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Abstract

This research aimed to study the substitution of wheat flour with red jasmine brown rice flour
on bread. The red jasmine brown rice flour was supplemented at 0, 5, 10, 15 and 20% of flour weight.
The physical, chemical properties and shelf-life were analyzed. The experimental results showed that
the moisture, antioxidant activity, total phenolic content and total anthocyanin content were increased
with increasing in the content of red jasmine brown rice flour. Physical properties in terms of redness
(@%), hardness, summiness and chewiness were increased as increasing of the red jasmine brown rice
flour content (p<0.05). However, the volume, specific volume, brightness (L *), yellowness (b *) and
springiness were decreased. Sensory evaluation of the bread by the 9-point hedonic scale, the overall
liking score replacement at 0, 5, 10 and 15% of flour weight were 7.89, 7.94, 7.97 and 7.86, respectively
(p<0.05). Therefore, replacing the red jasmine rice flour at 5% of the flour weight provided the best
formula for the bread production, reflected by the similarity of physical characteristics compared to the
controlled bread and, furthermore, with higher total phenolic content, total anthocyanin content and
antioxidant activity than the controlled (p<0.05). The evaluation shelf-life of the bread was less than 4
days, this was because of fact that the bread contained total bacterial count, yeasts and mold count

higher than 1 x 10 CFU/g sample and 10° CFU/ g sample, respectively.
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Table 1 Total phenolic content, total anthocyanin content and antioxidant activity of bread product

with replacement of wheat flour by Jasmine rice flour at different levels

Red jasmine Moisture Total phenolic Total anthocyanin DDPH radical
brown rice flour content content content scavenging
(%) (%dry basis)  (mg GAE/100 g sample) (mg/100 g sample) activity

0 28.79°+0.83 42.04°+4.38 ND 20.96 +0.61

5 31.08°+0.53 51.91°+1.16 10.52°+0.65 28.35"+0.41

10 33.17°+0.77 55.67°+1.02 14.33°+3.24 33.99°+0.85

15 30.64°+0.91 56.87"+1.92 18.78°£0.44 37.00°0.78

20 36.06°+0.55 61.98°+2.80 19.39°+0.78 42.14°+1.41

Data are presented as mean value + standard deviation from triplicate experiments.

*® Mean value listed in columns with different letters indicate statistically significant differences (p< 0.05).

Table 2 Specific volume and density of bread product with replacement of wheat flour by red jasmine

rice flour at different levels

Red jasmine brown rice flour (%) Specific volume (cm’) Density (g/cm3)
0 5.29°+0.02 0.18°+0.02
5 5.01°+£0.04 0.20°+0.01
10 4.57°+0.92 0.22°+0.02
15 4.20°+0.13 0.24°£0.01
20 3.32°+0.18 0.30"+0.02

Data are presented as mean value + standard deviation from triplicate experiments.

*>““Mean value listed in columns with different letters indicate statistically significant differences (p< 0.05)
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Table 3 Color value of bread product with replacement of wheat flour by red jasmine rice flour at

different levels

Red jasmine Color
brown rice flour
L* a* b* Chroma™  Hue angle AE*

(%)

0 72.00°+1.73  3.45+0.64  21.04°+1.95 21.08+1.78  80.71°+1.22 -

5 70.44°:038  4.84+1.77  19.19°+1.14  20.39+0.55  76.05°+436  4.07+1.14
10 67.82°+130  6.567+048  18.58°:0.39  19.69+0.45  70.55+1.28  6.10°+1.52
15 64.57°+0.36  7.65°+0.48  18.02°:043 1957054  67.00°+1.01  9.24°+1.21
20 60.63°:0.28 8524032  17.99°+0.13  19.93x020  64.66°+0.71 12.93°+1.21

Data are presented as mean value + standard deviation from triplicate experiments

a,b,c,d
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Mean value listed in columns with different letters indicate statistically significant differences (p< 0.05)
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Table 4 Texture properties of bread product with replacement of wheat flour by red jasmine rice flour

at different levels

Red jasmine brown rice Texture Properties
flour (%) Hardness (g§)  Springiness (mm) Gumminess (g)  Chewiness (mJ)
0 234.00°+14.26 7.16" +0.08 170.53"£17.65 12.05"+1.38
5 274.67 +17.08 7.07°°+0.06 207.73 +3.95 14.29°+0.22
10 316.00°£22.52 6.87" +0.19 241.27°+8.47 16.22°+0.59
15 409.33"£20.04 6.86° +0.19 279.80"+3.28 18.02°+0.46
20 442.17°£20.04 6.57 +0.17 288.03°+17.19 19.47°1.28

Data are presented as mean value + standard deviation from triplicate experiments.
> Mean value listed in columns with different letters indicate statistically significant differences (p< 0.05).

ns = not significantly different

Table 5 sensory evaluation of bread product with replacement of wheat flour by red jasmine rice flour

at different levels

Red jasmine Color Odor Flavor Texture Overall
brown rice acceptance
flour (%)

0 6.57°+1.52 7.29°40.99 6.69°+1.47 7.20°+0.833 7.89°+1.28
5 7.63'+£1.29 7.57"+1.22 7.54°+1.52 7.77°+1.35 7.94°+1.16
10 7.50°+1.01 7.71°+0.96 7.81°+1.14 7.77°+1.35 7.97°+1.04
15 7.30°+£1.33 7.20°+1.30 7.54°+0.78 7.74°+0.98 7.86"+£0.73
20 6.29°+2.26 6.54°£2.06 6.51°+1.88 6.31°£2.12 597213

Data are presented as mean value + standard deviation from triplicate experiments

> Mean value listed in columns with different letters indicate statistically significant differences (p< 0.05)
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NnmsAnwegmsiusnuvesyunied
saungiiviedlugamarafinduion wuitergnisiiu
Snwwesvundeiiongnisifiuinwiainiy 4 Ju 91
mﬁmeﬁﬂ%mmqﬁw%éﬁgﬂmmaaﬂuumﬁqqm
15U wazgasivaunuuiiandsmeutsinindes
veuNzAunsios 5 wudriud 0 linuideqdunis
fudl 4 wuvBnaqBuvidomnsiniu 82 x 10°

CFU/g uae 6.28x10° CFU/g mudnsu (Table 6)

FaAunasgundadueiguvurusdeiimmunliin
$runuqdunidvananazdosiesnit 1x10" CFU/g
(un.747/2555) uaziilotinsgiuiinaudaduags
Tufud 0 ldnuduwudaduass Tuil 4 Uuna
QBunIgiavan uagdaisnsiniu 6.28x10°CFU/g
way 8.28x10° mudfu FaAusnsgiundnsios
nanSusigusuruntaiivualiiusnadads
Fotiosnin 1x10° CFU/g (un%. 747/2555)

Table 6 Total plate count and yeast mold of bread product with replacement of wheat flour by red

jasmine rice flour at different levels

Red jasmine brown rice flour Day Total plate count Yeast & Mold
(%) (CFU/g) (CFU/g)

0 ND ND
0

5 ND ND

0 8.20 x 10" + 0.36 2.00 x 10" = 0.40
a

5 6.28 x 10° + 0.27 8.28 x 10° + 0.33

ND: Not detect

39150iNAN15798

NN1INaunuLleaanisndesdnindss
MouNzaLASSasay 0, 5, 10, 15 way 20 ¥A1S
AAsrgrauUinisainienin n1susyiiunng
Uszamduda wazergnisiiudnel wulnusuna
auuiiuualtudududiousunauddindomen
wrAuaaiindy 1iesainnisvaunuutisanadaouds
Indemeutdwasiidnduvedusiungmuly

! = a a < 4
drunananas feuTuantsandanandunalvivuu
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vasvuutalatasad (Chutamas and  Woralak,
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gundaiinnuduiiviunuluge dmsuseulnle
gniluttavun ansuszneuTiueaniiavin LazaYsNIS
AuauladaszrawditIndeeNziLaiuTIM
220.23 £ 3.45 mg GAE/100 ¢ sample uag

51.24+1.27 mg/100 g sample aua1dy lefins

MIFANNYAITNISITU 283

Volume 17 Number 2 July — December 2020



Prawarun Agr. J. Volume 17(2) 2020, 273-287

naunuudsandifindurilrusiaeulnlseiy
vavae a1sUszneuiiuednsiamun LazanENSAY
oyyadaszinunliuananiefiouiuuteinngdos
weunzAunsiidalinunisnanluunils wsglunis
vyunisiiniseuiigungfigednaliansdfy
AanaTinnIseendatunisnuseugs useesls
Amnuansadiainaniualinfiad e
LLﬂa%nﬂﬁawaumaumﬁmﬁuLﬁal,ﬁauﬁuqm
AIUAY A0AARDIUITEUDY Thitipramote et al.
(2016) WUt USAUAS (Tr1aveuuzduag) i
ﬂ’%mmm'ﬁﬂigﬂau?\luaéﬂﬁgwmqq Laraonnand
UL UDY Tian et al. (2004) wag Zhou et al.
(2004) Anuinluludadindinna wazdunsd
ansUsznoufiuedniundndwilndledfiusesuns
vouwnuulstindovounraunanniudsmaliuy
Heiiusinaansusenauituedniianuniiuiy dmsu
Usunaueulnlesndustanuaduunldufinduile
Usinaudstindsmenusaunaiiuiy osonly
uwlsinmeuurdunsiiseingduns Fadudvesnouly
ToenduualundeandlaunuuSunuasueulnleeniu
esanulsanaideiuia aenadesiunisane
9949 Ryu et al. (1998) wag Zhang et al. (2006)
WuITEfwarduniusnaasueulnlseniy
aednuFeuifiusuindun fduiailddoia

=

5EAUNINALNULTII 1IN DINRUNLALAININTUIS

v
=

vilsfuntstivsunaansueulnlvonfuiomuaiinty
Faansuoulvloeniu wazansUsznauiiuednimun
fguandiiduansiueyyadasy fufudeuina
nMsnaunuudadnndosmesurauaaiududenali

USunauwaulnloeiy wazarsusenauiuedn

284 MTAINNYATNIZITU

Fanuaiiudu Faildguinisfuoyyadased
wunlthndsdunaluge
dusvandinisnieninnuindiedinng
naunuutlstandemeonuzauasluSinaiiunndu
dawalnusuninsuazdsuinssnnizeesaundedl
wunltiuanas dwduanumunuiuiuun ity
WosanudeSinaudsandludunauanasdmane
Ysnunginudsihliguaudilunisiavguvedda
wagilnundeusaiosas (Mandala et al., 2009)
dlofinnuudeussiosawililafinnuanunselunis
Anufumeansueulneanlesimintulussuinnis
UNLAEN158UlAN08aININAIAY @OAARDINY
NUITPVe9 Chutamas and Woralak (2017) &
npaeaLnuutvanadeidenagnlunisndnuu
e wuiidlesgdumemaunuutsardsedeniagn
uduUSnnssmnsesundaluwltuanas uas

4

AUUULYe UL LRNTY warannsIAsIEi
Ardvesunilaiifinsmaunuuntadindeamouusa
wAafiszaud1eg wudndednsvaunuuiuiaut
Fndomennzaunaiiniu dnnuaindie (19
Adnaed (b*) vesrundiuuiliuanas uaA1duas
(@ fuwnldndisdy Wosanuildnndemenwsa
waalsendngduninusssund Aeweulnlesndy
aenndasunuideves Pormpimon et al. (2017) 7
WauKdndaiudeyunanaindridiiusvaind
wuindlouusysunsmaununilsdaduenunnauyia
Tunsonyuuiledsdveamandt a* fuudliinfiadu
MAMsIREREnvas s avesunteiiiing

naunuutlanddmeutlinde et aunsdissAusineg

feLA3as Texture Analyzer WaliuuSuadedng

Uil 17 atudl 2 n3ngrax - Sunaw 2563

Volume 17 Number 2 July — December 2020



Prawarun Agr. J. Volume 17(2) 2020, 273-287

ndewonurAuAufinTy dwalivundaiieaunds
(hardness) A1AMULATET (gumminess) kazN1INY
#oM9AEY (chewiness) gjn%%u wazAIANEAEY
(springiness) anas LilosarnnisifiuySunautdng
nfesveuuzAunsnTudmaliTUSungIauanas
Fefinasenistulavhlilaflauudusiasany
Banguanas aruatursalunisiniivuisg
asuaulaeenlanlilulassasiwewuntianas vin
Tivundegadonnugangu (Rubel et al, 2015)
Taglunisnaunuutsanameudsdninasiiounsd
unslusesudesarit 20 fAAuuda, ArauAen
Ifuniian uaziidpudaveuliosiign aoandos
FUaAsuves Poronvinas et al. (2002) fiwmu
gundsanuilardnanuisiivenuzanuinile
Vsnaudstvesusaiuturuniosddnnuuds
voadoluiinty eswnUsunaudendanawiile
YSunaunginuanasmigisinlinuaudinisgangu
wazANmlenvedlnantoas waznuinvundedl

2189715, AUSNEIAINIT 4 YU Lile9nnUSunn

]
6

RUVEINIMUA UazBaRs NI NIATEIUNER U

UUTINAUA

d3UnNan1snaasg

10N15ANYINITNALNULTId1an8

P1ndoaennzdunslunIsndnvuntanszAume

Ui 17 avufl 2 nsngiau - SurA 2563

wuindoinuiuiaveswilitinndsameuusdung
dindy daalfountedl Avputu gndnisdau
DUYADATE U3mnaansUsznoufiuednianuauas
Usinasansueulleenduimuaiinanniudiofiou
Augnsaivan n1stdudedrindesvenusiung
naunuudsanalunisudnvundsdanalnvuntdiad
Wady USums wazauvundu ity Usunns
Funmganas AMULde (hardness) AR
wilen (gumminess)  WarAINEINRBNSIALY
(chewiness) ~ fiAufudu dmduainubangu
(springiness)  anad mﬂmiﬂimﬁu@mmwmﬁ
Uszamdunane3s 9-Point Hedonic Scale wuin
AMsnaunuULleaanlsudit1Inaosauuz LA
sedufevay 5, 10 uagls lasuniseeusuaing
naaeUTuLNTign uinsnaunuudiandfiouts
41NN INDNULAUAITLAUSO8AY 5 ASNWULENIY
meamlndiAssiuruutlignsnuguanniige uazd
asUsznevfiueainiavun woulnlsendusimun

WaZENTAUOULABATYEINIIGATAIUAL

AARNISUUTENA

AMEHITEVBVBUAMAIVITYIUTANTTH
9IMsAzLUTIUNAatuayUIUUTEINNTIAY Uag

Mol fURNTIATIE RN NN

MIFANNYAITNISITU 285

Volume 17 Number 2 July — December 2020



Prawarun Agr. J. Volume 17(2) 2020, 273-287

References

Abdel-Aal, E. S. M. and Hucl, P. 1999. A rapid method for quantifying total anthocyanin in blue
aleurone and purple pericarp wheats. Cereal Chem. 76: 350-354.

AACC. 2000. Approved methods of American Association of Cereal Chemists. 10" ed. American
Association of Cereal Chemists, Inc., St Paul.

Adom, KK. and Liu, RH. 2002. Antioxidant activity of grains. J. Agric. Food Chem. 50: 6182-
6187.AOAC, 2000. Official methods of analysis. Association of Official Analytical Chemists
International. Maryland, USA.

AOAC. 2000. Official Methods of Analysis of AOAC International. 17" ed., Maryland, USA.

Amarowicz. R., Pegg, R.B., Rahimi-Moghaddam, P., Barl, B., and Weil, JA. 2004. Free-radical
scavenging capacity and antioxidant activity of selected plant species from the Canadian
prairies. Food Chem. 84(4): 551-562.

Chutamas, P. and Woralak, P. 2017. Utilization of palmyra palm (Borassus flabellifer L.) of
Phetchaburi community in bread making. RMUTP Res. J. 10(1): 168-178. (in Thai)

Dziki, D., Rozylo, R. Gawlik-Dziki, U. Swieca, M. 2014. Current trends in the enhancement of
antioxidant activity of wheat bread by the addition of plant materials rich in phenolic
compounds. Trends Food Sci. Technol. 40: 48-61.

Ghoshal, G., Shivhare, U.S. and Banerjee, U.C. 2013. Effect of xylanase on quality attributes of
whole-wheat bread. J. Food Qual. 36:172-180.

Hathorn, C.S., Biswas, M.A., Gicchuhi, P.N. and Bovell-Benjamin, A.C. 2008. Comparison of chemical,
physical, micro-structural and microbial properties of breads supplemented with sweet
potato flour and high-gluten dough enhancers. Food Sci. Technol. 41:803-815.

Ibidapo, O.P., Henshaw, F.O., Shittu, T.A. and Afolabi, W.A. 2020. Quality evaluation of functional
bread developed from wheat, malted millet (Pennisetum Glaucum) and ‘Okara’ flour
blends. Sci. Afr. 10: e00622.

Mandala, A. P. and Yanniotis, S. 2009. Influence of frozen storage on bread enriched with different
ingredients. J. Food Eng. 92(2): 137-145.

Pornpimon, M., Nudcharee, K. and Ratchadaporn, T. 2017. Development of coating batter from

colored rice flour. Thaksin J. 20(3): 124-132. (In Thai)

286  MIETNEATHITITAU Ui 17 adun 2 nsngAu - SuanAN 2563

Volume 17 Number 2 July - December 2020



Prawarun Agr. J. Volume 17(2) 2020, 273-287

Poronvinas, P., Penkwan, C., Vichai, H. and Chuleeporn, P. 2002. Development of bread from
wheat-fragrance rice composite flour. Proceedings of the 40th Kasetsart University.527:
382-390. (In Thai)

Rubel, I.A., Perez, E.E., Manrique,G.D., and Genovese, D.B. 2015. Fiber enrichment of wheat bread
with Jerusalem artichoke inulin: Effect on dough rheology and bread quality. Food Struct.
3: 21-29.

Ryu, S.N., Park, S.Z. and Ho, C. 1998. High performance liquid chromatographic determination of
anthocyanin pigments in some varieties of black rice. J. Food Drug Anal. 6(4): 729-736.

Sies, H. 1997. Oxidative stress: Oxidant and antioxidants. Exp Physiol. 82: 291-295.

Singleton, V.L., Orthofer, R., and Lamuela-Raventos, R.M. 1999. Analysis of total phenols and other
oxidation substrates and antioxidants by means of folin-ciocalteu reagent. Methods
Enzymol. 299: 152-178.

Sukhonthara, S., Theerakulkait, C. Miyazzawa, M. 2009. Characterization of volatile aroma
compounds form red and black rice bran. J. Oleo Sci. 58(3): 155-161.

Thitipramote, N., Pradmeeteekul, P., Nimkamnerd, J., Chaiwut, P., Pintathong, P. and Thitilerdecha,
N. 2016. Bioactive compounds and antioxidant activities of red (Brown Red Jasmine) and
black (Kam Leum Pua) native pigmented rice. Int. Food Res. J. 23(1): 410-414.

Tian, S., Nakamura, K., & Kayahara, H. 2004. Analysis of phenolic compounds in white rice, brown
rice, and germinated brown rice. J. Agric. Food Chem. 52: 4808-4813.

Zhang, M\W., Guo, B.J., Zhang, R.F., Chi, JW., Wei, Z.C.,Xu, ZH., Zhang, Y. and Tang, X.J. 2006.
Separation, purification and identification of antioxidant compositions in black rice. Agric.
Sci. China 5(6): 431-440.

Zhou, Z., Robards, K., Helliwell, S., and Blanchard, C. 2004. The distribution of phenolic acids in
rice. Food Chem. 87: 401-406.

U 17 adui 2 nsngrau - A 2563 213ENYATNITZITOU 287

Volume 17 Number 2 July — December 2020



