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The amount of rice bran added(%)

Fig 1 Acrylamide amount in bread samples with
normal, hydrothermaled rice bran and blank sample
Aol b SV 68 o3Il S 5 )ls s, a5 pl 4 a5zl
clle gl Ko anl a8 S s 06wty o L
Ldb opl b odsbpe wmy & coddal b ST 51 3G
Al e ST B3 e WS 0L Sas dgb s Sl 4 ey

Sde 5 S i s b 5l AS e I Sl
I3l )T sl s (bl ST sl Sl iy
Gl sl b SRl Ll el nl s S e Ly
s ey S g oaps LoaS asl Pl 5 S, ,
M5 o oAl e 5wl Jusl gl o,
LA a5 s ekiS Lol gl a3 5 ikl
ormen [N 58 Al S oS s glasle iy
6 el doss Ol 53 YL b oS ol a3l OLE Sl
Grier Gl le A3 03 s 3 e 4 edyd ol
035580 [YYIAS o e 2l53 06 55 Al b ST a5 Ol
Goslp 03 dosa Te Yo e slie g pdS 351 4 g
dos GlBl bocash, Olpe &S 0l Ol s, SS
30 Nl e Cagby Al &S oS My S e
05,5 Bl b oman AL 50 STy LS ele
S o35 My Gl 55 muSLE 5 b (e Ol e s
ot iz Al L ST LSS (gl b gls Sl i
23S o Olge RIB) 4 e s Ol G153
s ok Sl Sl s e 3 a5 5YL les s
ST s del o S5 compe Sl 53 o35 ST o
SRS L e slsess 5 sl b b s b
Sy el gl b lld WS e g el Ol
O3584S as e Ol e gy [YE] S Ol 5 M
U 53 Al ST Ol GRS sl 2T 4 YT
Skl p3lie ol g0 e imen [YO] A2 aly>
b el S| A5 Olee 2l s o= 5 035 )
boge Sl Sl el s 4 gl ol 3l o 0
Oljpe S g 038 o js5den L OLSn 5 o sdoes
g el cpl s oS 0l willS g s 51/ VY/EY
Sl i 355 S (aslin) slisle gla asly w s 05
5 S doys cpiames 5 LSl LIS e (ol Al L S
ol SRl Lot b el 1 B
ool s b OLKes 5 sule ule [T Y]l
alis 1, 5 35l Ea o 51 sboed 5 S
S 5wl (055 oo Olee sy OLE 5 s S
AV ]l iy e @ e 1 2
Aol S 5w 53 5 30 2S1y plsil 4 (811Y)

tsl sl A e 86 byl [YV] aS e S8



ool ST Glgizms 2 g p e 035581 S0 (s 2

il Ulle 5 Sl ol U

Ll e Jolse cnl il dalss (il 50 e OF lie
By sbml o e SIS 055 el
23 il Ky, 5 (L) pllss parls Sl s Jals
Sy Dyt Olsee 5 0) 65,5 Sl (@) 303 Jaxla
5 e Jolse 5l S G, IV s als £l 4 S
I s e 4 Sl iSO e 55 J s ) ik
G paze CukS 50 SIS 5 e b Sho
30 (sla 2STs Olss 4 aiels OU (5 4 gy S35 005 00
b STy opl 45 Aas e 55 OF 53 &S ol g gl ubal S
5 Zasbs Ol PH 05z o0 6,505 Lelse a0l 552
sowl 06wy 55 (gl e ) 5 Al e Lo
OB €503 55 b Olime 5 pogee Ao O LS L LS e
Rl oMo GESTs Ol b b by odr s s
3825 s oS My Shals 5 slds, Ol 4 5o al
S Sl mli b mld pl [VE]S o 1y Rl (550 3
kS g S oeslimad b b S K gss
Tr s 80 G b 5 2 edd 4 el Jl S e

L0 Y] el cilas (ol auinl SS K,

oo oy ¥ NL CBE S8 4 il
g et 4o 55 0L )3 ekl Jba 55508

ot A.ij.g: &) @L‘S—Y—“

Jlissda 5 Jsene s Los 035580 5l Job s
a A S 0L 53 gl s pme A 4 e 3T 4 el
Wls wsad 4 by e (L) gbds) Ui i S Gose
Oy o0 oS 5 Able Sl g BB S (WA
L ioodes s 14 (ol dpas & oLy, Laxls
s 033380 doys Oas wilsl syl Glas (0A/OV)els
s Ol 28l L) sdalie o bs w500 53 i
Sslm sl sl IS sk 4 i e s LS s e o
S (5565 gy Shls wdd b jsodn o p o s
(RS paen Ly Jyems pup S5l Gl Wse w
Cami by dald & o G505 (AB) K5 i Ol
by OF Olse o 5 (VAV) o o s Y (551>
a3k e (VAY) Jbefgsden s 18 S5l 503
S 2 s b e S B e s (s

LJL"‘UC’J-’ wwd)ﬁ@u]bje>y€$§>)Tduw

TablelColor Factors (L, A and B)on Bread’s crumb

b a L Bran(%) Treatment
10.66+0.27°  5.03+0.69%  63.38+0.14™ 3 1(N)
13.44+0.28"  5.42+0.97°  61.83+0.31™ 6 2(N)
14.574£0.06°  7.21+0.02®  59.68+0.40" 9 3(N)
15.28+0.22°  5.92+0.35"  61.62+0.60° 3 4(H)
15.69+£0.20°  6.2040.05*°  59.04+0.22¢ 6 5(H)
16.63+0.34*  7.79+0.15°  58.57+1.21¢ 9 6(H)

9.57+0.68"  3.65£0.49"  64.18+0.67* 0 7(B)

* Values are reported as mean + SD of three replications
Values in the the same column with different superscripts are significantly different at p<0.05
(N): Normal rice bran, (H): Hydrothermaled rice bran, (B): Blank

e B O gl BTy
Olses (pfaS oS das e Ol 0ke amlis Jodsr mlo
Olyee Jsl 555 03 8 Q3L o dald jlad 4 by e (5o
e o Y (ND iy 555 05 5 VA (N ol e
o Vsl Sled s b e Ol (2
e 050 03 5 VA (ND Rl dsl 5 0o edidle 5
Sl €sed 55 g Ol Ly 0 VI E ND 25w Ol
Shasls GEll sy Oles b8 Sl e s 350

Olje U Sla @ig0d 53 Lwsew Olps SRl L s G b

Ve

BLUE])DbC
UE]a

-I_J Elabc
%U Elab

Evaweec

l [VALUE]d

normal hydrothermal

1e amount of rice bran added (o)
Tl tofricel Ided(®

03% m6% m9%

Fig 2 The rate of color change in in bread samples
with normal, hydrothermaled rice bran and blank
sample
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Table 2 texture profile analyses of bread samples during storage

Chewiness Gumminess springiness cohesiveness  Adhesiveness Hardness day Bran treatment
(myj) N) (mj) (N) (%)
15.66+0.17°* 1.07+0%* 14.55+0.02** 0.49+0* 0.10+£0.02°  2.17+0.05® 1
15.35+0.19°*  1.08+0.01*  14.13x0.01°®  0.46+0*® 0.22+0.01°®  2.32+0*® 3 3 1(N)
14.05£0.30®"  1.00+0.02®  13.96+0.01C 0.42+0%¢ 0.30£0.01°*  2.38+0.02" 5
14.59+0.63%"  1.06+0.04°®  13.724£0.01°*  0.47+0.01™*  0.20+0.01°C  2.24+0.02°® 1
14.88+0.59°*  1.1240.04°*  13.21+0.02°“®  0.44+0.01°®  0.21+0.03°®  2.54+0.03%*® 3 6 2(N)
13.83+0.31°®  1.11+0.02**  12.35+0.01®®  0.39+0.01°°  0.22+0.01™  2.66+0.02°* 5
15.7740.41°*  1.15+0.03°*  13.63+0.01°*  0.45+0.01°*  0.20£0.019C  2.5440.01"® 1
15.06£0.27®  1.14+0.01°®  13.17£0.03®  0.44+0*8 0.29+0% 2.56+0.01® 3 9 3(N)
14.48+0.47%  1.14+0.03"®  12.63+0.02°C  0.39+0.01®  0.38+0.03%*  2.89+0.01** 5
25.50+0.45"*  2.04+0.03%* 12.44+0%  0.47+0.01™*  0.32+0.02°C  4.33+0.03® 1|
21.09+0.72°®  1.66£0.05*®  12.56+0.02%*  0.38+0.01°*®  0.49+0.01®®  4.38+0.02®® 3 3 4(H)
19.66+2.11°¢  1.64+0.17°®  11.96+0.01°C  0.34+0.03°®  0.53+0.02**  4.78+0.02°* 5
25.96+0.63°*  2.14+0.05°®  12.09+0.03°*  0.40+0.01% 0.43+0°8 5.36+0.01°¢ 1
23.55+0.03*®  2.09+0°®  11.21£0.01°®  0.36£0"*®  0.91+0.01"" 5.82+0"8 3 6 5(H)
23.02+1.03*®  3.20+0.09°*  10.43+£0.01°  0.33+0.01°® 1.00+£0% 6.62+0 5
30.02+0.48"  2.8240.03™  10.63+0.02"  0.42+0°" 0.48+0.01"®  6.61+0.02°® 1
24.35+1.04*®  2.49+0.10® 9.76+0™ 0.37+0.01°*%  1.03+0.02**®  6.67+0.01® 3 9 6(H)
26.09+1.57°C  2.50+0.14%® 10.43+0™ 0.35£0.02°®  1.32+0.01**  7.14+0.01** 5
13.92+0.59%  0.95+0.04"®  14.55£0.01**  0.50+0.02**  0.10£0.01°*®  1.90+0.02¢ 1
13.61+£0.45%  0.97+0.03®  14.03£0.03*®  0.45+£0.02°®  0.08+0.01®  2.12+0.03® 3 0 7(B)
12.93+£0.36®  0.98+0.02%  13.1120.01°°  0.41+0.01°¢ 0.12+0%4 2.40+0.03* 5

Values in the the same row and column with different superscripts are significantly different at p<0.05

* Values are reported as mean + SD of three replications

(N): Normal rice bran, (H): Hydrothermaled rice bran, (B): Blank
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ABSTRACT

ARTICLE INFO

Rice bran can be a suitable compound for bread enrichment due to its
considerable amounts of fiber and protein. However, the addition of rice
bran can cause disorders in textural and sensory properties as well as the
presence of phytic acid in it should be further investigated. On the other
hand, when bread bakes at temperatures above 120 °C through millard
reaction, a carcinogenic compound called acrylamide is produced which
can be minimized by removing the effective factors in its production.In this
study, rice bran (normal and hydrothermal) was used in different
percentages of 0 (control), 3, 6 and 9% to enrich wheat flour and prepare
molded bread. Then, color changes, acrylamide levels and textural
characteristics were measured.The results showed that by increasing the
use of bran in bread, the amount of discoloration and acrylamide increased
compared to the control sample and the samples containing hydrothermaled
bran (similar percentage to normal bran) had higher acrylamide
levels.Hardness, adhesiveness, gumminess and chewiness had an
increasing trend compared to the control sample by increasing bran
percentage, while cohesiveness and springiness showed a decreasing trend
with increasing bran percentage. According to the results obtained based on
the permissible daily consumption limit of acrylamide and considering the
reduction of phytic acid in bread samples containing processed bran,
treatment containing 3% hydrothermal bran, due to having the lowest
acrylamide between treatments containing processed rice bran (77% more
than allowed consumption) and acceptable textural and sensory properties
is suggested.
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