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2. American Association of Cereal Chemists (AACC)
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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 11.9+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° 2.840.10 7.0£0.10°  61.4+1.2 89.8+1.2% 63.7+1.0°
10 0.3 0.1 64.9+0.6™ 3.0+0.07° 7.2+0.11° 60.5+1.44 88.9+1.5¢ 65.6+0.8
0.6 0.15 65.5+0.4% 3.1x0.03° 7.3+0.09°  59.2+1.0% 87.241.1% 65.540.7%

0.9 0.2 66.8+0.1° 3.440.05" 7.6+0.00? 57.941.2° 85.240.7° 66.6+0.9°
- - 61.5+0.4° 2.5+0.00° 6.4+0.12  63.3+0.8"™ 94.4+1.4° 59.140.8

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" 7.1£0.12>  61.8+1.0 91.1+1.0° 62.440.6

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° 2.1+0.06° 5.2+0.11° 67.5+0.6" 98.9+1.2° 56.9£1.1°
30 0.3 0.1 58.54+0.5% 2.240.01¢ 5.8+0.10°  66.7+0.9® 96.5+0.6° 57.8+0.5%¢
0.6 0.15 59.740.5° 2.540.05° 6.3+0.10°  65.3+1.2° 95.4+0.8° 58.9+0.5%

0.9 0.2 60.540.3° 2.8+0.09" 6.9+0.09™  63.9+1.2" 93.6+1.5% 60.6+0.7°

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

Oty B 038 bsloes o500 51 (i3> ) 23Y 0L
Oles 1y o5t () iy abas (sl @l S50 50 ot
Ole de 53 el o 055 bgsee g Ol b anu s
5eded JoalS 35T O gl ydn &S CdS OIS o oot dnay
23 ebd 3l SOLS slas s il 5s et S8 S
i glad S 5 edd LS SlS 03 S b shse 0L >

ot g5 Olay —Y Y-
Gtn O OV ge 3 55 030 3,1 G pan o 21380 L
53 ol el als Jols e dne i Ol e 4o
il e ceslital 3550 Slaga 035531 &S 5y
Lamlie 53 G5 6 O sladisad oot x5 Ol

Sde w3l 55 (Y Jsd) P<e/v0) s 8 o B & e



e Sho s 5 e S5, b Shs b))

@25l Al3 e 5 b, Sola

L35 0k o sar (nl 03 QL ESL el e ol
wlS Jole 35T 518 Ol 31050 35T Ol 210 L
Lo alS 508 aCs 1S Uls 0T s 4 5 e
53 IN] st ot s S5 SIS 4 i il eyl S
el I8 e el s 4 e 035530 Blis
OLSar 5 S a5 s S st an 55 Olo 8!
G S Lt Gl S5 )l gl e (Ye0V)
o giga O plSomial 133 5 et Sl Sy g o
[ra] wels

P A

e S g Sl el dlone et ol 3 alS i
ordal Ol 3l aids Yo 50 Tads oS gl o ¢S 50l
1 B8 g, dly 00 s Jast b il ol (g ol 03558
sde plam a b e ezt (OAS Cons) 04 ps A=y
oo 5 0030 550 3,0 03 g s sdiasOLES AL S5
L] el 058 B s SO Sllas o1y 3 0T S
Tl ORI L asd e edalin ) o 55 S 4 S0k
w3 e da 0 OB O gV a b 53 0550 351 B e
go—s 3laads Ve 50 Slegesl 55 8 )3 et A g5
PSS Coeal a5 L as (P<er0) L il el
sl a3 Ve (sl gladse 45 ol ek 0031 a3
e S Ry 58 Ol Sl la s s 050
w3 S 3305 sl dess Y 5 Y (sl slad gl
gt Sl A aads Yo 5 Ve laOlag )5 et OAd 65
LS 5 VSalS Loy ol 3 il sy 5 1 O e
O go 5 55 0300 5,1 il L as Wsls Olas 50 (Y41 )
NARY RUCIEA R RIS RE SRR IE

@l 35 50 (Slajans 035381 4 5l DL S pmen
Srin 0L Gladsed et O i a3 oS
NP<e00) s 5 pamo BB L 50 L anlis 53 A5
o co3liil 3550 (slajans 035580 31 0L s B b
23 SIS Gmin OU Gladigoi et Ddde i a3 LS
bly ol 55 (P<e/00) 1ns 8 res B0 @ 5ad L aylis
5 B (S5, ety (YY) oLlSen 5 il
i o S 5 s 5,1 5l eslizal b o5 08 O 0L (g 8wk
Ol 5 0215 18 gy 3550 1) OIS roo 5 (e o

Ql_:_'.l;,f :'," 2 Ol e w\j_ell.. e QJ..JTJ.. a= s Ay

G a5 L [YT] sl 035 peame 5 50 )
sl a3 Ve sl gk se 45 ol s 0031 a3
e S R 58 Ol Sl ol s 050
g 0Ly 31030 35T Ao 3 Yo 5 Y (ol (slad sl
oo e ol o3 by cpl s [Y0] Al lay s 5 gt
VD) OLLSan 5 GexKe 5 (YY) 0L 5 Va8
LS L oS dils Olge 5 Lagas SIS 1) plie
W S SIS S S Ul )T 518 Ol
23l s et dna g by JalS 4 e el (pl &S
S8 Jods 4 Laras 03538 55, 0 slasl &5 55 Jb>
Nt st s 0Ly Ghal5 8l Eely 5515 oS
S W3S S 5 (Yo V) UL 5 s, [YV 5 Y]
Ll eadt OgaVsn b OIS a8 lagos 03558
L ol s mli 8 Ko s ) et anw s 0L
[YA] 5l Cllas pdimes ool slaazsl

o 5l Ol —YoY-Y

53 Ol 3,1 G pas e hal53 L S sl Ol s
Jol s ML Oles e aad (§ 2 OU O s 5o
@il 355 Sbagas 035380 Kos (55m 5 SL el
S5 s nn 0L Gladisad et oIl Dby (Rl o
(Y ) (P<e/00) 15 8 pao 3l €50 L aglis o
e LB alod; 45 (azss) sl ol L;\SULM.
bl S o3 B (Odows OLo3) sy 000 Lo ay ol S 56
e |y (o2 0le) FPY ol ore bt 5l e JB
3 i et ol el e et (oIL L e slie Do
s by s aelis gl pl S50l K glapat s
s S Slay e s andl s, e S a0 caliss glas ]
S S sl e S0 s g, el S
L g eayl oy |y 35 SV s sla S
e s e 2 e hB) (3, See ol 5 A4S
oy LYV sl pslas G (eSS 5 (SO sl
SLais sad S ol b Osa3l ol 03 (518 oesl @
S Olpe 5l lss s 4 031 35T Ao Ve (sl
05 sl ey T 5 Y (ol slad gad 4 a2
s Jlry baly ol e b ot e ok Ol
Ol 3ol Sl L aS ais S salis (YVA) ol LSCes

0les (SU) s 0L s OV e b 3 2250



VEoo J:JA/\ 092 ARAS e)Lo.«.i:

3 Uy ey (pl o3 Ak o A 5 pame ole Zusb
el ey Al b b ys s S 0L (Y0 VA) Ol)LsSan
S Al co Gl el Ll 0L # e Sl sb
Slymn 2alS s 0350 3,1 Olpe SRl L el ()
sl QUS55 als 0T JUis & 5 Jsams 53 5518
5 L 255 G 3 A] 358 ats OF A
S5S pas 48 Al Cos sl 4 (T LI
Sl hsas s e QaabidVS glos 1 es
sla SRl Ob Casby Ol a5 Sl 5 S5 5 dn
Ll Oledl (Yrr0) OLlsn 5 S 8 uoean [M]
b Tl S en ekl i ls co sl Cannbs o5 (3150
23 01 Sy 0L 5 ST Ll palS o 5 il
SIS ol e 5 L e S AT e 3 e
S 3 S 2T e 53 2l J e s Ol
IrY] s dalys 350 0

ls 3T Ol (Rl 31 T el Olae 1331 o e
S B 5T S bl 5l ssls s s Jlaxst opl 03
JLis a5 ey aw lle S5 ULl ol il s
Sl VRNV PSS NS PRCI SIS (N ]|
ol a8l (5l e Sl L2S OF JUis 4 5 asb,
s 3y g dyamme 3> ST b (LI el
g ol b Sl Sl (5555 4SS ol S5
33 e SLESTy o ege Sl S o 3l sl ol
D] sl o 50 s il e VR Ky slol
s OS5 1S slapao 0o e Gl L cnl 2l
Sl RalS 5o g ol Sute (IS ST 5 00 O gV 5 2
O (sl gd) 230 STy g s ol g
el slml (6t pab 5 e 5 Sl SO (a5l
e b O3538l L ol Sl Ol 1alS (glaaly 3 A
L stlie o (Y008) JSS 51 oE slge 0oV s 5
L el ol e (1440) 5l a5 [FE] wisgus 3155
Sl il 5 01 s Of D ) pams 5 J5 S S0
35 Ol e edls T 8 Gbad S5 L las
5 ol M5 olE el GIT D) Cusb, Sl ol s
[ro] b o L2als OF (e b o) ol el

Yoy

ol opl e (Y00 )) 0L 5 sy S [Y2] il als
S fo O3k 4 g 43 S s 3L OAS 8 0 )
[YA] wsls

S ey B3, -0-Y-F

- om0l et 1S 56 sl 58U e (Steer
S L sl il sl Ol dess sma o das
S s OLES ()l imn (Sann 1S 506 sl S5
Pl 53,5 1 53 s 58U il 5 eimsols
L] el syl cdS sy s oslad sk a s, 58U
Tl ORI L asd e edalin ¥ Jodr 55 S 4 S0k
O3 e S OB OV pa 3 53 051 21 s
WS osn S pleddl Jals Jolb e (6 Rl
551 el s o3l l 3550 S 035551
Ao S S S 0L slaa el e (el
Gl gad (S5 Gk sad 53 oS (5 sba (P<v/v0)
o3 Y 558 e o3 /A 5 030 350 Ao s
Sl AS bl cal Oles i 51 OBISS pao
S Sl b Osa3l ol 3 S el w5 L
S s Jds e 05 sl dess Ve sl sl pe
Aosn Y s Ve sl ladised 4 Cod i IS Ol
N Ny Rt WOV PR S S NSRS

ot 6@&3&3&5}&5&@%&—“—“

(> Ao S g

ON P RPRCHP SR B

Tl Rl L sd e edalin ) S 0 &S 6 S0kes
S e s S O OseNpa 3 03 0300 351 b e
L 25 ol b Ol 2 5 2alS J guamme s Ol
350 Glagams 035551 48 35 Jl> 3 cpl (P<e/v0)
oals Jolie s 5 sk Sl Sl o ceslinal
L mslio 53 5 (500 U glaaiped (ol b Ol
Gos e S5 ol S5 .(P<e/00) 15 8 pas ML 4 g
S eos gy 5408 s BB Ayl s 4 03,1 5,1 45 el
G 5 s a Olanl LS55 g (558 WUl
Ol el L Sl b 5 il o o5
Sy w13 pn > g 5V pe 0 O 2Kl

QﬁL@J))}aJ_ZMQLcEMJ‘@)b)C}J}wﬁ



e Sho s 5 e S5, b Shs b))

@25l Al3 e 5 b, Sola

638 sladshe o5l 4 Oueton plSouul U1 5l s e
Lewly ol oo M) la, s WOl 0ad o)l 51 Cmiles
3 olS S d il Ol (T0VY) 0L Sen 5 Sl
3 2 e gl gol 5 peo B e S 58
((F2553 BL) dald @503 by anslin 53 OU jre b jRalS

[¥v] s

Specific volume (ml\g)

4

a
| peabeab
3 b : R ¢ he

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

O 0.9% Guar+0.2%Xanthan

i
A
i
]
1
l‘ﬂ
|
7
|
llﬂ 5
2
bevd
p

10 20 30
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  10.1£0.2° 25.5+0.2° 55.2+1.19  67.3+0.9°

10 0.3 0.1 51.1+0.8°  11.4+0.3% 25.5£0.2* 52.3+0.8%  66.1+1.2¢
0.6 0.15 53.741.1°  12.5£0.1%  25.4+0.4°  49.1£0.9°  62.3+1.3°

0.9 0.2 56.2+0.8°  12.9+0.2°¢ 25.1£0.4* 41.3+1.0"  56.1+1.2°

- - 46.1£0.6°  13.1£0.2°7  22.140.3°  60.0+0.7°  72.2+1.1%°

20 0.3 0.1 48.4+0.7%  14.0+0.1° 22.2+0.4° 55.2+0.7  70.0+0.9°
0.6 0.15 50.9+1.0°  14.9+0.0* 22.7+0.3° 54.5£1.0°  67.7+0.8°

0.9 0.2 52.6x1.1°  15.5£0.1° 22.1£0.3° 47.3+1.1°  62.1x1.1°

- - 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°  15.9402° 18.9403° 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°  67.3x1.5

* 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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rticle History The production of composite breads, in addition to reducing dependence on
Received 2020/ 08/ 10 wheat, will improve the nutritional value of the final product and diversify the
Accepted 2020/ 12/ 11 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

Keywords: design (p<0.05). The results of farinograph test showed that the amount of water
Barbari bread, absorption, dough development time, stability time and value of the dough
Millet flour, valorimeter decreased by increasing the amount of millet flour in the formulation
Guar gum, and increased by increasing amount of gum and xanthan gum. In addition, the
Xanthan gum, 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

Farinograph properties.

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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