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1. Catechin
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3. Texture Analyzer
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Table 1 Levels (percent) and amount (in grams per 100 grams of chocolate)

Run  Lecithin  guar arabic Hanny  Tahini Cj}gif;e Cj}gif;e Rose water f;lf)(rila vanilla iﬁf:;;t
1 4.5 3 1.5 147.8 236.4 147.8 11.8 31.9 0.3 0.6 11.8
2 3 4.8 1.5 147.7 236.3 147.7 11.8 31.9 0.3 0.6 11.8
3 3 1.2 1.5 148.6 237.7 148.6 11.9 32.1 0.3 0.6 11.9
4 4.5 3 1.5 147.8 236.4 147.8 11.8 31.9 0.3 0.6 11.8
5 4.5 3 1.5 147.8 236.4 147.8 11.8 31.9 0.3 0.6 11.8
6 6 4.8 1.5 147.9 235.1 147.9 11.8 31.7 0.3 0.6 11.8
7 4.5 4.8 1.5 147.8 236.4 147.8 11.8 31.9 0.3 0.6 11.8
8 4.5 3 147.7 236.3 147.8 11.8 31.9 0.3 0.6 11.8
9 3 3 147.5 237.6 147.8 11.9 32.1 0.3 0.6 11.8
10 6 3 3 147.0 235.2 147.0 11.8 31.8 2.9 0.6 11.8
11 4.5 3 1.5 147.8 236.4 147.8 11.8 31.9 0.3 0.6 11.8
12 4.5 3 3 146.9 236.1 146.9 11.8 31.7 0.3 0.6 11.8
13 6 3 0 147.8 236.4 147.8 11.8 31.9 0.3 0.6 11.8
14 4.5 1.2 3 147.8 236.5 147.8 11.8 31.9 0.3 0.6 11.8
15 6 1.2 1.5 147.8 236.5 147.8 11.8 31.9 0.3 0.6 11.8
16 0 0 147.8 236.4 147.8 11.8 31.9 0.3 0.6 11.8
17 147.8 236.4 147.8 11.8 31.9 0.3 0.6 11.8
18 4.5 1.2 0 147.6 236.7 148.6 11.9 32.1 0.3 0.6 11.9
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Fig 1 Interaction of a) arabic and guar gum b)
lecithin and guar gum on the of hardness of
breakfast chocolate
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Table 2 Analysis of variability of viscosity of breakfast chocolate samples

P Value F Value sum of average of Df Source
squares squares
Significant <0.00001 23.37 23.34 5.45 6 Width of origin
0.00001 36.84 6.13 6.91 1 A-Lecithin
0.0009 21.62 5.17 1 C-Arabic Gum
0.9558 3.227 E-003 5.372 E-004 0.045 1 AC
<0.00001 47.97 7.99 12.50 1 Residual
not significant ~ 0.0075 11.16 1.86 2.78 1 Lack of Fit
4.05 5.71 1 Pure Error
10 Cor Total
6 R’
4 corrected (R”
Coefficient of
16 ..
variation
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Fig 3 effect of adetive Arabic, guar gum and
Lisetin on the survival of the probiotic bacteria (L.
Pelantarum) breakfast chocol during one month of

shelf life
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ARTICIE INFO ABSTRACT

Article History: Chocolate is one of the most delicious foods, one of the most popular foods that
by increasing the variety of breakfast meals, can increase the desire of people to

Received 2021/ 01/ 31 eat breakfast and thus reduce their fatigue and lethargy during the day. Probiotics

Accepted 2021/10/ 25 are microorganisms that, if used in large numbers and live, have health-

promoting effects on the host. According to the need of consumers to produce
health food products, the purpose of this study is to investigate gum Arabic, guar

and lecithin on the quality characteristics and survival of probiotic bacteria in
Keywords: probiotic breakfast chocolate. For this purpose, based on Box-Behnken statistical
design, 18 samples were prepared. After complete mixing of compounds
(including honey, Tahini, grape juice, cardamom, gum arabic, guar and lecithin)
and achieving a uniform texture, the Lactobacillus plantarum probiotic bacteria
In the last step, 10° per gram of added and finally, breakfast chocolate was
Guar gum, prepared and stored in a cool and dry place. The tests included viscosity, tissue
Texture analysis. stiffness and probiotic bacteria count. After designing the experiments,
regression modeling with feedback removal algorithm, numerical optimization

Lactobacillus plantarum,
Tissue stiffness,
Chocolate,

[ DOR: 20.1001.1.20088787.1400.18.120.6.8 ]

and drawing response surface diagrams were performed with Design-Expert
software. The results showed that the addition of guar gum and lecithin had a
significant effect on tissue properties (tissue firmness and viscosity) and survival
DOR: 20.1001.1.20088787.1400.18.120.6.8 of the probiotic bacterium Lactobacillus plantarum, while the addition of gum
arabic and listin had a significant effect on tissue firmness, viscosity and
significant increase in The probiotic bacterium did not have Lactobacillus
plantarum. Optimal conditions in this study with total desirability, according to
the relevant statistical design at a concentration of 0.546 listin, 0.8 guar gum and
*Corresponding Author E-Mail: 0.064 arabic gum, the highest survival of probiotic bacteria was 10.599 cfu / gr
reza_karazhyan2002@yahoo.com and tissue stiffness was 8.22 N.
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