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Nutritional Compositions and Quality Characteristics of Beverages
with Added Drone Pupae Powder in Korea

Hyo Young Kim, Soon Ok Woo, Se Gun Kim, Hong Min Choi, Sung Kuk Kim, Seon Mi Kim,
Hye Jin Lee and Sang Mi Han*

Department of Agricultural Biology, National Institute of Agricultural Science, Rural Development Administration,
Wanju 55365, Republic of Korea

M In this study, the nutritional compositions and quality characteristics of beverages based on
drone pupae (DP) powder and acacia honey that are produced in Korea were investigated and
evaluated. DP powder was added at different amounts to beverages [study group: B-1(0g,
control), B-2(1g), B-3(3g), and B-4 (5 g)]. The protein content of the beverages increased with
an increase in the addition of DP powder. An analysis of the calorie and carbohydrate contents
showed that B-3 (94.77 Kcal, 15.43 g/100 g) was the highest. The total bacteria and yeast &
mold counts were 4.50~4.70 log CFU/g and 2.01~2.22 log CFU/g respectively. On the other
hand, coliform, Listeria monocytogenes, enterohemorrhagic Escherichia coli, Bacillus cereus,
Staphylococcus aureus, Clostridium perfringens, Vibrio parahaemolyticus and Salmonella spp.
were not detected in any of the samples. The rotational viscosity ranged from 72.23 to 113.28
cP (100, 1/s, 25°C): the lowest with B-1 and highest with B-3. Overall, our results provides a
perspective on use of new food materials (Korean DP powder and acacia honey) as a beverages
for potential nutritional supplementation.

Acacia honey, Freeze-dried drone pupae powder, Beverage, Nutritional component, Quality
characteristics
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Table 1. The mixing ratio for beverages added with different amount of drone pupae powder (unit: g)
Sample ID
Raw material

BP-1" BP-2 BP-3 BP-4
Water 100 100 100 100
Milk 100 100 100 100
Soybean powder 10 9 7 5
Sweet pumpkin powder 5 5 5 5
Korean acacia honey 20 20 20 20
Sweet potato powder 5 5 5 5
Xanthan Gum 0.2 0.2 0.2 0.2
Drone pupae powder 0 1 3 5
Total 240.2 240.2 240.2 240.2

YBP-1, 2, 3 and 4 stand for beverages added with 0,0.41%, 1.24% and 2.08% of the drone pupae powder for the total weight basis.
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Table 2. Nutrient analysis of beverages based on beekeeping
products

Sample ID
Nutrients

BP-1 BP-2 BP-3 BP4
Calories (Kcal) 83.76 8094 9477 8544
Sodium (mg/100 g) 1890 2664 1952 2150
Total Carbohydrate (g/100 g) 12.67 12.88 1543 12.89
Sugars (g/100 g) 6.89 7.36 6.94 7.00
Total fat (g/100 g) 2.12 1.70 2.05 2.12
Saturated fat (g/100 g) 0.82 091 1.14 0.83
Trans fat (g/100 g) 0.00 0.00 0.00 0.00
Cholesterol (mg/100 g) 2.88 2.90 3.75 334
Protein (g/100 g) 3.50 353 3.65 3.70

oA 11328 cPE 7} =8 AEZ2 Bt} o]
)7 292 FE271 550 Hk ol
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Shear rate 100 (1/s)

Fig. 2. Viscosity of beverages added with beekeeping products.
All values are means = SD (n=3). Means with different letters
above the bars are significantly different at duncan multiple range
test (p <0.05).

Table 3. Evaluation of hygiene indicator bacteria and pathogenic microorganisms of beverages based on beekeeping products

Sample ID
Bacteria (log CFU/g)
BP-1 BP-2 BP-3 BP-4
Total aerobic bacteria 4.54+0.04*D? 470£0.01° 4.50%0.02° 470£0.02°
Yeast & mold 2224002 2.01+0.03* 2.04+0.02° 2.06+0.02°
Coliforms ND? ND ND ND
Salmonella spp. ND ND ND ND
S. aureus ND ND ND ND
Enterohemorrhage E. coli ND ND ND ND
Listeria monocytogenes ND ND ND ND
Bacillus cereus ND ND ND ND
Clostridium perfringens ND ND ND ND
Vibrio parahaemolyticus ND ND ND ND

DAl samples were tested in a set of triplicated experiment.
2Duncan multiple range test in samples (rows) p <0.05.
YIND: Not detected.
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