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1. HPMC
2. Sorghum bicolor
3. Merck
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Table 1- Physicochemical characteristics of
sorghum flour

physicochemical characteristics

of sorghum flour g/100g
Moisture 8.21+0.06
Protein 11.11+0.09
Fat 2.55+40.02
Ash 1.65+0.01
Particle size> 475 p 1.81+0
Particle size> 180 p 38.02+0.01
Particle size> 125 p 21.63+0.02
Particle size under sieve 38.54+0
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Table 2 Chemical characteristics of potato starch

chemical characteristics of

potato starch 100 g
Moisture 11+0.02
Protein 1.5+0.07
Fat 2+0.01
Ash 4.1620.03
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Table 3 Results of farinograph analysis

Ratio of Xanthan Wate'r Devel'opment Stability Degr ce i Farinograph
sorghum flour: (%) absorption time (it softening uality number
potato starch . (%) (min) (BU) 4 y

1:1 66.80%1.30 19.83%0.15 7.36%£0.40 0 2000
2:1 0 68.50%+0.45 19.93%0.11 10.10°+0.45 0 200%0
3:1 71.13°+0.32 19.80%+0.34  14.16™+0.65 0 200%£0
1:1 74.10%£0.95 2.66°+0.35 2.66+0.11 37334321 79.66%3 .51
2:1 1.5 74.73%40.25 2.96%£0.25 3.16+£045  32.33"+3.05 105.33°:8.62
3:1 76.50°+0.50 3.43%0.40 5.66°+0.57  25.33%5.50 125.33%45.03
1:1 77 43°+0.40 5.53%£0.47 6.30°40.20  13.00%2.00 200%£0
2:1 3 80.00%+1.00 6.43°+0.40 746035  833%1.52 200%£0
3:1 82.00%+0.50 8.46"1.25 12.60°£0.65  5.33%+0.57 200%0

Values followed by a different letters in the same column are significantly different (P<0.05).
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Table 4 Results of extensograph analysis

Resistance to

Ratio of sorghum Xanthan Ener;y Extension Extensibility Ratio Number
flour: potato starch (%) (cm’) (BU) (mm) (BU)

11 11.66%£0.57 50.66"+3.51 17.66%+2.08 2.836°+0.51
2:1 0 7.00%1.00 49.00*°4+1.00 15.001.00 3.23%+0.15
3:1 6.66%:1.00 44.66°3 .05 1233%0.57 3.63%+032
1.1 26.00%1.00 31.66+0.57 31.66"+0.57 1.00%£0
2:1 1.5 2533025 46.66°+1.15 26.00°+2.64 1.80%+0.20
3:1 25.00%£1.00 52.66%+3.05 24.00°+1.00 2.16%+0.15
1.1 29.00°+1.00 45.66°+3.05 35.00°+1.00 126%£0.11
2:1 3 28.00%+1.00 59.00%+3.00 35.00%1.00 1.66°+0.05
3:1 23.00°:1.00 58.33%4+4.50 2533%1.52 226%0.20

Values followed by a different letters in the same column are significantly different (P<0.05).
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Table 5 Results of Hunterlab(Colorimetric)
Ratio of sorghum flour: Xanthan o b’ L
potato starch (%)
1:1 15.60*+0.05 32.65+0 4230%0.04
2:1 0 10.85+0.02 30.51%0.02  47.88°+0.05
3:1 11.46°+0.01 31.66™0.03  54.75%0.03
1:1 10.90=+0.05 31.59%:0.04 41275001
2:1 1.5 12.86%£0.01 28.3640.03  48.+ +%+0.04
3:1 7.26"+£0 28.198:0.03  55.40°£0.04
1:1 14.19%+£0.01 2737%£0.02  40.33™:0.03
2:1 3 13.16°+0.01 31.0840.02  48.36°+0.02
3:1 9.86%:0.02 29.45%0.02  55.93%+0.01

Values followed by a different letters in the same column are significantly different (P<0.05).

Table 6 Results of specific volume

determination
Ratio of sorghum flour : Xanthan Specific volume
potato starch (%) (kg/ml)
1:1 0.311%0
2:1 0 0.286+0.001°
3:1 02250
1:1 0.27540.001
2:1 1.5 0.249%£0.005
3:1 0.1998+0
1:1 0.2390.005
2:1 3 0.225%0
3:1 0.196%+0

Values followed by a different letters in the same
column are significantly different (P<0.05).
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Table 7 Results of sensory evaluation

Ratio of sorghum flour:

potato starch >l (0)

Sensory evaluation
(On the basis 0-100)

1:1
: 0

1.5

WA — WM — W
SR SN S L R Y

62.50+2.00
65.66°1.89
68.00°+1.80
66.16°£0.76
76.33%40.76
88.33%+1.52
84.33%1.52
88.66%£0.28
93.66%1.52

Values followed by a different letters in the same column are significantly different (P<0.05).

L:(\V/\Q) Q\)&Aﬁ} L:.: ébL.p 9 (Y"V) Q\)&M)}J{‘)Uy
4?;:2} (J'i\ “ UJ}K d}.)u dLJ dwy}nﬁ B @-ﬁﬁ )‘ ealaal
Slaes ol Osp¥ge b s LA'Cm.p 3,8 a8 sl cs
Ol Bl a5 5 e Do et s SULS OV s
303 pons BB 0l b alie 53 L ol Jsame S 2

DAY YL O]

il 5 oS5 3l il gl 53 bl LT b
= S s Saop pee il lado)s 5 s
3yt oo se OIS s Olge SRll &S ool 0T by 0L
5 OB g Ole o orlale i 0L e Sl
L omizmen 3005 2525 e 5 et oy Ob o S5 5
b g 0L o LS55 @ sSopm 30T o )
205 35y esdtes 5 Sute daly 50 58U s pl e e
(Y1) OLISas 5 53 ol @ Y01 0) DS 5 (S s

Table 8 Results of texture analysis

Ratio of sorghum flour: potato Xanthan
- tarch %) 24h 48h 72h
1:1 1230.33*+10.50  1615.66°+5.13  1637.66"+4.93
2:1 0 1145.00°2£5.00  1536.00°%4+5.29  1546.00°%+5.56
3:1 7283341040  1178.33®+5.68  1487.00%+5.29
1.1 895.33%%6.50 1301.00%£5.56  1535.00%°+4.58
2:1 15 1020.00°+11.13  1130.00°%£1322  1363.00°*+5.56
3:1 412 66©+4.04 541.66%+4.72 843.667+5.50
1:1 384.66°+6.02 50233%£6.80  649.66™+6.50
2:1 3 469.00°+4.00 511.662+6.50 751.33%446.11
3:1 249 00"+7.54 456.00"+5.56 748.008%+3.60

Small letters are indicating significantly different in column and large letters are indicating significantly different in
row (P<0.05).
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Table 9 Results of staling evaluation

Ratio of sorghum flour: potato starch ~ Xanthan % 24h 48h 72h
1:1 3.66*+0.57 1.66°+0.57 1.00°+0
2:1 0 3.66%+0.57 1.66°+0.57 1.00%0
3:1 3.66*+0.57 1.66°+0.57 1.00°+0
1:1 4.00°£0 2.00%:0 1.00°+0
2:1 1.5 4.66°+0.57 3.00%+0 1.66°+0.57
3:1 4.66*0.57 3.33%£0.57 2.33%0.57
1:1 4.66°+0.57 3.33%0.57 2.6640.57
2:1 3 4.66°+0.57 3.33%0.57 2.66°+0.57
3:1 5.66*+0.57 3.33%£0.57 2.66%0.57

Values followed by a different letters in the same column are significantly different (P<0.05).
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The major factor to improve wheat flour and bread is gluten that causes improvement of texture and bread
volume. But, this protein is dangerous for coeliac disease. With regard to, bread is staple food in majority
of people, so, the aim of this research is to produce gluten free baguette with high nutrition values and
favorable quality, by using a mixture of sorghum flour and potato starch and xanthan gum.

So a blend of sorghum flour and potato starch with ratios of 3:1, 2:1, 1:1, and xanthan gum with
percentages of : 0, 1.5, 3 % were used. Then the specifications of dough and bread were evaluated. Then
rheological properties of dough, were determined by farinograph and extensograph in triplicate. Baguette
was baked from treatments and were evaluated sensory, organoleptic characteristics, colour, volume,
texture and staling of bread in 1, 36 and 72h after baking. Results were analysed by factoriel method and
Minitab in 95% confidence level.
The results showed that by increasing the ratio of sorghum flour and percentage of xanthan, water
absorption percent of flour, dough development time, stability and farinograph quality number will
increase. By increasing the ratio of sorghum flour, energy of extensograph and resistance to extension of
dough will decrease. While by increasing percent of xanthan gum, these parameters will increase. But by
increasing the ratio of sorghum flour, ratio number of extensograph will increase and by increasing
xanthan, it will decrease. Also by increasing the ratio of the sorghum flour and potato starch and xanthan
gum, The sensory and the texture specifications of baguette will improve. whereas increasing the ratio of
sorghum flour, potato starch and xanthan gum will lead to increase the shelf life of the produced bread.

Key Words: Gluten Free Bread, Sorghum flour, Xanthan gum, Potato starch.
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