2738190 IWIEIgA (PRAWARUN AGRICULTURAL JOURNAL 2023) 20(1): 106 - 112

PRAWARUN

3 AJ § AGRICULTURAL JOURNAL
Uy o
~4Gmcu\.1""ﬁp'

https://1i01.tci-thaijo.org/index.php/pajrmu/index
UNANUITY

4

$ -
Usunaasinlnainasoanazansoangnon1eian e IuI9a18nus

9
vy Snwwa’ wieey sssuingd® uag 13y Auswt
tgivunaluladmanyes aazmaluladnisinyms un Ine1aes18AumIarsmu o.4dled 9.4ma13mI4 44000

Zgrr3vueluladnisorms mazmeluladnisinyes unIng1ae19gumIaI A .4d89 9.491a15A74 44000
dayaunainy unfnga

Article history
Fu: 10 WouAIAY 2566
udly: 4 fiquieu 2566

miAfeessiiiingussadiafnuUsinamsilnsneseauazasaangismeiamm uasianssumsduayya
Sassludunemenug MausunanaasuuUg uauysal (completely randomized design; CRD) S147u 3 91
Usznaudaedn 6 wiug 1dun Wuglawsnd veuiiune viewluwne lsdiuess dagiund uasviviiuguun Sinszvin
Gunalwlnsinesen dmfius weulnlweniiu msusznoufluaiensmn uazianssudiusyyadaszlagds DPPH
Tumdadndants 6 Wug MnmsAnemuIdndmeRus B inumsinanesea Janiud weulnleeniu
nsUszneuiiuedn uazAanssumsiusyyadaszunninsivlumedesnediddfaybs aslnlnanaseadulvei

noUTUNSATINN: 6 Tquieu 2566
Aniurieeulal: 12 figuieu 2566
Ay

v o e A

iugiude

wuagjluzuvas Campesterol, B-Sitosterol uaz Stigmasterol (69.85, 14.53 uag 7.49 Wasidust musau) rawug
Tausnd viewtisng uazmeslumeiivsualwlnsmasearanungenindrnug uiiuyguun lsdwes uasliagiuns
Anfiuddaunnaglugy y-Tocotrienol 1nfign (62.19 Wasldus) 58983 Ao O-Tocotrienol (28.63 Wasidus)

Truioguam
91ndeq
§150009M5NNTINIM
CERLRLEL HRCTES Tuvauei 3nndudfiogTuzy a-Tocopherol, Y -Tocopherol, 8-Tocopherol waz B-Tocopherol wuluu3anausa
4 v oo aa s s ad T2 N N PP s
Fedrwuglasndivsinadmiudismegsndidraugdu droiustagsunsiviunauasuaulvleeniiug sign
3098931 o l3due’ uaziviugaun s Fedidganddhanugrenfisne Tausnd uasvieslluwe dravugues
= = a & = o o ¢ a = °o v v o '3 da
TumefiBunssussnauiluednviviaagdign semenis Wugnewiune uas laund musiu ravuglsdiuesd
flansaudueyyadassgedign sesmunie Wuglaund veslune Tagiuns siufiuguun uaz vieufisng Ay
o ccian - 2 ; £ A
Friugnfifanssumsdueyyadassgaiuaradunaiiswnasiuvesarsoangus melianmvane o vlavauiy
o & - a y o a a v = £ o o af v
feuu madenuilnadrafissulialaviianils anldsuamsewnaustasiioangranisdamwhiieswe msuilnadm
- o @ v - a a [ a v o v y_ dag v
Waguam wWiesudsemudiaduen asienuilnadvatesiiasiuiu Jwenasnitindeififduuwes
[ y_ P s = [ o oA v oy @ v
fiudandasdivn wu dnilsdwsinauivinlawnd wsensuiuirvenlune Wudu

uni w3 8uyi (phytonutrient) %30 @wmesead laaniy Samduans

472 (Orysa sativa L) Wufionwnsnanfiddgudevilsves

o

Uszrnstan waed 1l ulme wesensonmseig o Nddegy loun

sysumAlunguuedlasmesiiu (titerpene) dlessasamaaiiagne
AunslaalmeIea (Moreau et al,, 2002; Ostlund, 2002) wuluwdn

msTulewnsm Wity Tsty wenduloens uenanilusdadndsd
aseengratanmildulsslovidegunmi avsusiiaduens
Fusysadasiivisrraonisd enveswad aneuidssnisiie
uz59 Toun whuale3wuea (gamma oryzanol) woulnlaeniiu
(anthocyanin) 3anifiudlungulvleilsea Waliuesd uazilludn
sy Faansivaniiduansduoyyadase (Garda et al, 2007)
venniudadisnnmdn sndaned uazienfiud 13miud 2
Feniiud 3 Tewn1 3 Town 6 lowwA1 9 uazans acylated steryl
glucosides (ASGs) msvhuveB gAY LLasz@msé’uﬁﬂma
Tuiden (Rice Family Thalland, 2023) @15lulnainesea
(phytosterol) 5 © uwauyi a@weosoa (plant sterol) 1T wlnlndln

"Corresponding author
E-mail address: sumranp@gmail.com (S. Pimratch)

Frludruayndm $rm uasthiuidm sslllsanesoadady
awUsEnavdmisedlinanaleteues Sadumssssuwi vl
fusuLaBase (Lampi et al, 1999) Freviiivsunarelaameson
ilalild (LDL cholesterol) Tusnsmeliianas Tnefildfinansenuiu
AoLaEMDSOaTEAR (HDL cholesterol) & whedudsnseniay uaz
Fudamsiiniieson (Nystrom et al,, 2007) Jastuanmsuiieni
msiinwaduzSele (Awad & Fink, 2000) 5U§aﬂﬂiLa§zyLﬁUImsuaq
wadiiieten Mnanewaduziduduy Jostunsiialsauzs @nld
Ingy uazuzls aoug nuunlel (Tapiero et al, 2003) wawil viany
ATV 3TuB (Debier & Larondelle, 2005; Yoshida et
al, 2007) asweunleeniiu (Wang et al., 2007, Sompong et al., 2011)

Online print: 12 June 2023 Copyright © 2023. This is an open access article, production, and hosting by Faculty of Agricultural Technology, Rajabhat

Maha Sarakham University. https://doi.org/10.14456/paj.2023.13



V. Raksapon et al. / (PRAWARUN AGRICULTURAL JOURNAL 2023) 20(1): 106 - 112 107

wazasusenauiiludn (Akinmoladun et al, 2007; Shen et al,,
2009; Butsat & Siriamornpun, 2010; Vichapong et al., 2010; Walter
et al, 2013) Slqvissueyyadassuasaetoatunsiiaueld

asllnameseanuludayity 62 9 dhatuite wu Yty
il ddumueyTu dufudawdes dnfusznen ez
Husu venanidmulundadniludauayndn s uasdify
51917 (Van Hoed et al., 2006; Marangoni & Poli, 2010) 88 1415
faumsdnwililaawesealudnius iudsmasdifiogunm
feflogagrsdnia dedu meddelundsdy3deTaulariosnu
aseengrsmeTanmluinitudeuarinifiegunmusaneiug
Fateyafananeiulseloniluduvesmsiuugaiug viely
daaunumsnsUgnuens uazuUsUiiayardfidaanmm
Tnwunnisgaduonsi ogunm ATond 9l 1 Yag Usvasd
Wi of nwTinaesansinlnaimesoa Inilud ueulnlesniuy
asUszneuiiiudn wazfanssunissueyyedassluadadnindes
UNAEIG

BANUNTIVY
UEUNITVINGDY

thdadnudazaeiusiiiunsunuasanuanliuis
(Au 12-14 Woesidud) walhidudnndesieiniasdin
timdndnndesuagiugildluvinisusliaziden souniu
AZLNI50U (sieving) YA 250 pm uaziiufeislugeiives
WierlUTinsesimuSnaasinlnamesoauasansoonnnsnis
Frnmluresufudinis lagldununisnaaeswuuguauysal
(completely randomized design; CRD) 411U 3 §1 Usznaudne
wéat1andos Wuglauud vouiune veslune lsdiuess
dagsuns wazviufiuguun vin1s3as1gvinusualnle
aLnTeauazinilud a1ui5v93 Thammapat et al. (2016)
Tasgrivsunuansueulnleeniiuaieis pH Different (Abdel-
Aal & Hucl, 1999) Aiszsfudannansusznauiiuefniimun
Tiaiald §ae3d Folin-Ciocalteu method (Noreen et al., 2017)
wardiAsizsinanssunisiiueyyadaselaeds DPPH radical
scavenging activity (Loypimai et al., 2015)
MsuATIZIveYa

AATNANULUTUTIU (Analysis of variance) vesdaya
uiardnuazANLAUNTIAABITi fMUA LagiUSsulfisuadny
uanaanean @ laeld3s Least Significant Different (LSD)
Tngldlusunsulinszideyanivadifdnsagy Statistic version 80

NANTTILHATIVTAINANITIVY

Wugdafumnsiraiu (Figure 1) Fravinliusunailulng
MBIDALANGNNNY (Table 1) aﬁlwimamasaaﬁaﬁugﬂﬁm
Campesterol Stigmasterol B—Sitosterol A5-Avenasterol A7-
Stigmasterol waz A7-Avenasterol ¥84719Wug 199 TA113
uansrsiulumsaddegafifodfayds Taodanegluts 144.6-
165.60 10.33-19.15 28.88-33.84 2.81-5.55 8.38-12.92 W@ g
2.56-0.59 fadn3usio 100 n3u mudiy JedulngjeglugUves

Campesterol, B-Sitosterol wag Stigmasterol LW 11U 69.85
14.53 wag 7.9 Wedldusd mudidu Taefidriuslausnd vieu
finne wazvelumefuiualilnanesear imuagga
AUEIAY (223.32 222.83 wag 221.15 Jadniune 100 N3y
MudAv) Fetrs 3 fugdenanUialilnamesearisuad
Arganindaugudineguun lsdiue3 uazdagiuns (215.90
214.86 uag 214.70 fadnTusie 100 n¥N Ama )

Usinadmiudfinuluwdadindestsoglugues o-
Tocopherol, B-Tocopherol, Y-Tocopherol, &-Tocopherol,
Ol-Tocotrienol way Y-Tocotrienol ¥8IT1IRUTH 9 TAIW
wansinsfuluneadfegadvedfayds (8.60-12.88 0.11-0.29
5.10-5.79 0.11-0.31 44.18-54.92 103.20-118.58 flaaniusie
100 n$u Auadv) ualinuiadudieglugUves B-
Tocotrienol waz &-Tocotrienol Wug T 1auane1siuiinavinli
Ysunadamduduananeiy dausinnuiniandudeylusy y-
Tocotrienol 3nfign Windy 62.19 Wesidud sesaun fo a-
Tocotrienol Wity 28.63 Wosliud Tuvaziimfiudfeglusy
Ol-Tocopherol Y-Tocopherol 5—Tocopherol b8y [3
Tocopherol nuluuSunausi windu 5.82 3.11 0.13 wag 0.11
Wosidud gy Setniudlaunadiviinadndudiman
geiian dafldrganindraiugnenfiang veslune Viufiuyuun
fagiun{ wae lsdlued (Table 2)

fugissiuiinaiiiusunaansweulnlyenfiuuansig
fulunsadegsfidoddnyds (Table 3) nofitniuglagiund
Usinuansueulvilveniugsiign sesawn fie lsdlued wagiiviiu
YUUNW MIUAINU (27.58 27.58 uag 21.71 dadnfusia 100 n3u
paddy) Fadas 3 fugivsinumsueulnleiugainiiing
Wudveutiany lauund wavvenluwe dusuaaisuoulnlen
U Wiy 1.36 1.10 uay 0.98 faaniuse 100 N5U MUAIAY
dolswiansusznevituednienualuiwiadindesvesdii
WU 9 WU fianuuaneaiulunisadfogadideddayda
(Table 3) 41vtusveslumeiiusinaasUsznauituedniiaun
gefian winfu 368.11 fadnsu GAE sis 100 N3y s93A%NAD
Wugvieuiune uaz lauund auddu (336.98 327.83 fadnsu
GAE s 100 n3u aud1d) drudnniuglsdiue’ uiiugaun
uay ﬁaq%um‘ﬁﬂ%‘mmaﬁﬂisﬂau*?\luaaﬂv{wmagﬂuﬂ%mm
308.84 274.99 Wag 265.98 fladnu GAE fio 100 N3N MUAAY
wazannisiananssudusyyadaszluwdad1indes Tneds
DPPH wu31 Aanssudueyyadasglumdatindesesdaiug
#1199 danuwandrsiulunisadfeaffeddayds (Table 3)
Taefitiuglsdiueififanssuduoyyadassgeiian iy
44.73 Wosldud sevasnde Wudlauund weuluwe dagiums
wag MUNUYUUN AINAGU (43.29 43.48 42.24 uay 42.19
Wesidud audwiv) dudriiugneniunedinssuiiveyya
dasvAouinei (38.67 Wosidus)



V. Raksapon et al. / (PRAWARUN AGRICULTURAL JOURNAL 2023) 20(1): 106 - 112

108

Riceberry

Ninsurin

Figure 1 Six rice varieties including Som Malee, Hom Pimai, Hom Baitoey, Riceberry, Ninsurin and Tubtim Chum Phae

Table 1 Phytosterols in 6 rice varieties

Tubtim Chum Phae

Varieties Campesterol Stigmasterol B-sitosterol  A5-Avenasterol A7-Stigmasterol A7-Avenasterol Total Phytosterol
(mg/100g) (mg/100g) (mg/100g) (mg/100g) (mg/100) (mg/1009) (mg/100g)
Som Malee 165.60+1.18" 10.330.53° 28.88+0.15° 5.55+0.49° 8.38+0.32° 4.59+0.39° 223.32+2.04°
Hom Pimai 156.51+0.69" 17.12£0.81°  30.37+0.45° 2.94+0.21° 12.92+0.35° 2.97+0.39° 222.83+1.08°
Hom Baitoey 154.74+0.45" 16.50+0.57° 30.96+0.27° 2.81+0.26" 12.13+0.20° 4.01+0.22% 221.15+0.67°
Riceberry 147.34+0.51° 17.77+0.22° 33.55+0.67° 2.99+0.15" 10.65+0.29° 2.56+0.21° 214.86+1.46°
Ninsurin 144.68+2.14° 19.15+0.63 33.84+1.19° 2.92+0.36° 11.52+050° 2.59+0.49° 214.70+5.11°
Tubtim Chum Phae 148.18+0.39° 17.41+0.49™ 33.20+0.41° 2.95+0.31° 10.77+0.44° 3.39+0.33% 215.90+1.13°
Mean 152.84:+0.89 16.38+0.54 31.80+0.53 3.36+0.30 11.06+0.35 3.35+0.34 218.79+1.77
% 69.85 7.49 14.53 1.54 5.06 153 100.00
Fotest - . . - - - .
CV. (%) 0.71 3.48 197 9.42 3.28 10.47 1.14

YMean values + standard deviation of determinations for triplicate samples. Values with different superscripts in each column were significantly different at 0.05

probability level. ** = significant at P< 0.01.

Table 2 Vitamin E in 6 rice varieties

Varieties Q-Tocopherol B-Tocopherol Y-Tocopherol S-Tocopherol Q-Tocotrienol Y-Tocotrienol Total vitamin E
(mg/100g) (mg/100g) (mg/100g) (mg/100g) (mg/100g) (mg/100g) (mg/100g)
Som Malee 10.99+0."% 0.11+0.02° 5.00+0.14° 0.14+0.01° 53.76+2.24° 113.4120.66° 183.80+1.19°
Hom Pimai 10.48+0.32° 0.18+0.02° 579+0.16° 0.11£0.02° 54.92+0.95° 107.28+0.48° 178.76+1.11°
Hom Baitoey 12.88+0.18° 0.11+0.02° 5.66+0.08" 0.19+0.02° 49.72+0.74° 109.48+0.88° 178.04+0.08"
Riceberry 9.66+0.12° 0.25+0.02°° 5.10+0.17° 0.28+0.03" 46.99+0.53° 103.29+0.89° 165.59+1.39°
Ninsurin 8.60+0.15" 0.24+0.02° 5.37+0.18° 0.30+0.02° 44.18+0.40° 118.58+1.12° 177.29+1.03°
Tubtim Chum Phae 9.18+0.20° 0.29+0.02° 574+0.11° 0.31£0.03° 54.35+0.48° 108.110.43% 177.98+0.44°
Mean 10.30+1.45 0.20£0.07 551+0.28 0.22+0.08 50.65+4.29 110.03+5.57 176.915.75
% 5.82 0.12 3.11 0.13 28.63 62.19 100.00
Fotest . . . . . . .
CV. (%) 245 9.69 263 9.72 2.17 0.71 0.66

YMean values + standard deviation of determinations for triplicate samples. Values with different superscripts in each column were significantly different at 0.05

probability level. ** = significant at P< 0.01.

Table 3 Anthocyanin total phenolics and free radical scavenging activity determined by DPPH method

Varieties Anthocyanin Total phenolics DPPH
(mg/100g) (mgGAE/100¢) (% Inhibition)
Som Malee 1.10+0.16" 327.83+4.44° 43.29+0.23°
Hom Pimai 1.36+0.11° 336.98+7.03° 38.67+0.71°
Hom Baitoey 0.98+0.16° 368.1146.07° 43.48+0.45"
Riceberry 27.58+0.52° 308.84+5.72° 44.73+0.46°
Ninsurin 28.67+0.25° 265.98+10.78° 42.24+0.89°
Tubtim Chum Phae 21.71+0.36° 274.99+8.78" 42.19+0.38°
Fotest . . .
CV. (%) 218 2.38 132

“Mean values + standard deviation of determinations for triplicate samples. Values with different superscripts in each column were significantly different at 0.05

probability level. ** = significant at P< 0.01.
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Received: 10 May 2023 The objectives of this study were to quantify phytosterols and bio-active compounds and to
Revised: 4 June 2023 determine antioxidant activity in some rice varieties. The experiment was laid out in a completely
Accepted: 6 June 2023 randomized design with three replications. Six rice varieties including Som Malee, Hom Pimai,
Online published: 12 June 2023 Hom Baitoey, Riceberry, Ninsurin and Tubtim Chum Phae were analyzed for phytosterols, vitamin
Keyword E, anthocyanins, total phenolics and antioxidant activity determined by DPPH method. Significant
Indigenous rice differences among rice varieties were observed for phytosterols, vitamin E, anthocyanins, total
Functional ice products phenolics and antioxidant activity. Campesterol, B-sitosterol and Stigmasterol were found
Husked rice predominantly in rice grains accounting for 69.85, 14.53 and 7.49 % of total phytosterols,
Bio-active compounds respectively. Som Malee, Hom Pimai and Hom Baitoey had the highest total phytosterols,
Antioxidant respectively, and they were significantly higher than Riceberry, Ninsurin and Tubtim Chum Phae.

y-tocotrienol contributed to the largest proportion to total vitamin E in rice grain (62.19 %)
followed by a-tocotrienol (28.63 %), whereas a-tocopherol, y-tocopherol, 8-tocopherol and B-
tocopherol contributed to the smallest proportion of total vitamin E. Som Malee had the highest
total vitamin E, which was significantly higher than other rice varieties. Ninsurin, Riceberry and
Tubtim Chum Phae had the highest anthocyanin, respectively. Riceberry had the highest
antioxidant activity followed by Som Malee, Hom Baitoey, Ninsurin, Tubtim Chum Phae and Hom
Pimai, respectively. Differences bio-active compounds contributed to antioxidant activity
indifferent rice varieties, and consuming only one rice variety may not provide sufficient bioactive
compounds. Therefore, the rice consumption as functional or medicinal food, it is highly
recommended to mix brown rice of more than one variety. The mixed brown rice between white
and colored rice including Riceberry, Som Malee and Haum Baitoey as multigrain rice is
recommended as an excellent option for healthy.
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