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m This paper discussed the nutrients and sensory analysis of food enriched with selected
edible insect species which are labelled as a novel food-drone pupa. Breads of two different
compositions with the addition of freezing dried flour and fat extract were evaluated by
electronic tongue and analysis of nine nutrients. Through nutritional analysis, it was observed
that the addition of drone pupa freeze-dried powder to bread led to an increase in both protein
and fat content, along with a decrease in carbohydrate content. Similarly, bread with drone
pupa fat extract added also exhibited an increase in protein and fat content, while carbohydrate
content decreased. It was observed that the bread with the freeze-dried flour of drone pupa
showed a higher salty and sour taste bread with fat extract through electronic tongue analysis.
On the other hand, bread added with fat extract showed a higher umami and sweetness. In
addition, the salty and bitter taste was the least in bread with 5% of freeze-dried drone pupa
flour, and the higher the content of fat extracts the higher the umami and sweet taste. When
adding processed drone pupa products, it is considered appropriate to do so at a level of 5~10%.
As a result of this study, it is supposed that drone pupa could be applied to baking in various
processing forms and can be used as basic data for sensual characteristics.
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A Z51H5 ﬂ'(Table D). A7 2ol Hr7bEA] o2 Table 2. Nutrient analysis of bread with added freeze-dried drone

Table 1. Formulation of baking ingredients with drone pupa pow-
der integration

Materials (g) 0% 5% 10% 20% 40%
Wheat flour 210 199.5 189 168 126
DP powder 0 10.5 21 42 84
Butter 12 12 12 12 12
Sugar 11 11 11 11 11
Salt 3 3 3 3 3
Yeast 2.7 2.7 2.7 2.7 2.7
S100 4 4 4 4 4
Milk 158 158 158 158 158

pupa powder

C 5% 10% 20% 40%
Contents
2/100g

Sodium 0.021 0.022 0.024 0.025 0.030
Protein 10.44 11.28 11.99 14.34 18.56
Fat 4.67 5.14 5.65 7.24 9.93
Carbohydrate 46.85 45.64 46.71 41.28 36.11
Sugar 4.08 5.73 6.55 507 4.76
Cholesterol 0.0061 0.0075 0.0078 0.0081 0.0083
Saturated fat 3.66 4.02 344 5.29 6.76
Trans fat 0 0 0 0 0
Kcal 271.19 27394 273.65 287.04 308.05

D

E

Fig. 1. Images of the cross-section of bread with added freeze-dried drone pupa powder: A: control, B: incorporated bread with 5% drone

pupa powder, C: 10%, D: 20%, and E: 40% by flour weight.
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Table 3. Formulation of baking ingredients with drone pupa oil
extract integration

Materials (g) Control 5% 10% 20% 40%
Wheat flour 210 210 210 210 210
DP oil 0 0.6 1.2 24 4.8
Butter 12 114 10.8 9.6 72
Sugar 11 11 11 11 11
Salt 3 3 3 3 3
Yeast 2.7 2.7 2.7 2.7 2.7
S100 4 4 4 4 4
Milk 158 158 158 158 158

Table 4. Nutrient analysis of bread with added drone pupa oil ex-

tract

C 5% 10% 20% 40%
Contents
g/100 g

Sodium 0.038 0.024 0.030 0.036 0.040
Protein 9.58 11.12 12.09 13.54 16.96
Fat 432 4.70 592 701 9.08
Carbohydrate 46.53 43.98 42.54 4042 34.03
Sugar 3.49 322 4.26 5.61 6.53
Cholesterol 0.0063 0.0095 00111 00111 0.0120
Saturated fat 3.18 3.54 481 5.78 8.02
Trans fat 0 0 0 0 0
Kcal 26332 2627 2718 27893  285.68
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ok 2% A& 100 g 4.32 g9l RS tiH] S~
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gO = Z7lokeint. WHH Broh= 92 100 g3 46.53 ¢
Q1 i 2t tiH] R 7] A FEE0] H7HE ol o
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(ANS), & 5714 Bte =2 Z45te] Fof. SERg)7] 7hs
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AFEEe A B @S Adto] AR
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ZEEE AR A 5 Aol A EEES A
7 FHET AR Ao = UER T (Fig. 3)
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Fig. 2. Images of the cross-section of bread with added drone pupa oil extract: A: control, B: incorporated bread with 5% drone pupa oil
extract, C: 10%, D: 20%, and E: 40% by butter weight.
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Free-dried powder

Fat extract

Fig. 3. Sensory analysis of bread with added drone pupa by using E-tongue. Left; the addition of drone pupa fat extract, Right; the addition

of freeze-dried drone pupa powder. AHS: Sourness, PKS: Sweetness, CTS: Saltness, NMS: Umami, ANS: Bitterness.
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