wauaﬁmm‘iwammﬂam

1. AUMWYBITIIVIABNNZA 105 AL

Fnasiugueenuza 105 110 3 unas Ao JrIagiung veuuny uaz

=\

o Aa < Y A g A 1 A a ] v A 9
g1nasy Wudnimnuinedr luriafouliguiey 2546 taziuMITaTUdY VAN INUDI
< 1 (% 1 [ :’ Y] < 1
waav laun Anune 917 dasaIuaNueIReaNUNIEaZIITRIAA WU
@ 4 a [ [ a 4 1 o a [
Wugumaenuza 105 ndariagiuns vouunu uazdesylinundn e1uazda
1 1 9 1 1 @ ~ 9 < Y
gruanueaenNUN I liuana1aiu (p>0.05) (FMARKING 2) TaganunIauaadin
98 1u%19 1.95-1.97 Hadmas ANe1I0EYIUYIE 7.28-7.31 NadwAT HazlonI1dIUAINE
[ ] % [ < a { o
aon U luY 3.71-3.75  FINTIUANHULUVOIUAATIINOUNLA ININSIMUAAINEND
<3 |¢', 1 Aa Aa Y 1 1 |o' 1 Aa Aa
1031301917 118101 7.0 TadwastazenI1aIuANNeNenNUN N U NI 3.0 Haamns
a J 1 09’ o <3 1 1 1 %
(MTENTIMNASS, 2541) aIIHITNNAATIINNUARZUNAINANUUANANNY (p<0.05) (A
{ A ] v o a g’ @ <3 {
SNMARWINT 2) Tastnunmaenuza 105 Mnseniasinansyliiminuaalaemasun
Y] % 1 < {
AN 1.90 NTNAD 100 WAA (115197 7)
a 4 4 = 9 @ o a A
INNTNUATIZHBIAYTENOUMAANYRINIAINUFUIIAONNEE 105 NI
1 9 9 1 dy a a 1 a 491 a a
HaseAMMNINIEN laun anudutazliunweziilag wuhlsinuanudunazliunuesil
[y} 4 a [y [ =Y 4 1 ) a 1 [}
Tagludnasiuiunmaenuzd 105 Mndawdagiuns vouunu tagdnuesyliauminy
fowaz 12.65, 12.73, 12.55 uazdewsaz 22.35, 22.18, 21.87 W&y (1135190 7) TasTua
dy a a 9 1 T A ] 1 [
anuyuuazdsuaeziTaaludnasnnuaazuvaslia luana1eny (p>0.05) (1519919
A & (a & oA o a g y
HUINT 3) FelSmnannuduedluseimingaumuiuaveslsuannuyuludiveon
a ra 9 a Jd a a 1 [}
wzd Inennilszanliinudosaz 14.0 (nszns1emnaisd, 2541) vazlSuaeziiTaaeglugig
$ouay 20-25
R o & 4 a
Fadatludrusniezi Taedunas (Juiano, 1985)
a Ja a
NINAMIAATIEHNINTsUve e Tl lanenddua (lipoxygenase, LOX) T
o 4 a 1 1 % 1 [ [ a 4
dE1INUFVIIAeNNEd 105 91nuKadlgna1eny WuIdaIsInIaniagsuns

1 o a a o I a 1 o
VBULUNU LLﬁ%’E’ﬂUWLﬁ]ﬁiyﬁﬂi]ﬂ‘iill“l]H‘WW%"II?NLEJuhlclfiJUlanJﬂ@'ﬂmﬁL‘Vnﬂ‘U 49.73, 69.19 lag
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Y < o J a
ﬂ1§1\1ﬁ 7 ﬁ]mﬂ1W"UE]\?Lilﬁﬂ%’l']ﬁ'liwuﬁﬂﬂ')ﬂ@ﬂﬂgﬁ 105

Grain qualities of raw KDML 105 milled rice

Quality Source
Surin province Khonkean province Aumnadjarean province

breadth (mm) 1.96 +0.01" 1.97+0.04" 1.95+0.03"
length (mm) 7.28+0.03" 7.30+0.02" 7.31+0.05"

L/B ratio 3.72+0.03" 3.71+0.07" 3.75+0.06"
weight (g/100 kernels) 1.86 +0.02° 1.81+0.01" 1.90 +0.01°
moisture content (%) 12.65+0.29" 12.73+0.54™ 12.55+0.48"
amylose content (%) 22.35+0.61" 22.18+0.68" 21.87+0.49"

Note: Each value is the mean of triplicate + SD.
The different superscripts in the same row denote the significant differences (p<0.05)

" not significant at (p>0.05)

$ a a o 4 a 9 Y] 4
ﬂ1i1\1ﬁ 8 ﬂi]ﬂiillLla$ﬂi]ﬂi511i]'ILWWZelJ@Q!?Ju]lG]ﬁJVla‘W@ﬂ‘%%Lu’ﬁﬂl@\iﬂﬂ’)ﬁ?i‘wu‘ﬁfll1’3

AN

¥za 105 MNUKAgAA1NAY

Total LOX activity and specific LOX activity of raw KDML 105 milled rice from

different sources

Source Total LOX activity Total protein Specific LOX activity
(unit/ml) (mg/ml) (unit/mg protein)

Surin province 5072+ 11.12°" 1.0240.03 ™ 49.73 +12.13"
Khonkean province 78.18+ 18.69 1.1340.05" 69.19+13.61 "
Aumnadjarean province 69.21+9.40 ™ 1.14+0.09 " 60.71+11.17"

Note: Each value is the mean of triplicate + SD.

" not significant at (p>0.05)
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Tudasnnuraslgnaiaiudian lduanaeiu (p>0.05) (MsmanuIng 4) galaenall
a o A o W 1 1 A Y IS 9 £ & 1
nanssnveuou lmi lanendiuaazgninaegmmizdiuvesgoiumaatnyuluuvases
o A [ ] I 3 a Aaan a [ a I
nialudulududreguin Juduasasduldinalfnserwengadu ldinailuaslsznou
J .
lalasimenenlea (Suzuki er al., 1999)
a 1 [ 4 a
nnmsanytiadsszme 18 ludnamsiuganeenuzd 105 Taold lanasls
= I ) Y o A o 9 a Y
umuyﬂm’m”|axa1mLaaum"ﬁmaﬂﬂ‘lﬂmmmwwmﬂ Gas chromatography-Mass spectrometry
[ ~ 9 ~ Y o ~
(GC-MS) (AIMTNMANUINT 1) TaTasunTaunsuvosansnszme ldaaanslunimmuini 4
{ [ Y a d o [ 1 Y] v o Aa
Tagnuarsnszmeldludnnasnnimiagiuns daniaveuunuy agiiniadunaaall
o Aa o W ] ~ PR I J A
$wau 19, 18 uaz 18 wia mwdAy ansoutsasisze lannuesmilu 7 ngu Ao
s s o A Aa ~ a A Y 1 AA
leTasmivou ueanegen msueia ozlsinan nsaduean uazasiszme lAnguidl
I 4 ~ 9 o o a Jd 5’ A
lulasnuiluesidsznon (m31ei 9) Taednamsnniwiagsunsmniunil 2-ethyl-1-hexanol
§ o { A { 2 1
@aiuasi1nay grassy) (Pelayo ef al., 2003) (MWHUINN 4a, peak 6) Fa lainuludans
Y
9N 2 UKAY LATHINNIITUININAT odour threshold (T) WUAUNIAY 0.5 ppb TuaITAZ 191

J

A = ~ o o ' Y A 9 o
(Fang et al., 1999) enlsouiiouniuszauuesa T vosasIinausaludnveusgniusg
. . . Y ' ! 2 J =K o [}
California long-grain 1dun mﬂunqmmaﬂm (0.007-2 ppb) tag 2AP (0.1 ppb) mimag“lu
1 d‘ Y d‘da a 1 Q' [ (=)
nguuesEINszve Iddenlioninanenausalue1ms (Buttery er al., 1988) &9lifis1eau
NTNUAT 2-ethyl-1-hexanol Tud0619917 (Buttery et al., 1982; Jezussek et al., 2002; Maga,
v Y
1984; Mahatheeranont ef al., 2001; Widjaja et al., 1996a) a4tiumsnuasyiatimmeluinims
@ @ a 4 A o’/’ [V < = A < A (]
MNderiagsunsomtiewnnnduasuneraimanunedviomululsuiou diudis
A Y 1 Aa I J A 9 v J Aa QaJJ 1
nszmelanguindl lulasnuiluesdlsznounnuludnasiugunaenuza 105 91098 3 unas
o .Y A @ v
flo 2-acetyl-1-pyrroline (2AP) fwihiidlumslinausandnludiveunaz lunquansmsve
A [ $ | A [
1a 18un n-hexanal uag n-nonanal uiluaislinau luiialszaad (off-odor) @oa
A894AY Mahatheeranont gAML (2001) NT18NUMINUET 2AP N1Fnausaludiindes

[ 4

UEADNNZE 105 @IUEITAISUDINANNY A0 n-hexanal LAY n-nonanal FI01UNADIN

L
aaan a @ @ ' s o
Ufnse100 Tnoendatuves luiiulusgninemsnusne (Vidyasagar et al., 1991)



d‘ d‘ FY 9 [y 4 a 1 1 [
MINNN 9 mimzmﬂhlﬂ“lumnmiwummmmza 105 ﬂ1ﬂLLﬂﬁQﬂQﬂ@]Nﬂu

Volatile compounds in raw KDML 105 milled rice from different sources

a

b

Relative peak area (%)’

Compound RT RI MW  Surin province Khonkean province Aumnadjarean province
Hydrocarbons
3,4,5-trimethyl-1-hexene 8.00 970 126 ND 3.73 3.64
3-methylnonane 8.33 978 142 2.39 2.40 4.03
n-decane 9.23 1000 142 45.99 43.82 48.05
3,3-dimethyloctane 9.98 1022 142 2.18 2.48 2.56
n-undecane 12.64 1100 156 5.16 14.94 6.75
cyclopropane 14.92 1165 168 1.23 ND ND
1-dodecene 15.82 1191 168 ND 291 1.41
n-dodecane 16.09 1199 168 ND 1.15 1.28
3-tetradecene 15.87 1193 196 4.13 ND ND
S-tetradecene 16.12 1200 196 2.31 ND ND
1-tetradecene 22.41 1391 196 6.04 5.82 1.96
1-hexadecene 28.38 1592 224 2.09 2.44 1.56
1-octadecene 33.76 1792 252 1.84 1.47 1.80
Alcohols
2-hexanol 5.44 925 102 4.08 3.57 4.32
2-ethyl-1-hexanol 7.98 970 130 3.90 ND ND

Note: ‘Retention Time; *Retention Index : calculated according to the retention time of n-alkanes standard on RTX-5 column;

‘ Relative peak area (%) is calculated based on specific peak area of each volatile compound in a sample.

ND : not detected

14



M31N 9 (710)

a

b

Relative peak area (%)’

Compound RT RI MW  Surin province Khonkean province Aumnadjarean province
Aldehydes and Ketones
n-hexanal 4.10 816 100 1.81 1.80 2.33
n-nonanal 12.90 1107 142 2.91 2.95 3.73
Aromatics
toluene 3.97 806 92 1.22 1.76 1.69
xylene 6.17 925 106 1.71 1.65 1.94
Acids
1,2-benzenedicarboxylic acid 38.13 1971 278 1.18 1.93 1.82
Phenolic Compounds
2,4-bis (1,1-dimethylethyl) phenol 26.29 1519 206 ND 2.14 ND
2,6-bis (1,1-dimethylethyl)
-4-methyl-phenol 26.25 1518 220 5.95 ND 5.20
Nitrogen Compounds
2-acetyl-1-pyrroline 7.02 946 111 3.87 3.04 5.92

Note: ‘Retention Time; *Retention Index : calculated according to the retention time of n-alkanes standard on RTX-5 column;

‘ Relative peak area (%) is calculated based on specific peak area of each volatile compound in a sample.

ND : not detected

14
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MIAATIZH 13983 NNaNUDIT AT HUTI AU ANINUTagnaA1aiY 3
1 [ 4 J J 3 J a
UMAIAI8 X-Ray Diffractometer (XRD) lagvasasadondtl¥aedilosiiumainan

v A

598 (Cu-source) taziuuAMYUUDINIHNH (20) 8¢ 1UFI9 4.00-38.97° WUIT1IA139IN

9
% J

YA A o A A A 1
M4 3 uraslviiinuviay (sharp peak) 91 15.2, 17.0, 17.9 tag 22.9 20 (MWA 10) IoNITANMN
9
d-spacing WUY1IETDINN 3 unaadian d-spacing 110U 5.8, 5.2, 4.9 1Az 3.8 A T0ANADA
AUMINAAOIUDY Tturriaga HazAMy (2004) Asenuiuilddwanaiaiu 7 Wugiin d-
. [] 1 [ (Y o a o 9 = 9
spacing iuanaaiuTaginfy 5.8, 5.2, 4.9 uaz 3.8 A MyAATIEH Inseadunandunsaly
Tumsswunatanilaazyiaveslnsedine (Vandeputie er al, 2003) dnogluanbmzInsg

Y = d! ! ] [ A o
FINWANUUY A (A-type) Gmwumuclwmsluuﬂqmﬂﬁﬂm% (Zobel, 1964) LAZINNITATUIU

v Y
A A v

a =3 9 o 1 U dil d‘d d' o [ g
syramanlaelsonsiaiuserinanuniauraui 152, 17.0, 17.9 uag 22.9 20 aoWUNN4
A A A = [¢] 9 @ 4 a 1 1 [ 1
A FUNNAN 152 D39 229 20 ludnaswugueenuzannuradlgnaneiy wua
a o 4 a Y] Y] =Y o 1 o a [ [
Ysmamanvesinmsiugumaenuza 105 MNTWIAGUNS VoUW IUINS Rylla I
fuSoeay 3833,
o w d! =3 a = < o d’Q = v o 1 [
37.53 uaz 39.82 MUA1AY Fuaadalsuianan lulaamssNnanNIFIEe9a N LU
< ~ a a 1 . . A 1A a
Wusziiovvetozl TamnAuae 1easq (crystalline regions) vz lsnatay Tuanaosi lae
A 1 @ [l A = % 1 3 = .
Ao duiseaeuvanluaiuniimsiseaduuuraineg waz liuseitieon (amorphous regions)
a o

(Blanshard, 1987) Lugay tazaaie (1965 19198 Juliano, 1985) 51841UMIIATIZH InTIa519
wandle XRD luutladnidsuiaeziiTaalugrsdosas 13.7-32.8 wudsuimeziila
a

1 @ = 1 9 =
LWIﬂﬁNﬂullllllNﬁ@ﬂzﬂlmﬂiﬂﬂﬁiﬁﬂﬁﬂ

u\”‘\j
T Sunn province
5 i
E : Ehonkean province
Aunnadjamwan provice
1 1 1 1 1 1
3 2 15 15 5 &= L] 38
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a Yy = ) v @ a , Vo
M 10 30U TasIdd ANV IEIHUTYIABNNLE 105 MINUKagna Ry
X-ray diffractograms of raw KDML 105 milled rice from different sources
a < o a
Mg lassaiisananeluwdadinasiuiviiaenuya
105 Taod03an181And09 Scanning Electron Microscope (SEM) 910ATNAAUI14VD
< ] a 'o [ [ 1 1 I [
WAATEINURIIAeANZE 105 AAEIUeID 40 1M1 LAZAIAUANANGIAY 10 KV aaq
¥ 3 L < A \ LA g < AN o
THiviudIuvoilaman (endosperm) (ANA 11a) Tasauvsutowanduaaniiniaui
y & s A 7 o s 9 s ) Ao
Hudaaamssnitluesnlszneunanveoundatn Tasledlszmasosas 90 UoNINIEY
Y 4 Y o Y
szneuaeasou lTaun Tusau uagluiiy (Azhakanandam er al, 2000 819198 Zhou er al.,

< J A ' 1 @ dgl % a < 9 1 9}3 A g dy 3 =
2002) LlJﬂﬁﬁWiG]ﬂJzﬂ‘ﬂ\‘lﬁNc] NUHIUBDYNUUILNIUUDIUNAA maa%a%uwanmu@maﬂ%u

U U

[ A 9 A g 9 <3 a dgl Jd v a .
zﬂi'Nﬁl'niflﬂ!GU'lll']ENlsll'lslﬂaiﬂﬂa'l\iluaﬂﬂgﬂ\?ﬂﬁlllluallu (QRERITNG HyInNa, 2538; Juliano,

A A o w 3 ] < ¢S AN A 1 1 1
1985) taziiaNumMaIvenadi 5000 111 WUATMTINUANEUS AL ALY gﬂiN”lmm
@ Y 1 1 4 I { : o
uau%m‘%‘ENMﬂmmumﬂﬂlumummlﬁemaﬂ (ﬂ']Wﬁ 11b) Gd]ﬁﬁ@ﬂﬂgﬂ\‘]ﬂ‘ﬂﬁ']ﬂ\i"ll‘lﬂ1ﬁﬂﬂaﬂﬂ
] 4 1
Y93 Hayakawa (gt (1980) tiag Ellis aznae (1998) 5']8\‘]114'3']!11@@'%']3“D'ﬁ@ﬁ'luﬂﬁgﬂﬂll

Aa A A 2y A A A A4 ,
ﬂlaﬂﬂﬁ;ﬂiulu@iﬂaﬂ‘lﬂj YYIUIAIRNAY 3-8 uluiﬂi!i]ﬂﬁl!ﬁgﬂzﬂﬁq\‘lﬂa']ﬂl‘ﬂaﬂﬂuh]ﬁllﬂJ’Wli

3 v 3 @ a 4 1
MW 11 MNdavINUeIaaT IIEsUiu1IaenNEd 105 tiedeinioldndes SEM

=).

[

fchﬁ\‘lsllfﬂﬂ 40 L‘Vi'] (a) Llﬁ$ﬂ'ﬁ{ﬂwﬂﬁﬂﬂﬁﬁﬂlﬂﬂlﬁﬂﬁ@1§%ﬂ181ULﬁ@LN§ﬂﬁﬁ"laﬂ‘llfﬂﬂ
5000 111 (b)
Cross section of raw KDML 105 milled rice observed by SEM (x40) (a) and starch

granules within the endosperm cells (x5000) (b)



49
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[ o < ] 1 o 1 T o
@@51ﬂ15§ﬂﬁ?%@ﬁlﬂﬁﬂ1ﬂll@ﬂ@nﬂﬂu (»p>0.05) YUENITAVOATITIUNIUNAADAIDATING

A o < A 9 Y] 1 3’ dgl =1 Y Y A v A o 1<
gANIUDAUNAA  (p<0.05) Llli’)151153ﬂ‘]_li’)@i']ﬁ?uu']qxialluﬂwa(lﬂsll'nﬁﬂﬂ AIINITYANIVDIUNARN

a

v
a a 4 1

' { o @ < [ @ o a {
INUUU Iﬂﬂﬂ"l!ﬂﬁﬂ@@]ﬁ?ﬂ"ﬁﬁﬂ@’Jﬂlﬂ\i!ﬂﬁﬂ%vlf‘lﬂﬁnﬂ’ﬂ\T‘W'Jﬂﬁﬁlﬁﬂi VDULNU uasmmmﬁ]styﬁ
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D

JZAUDAT

1 3’ v 9 A @ A A 1w o A A
AIUUINDVNINTEAD 2 : 1 ummﬂmjmmﬂu 1.66, 1.59 tag 1.66 /1UAAU (113NN 10) LU
a v o v 1 v 1 g’ 1 U v dyd Y a
‘wmif,mmmauwumzmmmaaﬂgmmz5$ﬂuamwmum WU 2 ﬂﬂ%ﬂﬂﬂﬂﬁi’ﬂ!ﬂﬂﬂ’ﬂﬂ

1 o o < {
LANANVOIOATINTIAAIVDUNAA (p<0.05) (MITNMANUING 5)

[ 2 o

a 4 < g [
HANTAATITHANULTIVR AT o FURaMerdIn s i andlennuiou

q

a1 <

Y [l Y
nwuImranlgn uazszaudsananhiuananiuimaNuieuloduAaIANANNY (o

Y
S A o o Y

<0.05) Lﬁai%’izﬁuﬁmwdaul{@qefinﬁwagl,ﬁ’fhmmmmuaanwamawn’qmﬂm Tassuman
Aanuniisvesingnndariagsuns veunny uazé’m1i]Li]?tuuﬁﬁxﬁué’ﬁﬂdauﬁywia%’nm
AU2:1 ﬁmﬁ'aﬂﬁqmﬁwﬁu 53.60, 56.66 1A 54.66 T1IRL MUBIFY (15197 10) Snitude
ﬁmsmwmmﬁ’mﬁuﬁizm'mm@iqﬂgﬂuazizﬁué’mWﬁ'auﬁyw w2 SedeiiiraliiAanu
HANAYBISATIMIBAGIvEINER (p<0.05) (M3 MARLING 6) tazilafinsand Ay

<3 tﬂy v o o A o < 9 9 9 VoA YY)
LL‘UQ‘U@QLU@ﬁﬂJWﬁlla3’E)@]5']ﬂ1§ﬂﬂgl'JGUENLiJﬁﬂ"’U”l'Jf!ﬂjﬂﬂﬂ']ﬁGlG]fﬂ'ﬂiJﬁﬂu NUIMNITISAUBDAT



50

14 b4
A 1w

1 o R A Yy A 3 A d? A < tﬂy
mumqwuuWa“lmln?gﬂum@mﬁmi‘c’mmmmmamwmm 1ummz%mmmmwmma

(%

4 = d‘
UATNUA1AANI (M1519N 10)

H I a 9 :j { a o
M5197 10 AU INVBIWAATIIVIIABNUZE 105 gn Tagn1siaale lorifguugll 1007w
=
UIU 30 UIN

Grain qualities of cooked KDML 105 milled rice steamed at 100" C for 30 min

Source Water-rice  Elongation ratio = Moisture content Hardness
ratio (%) (N)
Surin province 1:1 1.26 +0.05" 52.724+0.55°  139.21+1.64°
1.5:1 1.44 +0.03" 61.27+0.48" 73.09 +2.97°
2:1 1.66 + 0.06' 6828 +0.30°  53.60+ 1.46"
Khonkean province 1:1 1.33+0.07" 52.19+1.35"  152.80+ 1.68°
15:1 1.53 +0.02° 62.77 +0.94° 77.09 +0.38°
2:1 1.59+0.01° 68.18 +1.23" 56.66 +0.50"
Aumnadjarean province 1:1 1.30+0.01° 52.74+0.44° 14937+ 187"
1.5:1 1.49 +0.01" 62.72 +0.14° 76.86 +0.27°
2:1 1.66 + 0.02° 69.57 + 0.22° 54.66+2.01"

Note: Each value is the mean of triplicate + SD.

The different superscripts in the same column denote the significant differences (p<0.05).

9
nnmMsanTElTIanuFY tazmsiana1d luduestngniiuguniaen
a J 1 o o ) Y 9 ) A Y 1 c;y T 9
¥zd 105 Mnuradlgnany mevdainmsilignlagldnnuieounszdusasidinivetn
Y 1 9
MR 1 1, 150 1 uag 2 : 1 nudseausanaivifiuanaanuiinadedsnannuasy (p

~ v o ' S 2 A Yy A (A A A 2 Aa
<0.05) Tagnszaudastadinihgauniinaliinignidimannusuiiviy Taslsuw

v
= % % 1

{ { 9 [ @ a 4 1 o a g’ 19
ﬂﬂ]'lll%‘umaﬂﬂl@\iﬂlTJQﬂﬂ'lﬂi]\‘l‘l’i')ﬂ?ﬁuﬂi VDUUNU LASDIUIITYNISAUDATITIUUINDU
1w J " v Y o w { ] 1<
MINU 2 ;1 ﬁmqqqﬂmmmaﬂaz 68.28, 68.18 LT 69.57 MU (15199 10) 8813 l5NAN
A A [ A4 1 ' v v 1 g’ ' of o Y r1a 9
LllE]‘Wi]'lim1ﬂ'ﬂil’ﬁllWu‘ﬁigﬂ’JNLLWﬁ\?ﬂQﬂuﬁgi%@‘]JEJG]?%’(’JHLH WU 2 ﬂi}%ﬂu"lwwaiw

a A a dy d'
NANNMNUANANYBIUTUIUANUTU (p>0.05) (ATHAARUINT 7)
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a 4 a a 4
wamsamiwwmimmﬂam'lumﬁ'aﬂ Differential Scanning Calorimeter (DSC)
9 v a 1 ] [ o ) Y Y Y =
"’U’fN‘U"I'JQ’ﬂWHﬁfUTJWE)ﬂ?J%ﬁ 105 mmmmﬂgﬂmmu ﬂ1811’i€1\‘1ﬂ1§ﬂ?iﬁ?gﬂiﬂﬂi“h’ﬂ?WNi’ﬂUﬂ
v W 1 31 1 (Y a o $ a
i%ﬂﬂﬂ@]ﬁTﬁ’Juqu@‘{J}"nWI"Iﬂ‘U 1:1,15:1ua8g2:1 Wil"liilﬂﬁﬂﬂWl@iIﬂJl!ﬂﬁJ ﬁ\ﬂu‘{hflﬂ‘ﬂ
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DSC thermograms of raw and cooked KDML 105 milled rice steamed at 100°C
for 30 min from Surin province (a), Khonkean province (b) and Aumnadjarean

province (c)
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Gelatinization temperature range and enthalpy of raw and cooked KDML 105 milled rice steamed at 100°C for 30 min from different sources

Source Water-rice  Gelatinization temperature (°C)  Enthalpy Enthalpy (AH)(J/g) (Melting temperature (T -T_) (°C))
ratio T, T, T, (AH)U/g) complex I' complex I
Surin province
raw rice - 63.69 69.17 74.77 10.59 2.16 (114.50-120.50) 5822.63 (144.17-160.00)
cooked rice 1:1 ND ND ND ND 3.91 (113.83-121.00) 7048.02 (148.17-170.00)
1.5:1 ND ND ND ND 1.18 (114.00-121.67) 6531.47 (152.67-178.67)
2:1 ND ND ND ND 1.96 (114.67-120.83) 6084.77 (152.83-178.50)
Khonkean province
raw rice - 62.15 69.00 78.42 12.76 1.33 (106.33-116.17) 7599.10 (149.00-180.00)
cooked rice 1:1 ND ND ND ND 1.84 (112.67-121.67) 6099.26 (152.00-179.50)
1.5:1 ND ND ND ND 1.58 (105.28-113.04) 4360.77 (156.17-170.33)
2:1 ND ND ND ND 1.58 (112.81-116.19) 6284.33 (152.17-178.00)
Aumnadjarean province
raw rice - 63.09 69.50 77.54 11.01 1.38 (107.33-117.83) 4980.02 (150.67-176.33)
cooked rice 1:1 ND ND ND ND 1.39 (113.00-121.83) 6202.05 (150.50-176.67)
1.5:1 ND ND ND ND 1.37 (113.83-120.83) 6816.30 (152.83-178.50)
2:1 ND ND ND ND 1.12 (112.17-120.67) 6817.91 (151.00-176.67)

Note: T, : onset temperature; T, : peak gelatinization temperature; T, : conclusion temperature; ND : not detected

‘Amylose-lipid complex type I; bAmylose-lipid complex type II
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X-ray diffractograms of raw and cooked KDML 105 milled rice steamed at 100°C for 30

min from Surin province (a), Khonkean province (b) and Aumnadjarean province (¢)
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Cross section of cooked KDML 105 milled rice steamed at 100" C for 30 min with

water-rice ratio 1 : 1, 1.5 : 1 and 2 : 1 observed by SEM (x40) (a),(b),(c) and starch

granules within the endosperm cells (x5000) (d),(e),(f)
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Volatile compounds in cooked KDML 105 milled rice steamed at 100°C for 30 min from different sources

Relative peak area (%)

a b

Compound RT RI MW Surin province Khonkean province Aumnadjarean province
Hydrocarbons
4-methylnonane 8.04 971 142 ND 4.56 3.71
3-methylnonane 8.33 978 142 5.95 4.03 3.67
n-decane 9.25 1001 142 20.08 27.32 20.95
3,3-dimethyloctane 10.00 1023 142 3.11 4.26 3.69
I-undecene 12.64 1100 154 4.13 ND ND
n-undecane 11.17,12.65 1057, 1100 156 ND 5.09, 6.00 4.88,7.76
n-tridecene 16.10 1199 184 1.37 1.69 1.69
3,3,6-trimethyldecane 19.61 1304 184 6.08 ND ND
2,6,7-trimethyldecane 23.61 1430 184 1.74 ND ND
1-tetradecene 23.90 1440 196 ND 2.67 1.42
I-hexadecene 28.37 1592 224 2.63 1.30 1.92
trans-2-nonadecene 34.79 1833 266 2.20 2.11 2.24
2,6,10,14-tetramethylpenta-
decane 37.95 1963 268 1.39 1.33 1.02

2,6,10,19,23-pentamethyl-
2,6,10,14,18,22-tetraco-
hexaene 55.60 3563 396 7.36 ND ND

Note: “Retention Time; ®Retention Index : calculated according to the retention time of n-alkanes standard on RTX-5 column; ° Relative peak area (%) is

calculated based on specific peak area of each volatile compound in a sample.; ND : not detected
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M519N 12 (619)

a

b

Relative peak area (%)

Compound RT RI MW Surin province Khonkean province Aumnadjarean province
Alcohols
2-butoxyethanol 5.22 902 118 4.86 ND ND
2-ethyl-1-hexanol 8.76 989 130 4.78 ND ND
1-undecanol 15.82 1191 172 1.89 2.59 2.42
1-heptadecanol 34.78 1833 256 2.18 2.79 2.64
Aldehydes and Ketones
n-hexanal 4.10 816 100 2.59 2.76 5.45
n-nonanal 12.90 1107 142 1.81 3.15 5.14
n-decenal 11.22 1058 156 2.88 ND ND
Aromatics
toluene 3.97 806 92 1.67 1.75 2.75
o-xylene 5.75 915 106 ND 4.61 4.80
Acids and Esters
hexadecanoic acid 39.17 2014 270 ND ND 0.98
1,2-benzenedicarboxylic acid bis (2-
methylpropyl) ester 53.89 3016 278 8.13 4.78 2.23

Note: ‘Retention Time; ®Retention Index : calculated according to the retention time of n-alkanes standard on RTX-5 column;

‘ Relative peak area (%) is calculated based on specific peak area of each volatile compound in a sample.

ND : not detected
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M519N 12 (619)

a

b

Relative peak area (%)

Compound RT RI MW Surin province Khonkean province Aumnadjarean province
1,2-benzenedicarboxylic acid bis (2-
methylhexyl) ester 55.60 3563 390 ND 6.17 5.30
Phenolic Compounds
phenol 6.25 927 94 3.60 2.64 4.02
3-(1,1-dimethylethyl) phenol 19.61 1304 150 ND 1.76 2.72
2,4-bis(1,1-dimethylethyl) phenol 22.44 1392 206 ND 3.45 448
2,6-bis (1,1-dimethylethyl)-4-methyl-
phenol 26.24 1518 220 5.62 ND ND
Nitrogen Compounds
2-acetyl-1-pyrroline 7.04 947 111 3.96 3.17 4.12

Note: ‘Retention Time; ®Retention Index : calculated according to the retention time of n-alkanes standard on RTX-5 column;

‘ Relative peak area (%) is calculated based on specific peak area of each volatile compound in a sample.

ND : not detected
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Source Elongation ratio Moisture content (%) Hardness (N)
Surin province 1.18+0.00° 64.47 +0.06" 75.45+0.49"
Khonkean province 1.14+0.00" 65.64 +0.46° 7528 +1.68"
Aumnadjarean province 1.17 +0.01° 63.72+0.10" 76.35+0.68"

Note: Each value is the mean of triplicate + SD.
The different superscripts in the same column denote the significant differences (p<0.05).

" not significant at (p>0.05)
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Source Total LOX activity Total protein Specific LOX activity
(unit/ml) (mg/ml) (unit/mg protein)
Surin province 6.70 +2.38" 0.38+0.01° 17.66 +1.12
Khonkean province 6.38 +4.58" 0.31+0.01" 20.38 +1.49"
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Note: Each value is the mean of triplicate + SD.
The different superscripts in the same column denote the significant differences (p<0.05).

" not significant at (p>0.05)
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Differential scanning calorimetry thermograms cooked KDML 105 milled rice
preheated at 60°C for 15 min co-ordinated with pressured at 800 MPa for 30 min from

different sources

[ Y 1 o I <} T o { a
NNy 65.04-77.170615 iag 15.96 yanensy 681\1uliﬂ@nil“W‘U'J']ﬂ'lWﬁ\i\T]uﬁﬁlGIanluﬂ'ﬁlﬂﬂ

a 7 Y A Y 9 dy Y o 9 o ) (= =
!‘i]ﬁ']@]llu‘*]f‘l]'f)\‘lslﬂ?ﬂWTL!ﬂ"IﬁGlﬁﬂ’J']iJi’ﬂul‘]J'ﬂ\iﬁuﬁ'JiJﬂ‘Uﬂ"lﬁ1%ﬂ31ﬂﬂuqqmﬂ1uﬂﬂm1ﬂlﬂﬁfJ‘]JWI‘(’Jll

@ 1 @ { a a 4 a 1 1 1 o
ﬂ‘]Jﬂ'lWﬁ\‘N'luﬁﬁlslgﬂuﬂ'li!,ﬂﬂLﬂanllu“]fGU’EN‘lsJ}TJﬂ‘]JLLﬂﬁmlﬁﬁﬁ (10.59, 12.76 1@ 11.01 @la@@ﬂﬁil)



68

a3 Y o w A = = Y 1 o ~Aq Y a a 4
ﬂﬂlﬂuiﬂﬂag 10, 15 tae 10 a1ua1al LiJE]L‘i.IiEJ‘]JW]fJ’]JﬂﬁJﬂTWﬁQﬂuﬂalG]fcluﬂ'ﬁLﬂﬂ!%aW]Ulu"]ﬂ
a 1 1 o a a
ﬂJ@QGISJITQQULL@aZLLWﬁQ uazmaﬂumeﬁumﬁffnmnﬂaﬂma105 ﬂ‘]JLLa%quﬂIﬂfJﬂﬁﬁlﬁjﬂ'ﬂﬁJ%jﬂu
dy 9 [ o 9 @ qgj U =\ [ A Y
LU@\WIuilﬂﬂﬂﬂiii%ﬂﬁiﬂﬂuﬁnﬂﬂﬂ 3 urad LLZ‘WNWﬂ"]]?N‘WENQ11!7]1%1uﬂ15ﬁﬁ®11ﬁ15‘].]53ﬂ9‘].]
Y
wageuseInesi Taauas lviiuie 2 vila (Biliaderis et al., 1986b; Biliaderis and Galloway,
1989; Biliaderis and Seneviratne, 1990; Donovan et al., 1983; Galloway et al., 1989; Kugimiya et

al., 1980) Fapaegunginazamasnulumsvasuasilsznondadoussniteszi laduaz



H 1 a J [ a a 4 a a { { a o
ms1eh 15 Fegungiuazamasaulumsinanad ludvesdnvneenuza 105 autazgnlaemsianuiewioduigungd 60 a wiu 15 i
' Y @ ! @ [ ' 1 Y
Fawfums anuauiszan 800 wnngthaaa unai 30 Wi vinuvaslgnaieiu
Gelatinization temperature range and enthalpy of raw and cooked KDML 105 milled rice preheated at 60°C for 15 min co-ordinated with

pressured at 800 MPa for 30 min from different sources

Source Gelatinization temperature (°C) Enthalpy (A Enthalpy (AH)()/ g) (Melting temperature (T -T ) (°C))

T T T, H)(J/g) complex I' complex II"

o p

Surin province

raw rice 63.69 69.17 74.77 10.59 2.16 (114.50-120.50) 5822.63 (144.17-160.00)

cooked rice 60.34 66.83 70.80 1.07 2.45 (106.17-117.83) 6838.81 (149.00-177.67)
Khonkean province

raw rice 62.15 69.00 78.42 12.76 1.33 (106.33-116.17) 7599.10 (149.00-180.00)

cooked rice 59.22 65.67 72.25 1.89 1.58 (106.67-117.67) 6962.65 (143.00-172.00)
Aumnadjarean province

raw rice 63.09 69.50 77.54 11.01 1.38 (107.33-117.83) 4980.02 (150.67-176.33)

cooked rice 60.70 67.00 71.04 1.12 1.49 (103.50-114.83) 6102.67 (142.17-169.17)

Note: T, : onset temperature; T, : peak gelatinization temperature; T, : conclusion temperature; ND : not detected
‘Amylose-lipid complex type I
bAmylose-lipid complex type II
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Cross section and starch granules of cooked KDML 105 milled rice preheated at 60°C
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for 15 min co-ordinated with pressured at 800 MPa for 30 min from Surin province,
Khonkean province and Aumnadjarean province observed by SEM (x40) (a),(b),(c)

and starch granules within the endosperm cells (x5000) (d),(e),(f)
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Volatile compounds in cooked KDML 105 milled rice preheated at 60°C for 15 min co-ordinated with pressured at 800 MPa for 30 min

fromdifferent sources

q

a

b

Relative peak area (%)

Compound RT RI MW Surin province Khonkean province Aumnadjarean province
Hydrocarbons
4-methylnonane 8.44 981 142 ND 7.98 3.03
3-methylnonane 9.33 1003 142 2.85 2.30 2.68
n-decane 9.97 1022 142 39.00 37.19 44.08
3,3-dimethyloctane 10.80 1046 142 11.00 6.55 5.24
I-undecene 13.64 1129 154 13.39 ND ND
n-undecane 11.87 1077 156 ND 10.55 16.83
n-tridecene 17.30 1235 184 0.72 1.33 0.99
3,3,6-trimethyldecane 20.12 1320 184 1.37 ND ND
1-tetradecene 23.10 1413 196 ND 5.00 1.12
1-hexadecene 29.37 1628 224 1.20 1.38 1.39
trans-2-nonadecene 34.79 1833 266 1.34 1.67 1.31
2,6,10,14-tetramethyl-
pentadecane 38.60 1990 268 1.47 2.20 1.27

Note: ‘Retention Time; *Retention Index : calculated according to the retention time of n-alkanes standard on RTX-5 column;

‘ Relative peak area (%) is calculated based on specific peak area of each volatile compound in a sample.

ND : not detected

V.
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Relative peak area (%)’

Compound RT RI MW Surin province Khonkean province Aumnadjarean province
2,6,10,19,23-pentamethyl-
2,6,10,14,18,22-tetracohexaene 54.53 3070 396 2.34 ND ND
Alcohols
2-butoxyethanol 6.22 927 118 6.52 ND ND
2-ethyl-1-hexanol 8.78 989 130 4.73 ND ND
1-undecanol 16.86 1222 172 2.60 2.12 1.14
1-heptadecanol 34.78 1833 256 1.18 0.99 0.95
Aldehydes and Ketones
n-hexanal 4.57 854 100 0.86 1.23 0.46
n-nonanal 13.79 1133 142 0.90 1.52 8.44
Aromatics
o-xylene 6.25 927 106 ND 4.20 4.27
Acids and Esters
1,2-benzenedicarboxylic acid bis (2-
methylpropyl) ester 53.89 3016 278 2.20 2.40 1.64
1,2-benzenedicarboxylic acid bis (2-
methylhexyl) ester 55.60 3563 390 ND 6.35 1.79

Note: ‘Retention Time; *Retention Index : calculated according to the retention time of n-alkanes standard on RTX-5 column;

‘ Relative peak area (%) is calculated based on specific peak area of each volatile compound in a sample.

ND : not detected
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a

b

Relative peak area (%)

Compound RT RI MW Surin province Khonkean province Aumnadjarean province

Phenolic Compounds
phenol 6.76 940 94 1.15 1.82 0.51
3-(1,1-dimethylethyl) phenol 22.61 1398 150 1.19 ND ND
2,4-bis(1,1-dimethylethyl) phenol 27.11 1548 206 ND 1.26 1.92

2,6-bis (1,1-dimethylethyl)-4-methyl-

phenol 27.04 1545 220 2.67 ND ND

Nitrogen Compounds
2-acetyl-1-pyrroline 7.74 964 111 1.32 1.96 0.94

Note: ‘Retention Time; *Retention Index : calculated according to the retention time of n-alkanes standard on RTX-5 column;

‘ Relative peak area (%) is calculated based on specific peak area of each volatile compound in a sample.

ND : not detected

9.
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Changes in grain qualities of KDML 105 milled rice during storage steamed at

100°C for 30 min

Storage condition Storage  Elongation ratio Hardness (N) Moisture
(months) content (%)
Fresh rice 0 149+ 0.01°  76.86+027  62.72+0.14°
Ambient temperature (28- 3 147+0.01"  79.01+033®  60.02+0.12°
32°C) + nylon bag 6 147+0.01°  79.44+0.38" 59.88+0.75"
9 148+0.01"  78.95+0.18"%  60.00+0.28"
12 148 +0.01°  7920+0.19®  60.04 +0.20"
Ambient temperature (28- 3 146+0.01° 7870 +0.39"%  61.00+0.58"
32°C) + nylon bag + 6 1474001 79.08+021°®  60.18+0.36"
vacuum 9 1474001  78.02+021°°  60.34+0.12"
12 148 +0.01°  78.63+027"%  60.26+0.31"
20°C + nylon bag 3 147+001"  78.42+081"%  61.59+031
6 147+0.01"  7830+035°  60.94+0.57"
9 147+0.01"  78.02+0.14°°  61.43+0.39
12 147+001" 77824029 60.54+0.09"
20°C + nylon bag + 3 146 +0.01°  7725+0.18"  61.99+0.46"
vacuum 6 146+0.01"  77.73+046"  61.34+0.38"
9 1474001  7679+1.39"  61.70+0.15"
12 1474001  7675+135"  61.31+0.18"

Note: Each value is the mean of triplicate + SD.

The different superscripts in the column denote the significant differences (p<0.05).
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Storage condition Storage  Elongation ratio Hardness (N) Moisture
(months) content (%)
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Ambient temperature (28- 3 1.17+0.01"™  7731+0.82°  63.73+0.10"
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Note: Each value is the mean of triplicate + SD.

The different superscripts in the column denote the significant differences (p<0.05).
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DSC thermograms of KDML 105 milled rice steamed at 100°C for 30 min during
storage under (a) Ambient temperature (28—32°C) + nylon bag, (b) Ambient
temperature (28—32°C) + nylon bag + vacuum, (c) 20°C + nylon bag and (d) 20°C +

nylon bag + vacuum
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DSC thermograms of KDML 105 milled rice preheated at 60°C for 15 min co-
ordinated with pressured at 800 MPa for 30 min during storage under (a) Ambient
temperature (28-320C) + nylon bag, (b) Ambient temperature (28-32°C) + nylon bag

+ vacuum, (c) 20°C + nylon bag and (d) 20°C + nylon bag + vacuum
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Gelatinization temperature range and enthalpy of KDML 105 milled rice during storage steamed at 100°C for 30 min
Storage condition Storage  Gelatinization temperature (°C)  Enthalpy Enthalpy (AH)(J/g) (Melting temperature (T -T ) (°C))
(months) T, T, T, (AH)J/g) complex I' complex 1T’
Fresh rice 0 63.09 69.50 77.54 11.01 1.38 (107.33-117.83) 4980.02 (150.67-176.33)
Ambient temperature 3 ND ND ND ND 2.17 (102.00-116.50) 7159.78 (150.33-178.67)
(28-32°C) + nylon bag 6 ND ND ND ND 2.79 (105.50-119.17) 6884.17 (148.67-179.17)
9 ND ND ND ND 1.43 (106.50-112.67) 7593.15 (134.33-168.00)
12 ND ND ND ND 5.20 (110.17-121.17) 7956.53 (140.50-174.50)
Ambient temperature 3 ND ND ND ND 2.04 (108.50-118.17) 6303.82 (144.33-180.00)
(28-32°C) + nylon bag 6 ND ND ND ND 3.03 (111.17-118.33) 7160.37 (150.33-179.17)
+ vacuum 9 ND ND ND ND 2.24 (103.67-116.33) 7794.31 (149.00-180.00)
12 ND ND ND ND 1.40 (108.00-116.50) 7140.55 (151.17-180.00)
20°C + nylon bag 3 ND ND ND ND 3.43 (113.17-125.00) 6103.70 (142.33-173.50)
6 ND ND ND ND 1.18 (104.00-119.83) 5620.63 (144.50-171.83)
9 ND ND ND ND 1.43 (103.17-117.33) 7206.01 (149.33-178.00)
12 ND ND ND ND 1.37 (106.83-117.83) 6978.25 (148.67-177.83)

Note: T, : onset temperature; T : peak gelatinization temperature; T, : conclusion temperature; ND : not detected

‘Amylose-lipid complex type I



bAmylose-lipid complex type 11
319N 19 (70)

Storage condition Storage  Gelatinization temperature (°C)  Enthalpy Enthalpy (AH)(J/g) (Melting temperature (T -T ) (°C))
(months) T, T, T, (AH)J/g) complex I' complex 1T’
20°C + nylon bag + 3 ND ND ND ND 1.31 (112.17-117.00) 6417.87 (147.33-177.17)
vacuum 6 ND ND ND ND 2.29 (106.00-117.00) 6116.29 (149.50-179.50)
9 ND ND ND ND 2.42 (103.67-116.83) 7586.51 (149.00-180.00)
12 ND ND ND ND 2.34 (102.67-114.00) 6037.92 (138.00-178.17)

Note: T, : onset temperature; T, : peak gelatinization temperature; T, : conclusion temperature; ND : not detected

‘Amylose-lipid complex type I
bAmylose-lipid complex type 11
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Gelatinization temperature range and enthalpy of KDML 105 milled rice during storage preheated at 60" C for 15 min co-ordinated with pressured

€6

at 800 MPa for 30 min
Storage condition Storage  Gelatinization temperature (°C)  Enthalpy Enthalpy (AH)(J/g) (Melting temperature (T -T ) (°C))
(months) T, T, T, (AH)J/g) complex I' complex 1T’
Fresh rice 0 63.09 69.50 77.54 11.01 1.38 (107.33-117.83) 4980.02 (150.67-176.33)
Ambient temperature 3 58.39 65.33 72.32 1.69 1.80 (105.00-119.83) 6577.11 (147.73-171.67)
(28-32°C) + nylon bag 6 61.92 67.17 73.82 2.88 1.19 (110.17-123.67) 6949.68 (149.00-176.00)
9 63.26 67.00 72.28 2.15 2.54 (104.00-115.50) 7560.17 (146.88-173.83)
12 59.79 65.83 71.56 2.69 5.72 (112.00-128.17) 7928.69 (143.83-175.50)
Ambient temperature 3 59.50 65.67 71.42 1.86 2.36 (111.00-120.50) 7377.26 (148.67-177.67)
(28-32°C) + nylon bag 63.52 67.67 73.81 2.63 0.82 (104.00-117.53) 7042.72 (148.67-175.50)
+ vacuum 9 60.02 66.83 72.07 2.47 1.22 (104.33-113.33) 6908.87 (150.83-180.00)
12 60.73 66.83 72.19 2.51 1.36 (107.17-116.33) 6677.31 (148.67-173.67)
20°C + nylon bag 3 59.17 65.17 73.14 1.50 1.06 (106.83-118.33) 7394.67 (148.67-175.67)
6 63.39 67.67 72.42 2.26 0.51 (109.50-116.17) 6671.95 (148.17-175.67)
9 62.78 67.17 74.32 2.82 1.60 (105.83-117.33) 6230.44 (150.67-175.17)
12 62.63 68.00 72.93 2.42 1.77 (103.00-115.50) 6363.23 (144.17-172.67)

Note: T, : onset temperature; T, : peak gelatinization temperature; T, : conclusion temperature; ND : not detected



‘ Amylose-lipid complex type I; bAmylose-lipid complex type II
M13191 20 (70)

Enthalpy (AH)(J/g) (Melting temperature (T -T ) (°C))

complex I'

complex I

Storage condition Storage  Gelatinization temperature (°C)  Enthalpy
(months) T, T, T, (AH)(J/g)
20°C + nylon bag + 3 58.79 66.83 73.01 1.04
vacuum 6 60.74 67.00 72.42 1.48
9 63.72 68.00 73.98 1.16
12 60.49 66.83 73.07 1.10

1.05 (107.33-127.00)
1.79 (104.50-118.50)
1.93 (106.17-125.67)
6.39 (103.83-120.83)

7566.94 (150.17-178.50)
6457.39 (147.50-172.17)
6457.04 (148.67-180.00)
6170.35 (150.00-177.83)

Note: T, : onset temperature; T, : peak gelatinization temperature; T, : conclusion temperature; ND : not detected

‘Amylose-lipid complex type I
bArnylose-lipid complex type II
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Changes in relative amounts of 2AP, n-hexanal and n-nonanal in KDML 105 milled

rice steamed at 100° C for 30 min during storage

Storage condition Storage Relative peak area (%)*
(months) n-hexanal 2AP n-nonanal
freshly harvested raw rice 0 10.01 47.60 2.17
freshly harvested cooked rice 0 6.99 28.00 5.96
ambient temperature (28-32°C) + nylon 3 12.17 17.14 7.83
bag 6 22.04 13.89 11.17
9 57.28 6.59 19.09
12 57.35 5.08 28.02
20°C + nylon bag 3 8.84 22.00 6.24
6 16.90 19.93 11.79
9 34.41 14.81 16.90
12 38.88 8.54 23.08
ambient temperature (28-32°C) + nylon 3 11.17 18.26 8.12
bag + vacuum 6 27.13 13.93 10.86
9 53.64 8.93 29.24
12 51.71 8.76 30.03
20°C + nylon bag + vacuum 3 8.43 22.68 8.07
6 15.59 22.11 12.29
9 29.70 13.44 13.81
12 33.81 12.83 37.90

Note: *Relative peak area (%) is calculated based on specific peak area of each volatile

compound in a sample.
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Changes in relative amounts of 2AP, n-hexanal and n-nonanal in KDML 105 milled
rice preheated at 60°C for 15 min co-ordinated with pressured at 800 MPa for 30 min
during storage
Storage condition Storage Relative peak area (%)*
(months) n-hexanal 2AP n-nonanal
freshly harvested raw rice 0 10.01 47.60 2.17
freshly harvested cooked rice 0 8.32 29.77 7.10
ambient temperature (28-32°C) + nylon 3 12.59 13.77 11.38
bag 6 26.60 7.24 18.08
9 28.21 11.18 6.22
12 44.10 9.86 25.35
20°C + nylon bag 3 4.81 20.48 5.81
6 18.93 17.74 15.55
9 43.89 11.53 19.54
12 52.84 7.41 11.55
ambient temperature (28-32°C) + nylon 3 10.65 11.74 9.71
bag + vacuum 6 16.66 9.36 14.06
9 31.74 10.97 13.09
12 35.61 6.63 15.62
20°C + nylon bag + vacuum 3 6.43 23.67 7.98

6 13.32 15.37 12.05
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9 21.73 11.49 9.20
12 21.76 9.11 15.01

Note: *Relative peak area (%) is calculated based on specific peak area of each volatile
compound in a sample.
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ponFA¥Uved 1 13duA (Endo er al,, 1977; Buttery et al., 1988) ilofia1sanludindns
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Changes in relative amounts of 2AP, n-hexanal and n-nonanal in raw and cooked
KDML 105 milled rice by steamed at 100°C for 30 min and preheated at 60°C for
15 min co-ordinated with pressured at 800 MPa for 30 min from different sources
Concentration (ppb)"
Source n-hexanal 2AP n-nonanal

Surin province

raw rice 1.10 0.73 0.48
cooked rice (H) 1.31 0.38 0.98
cooked rice (PH)’ 1.60 0.43 0.94

Khonkean province

raw rice 1.51 0.73 1.67
cooked rice (H) 1.69 0.36 0.40
cooked rice (PH) 1.82 0.41 0.82

Aumnadjarean province

raw rice 0.78 0.83 1.27
cooked rice (H) 1.10 0.35 0.40
cooked rice (PH) 1.99 0.40 0.75

Note: * Parts of compound per billion ( 109) parts of sample (wet weight)

b Heat treatment
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¢ Preheated co-ordinated with high pressure treatment
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