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Abstract

The purposes of this research were to investigate chemical composition of brown rice (B)
and Hang rice (H) made from jasmine rice 105 (J) (Oryza sativa L.) and sticky rice tapioca RD6 (s)
(Oryza sativa var.glutinosa) germinated for 4 levels consisting of non germination (0),
less germination (1), medium germination (2) and high germination (3). There were 16 samples
used in this research. The same group of rice with different germination levels was compared
chemical composition and antioxidant to achieve high chemical composition and antioxidant activities
in each type of germinated rice. Then germinated rice was produce germinated rice soup and
determined physicochemical properties. It was found that germination period did not affect
ash and lipid contents of each type of germinated rice soup with significantly different (p>0.05).
However, moisture content , protein , fiber , vitamin B1 , gamma amino butyric acid (GABA),
antioxidant activites determined using DPPH scavenging activity (DPPH) and ferric reducing
antioxidative potential (FRAP) methods were not significantly different (p>0.05) with germination
period. Germination levels also affected each chemical composition of germinated rice. It was found
that jasmine Hang rice with high germination (JH3) , jasmine brown rice with less germination (JB1),
sticky Hang rice with less germination (SH1) and sticky brown rice with non germination (SB0)
had high chemical composition and antioxidant activities compared with other germinated rice
with were desiable. The rice starch to water ratios of 1: 8, 1:10 and 1:12 (w / w), respectively,
were applied to produce germinated rice soup. It was revealed that types of rice and flour and
water ratios affected lightness, redness, yellowness and viscosity of products with a significantly
different (p <0.05). Soup produced from germinated rice of JB1 and JH3 was found to have less
color and viscosity. Moreover, soup produced from germinated rice of JB1 had lower viscosity
than that of JH1. This is because brown rice had characteristics differ from Hang rice, which

were pregelatinized rice. Hang rice soup had higher viscous than that of brown rice. However



il

germinated rice soup produced from SH and SB prepared using rice to water ratios in the range
of this research were found that soup was highly viscous. In addition, the soup was agglomerated.
The step for canning process was used as JH3 and JB1 with 1:8 , 1:10 , and 1:12 moisture ratios
to produce canned germinated rice soup. It was found that sterilization affected product with
increased of viscosity and decreased of lightness compared with before sterilization. In addition,

sterilized products had lower chemical composition compared with products before sterilization.
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3 A v Y a ¢ ¥ da
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Hizukuri (1986) uaaduuuilanidnyas Inssas1quodosilamnay

uaaaaanng 2.2 TagTassadauuunvesosi Tamnauilsenoudleae 1 (chain) 3 ¥UAND
. A T W A Ao = ad A [
18 A (A-chain) 1¥ouAA U8 UNMUMUUASY TUINUFOUADOONDIN
Y
@185 UAY (unbranched structure)
LA Y A A "o A a A '
@19 B (B-chain) ¥ IA59@319uUUNT0oNADNUAI80U 9 90 2 @18 HI0NINNI
I % a a 1
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v Y
oz luTamnauuaag Tuana Usznousieats C nilademniy (Hizukuri, 1986)

A : Lee (1983) 191184 11581 (2549)
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1 < I 4 { a a 4 o v @ o
ua lagn ldiuaarssninamaid lug udrsudarnulviiu (Zobel, 1998 813luda

Shamekhsalem, 2002)
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2.3.3 gamIMalarNIIVe 9319

9 Y] =

I % @ ' 1
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fan: Kerdpiboon 1481 Puttongsiri (2015) F19ludq Srijesdaruk (2009)
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2.6 AMAMNNIAYHING A1390NNENTINNYDIYII0N
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BUIRINUIUITBVDY Kanyahara LA Tsukahara (2000) $9518914731 145 EHINNTEUIUMNTION
s ] Y a = v A A X F) A
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2.7 aNUAYD9 815 Gamma-Amino Butyric Acid (GABA) (9171%, 2552)
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2.8 M3AURYYADATE
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14 a v d
2.8.1 A13MUOUYADAISAUAIISH
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A08191%5 1 tocopherol, tocotrienol, Y- oryzanol, oryzanols (Lai et al., 2007), caffeic acid, syring acid,
rutin, (-)-epicatechin, (+)-catechin, gallic acid, vanilic acid, p-coumaric acid, feruric acid g
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High Performance Liquid Chromatography (HPLC) (Vichitphan et al., 2007 ; Lai et al., 2007)
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Y v 4
UTIUITO UasAUe (2553) GLHﬂ"IiZ]LﬂiTSﬁTNﬁiJﬂ 3% ﬁ?ﬂﬂTiﬂ”lﬂ"liVlﬂﬁﬂﬂ 2 %1 LLﬁﬂ\‘lﬁTﬂﬁglﬁﬂﬂ

ANNIANUIN

[

a 4 J =1 9 dy
3) myanszesnlszneumuativegiliiisen Al
2 , -
. YSHaANUFU (Moisture) MUITATVDI (AOAC, 2000)
HAAITIHALIDIAAINIAKNUIN N
. U332 11/58U (Crude Protein) 913D NI5UDI (AOAC, 2000)
HAAITIHAZIDIAAINIAKNUIN P
A. USuarluaiu (Crude Fat) mu35015999 (AOAC, 2000)
LEAANTIHALIDIAAINIAKNUIN P
4 15118011115 (Crude Fiber) 91335015909 (AOAC, 2000)
HAAITIHALIDIAAINIANUIN P
2. Y51t (Ash) MuATN3U9 (AOAC, 2000)

HAAITI9ALIDIAAINIANUIN A

a d aa
3.5 MIANTITHAANGDA
a ' J = S = R | A 9 9
M3ATIzveIAlsznouMINALl A AN Y99U190nuAz U190
4 [ ] 4 - 3
1¥msdamsnaaouy guog1ean1sel Completely Randomized Design (CRD) 11/5eu1iig
ANUUANAIIVDIANRABAIYID Duncan’s new multiple range test NTLAUANNFOIUT08AL 95
o i a J . » a 4
Tagihdoyahn laans12rA1ml5Us DY Analysis of variance (ANOVA) 11az3ins1eH
ANUUANA1UBIED A 18 1Y Duncan’s multiple range test (DMRT) N3zAUANMAONUTDEAL 95

TaoTisunsudusagal spss



UNN 4

a d
HWNANIINAAIUATIVIITY

a v d 4 Jd
4.1 HaveITHALaz IR UEARNIZYIUNITIRNNaINaneIndszNoVIANYRIYII9EN
d = v
4.1.1 a3anszneumaniivesinigen
a o : s
Ham ATz MIlasulasvesesddszneumaniiveainiens (H) azd1Inded (B)
a 9 a 9 = = o Y v
HanvINt1IABnNNEa 105 (J) uag Y1unted nv 6 (S) Unszuiunsmlieen 4 sau
1 9 S 9 3’/ a & 1
0 : lysen, 1: 99nvee, 2 : vonthunaie, 3 : 30nu1n) Taeliv1anavua 16 ¥Ha FInun
Tdsau Tvdu vazidr liGanunanaivegeiifeding (p=0.05) veeduaaziia ua
9 ] Y
AMNFU 10 lo Tanuuana19ed 19 liued1AY (p<0.05) YT AR FIA LATIIADNUZ AU
= 1 1 =~ o o Q dal d’ Q d‘
"lnnmm;,mﬂmqammuamﬂﬂg (p=0.05) Y9I AN taziFD 1o (LAAIAINITINN 4.1)
é 4 A A J Y g’/ dy d' a 9 "9
Fe0andsznoumandl UAWANANNY NIllemntavestin szezna lumsusim
] { 1 (9 1 1 4 1 a 1
sraznalumsLy MuanaenuIedwaneefseneumeluvestiunaz vila uAazsLez Y9
A 1 v & ) I R A 1 1
M3wenNLANA NN Gelumsundn nesenilunszuumsnilansinlsuilymaamalnrnms
< A 1 .
LAZAMNINYDUNAAT 1 IFNUNINUY (Tsukahara, 2004; Komatsuzaki et al., 2007 ; Moongngarm
118gSactung, 2010; Shoichi, 2004) 1H19991NNTTUIUMTIBNTIBNTZAU I INANIAeunilag
= = <] 9 \ s a ¥ Y o
n19Fnadinielmuaad1y (Veluppillali et al., 2009) tAaa1niirldnszdunisiiaiuves
[ v
hydrolytic enzyme M 1¥iAan1sdeeaars lviunaz 11sauiusnasuiinnim1ldds
Y = 5, 2 L ' o 2 o) i o
Tusiv wag TdsAumnuaniy luasenuranisnaassves1uddel orndumsy ludunou
v & 1A A A =2 0.9 ~ A
mssend v hilimsmuauszeznalumsseniitisaned i ldkamsneaos ianuanandou
1 d' A Y 49! = Yy A
1182 Ohtsubo HAAME (2005) WLINNONNTE oL IUNTIon I Iuvuinaly Usuaves
a a A 9 1 =\ ~ = Aan =
nsaoil luyiadu q a1 Taenunlsuavesezariiv Inlsdu danau arsmun laduuas
1 Y ] ] Y 1 '
loTa@r@u Mugevmieszoznaniuunau Tuvaz Nngauuauaznsauoamnanandiag
A A 49! v W 4 1 = 1 o 1
WDIZYZIAUNNNINYY (Watanabe et al., 2004) IUKY (2538) Tananaaludiuvealviun
9 1 1 @ g}./ 1 4 . v @
luddiumsdesaars lvsiuiuszgnaes Tasou lal lanla (lipase) lansa lvsiuuag
=S Aa (A o A 1 [ é} o a 9
ndyeseaniUsuinveslviuiuanaranuiunusiavestionazszeznarluniseen
1 d‘ 2 d‘ d‘ v . .
grumsasundasdsuanselee191esu191n a1V 4 polysaccharide 1182 mucilage
a o %’ AR 9 a ] d o Y A A
MaMsveeaa91n luanavenindud 11 uazinamsgesveseu lmivilvinamsnlasunilag
) 4 ' a J [ 4 J 1 2
Psunaubele Taagalamazstiavestnianumnalnuiiodnnesnilseneuvestnuaazyia
~ ' v o Y A = ' o & g o '
szazna lumsseniuanarenusi liige lolin1uana19nt UonINHANUTUHEINITUY

= o w Y Y S ' I A Y a dy = dy
f.uﬂammﬂqﬂumiﬂizﬁgu“lmau"l«mwmgma“luma@ LW@iﬁLﬂﬂﬂTﬁ\?@ﬂﬂJu AUV UUDI
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Y 1 = 1 @ A Yy a4 d FY = 3 = 122K o Yy A dy
"’U']'J!WIagsﬁuﬂilﬂ'J’UJ!WIﬂ@’]ﬂﬂulu@ﬁﬁ]’]ﬂmW?ﬂLﬂll11'3’315]11ﬂ1§Lﬂﬂﬂulﬂﬂfﬂﬂﬂ'lﬁlﬁslﬂflﬂﬂ'ﬂﬂcﬁu
~ " A = ) o Y o A
NUANA NN U Llagmf]!f]fﬁﬂﬂl‘ﬂ fJ‘]J‘]_EMTﬂ!ﬁTﬁ@’]WWﬁ"U@QEU']'J?n\?\iﬂﬂﬂ‘llsll'nﬂﬁa\‘]\iﬂﬂ (UAANRENTNN 4.1)
T A ~ 9 o o 9 v 9 9 A A E
W‘U'J’]‘]Jﬁlﬂﬂ! Iﬂiﬂu 191 llsllﬁJULlagﬂ'ﬁIUllalﬂﬁﬂclusUTJ?J']\Ni’]ﬂﬂﬁJ“U’l'Jﬂﬁ@\N@ﬂiJﬂ“WiJQﬁ‘Uﬂ
: A X 2 1 < 1% Ao o { 1
é]?\iﬂ’]ﬁlwusllusllf’]\iﬂﬁﬂ?mﬁWﬁ@’]ﬁTﬁ@’N g ﬂﬁﬂﬂﬂé]@\‘]ﬂUQWH'Jﬂﬂﬂﬁw 9 ﬂﬂﬂﬁiTﬂQTUQT

' A 1 [ <3
ﬂTiQﬂﬂ%')ﬂ!WﬁJﬂmﬂ’]‘ﬂ’NIﬂ%u1ﬂ151ﬁﬂﬂlﬂaﬂ%}13 (Jung et al., 2005; Ohtsubo et al., 2005;

Ling-Long ., 2005; Moongngarm b21¢ Saetung, 2010)

~ 7 ~ )
A1319N 4.1 ﬂiﬂﬂigﬂflﬂ‘ﬂNLﬂWU@Q“UTJ\mﬂ

Sample Mc (%) Protein (%) Ash (%) Crude Fiber (%) Lipid (%)
JHO 12.56" + 0.20 3.00"+£0.10 1.26"+0.06 0.57°+£0.18 8.58"+0.60
JH1 10.06°+0.10  3.01°+0.00 1.32°+£0.03 0.71°+0.09 8.53"+0.10
JH2 10.61°+0.20 2.99° +0.00 1.44" £ 0.04 0.96" +0.04 7.69" +1.20
JH3 10.72°+ 030 3.02" £0.00 1.45"+0.05 1.29° £ 0.06 6.54"+0.30

sig p<0.05 p>0.05 p20.05 p<0.05 p>0.05
JBO 12.03°+0.20  3.01°+£0.10 1.22° £0.04 1.65" £ 0.17 7.56" +0.30
JBI 10.78°+0.10  2.96"+0.01 1.24°+0.03 1.64" +£0.17 7.81°+0.20
B2 10.35°+0.10  3.00° + 0.00 1.32°+0.05 1.03°£0.17 = 9.32"+0.40
JB3 10.81"+0.40  3.01°+0.10 136"+ 0.04 1.01°£0.18 8.27°+0.20
sig p<0.05 p=0.05 p=0.05 p<0.05 p>0.05
SHO 13.51°40.70  2.90°+0.00 1.29°+0.03 2.06" + 0.26 8.23"+0.50
SHI 10.56" £ 0.60  2.94°+0.00 1.26"£0.01 1.76" + 0.09 8.08" +0.00
SH2 10.24°+0.20  3.02"£0.00 1.23°£0.00 1.31"+0.01 8.66" + 0.60
SH3 13.12° £ 0.20 2.94"+0.10 1.20°£0.02 1.26"+£0.19 8.89" £ 0.50
sig p<0.05 p<0.05 p=0.05 p=0.05 p=0.05
SBO 13.70" + 0.20 3.06" +£0.00 1.31°+0.01 1.70° £ 0.13 8.03"+0.71
SBI 10.27°+0.20 3.08°+0.10 1.32°+£0.02 1.38°+0.05 9.05'+0.38
SB2 10.46°+0.30  3.08"+0.00 1.26" +0.02 1.33°£0.09 9.77" +0.20
SB3 12.12°°£0.10  3.10° £ 0.00 1.25°+0.02 1.49° £0.01 8.62"+0.58
sig p<0.05 p>0.05 p>0.05 p<0.05 p>0.05

vinome - daydnual Jiaz S nued Aiugaenuza 105 wazdmilon nue; dyanual Huag B viineda

D) D) v
V1IFNLLALUTINAD

o 04 =2 9 A

v P o o
- dany 0, 1, 2 Uag 3 HUYI "UTJ‘VIVIJJllﬂ\?E]ﬂ 10Ny 19NUIUNAN LAZIDNNIN MNEIAY

€

= ' A Ado oo 1 @ v A [ 1A 1 @ 1A
- a,b,c,... U0 ANNAINNAIONBIANNU I UADA AL INULEAINNANULANA NN U1

o o

pd A NNEDA (p<0.05) wag lilinnuuanaedsiiied Ay (p=0.05)
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4.1.2 f33a4mMu1 (GABA)
a 4 A a Y Y 9y
nansuasizrmslasuuilasvesdsuianiuivesinindessenuaz 11819900
AEUMITLY MTUNTINTNIIEA1AY WUUT UMV IVDIT1198TANUUANAIDE1
TipdAymeana (p<0.05) Fa1IANNAg1990N (JH) 04521 2.77 - 6.28 Anan5uAe 100 N5Y
F1AeNUZANaDgEN (JB) 04521119 0.68 - 20.28 aaniuae 100 N3y 11mile1a193en (SH)
9431 2.48 - 5.50 aanFuAD 100 NFu uazd1uniioIndosson (SB) 0gIznI1
0.68 - 20.28 AadAn5uAD 100 NFH 1 ANTIe181990NBYIZNI9 0,96 - 25.83 HaGnTuAD 100 N5
(uARIAIn1s 19N 4.2) USnamuilinnuuanannu iesdienszuiumsnas aouilgn
d' 1 (% 1 ' 9 1 1 H
AN Lazan1IZYIM Ly taguNtnawraasds manuAnyludn (5uy, 2552) uag
- A 2 A = 4 2 .
HUS MU LAY e s T ez TUMSUBNLUY 1HB9INMTNNUUVOINIU (Saikura et al.,
) .
1994; Varanyanond et al., 2005; Komatsuzaki et al., 2007; Chung et al., 2009) Funaiieaninly
1 g o a ] ]
sEnanIzuIUmseen ulgian g gnnszquliihnuiaiamsdesaaioais luanalng
< 1 I 4 A I A
TitinnaTuanaanas TaeldsAuzgnaesametunilIng uaznsaezii Tu muniunsaeziTu
o R A (A A £l Y| WAy 9 3 .
ardan s Ao v 1eon Tagn15us1i1 (Komatsuzaki et al., 2005)

mls) K

[ ] ] Y
waziieriyszeznamMsus Irinuausi i muSalSunaniininniy (Komatsuzaki et al., 2007)

o

= £ J 1 2 A 1A 2 1 =Y A A
Tﬂaﬂsmmmmmﬂwnwu‘ﬁmq q HaSNIINULIATNUTNUIUYU NUNMUINGIAINYT U8

Q

A X ) o < 144 13
LWﬁJgﬁLl LmL‘wu111ammaﬁﬁaamwammmmmimmawﬁ'n (Varanyanond et al., 2005)

M5199 4.2 1531910111 (GABA)

Sample GABA (mg/100g)
JHO 2.77°£1.26
JHI1 4.60°+0.21
JH2 6.18" £0.70
JH3 6.28" £ 0.76
sig p<0.05
JBO 0.68° + 6.08
JBI 4.67°+3.78
JB2 19.19° £ 4.61
JB3 20.28" +5.24

sig p<0.05
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5191 4.2 Ysuunin (GABA) (G]I@)

Sample GABA (mg/100g)
SHO 2.48'£0.93
SH1 5.50" + 0.81
SH2 3.41°£0.39
SH3 4.97°+0.51

sig p<0.05
SBO 0.96° + 8.23
SBI 8.24" +4.02
SB2 25.83" + 6.13
SB3 25.80" + 6.11
sig p<0.05

o W

o o d a o v o
HUHE - AYanyl JLUag S Wlﬂﬂﬁﬂ ﬂ?IITJWL!ﬁﬂE]ﬂiJzﬁ 105 uazaﬁ'nmﬁm NV6; dyanal Hiae B Wiﬂﬂa\i

P P v
V1IFNLASUIINAD

o 2 =2 9y A

- daydnual 0, 1, 2 ey 3 wanods 112l 1aeen sentles senthunans uazsenunn aud1AY

€

=2 ' A Ad o o 1 v v A (2 1A 1 @ [
- ab,c,... U180 ANNAeRNAI0NBIA1NU TR NUIAGINULEAINNANUIANA NN UDE1N

€

9. v

sdAyNNEDA (p<0.05) waz lilanuuanaeddived Ay (p=0.05)

4.1.3 YSanamaiuil 1
a d A = a a A 9 Y 9 A

namsans1zvmsasuutasveslsuadaiud 1 o9 1Inaewazi1Ig NN
MILS MILNIINaN1zA1n Y wudSunadaiul 1 Tanuuanaigedieivedinn
(p<0.05) HI919A0NUATNIBN (JH) 8¢5 1319 0.32 - 0.39 Tadn5uae 100 niu 41aen
YzANApI90N (JB) 034119 0.44 - 0.51Fadn5uA0 100 5N G1tiTien819900 (SH)
Y3319 0.35 - 0.39 Haansuae 100 N5u aza1MileINaodsen (SB) 0321319 0.38 - 0.50
Haansuao 100 NS (MAAIRIATT19N 4.3) FaFaveiaiull 1 anadiiaszeziial

v Y 1
Tumsurtiuuniuge liaeandeaiUUITeUe Watchararparpaiboon LaZAME, 2010
1 v Y
7183189114731 MIAVVUVRINTUD 1 1HAINTEHINNNTIBANANTLUIUATOONTHIATY
[ a [ 4

Hwawmaaﬂmiugﬂ ATP UagINANITAUATIECU AT pyrimidine 4AS thaizole LAY

o & ¢ v &
mmmmﬁgﬂmu%n thiamine phosphate synthetase #8191 u thiamine phosphate [L1ig
a aan a 1 I % I v a a
malfnsermsiaunygnoda 181l thiamine pyrophosphate Fuiluoyiusvosiaiiiuiil

a a a = = A 49[ 1 dyd a a a ~ d‘

YTuadaiudl 3unuau uanmislunmsnaaosuddsunaianiul 1 anad 1HeI91n

9 ' =< o Ya a A = 1
mﬂuisﬂmaﬂumﬂaﬂ”lummzﬁummwﬂmmuu‘u 1 E;fﬂglﬁilhlﬂigﬁ’ﬂ\iﬂ‘%ﬂluﬂﬁﬁ@ﬂ

A A A dy = 1 A a a A 9 Y
NIZYSLINNNNUNUY 53 Kayahara Lagndle (2000) 51881UINTNNUDIINNULD 1 ludmnaes
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Y
=<

A I J 4 1Y o
131900 (pre-germinated brown rice) §IUU {3 mulenfFsuieunudiiaun (polished
. . ! o) Y aa a a A "y -
white rice) Lm“lum’u“nﬂa’mumnﬂamqaﬂmmuuu1 NUINNIIVIIFINNDN Iﬂﬂﬂ"li!fﬂﬁt’]ullﬂa\i
a a 1 g I a [ v <] '
maﬂlﬁmmmmummumﬂuwammwummﬁmﬁ% TIWAUFTAUNINVYDAUNAA LIAINITUY

HaZaNIITNITIDN

M35199 4.3 USuadieniud 1

Sample V.BI (mg/100g)
JHO 0.39" + 0.02
JHI 0.32°+0.02
JH2 0.39" £ 0.02
JH3 0.35" +0.02
sig p<0.05
JBO 0.50" + 0.01
JB1 0.51" + 0.01
JB2 0.45" + 0.01
JB3 0.44" +0.01
sig p<0.05
SHO 0.39" + 0.02
SHI1 0.36" + 0.00
SH2 0.35"+0.00
SH3 0.35" + 0.00
sig p<0.05
SBO 0.50" £ 0.03
SB1 0.47° £0.02
SB2 0.40° + 0.02
SB3 0.38°+0.03
sig p<0.05

v W

Wineme - dyanwel Juag S e 1iugaenugd 105 uaziamiien nue; fyanwel H uaz B v

D) D) v
V1IFNLLALUTINAD

o 04 =2 9 A

v P o o
-dany 0, 1, 2 Uag 3 HUYDN "UTJ‘VIVIJJllﬂ\?E]ﬂ 10Ny 19NUIUNAN LAZIDNNIN MNEIAY

€

= ' A Ado o ! v v A [ 1A ' [ 1A
- a,b,c,... HUEDI ANNAINNAIONBIANNU I UADA AL INULEAINNANULANA NN U1

@ @

pdRN1INEDa (p<0.05) naz hilinnuuanaedeiivedinn (p=0.05)
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WA Y a U
4.1.4 auUAMIAIUBONTIATY
a o A wa 9 a o 9 v 9
msunszrmIlasuulasaniamsaueondaTUY9IU1INADIIBNLAZ Y1819
9 ast A Y a Y ax . . .
A28 235 Ap 1) ANuamsnlumsdueyyadase A1835nMs DPPH (DPPH scavenging activity)
A Aa o da F) ad . . . . . .
2) ANUEIT IUMTIAIENESIN AI8I5N15 FRAP (ferric reducing antioxidative potential)
YDIV1INEDII0NUAZVI1IEIIOANHIUATUY MTUVVIINANITANAY WUNFUITANTAIU
pondIATY IanuuanaeeTiied 1A (p<0.05) sariuiieauzan luanuuana 199819l
@ o W é Y a Y a o
HYTIAY (p=0.05) FIV1IADNNLA10N (JH) Saanuansalumsaueonaaty (DPPH)
1 [ A A 4 oA [ ]
9Y3HIN 21.70 - 30.32 Pg/TE HazANNAINITA TUMITTAIBNDTIN (FRAP) 985241
11.48 - 14.78 pg/TE 4 1A0nNEaNa0wWen UB) 5mannuansalumsiuesnsiagy (DPPH)
! ' AAa J A ] [
9837MIN 2528 -27.99 Pg/TE HAANWEINTO TUMIT A 5053 N 0gI2HIN (FRAP) 7.95 - 1693 Lg/TE
vt eng1999n (SH) 15 aanueingo lmsa meendiaesi (DPPH) 8g35511119 1691 -23.09 ug/TE
Aa Jd Y ] 1 Y )=} Y
HAZAMNA N0 TUMTI AT N 8832171 (FRAP) 8.59- 10,55 Wg/TE a1 milennaodion (SB)
Psinuamannso lumsamesnsiagu (DPPH) 08321319 12.45 - 23.09 pg/TE. UagAME NS
a 4 A 1 1 [ { % =y
lums3aaamlessn (FRAP) 00524719 7.46 - 11.13 Pg/TE (HAARIn15197 4.4) B91/5010
] Y 1 ] Y
AU N5 0 TUMIAIHeRNTIATY (DPPH) NN BIzaznan Tumsseniiunnyuauiia
Y a @ 2 d’! Y 1 o = 9 [ = [ 4 A 1
MIAUODNTATUILNVIUAWITUNUFITOANADINUINTII LAZFAITAU (2552) NT1891UN
v v ) e ~ N v N K
113nd 0408z 1IN0 U AF UM 0NN ANITANITA Lo NFIAF NV UAINILIZDAINIINE
nagndetiontlsuiannuansalumsdueonFiady (DPPH) ¥10N31917819981
[ ) £ a @
TagmM3fANEIYed Ohtsubo et. al. (2005) WU ATZUIUMIIBARNAIN I NTA MBI FIATUVD S
9 v a z%’ A A é‘ a = A &~ va g
119N A0ANAIFIVY 1HRININMTANIRYD TN wazarsiuedndalaniiailu

I UDNFIATUF AT



d' A Y a %
AN 4.4 TUUANTITATUDONHLIAT U

Sample DPPH (Ug/TE) FRAP (Ug/TE)
JHO 21.70°+£0.01 11.48"+ 0.02
JHI 25.70" +0.09 14.78" + 0.00
JTH2 28.45'+0.14 13.89°+0..4
JH3 30.32" +0.03 12.19" +0.10
sig p=0.05 p=0.05
B0 25.28°+0.00 15.90° = 0.01
JBI 27.99" £ 0.00 16.93" + 0.00
JB2 21.88°+ 0.00 9.97° £ 0.00
B3 18.64" £ 0.00 7.95%+0.03
sig p<0.05 p<0.05
SHO 16.91°+0.00 8.59" +0.00
SH1 21.71" £ 0.19 10.55" +0.00
SH2 12.45° + 0.00 6.85" + 0.00
SH3 23.09" £ 0.06 9.85" + 0.00
sig p<0.05 p<0.05
SBO 23.93" +0.00 11.13" + 0.00
SB1 18.65" + 0.00 9.95°+0.36
SB2 17.21° £ 0.00 8.36" £0.00
SB3 15.28"+ 0.00 7.46° + 0.00
sig p=0.05 p<0.05

v W

WINome - Fyanuei J uag S vaned iugaenuga 105 uazthamile nue: dadnual H uaz B vineis

) ) P
VNIFNLLASVIINABD

@ t4

=2 Y Ay Y 9 o w
-agjanyal 0, 1,2 14ag 3 ©U18D3 "UTJ‘ﬂhlllllﬂ\iE]ﬂ JONUDY Q@ﬂ’ﬂTLlﬂaN LAZIDNNIN ANy

€

= ' A Ado o ' v v A [ 1A ' @ 1A
- ab,c,... U0 ANNAINNAIONBIANNU IUADANIAGINULAAINNANUUANA NN U1

@

pdRNINEDa (p<0.05) naz hiliAnuuanaediaiiied Aty (p=0.05)
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v A v o U a Y
4.2 MIna@enYINMHTUMIHAAAU1I90eN
17814 (H) 1829130804 (B) MaA91091IA0ANEE 105 (J) A 91018 NV 6 (S) )
AszUIuMIIlieen 4 szan (0: lusen, 1:9eniise, 2 : sonhuna1s, 3 : wnun) Taglidn
g’/ a Aa o dy Y A 9 A A A o a
nanua 16 ¥ia lun133981d0an151a00917 4 ¥HaNHIUNTZUIUNT BB 11 MAn
D) D) + v & 29 o A A A |a A
g1li19enuazailinenussynssiles Anuwnamnluaaen as gnsualilsau wels
Tafu Feniiud 1 05mnamn S naanueinsalumsdesndimesi (DPPH) LazA a0
a 4 oA y 1 a % 1Y a
Tums3admessn (FRAP) ATiSuagauesdinuaazaiia Fewavosmsnamonin1aani 4 wiia

v 9
NUAUAINIETAFUINTFI AL

4.2.1 msdaensiafl 1 ndnmeiuiinaenuzaaiseen
T1nenNzasasenuIn UH3) N1l3uautelefesas 1.29 U51an111 6.28 me/100g

PSunaanvannsalumsduesndiadu (DPPH) 30.32 pg/TE

v A a d' v v JdY a vy
4.2.2 msAa@enyiail 2 MndIMeNHETINeNNZENGBIS0N
T1nenuzandeentios UB1) NifSuandeledesay 1.64 301iuill 0.51 mg/100g
a % S a 4
Psunaanuansalumsdiuesndiady (DPPH) 27.99 ug/TE tazanuaunsalumssad

oA
o530 (FRAP) 16.93 ug/TE

v A a d' Y v dY =
4.2.3 m3naaensHaN 3 1NYINBWUFVHHEIFIII0D
9 = Y = A a o 1 [
avitenessentios (SH1) U51nanun 5.05 dadniuae 100 n5u Usinannuamnse
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(B1) uazgilinnaenuzassaenuin (JH3)

Condition Viscosity (rpm)
Soup JBI 1:8 3,621.17 + 76.93"
Soup JB1 1:10 3,048.37 +95.25°
Soup JB1 1: 12 2,288.00 + 30.56'
Soup JH3 1: 8 5,742.43 + 72.53"
Soup JH3 1: 10 5,092.33 £130.51"
Soup JH31: 12 4,532.00 + 75.05°
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Tusznaehagld119en (Ebuchi 11az Oyewole, 2008 1Az Daomukda ttazAME, 2011)
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ﬂ"li"l\?"?l 4.7 wa"u@wumtaza@1‘i1mumm%’nmmmﬁﬁﬂamﬂﬂizﬂaumﬂmﬁmm

9 a 9 Y Y a
c]gﬂeunmaﬂammﬂuaﬂ (JB1) uazq;ﬂmnﬂaﬂmamwaﬂmﬂ (JH3)

Condition Mc (%) Protein (%) Ash (%) Crude Fiber (%) Lipid (%)
SoupJBI1:8 90.01+ 039" 225 +0.13"  0.11 £0.02° 126+ 020"  0.16 +0.10°
SoupJBI1:10  92.55+0.03° 222 £0.08°  0.09 £0.02°  1.09+£0.09°  0.05 +0.00°
SoupJB11:12  94.15+0.06"  2.19 £0.08"  0.05 +0.02”  1.08+0.09°  0.00 +0.00°
SoupJH31:8 92.89+0.14° 228 £0.13°  0.09 £0.01°  133£029"  0.48+0.08
SoupJH31:10 92.82+0.14" 227 +0.13"  0.07 £0.01° 1.24+0.10°  0.14+0.16"
SoupJH31:12  94.61 £0.27° 222 £0.08°  0.06 £0.02° 123+£021°  0.20+0.10°
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pazalinaaenuzdstssenuin JH3) ussynseileq

Condition i a* b*
SoupJB11:8 41.80+0.17° “1.26 £0.29™ 5.67+0.06"
Soup JB1 1:10 38.70 £ 0.17" -1.77 £ 0.06° 5.06 +0.06"
Soup JB1 1: 12 37.47 £ 0.32° -1.67+0.76" 5.00+0.40"
Soup JH3 1 : 8 37.20 +0.34° -1.30+0.17" 6.71 £0.87"
Soup JH3 1 : 10 35.67 +0.23" -1.00 = 0.26" 4.94+0.55"
SoupJH3 1: 12 34.10+0.26" -0.80 £ 0.26° 473+0.55"
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(B1) uazapldaenuzagnaseonuin JH3) ussyniziles

Condition Viscosity (rpm)
Soup JBI 1:8 3,835.66 + 168.86°
Soup JB1 1:10 3,479.00 + 52.05°
Soup JB11: 12 2,943.33 + 45.83"
Soup JH3 1:8 5,972.38 +28.36"
Soup JH3 1 : 10 5,372.38 + 18.02"
Soup JH3 1:12 4,841.50 + 54.93°
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gliuzandowenios (IB1) uazailinaenuzdsnsseniin JH3) vssynsziles

Condition Mec (%) Protein (%) Ash (%) Crude Fiber (%) Lipid (%)
SoupJBI1:8 ~ 89.67+027° 2224007 = 012+0.01°  1.33+0.06 ns
SoupJBL1:10 90.82+0.42°  221+0.15"  0.13+003"  1.02£0.02° ns
SoupJBI11:12  9220+022"  220+0.08°  0.11+0.02° 1.14 +0.03° ns

d

Soup JH31:8 88.63+£0.22°  231+0.08°  0.14+001°  136+023" 021 +0.09

b C

SoupJH31:10  90.73+£028°  2.30+£0.09°  0.13%0.03°  1.12+0.02" ns

SoupJH31:12 ~ 91.98+0.37°  2.17+0.08"  0.10£0.02°  1.05+0.05 ns
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