‘:‘ ) a a £4 a U Y T A
nmﬂtmuuﬂmﬂimmunumia"lwmaa uauiﬁ"lmﬂmu uaznfanﬁumimuaanmmmummmn"lmma

, 1 -
ITHIIMIUFNQUNHNGA
a ) a  dx
NUANTT FryAal)

UNAALD

Y IR} v = s o A va A '
GU’]’JVbJ"Uﬂﬁ (GUTJf‘laEN) Mﬂﬁﬂﬂizﬂﬂﬂﬁmﬂg%n qmﬁu‘um‘ﬂuﬁﬁ@11415!,‘1/\!6?!6115111/\1&“]11! a’lillﬂj\ln’lia‘licﬁ’]

o

- a ) ) S 4 o y ) g vy
woauazasuouls lyertdu aulneus Inadnlugddnsgniuuaas daiumslnanudewneilndngnetn

u

dawanomaldounasensdidalumdadnudlunam vz Tonineg 1d5unnasdinaitioglumdadnaans
v o Ay AR Ao S A =R a ' = a

aatuluanideiisediiaglszaeiednymavesguugiivazszeznamemslasuulaclsnaunuu To'lsan

a @ a 9 a o 9 ~ T A V-4 Y ) 9
uoa uouls lyeniiu szaumsgnuazninssumsduesnsaduludnnn lided 4 aeug 1dun 91031 2 ae
WUt (vewwzauas vowia) uazdumilen 2 @1wWug (KKU-GL-BL 06-043 11ag KKU-GL-BL 05-003) Nan13
asnineHauautiadesduvesing lddadnds lurmumsus wud Srmteatidsinaunuunlelssueanas
YsinaweuTs lseniiugeninguuesinudt Taswuilunquinamilon fe 1amiloniug KKU-GL-BL 05-003 i
Usunanuinelssueagega (12.09 mg/100 g,.) uazlunguinuidiAe $1afugveniia (10.03 me/100 g,,)
YSinameuTs lyeniiugegannludimiioniug KKU-GL-BL 06-043 (273.72 mg/100 g,,) taz lunguinuiifie
F4
fugvonia (60.19 mg/100 g,,) USua Nusdniavnuagegannlu d1iugronnsauas 21.10 mg  gallic
acid/100 g,) 509891170 $129WUT  KKU-GL-BL 06-043 (11.41 mg gallic acid/100 g,) $12%u§ KKU-GL-BL 05-003
(6.82 mg gallic acid/100 g,) agd1IvoNTla (4.42 mg gallic acid/100 g,) MUSINY AININTTUNMTATUBDNTIATY
gaganyludiugnonnzanas (39.23 mg trolox/100 g,) 5098311AD 11291UF KKU-GL-BL 06-043 (15.94 mg
trolox/100 g,.) ¥129WUF KKU-GL-BL 05-003 (8.01 mg  trolox/100 g,)) tiag¥12vouila (3.89 mg  trolox/100 g,,)
o w A o 9 3 v J 1A a 1 Y v v Y 1 oy 1 [

awday Weihidne 4 meiug ushguugluaznainieg Tagldoandiuvesinaetiiseniemsuaniy
1:5 HAMIANEINU QUNQN (65, 75, 85 118z 95 %) LazIal (30, 45, 60, 75, 90, 105 taz 120 w1R) lumsugd1ai

Y
a2 @

' 2 2 a 3 9 Y o
Wa@i’]ﬂ’lﬁlWiJ611HGU@\TL]Jﬁll’]mllﬂull1Ia]‘li"]f']u@aiulna@ﬂnjuhﬁllﬂﬁﬂq 4 F1gNU

o w

pNTTedAYNINEDaA (p<0.05)

o,

QUMY 95 ° UL 30-120 UIN

Q U

=h.

1 @ { a 1 19

avasimsnlasunilasvesSunaunuunle lsasuea (o) Tuszrinamsustng
9 o 4 a U { - .- a - .-

Yo 1IN HoNTa UAIGINgA (k=0.0071 mg ml min") 709091170 HOUNLAUAY  (k=0.0044 mg ml min")

KKU-GL-BL 05-003 (k=0.0041 mg ml min ") 1182 KKU-GL-BL 06-043 (4=0.0032 mg ml 'min ) A& 18U d 1151

v
= o

J [ 1 v W 4 1 a 1 v v a § -

MNAINUNDNNUUA (E) GLW]S’NQEI!‘H{]?JT]HLW 65- 95 "% WU %wawuﬁwauuaummﬁqﬂ (E,=13.08 kimol )
~ [} < 9 ~ a o = a ~ 9 @ o a

HAENANNITMIUFNAAVIINGUNHN 95 “F UIU 120 U 1Jﬁ3Jmu,ﬂimﬂ’a‘lﬁmuaamm%wﬂumnwuwasza

1A9 voNtla 1129UF KKU-GL-BL  06-043 ttag KKU-GL-BL ~ 05-003 A8 17.81, 6.16, 19.40 1Az 12.88

mg/100 g, MUAIRU NITUFI1IN gaIrindl (28-95°%) azidal (30-120 U1i) A linaaonsanasvelsuim
Y

= v Jd 1A

a <] 1 v o w aa a a 1
nouTs lsertduluwandn ludadne 4 mewugodrealiodraynieada (p<0.05) YsuamouIs lyeniiuasedlu

E]

“Inomansuritiaga (naTulagnsemis) aszma TuTas uINedeueuLA. 120 W,



@ a

waat U euuZAIAd ieuila  KKU-GL-BL 06-043 tag KKU-GL-BL 05-003 #aarumsusinifigaunigil

QU

28 “a5 (RUUNNNOI) WU 120 U1F 1A 1.74, 3.67, 61.34 1182 19.34 mg/100 g, MUY LAZNAN1IZMIUFI1IN

a <] a a [ -2
gUHANFIgA (95 “%) U 120 Wi wandNUsuaenTs lvetiuming 0.03, 0.31, 12.14 1ag 4.70 mg/100 g,
o w VY o A (A a a A < A A
AWAAY LagWD N 1IRUE KKU-GL-BL  06-043 N/5uaueuTs lyeriuiinunae luwaauiniiga fie 61.34
mg/100 g, 1182 12.14 mg/100 g, NAN1IZMIUTNYUNYY 28 * 11az95 4 (1Y 120 UIH) TN1IZMTUFV1IN
gl 95 ° w1y 45 WA awnsam i iugveuuzauas wontla uag KKU-GL-BL 05-003 iszAumsgn
1 @ Aa a 1 3 | Y
100% tagnudiuineuuzauasgniliuaasunuunlolssueansedlumaamiiy 1041 mg100 g,
UsnameuTs lyeriuminy 0.40 mg/100 g, HagAININTIUMIATUOBNFATUMINY 1.10 mg trolox/100 g, 1417
[ 4 a =) 1 I [ -2 a a
WwugroudagniUsmuaisunuunlo lsanueanseglumaaminy 1473 mg100 g, U5 wouls laeiiv
1A 0.67 mg/100 g, LAZANINTTUNMIATUDDNFIAFUIMIIND 0.55 mg trolox/100 g,, 1oz lud1291F KKU-GL-BL
S A ll < 1 v a a A ' <
05-003 Hl5uaasunuinlo lssuoanseglumwdaniiny 14.75 mg/100 g, UsunameuTs laeiiuiasedluman

4

Y a a @ { 1 [ [ ) [ o
1N 7.56 mg/100 g, HAzNINTTUMIATUDONTHIAFUNAIEE TUMAAMIND 1.08 mg trolox/100 g, S1MFUI19UT
o Y Qa: <} k4 ] 1A o = 1A A
KKU-GL-BL06-043 ﬁﬁﬂiﬂ‘ﬂﬂ‘ﬁﬁ(ﬂ‘ﬂimﬁ@ ADINTUNITHUEN 95 ¥ UIU 60 UIN WUN NﬂﬁhWﬂ!ﬁﬁ!LﬂNﬂﬂT@hlicm
1 < 1w a a 1w 1 a
upandog lumaAINY 14.13 mg/100 g, 151101 uou 15 lye1tiuminy 16.05 mg/100 g, HazAININTIUNS

ATUPONTIATUVIINY 1.67 mg trolox/100 g,



Quantitative Changes of 7 -Oryzanol, Anthocyanins and Antioxidant Activity of Unpolished Rice during

High Temperature Soaking

Panittra Chamnarnsin

Abstract

Unpolished rice (brown rice) is a major source of bioactive compounds such as gamma-oryzanol and
anthocyanins. Thai people consume cooked rice in form of whole grains. To cook the whole grains by heating process
may influence changes of the bioactive compounds in the rice, and thus the benefit obtaining from consumption of the
cooked rice may decrease. Therefore, in this work, the aim is to study changes of gamma-oryzanol content,
anthocyanins content, degree of gelatinization and antioxidant activity of unpolished rice during high temperature
soaking. 4 varieties of rice studied were 2 non-glutinous rice varieties (Hom Mali Dang and Hom Nin) and 2 glutinous
rice varities (KKU-GL-BL 06-043 and KKU-GL-BL 05-003). Qualities of unpolished rice before high temperature
soaking showed that glutinous rice varieties had higher gamma-oryzanol and anthocyanins contents than non-glutinous
rice varieties. The highest gamma-oryzanol contents of KKU-GL-BL 05-003 and Hom Nin were 12.09 mg/100 g, and
10.03 mg/100 g, , respectively. In addition, the highest anthocyanins contents were found about 273.72 mg/100 g, in
KKU-GL-BL 06-043 as well as 60.19 mg/100 g, in Hom Nin. Total phenolic contents of Hom Mali Dang, KKU-GL-
BL 06-043, KKU-GL-BL 05-003 and Hom Nin were 21.10, 11.41, 6.82 and 4.42 mg gallic acid/100 g, respectively.
Antioxidant activities of Hom Mali Dang, KKU-GL-BL 06-043, KKU-GL-BL 05-003 and Hom Nin were 39.23,
15.94, 8.01 and 3.89 mg trolox/100 g,, respectively. 4 rice varieties were heated at 65 75 85 and 95 °C for 30-120
minutes. Ratio of rice and water used were 1:5 during high soaking temperature. The results showed that soaking
temperatures and times influenced on increase of gamma-oryzanol contents in all rice varieties (p<0.05). At 95°C for
30-120 minutes, the highest rate constant (k) of gamma-oryzanol increasing ratios was observed to be 0.0071 mg m! ' min’
"in Hom Nin. Moreover, the rate constant values dropped progressively in Hom Mali Dang (k =0.0044 mg ml_]min_l),
KKU-GL-BL 05-003 (k=0.0041 mg ml 'min") and KKU-GL-BL 06-043 (k =0.0032 mg m! min ), respectively. The
activation energy (E,) of Hom Nin was found to take the lowest value: 13.08 kJmol . Gamma-oryzanol contents of
Hom Mali Dang, Hom Nin, KKU-GL-BL 06-043 and KKU-GL-BL 05-003 were 17.81, 6.16, 19.40 and 12.88 mg/100
g,.» respectively after soaking at 95°C for 120 minutes. The results showed that decreasing anthocyanin contents of
soaked grains at any time depended on the temperature (p<0.05). Anthocyanins contents of Hom Mali Dang, Hom Nin,
KKU-GL-BL 06-043 and KKU-GL-BL 05-003 were 1.74, 3.67, 61.34 and 19.34 mg/100 g, respectively after soaking
at 28°C for 120 minutes, and there were 0.03, 0.31, 12.14 and 4.70 mg/100 g, respectively after soaking at 95°C for

120 minutes. It was clear that the highest retention of anthocyanins content of KKU-GL-BL 06-043 soaked for 120
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minutes at 28°C and 95°C was revealed 61.34 and 12.14 mg/100 g4, respectively. When gelatinization was observed to
occur, its degree was to increase with soaking time. The gelatinizations of Hom Mali Dang, Hom Nin and KKU-GL-
BL 05-003 were completed at 95°C for 45 minutes while KKU-GL-BL 06-043 variety was needed for 60 minutes. The
retentions of gamma-oryzanol, anthocyanins and antioxidant activity of cooked Hom Mali Dang were revealed 10.41
mg/100 g, , 0.40 mg/100 g, and 1.10 mg trolox/100 g, respectively. For cooked Hom Nin, the retentions of gamma-
oryzanol, anthocyanins and antioxidant activity were revealed 14.73 mg/100 g,, 0.67 mg/100 g, and 0.55 mg
trolox/100 g, respectively. For cooked KKU-GL-BL 05-003, the retentions of gamma-oryzanol, anthocyanins and
antioxidant activity were revealed 14.75 mg/100 g,, 7.56 mg/100 g, and 1.08 mg trolox/100 g,, respectively. For
cooked KKU-GL-BL 06-043, the retentions of gamma-oryzanol, anthocyanins and antioxidant activity were revealed

14.13 mg/100 g, 16.05 mg/100 g, and 1.67 mg trolox/100 g, , respectively.
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