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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 84, 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 g4 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 ml "' min”
in Hom Nin. Moreover, the rate constant values dropped progressively in Hom Mali Dang (k =0.0044
mg mi'min"), KKU-GL-BL 05-003 (k =0.0041 mg ml'min") and KKU-GL-BL 06-043 (k =0.0032
mg ml '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 84 Tespectively 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 84, respectively after soaking at 28°C for 120 minutes, and there were

0.03, 0.31, 12.14 and 4.70 mg/100 84 Tespectively after soaking at 95°C for 120 minutes. It was clear that the
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highest retention of anthocyanins content of KKU-GL-BL 06-043 soaked for 120 minutes at 28°C and 95°C was
revealed 61.34 and 12.14 mg/100 g, 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 g4, 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 8q» /.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  FESpECctively.



a a da U a ) d
a1mmnuwuﬁuuaumummuwmmazﬂmimiﬂ



) a
naAnssuszma

9y
a Yo o 9

4
Ineriwudativiiduiegaanlu1dded diaihdesvensiuveunseau weas.otsen o1ueignd
01T a3 Sofingandazna i i muas IS uusimeisnns AABAIUATIINIUUA 9
Inoriinufadud nszmsamwunﬂmmmwumﬁwauyim HATVBNTIVYOUNILAUAMINGE
= 1 { = ﬂl a o.l 1
madvwmalulade ey MdsendUszamivuazeusudsmeuseninmsing
4 vy '
VONTIVVOLNITAB IALATUITANA BUUUI 591 35y Sion13nd wet.as. Fesm! feaned i
Y dy a a 4 & {I a a 4
nenideduuz lumsudlvinninug sumadlunssunislumsaeuineniing
a = a0 o C4 A A a awv
voveunumnIyunalulademis Nsrwmivayuglnsal inesde uazaniuiilunisise
veveunaninInnmaasiazdmihinaimin anuemde lusmisudiuedd
veveuRmUMINgIGBvRUUAUN ML UMgANYUN1S 3T MaRuganyuta 1Y Uiz
(3 [ < { ] [ a @ ' 4
swlszune 2553 wazgududanssumaTuladndmsifuifies : mizsnusamaminedevenury 1%
y 9
myaduayunsItensel
qaheveveunszam da w13 uazian dmiuanudn amerleld f1dsle 'uauqmmauq
#9 o3 q ynau w’lwmmuumu '114ﬂme‘hummmwwmaaﬁ"wﬂuammmaaﬂm

Wilaas1 $ugyRadl



REILY

unAngen lny
UNAAGDNYIBING Y
fign
Ananssulszner
MIVYAI1IN
GAESTLTRRNY
uni 1 unih
I vwazanudiny
[ I'4 a o
2. Jegiszaanmsive
3. YBUIUAVBINITIY
S ' @
4. Uszlominanez 1dsu
UNN 2 3TUNITUUAZIUIToNNE V0
yaA g
L. AN35e39
2. anwdialuinearuunuun e lsamea
3. A luifeanuuen s laeiiu
4. ByyaddsTUATMITAIUERNTIATU
NN 3 DA IUMIINY
1. Jaq gunssluazensiadl
=~ Y [ 9 T A
2. MIATENA0E199 17 el
3. 3 EMIRiuMIIve

4. m3dnseideya

U4 WamsIteuazensiowa
= 4 9 g v 1o o
1L wamsAnwigummidesauveandadn lidad
= a ' = by
2. Wamsfny wavesgurgiluazszezIawenslasulasS i
unin o lsmealudnlidad
3. wansfinywavesgumgiuazsyeznmdemsiasuulasSun

=

wou s lwetiuluwaadnlidad

21
24
30

32
35
36
39
39

40
50

59



a31iey (Av)

= v Yy & a 5
4. WansfinyNavessyezm lums Idaawdeuigamai o5 o
' @ a a o < "o
ABIZAUMITALATAINTTUMIA BB TIATUVB UL AT il Tad
i s agUwamsisouazdeinueuns
= 4 9 3 9 "o
L. msAnwInunwdesauveanand i lidad
= a ' = a
2. MIANEIWAveIRUnUuazsTeznavemslasuudaslSuna
unuilelsauealudhn luided
3. nsfinyavesgamgiiuagszozinmaentsauulasSing
a < "o
wouls lysriulumdadaided
4. msfimywavesszoznalunis anudoudniigangd os o
ApszAUMIgnuasianssunsdueendindureunindn lidad
5. Yewrueuuz
1ONI81984
MANUIN

a

MARUIN A ITMs AT IHRuauTAN I MuaziaTve s lidad

MARUIN ¥ WONSATIZH Yoy aN1aada

a9 a

Usziadiveu

63

69

70

70

71

72
73

80
98
121



A3 1

a
AN 2

A1519% 3

M13199 4
15199 5
A1519% 6
~
A15197 7
M137197 8
~
A1519N 9

13199 10

M15199 11
M13199 12
-
A1519% 13
13199 14

A15199 15
A

A15199 16

M15199 17

M15199 18

M1319% 19

M15199 20

M15199 21

MUY

ANYULANUUANAINTZHIN indica, japonica AT javanica subspecies

d 1 1 °
pafszneudeg Augudmiesmelutiindes $1ms $1dn
$rozidva uazAnnz Tudaufisulsznmld 100 ndw

J S : v 9 a @ Y Y 9 a
esfilszneumuniisevimiindafu 100 nsu veadhatuy ramennyd
9y =) 9 ) °
MNunteINuazIn mileam

' < o @ 1
wihadadnduunlasldsandmnnumyaiunig

< o
VIRveuNaAT IS IUAMIAINET
msifSeuisuvauaggUssvesdnms 3 endsamelne sand wafiju
v

msmmJﬁzm‘ﬂﬁ’J'nmmJ?mmuaﬁTamLasﬂmﬁnymmﬁaﬁ’uﬁmm%’nqﬂ
AUAIM N InBUINITVR IV I BN AAg
dulszneuguamemiIsvesiumileam

a Y a a a Y o o
suna sty LmumTa"lsmuammm1uua°1uma"lwe1wuqmnq

Ysuawnminlelsymeasiningaudg

Usunaueuls lyendiunindagavaeg
wivveundadndssnnmansasdasznieanuendeniunii
e gl esiauazitin 100 Wi veawiad hivad 4 AU
AT L* a* b* uay h” vesdlidad 4 meviug uazdrniug nu 6 uns
waduthaes |

msifasuntasnmiaveniudlanndiat 4 MU
nuaudamuniivesd ludad 4 aewug

Usuamnnnle lsaueamas (me/100 g,) Anseqlumdadnludng

4 moiug niwindumsusiigumgiuaziinidiee
sasmanlfouuasSinaunnnTe sy mea (mg ml'min") ¥99912 l1itnA
4 g c‘ﬁwhumm‘ﬁq"qmwgﬁss, 75, 85 10T 95 *F UM 30-120 U
AmdsauAeiuiiug wie £, (ki mol") vesdnliidad 4 meviug
ﬁﬁwumm‘ﬁ‘lu‘ﬁaaqmwgﬁ 65-95 °a U 30-120 U
USinouenTsla1iiu (mg/100 g,,) Ainseglumdadnlidnd 4 meviug

nasInduMsLNgumginagiiaifigg

23
27
40
41
42

44

46

51

55

58

59



M13199 22

M1319% 23

A13199 24

f15199 25

M15199 26
M15199 27

M13199 28

M13199 29
#1519% 30
f15199 31

=
M1TNN 32

f15199 33
M1319% 34
f15199 35

M13199 36

f15199 37

MUY (AD)

9 a a 9 (= 4 [ [}
sevazmisgaydoveauen s lwetiuludnlidad 4 mwiug niennniiu
MILFNUNYULAZIIAIA1Y
Aneumatl (AH, J/g) gungiisualaouiilas (onset, T,) QUMONVDINS
waeunasgeqa  (peak, T) unzquingiqame (end, T) voedn lidnd
o Ay 1 v Y
4 WUt Nl wuns Idanudeu
FounzszAUMIYN (% gelatinization) Aueun1ail (AH, J/g) uUngiisy
wlaeunilas onset, T,) gungivesmisiavuiasgena (peak, T)uog
unQiiqavie (end, T) voadn lidad 4 moviug fgaimgd o5 o
WU 30 WA
A9NTSUMIABBNTIATU (mg trolox/100 g,) ¥8ad12 laidad 4 meriug
nliiunsIdaamdeunazins awdeufigangd o
1381 30-120 WI#
uansszdunmduduveweii loauazueil Tamadud msunsmiasg
anududuvesamsmasg i e lsuealumsazaseniuea
YsinanumnTelsmuealueneaiiel¥dediesdn o.s
N3uABIENIUBA 5 ml (V) 1Az 10 ml (V,)
a d ) 9 () 4
HamIuAs AU wvesnnunieve s lidad 4 aeiug
a 4 Y oy A o o
HaMI AR USSR weIve i liidad 4 meug

o

a L4 9 (K 4
HaM3ARHANNLY s IMveInIMIIve i i dad 4 anesiug

a a :1 @ < Y o
HON3 AT 1AL TYs et miln 100 wae veedhd lided
4 ooWug

a 4 (= Y Tty A o
HAMIAATIEHATNL S5 IMVReE L* vosd 1 lidnd 4 meug

a g = Y e A v
HAN3AATIZRANLLTUTUVRIAT a* vead lidad 4 meug

a o =Y 9 't A v
HAMIAATZHAINLYTUTIUVRMT b* veadnlidad 4 aesiug
NaMIART RIS UsIuvRImnImMilAgagA (peak viscosity)

9 to A 4

v094913 lidnd 4 aesiug

a 4 U 4 9 rtw A
HOMIANTIZHAIINLLTUTIUVRIA NI NAIN (breakdown) Vo917 T Tad

4 uWug

61

64

64

67

90
96
97

99
99
99
100

100
100
101
101

101



::1'
AT NN 38

M13199 39

=
AN 40

a
AT NN 41

=
AT NN 42

P
AT NN 43

a
AN 44

M15199 45

=
ANTNN 46

P~
AN 47

M15199 48

M15199 49

M15199 50

M13199 51

a13UYMIT9 (AD)

a ' ' A 9 . 5
Nﬁﬂ'li'JLﬂin’Tﬂ?TNLLﬂiﬂiﬂuﬂl'ﬂQﬂ']ﬂ')'lﬂJ'ﬁuﬂq@ﬂTU (final viscosity)

voad 1 lidad 4 moviug

wamﬁmswzﬁﬂamuﬂs1Jsaummﬂ'wmmummaizﬁdwmmwﬁﬂqﬂﬁ'w

nuAIRImla NS IganS o n 13 AU (Setback) Y8941 i 4 LRLIIN

Wans AR ziAIIsUsauvesgunaiisuRanumila (pasting
9 [ @
temperature) 489912 AT 4 eiug
v v
NaMI RTINS s uvesaLEY (Taevvainus) veedn
Tidad 4 meiug

T A

Hams AR RIS mvesdevazlSina TusAuvesdn 1y a s
4 towug

a 4 9 a 9 ' o
Hans AR IEHA MUY sUsmvesTesazUSunaudule vesdnludad

4 Mowug

L=

HaMI AR zANNLYsUTImve ¥esazlSua lusuve s adas
4 meiug

HaMsAAs ALY sUsTuvesdesaz Sinaud e i e d

4

4 TN

q

waﬂ153Lﬂiwﬁmmuﬂsﬂiaumm%’aﬂazﬂ?umuaﬁiamm%’n"hj%ﬂﬁ

4 meiug

a

a ' a ~ a o’: 9 "o
namsuasHaNuulsdsuvesSuailueansmuave st i sa s

J

4 oENUT

3

WNANITIAAT wﬁmmuﬂiﬂiqwumﬂ?n1tuuﬂunﬂa"lﬁmuaa‘lu%'n
hidadnda liimnisus 4 meiug
Namﬁmswﬁmmuﬂsﬂﬂumaaﬂ?mmuauTﬁ"lcvmﬁulm’fn"hiﬁﬂﬁ

4

nda T umsus 4 meiug
a ¢ a 9y a o 9
HAMI RTINS Us mvesianssumsdueendinduluiig
Tidadads ks 4 mevug
a 4 & s ' v o A @ @ A
Usnavewdsnmualiniugvesdnlidngd 4 mewuindrinmsusi

guniluazInIaIeg

i

102

102

102

103

103

103

104

104

104

105

105

105

106

106



M15199 52

P
AITNN 53

M13197 54

,='
NI NN 55

M15199 56

M13199 57

=
AT NN 58

A
AINN 59

M15199 60

M15199 61

P
AT NN 62

q'
AT NN 63

50N (AD)

Usinaununle lsameamde (mg/100 g,,) Ainseglumdadaiug
MoNNZAUAM A INHIUMSUTR QUM iazia e
UsinawnuanTe lssueninde (mg/100 g,) nasegludriugueuiia

a

nisndmMsusigungiuaznaiiag

Usinamnunle lsaueamas (mg/100 g,) finsoglumdadaiug
KKU-GL-BL 06-043 wﬁwmvhumm%ﬁqquﬁuammmaq
UsinawnunTe lsasnueainie (mg/100 £,) ﬁma;j“lumﬁm%’nﬁuﬁ
KKU-GL-BL 05-003 wﬁamnw’mmiwﬁﬁQquﬁuaznmdwq
wamﬁm5wzﬁmmuﬂiﬂsaumaaﬂ?mmunumia"licmuaaiwffnﬁuﬁ
vonuzunmasninMsusfigungd 65,75, 85 1ag 95
huszeznaun 30,45, 60, 75, 90, 105 uaZ120 Wil
wamﬁmswﬁmmm}sﬂnumaaﬂ?mmuﬂumia"lsmuaa'lu%nﬁuﬁ
‘ﬁauﬁa‘nﬁamﬂ&humswﬁﬁqmwgﬁ 65,75, 85 un 95 v 1fluszeziam
WU 30, 45, 60, 75, 90, 105 1Az 120 W1H
waﬂwﬁmswxﬁmmuﬂiﬂsammﬂ?mmuﬂumia"lsmuaaim’fnﬁuﬁj
KKU-GL-BL 06-043 nésvnrumsuafigumgi 65, 75, 85 iaz 95
uszuzianmum 30,45, 60, 75, 90, 105 U 120 117
wamﬁmiW:ﬁmmuﬂsﬂi’ammﬂ?mmuﬂumia‘lsmuaaiu%’nﬁuﬁ
KKU-GL-BL 05-003 wdsnnrmnsusiigamgdl 65, 75, 85 uaz 95 o

Wluszezinnuu 30, 45, 60, 75, 90, 105 Lag 120 W7,

Usinauwenu s la011iu (mg/100 g,) Tudhivenuzduns niamnmunisuy

'
= a

NYUNHU (28+1), 65, 75, 85 LAY 95 % AT 30-120 U

] Y

UsuamenTs lawiiu (mg/100 g,) Tudraveniiandsnndmnsus

D.

a

NQUNQL (28+1), 65, 75, 85 Uag 95 ¥ waguIu 30-120 w1
Usinaweulslw611iu (mg/100 g,) Tudha KKU-GL-BL 06-043 n&a91n
ATUNSUSTIQEIMYT (28+1), 65, 75, 85 LA 95 “ LAZUTU 30-120 UT

Usinaweulslwe1iiu (mg/100 g,) i KKU-GL-BL 05-003 n&s91n

HIUMSUTNQUNQI (28+1), 65, 75, 85 LA 95 *4 AU 30-120 UIT

)
B

108

108

109

109

110

110

111

111

112

112

113

113



M15199 64

M15199 65

M15199 66

M1319% 67

M13199 68

M15199 69

M13199 70

M13199 71

M3UYN4 (AD)

HaM3 RS ERAMILLTUswve S unauen 15 lyentiy (mg/100 g,) Tu
ﬂi’fnwE)mJzauﬂwﬁamﬂmumswﬁﬁQquﬁ (28+1), 65,75, 85 uaz 95 o
LAZUIY 30-120 WITA

a3 nTiaIuYssauvestSunaien 15 lseiiu (me/100 g,) 11
%wawauﬁawﬁamnmumm‘ﬁﬁqmﬁgﬁqmﬁgﬁ (28+1), 65, 75, 85 ua 95 *x
LAZUIU 30-120 W

HaMs RSz NNl YT YR sUSInamen T laeiiu (mg/100 g,,) Tu
411 KKU-GL-BL 06-043 wdsniniumisusiigangdl (28+1), 65, 75, 85

HAE 95 “9 UAZUIU 30-120 UIH

NamM3AnT ANl YsauvestSunaen Ts lseiiu (me/100 g,)
417 KKU-GL-BL 05-003 wﬁwmmumswﬁﬁqmmﬁ (28+1), 65, 75, 85

WO 95 *9 LAZUIU 30-120 UIT

NansART IRl sYsuveadesarmsqaudevesySunamen T lweniiu

a

~ o a a g9 ) a o ' 1A
(sufusunasudn) ludmeuusduas ndsndumsurfigungd
(28+1), 65, 75, 85 WD 95 " LATUIU 30-120 W19

a o 9 s a a

HaM3uATIZRA LTI e sTesazmsgadsvestSinawen T lweiiy

I [ a a 9 9 a [ ] A a a
(euivanausuaw) ludomentiandsnnimunsusiigaumgiigunad
(28+1), 65, 75, 85 Uag 95 *¥ Az WU 30-120 WA
HamsuRTEHA I sUsuvesiesazmsgadevesSua
wou 15 lwentiu (ReufuaTuausudu) s KKU-GL-BL 06-043
MAINNAUMIUTNQUNI (28+1), 65, 75, 85 1Az 95 % LAZUIY

~

30-120 ¥
wansAnTzAuIlsUsauvesdesarmsqaudevesSine
weu 15 laentiu (feufuaSuausudu) Tudn KKU-GL-BL 05-003
MAININHIUMITUFNQUNgIl (28+1), 65, 75, 85 A% 95 *a LAz

1IU 30-120 WA

Y

114

114

115

115

116

116

117

117



A1319% 72

o
ATNN 73

~
AN 74

M15199 75

A1319% 76

P
ANTNN 77

M1519% 78

M15199 79

VYA (AD)

P!

HAMIAATIEANUYsUsveeR e uNaTl (AH, I/g) voad ludad

o Ja a s ~ Y "o A o J
4 w8 WU NYUNHU 95 "o UIU 30 u'W]‘U?NﬂJT]IhJﬂJﬂﬁ 4 o WUY

]
a

Ngunil 95 "2 WIu 30 W

Y

a

o aad a‘
wamsmﬂswzwmmuﬂsﬂimmmqmwgmimﬂaﬂuuﬂm (onset, TO)

]
=1

v it 4 oo Wuf Ngaungd 95w w30 wadl

3

a o a =
Nafﬂi']LﬂﬁWZ'Hﬂ')'liJLL‘iJi‘lJi'JuﬁJﬂQQQ\!‘HQN%@QﬂTiLﬂﬁUuLLﬂﬁQQQQﬂ

a

(peak, T)) ¥03913 14T 4 a0 g Aigauvgd 95 *ar v 30 wrdt

Y

a 9/

Wams s n Il Usuvesgumgiiaaie (end, T) voadn

LY q

o

lidad 4 e Wug figangd 95 3 v 30 urd
HOMIANTIZHANNLLTUS I VeIRINTTUNS AUBBNTIATL
(mg trolox/100 g,,) vesd WL fveNLZALAY AoULTLAE AT
gaumgil 95 “ 13a1 30-120 177

HaN3 RS IERAMINLYTUs IMvesRanssumsdueendindu
(mg trolox/100 g,,) ves¥ 1M uTrewila AeuLTLAZHE WY
figeumgdl 95 & 11 30-120 17

HANS AR IERAINLLTUs Ivesianssumsaueendindu
(mg trolox/100 g,,) Y099139Uf KKU-GL-BL 06-034 fleuugiiaz
nEINKLMsUTRigamgd 95 '3 a1 30-120 W

HAN5 AT EHANNLY TS IUvRsRINTSUMIA LB NTIATY
(mg trolox/100 g,,) ¥99912%uf KKU-GL-BL 05-003 flouusuas

MAINNUMILTINYUNYT 95 *o¥ 1981 30-120 WIR

Y
H}in

118

118

118

119

119

119

120

120



-
AN 1
NN 2

NN 3

~
AN 4
~
NN 5
NN 6
NN 7
2NN 8
NN 9
NN 10
NN 11
.
AR 12
NN 13
NN 14
NN 15
2NN 16
~
WA 17

2NN 18

NN 19

NN 20

A 21

NN 22

NN 23

MIUYNMN

dnvazlSvuiisuzdsnvesdiuganiin sudn swledin
Tnssardsveaniadin

m3tavavesniadrualden e w fle avwns L fe anwen

T flo AWMU

Iassademaniveaueiilaa

Tasserdmaniiveausii lamadu

fedns it dninmsTinsizidauates Dsc

Feduns i Idnnnsiinsziarmiinvewdlidanades RVA
Tassademandveaunuanle lseuea
Insserdamanveauen s laeiiu

TassadraueuTs laoriufinulusssunaa 6 wia

Tasaa$e 4 uupvesweuTs lweniiudioeg lumsazaiwnsa
naveslnssadnveseu s lsniinudifinedueon s lseiiu
msiasuutasTnssadrevesuon s lyoiuie pH 130w
HOYRIBDNTIIUABA WA IVE DY |5 Tareiiy

gaslassardiaves DPPH Aidlueyyadase (a) woz liilueyyadase 8)
nTeULUIAA UM AUTUNTITY

amiwveunindnhidad 4 mesiug

USinedtuedniianun funssums@niesndiady wazdsum
umnnlelsauealudhidad 4 meiug
Ymameulslworiiuludnhidad 4 aeiug

ot aulSmamnuanle lsauen o/, vosthiiugnenusfuas
wﬁ'ﬁ%mmumiwﬁﬁqmwgﬁuamam’wq
dasdmfSnaununTe lssuen c/c, vesthiugneniiandenn
Fumsusfigumgluaznaimae
dasdmfSinaununTe lssuen c/c, vesdaiug KKU-GL-BL 06-043
nasniumsusfigumgiiazinaiiig
oasramTmamnuanTe lsa c/c, vosdhaiug KKU-GL-BL 05-003

MAINNAUMsIENgUMgiLazAIAINeg

11

16
17
19
20
21
24
25
26
28
29
29
31
35
43
49

49
58

53

54

54



ﬂ'l‘Wﬁ 24
.ﬂﬁ"lﬁ 25
ﬂTW“?i 26
ﬂTW‘ﬁ 27
mwﬁ 28

NN 29

A 30
NN 31
2NN 32

NN 33

MNSUYMN (A0)

NS MANUFURUTI L1319 -In kuag (1/Dx10°K veednsiaulSun
unuinlelsuea vesdiugnenus dunslugasgungd 65-9s o
nsMANUFURUTIEM I -In kuag (1/T) x 10K weesasaulSun
unuun le s ueavesdimiufneniialusisgungd 65-95 o
nsMANUTURUTTEM I -In k uaz (1/T) x 10K vessasd S
umnnlelsaueavesdiaiug KU GL BL 06-043 Tugasqungdl 65-95 oo
ASMAMWANIUTTEN D9 -In ko 1T x 10K veasasaulfung
unsanlalseueavesdaiug KKU GL BL 05-003 Tug9gungll 65-95 o
FovazvesszAumsqnuestaild 4 moiug 7 95 o u 120 wrf
AINIsuNT3ALEENFIATU (mg trolox/100 g,,) vaed12 lidnd 4 muring
ﬁ'hiw'mms'lﬁ'mm%’auuazvimmﬂﬁmm%’auﬁqmwgﬁ 95 *ay

1281 30-120 WH

nIMasgIuLed Tag

N5 IMNINIFIU gallic acid

ATIMNIATFIU Trolox

nsMuIRTgIHveIsIasg U le sy ueafiazais lueniuea

56

56

57

57

65

66

91
92
93
97





