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1. Ball mill
2. Refining
3. Conching
4. tempering
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Table 1 Treatment of study

Date Defatted Lecithin Vanilla Cocoa Sucrose Cocoa
powder soy flour powder butter
0 0 0.2 0.8 24 40 35 model
0 8 0.2 0.8 24 40 27 A
0 12 0.2 0.8 24 40 23 A,
22 0 0.2 0.8 24 18 35 B,
28 0 0.2 0.8 24 12 35 B,
22 8 0.2 0.8 24 18 27 C
28 8 0.2 0.8 24 12 27 C,
22 12 0.2 0.8 24 18 23 Cs
28 12 0.2 0.8 24 12 23 Cy
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Fig 2 the results protein test
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Fig 4 the results hardness test
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Fig 3 the results fat test
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Table 5 the results color test

L*

23.72+/-0.27a
23.14+/-0.19b

22.98+/-0.14c
22.92+/-0.12c
22.81+/-0.21c
22.55+/-0.13d
21.77+/-0.14e
21.49+/-0.35¢
20.87+/-0.09f

a* b*

2.14+/-0.074a 2.77+/-0.07 a D
1.98+/- 0.024bc 2.84+/-0.09 b A,
1.82+/-0.04¢ 3.47+/-0.11e A,
1.84+/-0.024c¢ 3.02+/-0.04c B,
1.8+/-0.074c 2.83+/-0.0994a B,
1.78+/-0.024cd 2.84+/-0.03 b Ci
1.77+/-0.024d 3.124/-+.+ &d C,
2.02+/-0.04b 3.514/-0.074f Cs
1.73+/-0.024d 3.614/-0.074f Cy
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Table 6 the results moisture, ash ,Sugar, carbohydrate test (%)

Carbohydrate Total sugar Fructose Glucose Sugar Ash Moisture
53.33 3925+-098a _ 3925+-098a 267+-004a 031+-0.13a D
54.19 394+-0.745 _ 394+-0.745 2770+-005b 032+025a A4
55.89 392+-024a _ 392+:0248a 2.72+007b 033+014a A,
52.89 35.033+-087b 17+-0248 213+-037a 312+-0248b 2775+001b 07+013b B
52.33 3384+057d 20+0024c  2524004%  293+40497d 284+008¢ 085+012b B,
53.4 3536+-082b 1.9+-0024b 21650049a  313+H074b 288+-0.12¢ 08+0240c  C,
53.36 3433+-1.56c 24+-049d 263+-007c 293+-099d 291+-000d 095+012c G,
54.93 3466099 19+004%  216650051a  306+-108 2%+03d 097+021c G,
54.17 3266+-034e 206+-007c 25+002b 281+-0248 297+-001d LISH012d Gy

AN
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Fig 7 the results calories

Table 8.sensory evaluation
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Aside from its beneficial nutritional effects, chocolate causes but some problems for the consumer due
to its high calorie. Use of good alternatives to fat and sugar is one of the ways to reduce these
problems. Soya powder is a well-known product for its high content of protein, which as a result
attracted much attention in food industry. There is also date, of main agricultural products of Iran, 60
to 80% of dry weight of which is related to sugar. This research aimed at examining the effects of
replacing sacarose and fat with date powder and soya powder on physico-chemical and sensual
properties of dark low-calorie chocolate. This research was carried out with 8 and 12 percent
replacement of cacao butter with soya powder, and 22 and 28 percent replacement of sugar with date
powder. Tests carried out include measuring percentage of fat, sugar, carbohydrate, protein, ash,
calories, hardness, moisture, color and sensory test. The amount of hardness and moisture of the
samples increased with increase of replacement values. Adding soya powder and date powder to
chocolate increased fat and sugar value of the sample and resulted in decreased calorie and increased
protein of the product.
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