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rsiAuasemmiln wuiuikdnndont 7 g dAgumniisuinaumile (pasting temparature) a¢/lugae 59.70-
68.70 cP Imammmsmmfﬂmwmﬂumummamwuﬁﬂuﬂﬁmmuamiaaiuuﬂwm mma‘wuﬁmamﬂwmimmuaﬂaamam
22.24% LLavumammuLimﬂmmmmmmam (68.70°C) dauutleindoaniudleianisuand (breakdown) #1d#
(30.26 cP) waziiA1n1sAudINaU(setback from trough) mqm (8.78 cP) vhlviinnsAumIvasuiean (retro gradation) 16’1
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ndeunieamdafivsinaidniuduazsinuman (Fe) gean 0.13 mg/100 g waz 18.82 mg/kg muad1du wazdinnnuaunsaly
nsenuByyadase, U%mmmiﬂszﬂaUWuaﬁﬂﬁwmLLazU%mmLLauImlsamﬁugaqm Winilu 1,311.51 mg Ascorbic acid/100
ml 1,073.61 mg Gallic acid/100ml 742.74 mg Cyanidin-3-glucoside/100ml aua19U

o

ArdAey: dninuiles; 11Indes; ANALATWING, aTdueuLABaTY

ABSTRACT: The objective of this research was to study the physical, chemical, nutritional value, and antioxidant
activities of native rice varieties that have been certified and are popularly grown in the northeast of Thailand. The
rice varieties used in this study were Mali Dang Gomain (MG), Tabtim Chumphae (TCP), Maled Fai (MF), Rice Berry
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(RBR), Kam Feuang (KF), Niew Dam Hmong (M), and PSRR line. The quality study results on cooked brown rice showed
that the hardness of seven varieties varied between 260.76 and 700.63 g, with Maled Fai having the highest hardness
(700.63 g). The solubility of non-glutinous rice flours (Mali Dang Gomain, Tabtim Chumphae, Maled Fai, Rice Berry)
was lower than that of glutinous rice flours (Kam Feuang, Niew Dam Hmong, PSRR). The swelling power of seven
varieties varied between 2.54 and 4.96. Viscosity is an important physical quality when analyzing pasting
characteristics. It was found that the pasting temperature was in the range of 59.70-68.70 cP, and the pasting
temperature was related to the amount of amylose. Maled Fai flour had the highest amylose content of 22.24%
and also had the highest pasting temperature (68.70°C). Niew Dam Hmong had difficulty undergoing retrogradation
readily due to the fact that brown rice flour had the lowest breakdown (30.26 cP) and the lowest setback from
trough (8.78 cP), which meant brown rice flour had high stability that made it suitable for food processing, which
required high stirring and heat. The analysis of nutritional value showed the Rice Berry had the highest protein and
vitamin B1 content at 8.28% and 0.1998 mg/100g, respectively. Niew Dam Hmong contained the highest amounts
of vitamin E and iron (Fe), 0.13 mg/100¢g and 18.82 mg/kg, respectively. Niew Dam Hmong also had antioxidant
capacity, total phenolic compounds, and anthocyanin content of 1,311.51 mg ascorbic acid/100 m(,1,073.61 mg

gallic acid/100ml, and 742.74 mg cyanidin-3-glucoside/100 ml, respectively.
Keywords: indigenous rice; brown rice; nutritional value; antioxidant activity
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Table 1 Moisture content and cooking quality of 7 indigenous varieties brown rice

A1egluge 1.11-1.15 8n5IN159818UTUINTV8U1IN 7 Huguanseiunneata (P<0.05) lngdninddnsinisveneysunm
sgalaun winihe (2.01) wazlsdiuess (2.00) Wnedwmiamdalsnsnisduienian fe 1.29 luvuzinugduiidnsinig
ndiAesiueglugas 1.41-1.42 (Table 1) Fasywinansneduuandninsvenedmniulagianziuen Audnyae

ununNTAivreindnshsasuliudadnanveenniu wazmndngnldmieifiaiu nsvenefvesingnazyae

Rice varieties

Moisture content (%)

Grain elongation™

Volume expantion

Water uptake of cooked rice

Mali Dang Gomain 9.88 + 0.03° 1.13 +0.02
Tabtim Chumphae 9.01+0.01° 1.15 +0.02
Maled Fai 9.95 + 0.03° 1.11 +0.05
Rice Berry 10.41 + 0.03° 1.13 +0.01
Kam Feuang 9.68 + 0.06° 1.12 £ 0.03
Niew Dam Hmong 9.45 + 0.03 1.14 +0.02
PSRR 10.19 + 0.03° 1.12 +0.02

1.91 +0.09°
1.94 +0.04%
2.01 +0.08°
2.00 + 0.06°
1.94 +0.06
1.89 +0.08°
1.88 +0.07°

1.42 +0.02°
1.42 +0.01°
1.42 + 0.00°
1.42 +0.01°
1.41 +0.01°
1.29 +0.15°
1.42 +0.02°

> Means within the same column with different letters are significantly different (p<0.05)

" The average of each data set vertically not significantly different (p> 0.05) Means value after + are standard

deviation

Means value after + are standard deviation

Table 2 Physical quality and texture of cooked 7 indigenous varieties brown rice

Rice varieties Hardness Adhesiveness  Cohesiveness™ Gumminess Chewiness Springiness™
(g) (gsec) () (g) () )

Mali Dang d d

528.48 + 9.01°  -4.81 + 5.15° 0.75+ 0.04 392.62 + 6.52° 337.05+ 6.09° 0.86 + 0.07
Gomain
Tabtim ) ) . b

618.27 + 9.37 -8.03 + 4.46° 0.72 +0.04 44383 + 8.74™ 38598 + 9.30 0.87 £ 0.05
Chumphae
Maled Fai 700.63 £ 9.13°  -3.09 + 2.22° 0.77 £ 0.02 535.71 + 8.70° 47521 +£9.49°  0.88 £ 0.06
Rice Berry 620.52 + 6.01°  -2.00 + 1.75° 0.74 + 0.05 458.04 + 9.32° 397.64 + 9.80°  0.86 + 0.06
Kam Feuang 27777+ 7919 -28.32 + 2.60° 0.74 £ 0.05 204.19 + 6.30° 178.12 + 3.54°  0.87 = 0.05
Niew Dam o 4 g

52357 + 6.17° -1373 + 7.37"° 0.70 + 0.05 366.84 + 9.29 309.46 + 9.19 0.83 + 0.09
Hmong
PSRR 260.76 + 8.89°  -19.19 + 5.83° 0.74 £ 0.04 191.48 + 7.36° 162.45 + 537 0.84 + 0.08

*€ Means within the same column with different letters are significantly different (p<0.05)

" The average of each data set vertically not significantly different (p> 0.05) Means value after + are standard

deviation

Means value after + are standard deviation
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310 Table 2 A1AMAINNINA UL oFURAVDIUINT0IMsAN LT Texture Profile Analysis (TPA) Wu31 fin

hardness ¥83d13msgniie 7 Wugiiauunnsnaiun1eadf (P<0.05) A1 hardness wioauuds vunefiawseiildlunisvinlg

q

fegrafnnsidey dmandusida hardness gauansirdniasiinnuuduswonsags @nasel, 2546) $1asgnitiien
aruudannuansfinnuudusmedasadinigluudadn (Chen et al, 2018) Tagan hardness vasdandowmsantia 7
Wug fareglutig 260.76-700.63 ¢ lnadindesdrumiled (fuiles, wileassla wazPSRR) §iA1 hardness Wiy 277.77,
523.57 waw 260.76 ¢ MudIU Jefimsnindandesdiud eduadtnuy, Viufinguun, wande wazlsdiuedd) iesann
Tassaisiduneilamnfuazannsonesiuasdanguldfnilasaiuedlaaiitudunss Inedndesaniusiudniie
fienanuudegegn 700.63 g LiesaniiuTinameilaa gadnaiinalddsdidnunzuduazsiu daudhumdeaniiies uaz PSRR
fienanuudsdndian Wiy 277.77 g waz 260.76 ¢ auddy ilosaniiuTunaeilaas tfivedulfesiidnvazuuas
willen (MSUN1597, 2562)

\flefiansane adhesiveness Wiamsinz@nin dnwazyeiiegisiifinruimues nud f1 adhesiveness Y8391
ndoenaanite 7 stug Saanuuansineiunieadin (P<0.05) fa1aglugag (-28.32)--2.00) gsec daurn cohesiveness FaLdu
Snvmzmamedrntumeluens msuadeasedisedindanugdunshanglfiegunninueneonainiy (s
, 2550) WU A1 cohesiveness YastINdasanYia 7 g lufienuunnsinefunnaadd (P>0.05) Seeglutas 0.70-0.77
uaziilafinnsandn gumminess Aegaudnunznmenwieudulonfiiatuluiedsifdnuusiufnoudwasundsi
wntiosfisdl Ui A1 gumminess wastnIndessgniie 7 g Savuuandteduneadii (P<0.05) fidneglurae 191.48-
535.71 g Tngdnindesitusiudnihedan summiness geftan uanandnuine chewiness FudunnantAlunisfumuns

o

unAgieliiiegnedivuindnas wudn A1 chewiness ¥83d1Indpmegnyia 7 ug danuuanenafiumeads (P<0.05) fif

q
a0

aglutag 162.45-475.21 ¢ lnednndesiugudniedal chewiness gsign Fadiandululufienadeiua hardness uaz

' a

91NN"15UsEEUAT springiness Fadurfivsuaniianudanguaiunsanduiuganimiulduintdesidiods (sade, 2550)

Y

WU31 A1 springiness ¥aet1MegNNY 7 Wugldfianuunnsaiunieadis (P>0.05) Tnediiagluga 0.83-0.88 Fanmn1nmsg

[ 1 <

Weduiavesiantuegiuladesne wu Ysunad szeviian waveaumnil 1Wusu (Sangpimpa and Utama-ang, 2018)

U

Table 3 Physical quality of 7 indigenous varieties brown rice flour

Rice flour L* c* h° Solubility (%)  Swelling power (g/9)

varieties
Mali Dang Gomain ~ 76.38 +0.02° 1590 +0.06°  59.33 +0.02°  6.03 +0.11° 4.61 +0.58
Tabtim . . . . .
Chumphac 7898 +0.13" 1376 +0.11 63.02 +0.04 5.85 +0.53 4.87 +0.75
Maled Fai 59.64 +0.07° 482 +0.04 1223 +0.15 417 +0.21° 4.96 +0.68°
Rice Berry 64.15 +0.17° 590 +007°  39.08 +0.13" = 631 +0.28° 4.96 +0.53°
Kam Feuang 7343 £0.17° 579 +001° 5559 +0.01° 10.30 +0.50° 3.58 +0.14°
Niew Dam Hmong 53.09 +0.06° 507 =+0.02° 34749 =+0.14° 1438 +0.27° 2.51 +0.52°
PSRR 7761 +0.07° 1345 =+ 0.09° 58.13 +0.03% 10.35 +0.33° 3.44 +0.27°

% Means within the same column with different letters are significantly different (p<0.05)

Means value after + are standard deviation
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210 Table 3 aunmmIsn1eamuasutadiandes wudrutednndes e 7 ug fe1 L* (Arwadng oglutag
53.09-78.98, A C* (Anuitud) ogflutag 4.82-15.90 wagein h (yvesd) oglutisdunsiedindes Ao 12.23-63.02 luvais
Fraumdeasdla fen he egludiedinituisdung fe 347.09 T wandlefnseidorarnsazansuazidaniswosiaudl
dmndesiiuiionts 7 ug (Table 3) Tnsmslvianufouionmnd 85°C wasiwissusndaernui$a 2,200 souseutd w1y
15 Wit wuienuaEnsalunsazasLazidssnewhve i indei 7 Wuglauuaneeiun1eada (P<0.05) loy
AuEnsatunisazanevemtledndn uzduadlnwy, fufinguun, waade wazlsdiueds) agluYe 4.17-6.31 Feinin
wilsdamden (e, wileadils uazPSRR) ﬁae_ﬂuﬂm (10.30-14.38) ﬁﬂﬁlﬁaﬁﬁ]’muﬂd%ﬂL%ﬂﬁﬂ%u’]mu@ﬁiﬁﬁ@ﬁﬂiWLL‘ﬁd
Frandles Faweilagazrlilassadrsseuwnludaudsudusd wihldanuaunselunisavarsvesutasas (Singh et al,
2006) luvnuziitdsnswessvesutsinndesits 7 wug feligeanninegluta 2.51-0.96 denadonnanluduiiegly
wiad1ndesdudueiilas 7elnseadnevos amylose-lipid complex 1And il avdanalidnisnesivasudanas

(Uthumporn et al., 2016)

Table 4 Gelatinization onset temperature (T,), gelatinization peak temperature (T,), gelatinization completion

temperature (T,) and enthalpy of gelatinization (AH) of 7 indigenous varieties brown rice flour

Rice varieties T, (°O T, O T, (°0) AH (J/9)
Mali Dang Gomain 65.55 + 0.30° 71.57 + 0.08 81.70 + 1.11° 7.56 + 0.06™
Tabtim Chumphae 76.97 + 0.93° 81.73 + 0.68° 93.13 + 0.81° 7.54 + 0.38"
Maled Fai 7257 + 1.17° 77.79 + 0.91° 87.02 + 3.14° 7.14 + 0.01°
Rice Berry 66.00 + 0.12° 72.74 + 0.36° 86.95 + 0.10° 7.58 + 0.06™
Kam Feuang 64.32 + 1.45“ 71.35+ 0.71° 8271 + 1.71° 7.85+ 0.21%°
Niew Dam Hmong 62.43 + 1.63 ¢ 68.63 + 0.55' 79.96 + 0.15° 8.16 + 0.01°
PSRR 62.90 + 0.46" 69.99 + 0.30° 82.28 + 1.32° 8.00 + 0.30°°

* Means within the same column with different letters are significantly different (p<0.05)

Means value after + are standard deviation

310 Table 4 Wansanauaudilunisinaeaflueduvetds lngldin3es Differential Scanning Calorimiter,

DSC nskaandluduinanuladlalasuauseu suselalasauazaatofias Winansvasanduuinas naddas19wn

U
v

seyslueadneludinamisvazseunsas esmiusylalasiaugniinans Wieamsvazgadutndunmnuaziinniswes
fuvuiundulalld anuviinvesansaransihutiasfistuegieming wuh d AH veaudsdiaia 7 stusdieneglutag
7.14-8.16 Tnoudsnunien (Ailes, wiluissiuas PSRR) Suudltiudl AH gandudetnadn (ugduaalniu, FunuyLun
winihe uazlsdiuesd) Fudunanansviitiiunaueilamndugainiterlindsnlunsifinmandlusdugenin esn
fUnaesduiidniFosiegnadusideou (Crystalline) gandn (Fredriksson, 1998) AnaniAdiuaumilaiuganinms
menmiifianuddy Fuilelinseinginssunaudsuutasnnuviavesudeinondesinanuvinegssnsa (Ripid
Visco Analyzer; RVA wui1 utldnandesiiudionis 7 wugfirgamgiiduianumiineglutag 59.70-68.70 RVU fausn
Tu Figure1 uaz Table 5 Imqmmﬁﬁmﬁmmwwﬁm (pasting temperature) HanuduiusiulTuawedlaglundsdnn
Faudadniduiinaueilaameamgiiuismiuninvziidide luiniduiinaueilaad wedlamnfuaziiunum

v
a U oo '

wnniueiilaa Jeazdwalidaudainniswesialadiiedu (Sompong et al,, 2011) dnvisdamuinudsnfivsunaueiilaasd
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A1AUNINgIEA (peak viscosity) wagAumilnengn (trough viscosity) Ansuand (breakdown) AAramiingniine
(final viscosity) wazA1n15AuRa (setback from trough) fisfae u,amﬂﬁl,ﬁuﬁqmmmmaﬂumiimfwaqLﬁmﬂnﬁs‘i”l
wenntuUsnalsiuiidlunddsdmanengfinssunsivasuudasanumiavewtisdndae (Regaee and Abdel-Aal,
2006) uarluszninamslimudouasiiigaumni 95°C wuin gamgiifigauazusaniu dwaseuinanisy siliAn amylose
leaching uddnSesiniulmiviliauniavewdlianasdmarlirinisuans (breakdown) Wudy a9nn1sAnw WU
wistnndoamieadslsfidnnisuandasinga Wiy 30.26 RVU (Table 5) uandliifiufaniunsivesudauazaansony

somufounazksinulad Fazmungiunsruiunisudssvenmsidedldanuiousauarzisiniu (Regaee and Abdel-

v
@

Aal, 2006) @aur1N13AUAT (setback from trough) luAtn1sAudIndulaisuiuauniiasign Inea1n1sAudadl
ANudURusfudnwusladuiavasnandue Ludvivsvenieninuasdiveaatazataiuisalunisiinslnsinsiadu

(Newport Scientific, 1995) Wu11 nsAuAINauaIntsd Nl 7 Wud danuuanaieiunieada (P<0.05) Tnauds

q

a P

Trmileamdadianisaudangusiifian (8.78 cP) Tuvariudadviuiiuguuniianisaudindugeian (68.71 cP) lngafu
mndureadinguansiiuiueilaauazueiilamnfuiivgreoninandinanisynasnisnesiiaansanduindnE e
Mulndldd wieazdnissivnsinsmdulafitues (Sowbhagya and Bhattacharya, 2001) udfifidnnisiudgewiefinndu
UIn wanseinutaivasiianuaunsalunsiinsinsinsedulsmuaziivinlduiagliaandsiudann (He et al., 2021)
FenauaudRnaiesinansiaduvesanivtuiumaedede wu vinvewds arududuvesds gamagiilunisiiudsunn
uazaunvaseilaa lassaswweedlamaiu wazesausznouniaaildus Tuanses lnsuTunauazauinveueilaadl
°o o i Ao Ao a a a A ovy < ' Aa o a a
anudrAnEndensAudiireds Tnsudanivsinauneilaageziianisiudmlamnnuaziiindudenivsnauedinafiugs

(NEN2US9A Lae Lheana, 2546)

®— MG R =—@=TCP R MF_R =@ RBR_R =@ [P SR ==@==|\| SR ==@=PSRR_SR ==@= Temperature C]
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Figure 1 Changes in viscosity of 7 indigenous varieties brown rice flour
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Table 5 Physical quality of viscosity changes of 7 indigenous varieties brown rice flour
Rice varieties PT (°Q) PV (cP) TV (cP) BD (cP) FV (cP) SB (cP)

Mali Dang Gomain ~ 67.12 +2.19% 119.37 +2.40° 5156 +056°  67.81+1.84° 11207 +0.67°  60.52 + 0.10°
Tabtim Chumphae  64.37 +9.26%° 14747 533" 6207 +133 8539+400°  130.80 +2.55°  68.71 + 1.25°
Maled Fai 68.70 + 5.45° 11207 £ 2.63° 4133 +0.29° 7074 +235° 10627 +1.63°  64.96 + 1.42°
Rice Berry 67.68 +1.26™ 8494+ 038" 3589 +0.19° 49.05+ 0.21° 81.04 £0.15¢  45.15 + 0.22°
Kam Feuang 60.14 + 1.24° 7785+ 4.24° 2982 +1.43  48.03 + 2.82° 4320 + 1.94"  13.37 + 0.54
Niew Dam Hmong  59.70 = 3.02° 45.31 + 0.65 15.05 +0.36°  30.26 + 0.29° 23.83 0.46° 8.78 + 0.21°
PSRR 60.27 1.50°° 11570 £1.97% 4868 +0.65°  67.02 + 1.39° 70.82 £0.84°  22.15 + 0.33°

% Means within the same column with different letters are significantly different (p<0.05)
Means value after + are standard deviation
PT= pasting temperature, PV= peak viscosity, TV= trough viscosity, BD= breakdown, FV= final viscosity, SB=set back

from trough

Table 6 Amylose content and chemical composition of 7 indigenous varieties brown rice

Rice varieties Amylose (%)  Moisture (%) Protein (%) Fat (%) Ash (%) Fiber™ (%)  CHO™ (%)
Mali Dang Gomain  16.44 + 0.49°  9.47 +0.03* 7.82 +0.31° 290+038 128+003° 181+056 76.72+3.09
Tabtim Chumphae ~ 13.06 + 0.14° 847 +0.02° 802 +0.10° 250+0.22° 150+0.05  1.83+0.50 77.68 =+ 2.10
Maled Fai 2224 +0.60° 813 +0.03° 457 +105 263+019° 137+008° 151+0.15 81.79+3.15
Rice Berry 16.09 + 0.64° 845+ 0.01° 828 +0.01° 3.04+0.16° 143+0.04® 1.64+000 77.16+ 3.41
Kam Feuang 727+035%  833+002° 421 £031° 305+0.16° 145+006® 158+021 81.38+ 261
Niew Dam Hmong 6.13+0.36° 858+ 0.00° 623 +059° 345+012° 108+0.04° 1.49+056 79.17 +4.09
PSRR 762+038%  832+003° 737 £010° 282+031° 117+004° 157022 7875+ 2.80

#9 Means within the same column with different letters are significantly different (p<0.05)
" The average of each data set vertically not significantly different (p> 0.05)

Means value after + are standard deviation

¥ v
~ =

31N Table 6 asAUsznoUNINATvoIwTsd 1IN0l udBs 7 Wug wudi dUSuaauTuLanaei uneada

(P<0.05) Inediauauegluga 8.13-9.74% wlslnndesiugurduwadnuuiviinuanuaugsiian 9.74% wazudadninges

]

P

Wugwandedusunuruiusagn 8.13% Usunalusiuuansdsnanimmialaruinisvesdn 91nnsdng wui wiledn

naeaNuilonta 7 Wugivunalusiuunnsneiumeada (P<0.05) Inetaiuglsdiues Muiiuguun uvdunstniuu uag PSRR

]

fUsinalusiureutisgs (Wnnd1 7%) Wi 8.28%, 8.02%, 7.82% ua 7.37% awandiu luvasiudstnndesiugiuda
fhenaziiiles fusinalusiusinfian winiu 4.57% uay 4.21% auddu uasdofinnsanyiuadluiu wud ulsdnndos
e 7 ugiviinalatudoudnags eglurag 2.50-3.45% Tnetramileadds Susinallusugeiign 3.45% lneunidhindasay
fusinadlusiueglugae 1.90-2.40% (Gunaratne et al., 2011) FurazriniiuSinueidUsEnoumaaiifiunnsetunuans

uguazanmindaufiinizdgn Ysunandutedindeis 7 Wugliareglurig 1.08-1.50% laswlsdniugriviiuguun

3 3

niles uarlsdiuess TUsuadngeiign winiu 1.50%, 1.45% way 1.43% aua1au druudedramdeaidieivsuna
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Yfouiian1.08% dmviiaidulyomsuazailulamsalifanuuandreiumeada (P>0.05) Tnsfiudunaduloeimis
(crude fiber) Tuts 1.49-1.83% uazaslulaiasnrouisgslaseglurag 76.72-81.79% Tsiioiduunasasluleiasniia
waziilefiarsanyiinaueilasa nui nguinuindesiuudnireduinaueilaagean 22.24% 5o Ao urd
waslniy lsduess uagviuTiuguwn duelilaa 16.44%, 16.09% waz13.06% M1ua1ay daudnmiledndas wuin PSRR way
Ailes fuofilaagean 7.62% war7.27% mudidu Sedniuedlangesewinmayeiuasgainldinnnindnifuedlaas
Uninaueilaaiigaasyilidyandaumiianaseiirnusiunntu dudrumieaddidiuimnuueilaahan 6.13%

= =

Frawmdndudnifivinateilaandensiudnuauzdngnasiinnumisy dudndidlonsiussiidnvasuandiaiuny
Usunawedlaadidl (nsun15dna, 2562) Fannuanisfinwasadddiiudwdaidiedneglunguuesdnffiviunaweilas
UunaNe (20-25%) enadudnuaizdnanagaoudnesiu diudnidiugusiundnuu duiinguun uaglsdiuess dneglu

nautINIYIIaueiilaan (10-19%) Weveiudnuyaedianazaouinaiuwmiles

Table 7 Vitamin and mineral contents of 7 indigenous varieties brown rice

Rice varieties Vitamin B1 ~ Vitamin B3 Vitamin E Iron (Fe) Selenium (Se)  Zinc (Zn)
(mg/100g) (mg/100g) (mg/100¢) (mg/ke) (mg/ke) (mg/kg)
Mali Dang Gomain 0.1084 0.0673 0.09 8.80 0.065 27.22
Tabtim Chumphae 0.1425 0.0904 0.12 13.15 0.038 26.95
Maled Fai 0.1883 0.0442 0.09 14.47 0.034 31.87
Rice Berry 0.1989 ND 0.08 18.04 0.029 25.79
Kam Feuang 0.1665 0.1780 ND 12.68 0.026 26.75
Niew Dam Hmong 0.1707 0.1773 0.13 18.82 0.004 24.62
PSRR 0.1004 0.0647 0.10 13.95 0.113 29.77

a <

910 Table 7 uansgaAmalavuIn1s wudn wdedrdiuglsdiuesidusmainfiud 1 qefiqe Ao 0.1989
mg/100g d@udnamileaniug PSRR $3aniiud 1 ﬁwﬁqmﬁa 0.1004 mg/100g wazdU3unas Niacin v3ednndud 3 aglutis
0.0442-0.1780 mg/100g nedanileanuileosfivsunadandud 3 qaﬁqm (0.1780 mg/100g) $84aINNAD T1UNTLELIANLI
(0.1773 mg/100g) drutilsdiuesinsalinuySunadnfiud 3 wazduIunainiiudegluyae 0.08-0.13 mg/100g waziile
farsansnman (Fe) §audou (Se) wazdensd (Zn) Iaduussguszian trace minerals $19mefvsnislulsunaiosnia

v
v @

Wiestuaz 100 mg widianudududmsunisinuvessianie wuin swmdnludiie 7 Wugliaiegluyas 8.80-18.82
me/kg tnadamieamdadiusunasinuangeiign (18.82 mg/ke) wazdraudiuguzdundlnuuilisisnmansdiiign (8.80
mg/kg) UagnuIng1INg 7 NugiiuTunudaideuegluyig 0.004-0.113 me/kg Inetaumiled PSRR wudididewluuTunuigs

Mige wariivSunadinedeglutig 24.62-31.87 me/kg Famuludnlsdiueiiasiign
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Table 8 Bioactive compounds of 7 indigenous varieties brown rice

Rice varieties Antioxidant activity Total Phenolic acid Total Anthocyanin

(mg Ascorbic acid/100ml)  (mg Gallic acid/100ml) (mg Cyanidin-3-glucoside/100ml)

Mali Dang Gomain 895.99 + 15.61° 520.88 + 8.94° 35.07 + 6.53%
Tabtim Chumphae 905.83 + 12.24° 530.41 + 6.15° 67.72 + 5.26™
Maled Fai 572.12 + 9.24° 458.64 + 7.25° 171.74 + 8.04°
Rice Berry 429.70 + 6.42° 300.14 + 7.15¢ 91.08 + 7.10°
Kam Feuang 389.17 + 5.89° 242.99 + 4.60° 48.83 + 7.85°
Niew Dam Hmong 1311.51 + 17.90° 1073.61 + 17.79° 742.74 + 15.16°
PSRR 791.06 + 14.66° 470.21 + 9.75° 1.25 + 0.29°

a4 Means within the same column with different letters are significantly different (p<0.05)

Means value after + are standard deviation

v

3710 Table 8 wansUsunaaTRRNgVEMINN Tnensinseiuseansanlunmsdudieuyadass feIsnsanu

v
o o

n3aeuladuedans DPPH? (2,2-diphenyl-2-picrylhydrazyl hydrate) wuin wilsdindesiiuilots 7 Wug dauanunse
lunsinueyyadaszuanaeiunisadf (P<0.05) Wnedriwdviadisdanuaiunsalunisdueuyadassagn Andu
1311.51 mg Ascorbic acid/100 ml sa%a31 fie TradiugriuinyuuniasizauLadlniuy 905.83 way 895.99 mg Ascorbic

acid/100 ml auddu Twraugidradndesiuglsdiuess uwasdrunieindeaiiugnuiles danuaunsalunisdueuya

q

'
o

Saseeiiian Wity 429.70 wag 389.17 mg Ascorbic acid/100 ml augndy uazidiodiameiansUsznavituedniavndie
38 Folin-Ciocalteu Reagent wu31 d1uwileadiiafivsuimansusznoufiuedniiavangsan wirdu 1073.61 me Gallic
acid/100 ml 998931 Ao TIIMUSTUTN YL HLazLEaLALlNWY 520.88 Lag 530.41 mg Gallic acid/100 ml Uiy
TngUSinuasUsznaviiuednitamuavaautidinndos ualuluiamadeniuauanmnsalunsiueyyadasy iesan
a1sUszney fusdnvhmihiiduansiusendiaduldisluszuuemnsuassnanie (Robards et al, 1999) Tngansusznou
?\Iuaam7'iLﬁumﬂﬁﬁuasdﬂwalﬁﬁmmmmsa‘lumiéfmaaﬂ%Lmsﬁuqﬁué’aa (9881, 2550) drutSunnuansueulslseniumn
AAT124ie873 pH differential wud1 ansafnannudedindes Iiansgandunasgeiigniininuenadu 511 uiluwns
WUI1 T1ANTHEIAES ﬁ‘d%mmuauiwl%mﬁuﬁgmmqqﬁqm 742.74 mg Cyanidin-3-glucoside/100 ml 5098911A8T1L41
fugiudafing 171.74 mg Cyanidin-3-glucoside/100 ml dautamisaiug PSRR fusinaueulnlyefiurianuasiiiian

WU 1.25 mg Cyanidin-3-glucoside/100 ml

GR

3

AaanUAnIINIen nLasialvesinndewasiliinndemiugiuiisduannianz Jusenidewnilonouuuy 910917

v
o

o vy a U a < = o w s sal o & 1% ~ Y '
W7 WU VL@ILLﬂ ll%aLL@QIﬂLllu NUNUYUUN Wwaniny widenngs iﬁsﬂL‘Uaii AN DY LLa%GUTJLMUEJ'JLLWQﬁ']EJW‘Uﬁq PSRR Wy

¢

ANNMTINEA TR RNEnTIRLSHERLNWY wasiuiinguwndudnndenawdnsns sUsases Tususiwdad1iug

3

winihedudnfvuawdne susetunans wasnuidaiuguaaielidnsnsveneuiunnegdn dungAnssunis

WaguwUasanunila wududiiandesis 7 siugiegumgiisuiaanumilaegluiig 59.70-68.70 RVU lnggaumilizuia
Aumnin (pasting temperature) fiauduiusiuusinaueiilagluudeds netriiugudniedueiilaagean 22.24%
drudwmieaiug PSRR nuiled uaginlledandiafivsunauedlaann 7.62% way 7.27% war 6.13% auainu 41993

woillaaadlusgninmasdnazgminliunniiinduedilaas vlvdanianuwieranawsedinausuuniu @l
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wilganfivsunauedlaandianeiudnvaztianssianumiles venaniudadnndeamieimdediAinisunndanige

wandliiudernuasivedauazaunsanuioanuseusasusiniulad iWundaimmziunssuiunisuuszlenmsides

P '

Ianufaugaazusaniu uaziianshudiveswdsan (retro gradation) "Lé‘fmﬂﬁ'zjm uaﬂﬁ]'1ﬂﬁ%ﬁqﬂﬁ@WﬂMNlﬂW’]ﬂﬁ@q
1guA d1lsdiuess drviufinguun uazdnuzdundnmy Tasanzdnlsduesiivsinalsiunariniud1gean 8.28%
waz0.1989 mg/100g Mmua1du drudramideadadivsunadnduduassinnin (Fe) gdn 0.13 mg/100 g waz 18.82
mg/kg AUAINULAZNUT Gﬁnmﬁmﬁwﬁqﬁﬂ%mmmiﬂszﬂaUWuaéﬂVTywmLLazU'%mml,l,auimlazimﬁuqﬂqm 1073.61 mg
Gallic acid/100ml wag 742.74 mg Cyanidin-3-glucoside/100ml a1y denaliiauanunsalunisiueyladasyasen
winiu 1,311.51 mg Ascorbic acid/100 ml éﬁ'ﬂﬂfummTayjanmwmamstw 3l AAINIILATUINTT LazA ANy
mangnuafivasinaia 7 wug ildansadenldiuidniudedimnyausiuandnuusvemanfuiandniidomis

q

wannsolUls

LaNE1581984
SN, 2562, AanwAnd. uvasdaya: http://www.ricethailand.go.th. fuile 26 Jguieu 2562.
na1seA A3sen wazinena Jevaeuvdny. 2543, inalulagveide. aadyinaluladdinin anranaivnssuinyns

wﬁwmé’mﬂwmmam%, NIWNN.

¢ a aa

dan uelsntd, vilug vudu, Jud Yo wazandan 38gAsna. 2558. M3fnwiAanuduludiUieniivianz auiunisus
EULﬂu%’W’Ja’IS. Lma'ﬂsﬁ'a:gua: https://research.kpru.ac.th/sac/fileconference/5652018-05-04.pdf. AuLd e 26
quieuy 2562.

5%y gassudval. 2550, nMsUsziiuAunInnIen e uiedula lu anansdaiadniauindndue, n1siaun

o

HANAUTURAAIMNTTUNEAT. NUNASIN 2. ETINRURUININENTUNYATAIENS, NTUNN .

v a aa

%3 YgyAs. 2559. A5n13nT19UTIuasUTEneuuednTuLazn1InsalTunanalauead . [ 1ena1sUsznauns

q

Aneusudfoinis o eyyadaszuazansiueyyadaszlusumeuarlundndusionmns. 6-7 fquiou 2559.
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