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ABSTRACT: A study on inheritance of antioxidant traits in brown rice was an important basic genetic information for
estimating the possibility of rice selection with high antioxidant traits in the progeny population of “RD41” x
“Riceberry. This population was generated and planted at Pathumthani Rice Research Center between August 2016
and November 2017. The objective was to study the inheritance of antioxidant traits of brown rice in the F,
population derived from RD41 (P,) x Riceberry (P,). The brown rice of Py, P,, F;, and F, were extracted with 1% (v/v)
hydrochloric acid in methanol. Then, the content of the antioxidant traits including total phenolic content (TPQ),
total flavonoid content (TFC) and total anthocyanin content (TAC), and antioxidant activity including ABTS radical
scavenging assay (ABTS), and Ferric reducing antioxidant power (FRAP) were analyzed. The results found that the
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colors of rice pericarp were regulated by two recessive genes, and the frequency distributions of F,antioxidant traits
were continuous and non-normal distribution. Furthermore, the distribution showed transgressive segregation. The
high positive correlations between all antioxidant traits were detected (r=0.910-0.973, p=0.01). The genotypic
coefficient of variation (GCV), phenotypic coefficient of variation (PCV), heritability (4#°), and percentage of genetic
advance (%GA) exhibited the high value and ranged from 40.08-117.62, 44.13-124.35, 0.82-0.94 and 75.16-229.74,
respectively and the difference between GCV and PCV were low value and ranged from 1.57-6.73. The results
suggested that the antioxidant traits in this population were expressed by quantitative inheritance of polygene,
reculated by recessive genes, and indicated to be influenced by genes rather than the environment. Consequently,
the possibility of selection in rice cultivar for the antioxidant traits from this population was successful.

Keywords: Oryza sativa L.; antioxidant compound; antioxidant capacity; percentage of genetic advance; heritability;
Inheritance
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75 Ferric reducing antioxidant power (FRAP)
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RD41 (Py) $1uay 20 sy Mdeviumdadudunn g RB (P, F1wau 20 diu fievuwdadudiiesh uagdngu F,
1w 15 du Siferusdaudiinanndu (Figure 1) vty F, fnsuanseenvesdifioviusdaiu fieh 102 fu
Fuinna 39 du wardenn 52 fu Hudhsdmidorudadiiett: dhea: 89190130 9: 3: 4 uasvaaeu Chi-square 7
sesuAMIL ey 95% WU fldn y2=1.382 (p=0.511) §1 p>0.05 (Table 1) LLamdﬂé’ﬂwmzﬁmmL?jaﬁmmﬁmﬁﬁumuau
11U 2 q uagdufisereiuwuy recessive epistasis Tnefl homozygous recessive YaBus Ul N wzdarIens
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9: 3: 4 uennfignumsuazamy (2563) ldAnuAvead efumdavestngu F, Aldannisuauiug ssnnadiug
“Riceberry” U “Khao’Yipun DOA2” wuh Snsndrunesdideviumdndiaei Siana: dum wihi 9: 3 4 wudu Tneil
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Wang and Shu, 2007)

A

o/ ¢
U

1 cm.
Figure 1 The colors of the rice pericarps. (A) purple, (B) brown and (C) white.
Table 1 Segregation of the pericarp colors in 208 F, families from the cross of RD41 x RB.
‘ pericarp color X
rice total Pvalue
purple brown white 9:3:4
RD41 (P,) 20 20
RB (P,) 20 20
F, 15 15
F, 109 39 52 208 1.342 0.511

The ratio was not significantly different at p>0.05.
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vesdnunizdusendinduluuisiuesuszvnsgu F, innnindsiug RB (P,) Fauandliiiiiu transgressive segregation i
\inannisianguivsivesdiu (Figure 2) LanIndnuaETILALERNNSENenandUSinas (quantitative inheritance) Wuna
11INNIAIUANTDITUMAEH IS (polygenes) (Poehlman and Sleper, 1995) @anndasiuauidunouniinvalenuiy
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genes vhutinfiadrseuleiisndusonisduasizdarsdusendindu (Shih et al, 2008; Park et al, 2016) structural
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gene Fadubuiiadraeuls dihydroflavonol 4-reductase Liaduaszailanoulnleefifu (eucoanthocyanidins) @13
Faudmsunsdaaseilusueulnlseniy (proanthocyanin)1uﬁﬂaﬁﬁL?Jaﬁ:MLm§m?lLLm way woulnleeiy (anthocyanin)
‘Lu%’nﬁﬁﬁaﬁ:muﬁ@ﬁmaﬁw (Furukawa et al., 2007) @1u regulatory genes ﬁmﬁwﬁa%’wﬂﬂﬁuﬁ%’muammsaamﬁama
WUFNIIUYDY structural genes 1ng regulatory genes ﬁﬁmﬁﬂﬁmu@umié’qLﬂiwzﬁuauiwlszjmﬁuiuﬁnﬁﬁL?J"av’juLuﬁmﬁ
12961 Ao PbW3e Ra gene Fadufuiaislusiuilifndesiunismununszuiunsaensiansiugnssuvesduiiaiig
ulesisdusenisdansesiuoulylesniu (Sakamoto et al, 2001) uonandfistuminazane (2557) Idvimaaeunis
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Feiudnuaiy TPC TFC AC ABTS ua FRAP gafimsdienaaniaiugnssudeuimudisdunatesumis uasgnaunu
mgBuRBeuAEIiU TAC

ogslsfinaluvarsnudderouniinsenuilinuweulnlv duluinifiBerusdndvn Jadunannsld
davhazatslunisadnaisanudndii denndeadui1uideves Ghasemzadeh et al. (2018) war Maisuthisakul and
Changchub (2012) fildld#whazans HCL luwswealunisadaasanumdndsilidnifidoruudadunausoiae
TAC I vpuzitinTauazaniy (2560) 1Hwsealunsafnansanudndndsiamnsaindr TAC andmiifiderumdndyn
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Figure 2 Frequency distribution of TPC (A), TFC (B), TAC (Q), ABTS (D) and FRAP (E) of 208 F, families from the cross

of RD41 x RB. The arrows indicat the average of antioxidant traits.
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aad i

anwgAUeanTntureIt1ITu F, danuduiusludsuinseiusg1eidedAyneadain p<0.01 dein r &1
0.910-0.973 (Table 2) dsfiodndud r figs uansiransiuoendiadululszvngtngu F, Tusuumsiueendindugsd
%ﬁqm%‘ﬁmaaﬂ%msﬁugﬂm}uﬁu Uathansdusendnduiiiidneamile TPC TFC uwaz TAC anunsneengnissueendindu
(ABTS uag FRAP) 167 detuilefuilnasudssmudniifiansiusendinduiussdussnoulutmaiigeansfuoondndy
wansufiareengquiiiueendinduldluszdugs aenndosiuauideves Umnajkitikom et al. (2013) Ald@nwansdtu
pondinduluinndeseniusmmesaziinfutmiitideumandsheh wuiid TPC SanuduiusluBsuindu ABTS lag
fifn r vty 0.844 wansiiluinndessentiusiaesafindislen TPC geanusaeongrisiueendnduldd vuiteves Jin
et al. (2009) Fs@nwiluuszans doubled haploid ﬁlﬁmﬂ@'wau “Zhai-Ye-Qing 8” AU “Jing-Xi” Wu11 dnway TPC &

AMUFUNUSNIUINAUANwaY TFC way ABTS lusyauuiunais taaflan r winnu 0.581 way 0.446 MIUa1AU LazdIIuIdY

oA

994 Phaiwan and Sudarat (2016) leiAnwauduiusvesdnwasz TPC TFC TAC ABTS uay FRAP ludniifiieviuwand
17 Buns uardsine nudyndnueiinnudiiuslumeuindedu wasdian r daus 0.703-0.962 druainfinuindnuas
TPC TFC waw TAC Sarwduiudfugvisuoondndufio ABTS uag FRAP lun1sBusuitmnnsufudseiuslidiuium
a3 usandindu 1y TPC TRC wae TAC geluwdndny dufietianeiuguiuussduannsneengridusondnduldlu

EEAZVG RV

Table 2 Correlation analysis of antioxidant traits (TPC, TFC, TAC, ABTS and FRAP) of 208 F, families from the cross

of RD41 x RB.

Traits TFC TAC ABTS FRAP
TPC 0.953" 0.942" 0.940" 0.973"
TFC 1 0.918" 0.910" 0.948"
TAC 1 0.939" 0.967"
ABTS 1 0.950"
FRAP 1

** significant for p<0.01

N1FAATIENRIAUTENBUNNUTNTTH

Uszanaurn A GOV PCV wag %GA vasdnuazUSunaansinusendindu uasdnunzarsiueandindu fuansly
Table 3 9nMsfny Wi dnuuedueenBndunndnumeden GOV uar PCV SAdous 40.08-117.62 uay 44.13-124.35
paddu Tne TAC fif1 GOV uae PCV gefianfie 117.62 uay 12435 nud1dy uansidnuae TAC dlieumainuaegs
nanYaEsUeNTITUSY 9 (Ahmad et al,, 2016) LagAIALLANAINTZNING GCV fiu PCV mamné’ﬂwmxﬁmﬁm'jw 10
fausl 1.57-6.73 udnsiin1suanseanvesdnumeiueendinduiluamnandvinavestudinnniranwiindon (Ahmad et
al,, 2016; Sanghamitra et al., 2018; Roy and Shil, 2020; fananwaluazany, 2564)

o
v o 1 o '

A1ERTILENTINIULLINTN (F) vesdnvagiueanBnduyndnuusdA1a9iwe 0.82-0.94 Tnadnua TPC fiAN

H gafian uazanwauy TRC JA1 A d9ge Wuigiuen %GA FalA1asu 75.16-229.74 wansindnuaiziuaendinduves
Use¥n3 F, veegnauiugduanioana1ndninaveddu (Ahmad et al, 2016; Roy uag Shil 2020) @ennaeifiuauideves

Roy and Shil (2020) lanauiuginmansenanlulsesngsy Fs wag F; nudndnuaeiidnuinasmun taud aauge dmdn

)
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Table 3 Genetic variability parameters for antioxidant traits (TPC, TFC, TAC, ABTS and FRAP) of 208 F, families from
the cross of RD41 x RB.

Traits Mean+SD Rang pPCV GCV PCV-GVC H %GA

TPC 232.79+123.14 68.00-666.67 52.77 51.20 1.57 0.94 102.57

TFC 548.45+242.64 192.00-1420.00 44.13 40.08 4.05 0.82 75.16

TAC 40.13+50.02 0.16-307.81 12435  117.62 6.73 0.89 229.74

ABTS 16.71+12.87 0.59-65.99 76.81 71.98 4.83 0.88 127.38

FRAP 47.74+24.89 16.57-146.66 52.01 49.89 2.12 0.92 98.83
a5u

9
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v a
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