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Table 1 Effect of jujube on the physicochemical properties of hot chocolate powder

Treatment  Appearance pH Moisture  Acid-soluble Ash Fat Total sugar
ash
control Acceptable  7.55+#0.01° 1.6+0.3?% 0.1+0.01° 22+03* 7.1+0.2° 581=+0.1°
10% Acceptable  7.46+0.02° 1.8+0.3*  0.15+0.03® 2.8+0.2° 6.5+03 557+0.95¢
20% Acceptable  7.34+0.01° 2.46+0.3° 0.018+0.04° 3.3#0.1° 6.2+02° 521+1.2°
30% Acceptable  7.32#0.03* 3.06+0.3° 0.22+0.01° 3.6+0.2% 5.8+#0.1* 50.5+0.982

Different letter between columns indicates significant statistical difference at level 5%
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Fig 1 The effect of jujube fruit powder on the phenolic content of hot chocolate
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Values with different letters represents the significant difference. (P<0.05)
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Fig 2 The effect of jujube fruit powder on the Flavonoid compounds of hot chocolate
Values with different letters represents the significant difference. (P<0.05)
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Fig 3 Inhibition of DPPH radicals by samples at different concentrations.
Values with different letters represents the significant difference. (P<0.05)
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Table 2 Effect of jujube powder on the total microbial count of the product

Treatment

Microbial load (logcfu/g)

Control
10%
20%
30%

2.47 +0.012
2.54+0.05"
2.81+0.03°¢
2.85+0.05°¢

Values with different letters in the same column represents the difference significant
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Table 4 Effect of jujube powder on the sensory properties of Hotchocolate

Treatment Appearance Taste Aroma Consistency Overall
color acceptance
Control 456 £0.6° 454032 475+0.3% 46+07° 4.4040.3°
10% 477+05° 4.65+04°2 475+042% 457+05° 465+02°
20% 487+0.3" 479+06°2 479+0.6% 467+02° 483+0.7"
30% 3.85+05° 485+0.2° 485+02% 332+03°% 3.28+0.3a

Different letter between columns indicates significant statistical difference at level 5%
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Hot chocolate (a cocoa-based beverage) has gained
popularity in recent decades due to its many health benefits.
However, during the processing of the base powder, some of the
nutrients in the product are lost. Therefore, fortification is an
effective method to increase the overall nutrient content of hot
chocolate. Jujube fruit powder contains ascorbic acid,
triterpenic acids, phenolic acids, amino acids, saponins,
cerebrosides, flavonoids, polysaccharides, and minerals. In this
study, jujube fruit powder was added to hot chocolate powder
formulations at 0 (control), 10, 20, and 30%, and the physical,
chemical, sensory, and microbial properties; phenolic and
flavonoid content, and antioxidant capacity of the product were
evaluated. The results showed that the addition of jujube powder
significantly increased the total phenolic compounds,
flavonoids, and antioxidant activity of the hot chocolate powder.
Jujube powder reduced the sugar, fat and pH of the product and
increased the total ash and acid-soluble ash. Adding jujube
powder up to 20% improved the sensory properties of the
product, but adding 30% jujube powder reduced the overall
acceptance score of the product from the sensory evaluators'
perspective. Therefore, adding 20% jujube powder to the hot
chocolate powder formulation can be acceptable.
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