P-ISSN 0858-4435
E-ISSN 2651-1231

MNsasImendansuazinalulad Homepage : http://li01.tci-thaijo.org/index.php/tstj
7 30 avudl 3 (WenAN-SiqUIBY 2565) v [47-58]

YIunaunsamazaniazauaansalun1sinueyyadaseuas
PranugiuliasnUgnluaaiuinengg
Ferulic Acid Content and Antioxidant Capacity of Landrace

Rice Varieties Growing in Different Locations

NN AL, Youd ollaua*
madvualuladnsuaniy aaizmaluladnisinyms
an1vumaluladnsy90una W I9aNNI5aIMNTZUI NFUNNLNINAT 10520
Juthathip Kunnam, Chorkaew Aninbon*
Department of Plant Production Technology, Faculty of Agricultural Technology,
King Mongkut's Institute of Technology Ladkrabang, Bangkok 10520
Received 24 January 2022; Received in revised 4 May 2022; Accepted 6 May 2022

UNANED

fiugimiinsnevaussdeanimandeuiiuanmsiulagionzUiinamsddyluudn nsnaRsiidl
TnguseasdLiie ﬁﬂmﬂ%mmaaﬂimL‘V\IagaﬂLLamammuﬁafl,umﬁéhua%aﬁaﬁﬂusﬁnﬁuﬁﬁwﬁaqLﬁaﬂgﬂ
Tunangan MWIngel 1WUNLNSMARBILUU Randomized complete block design (RCBD) $1uaw 3
svslsivEmstuifednitudiosiuau 5 Wug Ugnvnaeuluanmuandesfiunndetu 3 aoud Tau Smin
NJUNN A0 wazanauas ivfeyanandarouasges Usinansamednuazainuanansatunsiueyya
9a5% (% DPPH Radical Scavenging Activity) Nan153LAS18%AULUSUSIUTIN (combine analysis) WU
anuiivgninasioUsinansamesdnedsiitiodfameadia (P<0.01) daifugtimuindianuunnsisiunis
A (P<0.01) lunndnumuzdivhnsng dniudlesillinonamadedeutisgdlunnaniminadonde ftus

nailes Tnglvinandawintu 1,093.2 nuseudasdos Wugniivsunaunsamesanasdie Wugnauda (31.48
fiadnfu/wdn 100 nfu) dawiusnfianuaunsatunisiueyyadasyasudisadlann Mugiufinguun

q q

a

sosaanAam ANy uanandl Felinuanuduwusseninednuusnananwan Usuiunsamasanuasainy

Y

ansatunIiueyyadasy

ANENATY: ANINIARDY; A1SNONHAN; NIATILEAN; T1INUled

*HSURAYAUUNAIIY: chorkaew.an@kmitlac.th doi: 10.14456/t5tj.2022.32

u



Thai Science and Technology Journal Vol. 30 No. 3 May-June 2022

Abstract

Rice varieties react to different environments, which affect the phytochemical compounds
within seed. This experiment aims to study the amount of ferulic acid and its antioxidant capacity
in landrace rice varieties when grown in different environments. A randomized complete block
design (RCBD) with three replications was used. The treatment was designated as five varieties of
landrace rice. Rice was grown in three provinces, i.e. Bangkok, Trat, and Sakon Nakhon. Data were
collected for grain yield per plot, ferulic acid content, and antioxidant capacity (% DPPH radical
scavenging activity). The results of the combine analysis found that locations were significantly
different (P<0.01) for ferulic acid content. The rice variety was quite different (P<0.01) for all traits.
Landrace rice with a relatively high average yield in all environments was Klam Feuang 1,093.2 ¢/
plot. Varieties with high ferulic acid content were Kum Luem Pua 31.48 mg/100 g seed Tubtim
Chumphae was the highest antioxidant capacity, followed by Kum Luem Pua. Moreover, there was

no relationship between grain yield, ferulic acid content, and antioxidant capacity.

Keywords: Environments; Phytochemicals; Phenolic acid; Landrace rice
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Table 2 Analysis of variance for grain yield, ferulic acid content, and antioxidant capacities (DPPH)

of five landrace rice varieties growing in three different locations.

SOV df Yield (¢/plot)

Ferulic acid (mg/100 g) DPPH (%)

Location (L) 2 20,861 (6.29) ™

52.28 (14.37) ** 81.33(1.42) ™

Variety (V) 4 134,109 (40.41) **

301.87 (82.95) ** 5251.49 (91.71) **

L*Rep 6 35,486 (10.69) 2.25(0.62) 226.67 (3.96)
L*V 8 108,813 (32.79) ** 5.28 (1.45) * 61.99 (1.08) ™
Error 24 32,540 (9.81) 2.23(0.61) 104.49 (1.83)

CV (%) 22.26 7.64 24.13

*= significant at P < 0.05 level, **= significant at P < 0.01 level, ns = not significant, Number within the

parentheses is percentage of sum squares to total sum of squares
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Table 3 Grain yield (g/plot) of five landrace rice varieties growing in three different locations.

Grain yield (¢/plot)
Varieties
Bangkok Trat Sakon Nakhon

Kum Luem Pua 803.3%¢ 627.3 1,185.1°
Sew Kliang 830.7% 895.8 820.2°
Tubtim Chumphae 690.1°¢ 896.9 758.2°
Klam Feuang 1,093.2° 974.4 734.3°
San Pah Tawng 1 435.7¢ 683.3 725.8°

Average 770.6 815.5 844.7

F-test * ns *

CV (%) 25.0 225 18.6

*= significant at P < 0.05 level, ns = not significant; Means in the column followed by the same letter were

not significantly different by LSD at P<0.05
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Table 4 Ferulic acid content of five landrace rice varieties growing in three different locations

Varieties.

Ferulic acid (mg/100 ¢ seed)

Varieties
Bangkok Trat Sakon Nakhon

Kum Luem Pua 31.48° 26.13° 27.97°
Sew Kliang 14.80¢ 13.92¢ 12.82¢
Tubtim Chumphae 17.53¢ 16.11¢ 16.47¢
Klam Feuang 25.75° 20.98° 19.08°
San Pah Tawng 1 19.08¢ 15.62¢ 15.87¢

Average 21.73 18.55 18.44

F_test o e .

CV (%) 5.26 11.04 5.93

**= significant at P < 0.01 level; Means in the column followed by the same letter were not significantly

different by LSD at P<0.05.
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ANNFUNUSUN9EDR (Figure 2) IngAANMUELNUG
(n) sewimandnuinwasysunansamezanviniu
0.23 UagAIANENITUS (1) SenInmandnLudn
wazANaNIalun1siueLYadastvindy 0.04
uanNEwud Arenuduiug () sewinense
wazdnuaranuauslunsinueyyadasswiniu
0.26 anuansAnwziulean lunuauduiug
SEWINANWUEA19 wanldnuanuduiusieay
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sewhednunesine wuiy ey nsUSuUTaug
Frufielviinandngs Tudsdinsamesdnuazaiiy
ansalumsiueyyadasvasdaillenialszauna
dusalel
dofinsuenuduiusvesUimansnine;
an uaganuanusalun1siuayyadase enudnlll
Audniusiy uansbidiudl Yunansamesin
ovazladlvesdusznoundnuesarsonngninig
Fanmifieasudedlumsiusuyadasinuluing
aaedadlansngnuiadiviadufinuindauduiug
fumuasalunmiueuyadasy weulnlyeniiy
\Huansuseneuiiuednnduuilsiiazausguiim
WWevuwdnuestn uasiigvdlunsfuoyyadasy
fiddy 21n31891u89 Sutharut and Sudarat
wuindafidusnaneulnlsenfiugeiazdaing
anansalunsinueyladasyae [16]
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Table 5 Antioxidant capacities (DPPH, %) of five landrace rice varieties growing in three different

locations.

Antioxidant capacity (DPPH; %)

Varieties
Bangkok Trat Sakon Nakhon

Kum Luem Pua 56.14° 50.94% 60.64°
Sew Kliang 22.36° 22.07° 16.79¢
Tubtim Chumphae 79.32° 69.44° 85.40°
Klam Feuang 31.29° 33.98 30.84¢
San Pah Tawng 1 27.64¢ 22.07¢ 26.47<

Average 43.35 39.70 44.03

F-test *x *x *%

CV (%) 24.16 31.92 14.91

**= significant at P < 0.01 level; Means in the column followed by the same letter were not significantly

different by LSD at P<0.05

4. g3
anfivgniinadeysnansalosinedis
Ay Agyn19ada (P<0.01) druiugtnanuing
ANNUANANAUNIERR (P<0.01) Tunndnvae
fiirnnsdnen Tnedafiudesiilinandnaie
Aoutsgalunnanimuindesdonanilos Tngly
HanAnaglugie 734.3 - 1,093.2 niuseulasdon
fiugiandafiviununsamlogdngeiian Wiy
31.48 fiadnfusiowdn100 n3u laeUsuiaunsa
wegdniiA1egsyning 26.13 - 31.48 dadiniusie
win 100 n¥u dhuiusiiinnmanusalunsdu
oyyadaszaaldun fusiufiuguun vonaniny
1 Snvasnandnudn Usinansaeanuaraany
ansalunisiueyyadasy liflanduiudaediu
nansAnwansliiugn n1sUTul eIl
NanAngs TavdinsaosAnuagauannnly
msfueyyadaszas denillenalszaunaduiala
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5. inAnssuUszne

nsideadailldfuuatuayunisidean
anfumalulagnszaeunaiiinummsaianseds
[s97alA59n15: 2563-02-04-021] waglasuyu
AUAYUIINAINNUNBIMUATIUALUNNTINY [S9d
1A59NT: 6121096]
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