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Hom-Bon rice: Chemical composition, phytochemicals and its application in wheat

bread substitution
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Abstract

This study aimed to investigate the chemical composition, phytochemicals, and antioxidant activity of Hom-Bon rice, as
well as to determine the optimal level of wheat flour substitution with Hom-Bon rice flour in bread. Three characteristic forms of
Hom-Bon rice, namely brown rice, polished rice, and broken rice, were analyzed for their chemical composition, phytochemicals,
and antioxidant activity. The results showed that the fat, ash, and total dietary fiber of brown rice contained significantly higher
levels than the other samples (p<0.05). In addition, brown rice exhibited the highest contents of vitamin E, anthocyanin, and total
phenolic content, which were consistent with its greater antioxidant activity. The substitution of wheat flour with Hom-Bon rice flour
at levels of 0, 15, 30 and 45% (total weight of flour) was evaluated. Increasing the proportion of Hom-Bon rice flour resulted in
higher bread density, lower specific volume, decreased lightness (Lk), and increased redness (a'). Texture analysis revealed that
at higher substitution levels, the bread exhibited an increase in hardness and a decrease in springiness. Sensory evaluation
indicated that overall liking decreased as the substitution level increased. The optimal level was found at 15% substitution,
showing overall liking comparable to the control. A shelf-life study demonstrated that the addition of a preservative (calcium
propionate) effectively inhibited microbial growth and extended the shelf-life of bread up to approximately 6 days.

Keywords: Hom-Bon rice, rice flour, bread, wheat flour substitution, phytochemicals, antioxidant activity, shelf-life
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Figure 1 Characteristic forms of Hom-Bon rice.
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Table 1 Ingredients used to produce one loaf of bread.

percentage of Hom-Bon rice flour replacement

ingredients

0% (control) 15% 30% 45%
wheat flour (g) 200 170 140 110
Hom-Bon rice flour (g) 0 30 60 90
dry yeast (g) 4 4 4 4
sugar (g) 30 30 30 30
margarine (g) 16 16 16 16
salt (g) 2 2 2 2
milk powder (g) 10 10 10 10
egg (9) 10 10 10 10
water (g) 130 130 130 130

source: adapted from Sungin & Pongtong (2022).
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leamafigandnd1edad uinudnanseangranisdaninuneaiia tun Aaduduazuweninloantu Jliunanas
nnsuAntnaedmand1aeiaansqodetmaudiazuauinloeiiv ieasanilaniadudaiuesndiauuinngd
(Shao et al., 2014b; Juliano & Tuafio, 2019) A8AARBILAANIINNIFUELYADATY DPPH NHAanAY doudnain

anafliAnaastuidalziuagunedau feinTinmanuleaimslussAungenauflawBauieuiudadng

Table 2 Chemical composition, phytochemicals and antioxidant activity of Hom-Bon rice.

Hom-Bon rice
characteristic (dry basis)

brown rice polished rice broken rice

chemical composition

protein (Nx5.95) (g/100g) 9.88+0.16° 9.63+0.05° 8.87+0.17°

fat (g/100g) 1.48+0.04° 0.81+0.05° 0.76+0.03"

moisture (g/100g) 10.50+0.12° 10.25+0.09%*° 10.11£0.22°

Ash (g/100g) 1.15+0.09° 0.80+0.02° 0.54+0.01°

carbohydrate (g/100g) 76.99+0.23° 78.5+0.21° 79.83+0.20°

total dietary fiber (g/100g) 4.10+0.48° 1.90+0.10° 3.49+0.21°

soluble dietary fiber (g/100g) 1.71£0.13° 0.74+0.02° 1.13+0.11°

insoluble dietary fiber (g/100g) 2.39+0.35° 1.17+0.09 2.36+0.25°

amylose (g/100g) 31.53+0.08° 33.21+0.15° 34.44+0.33°
phytochemicals

vitamin E (alpha-tocopherol) (mg/100g) 0.49+0.02° 0.18+0.01° 0.10+0.01°

anthocyanin (Eg. cyanidin-3-O-glucoside) 85.00+0.29° 33.12+0.09° 20.49+0.23°

(mg/kg)

total phenolic content (mg GAE/100g) 119.93+0.46° 64.10+0.62° 65.09+0.43°?
antioxidant activity

DPPH activity (mg GAE/100g) 26.89+1.19° 7.97+0.08° 4.53+0.03°

note: values with different superscripts within the same row are significantly different (p<0.05).

2. an1sAnL BN aresutlsiven auRwNnsan lun saanauntle
= a a = o % =
nisAnmgrInvnnzanluntsnanaunlslinaAnelEnfesavaasudovenveaumaunuuiiana
ldun fasaz 0 (gmaaauAw), 15, 30 uay 45 wesiwinutls wudnaunthgasacuan (Idulanadon) Hdnwo
X A a o \ ° A o A o o A v o | Al
\aaunlany 82319 Jngunszatsrinat AN LaNe LATHAN B IeANAANILNA8AARBIT LAY AT NIWILLLIE

AR A4 (Table 3) uansdnlasaainalilsiunguauluulsandadimnuanysal arunsanniiufingliat19m We i

8 9

Punnuuildavenueuluszau Soaay 15 Al dunalddilenunTiBuidduaw uasiledudauiuaiu gngud
3 di ¥ 1= ai ¥ o o @ [ rdl a
naEnas Wasainuildanenueulddnguinidulassafaanlunisinifiufitgan sueulaesn lasminaann

navdinaestias aswinlilasdnevestunleldannnsarenasialdwinnaqs (Onyango et al., 2011; Houben et al., 2012)

1

tdl o ¥ d’j aAal dgl 1 o IS dall 1 =<
NILAUNTINALNUTALAE 30 LAz 45 waruniliadnauatvinlan Janunuziiarunlaiuy N WAZINTUANAN

'
a

Tnaaniznismaununfesasit 45 wudraunlaEuinisgustaesidaly A9 (Figure 2)
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(a)

0% 15% 30% 45%

0% 15% 30% 45%

Figure 2 Appearance of bread substituted with different levels of Hom-Bon rice flour; (a) Bread slices,

(b) Bread loaves.

3. HANNIIATIZININLAT AT NN NULNT
a I = ‘dl a v £ o Y
NN9ATITINNAikarNeN W asuNTlaInawnBLTadn s T e nuewlusE AUSRE AL 0, 15,

30 uaz 45 wudiAIANTBeE TN Fatar 37.59-39.92 (Table 3) Huudliuinawlain maunusoauly

1
= 1

o = EEE A = | ) = v o & A % o
danenueiNIY iWwALaiUAT a, HAeglugae 0.90-0.94 HuusTiliaauwideinimmaunudqauedaven
PR ¢ , o N ' v v al : ' Y
URUANTUUTY Alcantara et al., (2020) $1enudNslduivianaunuuanaiinasianistnamnaniauwas

d‘ ¥ QOJ 1 ¥ k4 o % ' ¥ o a 4’
nistadeugnaaasinnie lulaszndninisey nsldutlsdnainlinnsdramannsenlldusnunmnaieesis
KX A o Y a o o 901 Y v j o KX A o
anas Asddoun Tinaniusisviauieanlities AnaunIanaINIseLAIAgITNIATa Wz 92Ul
A > A4 A o 3 = P & S
wudnduunlduanauloinszaunimaunuuivinonenuey aneiiauuwdwinay Thagasaauaniad
FHIAIINNIZGINGARD 3.550m%g wariA1ANILILILANgARAS 0.28g/cm?® daugnsinaunuuadianenen
o = ° s 4 a | =
Faraz 45 NANLBNINIIUNIZANGARD 2.240m%/g WATHAIAINNILLILGIARRAR 0.45g/cm® NIARAIYRILFNAT
UNZUAZNTRNTLLRIANUWIUUARAINNNTAR AL TR NG FaLnu A Aty lunisaFielassada
Qatdl o =3 24 J o ° v = o/ £ R a ;A
andANANAUAsEndan19udn (Hathorn et al., 2008) vinlauntlsdin1srenafatiasaaaelliuinsanaq
\iuLREaiUNNIANI189 Supakot et al., (2020) NisrenudnnisantTunungeuluaunlavin i Funsesus

[
v o 1

TTaanaanarin e AN N AN UUBANNINGY N13a8n s N Has astarunTain liunszaaan 1y ldeannndn

a

ANANTULAL 3, AIHANG

al
[

pRp Y 1y oA A A a X \ ! *
uNTl AN aunusae T re UK NUTEe RN AN WIULTN RN TY ANAINET9 (L)

= v Al a v QI dgl 1 a A ol 1 1 o aa Sl %
Fuunlluanas wazAZuad (2*) Tu AT dauA1dwaed (b) JAldunnA1aiunnedda wiluun linanas
AINA1AU (Table 3) Huannainuaulnlaedudaduseadngiianduns-Auissludianenveu asnprdasiy
NN9ANMIUBY Weenuttranon et al., (2024) #37e1u31n13uileda1A (T9lsdiuess) nauwnuluaanieiannig

wilsgiannuils Analirauadeanasuaziinauiduduasiiunansoed



RMUTSB Acad. J. (2026), 14(2): 271869 9 of 14

Table 3 Chemical and physical properties of bread substituted with different levels of Hom-Bon rice flour.

substitution moisture water activity specific density color values

level (%) (%, wet basis) (a,) volume (cms/g) (g/cms) L a b

0 37.59+1.24° 0.90+0.00° 3.55+0.09" 0.28:0.01°  76.99+1.28° 0.19+0.19" 15.7021.17"
15 39.80£0.47" 0.91x0.00" 3.19+0.27° 0.32+0.03"  73.41#1.00° 0.93:0.20° 15.24+0.62
30 39.87+0.55" 0.910.00° 2.64+0.12" 0.38+0.02°  71.60£0.84° 1.49:0.39° 14.99:0.22
45 39.92+0.37" 0.94+0.00° 2.2440.29° 0.45:0.06°  68.06:0.39° 2.73:0.12° 14.48:0.33

note: values with different superscripts within the same column are significantly different (p<0.05); ns = not significantly different (p=0.05).

[
&

o dgl o o -ﬂl a v ¥ U 1 [~3 QI

nuuziiledudaresrunilsinaunuudsanasaudadiavenueuw wudiArAnuudsrasrun ANy
At NATHAATYN19ADR (p<0.05) LiaiNszAuNIsnaLnuLTsinananuan A9 (Table 4) AINgAIAILANTT
AR 186.75g Winiu 350.88g NszALNTmALNUiaaas 45 Lanadnn1aiinutadare e I runiled
ANTHLULLAZRINNINTUARAARBIA LA A NNUILUUATATE A1 nEauen wudiHuunltduanas Inagas
AOLIANEANLRAY 7.70mm 1nsengnmmaunuulidnonenueuiiAeatanatetlutag 6.48-6.67mm LEN1nINgLAL
Py o g v a o A L ] =~ & \ P \ ' L=
Mleasinldnunileillassairandandudonas dournanumilen uazanupeadne Aanlduansisatied
. aa v O . o Ao X . a
HdATyneads (p>0.05) udariuuwsliuinaudndeuniu Araruudeiiinauuaz A uEanguiianas
wanliiiudnlassafrsauntlaiaonnuduinay wulavialdlundnduemanngieu (Arendt & Dal Bello, 2008;

Sciarini et al., 2010)

Table 4 Textural properties of bread substituted with different levels of Hom-Bon rice flour.

substitution level (%) hardness Cycle 1 (g) springiness (mm) gumminess (g) chewiness (mJ)
0 186.75+54.99" 7.70+0.67° 107.88+26.40™ 7.99+2.54™
15 228.25+77.10° 6.67+0.67° 112.25+37.41 7.44+2.99
30 250.37+94.60° 6.64+0.65° 117.50+£46.06 7.64+3.71

45 350.88+42.95" 6.48+0.72° 140.88+18.41 9.19+1.38

note: values with different superscripts within the same column are significantly different (p<0.05); ns: not significantly different.

4. HANNTNARBLAINTOLYBNENARDLTN
NNINARBLAZUUUAINTELIBIEN AR LTN WUIN1INAUNLLINT e NLaUTHAFEALIANHDIZN
dszamdnianesaunilves il dAyneada (p<0.05) gnaasudulinzuuuannugauauniiegaInauAnAIL
ﬁnwm:ﬂmnglw:ﬁm@uuﬂﬂﬁqmnﬁqm (8.10 AZWIL) UAZAARIANATZALININALNUT ALY anannaunuuls

TN LBUTDEAY 45 IAATUULIZALTAULAN LR DNTaUU1UNAN (6.40 AZWUL) A4 (Table 5) NAINTUIATNGU

[ '
=3 ]

PRI v A o o o A a o v a a
gaaruNT e asuuladlyl Auduarnautlnun MNanaInINIZAUNINANUA A NTUIT LAY AU AWIARAZIZTNR
WLINALLUBANNTD LA AT R UBITLN TN A AN BAN T AUN1INA LN 1reNLeY NAaINNNTAsLLLad

. o . v o & e oA & A
IRNHOIEN NN LAz ANTAN TNy FUlsenn Tiun edNdaniuuuuasiunnau nauaNaINNg
=® le ] d‘ = o = o v v QI
auanad FNdesaTIANwANAanauNnsauRsuiugRsacuan A liazuuuaugatlusi unausauay

satRanasiiaitssALuTdaventen negasnuanldAzuwy 7.67 ez 7.90 AzuWY daugrsTmawnuienas 45
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IFAzULN 5.77 waz 5.73 Azuun ANaAL danalianyuuazanteusaniuun duanaatnsdniau Inagns
pruAn AR LA INTELIINGITIgR (8.27 Azuuw) uazgrsTinaunufanas 45 IEAzuULANGR (5.47 AzuLL)
TenenpdesiuaAmNIITIINENIANLAY RinaTamnzasuuTianacuazar Ik iR wile s
nanaunuutldnanenueu iliiledudareunTuniuazudeiu faannminjuuazautaumamesdising
atlwlafimunudngasmaunusnaulinovenveuienss 15 IWazuuuannzeusnlusziuteuihunanedisgaunin

(7.33 pzuuw) IndiAeiugrsatuAnngn anungramaunuienas 30 uaz 45 HazuuuanadatiwseLie §uslna

'
=

FufAntapanuanssresiledndanudainly Auiuntsldudionenvenferas 15 Junnnzannganld

nounuuanainaliflndiAsaiugnsacuny

Table 5 Sensory evaluation of bread substituted with different levels of Hom-Bon rice flour.

substitution level (%)

characteristics
0 15 30 45

appearance 8.1020.80° 7.57+0.90° 6.97+0.81° 6.40+1.33°
color 7.97+1.00° 7.671.068™ 7.2320.86° 6.60+1.40°
odor 7.87+0.97° 7.171.05° 7.0321.19° 6.43+1.36°
flavor 7.67+0.96° 7.070.64° 6.63+1.19° 5.77+1.36°
taste 7.90+1.06° 7.03£1.19° 6.07+0.94° 5.73+1.41°
softness 7.9021.06° 7.20+1.06° 5.87+1.33° 4.87+1.59°
overall liking 8.27+0.91° 7.33+1.06° 6.27+0.83° 5.47+1.25°

note: values with different superscripts within the same row are significantly different (p<0.05).

5. nanailazunamnsqaurizdaesaunszudnaniafiuinm

o A o > o = P a = )
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o o a = s
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q

v
G
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Medical Sciences, 2017) sz 1¥anduanqaunieioan luaunaui i 1& wuldiiu 1x10°CFUIG Saruaze
1adifin 100CFU/g mumuuﬂ\aﬁ’lﬁmqﬁwﬁﬂwuﬁﬂmuﬁauﬁﬂ’ﬁwum 7.10x10°CFU/g uaz8dsuazan 80CFU/g
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(Garcia & Copetti, 2019; Stopforth & Kudron, 2021) nslddmgiuds luFunmuimanzaunudanivuagunsm
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Table 6 Microbiological changes of bread substituted with 15% Hom-Bon rice flour during storage.

bread without preservative bread with preservative
storage period (days) total plate count yeast and mold total plate count yeast and mold
(CFU/g) (CFU/g) (CFU/g) (CFU/g)
0 <10 <10 <10 <10
3 9.1x10’ 65 5.1x10° 75
6 >1x10° >100 7.1x10° 80
a5l
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