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15. inflammatory bowel disease (IBD)
16. Functional Food

17. Probiotics

18. Lactic acid Bacteria (LAB)

19. Lactobacillus bacteria
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2. Cacao

3 Cocoa

4. Mixing

5. Refining

6. Conching

7. Tempering

8. Molding

9. Cooling

10. Demolding

11. Packaging

12. cardiovascular disease
13. women's uterine diseases
14. digestion
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23.De Man, Rogosa and Sharpe agar
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20. Lactobacillus acidophilus
21. Bifidobacterium animalis subsp. Lactis
22. Streptococcus subsp. thermophilus
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25. Grinder

26. Refiner

27. Ball-Mill

28. Conche

29. Tempering Machine

30. Polycarbonate chocolate mold

31. Low-density polyethylene (LDPE)
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24. Encapsulation procedure
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Fig 1 Scheme of Scheme of Probiotic Dark Chocolate (PDC) manufacturing process (adapted from 1).

Table 1 The abbreviations, the percentage and the ingredients of samples .

Lactobacillus . . Streptococcus Cocoa Salt, vanilla,
. . Bifidobacterium, . Cocoa Sugar Lecithi .
Abbreviation aczdopéulus, UABla-12" thermoph,R ilus, Powder Butter (Wt ecithin Sodium
DDS-1" (Wt. TH-4" (Wt. %) (Wt. o )' (Wt. %) Carbonate
%) (Wt. %) 0 %) ’ (Wt. %)
PDC-L.a 1 0 21 34 40 0.3 3.7
PDC-B.U 0 0 21 34 40 0.3 3.7
PDC-S.t 0 1 21 34 40 0.3 3.7

" Probiotic Dark Chocolate- Lactobacillus acidophilus (PDC-L.a), Probiotic Dark Chocolate- Bifidobacterium

(PDC-B.U),

Probiotic Dark Chocolate- Streptococcus thermophilus (PDC-S.t)
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33. Weight coefficient (WC)
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32. Peptone buffer water (PBW)
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Table 2 Sensory evaluation of the probiotic chocolate quality by scoring procedure (adapted from 33)

Sensory properties  (WC) property

Description of evaluated

Description of evaluated property Scores

mColor

mGloss
APPEARANCE
2.00

mForm

m Surface

Characteristic form and color (depending on 5.00
cocoa-parts content), smooth
and shiny surface, clear engraving,

A slight deviation from the characteristic
shape, color and surface, engraving 4.00
less pronounced

Noticeable deviation from the characteristic

shape, color and gloss,

noticeable fingerprints on the surface, 3.00
presence of air bubbles

More pronounced form deviations, absence
of gloss, surface partially white 2.00
or gray, presence of cuttings

Marked variation from the characteristic

shape — deformed shape, surface 1.00
white or gray, higher damages; poor

engraving

msMECHANICAL

TEXTURE 2.00 PROPERTIES

Hardness
Brittleness
Chewiness

Adhesiveness

Characteristical hardness and uniform, brittle 5.00
snap, chewiness and
(non)adhesion

A slight deviation from the inherent hardness
and snap, very good 4.00
chewiness, slight adhesion

Noticeable deviation from the characteristic

hardness and snap in the

presence of air bubbles in the breakage, good 3.00
chewiness, more pronounced

adhesion

Clearly marked deviation of distinctive

hardness and snap with the

occurrence of fat bloom, clearly expressed 2.00
crumbliness and adhesion,

satisfactory chewiness

Very pronounced hardness and crumbliness,

presence of the fat bloom in 1.00
the breakage, chewiness very bad and

extremely strong adhesion

14
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o el Y S s Slas Sleedis v Al Lo
Typical sandiness or absence of sandiness —
characteristic smooth texture 5.00
A slight deviation from the typical 4.00
sandiness/smooth texture
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Increasing public awareness of the benefits of preventing functonal products has
led to the selection of food products that are very popular and widely consumed
by researchers to improve public health. In this study, probiotic dark chocolate
(PDC) Was enriched with actobacillus acidophilus, DDS-1*, Bifidobacterium,
UABla-12 ™ and Streptococcus thermophilus TH-4® in the form of
microencapsulation with sodium alginate and resistant corn starch to 60% dark
chocolate. Production and survival of probiotics and the effect of the presence of
these bacteria on the sensory properties of chocolate during a 180-day storage
period at 4°C and 25°C (with the aim of determining the storage temperature) by
passing through the gastrointestinal simulator and when Intestinal delivery was
assessed. During the population maintenance period, all three strains had a
significant difference with themselves and other strains in the two storage
temperatures and were associated with a decrease (P <0.05). Storage of the
product at 4°C caused the survival of Bifidobacterium population at 7 log cfu/g
level, in the other two strains at 8 log cfu / g level and at 25°C 7 log cfu/g, which
indicates the maintenance of probiotic conditions the product was at both
temperatures. The results also showed that the addition of these three strains of
probiotic bacteria did not have a significant effect (P <0.05) on the sensory
properties of dark chocolate due to two storage temperatures, but storage at 25°C
in control and probiotic samples reduced sensory quality. Therefore, storing
probiotic dark chocolate at a temperature of 4 °C can make this product last for at
least 6 months and be presented to the consumer market as a useful product.
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