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2. Scanning electron mycroscopy

0t


https://fsct.modares.ac.ir/article-7-5407-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-04-10 ]

Y40 J‘JJA NY SEE Q08 e_)Lo..f:

u.i‘.l.é« @LMP)“}J.P PR WY

Y T R ST TP (N HERE PR IS RIS, SUPRES

FQN MEEE Gyt @9DDT oo T
(FU) P
£ gy T E G ek (A YT £ (/o) WAE (AYYE A
o E GV vy (/e ol (1Y) ® £/ E (/o) VA £ (/7o) B
oVA £ (A WA E /Y)Y REXOIR O/AE (/1) ANV £ (YA C
0O/AE (Y’ T4 (o/h0)? £y £ (/1)) YA (/A AV £ (/¥R D

PEIVAS = S VAZIE D IV VA = S/ OF A VAR ks 5,074 B o ISARRIRY.

(p<005 Mbwﬂbwd;jw sy OLis Q}IMJA)) qu.“w s_éjf

53 b e 5 A e iy TS B s e 5 0
5oy il (b ole Jsame Sush) Ol S8
035 1> 5 s bgr 3,0 ol oy 30 dal g 330 OF 51 g
Sl 5s eSoode gls o 8 onils 5 b YU ol
53 apmse ol e IS0 b odisn 5o U5 5 0
Lol Jsame Cusb)y Ol ol 536 0¥ b

DT ams il

(%) Cusl

Ob jae b, -Y-¥
55 L 350 03530 b &S s o Ol Gadss oyl =
0 ijg 6‘)‘3 P | L C,..:)Ja) Q|J:A cd}:««lY_}.ﬁjﬁ
sl Wi cusby Ol OV K3 il il as s
Cule olel Blod 1 Ly 3,1 AT 5 Y O sl
(v+r0) Mc Carthy et allal, ol s acslis g lsbas
B ekl Wl msbl Cab oS (g3l g0 sl Ol

b

¥
¥
¥¥ -

=]
¥T o
N .
i) -

A B

b
I b
C D

O e s )8
JAR Lc}ﬂzj'/./\' O WA Lc}ﬂzj'/."\' B &G'.J...aﬂ'/.\" A)liy}éﬂzjéjb- SIS BB s 0L b, Olye VK2
((p<0.05 Ll e sls pme ol sas QLA O ja ps Dogline G o L s AR ot SANAZIED) g )1

e S oS S ) Sl R s b 3,0 a5l
S ke OB o peasin e 45 el S5 LB NV T 505 0505
5o lld s e B e gla) s
G Osk 06 M5 Gl il 3L e e S
LS5 odn pzman 5 S s Ol b 52T sl
@ L osesl nl 3 ol s il o (5h5 0 lee
5 bia [YY] 3l (Salas (1)) OLSes 5 Crockett
U VA WY PRt VRN () /N DENTRICONN

Lages S 1) e 5 CedS RalS 06 O
[r]

00

u.ajmv»—\“—\“
CO, 8 L 0L s 5408 4t sy pde Mo
0L ST e S 58 e ol s b s edd W
sskilas s sl Ll co 1) o sase e CO,
;jwuyt{ywﬁ#‘@nvays
S sl Bs el (S i cplapd o i b
S s e 4 oS A3l O 0gps 58 b 5 S5
S b 351 iy Sldie 035381 LSl o bgwr 5o 2oy
0355 Ll BB 5o o5 553 o sl 65 oS ¥

Jiﬁ;);))_élASg;‘.«.aCﬂl@.»)fwj.l'aé;-QTQ));jlf}


https://fsct.modares.ac.ir/article-7-5407-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-04-10 ]

5 S 05 06 kS g )T e (gl il G

oL 5 o suS

(3 sbee 52 055) 0303 x>

it a
¥ b
E

. ¥

! E
PR
PR
PR
PR
PR
et T T T

A B C D

Ob (pw¥geys

))T./.Y' ‘G.IJ-.I.)JT./»A' IC fl.l}...n:_j'/.\' géﬂ)_ﬂ‘/.“\' ZB féﬂ)_j‘/.\" A) li}“}cjéjiéjl"d‘jlfﬁbéudl”“)i}r»‘ JQ

<<p<005 ..L.Zb&)‘bwuﬁjw [ QLL; Q}:MJAJJ qu:.d g_.ﬁjf b_}m J)T‘/.Y" gc:‘).: J)T‘/.V' ZD fb_}m

i RIS 53 S 03y a5 01 51 ol J5 ol oS
el TN S i b 35 Ol (I s sl 3
S S sl s 4 a8 apd e 06 O 5 ke

L7YT 358 o0 Sl i &0 e oS Sl (Sma
b 06 plad el VY 2308 1 555 o oalin o shailas
St 4 Ypeme (IS b s 06 ph LS 5 ke
Al Ol ) 0l Js 55d e esls el e OAS
Aol Al s iy sre el by & les S
R IEPC R IR P RPN RIS FIUR R O
slge G153 0AE Sl 5 Gl e gy 4y 5re 5l ok Jlal
IFe] 355 oy axalis sdoes O ganl i S 40 oS sk
SIER =S N P G g P PP VA T BT
s 85 S S8 s @ 88 A i s s
ol 5 5 (8 gl sk s e 5 (S
Sl JS o 4 a3l e oS Sl 06 oSk 4 st
sdmn Aol b (gl Oles b 3 OF i il 5 0L
(oSSl O ganlsl S5 5,5 e (gadaze Jalge oS el g
5 ashy s 2alS (G ael amb s b e siee 2l
s 01 53 Jw S 5 Sosal el Cusb, s b

IV ] el

0

56 Cl b —§-Y

G L 50 03558l ol Lasiin ¥ SS 55 o5 jskiles
oI s e oS 5 pd e 06 SRe ade TalS el T
oL 5 Prentice.asl o 06 53 iy g
oeals Cel Sy s Slse oS WS A8 (Va08)
CMC iS50 350 cnl 55 IVE] 353 oo she i
O b lS g B el Sl e S5
sy ool bl sdii Lasie 335 b 4 U e
Sl bl lS s oS L 5L pl 5 i Lam
bis 5 w55 & e oS a3l oS il 4l
IS YO a8 (o 0L he o a2 5 T 258
S Ll e ok (Yeeq) Crockett sy, ool s
Ry SES 5 5 S S ool Sl s S isse
gt ol Rl a5 00 31 SYL glales 3 oS das s
03,8 Sl el syl IYVI il o )3 pslie Sl I
e g odd Sk slales b5 0L jae o5V Ll
pw.[Y‘\]M;@ﬂG%jl@bQU}g
Op3a b cnl 53wzl (lsmmn 31 L 3,1 700 035331
03 5 OselV) Oleo s Jfals Col &S old auls

U 31 JMis Ogz immas 335 o e SR8l ens


https://fsct.modares.ac.ir/article-7-5407-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-04-10 ]

Y40 J‘JJA NY SEE Q08 e_)Lo..f:

(= D

OV g sa b

VAN E S/ OX A AR E 5,174+ :B éc'ﬁbj'/.\n 'A)L_}MJc'ﬁbjtgjbj}lfv\éuéu;)\j@jﬂglﬂ AL

((p<0.05 LSl e Ll pme ol sas QLA O ja ps ol Gy o L s AR ol VAZIED) g

e Jpame D3 s O Ct oS iy 5 6 le
ol leslial &S Conl sds 2158 sse cpl 3 il
A S et O Dl el Gl SRl e S 2l
Jb Ol fals Lol 5 andls jasie CJld o e
2 e 3T SIS G 0238 e Lisd e 2L
e 53 5 8 B B e e sy S
G ol @l ol e U alg Jgame 3L s
IO 5¥Y] 5l e ety sla e 3l bl i

J:'r.l:’d&l},o bl -o-¥
0 g 30 O35l 550 e edalin IS5 55 &S shilen
Bl s s a2l IS o 06 0 e b
N P P PN [ A BRI A PR LR
o b 3T i sl 05331 L Sy ssd e s
S oy al sd (e oS 3L b 51 0 e 8
0 538 Gle dshe (IS 5 i s Dl s 4 o
ol 3 edkd g et laeg O a1 e Sl s

Jsho slaas 2alS ames 55 5 edee 00D Jlad 8 les

o3
Oy

b

d
I
I
Ty - C c
. . I
T4

A B C D

 ygai¥ 0,8

& S I O WA ‘c'ﬁj'/m B iz SIVARE A) Ly 5 o5 3,0 ol 58 Wl sls OU sl Jslss Olsee £ S

(P<O.05 sl o ls re oslis odind OLES O g2 o 53 ogline g o L s VAR o FSWAZIE D KPR VA B

ple 5 wnlld (2l OspelsV) s 4 cl (See oy
A i s Wl L Ky bl g B 555 55
LB -0 JK2) 558 o edalin 5 shailes il Ll
NEROR I N = ORGP FARIRIIC
S, &S WAL e Ly GSs s sl b 4 oS ol
sali b K by oS il pkS 06 s 58 @l

ov

(SEM) 0b 3o by, V¥
Olas 0 IS s S Sl iy S Sl ol 0L sl
gc}ﬂbjéjba.}}«.}ASA—O Jﬁjz RGIUVH I WP I
Gl Jolsizs g il sl CMC w5 50 5508 of o
J‘Mb&bML&AJJG\f&»J}bM%L&J&L&M‘JJ}


https://fsct.modares.ac.ir/article-7-5407-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-04-10 ]

e S 0 b kS b 5,1 il gla e 5

OHen 5 Sbe 5S

R e R L e E R
OLes 5 BONEt Ly oas 315 w8 L G
Marco ;5 L s 3,1 L pS 06 (s3le o 3550 53 (Y027)
s gas S5 56 5,56 3 (D Y0A) & Rosell
ool oy S piman 5 3505 Sl gsan (508 AL 0L
S 53 b i s ol Sl edel oy S L i

DEF 5 VAT s 15 L

el e3gad sbml b Bl L SL of B b
sbwl b5 oo, S g gile JF Sl Lsw o (055
S S e el S e Gl
Olgee 3l L 3T ke 2033l L3 S o 5 Ko
e Ol S3L oS 65k 4 Ll el S 06 £ 3 5 U
Ko o el ok fol STt Sl U5 e gy

Ul pde 5 3l OB Il 1 e Sl s ol

TN 3l 1A Bl s 1IN A L s 5T sl (9IS WL gla 06 sy 5,80 S S Sl ol slai 0 IS8
MLJ)‘J;;.&AQJLL? oAy QL.';.’ Oj:.wjah)b QJL&.’.A &JJJ,s- L_)—w D)T'/.V' ccv)v .\)T’/.V' ZD fL_)—w D)T'/.Y' ccvj.v .\)T’/./\' ZC fL_}w DJT
((p<0.05

o6 syse s LT el ol Lalls sy5 #Ye 5 Lalls
0L il pdgy Sl o 3 gm0l 0 sl
LSS 5o ol en 4 i 35T ke S5 s a4 enn
sy paseie 0L el 53 &S gailes adl il o CMC
JUis g0 sllae Ol 5 oo o301 51 R s o]
sllan Ky 5L adlge 31 oV e ) e 0 g O
C ,Latst{och.ﬂﬁ@u»w,usm;,m@;
s e O Laleg lo b s 50l _oes iSIst

oS I INALLINFIEPFOCISTY P WP PAPF RO

O0A

d"‘““"g‘J by}i—v—\'
ke LI gls bu g el (5,8 o3l Ky sla el
L" sl e sdalie JBY Jss 53 50 5@ L
o) i 3O auls 5 o3y Wged b, Ol Cbire
Do & Latli ool e (Lalls i) Voo b (e
Aoz o LIS ) 33 5 s Sla K pes SO (S
s b alpe (Lalls a3 Y b Lalls s VYY)

&T—\Y' ASJ.ZLJ:))}JTMM}AJ g{?) é‘.’.’)" o las


https://fsct.modares.ac.ir/article-7-5407-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-04-10 ]

\Y"\o J‘J_}A c\v e)jb coi e‘)Lmiv u-i""; @me‘jf‘))&‘ MLLAJ

LU sl U IS 5k 4 A3l pasiie £ 5 et 06l K5 iy Joled i OLES o5 Lo gy 2l
3 Jol s ls (5 pe S b O Y g a1 L g 0Ly 03 @3le b Ad S S shailen &S AL e
5 Olilms allas el s 4wl b G Sy U 351 e il 31 L g st SLIS 55 Al s

[¥0] 5,05 Slsean (YYAY) O, 1Sen @ dader 53 a8 el 03 S Iy i bled 555 4 ba 0L

U 5 i 31 ol (508 B0 (gls 0L sae SO, Y puker

oL Q}:MY}»JJ L* ax b*
A Vexy £ () @ Jag £ (m)° VYV (/ve) ¢
B M0 (YY) P SYVE () © VoM E (/eT)
b b b
c /TS £ (1Y) VAT E (/0 VW/AY £ (+/08)
D o+ (/8v) © YoV E (1) VaVY £ () @

JESTRUR AN PR WP VA téﬂ})T‘/.v' :Dil.iy:j‘/.\“‘c'ﬂ:j‘/./\' :CELUM':)T‘/.\'«G':J.gzj'/.‘h:BéG}ﬂ:)T'/.\“A
(P<0.09 il o s s sl stans OLES O 52

Sads Bled 1 Ll o mio Lge VN0 - oL Rt

Sk S Skl i b TV sl 0L S = O 051 —A-Y

L;uui:;u.ﬂb@ug@jl{.@ln;ymfdls

] £ sk 53 b 0L mm o300 b se bty LT ol
Uy 550 700 (ool aigad oS iy o Hlanl ol Jags,

) cb}ﬂcﬁcg{.;)w)ﬁé)}a))])ﬂfl&ﬁ)é.ﬁﬂ‘a.’&m&@

Losbasl e baw 100 (gl wsed 3L 5 St
eﬁjwdbﬁ)hyw&&lﬂ‘bw‘ebﬁws
QLJ)\}A(L&J)JGCM\}}JJGMbwu)l]a.a}o.u
Gols ome kel (bl Bl 1 L V¥ 5 AT sl

o oA e IS Bl L syl clle ous sl
[rol s,ls gillas ;o= fCass 5l ol sl
osb il e oS s el Dl 39 T LI

uyjéﬂ;jwujﬂfﬂuduouwéuowi@uzJ,.»,

3l S5 5 » 32 E— <k S Sy

A gD YywvE DS yvE D © Y )P g0 N2 yevi) P

B o/a(E /1) 2 O (@A) 2 OV (YY) 2 0/\V(EE /N 0) 2 o/ N Y) E o/gv(E/ ) ?

I VEVESY) S v D ® werdeo ) v A S ravEne) S werEeY) P

D §/Yr (& /ov) © £V )P YV )P YWENDC WY E NS v )P
L sos :J‘/.Y“ téﬂ ;J‘/.\h D g :J‘/.\“ téﬂ :J‘/./V :Céb_}.,« :j'/.h kc':ﬂ :ﬂ/‘h B éclﬂ :j'/.\“ A
(p<005 .L..&Ll = )]: v,.su: Q}L‘u slas QLo QJL.» BLISE Q)Lﬂ.ﬁ» c_éjf
Lﬁﬁ;l;owcf,@gw}o}gm,@@éﬂyéu ‘5*? ':'—f,

R R PN I S R PO S FALINISTHT , )
ol 58l Cels = 050 Jeol= O a4 b 551 D558

53 5 0L kS eSSl iy hle ol 5 A ) _
AT O R RSP U S

@ TN ol wsa 5 geS a3l Sy . -
. ) o . i _ QJAJ:SU s LF"}'“' Q]JJ\ ol )"J:':'-:-Z}‘”j-! u).\ha
w\jom€l?u\J\il;_w)cﬁljsdj:mﬁuwbu;l.;;; O S ol . T ;
_ e 2 0L (Supd Sho g g L 21 Y 05558
2,05 (5l a4 5L Olamen 05 50 5 _ _

6[.& Lﬁsﬁjwjfj&)‘w‘ubd:u‘fw

0503l 5l Jol @l s o sete o 4 S ol )

04


https://fsct.modares.ac.ir/article-7-5407-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-04-10 ]

e S sy OB kS L 5,1 il gla ke 5 OLKen 5 ko puS
[12] American Association of Cereal e —0
Chemists. (1983). Approved method of &

AACC (8" ed.), St. Paul, MN: The
Association.

[13] American Association of Cereal
Chemists.( 2000). Approved Methods of
AACC (16-44), St. Paul, MN: The
Association.

[14] A-A-20126E, 2004, February 26,
Commercial Item Description Flour. The
U.S. Department of Agriculture (USDA) has
authorized the use of this Commercial Item
Description (CID).

[15] American Association of Cereal
Chemists. (1999). Bread firmness by
universal testing machine. Approved method
of AACC (74-09), St. Paul, MN: The
Association.

[16] Haralick, R.M., Shanmugam, K., &
Dinstein, I. (1973). Textural features for
image classification. IEEE Transactions on
Systems, Man, and Cybernetics, 3, 610-621.

[17] Ahn, H.J., Kim, J.H., & Ng, P.K.W. 2005.
Functional and thermal properties of wheat,
barley, and soy flours and their blends
treated with a microbial transglutaminase.
Journal of Food Science, 70: 380— 386.

[18] Bonet, A., Blaszczak, W., & Rosell, C.M.
2006. Formation of Homopolymers and
Heteropolymers Between Wheat Flour and
Several Protein Sources by
Transglutaminase-Catalyzed Cross-Linking.
Cereal Chemistry, 83(6): 655-662

[19] Marco, C., & Rosell, C.M. 2008 a.
Functional and rheological properties of
protein enriched gluten free composite flours

Journal of Food Engineering, 88: 94-103

[20] Mc Carthy, D.F., Gallagher, E., Gormley,
T.R., Schober,T.J., & Arendt, E.K. 2005.
Application of response surfaogethodology
in the development of gluten freleread.
Cereal Chemistry, 82: 609-15.

[21] Rakkar, P.S. 2007. Development of
gluten-free commercial bread. Thesis for the
degree Master of applied science. Auckland
University of Technology, Auckland.

[22] Crockett, R.I.P. & Vodovotz, Y. 2011.
Effects of soy protein isolate and egg white
solids on physicochemical properties of

T

[1] Sciarini, L.S., Pérez, G.T., de Lamballerie,
M., Ledn, A.E., & Ribotta P.D. 2012. Partial-
Baking Process on Gluten-Free Bread:
Impact of Hydrocolloid Addition. Food
Bioprocess Technology, 5:1724-1732

[2] Sollid, L. 2002. Coeliac disease: dissecting
a complex inflammatory disordeMature
Reviews, 2: 647—655.

[3] Gallagher, E., Gormley, T.R., & Arendt,
E.K. 2004. Recent advances in the
formulation of gluten-free cereal-based
products. Trends in Food Science and
Technology, 15: 143-152.

[4] Rostamian, M., Mohammadzadeh Milani,
J., & Maleki, G. (2013) Utilization of maize
and chickpea flour for gluten-free bread
making, International Journal of Food
Engineering, 1: 117-128.

[5] Lazaridou, A., Duta, D., Papageorgiou, M.,
Belc, N., & Biliaderis, C.G. (2007). Effects
of hydrocolloids on dough rheology and
bread quality parameters in gluten-free
formulations,Journal of Food Engineering,
79: 1033-1047.

[6] Nishita, K.D., & Bean, M.M. (1979).
Physicochemical properties of rice in relation
to bread Cereal Chemistry, 56: 185-189.

[7] Lashkari, L., Mohammadzadeh Milani, J.,
Moetamedzadegan, A., and Maleki, G.
(2013). Properties of gluten free bread
prepared from Iranian rice cultivardournal
of research and innovation in food science
and technology, 3: 187-198.

[8] Ahlborn, G.J., Pike, O.A., Hendrix, S.B.,
Hess, W.M., & Huber, C.S. (2005). Sensory,
mechanical, and microscopic evaluation of
staling in low-protein and gluten-free breads.
Cereal Chemistry, 82(3), 328-335.

[9] Belitz, H.-D., Grosch, W., & Schieberle, P.
(1978). Food Chemistry. Springer Verlag.

[10] Kohajdova, Z., & Karovicova, J. (2009).
Application of hydrocolloids as baking
improvers.Chemical Papers, 63, 26-38.

[11] Rosell, C.M., Rojas, J.A., & Benedito de
Barber, C. (2001). Influence of hydrocolloids
on dough rheology and bread qualiood
Hydrocolloids, 15, 75-81.


https://fsct.modares.ac.ir/article-7-5407-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-04-10 ]

Y40 J‘J_}A NY 092 Q08 o‘)‘wu.iv

u_i\...x.é @L\.p)fjk« PR WY

texture and microstructure
Acta Alimentaria, 43(4): 584-591.

[30] Maleki, G., Milani, J., & Amiri, Z. 2012.
Effect of different hydrocolloids on staling of
barbari breadAdvances in Food Sciences,
34: 36-42.

[31] Ebrahimpour, N., Peighambardoust, S.H.,
Azadmard-Damirchi, S., & Ghanbarzadeh,
B. (2010). Effects of incorporating different
hydrocolloids on sensory characteristics and
staling of gluten free breadournal of Food
Research, 20: 99-115.

[32] Pourfarzad, A., Khodaparast, M.H.,
Karimi, M., Mortazavi, S.A., Ghiafeh
Davoodi, M., Hematian Sourki, A., &
Razavizadegan Jahromi, S.H. 2011. Effect of
polyols on shelf-life and quality of flat bread
fortified with soy flour. Journal of Food
Process Engineering, 34: 1435-1445.

[33] Godfrey, P. 2002. Soy products as
ingredients — farm to the tabl&nnovations
in Food Technology, 14: 1-3.

[34] Marco, C., & Rosell, C.M. 2008 b.
Breadmaking performance of protein
enriched, gluten-free breadsuropean Food
Research Technology, 227:1205-1213.

[35] Sahraiyan, B., Mazaheri Tehrani, M.,
Naghipour, F., Ghiafeh Davoodi, M., &
Soleimani, M. (2013). The effect of mixing
wheat flour with rice bran and soybean flour
on physicochemical and sensory properties
of baguettes.Iranian Journal of Nutrition
Sciences & Food Technology, 8: 229-240

N

gluten-free bread-ood Chemistry, 129: 84—
91.

[23] Mashayekh, M., Mahmoudi, M.R., &
Entezari, M.H. 2007. Evaluation the effect of
oil free soy flour on organoleptic and
biological Taftun bread. Iranian
Journal of Nutrition Sciences & Food
Technology, 2: 73-80.

[24]Prentice, N., Cuendet, L.S. & Geddes,
W.F. 1954. Studies on bread staling .V.
Effect of flour fractions and various starches
on the firming of bread crumbCereal
Chemistry, 31:188.

[25] Armero, E., & Collar, C. 1996.
Antistaling additive effects on fresh wheat
bread qualityFood Science and Technol ogy
International, 2: 323-333.

[26] Eidam, D., Kulicke, W.M., Kuhn, K., &
Stute, R. 1995. Formation of maize starch
gels selectively regulated by the addition of
hydrocolloids. Sarch/Staerke, 47(10): 378-
384.

[27] Crockett, R. 2009. The Physicochemical
Properties of Gluten-Free Dough with the
Addition of Hydrocolloids and Proteins, The
Ohio State University, Ph.D thesis

[28] Maleki, G. & Milani, J. 2013. Effect of
Guar Gum, Xanthan Gum, CMC and HPMC
on Dough Rhealogy and Physical Properties
of Barbari Bread. Food Science and
Technology Research, 19 (3): 353-358.

[29] Maleki, G. & Milani, J. 2014. Effect of
different hydrocolloids on barbari bread


https://fsct.modares.ac.ir/article-7-5407-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-04-10 ]

JEST No. 54, Vol. 13, Aug 2016 ABSTRACT

Effect of different concentration of soy flour on the quality of
gluten-free bread containing rice flour

Maleki, G. 1, Mazaheri Tehrani, M. %2 Shokrollahi, F.

1. PhD Student, Department of Food Science andnicdady, Ferdowsi University of
Mashhad, Mashhad, Iran
2. Professor, Department of Food Science & TechgylBerdowsi University of Mashhad,
Mashhad, Iran
(Received: 94/2/5 Accepted: 94/4/16)

Gluten-free formulations are often supplementedhwiroteins to improve their quality. The
objectives of this work were to assess the imphdifterent concentration of soy flour in additiom

2% of carboxy methyl cellulose on gluten-free brgadlity parameters. Therefore, soy flour and rice
flour were combined respectively in concentratidd®¥: & 100%, 10% & 90%, 20% &80%, and 30%
& 70%. Soy flour addition had had positive effeat farinograph properties of dough such as water
absorption. Adding soy flour up to 10% caused pasitind significant differences in physical
properties of bread such as specific volume, crirafdness, and porosity. Colorimetric factors,
except for L*, were not influenced by soy flour.cRires obtained from SEM showed that bread
containing 10% of soy flour had the best texturd dne bread (100% rice flour) in the next order
showed suitable and porous structure. Best scamn forganoleptic test was related to bread
containing 10% soy flour getting the highest sdaréotal acceptability. Generally, adding 10% soy
flour resulted in reduction of undesirable propestof rice bread. However, increasing concentration
resulted in negative effects on qualitative andsegnproperties of bread.

Key words: Carboxymethyl cellulose, Gluten-free bread, Rioaif] Soy flour
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