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

Treatment Appearance pH Moisture Ash Fat Total sugar
control Acceptable 7.55+0.01¢ 16+£0.3¢2 22+0.03° 7.1+02° 58.1+0.1°
2.5% Acceptable 6.95+0.02¢ 1.75+0.2%  2.32+0.06° 6.9+0.3° 55.7+08¢
5% Acceptable 6.66+0.01° 1.83+03° 256+002¢ 6.8%0.2° 56.1+0.7°
7.5% Acc'g'&gble 627+003° 196+03° 29201¢  65:01%  545+12°2

Different letter between columns indicates significant statistical difference at level 5%
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Table 2 Effect of barberry powder on bioactive compounds of hot chocolate

Treatment control 2.5% 5% 7.5%
Anthocyanin (mg/kg of 95+0.7° 30.75+0.4° 52+0.8¢ 69.5+ 1.1¢
product)

Ascorbic acid (mg/kg of 0.2+0.03? 0.7+0.01° 1.5+0.05¢ 2.7+0.06¢
product)

TPC (mg of GA acid / kg) 28100 £122 28250 +11° 28425 +13°¢ 28570 +18¢
Flavonoid compounds (mg 16830+ 142 17970 £ 15" 18480 +£12°¢ 19710 +25¢
quercetin/kg)

Antioxidant capacity 427 54 P 69 © 78 ¢
(%DPPH)

Different letter within rows indicates significant statistical difference at level 5%
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Table 3 Effect of barberry powder on the total microbial count of the product

Treatment

Microbial load (logcfu/g)

Control
2.5%
5%
7.5%

2.47+0.012
2.48+0.05°?
2.45+0.03°
2.51+0.07 2
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Fig. 2 The effect of barberry powder on the sensory properties of hot chocolate powder
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[1] Beckett ST. Chocolate flow properties.
Industrial chocolate manufacture and use.
2009; 10:224-45.
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Since some of the nutrients, including polyphenols, flavonoids,
ascorbic acid, and thiamine, are lost during the processing of hot
chocolate powder, fortification is an effective method to increase the
overall nutrient content of hot chocolate powder. In this study, the
effects of barberry powder incorporation at 0, 2.5, 5, and 7.5% (w/w)
on phenolic compounds, flavonoids, and anthocyanins, antioxidant
capacity, ascorbic acid content, and physical, chemical, microbial,
and sensory properties of the hot chocolate powder were evaluated.
The results showed that barberry powder had no significant effect on
the appearance of hot chocolate powder, but with increasing barberry
powder level in the hot chocolate powder formulation, moisture
content increased but total sugar and the fat content of the product
decreased (p<0.05). With increasing barberry powder ratio, total ash
content increased and pH decreased. Barberry powder increased the
content of anthocyanins and ascorbic acid, phenolic compounds,
flavonoids, and antioxidant activity. Based on thethe sensory
evaluators' perspective, the highest overall acceptability score was
given to the 5% added barberry powder treatment. Using barberry
powder at a level of 5% in the formulation of hot chocolate powder
can improve its nutritional properties and meet consumers' needs for

bioactive compounds.
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