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Fig 1 Acrylamide amount in bread samples with
normal, hydrothermaled rice bran and blank sample
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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)
13.4440.28"  5.42+0.97°  61.83+0.31™ 6 2(N)
14.5740.06°  7.21£0.02"  59.68+0.40° 9 3(N)
15.28+0.22°  5.9240.35"  61.62+0.60° 3 4(H)
15.69+0.20°  6.20+0.05*  59.0440.22¢ 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

T C;J\a g_,»ﬂ @\SJ—\'—\'
Olse cnfieS oS das o Ol S0ke avlie Jsdr b
Olee dsl 555 05 &8 AL o dals Jlas @ by e 5o
G o Ve (ND ey 555 5 5 VA (N) O e
oo IV sl Dl 4 b e Ulpe (0
e oo 02 s VA (ND Rl dsl 5 0o sdidle 55
Sl @ged 53 b Sl Ly, 0 VI E (ND s Ol e
Shassls Rl X, Oy CBIS Sl e e 3

Ol 0L s €508 53 e Ol (2l b S0s S0

A

UE]a

2
I
=
-

-I_J Elabc
%U Elab

%‘UAI UE]c

l [VALUE]d

normal hydrothermal

The amount of rice bran added(%o)

03% m6% m9%

Fig 2 The rate of color change in in bread samples
with normal, hydrothermaled rice bran and blank
sample


http://dx.doi.org/10.52547/fsct.19.124.101
https://dorl.net/dor/20.1001.1.20088787.1401.19.124.18.5
https://fsct.modares.ac.ir/article-7-58138-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-02-02 ]

[ DOR: 20.1001.1.20088787.1401.19.124.18.5]

[ DOI: 10.52547/fsct.19.124.101 ]

AFA }l}jﬁ- ‘\ﬂ e)j}c\Yi e‘)Lz..i'

Olpl e mlbs 5 o sl done

el 5 S Ol Oly CddS L5 dsl o (6 %S
IVO1eils (53 pms dis 4 po5

Ol sl 555 3 oSSle aglis Jsdr i wlal
Glls CIEII 5550 e T (55l @300 53 (St s
g IV 5 (V8Q) IY sl ged 53 5 2 i oy 2eS
D Sawge Ol cpties (/) 5 (/8V)  J gans
sl (..Al.; Solsbae M| & gas e ol S 225 dals
A 5 (S 2ls OLE b S eIl iy 5 p s 555 0
e $3l Gl sad 4 b LS 4 (Sesy Ol
Aol ol e a4 Jpans o g S5l ladised 5 b0
anlle 55 Jyems s Sol la Wpes IS H5b 4 oy
wlis la doss b b Sosda pogee ol e 450 L
Olime Oley C2I8 L 5 W g S s 31 (6 md Olme g1l
33 e Sl SR 303 S5 Ly (S
Cho 5 S g &S Iy 2alS 06 bl S35 Cuslis
ekl O e LS AaL e 00 Sl S5 S glie
by i S b ol 00 &8 L ol & syl W Se
el T 4l LS sy sl g Sy
sl Slssan

A sl Sas L3 s e Ol S0k anslie Jsd
JleSasden Gusms 18 ol wisai 4y byrye o3 Ol
dals gl Wil a4 byse O Ol iy 50T
bee O3] 6 55 (1£/00) Jgame g /T 5(18/00)
3o 0% S ey Jsame gl 5 dald el o g1
o I Ol b o S ey e
s Y sl wsas 53 01 Olgs 2 5 Jlegssds
0 S Wy Oy GBS Ly Al edalin Jsens
Sl s Wsed 5 IS b 4 S sdalin b sed
b iasdn g Llo o €500 & Cod Jsams s
Ldg Gt Capd s (g ol gls dss s
53 S 5 ek VS analis S ol (oo 3
Dl sbwl 5 s ateza¥I I8 4 WBl e e
Sheeayls JUs 4y Gsls oyl 5l e 1, 0L 5 ile CJM\
ol A el a8 Al o Sl ety (b s
S Sl Bl 5 OU L3 e Olgpe (RIBSIL 5 5
Sl L sl 5 Gle SRlBIL oS el g fals 5o
g Sasby s adl Gl Sl sy ke, QU A

Sol Gla wses ASysb o4y b LI 0 e
W05 4y S (S0 5o SLIS 0l Jlo S5 pden oo
Ob ol A S Aol s sy Jsame s S5l o
Jusl 5l AU &S gl piw il Cle 5 4 sdes 5 shag
Jsbor slse 15 OAd Caw 5 Conl gy 4 520 51 s
5 Sk [TVIss 8 o analid suome Oseulilliny S 4y oS
50l SIS L aS e on w Jad e edody 53 Ol S5 5
o 9 M8l o OlES) atn g 4 OU a0 3l by O 2 les
Sl Sl ol 06 e Ll s dals 0L i
a2l Bt 5,8 =3, s @ Llg e e e LS
B bl o 58 (IS S LB L IS 5 sl
Sl ol g Ol SRl L5 558 e 0L 5o e
CRIP o e S e My Rl 8 e 5 4Bl LalS
sler gl Ol elns 055 el L LS o s
s Vb b G s a4 e pd e o OU
235 SKS Olay Sl o (o O3l la A5 lS 50
Jlsoden sla s IT] Lt i Shl5l amd
DSl Jpame g 4y G 2y b 2l s 4 50
@l b Lpd Ob s gt e o &S Sy
G St Sasby Ol LIS s s Slses sdal s
ok 53 e Ol Ral3dl 5 s S 035 & lee ann gy
T O B O T
I IS Wel S m lad ss 5 il Opalsl S50,
OU e il O S & Ll e el ol &S das e

I j"i]nj.fﬁw
2 St SNl (Sl alie Jstr alul
Sl les @ by i 5 WS ol Ol dgl S,
S 5 (7)) Jseme g 1Y ol asad 5 (/)AL
Logye Sldie p mie 5 iS5 ois b OF o Jls ome SO
30 0% 25 CIEA) Jle S asden s 14 (S5l (g4 505 4
4 (Shnor Ui 5 i s e oS GS o3l e s
U Ssoden oges 14 5 (/AL L gad 4 by 5 5
w by Sk Ol 0508 o 500 02 252 (01
By &y (S Olge th 5 035 (1Y) dald i gal
by €ged IS 5b o ajls Sl OFY) Jbe s 08 74 (sl
e Solm b W baslie 3 Jseme g s>

Shsr Gls (s 3 alie Gl do s b Jbe g sus


http://dx.doi.org/10.52547/fsct.19.124.101
https://dorl.net/dor/20.1001.1.20088787.1401.19.124.18.5
https://fsct.modares.ac.ir/article-7-58138-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-02-02 ]

[ DOR: 20.1001.1.20088787.1401.19.124.18.5]

[ DOI: 10.52547/fsct.19.124.101 ]

el b ST Glgme 2 o g 035531 AU ()

il Llnle 5 Sl gl

Ol ) O & Cslie (ige opf oS 5 a3l (50l
Vsl wged by OF JMie o i i oa 5 L3l
350 03 e (YEXF0) Jbjssds see 104 5 (YF/00)
b Sl 4 Canslie Ol o eSS 63100 Sl ey
S g Jseme s ol sls Wsed 5 dald Gsed @
OF Olges o tin 5 L35 edalie b OF o (gols sme M|
b edalio Jbo S den s 18 5N Gl el 5o 5
Jlegssden s S5l Sl 500 S Ol 0 NS 5450
Sl doss 3 Jsems s Sol Gls G500 L lie o
2ol CBdS il g rin Shr 4 Ceslie
4 Cwglae s Jop 650 O 4 Cwslie ke
omIA L Al o 8 s Cuses b it iy O g
Iy Sl 55 O 0 Conslis Olpme S3s 55 ol Oljee
4 Coaslis Olyee b (i Ol (Rl b (i o8 S e
el s 4 R L3S dale by hIB oL

[FY1s s Slssean

o Ul SRS Ao Llp (o 8 AS o Ly a8
I relasl

355 5% oo Olpe S S0l aslie Jpdr ol
4 Coras (i g el Gla wsd 4 b se p s 5 U
ey o 03 Sl Gl JleSaods e T8 4 e
3 S e Sl b Wl 4 Cases Ol o feS
o3 AR (gyls e BT sl a8 il Glas el
W3 & S Jlo S sded o S5l s 45ed 50 IS
bl wlie o o b Jsene G sl sla
Ob s 5l e @3l 53 Codes s S0 Sodoo
b 0T b 55 e ¢ daly 8 dilo Soosy Olpe 5o
sl

S o3l O g 4 Canglie S0le anslie Jsir ulal
O a Caaglie Oljas 0 les 5 0p %S sl 5a) 52 ol
oo 1A agas 5 (OVAY) dals g 53 S
S Wsed iy Say 3 S edalle (F0/0Y) Jle s ,d

e OOl (VBT Jsane ogew 21 SOV aals

Table 2 texture profile analyses of bread samples during storage

Chewiness Gumminess springiness cohesiveness  Adhesiveness Hardness day Bran treatment
(mj) 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°*  14.13£0.01°®  0.46£0°" 0.22+0.01°®  2.32+0*® 3 3 1(N)
14.05+0.30°®  1.00+0.02®  13.96+0.01% 0.42+0%C 0.30+0.01%*  2.38+0.02%* 5
14.59+0.63°"  1.06£0.04°®  13.72+£0.01°*  0.47+0.01®*  0.20£0.01°C  2.2440.02°® 1
14.88+0.59%  1.12+0.04"*  13.21£0.02°“%  0.44+0.01°®  0.21+0.03®  2.54+0.03**® 3 6 2(N)
13.83+0.31°®  1.1120.02%  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+0.01°  2.54+£0.01® 1
15.06£0.27®  1.14+0.01°®  13.1740.03®  0.44+0*" 0.29+0% 2.56+0.01 3 9 3(N)
14.4840.47°®  1.14+0.03®  12.63+0.02°C  0.39+£0.01®%  0.38+0.03%*  2.89+0.01%* 5
25.504+0.45"  2.04+0.03°* 12.44+0®  0.47+0.01®*  0.3240.02°C  4.33+0.03% 1
21.0940.72°®  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+08 5.36+0.01°¢ 1
23.5540.03®  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+0.01B 1.00+0°* 6.62+0° 5
30.02+£0.48*"  2.82+0.03**  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°  2.50+0.14*® 10.43+0™  0.3540.02°®  1.32+£0.01**  7.14+0.01** 5
13.9240.59%  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%* 2.40+0.03" 5

* Values are reported as mean + SD of three replications

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