 7.72+053 | 65.88+164 | 63.08+1.16 | 66.20+0.54
90 28.66°+253 | 28.3%+152| 27.60°+1.32 | 10.90°+1.14 10.4P+292 | 958 +1.77 | 67.92+0.98 | 68.58+295| 66.27+2.32
ma 2.2 maddsnlasdveasada lefifuluussesusiaesiiady feungd 30 ewrusaiFea
5 o ama L M C ma H
i$ﬂ$!’)ﬁﬂﬂﬂﬁ!ﬂﬂ(31&)
F Vv P F Vv P F Y P
0 34.05+1.72 34.05+1.72 34.05+1.72 6.45+ 0.66 6.45+0.66 6.45 + 0.66 66.60 £ 1.4 66.60 £ 1.4166.60 £ 1.41
3 33.88 £1.83 33.72+1.34 33.91+1.96 740.72 6.98+0.21 6.48+041 | 66.42+1.26 | 66.31°+1.32 | 66.15+0.98
6 32.32+£2.28| 325217 32.68+0.87  880.82 7.21+0.18 | 7.58+057 | 66.33+1.35 | 66.42+1.79 | 65.28+ 1.47
9 32.16 £0.92 32.99 +£2.11 - 9.71 £ 0.64 7.74320. - 65.08°+0.83 | 64.42%+1.56 -
12 32.05+2.81 31.11 £ 0.471 - 9789 1.02 9.81°+1.82 - 65.98+1.50 | 65.86°+1.86 -
15 32.04 +£3.17 30.99 £ 1.18 - 10.56 £ 1.3 8.5p46 - 67.17 £2.08 62.95 £ 1.5§ -
30 29.24 £ 1.50 29.93 £ 3.05 - 14.46 £ 1.2 12.8856 - 65.40 £0.23 68.06 £ 0.79 -
ninag 1) F wineds msussyluguless Tuannzqamnme
V vwineds msvssyluluaeu/ Indnsau luannzqaapma
P wmnets msussylugalndInsiau luannzussoimenlng
2) nBeufousuadsamney é)”ﬂysnm1§aﬂqyﬁﬁ1f‘1”1m'Hafmj“aﬁgmwiNﬁuuﬁmﬁﬁmmgmﬂ@haﬁuafinﬁﬁﬂﬁﬁmmaﬁﬁﬁ (P<0.05)
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§ @ 3 v W ° { g [ Jd a o { a
M99 0.3 manlasunlasdnyazmailedudaveausadd leinuluussyduianatianu Nguvgl 4 essiwaiFoa

FEZIA1 hardness (N) adhesiveness (N.sec) cohesiveness
< o
Tumsinuiu) F \ P F \ P F \ P
0 157.88 +13.76 157.88 +13.76 157.88 +13.76 £.0133 1.21+0.33 1.21+0.33 0.60 +£0.01 0.6ma1 0.60 £0.01
15 186.74+ 3.80 166.36+ 2.85 154.23+5.19 1.15°+0.04 1.12+0.14 1.1%#+0.05 0.65 +0.00 0.68 £0.00 0.65 +0.03
30 190.47°+5.44 167.19+13.29 167.1%+5.26 1.28+0.04 1.0+ 0.04 1.28+0.14 0.69 +0.01 0.69 +0.02 0.71+0.00
45 159.51°+ 18.39 157.1%+ 9.50 151.9%+ 6.02 1.17+0.09 1.1#+0.07 1.1%°+ 0.06 0.70 £0.01 0.67 £0.03 0.69 £0.00
60 166.71°+ 1.36 149.66 + 6.36 150.87+ 13.89 1.17+0.18 1.16°+0.24 1.16°+0.10 0.70 £0.02 0.68 £0.02 0.68 £0.00
75 176.3%+ 4.96 156.7%+1.79 158.4% + 13.06 0.98+0.01 1.20+0.14 1.17+0.05 0.69 +0.02 0.67 £0.01 0.68 £0.01
90 178.58+9.21 153.37+ 4.27 153.18+5.17 1.4%#+0.10 1.0#+0.15 1.38+0.12 0.68 +0.02 0.70 £0.01 0.70 £0.01
SgZNa springiness gumminess (N) chewiness (N)
< o
Tumsiu(n) F \4 P F \4 P F \% P
0 0.71+0.04 0.71+0.04 0.71+0.04 95.76 +10.37]  95.76 + 10.37 95.76 + 10.37 68.20 + 5.81 68.20845 68.20 +5.81
15 0.72+0.02 0.67+0.02 0.64+0.01 123.41+0.98 114.40+ 1.35 102.88+ 7.03 91.02+3.90 77.12+3.48 65.10+ 3.60
30 0.77°+0.00 0.78°+0.00 0.75°+0.01 131.7%+1.74 115.9% + 13.60 119.7%+3.57 102.4%+ 0.60 86.3%+ 10.12 89.7%+ 0.40
45 0.76°+0.03 0.75°+0.00 0.77%+0.01 113.09+ 11.40 106.4% + 1.53 105.4% + 4.90 87.3%+12.76 80.6%+1.86 81.3%+5.36
60 0.80 + 0.00 0.76+0.01 0.75+0.00 117.26+4.32 101.99+7.41 102.7%+8.09 94.68+ 3.28 77.9Y+7.70 77.76+ 6.14
75 0.80°+0.01 0.78+0.02 0.78°£0.00 122.1%+6.94 106.1% + 3.14 107.86+ 10.47 98.9%+7.76 79.4%+5.20 84.7%+9.11
90 0.77£0.02 0.74+0.01 0.78+0.00 122.79+ 9.61 107.38+ 1.87 108.5%+ 5.87 95.45+5.82 79.95+ 2.85 84.97+3.78
nnog - 1) F wineds msusiqlugaesd luannzaqaanms
V vinens msussyluluaeu/ Indnsau luannzgaapma
P wmneds msussylugalnd Inswau luannzussoimenlng
2) lSeuifenamasmunuaiueu daysnmdwnguinnumvoyaiueadnuuaaehianuuanmanuedaiisdngmadaa (P<0.05)
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§ @ 3 v W ° { g o d a o { a
M3 3.4 maldsunlasdnvuzmaiedudavesesaddr leninulunssynusiansiaiu Hgungil 30 eseuraFod

FE217A1 hardness (N) adhesiven&¥sl.sec) cohesiveness
Tums o) F \ P F P F \ P
0 157.88 + 13.76 157.88 + 13.76 157.88 + 13.76 $.2133 1.21£0.33 1.21£0.33 0.60 +£0.01 0.60G1 0.60 +£0.01
3 17738+ 11.21 178.27+ 16.40 159.85+ 9.60 1.20 £0.02 1.17 £0.07 1.18 £ 0.04 6°640.00 0.64°+0.02 0.64°+0.00
6 181.32°+6.37 177.47 +5.43 162.48+7.70 1.19 £ 0.07 1.27£0.14 1.30 £0.00 02640.01 0.65°+ 0.00 0.64°+0.00
9 180.73°+5.88 179.4%+9.32 - 1.14 £0.04 1.24 £0.05 - 0784 0.00 0.65°+0.02 -
12 201.15+6.33 179.90 +5.78 - 1.20 £0.086 1.17m08 - 0.64 +0.01 0.66 + 0.01 -
15 181.98°+4.00 178.9%+5.03 - 1.14£0.10 1.13+£0.15 - 0.64 +0.00] 70+80.01 -
30 178.68°+4.21 175.1%+15.62 - 1.24+£0.12 1.19£0.09 - 0.67 £0.00 720+ 0.02 -
FEZIA1 springiness gumminess (N) chewiness (N)
Tums o) F \Y P F \Y P F \ P
0 0.71+0.04 0.71 +0.04 0.71+0.04 95.76 +10.37 95.76 +10.37 95.76 +10.37 68.20 +5.81 68.208415 68.20 +5.81
3 0.69°+0.01 0.68°+0.02 0.66°+0.00 113.92+5.90 114.09+6.36 102.56+5.68 79.47+5.96 78.35+1.64 68.05+3.85
6 0.68°+0.00 0.68+0.01 0.67°+0.00 112.6% + 4.44 114.8%+8.07 104.5% + 4.32 80.1%+2.85 79.36+1.74 71.4%+3.20
9 0.68°+0.02 0.68+0.01 - 113.4%+7.44 112.57+6.38 - 80.58+4.41 78.38+3.20 -
12 0.68°+0.02 0.67°+0.00 - 129.24 + 3.96 119.10 £ 2.56 - 89°624.01 80.87+2.19 -
15 0.76°+0.01 0.76°+0.02 - 117.06+ 3.02 121.8+5.27 - 89.50°+ 0.62 92.58+6.89 -
30 0.76 £ 0.00 0.69 £ 0.01 - 1200% 1.50 111.67+7.06 - 91.22 +1.60 77.77 +6.48 -
nnamg 1) F wineda msmﬁﬂuqawaﬂﬁ Tuanzgaanmea

2)
3)

V vwineds msvssyluluaeu/Indnsau luannzgaapma

P wineds msussylugandInswau luannzusseimenlng

oA oA o o do o 1y A o A I o 1 Ao oo o aa
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M 2.5 mylasunlaalSinannuduazanemes eadia (ay) veueadd lennuly
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{ . ¢ Ans
J2YLIM ANUFY (Fo8ag) AIDIND5IDAAIR (A)
<
Tumsinu
. F V P F V P
oW
0 21.75 0.20 21.75 £0.20 21.75 +0.24 0.76 £0.0| 0.76 +0.00 0.76 +0.00
15 25.80+0.08 25.58+0.08 28.95+0.12 0.78+0.00 0.78+0.00 0.78+0.00
30 27.53+0.18 28.58+ 0.24 28.63+ 0.51 0.78+0.00 0.78+0.00 0.78+0.00
45 27.92+0.20 28.78+0.02 29.17+0.14 0.79+0.00 0.78+0.00 0.79+0.00
60 28.19+0.14 28.8D+ 0.05 29.42+0.13 0.78°+0.00 0.78°+0.00 0.78°+0.00
75 28.61°+0.25 | 2855+029 | 28.1%+0.12 0.78°+ 0.00 0.78°+0.00 0.78°+0.00
90 28.62°+0.14 | 28.76+026 | 28.40+0.08 0.78°+ 0.00 0.78°+0.00 0.78°+0.00
[ Fa F2 [
S a2 A ' J aad A o hl ] sl
MIN V.6 mirﬂa fJ‘L!!!ﬂaﬁﬂﬁll’]ﬂ!ﬂ]’m‘lﬂ!!!ﬁ%ﬂW?@!@@i!!@ﬂ@?@(&V) YaNgaaal leninud 1u
o d A o A a =)
UITYNUNANFUANUNYU N DY 30 99F Qs
v £
welo ISy Y R, J 4 Aaag
JLYLIINN ANUFY (50U0%) ADINDILOANIN (Ay)
<
Tumsinu
. F Vv P F Vv P
Oow)
0 21.75 +0.20 21.75 £0.20 21.75 +0.24 0.76 £0.0| 0.76 +0.00 0.76 +0.00
3 22.43+0.13 23.21+0.18 25.23+0.20 0.78+0.00 0.78+0.00 0.78+0.00
6 24.8%+0.59 26.73+0.23 27.03+0.65 0.79+0.00 0.78+0.00 0.79+ 0.00
9 274%+001 | 27.7P+055 - 0.78°+0.00 0.78°+0.00 -
12 27.51 +0.02 28.12 +0.08 - 0772 0.00 0.78°+0.00 -
15 27.99 +0.09 27.68 +0.09 - 0778 0.00 0.78+0.00 -
30 28.55 +0.14 27.85+0.26 - 0772 0.00 0.78°+0.00 -
mnewg - 1) F minoda msussqlugaloos Tuanzaaanma
V wneda msussyluluaew/ Indnsau luannzgaanma
P vuneda msussylugalndInswau luannzussoimelng
2) nlSoufoummasaumuaueu savIndnguitInumYeyaNuanA A UIAAINTIAINIARAIY

3)

Auedaihismagmadda (P<0.05)
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A [ I 1 Aa 2 A \19}3 a oy Aa dolrld'd @ Ea A o
M7 mylaguudasamanudunsa- a9 Usuavesvsnazaie lansvva taglsuaiihmiasaisveugaaa fJVI!ﬂUGll!USSQﬂﬂ!CVIWN‘Iﬂ!ﬂﬂH

I a IS
NNy 4 AT

< o
i$ﬂ$!’)ﬁﬂﬂﬂﬁ!ﬂﬂ(31&)

U Iy 1
MANuIunsa - A

a g A Y q’j Aa o
USnaveandanazaneldianua (0eenusnd)

A S aa oy
1Suanimaiais (Sovaz)

F \Y P F \ P F \ P

0 6.97 £0.01 6.97 £0.01 6.97 £ 0.01 63.9+0.0 .9630.0 63.9+0.0 17.10 £ 0.0§ 17.10£0.08 121008
15 6.89°+0.01 6.88°+0.01 6.88+0.01 63.9+ 0.0 63.9+0.0 61.2+0.0 17.05+ 0.05 16.39+ 0.03 17.08+ 0.06
30 6.69 +0.01 6.94+0.01 6.98+0.01 61.2+0.0 61.2+£0.0 61.2 £ 0.0 174@.02 16.38+ 0.02 16.38+ 0.05
45 6.79+0.01 6.87+0.01 6.83+0.01 59.4+0.0 59.4+0.0 59.4 £ 0.0 17.640.04 15.67+ 0.01 16.38+ 0.01
60 6.78+0.01 | 6.783+0.00 | 6.74:£0.01 59.4 0.0 59.4+0.0 59.4+0.0 16384.04 | 15.69+0.05 | 15.67+0.01
75 6.68 +0.01 6.72+0.01 6.71+0.01 59.4+0.0 59.4+£0.0 59.4+0.0 15.60.02 15.08+ 0.05 15.67+ 0.01
90 6.68+001 | 6.73£0.01 | 6.68+0.01 59.4+0.0 59.4+0.0 59.4+0.0 186®.01 | 15.02+0.04 | 15.67+0.01

A , d , a < A v & a g aa @ Aoy Ag o o A o

MINN V.8 ﬂ'l'i!‘]Jﬂﬂu!!ﬂﬂﬂﬂ'lﬂ]"lll!ﬂuﬂiﬂ- AN ‘]J'ill'lfl!ellé]\illell\iﬂﬂ%ﬂ'lﬂ‘lﬂﬂﬂﬂﬂﬂ !!ﬂ%ﬂﬂJ'lﬂ!u'lﬂ'lﬂ'iﬂ’l“])’ellEN!fJﬂﬂﬂ'IllfWI!ﬂUGll!U'iiﬂﬂﬂlcﬂﬂN‘Iﬂ!ﬂﬂu
Ngu¥nil 30 eauwaITa
g o manuiunsa - A USinavoanfeiiazane liaue (03rnu3nd) ﬂ§n1mﬁy1ma§ﬁaﬂf(§'aaa$)
i$ﬂ$!’)ﬁﬂﬂﬂﬁ!ﬂﬂ(31&)
F \% P F \Y P F \ P
0 6.97 £0.01 6.97 £0.01 6.97 £ 0.01 63.9+0.0 .9630.0 63.9+0.0 17.10 £ 0.08 17.10+£0.08 121008
3 6.89+0.01 6.78+0.01 6.59+ 0.01 63.9+ 0.0 63.9+0.0 54.8+0.0 17.00 £ 0.00 17.00 £ 0.0( 17.00 £ 0.G
6 6.8G+0.01 6.58+0.01 5.79+0.01 59.4+ 0.0 59.4+0.0 528+ 0.0 16.36°+0.01 | 16.3%%+0.01 | 16.5%+0.36
9 6.74 £0.01 6.28 £ 0.01 - 58.5+0.0 57.6 £0.0 - 16.33 £ 0.05 15.65 £ 0.04 -
12 6.71+£0.01 6.12 +0.03 - 57.6 £ 0.0 55.8+0. - 15.64% 0.03 | 15.65°+0.04 -
15 6.38 £ 0.03 5.58 +0.01 - 57.6 £ 0.0 55.8+0. - 15.65 £ 0.04 15.02 £ 0.02 -
30 6.22 +0.01 5.54 +0.01 - 57.6 £ 0.0 55.8+0.0 - 15.08°+0.05 | 15.0%8+0.06 -
ninee 1) F wineds msusiqlugaesd luannzaaanmsr
V vineds msvssyluluaeu/ Indnsau luannzgaapma
P wmnets msussylugalnd Insiau luannzussoimenlng
2) nBeufousuadsamauey é)”ﬂysnm1§aﬂqyﬁﬁ1f‘1”1m'Hafmj“aﬁgmwiNﬁuuﬁmﬁﬁmmgmﬂ@haﬁuafinﬁﬁﬂﬁﬁmmaﬁﬁﬁ (P<0.05)
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[

P o o { g o
viSuadaduazsveugadd lenduluusseduad

£

P
A @

JTYEIM suanaunidiwua (log cfu/g) Sunadaduazs (cfu/g

TumaiRy () F v P F v P
0 <250 cfulg <250 cfulg <250 cful/g <10 <10 <10
15 3.32+0.01 3.50+0.06 | 3.22+0.02 <10 <10 <10
30 3.68°+0.01 | 3.6T+0.01 | 3.6%+0.05 <100 <100 <100
45 4.4%+0.01 4.18+0.01 | 4.77+0.06 <100 <100 <100
60 5.18+0.02 524+0.01 | 5.08+0.01 <100 <100 <100
75 5.60 +0.01 5.98+ 0.03 5.6+ 0.06 <100 <100 <100
90 6.23+0.02 6.82+0.01 | 6.3%+0.01 <100 <100 <100

E
a o @

[

a a J ° g J
M1919 ¥.10 ﬂﬁll’]ﬂ!ﬂau‘ﬂgfﬁ/]\ﬁ’i3J@!!a$TJﬁNTm%ﬁ@!!aﬁﬁ']"U’f]\i!flaaa']llﬂﬁ!ﬂﬂﬁluﬂﬁﬁi] uan

ANFHANUNgUHN

£

a

QU

30 99f A

£

I2821901

P
A @

suanaunidianua (log cfu/g)

YSunaidaduazsn (cfu/g)

Tumaidy (Fu) F Y, P F v P
0 <250 cfulg <250 cfulg <250 cfulg <10 <10 <10
3 2.76+0.04 3.10+0.03 3.38+0.05 <100 <100 <100
6 3.69+0.19 3.28+0.04 4.15+0.05 <100 <100 <100
9 4.29 +0.02 4.63 £0.05 - <100 <100 -
12 4.81 +0.05 5.40 £ 0.04 - <100 <100 -
15 5.21+0.04 5.54 £ 0.05 - <100 <100 -
30 5.59 £ 0.09 6.26 £ 0.01 - <100 <100 -
vineme 1) F wneda msussylugalesd luannzaganme
V vwneda msussyluluaew/ Indnsau luannzgaanma
P vneds msussylugalnd Insiau luannzussoimelng
2) Weuieummasmuuaue Snysnndinguiimisumdeyaiiuandeiuuaashiinnuuans

3)

fiupdaiiismanmaada (P<0.05)
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1. maama
Jaaia L, C, H luszuu CIE LCH Tasaiesiaad Minolta Camera; Chroma
Meter : CR-310 Tag a1 L tisueniennmwainuesiag a1 C dsuendiniundudvesiag
] 1 1 = U dd‘ Y Aa [ U v A qa/l 9 (% d‘
druar H  19uendaamanuiesaveddag neudaannasidesdiuuiasgiunias
. . ] o o o [ a o 4 o [l
(Cdlibration) Taslduriudviiuasgiv udrveimsiaddredanaanmua Tagiidaedie

a [ 4 ] dy 9 S [ 2’ 9 v =
AAANUN 1d 1UNIFUL 1aZTBINUAINTEAHAVN 1agda 3 $1 udimaunae

2. MyInanbazmatileduia (Texture Profile Analysis)
1aA1 hardness, cohesiveness, adhesiveness, springiness, gumminess  uag

chewiness vouigaadnle Tasl4inTes Texture Analyzer TA-TXPlus 1sinmiin load cell

@

[ a @ @ v 4 a a
MY 50 Alansu 1%’waaﬂiﬂwsaﬂszuaﬂmu1mﬁ'umug{uﬂﬂmﬁ 36 uaauas (P/36)

L1l

Condition#i1¥/ie Test speed 5 mmy/sec
Pogt-test speed 5 mm/sec
Target mode 75 % drain
Time 2 seC
Trigger type Auto (Force)
Trigger force 0.049 N

Acquisition rate 100 pps

o v AqQ Yo a Y o a Y s 9 '
nywyIve - @]’J’t’)fJ'N‘VIGl‘Ifﬂ]ﬂﬂ?]illﬂ’JﬁJq\islﬂﬂ!ﬂﬂﬁﬂu!!ﬁ%umuTﬂ!ﬁuNWHﬂuﬂﬂﬁN‘L!’E)fJﬂ'JT’U‘Lﬂﬂ
] 4 v @ ' % v % 2’ v aaz’
!ig()uN']uﬂuflﬂﬁ']ﬁﬂl@ﬁﬁﬂnﬂgﬂﬂﬁﬁﬂﬁﬁ‘ﬂ’t’]ﬂ Gl‘L!!mﬁ%@]ﬂ]i’)ﬂNﬂ?i?ﬂ%WNWﬂﬂi)W 5 A4 !!ﬁ)’J‘VH

1 d‘
ARAY

¢ . 4 d
3. mamNevautamaladmannlagldinsessledimes
Aany Y d‘
IEMsldin50e9
2T o o o o a4 .
1. Alailuaduau seruszauanuauagn 30 Psi
a a 4 aaz’ a g =
2. nlaadas water bath dsaavgiiilu 25 aerusaisya
a a o 4 a o
3. nlaadamnTeds 19iinos
a 4 a 4 § 4
4. Wanivenouniaas udad lunldsunsumsldinies
5. nearhaseuN@a probe veainseseen %11 Instrument Inertialas'lyf

Option —> Instrument —> Inertia —> Calibrate
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6.7 probe wiia parallel plate 25 mm vmiuliii
Geometry —> Mapping Idalszanm 5 wid 91ntiusi Zero gap

v v y a 4
7. dgwrhae procedure Ndeansdms iz

3.1 Stress sweep
Procedure—> New —> Oscillatory —> Stress sweep

Condition : Normal force 10N
Osc. Stress from 3.259 to 325.9 Pa
Frequency 10Hz

3.2 Creep — recovery
Procedure—> New —> Creep

Condition:  Normal force 10N
Shear force 40 Pa (Creep)
Duration 5min
Shear force 0 Pa (Recovery)
Duration 15 min

3.3 Stress relaxation
Procedure— New — Stressrelaxation

Condition : Normal force 10N
Strain 0.3%
Duration 15 min

3.4 Oscillation procedure

Procedure—> New —> Oscillatory —> Frequency sweep
Condition:  Normal force 10N

OscC. stress 40 Pa

Frequency sweep 0.01-10 Hz
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6, 4
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a d A - .
4. miInnzviSnavesudanazaeld (Total soluble solid) (AOAC, 2000)
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8. mHwnz¥lSnanivaiaig ng3s Lane and Eynon (AOAC, 2000)
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