[ Downloaded from fsct.modares.ac.ir on 2024-12-04 |

[ DOI: 10.52547/fsct.18.113.197 ]

‘2" V;:s‘/\a_)jsuﬂre_)w.ﬁl;‘ ‘.WLLJ;(}LLM
s T [« \ g

[

ol 2 S @leo g pols dloxo

www.fsct.modares.ac.ir (> Culu

(7 s S g OU &S 5 oS SOlo st 5 s K558, sla Sy 2bs)

05,0 5,1 ssl-

T oasls B3 sags  pdy sola

C&JJ «L;d)}\.w‘ }])T o ls Ay k- C,.:JJ Ja-b ‘u_:].,\.f« GL&) rj,\.f« d); g‘;LU& @L\-hﬂ .,\..L)‘ JNLLJKS 6}%.2;]:—\

Ol gl cas s

(s Ol 5 Ol b wlio 5 (55,5LES (a5 pel 5 Dlidios S s ($355LES witign 5 (G5 Dl i Y

Ol hgtie (305U s 5 b sel «Dlids Olosl

o AS>

dlae Sl

sml 5 2§ Jgamms S8 5550 30 s 0S4 (Kialy GRS oM oS 5 50U W5
351 iRl 1 gy G ol plonil 5 Bt 5y ol 31 AS dal 5 0diS 5 pan oIS A 3 g 55
) QLIS 18 (sla pams Ao (a3 p S 1L do s Yog Yo N w5 05
[ S YPEE STPIPRSEIC I ¥ PUL I JRCH WV PW Sy CUIV S YA STVA SPRVAT-S VA WOV BY) e
35 B30 HelS Sl b )56 2 b S 3 o 4ad (52 06 SLasmd o 5 ot 550 5
3 Gl Ols chr g Oloj eayT O ol Ol ol OLE e (31,5 50,6 0051 gl (P<1/40)
I Slagane Ol SRl b g SRS O g g0 8 5 0550 351 Ol Sl b e (5 5eas My 25!
Gl L g 0 guatis 0o 5 Cush) Olge 45 3§ aseiie izman (3L Sl OGS
23 M s ol b Gl 5 el Ol i 5 4 O gV ge b 53 oo 53 S 5 5 0351 251 O
o oY s oele Y Sl el go b) Cib ghe 5 ol Cdled Oljee p 05,0 3,0 Oljee LR3I b &S
23l LS AS sl )l cnl Olsee (B e slages Ol Sl b aSl 55 0353 (S
G bF s LF glaadjo Ol 05,0 3,1 Ol Sl 31 L oS 55 OF LS 55wy Ky b5, b
Ol 5t o s SLpioms Dl GBI b &S 59 b 55 cpl 3 035330 A% Wllge Ol p 5 1S
S 33 A3, K edaline J geasus i g DT Al 5o Ol 55 (i Ll (3L il5El @% 5 LF gladd e
Y 5 NS feee Ao s /A gl 53 85 5,1 A3 Ve ol & gad pliar Oly5ls 3 mim (2b3)
W15 51 mlin i 035351 b Ol g5 0 ol ply Kidse3 (B yme 45505 0 i Olges 1y OB pano Loy
5 15 0T gl dis 50 I o 3 g9 3wl 2 osDe 06 O gV g0 3 4 03,1 (5ol Dsy sl

i gl gl

9 /00/T 1dl s gl

QAT 5 dy b

1SS wlls

«Srn b

WO ;j

OIS pawo

QLS rans

(SIS 52l Sl pax

10.52547/fsct.18.04.16

e J gt

mehdidavoodi@yahoo.com

V4V


http://dx.doi.org/10.52547/fsct.18.113.197
https://fsct.modares.ac.ir/article-7-45085-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-04 |

[ DOI: 10.52547/fsct.18.113.197 ]

b s 5 e S5, G Shs b))

S35l B3 Ger 5 1, ola

o i 3b slie gUls 0301 cnl resdle [0] S
500 Jsle Olale I 6l 5 a8 ol ] IS5
Al e e sl eme (s 5 Ol gl S LSS
ora o By S glaculas 5l e 05 men
slpe 5 Bo) I8 el 5 Be) (oS 535, «(B3) ol
[ ol S35 5 e oty ol POV QNI P NEY
Lo 0300 53 (Sos 0 Sl Sy S 5 LOKY
Olgmean a8 Conl 03 il gid g0 S Bl 50 45
Foo B Gl ll el 4 5 38 Jee OS5
e e LS 0 SWS VL Jp pdS 5 0 L e
S salas (sl 5 5SBS Olgeas oS e il s & O
5SS s s el XS e Jer o 5T gla ST
S Y gt ol 4 Ml et S g sl e ) ]
e ol e O 5 Y] 5l JUs 4 1) 580 S0l
5 155,00 sl e a8 VU glasdis 2551 e
L [V] el e e 3 1) Spdypan SlAie cp i
Sl 3 05 58 A0 e ) Lal 00 bl plas
L i oI5 ¥ g e 53 S L OS5 0Lr
G P il Sl I 4 L 4S LS e sl
3 iy Loy e 3 55 031 53 s 5 ol O Ol
O g gy 22801 05,0 350 035330 L (Y4VA) OLSn
53 0ot a1 Sl b aS s S sl (SLL) s 06
s koo 5l ot SIS 50000 o (S 055 3
- A et (ol Oy 5 ane g Ole el ST ol
Ol 3T Ol e ol ol als Olass olasl = e AL
o3ls Al |y Jsame IS 50l 5 maw i) sk
b d e S3L e Olpe RIS1 el (B0 51
5L oS 1Sl s (P ) oL 5 e [A]
Sl L aS il Olge g eals HI3 s 350 1 05
e by Ol 0N po 5 3 0551 3,1 Ol
Jyazme JS 2 pdy 5 88wtV 5 Joulsd (o puass
S sy oS Ol e ool S [A] Al I
2 Saslis (g ph RS A et e ol ol el
S5 5 B e s e Ll Sl (28
S als 53 Al e iy oo DY puame 53 58 (IS
WSS 0L A Cgr Sl (55 Olse o 58
N ga s 53 T OIS 5 553 0 5l o Sy 5 4 5lS

5 o s K oS 3l b gles sl g o

VaA

dodo —)

Sy S Sla Sy 4 Cond 03,0 AT mlaw 2153l
Pl ol sl b Va5 gl
CkS 35§l LD 2, VU s gl
Sl oM 3l OV sn 3 3 g 5 5 (2l Y sas
22 0=l Sl edld GO Glaginn 5 A5 b slas
Sl A5 5 i 53 gy sl dde el 5 (s35LES
Spb S i ol @ a5 L pres Sl AL Sl
s e JSES IS0 SV e | a3 0
M Comer Oliis o g o108 slge 5l azas ol (g3le 8
Loy mlo SV Jolaly 2ol Ol s (eal
(o ;jwundbq;)\}:{;us»;&d@?ﬁ 50
a5 b Glodss 3l Bld w8 odle L s )]
Ly Foshae Gluds S b Jpame g0 S0l
ClS dal g 55 S sl Saaly Ol 51 48 535 e
313 i (oS 5 Gl OV sn b 53 JS jsbar [V]
5O el (N L 3T L OV se b 5 3 g e oS
SN g Sl azes ol W5 23 S e 30l Sl o
B ST AL o Coenl Pl e sladis
gl 4 eS el Il sl el sl i 53 slaeli
55 5 S g bl W el 5 5555l el 55 sl
Jparme Gt (Sl ol Al Ol ol G td 5
ediSdg Jolo O 51 Jols Y puamn 5 oS a5 i
ey Las ol e ol ole cal el s s
2l s SO Sl el 655l 53 W5 Ele Cosgdoe
DMl oosliS ol I3 LAg B me 55 o)l sen (Laeslys
54l SO 65sliS SV s A5 0 45 S s Ol
o=l deme b K05 g 3150 Jae Jguames SO
D] il s VL ol 2l bl Sl b
o ST opl sl sl e 05 el ale onl Sl S
banslie 5o plde a3yl b 3l Ll ecl 5408 s 5050
ol Gladal (55 5l i aie SN2 ladls Ll
Of s esdle 1] dalon Sdme slpe 5 Wil s «(555
Laggdnesn) 5 (b sid 350 csm5s Sla b Sl 5L
SalS s 4 bapils 3 i S Ko 550 5l S ol
Ol st 03l pan [£] &S oo (6 S shor c035 5l e
O S e Ao

SS s 035 LSl 5 ot Sl s sd s (S 3]


http://dx.doi.org/10.52547/fsct.18.113.197
https://fsct.modares.ac.ir/article-7-45085-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-04 |

[ DOI: 10.52547/fsct.18.113.197 ]

Veoo }:J‘\/\ 0,9 ARAE aqu.fu

Ol e mlo 5 psle alons

S ol Sl eslizal b ol (g S 03 sladls
S SLS 3l J 28 ka5 Las ol AL
[VE] ds esls Hpe Av s lliliud e L ST

P8 5,1 ol 450 8 Dl et (95,1 —Y-Y-Y
5550 3,50

wmgb,y Al 035l 5 piS 31 bt S sla S5
il okl gla oy bl 2o 5 2SS
(T++0) (AACC?) 1K ol e 0bls g paml 3 ol
ol s lleal Blas Cosb, Ol [V0] w5563l
Yool s A e SLE ) B80T
SUUKL i Gb 55 b Ol mizees A5 5 U5
53 Sl s S Ol 5 V] Al cpns (YVY) OLSen
Vor Shedias S DS 5 g sas 035 S Sl Ladd sl
JIV] el s

o B8 50 Ol pas o5, Y-Y-Y
508-T) o s o AACC 5 1t ulal o Osa3l oyl
s il (LT Brabender) 18 5 )6 olKaws baw 5
D03 S b 1l > e aglie OIS 550
[Vo] ws o o 5 s Sesll

= 4o S p 0L A (g, —E-T-Y

T Sl Aoy Yo 5 Yo N sl s 03,0 4l )
L OIS 5 518 Glagas 5 A OV ga b 53 55 50 oS
Lo /N GlsS doys Y S S il gl
Loy /8 5 OlalS dos /10 IS doys /N OIS
has S 06 ot OgeYpo b 4 OIS dsys /Y 1S
G O Sl sad g Hsline 0 > S Ll s
3315) dlams 5515 5l ealanal b ad sl sl se Il cpommaad
(0t Pand « Jsexs 5305 5 0l3 AND c/evey s L
Jis Diosna) o5 05,5 1) Sas slpe w5 058
Sy A8 5os L aids ¥ e 4 s, (OLJT Sp 24
Sl L le) O dm el o 3 s S oS 5
A das 5 &S 555 4ids Y Iadoes 5 A3 S Lol (G5 4l
Clawl aads Nl day e U SIS s>
52 Sl ol Slaa 5 g Salr o SY0r 055 4 4y
5 R akis \Y e 4y O e 455 Y glos

les 5o adds 80 Sl 40 ol juesd LA (6,108 s

2. American Association of Cereal Chemists (AACC)
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1. Proso millet
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Table 1 Physicochemical properties of wheat and millet flour

Physicochemical properties (%) Wheat flour Millet flour
Moisture 12.13+0.12 9.80+0.32

Protein 12.08+0.03 11.94+0.41

Ash 0.76+0.01 1.29+0.03

Fat 1.09+0.01 2.54+0.01

Wet gluten 27.30+0.13 -

Fiber 2.54+0.02 3.46+0.05
Carbohydrate 70.05+0.17 71.03+1.25
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Table 2 Effect of wheat flour replacement by millet and guar and xanthan gums addition on dough

farinograph properties
Millet Guar  Xanthan Water Dough Dough Degree of dough softening . .
. Lo . Valorimetric
flour gum gum absorption development  stability time (Brabender Unit) lue (-
(%) (%) (%) (%)* time (min) (min) 10 min 20 min value (-)
- - 63.1+0.2° 2.8+0.10" 7.0£0.10°  61.4+1.2% 89.8+1.2% 63.7+1.0°
10 0.3 0.1 64.9i0.6ﬁz 3.0i0.07z 7.2+0.1 1‘; 60.5i1.4: 88.9i1.5: 65.6i0.8az
0.6 0.15 65.5+0.4" 3.1+0.03 7.3+0.09 59.2+1.0% 87.2+1.1% 65.5+0.7"
0.9 0.2 66.8+0.1° 3.4+0.05° 7.6+0.00°  57.9+1.2° 85.2+0.7° 66.6+0.9"
- - 61.5+0.4° 2.5+0.00° 6.4+0.12  63.3£0.8" 94.4+1.4° 59.1+0.8
20 0.3 0.1 61.2+0.0° 2.7+0.05% 6.7+0.08° 62.9+0.5° 92.140.5¢ 60.7+1.0°
0.6 0.15 62.7+0.5b° 2.8+0.02 7.140.12°°  61.8+1.0% 91.1£1.0° 62.4+0.6
0.9 0.2 64.5+0.2° 3.0+0.15° 7.3+0.09° 60.4+1.5° 89.7+0.5% 64.1+0.7°
- - 57.6+0.4° 2.120.06° 5.240.11° 67.5+0.6" 98.9+1.2° 56.9+1.1°
30 0.3 0.1 58.5+0.5% 2.2+0.01¢ 5.8i0.10dd 66.7i0.9‘f 96.5i0.6z 57.8i0.5°d:
0.6 0.15 59.7+0.5° 2.5+0.05° 6.3+0.10° 65.3+1.2 95.4+0.8 58.9+0.5¢
0.9 0.2 60.5+0.3¢ 2.8+0.09" 6.9+0.09*  63.9+1.2 93.6+1.5" 60.620.7°

* Mean numbers have three replication
Similar letters in each column were not statistically significant at P<0.05

Odemsy B 038 bsloe 65,0 51 (43> cwm 5) 23Y 0L
Oles 1y st () iy abads sl @ ol S5 50 ot
Oley wde 55wl o 03,8 bglss ags Oboj b ann
5 odd JoalS 3,1 O grnlidn & S Ol o et anw s
53 ed 3)ly SGLSG slas i Bl 5s e 58 S
i Glad 1S 5 odd 1S5 SIS 035 bl Ol x

e da g5 Oloy —Y-Y-Y
Grn O OV g3 53 030 3,1 G e o 21580 L
23 o=l Sl Sl fols es ann s Ol e ad
ol 3l o cosli il 3550 61-”("_*“ 05458 oS 55 J-
L anmlie 53 G55 (S 0L Sladisos past an i Ole

Sde wly 5o (Y i) (P<e/00) 13 8 jes 8L 4 5


http://dx.doi.org/10.52547/fsct.18.113.197
https://fsct.modares.ac.ir/article-7-45085-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-04 |

[ DOI: 10.52547/fsct.18.113.197 ]

b s 5 e S5, G Shs b))

S35l B3 Ger 5 1, ola

L3S 0ls oyt pl 53 QL1 L3l Jals e (ool
lS ol 55T 5518 Olpee 51050 3,1 Olpee SIS L
Lo Sl 58 aCs LS LIS 0T JLs w5 o2
2 A s e oL Sl 2alS @ e el S
Csl B 8 as ol s 4 baes 005530 Ll
ODLSer 5 Koo 45 dn S s anw i Olej 2153
kS S b alie lad 1S5 1 el pl e (Y20Y)
5 OF ool (138l 5 st Sl o 5 o oS
[ya] aesls

o DS p 5 a3 —E-Y-F
M)Jf)leuwbuWC\j_é&at_i)\J_b
sl 0Ly Sl aids Yo 5 ) e s oS (lea s ol 5 56
L O3 s b dly 000 Jaxt 5 A3l ol (g e 1 05533
sde pl am el o jest (O Canss) LS p a3
oo 5 05031 3550 3, 03 Chns sias Ol Sl S5
D] el 038 b sl (SO llas ol 53 0T S
gl Sl L o s e sdalin | i 2 &S €500
3 e e S OB O Vga b 3 05l 3,1 G ean
g Sl adds Y 5 Ve Slesesl 93 A 55 e DAL oS
Gl Coeal @ am 5 L oS P<o/00) il S5l el
s Aoy Ve (gl ek sei 45 ol mds Ose3l cpl o
o S iy 58 Ol Sl olas s s w050
w3 S 3305 3T dess Y 5 Y (sl (sladped
Fot Sl Ay adds Yo ) glallae) 3 e 0L 5
OLLSn 5 VSl buly ol 3 A3l Jlss g Ogesl
OV sn 3 53 O3l 3,0 Ll LaS Wsls OLas 5 (Ye))
AR RUC A R RE SRR IE

eslaul 5,50 6LA<‘<:..; 059380 a8 sls OLLS cl; RRCVS
S O laassal et 02 P ol
SP</40) 13 S e 13 i b aglie s S5
o sl 550 6&@.; 05330 sls Ol C,Lu b
2> SIS S mn 0L Gladised et Oldp S a3 Jals
Lewly ol 3 (P<e/v0) s S e LRSS F R P
5 B (S5 8) pelys (TAY) OLSes 5 Sl
i o S 5 g 3,1 5l eslizal b o5 08 s 0L (g 8wk
Ol s eals S5 oy 50 1 OBLS pes 5 i) e

OLElS o Ol Ralidl b et Ol a3 izl

FAS el a5 LTY] sl 03 S a5 5,
sy Ve (gl ek sed &5 ol md Ose3l cpl o
o s i IS Ol 5l ol W 4 030
wnw s OLe 3l 05, sl i3 ¥ 5 Y (sl sl ses
oo ga ol 53 laly cpl 5s [YO] Al Jlas 5 (5 ke
VD) OS5 Bl 5 (Vo)) O 5 Y Sul8
oS LS dadls Olse 5 dinsed SIS Lplie
Lo SRS I8 S S LUl ol 558 Ol
23 omlpher e S Ol RS @ el S
S8 Jds s Laras 035380 55,0 sl &5 55 JI>
L et dan g Olay Rl el 55, 8 S
aS WS OIS 5 (Yo V) 0 5 s, [TV 5 Y]
Ll et D Vsa b OIS e glages 03558
L ol S ml 8 s s s 1) et anw s 0L
[YA] 5l Cillas pdimes ool slaassl

o 651k Oy —FoY-Y

53 0ol 3,1 G as e SRl L S sl Olis s
Jol et (L 0L ez dad (62 OU O Y g 3
@il 3550 slaiens 03538 K05 (gpm 3lSSL talS
GM 5 G rp 0L Gladise e ol Obos (Rl o
(Y dsd) P<e/ve) s 8 s L L gad b oanclas 5o
e Sl i a5 (agds) Jley ode IS b
bty S o3 U (Odes Ola3) odouny 000 Lot w ol S50 506
e ) (2 0le)) S ol ore bt 5l e JBS
IR e oMl el e (L L slas O
Cins Ly b a1 S 6 Koo sl s Lt
soee a5 gley Ode s addl g e S 4 il slas
HAS S sl e Sl 0 s g, el S LS
Li g enysl cmady 1 3y StV gla S5
Jomi 5 Sndap b Sl o, Shee ols st 5 S s
o5 Y] 5l ke G e 5 SOl slag
Sl gas a8 il an Sga3l ol 55 58 Coeal 4
FAS Ol Sl oy s 30l 2T Ao Ve sl
S Ossl T deas T 5 Y (ool sladpad 4 o i
5 Jlay baly ol a L Sl 6 e oL 0L
Ol ol Sl L aS ais S salis (Y0VA) 0l LSCes

ol ‘<L5;L—1L>—') Cla.,_ﬁ QL_:J_:A;- dﬁ‘y}‘ja 5 <


http://dx.doi.org/10.52547/fsct.18.113.197
https://fsct.modares.ac.ir/article-7-45085-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-04 |

[ DOI: 10.52547/fsct.18.113.197 ]

Veoo }:J‘\/\ 0,9 ARAE aqu.fu

Ol e mlo 5 psle alons

5 Uy e cnl 3 Ak o A 5 e 2l sk
e S dul b s s S Ol (YOA) Ol
S A8l oty sl Sl 0L s Sl b
Slye SialS s s 0350 351 Ol SRl bl
5o QUls s 2als 01 JLis a5 J e 55 5508
5 Lose 203 o 3l [A] s ass O (5l
SsS pams 48 Al Cons sl 4 (T OIS
Sl s> ol 4 OsnlisY) gl Jals e
sy Gl b Cshy Ol o Sl s (oS5 5 dn
Ll oLedl (Yre0) Ollslan 5 S oman [TY]
Lol L S ekl ls sl Cnnls oS (305
20l ppam Ml 5 Of slasl il w5 ails
Oral il 3 sl e 5 Wpd e S T e 3 e
S 5 s Ml e > ol J e o) Ol
IrY] ss dals 350 0

wls 3,1 Ol 2l b ol Cdlad Olen (5l Bl o st 3
S L T S ol 5l sl 5 s Jlazsl opl 0
Jdlis a5 e aw Sl S8 LUlS cplpls adl
T s e 3 a8 S0 | b rilagSS O
ol Bl (a5l s Sl 5L2S OF JUis 4 5 Casb,
men 35 e Jpama 5> ol LS BB Co e el
g o adles Sl &S Sl (g0 a5 opl SB
55 e GlaESTy e 3 S 45 30l ST, ol
DY) il 1 s s il e i 5 e 5 5 sl
s OLEIS 5 1S slages 03 sad il Ly ol il
Cdlas alS 53 93 ol Cute (M8 Sl 5 O O g 50 3
04t sl pg3) 3,0l STy g am oa ploil g
Qalg sl (6 g eab 5 e 5 S(slesed SO (el nE
i bras 035381 L ol s Oln el sl 53
b oalie bt (Y0 0) JKS 5 iy (oo olse 050V e 3
el ol Sle (0440) 5 gl oS [YE] Wasas 2158
LS il 5 O s Of Ds ) puamms 5 J5 oS |SC2S
3 D5 et Cedls T b (o S5 L ol
5 ol gl esle GIT D) cuby Sl ol 5o
[re] b e 2als of G kb o) ol el

AR

Sl onl e (Vo) O 5 s, o5 [YE] il ials
N SN TPE I DU RNCICE AT E S YR
[YA] wsls

Sy oyl —0-Y-¥

m DL et 15 5000 sl S (Socan e
A b e ls ol T O s sman S s
S das e 0L (ls pmn (Sen 315 g0 b sla S5
Rl 55,5 5 55 Oun 58S ol oUls edasilis
L] el sl S 5y e s bl sk 4 by s
T Rl L asd e edalin ¥ a5 &S 4 Solea
S50l e dad S OU OV ge b 53 0551 3,1 B e
oS opm S oo pleddl Sl Jol s (g re 5l
O30 SRl o osli il 5 5 Glae o 0355
A3 S A5 5 0L gl sad et (5 el
Gol w30l (s 5 ki sed w3 &S (5o sba (P<e/00)
Loss /Y 5 l5S feo A3 t/A 5 03 Sl doys Ve
2 olas s (&S el ol Olses o i 5l OIS s
S ool b Opasl ol 53 s lS Ceal s L
S olsssst s am 05l T deos Ve (sl (slad s
RIPSTS P DIEP Er PO VI VRGN S-S AL O
ALl (5t e s 3l 303

5 Slotsud S 5 oS o gt T
(7 Ao S g

A I 5 gy oV py

Tl Rl L st e sdalin ) SIS 55 oS 680k
S g ded S 0L OseYpe 3 53 0301 3,1 G e
A e3p 3l ol Cllas Olsn 5 4slS Jpamms b Ol e
3 Slaiems 035581 S 35 J 3 opl (P<v/00)
oalS ol 5o 5 Csby sl Sl 8l o conlinad
L amslie 3 Gdd 5 500 0L slatisas (ol b Ol 5o
Sosmt a0 ol S5 .(P<e/00) 1 3 s LB s
S eod g 548 s W6 Ayl s 4 03,1 5,1 48 el
G 5 sy e Olantle 1SS g (558 Ul
e il L el a5 ab e ls e O
C (’K'A 53 Jsamn OgeVsa 3 55 01 3Kl

@.@);jouﬁ@ouc]aﬁjiq}h;cjﬁwﬂ


http://dx.doi.org/10.52547/fsct.18.113.197
https://fsct.modares.ac.ir/article-7-45085-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-04 |

[ DOI: 10.52547/fsct.18.113.197 ]

b s 5 e S5, G Shs b))

S35l B3 Ger 5 1, ola

S8 sladshe o5l 4 Oion plSoal LUl 5l bres
Lewly ol Lo [P la, s ol 0 o)l 51 Cmsles
3 )lS S s Olse (TVT) OhLSas 5 Sl
3 = S e pled sl 5 reo B pla s
(2958 L) dal w500 b aslie 5o 0L jie e ialS

[¥v] s

Specific volume (ml\g)

B Noadditives
B 0.3% Guar+0.1%Xanthan
B 0.6% Guar+0.15%Xanthan

O 0.9% Guar+0.2%Xanthan

Millet flour (%)

Fig 2 Effect of wheat flour replacement by millet
and guar and xanthan gums addition on specific
volume of Barbari bread
(Similar letters were not statistically significant at
P<0.05)
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Fig 1 Effect of wheat flour replacement by millet
and guar and xanthan gums addition on moisture
content and water activity of Barbari bread
(Similar letters were not statistically significant at
P<0.05)
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Table 3 Effect of wheat flour replacement by millet and guar and xanthan gums addition on crust
color and firmness of Barbari bread

Millet Guar Xanthan Crust color (-) Firmness (N)
flour (%) gure (%) gum (%) L* a* b* 2h 3 days

- - 48.6+0.57  10.140.2° 25.5+0.2" 55.2+1.19  67.3+0.9°

10 0.3 0.1 51.140.8°  11.4+0.3%  25.5£0.2° 52.3+0.8%  66.1+1.2¢
0.6 0.15 53.7+1.1°  12.540.1%  25.440.4*  49.1+0.9°  62.3+1.3°

0.9 0.2 56.2£0.8°  12.940.2°¢ 25.1+0.4* 413+1.0°  56.1x1.2°

- - 46.1+0.6°  13.1202°% 22.1£0.3° 60.0£0.7° 72.2+£1.1°

20 0.3 0.1 48.4+0.7%  14.0+£0.1°¢ 22.2+04° 55.2+0.7°  70.0+0.9°
0.6 0.15 50.941.0°  14.940.0° 22.7+0.3® 54.5+1.0°  67.7+0.8"

0.9 0.2 52.6+1.1°  15.5+0.1°  22.1+0.3°  47.3£1.1°  62.1+1.1°

- - 43.2+0.87  14.8£0.1 18.7+0.3° 69.6+0.9°  80.3+1.0°

30 0.3 0.1 45.4+0.8°  15.9+0.2° 18.9£0.3° 66.0£0.7°  76.1+0.7°
0.6 0.15 47.7+0.7%°  16.7+0.3®  18.9+0.2° 61.1+0.8°  71.0+0.8°

0.9 0.2 48.8+0.5%  17.6£0.3° 18.9£0.2° 54.0£1.0°  67.3+1.5

* Mean numbers have three replication
Similar letters in each column were not statistically significant at P<0.05
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Fig 3 Effect of wheat flour replacement by millet
and guar and xanthan gums addition on overall
acceptance of Barbari bread
(Similar letters were not statistically significant at
P<0.05)
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The production of composite breads, in addition to reducing dependence on
wheat, will improve the nutritional value of the final product and diversify the
consumer food basket. So, the aim of this study was investigation of the effect of
replacing wheat flour by millet flour at levels of 10, 20 and 30% in formulation at
the presence of different ratios of guar-xanthan gums (0.3-0.1, 0.6-0.15 and 0.9-
0.2%) on dough rheological properties and physicochemical and sensorial
characteristics of semi volume Barbari bread in completely randomized factorial
design (p<0.05). The results of farinograph test showed that the amount of water
absorption, dough development time, stability time and value of the dough
valorimeter decreased by increasing the amount of millet flour in the formulation
and increased by increasing amount of gum and xanthan gum. In addition, the
results indicated the moisture content and specific volume by increasing the
amount of millet flour and addition gums, were decreased and increased
respectively. Although the amount of water activity and texture firmness (2 h and
3 days after baking) were increased, while by increasing the amount of gums,
these qualitative parameters were decreased. The results of evaluation crust color
showed the L* and a* values were decreased and the a* value was increased by
addition millet flour. On the other hand by adding different levels of gums the L*
and a* values were increased and had no significant effect on b* value. In the
sensory evaluation, the sample containing 10% millet flour, 0.9% of guar and
0.2% xanthan was introduced as the best sample by panelists. Therefore, by
adding a suitable level of gluten-free millet grain to the bread formulation, in
addition to creating variety in the food basket, its nutritional value can also be
improved.
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