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1. m3dafSanameandanariug (A.0.A.C., 2000)
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2. MITAMMIARINIUUYDINAA (Palou e al., 1999)
ainsal

1. R399 Spectrophotometer (Libra S22, Biochrom, England)
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3. MIIaAd (Aauadaln Palou er al., 1999)
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4. MITAMNIA-A1IHIAMNIBY (A.O.A.C., 2000)

ailnial

1. Lﬂ%ﬂﬂﬁlﬂ‘b’ﬁlﬂﬂ% Model SevenEasy, Mettler Toledo, Switzerland

Y ]
2. WInau
a I'4
3. UNNS
Ay
25M13

a A = a 4
Wanseanesines
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o @ [] %7} 9 @ 1 a I'd o v 19 ~ a 4
‘LlWI'JE]fJ'l\?HWJ'I’JﬁﬂﬂGlﬁGluﬂﬂLﬂﬁ)i 50 ya. uazmllﬂmmmﬂwmwmai
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4. 9 umuazIntuNnAINeY

5. msmYSanaweuInlweniiv A2e35 pH differentiate (AAL1a391n Finocchiaro et al., 2010)
pinsal

1. YasanaAasIviIa 16*150 mm
2. IpseuvaTazay

3. Uilevina 1 wa. way 5 wa.

4. Nulasilula

5. vlsudsunasvuia 250 wa.

6. Spectrophotometer (Libra S22, Biochrom, England)
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3. Jw@euesFan
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a S 3 4 % 1 ?zl/ g’/ Qy Y Y = o 1 A
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° [ 1] 1 ~ I ) =
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5. awraSuaneu Tn lyetiulugiues cyanidin-3-glucoside Augas uag

ﬁm’;mﬂlﬁ’agﬂuwﬂ’w mg cyanidin-3-glucoside/100 g grain weight

Total anthocyanin (mg/L) = A ,.x Mw x 1000/ € x 1

dif}

A
19 A= (As, Asyy) pH 1.0 — (A, -A,,) pH 4.5

550
Mw =449.2 g/mol for cyaniding-3-glucoside
€  =26,000 molar extinction in L/mol/cm for cyanidin-3-glucoside

1 = path length in cm AUNMINY 1

1000 = conversion from g to mg
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5.1 MImUATIMIanavaIeuInlaseniiy

oasmsanadsiou Inlaeriiu = (Bt Et,)(t,t,)

Ao YSuarasuouInlweniiu a szeznanldana

Ao YSuarasuouInlseniiu o szezanldnouana
=3 d' 9 [

Ao szeznalyana

A Aq Y o
1) 5383[3a1ﬂ1ﬂ5ﬂ@uﬁﬂ@

gnfetIimMaIMIanaaie US 300 3ad 20 u1i
gasmsanamsuouInleeniiv = (B, -E, .. (b, ~t,. )
= (4.07-0.56)/(20 ~10)

= 0.35 mg cy-3-G/100 g grain weight/min

6.msmSinadwanuea (Aguitar-Garcia, 2007)

91lnsal
1. Ya9anaasIviIa 16*150 mm
2. inseuvaIazaty
3. Mlevina 1 wa. wag 5 wa.
4. valsudsuag 50 wa.

5. luTasilnle

6. Spectrophotometer (Libra S22, Biochrom, England)
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2. @1392a18 Folin-Ciocalteu

3. fT”ISﬁJ"IG]Sj@TL!ﬂiﬂLLaaﬂ (gallic acid)
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7.n1ﬁm‘s13ﬁn1s€1’u§’am§aga DPPH’ (#9111/a991n Butsat and Siriamornpun, 2010)
pilnsal
1. 1ia9aNAavIvUIA 16*150 mm
2. IA3eugEIAza
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6. Spectrophotometer (Libra S22, Biochrom, England)
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4 L]
gasmuiumsdudieyya DPPH % = (4bs
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8. MIAANLHIM3GUdLYYa ABTS (AA1/as91n Choi er al, 2007)
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! g [
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9.MIUATILHANUTIHA (viscosity) (FAL11/A3910 Orolan and Gutt, 2010)
91nsal

1. RGN Brookfiled viscometer

9 v
o [

2. U

3. UnnesuuIn100 ya.

ay
A5N13

1. Aeansesdisedivluazilamio

2. Wsugnihldeglusumisnssnaraunzilanieq Brookfiled viscometer

3. natlulad 1@iilelinT oandenlFiuasfa cap spindle pon

4. 13703 Auto zero DUHTI190 WiOUNA Enter

5. lavirInsu (LVD) agna select spindle (S62) Hazes speed (60 RPM)

6. on stand lds0e19 13110 50 wa, aalufinmesunia100 wa. (Sadedadi
QNN 25 D3R ITAITHN) HEIINTLNA on/off a5 19

7. 9 UALAZIALTUNNAT Torque

8. fMuIUMIAIANUKLA

QfﬁiﬁTH?Jmﬂlmﬂ‘lJﬁﬁﬂ (Cp) = 100/RPM*TK*SMC*Torque

HDAAIN TK = 0.0973

SMC = 64
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MANUIN V. nuUNageumMelssanmauia
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iﬂﬂeﬁi Hedonic scale

a d:' [ (Y] Yy Y g dw

HANNNINVITNAVNVYUNANIINTZIRSY
A 9 v A
BOANATOU ..o UM, o1 % FOUTUUUTTUT
° o Aa o 1 1 2 A A @ 1 9y ¥ Y
Azl : nyannadouTFualedeae i Tasiugunnalesisdie vy naznaninaie
aol g‘/ 1 a (Y 1 [ 9 Y [ [} 1 (%3 1 9
naseneumssualedina 1 ndr Idnzunuszauguanyuzan 9 vesaled1alaeln

2 a o &
ASLUY 1-9 BIUANUHNYAIY

' A ' 3 9
1= luweviniga 4 = liyouiantioy 7 =¥u1unan
2 = lsiwouinn 5=1n09 8 = ¥OUNIN

' 3 v A
3 = luweuiunas 6 = ¥OULANYBY 9= ¥ouUNINNYA

3 o FLAVATUUUANN YO
Auanyaznlszamauid -
R e SHA oo ST
a
2 9

nAUSAUN

9 A
ANNTUHNIA
anwianneluin (mouthfeel)
AN

Fl
saf5en
5EAUANNSDY 185N
9 A A 4
oI UBLUL/MI0I50

A 2 a o o A o 1

NUBING) - NAUTE PRI NaUVBINARN MR TagsIumeluihavas Fudied

KX o

-auianneluiin (mouthfeel) W10 ANUITUTUHT DAL ANHIAD
a [ P = a o ]
naasusinndeunelunvusFudred

- aureu 1As3 1 KB AU LNIADHAAN UM ONIITUINNANH UL

Y
TAgsIUNIHUA




MANUIN A. MIAATZHANUFUNUS VoIS Meada

Tablel. ANOVA analysis for anthocyanin (US extract)
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Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 6834.359" 24 284.765 1.899E3 .000
Intercept 8106.893 1 8106.893  5.407E4 .000
Power 5379.060 4 1344.765 8.969E3 .000
Time 358.054 4 89.514 597.011 .000
power * time 1097.244 16 68.578 457.379 .000
Error 7.497 50 .150
Total 14948.749 75
Corrected Total 6841.856 74
a. R Squared = .999 (Adjusted R Squared = .998)
Table2. ANOVA analysis for anthocyanin (HE extract)

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 2208.967" 15 147.264 1.233E3 .000
Intercept 13074.714 1 13074.714 1.095E5 .000
Temperature 1740.501 3 580.167  4.857E3 .000
Time 449.396 3 149.799 1.254E3 .000
Temperature * Time 19.069 9 2.119 17.737 .000
Error 3.823 32 119
Total 15287.504 48
Corrected Total 2212.789 47

a. R Squared = .998 (Adjusted R Squared = .997)



Table3. ANOVA analysis for anthocyanin (USHE extract)
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Type III Sum
Source of Squares Mean Square F Sig.
Corrected Model 578.205" 15 38.547 50.523 .000
Intercept 58872.769 1 58872.769  7.716E4 .000
Temperature 119.982 3 39.994 52.419 .000
Time 27.938 3 9.313 12.206 .000
Temperature * Time 430.286 9 47.810 62.663 .000
Error 24.415 32 763
Total 59475.389 48
Corrected Total 602.620 47
a. R Squared = .959 (Adjusted R Squared = .940)
Table4. ANOVA analysis for polyphenol (HE extract)

Type III Sum
Source of Squares Mean Square F Sig.
Corrected Model 3.357" 15 224 1.195E3 .000
Intercept 25.091 1 25.091 1.340E5 .000
Temperature 2.438 3 .813 4.339E3 .000
Time .885 3 295 1.575E3 .000
Temperature * Time .034 9 .004 20.071 .000
Error .006 32 .000
Total 28.454 48
Corrected Total 3.363 47

a. R Squared = .998 (Adjusted R Squared = .997)



Table5. ANOVA analysis for polyphenol (USHE extract)
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Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 3.855" 15 257 90.485 .000
Intercept 178.549 1 178.549  6.286E4 .000
Temperature 2.565 3 .855 300.996 .000
Time 141 3 .047 16.580 .000
Temperature * Time 1.149 9 128 44.950 .000
Error .091 32 .003
Total 182.495 48
Corrected Total 3.946 47
a. R Squared = .977 (Adjusted R Squared = .966)
Table6. ANOVA analysis for DPPH (HE extract)

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 101212.209° 15 6747.481 6.001E3 .000
Intercept 7821573.025 1 7821573.025 6.956E6 .000
Temperature 69588.984 3 23196.328  2.063E4 .000
Time 29024.051 3 9674.684  8.604E3 .000
Temperature * Time 2599.174 9 288.797 256.834 .000
Error 35.982 32 1.124
Total 7922821.216 48
Corrected Total 101248.191 47

a. R Squared = 1.000 (Adjusted R Squared = .999)



Table7. ANOVA analysis for DPPH (USHE extract)
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Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 110604.489" 15 7373.633 3.510E3 .000
Intercept 7604061.557 1 7604061.557  3.620E6 .000
Temperature 60757.929 3 20252.643 9.641E3 .000
Time 10590.051 3 3530.017 1.680E3 .000
Temperature * Time 39256.509 9 4361.834 2.076E3 .000
Error 67.225 32 2.101
Total 7714733.271 48
Corrected Total 110671.714 47
a. R Squared = .999 (Adjusted R Squared = .999)
Table8. ANOVA analysis for ABTS' (HE extract)

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 140809.665" 15 9387.311 914.995 .000
Intercept 4288886.598 1 4288886.598  4.180ES5 .000
Temperature 93700.465 3 31233.488  3.044E3 .000
Time 44469.003 3 14823.001 1.445E3 .000
Temperature * Time 2640.197 9 293.355 28.594 .000
Error 328.301 32 10.259
Total 4430024.565 48
Corrected Total 141137.966 47

a. R Squared = .998 (Adjusted R Squared = .997)



Table9. ANOVA analysis for ABTS (USHE extract)

Type III Sum
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Source of Squares Mean Square F Sig.
Corrected Model 195105.657" 15 13007.044  6.979E3 .000
Intercept 1.536E7 1 1.536E7 8.241E6 .000
Temperature 123254.430 3 41084.810  2.204E4 .000
Time 9378.163 3 3126.054 1.677E3 .000
Temperature * Time 62473.064 9 6941.452 3.724E3 .000
Error 59.642 32 1.864
Total 1.556E7 48
Corrected Total 195165.299 47
a. R Squared = 1.000 (Adjusted R Squared = 1.000)
Table10. ANOVA analysis for total solid (HE extract)

Type III Sum
Source of Squares Mean Square F Sig.
Corrected Model 748" 15 .050 180.476 .000
Intercept 1.237 1 1.237 4.479E3 .000
Temperature S14 3 171 620.289 .000
Time 127 3 .042 152.826 .000
Temperature * Time .107 9 .012 43.089 .000
Error .009 32 .000
Total 1.994 48
Corrected Total 157 47

a. R Squared = .988 (Adjusted R Squared = .983)



Tablel1. ANOVA analysis for total solid (USHE extract)
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Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 45.646" 15 3.043 2.710E3 .000
Intercept 241.761 1 241.761 2.153E5 .000
Temperature 34.727 3 11.576 1.031E4 .000
Time 8.511 3 2.837  2.527E3 .000
Temperature * Time 2.408 9 268 238.304 .000
Error .036 32 .001
Total 287.443 48
Corrected Total 45.682 47
a. R Squared = .999 (Adjusted R Squared = .999)
Table12. ANOVA analysis for transmission (HE extract)

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 19178.088" 15 1278.539  5.379E3 .000
Intercept 139590.255 1 139590.255 5.872E5 .000
Temperature 15639.116 3 5213.039  2.193E4 .000
Time 2691.282 3 897.094  3.774E3 .000
Temperature * Time 847.690 9 94.188 396.233 .000
Error 7.607 32 238
Total 158775.950 48
Corrected Total 19185.695 47

a. R Squared = 1.000 (Adjusted R Squared = .999)



Table13. ANOVA analysis for transmission (USHE extract)
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Type III Sum
Source of Squares Mean Square F Sig.
Corrected Model 489.618" 15 32.641 9.792E3 .000
Intercept 400.785 1 400.785 1.202ES .000
Temperature 432.929 3 144310  4.329E4 .000
Time 33.487 3 11.162  3.349E3 .000
Temperature * Time 23.202 9 2.578 773.396 .000
Error 107 32 .003
Total 890.510 48
Corrected Total 489.725 47
a. R Squared = 1.000 (Adjusted R Squared = 1.000)
Tablel4. ANOVA analysis for viscosity (HE extract)

Type III Sum
Source of Squares Mean Square F Sig.
Corrected Model 455.027" 15 30.335 1.533E3 .000
Intercept 707.333 1 707.333 3.575E4 .000
Temperature 174.271 3 58.090  2.936E3 .000
Time 113.694 3 37.898 1.916E3 .000
Temperature * Time 167.062 9 18.562 938.294 .000
Error .633 32 .020
Total 1162.994 48
Corrected Total 455.660 47

a. R Squared = .999 (Adjusted R Squared = .998)



Tablel5. ANOVA analysis for viscosity (USHE extract)
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Type III Sum
Source of Squares df Mean Square F
Corrected Model 455.027" 15 30.335 1.533E3 .000
Intercept 707.333 1 707.333 3.575E4 .000
Temperature 174.271 3 58.090  2.936E3 .000
Time 113.694 3 37.898 1.916E3 .000
Temperature * Time 167.062 9 18.562 938.294 .000
Error .633 32 .020
Total 1162.994 48
Corrected Total 455.660 47

a. R Squared = .999 (Adjusted R Squared = .998)






