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Abstract

Background and Objectives : Riceberry is an antioxidant and a good source of iron, calcium and vitamin E.
Riceberry flour was used to increase nutrition value and partially substitute all purpose wheat flour in crispy roti
flour. Therefore, the purpose of this research was to develop the crispy roti flour products in order to substitute all
purpose wheat flour with 0% (as a control formula), 40%, 60% and 80% of riceberry flour.

Methodology : The study of the physical and chemical properties of heated and unheated riceberry flour revealed
that they were significantly different. Physical properties such as lightness, colour and texture, as well as chemical
properties such as moisture content, water activity, crude fiber as well as anthocyanin and DPPH inhibition varied.
Furthermore, microbiological properties including total plate count were also evaluated. In addition, the results of
sensory evaluation of each product’s in terms of colour, odour, texture and overall acceptability were performed by
30 panelists using the 9-point hedonic scale.

Main Results : With respect to the physical properties of lightness, redness, yellowness, hardness and fracturability,
it was found that all experiments were significantly different (p<0.05). The lightness, redness, yellowness, hardness
and fracturability exhibited a light purple to dark purple colour in the range of 17.99-62.29, 7.91-10.55, 5.61-33.85,
267.26-2517.96 N and 0.80-6.90 mm, respectively. As the amount of riceberry flour increased, lightness, colour
and texture also significantly decreased. The chemical properties showed that they were significantly different,
except for the moisture. The water activity, moisture content, crude fiber, anthocyanin and DPPH inhibition were in
the range of 0.50-0.71, 1.28-3.62%, 0.35-2.15%, 0.00-22.09 mg/g dry weight and 0.00-45.11 mg eq trolox/100g,
respectively. The microbiological results revealed that total plate count met the standard regulation according to
the Thai Industrial Standards Institute crispy roti (CPS.503/2004). The sensory evaluation indicated that colour,
odour, texture and overall acceptability of crispy roti product supplemented with 40% riceberry flour gave the

highest scores of 7.57, 7.97, 7.67 and 7.87, respectively.
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Conclusions : In conclusion, higher amounts of riceberry flour used in order to replace all purpose wheat flour in
the crispy roti flour product resulted in a high quality texture together with crude fiber, DPPH inhibition and
anthocyanin.

Keywords : riceberry; crispy roti; all purpose wheat flour; flour product
*Corresponding author. E-mail : wattana@rmutt.ac.th
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14 HR2041/50 WATNIBIUAZUNIIIUIA 120 1wt Winsdralefiuefnliinldussqlugeegiiflonneaduuy

« x  d ay o o o

QU INTA uasiuinugoingiiies Aautasann Khumkhom (2019) ialdlunsmaasslwiadasiely

3. AN BNIMIMNIZANYaIN13 [Tt NT 9 s Fia o naunuuiNa1R BN 2 adA I AR LN [2Rnsa L

Tnannsudsiununismaunuuiladendszasdgnsnauausiaouilditalsfiuefinniunszuaunisli

ANINTBU 4 3TAL A gRsAtUAN (Fauay 0),40, 60 uay 80 vevuilaariaunanldlugnslnalgnsuileana
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awndszasA(fesaz 0) llugnsntuAn Anuladgasiingiuain Phuangklang & Mahidsanan (2021); Kangsanant
et al. (2022)

4. N13UAPIZIAUNINNNLsE AN ANETR

indndsiuillsfinsaunmasaunistaniunalszamdnialagis 9 - point hedonic scale innaay
T ladenunnsinaluanuon 30 Aw 9981 20-40 1 Aaudlsvinnnmeaey lAun 8 naw ieduia uazaduTay
Iaeigau (Wiriyajaree, 2018)

5. N153ATIEITRYANNATE

Finzideyanivanaingldllsunsupaniiamas Microsoft Excel 2016 (1Hultlsunsunisaiassipnana lu
qmi‘ﬂﬂmm Microsoft) mi‘wm@‘ﬂ\ﬂ%l,mumwm@mLLuuaiumuy]mi (completely randomized design, CRD) AMFunng
ApsziantAnaNenIn wasn1uai dmiunisnazinisdssamdndalagonununimeaesuuuguluuien
anysod (randomized complete block design, RCBD) #ndayanidinsiziinannutlsdsqun1eaia (analysis of
variance ; ANOVA) fisziumananiesfifanas 95 uazulauiiiaunaiuuansiitasAiadalngdd Duncan's new

multiple range test (DMRT) (Wiriyajaree, 2018)

NANISIAE

= o IS I3 c I~
1. ANIBNALITENALNINNIENIN LLﬂ:ﬁLﬂJJ"ZIENLLi/\??I?Q‘ZT‘HLU@??

P -

anMsaAREiaNRnIananIw uaziaizesuildnnlsfiuefindiu wiseliiiunssuaunislinaiuseu

=l

= o a o ] L Ao Myo o 9w - A = o >
NANNTANEIAN Table 1 AINNANITAREUNLAN nﬂﬁqmqﬁiﬂ’ﬁqﬂiuLLﬂ\T’Il']'JVL?eﬁLU@?ﬁ‘V]N']u Mi@iumuﬂixuqumﬂﬂﬂmu

o o o

E 1 dl va 1 1 a o aa
SauA N i dANuANF1saenalis a1 Atynieala (p<0.05)

Table 1 Physical and chemical properties of non treated and treated riceberry flour with heat

physical and chemical properties heating process
non treated* treated”
L 52.78°+0.22 54.16°+0.56
a* 4.24°+0.11 3.83°+0.05
b* 1.79°+0.12 2.89°+0.05
moisture (Y%wet basis) 10.04°+0.07 7.99°+0.12
water activity 0.39%+0.42 0.57°+0.01
crude fiber (%wet basis) 9.02°+1.12 1.77°+0.04

N.B.: Different letters within a column indicate differences determined by Duncan’s new multiple range test DMRT)

at the 95 percent level of significance (p<0.05)
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2. ANUANNNIENINYBNEARA DTN IsAN 281

AINNMsAIziAaN TN waasnassieiuilisAnse 1Hun Araauadng AN AvAonuuds uay

ANHUANLLSNE NANITANEIAY Table 2 A1NKANNTIAENWLAN NNANTTA EA uiLantTBEnIsnIanInadnlaziAN

upnAateiiadAnyn1eaiia (p<0.05)

Table 2 Physical properties of crispy roti flour product with various riceberry flour

riceberry values
flour (%) L* a* b* hardness (N) fracturability (mm)
0 62.29°+0.20 10.55°+0.40 33.85°#1.49 2517.96°+394.42 6.90°+1.19
40 26.17°+0.92 9.56™°+0.40 13.76°+1.24  1714.33" +211.21 5.00°+3.56
60 23.70°+0.19 9.07°+0.25 8.19°+0.72 480.75°+275.15 2.27°+2.35
80 17.99%1.83 7.91°41.17 5.61£0.69 267.26° £114.02 0.80°+2.66

N.B.: Different letters within a column indicate differences determined by Duncan’s new multiple range test DMRT)

at the 95 percent level of significance (p<0.05)

e IS a o o ¥ =
3. auiianNANresaaainiuillsansay

a & o = a o c v = % 1 da/ a
annsiAsziauaNtiintwaizesnd@aineiuilelsfinsey Wun Aenau a, lea1vns wenlslaentiu uay
AN9H110YYABATERD DPPH HANTSANKIAY Table 3 AMnNan1saanuLdn A1 a, ulaaiuis uweulslaetiu uazans

Anuayyasasy DPPH 71da lilAauunnsneet eliltid 1 Anyn 9adia (p<0.05) anumanuu

Table 3 Chemical properties of crispy roti flour product with various riceberry flour

riceberry values
flour (%) moisture water activity™ crude fiber anthocyanin (mg/g DPPH (mg eq
(Y%owet (%wet basis)* wet weight)* Trolox/wet100g)*
basis)"
0 1.28+0.51 0.50°+0.11 0.35°40.12 0.00°+0.00 0.00°+0,00
40 2.67+2.31 0.51°+0.00 1.95%+0.37 7.68°+0.32 32.23°+0.87
60 3.14+4.29 0.71+0.00 1.96"+0.23 9.98°+0.21 40.21°+0.55
80 3.62+0.46 0.56°+0.01 2.15°£0.19 10.65°+0.48 45.11°+0.32

N.B.: *Different letters within a column indicate differences determined by Duncan’s new multiple range test DMRT)

at the 95 percent level of significance (p<0.05), ns = non significant
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a

o a a [ o v a
4. ﬂilllﬁl?)?\?’?@‘lf’???’]Elﬁ?l@\?ﬂlﬁﬁlﬂﬂ:l?’lﬂﬂ\?Zﬁ‘ﬁlﬂ?@ﬂ

v
o s a a o o

annsanTviqaurEtesuaniusiuillsfnsey Tnalnisnmaiinaziadunadianuadui 0 uan1sAn

WU N12ATIARLATI TN IN A AUy Tann A TuN AR e w9 19AN a1 NANT3ANMIAY Table 4 AINNANITAREINLIFN

q

a o

AnauulalatiuuanzaniulfmewlsesaruiladinglsfiuasaanaiuiBunatiasndn 1

Table 4 Total bacteria of crispy roti flour product with various riceberry flour

riceberry flour (%) total bacteria (CFU/g)
0 <1
40 <1
60 <1
80 <1

5. AuUANNLszamAneaeaaninuiN2Ansa Y

AnNMTAIzinislsviiunadanruen1slszamdndalaelfuuunagaey 9- point hedonic scale 14
NARDUTNAU 30 AU LHENUNNTHNEY FwlsNfaIn1meAdey Ae ANTELANLE NAL LHEANNE LaZANTaL
InasaNaINanT g wilalsfingal ANNANITANHINLIN FaLUINNIN1INAZAURANHLANAIAWN AT ARN

fmandnnuildinnlefiuasinimvasll nanns@nuisa Table 5

Table 5 Sensory evaluation of crispy roti flour product with various riceberry flour

riceberry flour (%) liking scores
colour* odour* texture* overall
acceptability*
0 7.47°+1.07 7.10°+1.09 7.23°+1.28 7.60°+1.00
40 7.57°+1.41 7.97°+0.89 7.67°+1.35 7.87°+1.33
60 6.03°+1.47 6.37°°41.63 6.23°+1.50 6.13°1.50
80 5.17°+2.05 5.67°+2.09 5.47°+1.53 5.67°+1.86

N.B.: *Different letters within a column indicate differences determined by Duncan’s new multiple range test DMRT)

at the 95 percent level of significance (p<0.05)

ASUNANISINEY

= o a Ly a a ¥ & g ﬂltdl [ k2
AINHANTTANEIAQ Table 1 wadndn1saAznauaieesni el lsfiuasinlidunszuaunis i

=

2 = o v ¥ s aﬂldl 1 k4 4 k4 d‘ Vi 4 ¥ s ﬂl
ﬂfJ’]Ni‘ﬂuL‘]ﬁ‘ﬂ‘UL‘Vl?;I'LIﬂ‘]_ILLﬂ\iﬂI’]'JvLﬁ‘sﬁL‘]_lﬂﬁ‘ﬁ‘VlN’]uﬂﬁ‘zﬂquﬂﬁﬁ‘iﬂﬂﬁqﬂﬁ‘ﬂutﬁﬂﬂ'}’ﬁﬂﬁ‘ﬂuwslﬁﬂuﬂ’]ﬁ‘@‘]_lLLﬂQﬁI’]'}iﬁ“ﬁLUﬂi‘ﬁ‘ AR
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o 1 a aaa d' v a a’/’ = ' :/j 0” a ] v v v g o=l al
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