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1. Saponin
2. Coumarin
3. Nicotinic acid
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Table 1 Compounds content of Seed, bran and endosperm of fenugreek (gr/100gr)

fenugreek Fiber Fat Protein Ash  Moisture
Seed 512 671 27.57 3.9 11.44
Bran 724 1.30 7.9 2.17 11.53

Endosperm 34.3 6.59 43.78  4.58 10.78
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1. Firmness
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Table 2 Farinographic characteristics at different levels of Fenugreek flour

Fenugreek flour (%) 0 1 2 3 4 5

Water absorption (%) 583 45g3 588 583 59.6 603
Dough development time (min) 1.8 4.0 4.0 44 3.9 5.0
Dough stability (min) 6.7 64 62 60 47 47
Degree of softness (FU) 73.0 80.0 91.0 90.0 104.0 81.0
FQN (mm) 73.0 73.0 76.0 79.0 64.4 73.0
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Table 3 Extensograph characteristics at different levels of Fenugreek flour

Ratio
Fenugreek Fermentation ~ Energy — number Extensibility Resistance to
flour (%) time m®  (BU/mm) (mm) extension (BU)
0 45 70 1.8 151 280
90 59 136 266
135 59 1.6 152 246
1 45 59 137 283
90 62 2.2 132 288
135 55 2.4 122 293
2 45 66 1.9 147 293
90 60 2.3 132 300
135 51 24 117 282
3 45 67 2.1 145 301
90 60 2.3 129 299
135 62 2.5 131 325
4 45 58 2.4 130 309
90 61 2.7 124 329
135 49 104 309
5 45 52 2.6 120 286
90 54 2.4 118 308
135 51 3.1 106 326
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Table 4 Component Characteristics of flours

Fenugreek flour (%) Fat (%) Zeleny (ml)  Gluten (%) Fiber (%) Ash (%)
0 1.000.00° 17.66+0.57* 31.83%0.70° 0.05+£0.01% 0.66+0.01°
1 1.11£0.11¢  17.33+0.57% 33.30£0.70° 1.11+0.01° 0.66+0.01°
2 1.3340.33°  18.00+1.00°  33.03£0.55% 1.14+0.01° 0.69+0.05"
3 2.33+0.33%  15.00+1.00° 32.33+0.30% 1.91+0.06° 0.70+0.00®
4 2.77+£0.19* 15.33£0.57° 31.36+£0.35° 1.43+0.61° 0.71+0.01°
5 3.11£0.19%  14.66+0.57° 28.20+0.65° 2.56+0.01° 0.71+0.00°

Letter in each column shows Significant at p<0.05
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Table 5 Sensory Characteristics of Fresh Bread Containing Fenugreek Seed flour

Chewing

Fenugreek flour (%) Flavor ability Texture Porosity Shape
0 8.37+1.59°  8.62+1.18°  8.25+1.98% 8.75+0.70°  8.75+1.66°
1 7.03+£1.98°  8.00+1.60°  7.50+1.41% 7.00+1.06°  7.12+1.55%®
2 8.00£2.13*  8.75£1.16°  8.37+1.50° 8.87+0.99°  8.50+1.19®
3 8.12+1.35%  7.75+1.58°  7.62+1.76" 7.50+1.51™  7.12+1.64®
4 7.00+2.67°  7.1242.53°  7.00+2.133%  7.12+2.10°  6.62+1.84°
5 8.50+1.19° 8.62+1.06)*  8.87+0.99* 8.00£1.92®  8.00+2.07®

Letter in each column shows Significant at p<0.05
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Table 6 Quality Characteristics of Fresh Bread Containing Fenugreek Seed flour

Fenugreek flour (%) B A L Volume (ml) Firmness (g) Moisture (%)
0 2094:071% 12414053 4587+220%  1610#081° 3796842907  1500:1.00°
1 1648:081¢  1398+:002° 3756£120%  15504075°  502.96+731° 19.00+1.00°
2 1944+023°  12494032° 4206:042°  1535+080°  75536£50.10°  20.00+1.007
3 20504072% 102240319 4669+170°  1530£079%  5166543473F  21.66:057
4 227021° 1130030° 4898+0.72°  15254075¢ 9548346989  20004:1.00°
5 296:003°  991+0.11¢ 50874018  1440£072° 816446563 20330570

Letter in each column shows Significant at p<0.05
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Fenugreek flour (%)

Fig 1 Microbial evaluation of fresh bread
treatments
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1. Thymol
2. Carvacrol
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Now a day, researchers are looking for to identify valuable materials to manufacture products with
high quality, nutritious and have functional properties. In this sense, the aim of this study was the
production of bread for diabetics using Fenugreek seed flour. For this purpose, fenugreek seed powder
at levels of 0, 1, 2, 3, 4 and 5% by weight of flour was added to bread dough formulation. Then
chemical composition of flour, rheological behavior of dough and qualitative, sensory and
microbiological characteristics of bread samples was evaluated. The results of this study showed that
the addition 3% of this powder causes beneficial changes such as increased water absorption of flour,
FQN, fiber, ash, and improved sensory properties, particularly smell and taste, promotion color
indices and reduce the activity of mold in the breads. This is despite that the degree of softening
degree, stability and extensibility of dough, oil content, specific volume and texture of enriched
breads in comparison with the control was not good. In general, the overall quality of breads fortified
with 3% flour fenugreek seeds was better than others. Therefore, the regular use of this kind of breads
will causes not only will be compensate the lack of constituents like lysine, Fe and Zn, but also the
health of consumers especially patients with type 2 diabetes and insulin-resistant individuals will be
improved.
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