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1. Carboxy methyl cellulose (CMC)
2. Bioactive
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5. External gelation
6. De man, Rogosa and Sharpe
7. Scanning electron microscope
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3. PTCC (Persian Collection Center)
4. De Man, Rogosa and Sharpe agar
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Table 1 Encoding research treatment

Chesnut’s  Microcapsule Treatments Row
fiber value
0 0 T 1
1 1 T1 2
1 2 T2 3
1 3 T3 4
2 1 T4 5
2 2 T5 6
2 3 T6 7
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8. Ball mill
9. Refining
10. Conchin
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Table 2 Chestnut Fiber Evaluation Results

Accumulated tanning (mg/g)

Total phenolic compounds(mg/g)

5.1+0.01

184.32+0.02

Data are the mean+ standard deviation of three replications.
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Table 3 Characteristics of trapping and release of microcapsules

The percentage of release

Population of trapped bacteriacfu/g

74+0.01

7x'10

*Data are the mean= standard deviation of three replications.
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Table 4 Microcapsules size and polydispersity index

Zeta Potential Index(Mv)

polydispersity index

Microcapsules size
(U m)

+37

0.2

210
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Chart 2 Comparison of the average moisture
content of chocolate treatments at a significant
level of 0.05
T =Lactobacillus Casei in free form, T1=
Chocolate has 1% microcapsule, 1% chestnut fiber
T2=Chocolate has 2% microcapsules, 1% chestnut
fiber, T3=Chocolate has 3% microcapsules and 1%
chestnut fiber
T4= Chocolate has 1% microcapsule, 2% chestnut
fiber, T5=Chocolate has 2% microcapsules and 2%
chestnut fiber
T6=Chocolate contains 3% microcapsules and 2%
chestnut fiber
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Chart 1 Survival of Lactobacillus casei in the
environment of buffering phosphate, gastric,
intestinal and free form conditions
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Chart 4 Comparison of the mean hardness index of
chocolate treatments at a significant level of 0.05
T =Lactobacillus Casei in free form, T1= Chocolate

has 1% microcapsule, 1% chestnut fiber
T2=Chocolate has 2% microcapsules, 1% chestnut
fiber, T3=Chocolate has 3% microcapsules and 1%
chestnut fiber

T4=Chocolate has 1% microcapsule, 2% chestnut
fiber, T5=Chocolate has 2% microcapsules and 2%
chestnut
T6=Chocolate contains 3% microcapsules and 2%
chestnut fiber
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Chart 3 Comparison of average acidity percentage
of chocolate treatments at a significant level of 0.05
T =Lactobacillus Casei in free form, T1=
Chocolate has 1% microcapsule, 1% chestnut fiber
T2= Chocolate has 2% microcapsules, 1% chestnut
fiber, T3= Chocolate has 3% microcapsules and
1% chestnut fiber
T4=Chocolate has 1% microcapsule, 2% chestnut
fiber, T5= Chocolate has 2% microcapsules and
2% chestnut
T6=Chocolate contains 3% microcapsules and 2%
chestnut fiber
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Chart 6 Comparison of the mean survival index of
Lactobacillus casei in chocolate treatments at a
significant level of 0.05
T =Lactobacillus Casei in free form, T1= Chocolate

has 1% microcapsule, 1% chestnut fiber

T2=Chocolate has 2% microcapsules, 1% chestnut

fiber, T3=Chocolate has 3% microcapsules and 1%
chestnut fiber

T4=Chocolate has 1% microcapsule, 2% chestnut

fiber, T5=Chocolate has 2% microcapsules and 2%

chestnut

T6=Chocolate contains 3% microcapsules and 2%

chestnut fiber
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Chart 5 Comparison of the mean water activity
index of chocolate treatments at a significant level
of 0.05

T =Lactobacillus Casei in free form, T1= Chocolate

has 1% microcapsule, 1% chestnut fiber

T2=Chocolate has 2% microcapsules, 1% chestnut

fiber, T3=Chocolate has 3% microcapsules and 1%
chestnut fiber

T4=Chocolate has 1% microcapsule, 2% chestnut

fiber, T5=Chocolate has 2% microcapsules and 2%

chestnut

T6=Chocolate contains 3% microcapsules and 2%

chestnut fiber
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Chart 8 Comparison of the mean appearance index
of chocolate treatments at a significant level of 0.05
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Chart 7 Comparison of the mean taste index of
chocolate treatments at a significant level of 0.05
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Chart 10 Comparison of the mean aroma and odor
index of chocolate treatments at a significant level
of 0.05
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Chart 9 Comparison of the mean apparent color
index of chocolate treatments at a significant level
of 0.05
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ABSTRACT

ARTICLE INFO

In various food industries, including chocolate, the use of fibers has
been prevalent in recent years. Considering the known nutritional value
of chestnut in this study, after fiber preparation, evaluation tests of
phenolic compounds and accumulated tannins content were
investigated. The positive effect of Microencapsulation on the tolerance
of simulated gastric and intestinal conditions by probiotics has been
proved. The results showed that the total phenolic compounds were
184.32, and the amount of accumulated tannins was 5.1 mg/g. Also,
microcapsules are spherical and homogeneous with between 100 and
300 pm. There was no agglomeration state between the particles, and it
was uniform. The population of bacteria trapped in microcapsules was
7x 10 7 colonies per gram. Also, increasing the percentage of
microcapsules and chestnut fiber increased the percentage of moisture,
hardness, and acidity of chocolate treatments. The Lactobacillus casei
survival rate was at treatment T3 in the highest possible condition
among the research treatments. During storage, the microbial population
index decreased. In terms of sensory properties, treatment T6 had less
desirability than other treatments.
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