[ Downloaded from fsct.modares.ac.ir on 2025-05-22 ]

[ DOR: 20.1001.1.20088787.1402.20.138.15.7 ]

[ DOI: 10.22034/FSCT.20.138.185]

\¥eY Jlbjo Yooy MYA ol ‘J;},l JU} C_L.J B f}l‘; s

www.fsct.modares.ac.ir :aewe Culw

ol 2! S0 @ilo g pals dloe

r 5 oohe s

Wl hals 5 gl L eSL 06 Ay s puiS 3,1 Sl O gims 03,0 5 o3l

N, \ . - Z.
OL5LE Com ¢ gh a.:bdb&;.ﬁ

ulﬁ] @y C,JJJ c@‘)&.wl )\)T a@\) Ayl C,uJJ Ja-‘j gua._‘.l.c GL...;} (a)l.ﬁ oj;‘

oS>

dle SleMbl

Gladls ple boaslis 53 i 5550 5 51 bl il e o5l W86 w31 03l o)
Al s sln 5 Ll 5 o631 e 0 unl Sladend (85 5 3l S8 me IOME
G5 03 elagdansyy 5 bt i Slge erds Sl Sl Sl O 5 esdle
Or o) e oSSl gl 53 06 A 55 p kS 5 03,0 3,1 S5 3 sl
5 A b)) il Gbadises Con Slogar (85 JIE ) 3pse (Ao
5 S () (Bl Do gt gl e 13 5100 ol b dad e sla bl
2l A5 anlie 28 55T 06 L 5 6 Se il e Sl g 5 0L K ((Saagy
WaeNge p 53 05l 1 Rl sk (HIBIL S 5y O Sl Gt 5l ol
Q6 wsy sl K patls plie 5 (il b 06 e (GRS 06 e 5 plis)
o il e o bl 515 OLES aa gy b gl 35 06 s Ll (il 2als
o LS 351 06 5l ezl 5 lize aab JI 0351 3,1 06 IS @ gede 5ls 0L | g 5
Geiosd s il EalS S 5 s 05l T SR L S gl Ol cnl Lol o YL
il lde 3le Sla0 Y ga b 55 eslizal sl 03,0 3T GV Jeily by ol

sl

:du»duéjb

VFeY/Y/A :C,Jla_Jé @)U
VEOYIE/0 1y sl

(s JL:'.))‘

=il

10.22034/FSCT.20.138.186
DOR: 20.1001.1.20088787.1402.20.138.15.7

e J e
Hojjat_Karazhiyan@yahoo.com

YAF


http://www.fsct.modares.ac.ir/
http://dx.doi.org/10.22034/FSCT.20.138.185
https://dorl.net/dor/20.1001.1.20088787.1402.20.138.15.7
https://fsct.modares.ac.ir/article-7-68739-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-05-22 ]

[ DOR: 20.1001.1.20088787.1402.20.138.15.7 ]

[ DOI: 10.22034/FSCT.20.138.185]

VFeY J\JJA AR 092 AYA D)L&)ojl

PGP SN P IR R W R RCe
5o ooy plardsn 5 plesd S 0T3S
[6] a5t o 5Tl 3 o Sl

e Sl S S8y 5l IS s
ol G Bl 5 oS (ol 351 e gl OF G e L
b 5 4 el SUl ol Jo X515
S ol 358 JSKom sl Coly ol S r.,\;f
S Sl ol wcd (58 e ps S Sl
a L G a5 S api e e s DO
(e 42T 3 o 2ol Sl SO e O
G e (al S r dlem 035y g 5 IS 4 ol
5908 sl ol S 5 0y el 035, slao,l s
w0l 5 GBS O (G oS s sl
s A S B S syt Ss Slaslen
o327l S8 s alis (O3l oS4 JyusS abs
LTL Kl Sse o il e &S dzes SO
5 S ool Sl olsl gls esysl 2 s oS
[o] s 2ol 15 puiS & Coules

Srs K S KL S8 8 o S
S ol IOl Ll ol S 3T 5 5 asie
oy slaess)l b s syl nle bl Tl 51 i
b oy laes sl paime 51 e 35 5l
31 asle St o s Lsw lasly OOE 51 szl
cWles Je [V 5] wless Wy 58 o
S O3 T 1 eslial oy 3 4B S s
WLZed 35w

b el 5515l e sl edle ol Gua
5 sledas il Rl oy byl s 03l 3]
03538 ASL e Sy Slaos, sl 3 (o3 Shae Slus gas
Co sy gles sl cuds S per S

S oS G pae S S pide imes 5 Aas e 13 0

YAV

dodas —\

03 e 21 Glaes sl b ge e G 05, )
LIS GOV 75 R WO B P PRCC g R o
S A4S 5 ledis @55 Ol ol 03l x2S
Lol jolsst 5 03l @lodis Slas gast s ol
2 slaesysl b s 03,1 SIS Ll les S o
S AT e s cpl 5 ol o piS L alio )
o yar 53> Sledbl Qi 5 ¢ Shes 5 gladas (250
Sl Ol oS ol (65,0 5l Sl O340 (51 2
oy sl sl el Sl e slge sus1 e 03
DI o3 bl 5550 2l st

2SS G et SN 53 SISyl
26 S 5 W T e S35 ol s
FAS S Gole et ol S Sl gole Y s
5350 ek 55T et 4 Cod (eSSl ol
Sl Gl el Sie 0T L as S 8 5 s L
S S cl G585 S s, el
Slontsy Loslg sy 1 e SanVSs
Sy 5 O3 58Sy a5 Ly RIS U8
3 S aaby S Glantn s Lol 1 e
J 050 3T e 1 L0ls 1) et 5y gl
3 e SS9 ol o) e S IS rdl
. [Y] 3505 oS5

(a,\.;f :j v_il};b' Cxws 6‘4#,) <0 L;Lp\ 5o
o 806 Ll ol Sludss ol oy 655 L;LQC“‘ S ol
CodS el b ek S bdan S dagdas
[¥] <l < 58 b va.ﬁ oM L oawsles o v.,\.'f S,
3 Oese O Ol O35 el b ke o sk
Sl G50 ol [] ol oS slats i 5

Wﬁ;;\fmwlw;éﬁﬁe—wtﬂwﬁl’f“s


http://dx.doi.org/10.22034/FSCT.20.138.185
https://dorl.net/dor/20.1001.1.20088787.1402.20.138.15.7
https://fsct.modares.ac.ir/article-7-68739-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-05-22 ]

[ DOR: 20.1001.1.20088787.1402.20.138.15.7 ]

[ DOI: 10.22034/FSCT.20.138.185]

...... oS 31 el Ol 05,0 Sl eslizul

S o33 5 5 0L

e Osb sl Sde b s (4id310) e LBy
S s A8 el 6,8 Wl W e s Ll 3L
53 4ids YO Ly, ooy dgle) Jos b s a0 IS
23 b s (e sl S sl am s YO wbie S
Loz 0L oy dnl b LSS en e Sl At
Sy s il 4ids 10 0ly 5 31,8 Sl A T
Sl s s s ol DSy Sy Bl sl
L5 S 5 (Ol el ol b T dgie) b
U ool ¥ Ol ys b Ojswe 4 odd O sla OL
JEs s b Ol sy ws a5 e gles
sl el sl sl 5 A el S b sl

[4] ,\;.uJiz;ﬂeK,:.iuﬂng

b b, -Y-Y

0L S sl Sy -\ -Y-Y

305 o 051 J=1s 51 06 b e 5L 5 e
Gla) o S ) 06 S Do gt e
oo S 0FYr olei 4 AACC (Yeees it
Aol s sla gl V158 s bl

Ob Bl Sls g —Y-Y-Y

ST 5 esliad b 0L slakiped L Sl past
( ok .25 TA-XT, Stable Micro System ) sl
YO ks a4 glalgial o oa sgmee oSius Al L3
Sopar Q6 Glagep oy s 00 o b Redde
A S 13 sl Cod el ags (YXVXY) cla LS
s L 0T Cslies 007 B ol 033 5 5 la Dl
Coge LSS50 AE 63,35 i3y a3 el YO
e glanll s 58 bl S Kole 5 e S
B dewloes ool oo e 3l St s 5 S b

]

YAA

G S e A et Ml (e b e RS
IA] el 56 N s oy i o 2 K

Glaos,sl 3 03 05 e SIS e ol
5 Slogar o Sl adlas 5 Gb3)l (It
Slaes sl iS55 Sy T3 b s O sla S
oy Ol Bdas Wl e Ceal Sl Cay 5 olsL
ISl L osl el » 06 Mg Ol it ol
Sda ik e 05 3T Sl I Gl sazme L pkiS
@2 Slas 5 glodis 250 Gl Kl pl 3 sdes
el 5SS Osdy Jsame W5 5 o laesysl
Sy oS alad 5l Ol GRISH 5 Ol 0055
Aas el 3 36 cas

la g9 >|j.a—\'

3l g0 —V-Y

P Ly VPSP | S 2 B PUC H IS 3
3 el S8 dn e 5 dng (S50, Ol & Ol
[SUSEIVIPR % USSP VY W I IO WG 5
e S 1 s Ol s 3T L s S
A gl Jome o5 5 S Sl et

DU 5 Wl 3 5 e 4 —\-\-Y

53 03l 30 s f-*f 351 5 eslial b oS 5 glasyl
Cadises A 4 O 5 T v Lol gl
Wy DTl oS5 2 5l S 00 035 bslsan b e
Sy 6Lmoj.aﬂ 93l 0L e s O3 slas,l uus
ploil 0T (5,5 0L A5 a3 53 030l 5,1 i e o
YO iy s JaeVge b Sl U5 0L e . S
e S0 = S5 e SN0 = s o ST = 50,8
s by Of Sl am s s Sas (:J.f 5 e
Shestitad b et glad god . azils &5 (YY °Coya>)
G35 5 il S ) LaS e3en AT Osen
Oy 5 (4d35 V) et 03508 Obej (Ojen 1S5


http://dx.doi.org/10.22034/FSCT.20.138.185
https://dorl.net/dor/20.1001.1.20088787.1402.20.138.15.7
https://fsct.modares.ac.ir/article-7-68739-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-05-22 ]

[ DOR: 20.1001.1.20088787.1402.20.138.15.7 ]

[ DOI: 10.22034/FSCT.20.138.185]

VFeY J\JJA AR 092 AYA D)L&)ojl

oS 1y 06 Sl past 0L et 4 030 351 Gl
SRS 0L e 3 gl 03 3,1 Osgel s 15 36
Ul o osls OLES Y Jsdr s Lol glis,l sl
538 My SRalS 0L e 3 0300 3T SRl L oL
Gl A edalie 1) Sl s el on S
CedS L U 4 e O e 53 05l 301 0
28 e SRl Ol 0 S0l 4 0L i) Gl

olBl egd e edalie V Jsds s &Sl
Ll s oo D13 30 o 1) 06 gLl 05 S e
SUTV sl 0b s dals 06 o (ols ome e
L &S ol &S5l Kby cpl 5 558 e edalins O
03 ks 06 Jsles el 700 03

B e w2 LIy P -3
o Vsol 58 4 nl S 5 ol (S e
Lo 1 2 5l 5 58 GlalsenSl sl
st 808 5 an58gy Jstes (3llS) o
O oS olie by psam pde (UL e et YIS
Sz ez sl 4 s 285 OS]
Ol sdl eSS das e Ol C‘éb sk Vo dsds sl e
Rl Skl el rals 1 06 gLl o)) s oSy
S8 M b5 SVl iy 5l ot o8 L
R C VPN TR PR ONES S JE R PP AP
awslie 53 315 (6 aa o (RisEtiIME) 55t Ol (6 et
SlagSsn OB b et e SRy e L
(Lt ozt StV 38y ol ghne 45) (5518

Sy ke
Table 1 Height of breads at different
substitutions levels of millet flours

Sample Height (Cm)
Control sample 6.81+0.03%
10% 6.55+0.03*

30% 5.21+0.01"
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Table 2 Volume of breads at different
substitutions levels of millet flours

Sample Volume (cm®)
Control sample 450+1.1°
10% 420+1.3°
30% 340+2.1°
50% 265+1 5"
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Table 3 Hardness of breads at different

Sample Hardness (N)
Control sample 1.81+0.03°
10% 2.91+0.03"
30% 4.55+0.05°
50% 7.43+0.02°

substitutions levels of millet flours
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Table 5 Adhesiveness of breads at different
substitutions levels of millet flours
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Table 4 Cohesiveness of breads at different
substitutions levels of millet flours

Sample Cohesiveness
Control sample 0.091+0.00°
10% 0.10+0.00%
30% 0.045+0.00"
50% 0.025+0.00°
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Table 6 L value of crust and crumb for breads at different substitutions levels of millet flours

Sample Crumb Crust
Control sample 2.33%+72.53 2.03"+53.16
10% 2.01°+67.52 1.43°+41.31
30% 1.67°+66.55 1.30°+48.25
50% 1.98%+61.25 1.14°+71.99
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Table 7 Sensorial evaluation of breads at different substitutions levels of millet flours

Sample Total Flavor Taste and Crumb Crust color Texture Appearance
Acceptance Odor Color

Control sample 8.56+0.68° 7.96+0.55° 7.86+0.45° 8.00+0.65° 7.66+0.45° 7.76+0.85° 8.41+0.60%

10% 8.48+0.55° 8.58+0.51° 8.12+0.41° 7.68+0.61° 7.28+0.51° 7.68+0.81° 7.77+0.55°

30% 7.77+0.54° 8.22+0.44° 8.22+0.44% 7.22+0.54° 7.12+0.54° 7.22+0.50° 6.82+0.50°

50% 6.45+0.61° 7.25+0.55¢ 7.15+0.35¢ 6.20+0.55¢ 6.25+0.35° 6.15+0.45° 6.35+0.45
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Texture sensory score
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Crust & Crumb sensory score
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Fig 1 Sensorial evaluation versus texture profile of bread containing millet flour
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Fig 2 Sensorial evaluation versus L value of bread containing millet flour
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ABSTRACT

ARTICLE INFO

Although millet flour lacks gluten, however it is a rich source of protein,
amino acids, energy, vitamins and nutritional ingredients in comparing
with other cereal grains. In addition, it is overfilled of dietary fibers,
phytochemical materials and micronutrients as well. In current research
the effect of millet and wheat flour combinations in bread making was
evaluated at different percentages of substitutions (10, 30 and 50 %).
Baking properties of different bread samples were evaluated and related
parameters with bread quality including volume, height, textural
attributes (hardness, adhesiveness and cohesiveness), bread color and
sensorial characteristic analyzed and compared with control bread.
Results revealed that height and volume decreased but bread hardness
increased with increase in substitution level. Color indices decreased for
crust; however similar behavior was not observed for crumb. Interesting
results observed by sensorial analysis. Total acceptance was higher in
comparison with control bread due to different texture and taste. But this
total acceptance decreased with substitution. The results of current
research revealed high potential of millet flour for further usage in
different food formulation.
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