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Table 1. Dough samples formulations.
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Sample Malt Carrageenan Guar gum

No. (%) (%) (%)
1 0.150 0.000 0.150

2 0.000 0.300 0.000

3 0.150 0.150 0.000

4 0.000 0.150 0.150

5 0.000 0.300 0.000

6 0.000 0.000 0.300

7 0.125 0.125 0.050

8 0.000 0.150 0.150

9 0.050 0.200 0.050
10 0.000 0.000 0.300
11 0.150 0.000 0.150
12 0.300 0.000 0.000
13 0.050 0.050 0.200
14 0.100 0.100 0.100
15 0.200 0.050 0.050
16 0.300 0.000 0.000
Control 0.000 0.000 0.000
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Table 2. Physicochemical properties of the wheat

Flour
Physicochemical Characteristics Amount + S.D.!
Humidity (%) 134+1.1
Ash (%) 1.1+0.06
pH 5.43+0.09
Lipid (%) 1.2+0.08
Protein (%) 12.06+0.02
Wet Gluten (%) 28.20+0.2
Gluten Index 82.5+20.4
Sedimentation Value (ml) 19.47+1.23

Falling Number (sec)* 476.66+28.01

! These results are expressed as the mean + standard
deviation.
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Table 3. Falling number values for the mixtures of
wheat flour and germinated wheat powder
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GWP (%) Falling No.(s)*?

0 359.0+2.6

0.1 325.0+£2.6

0.2 311.748.3

0.3 292.548.2

0.4 307.3+16.3

0.5 265.5+5.3

0.6 271.0+5.2

! These results are expressed as the mean + standard

deviation.

2 The commercial fungal enzyme's-amylase activity, with
concentrations of 3 and 6 ppm, was 345s and 330s,
respectively.
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Table 4. Rheological and thermal properties of the formulated dough samples

Amylograph Extensograph Farinograph Falling Number
Maximum . Maximum  Develop Water
Samples ¢ latinization Ext((err;]srlnb)lllty Resistance Time absorption (s)
(AV) (BL) (min) )
1 683 113 414 55 55.8 309
2 1516 93 635 5.7 56.7 483
3 668 124 371 4.7 56.3 331
4 1507 110 332 5 56 505
5 1516 93 635 5.7 56.7 483
6 1481 102 654 6.2 56.1 536
7 777 98 594 5.3 55.9 361
8 1507 110 332 5 56 505
9 1038 94 695 5.2 56.4 407
10 1481 102 654 6.2 56.1 536
11 683 113 414 55 55.8 309
12 442 102 720 4.5 56.2 273
13 1181 106 580 6.5 56.5 389
14 1180 102 550 5 56.3 348
15 692 108 587 55 56.5 314
16 442 102 720 4.5 56.2 273
Control 1436 108 567 5 56.2 499
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Figure 1. Mixolab profiles for control and the optimized samples
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Table 5. Microbial Analysis of the Bread Samples during (1,10 and 20 days) of storage.*

Coliform Molds and Yeasts
Samples
1 10 20 1 10 20

Control <10Cfulg - - <10°Cfulg -- -
Control + Extract <10Cfulg <10°Cfulg - <10°Cfulg <10°Cfulg -
Optimum 1 <10Cfulg <10Cfulg - <10%Cfulg <10°Cfulg -
Optimum 1 + Extract <10Cfu/g <10Cfulg <10%Cfulg <10%Cfulg <10%Cfulg <105Cfulg
Optimum 2 <10Cfu/g - - <10%Cfulg - -
Optimum 2 + Extract <10Cfulg <10Cfulg -- <10%Cfulg <10°Cfulg --
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! According to standard (19888), the acceptable limits for the “mold and yeast” and coliforms on the bread samples are 10%>
CFU/gand 10 > CFU / g, respectively.

a) Force (g)

b) Area (g.cm)
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Figure 2. Textural properties (Shear Force and Shear Energy) of the bread samples during storage.
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Table 6. Sensory tests of bread samples during storage.®

Sensory property Taste Aroma Chewing Texture Shape
Samples / Day 1 10 1 10 1 10 1 10 1 10
Control 12% 0 7.3% 0 16% 0 16® 0 7.3 0
Control + Extract 12% 7" g 6% 146 8¢ 146%®  12% 7.3 8?
Optimum 1 14° 7% 93 53% 173 8¢ 17.3 8¢ 8? 7.3
Optimum 1 + Extract ged 11 46®  7.3%®  16®  133%  16®  133% 8? 9.3
Optimum 2 ged 0 6% 0 14.6% 0 16%® 0 8? 0
Optimum 2 + Extract 11%¢ 4f 73%  46%  16® 106  14.6% 8¢ 7.3 8?

! Different uppercase letters indicate a significant difference (p <0.05) between the results.
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Abstract

Introduction: Different types of bread and in particular Lavash type produces a considerable
amounts of waste generaly. In this study, integrated strategies to deal with the waste of this
type of bread have been studied. By changing the formulation and adding functional additives
to bread, industrially produced and the use of appropriate packaging to reduce the staling and
microbial contamination are the objects of this research work.

Materials and Methods: Effect of natural anti-stagnation agents (including sprouted wheat
powder, guar gum, kappa carrageenan) in concentrations of 0 to 0.3% and antimicrobial
compounds (black cumin extract and propionic acid), maximum 0.5 ml with the package
polypropylene packaging classification on the shelf life of industrial Lavash bread has been
investigated. The physicochemical properties of flour (moisture, ash, pH, protein, wet gluten,
Zeleny number, fall, and fat number) and rheological properties of dough produced in sixteen
different formulations (such as water absorption, elasticity, maximum viscosity of the return
factor) were tested. Using statistical optimization techniques, optimal treatments were
determined. The treatments were produced, baked and packaged industrially, using black
cumin extract and propionic acid. A control sample was also produced to compare the results.
Series of microbial, textural and sensory evaluations according to the standards were carried
out on the samples during storage at room temperature after production and ten and twenty
days’ intervals.

Results: The rate of fall in the initial flour sample was high and by adding 0.3% germinated
wheat powder reached the appropriate level for the production of industrial Lavash bread.
Two types of optimal formulations were obtained, of which with the shelf life of more than 10
days, that included 0.208% germinated wheat powder, 0.037% guar, and 0.055% kappa
carrageenan with cumin extract and acid propionic was selected.

Conclusion: By using the industrial production line, proper packaging, and formulation of
raw materials for Lavash bread, which is known as the most widely used bread in Iran, a
positive step can be taken to reduce the amount of waste in this bread and improve its quality.

Keywords: Germinated Wheat Powder, Industrial Lavash Bread, Kappa Carrageenan,
Polypropylene Packaging, Staling.
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