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Abstract

Black Soldier Fly Larvae (Hermetia illucens, BSFL) is an environmental purification insect utilized as an animal
feed source due to its high protein content. BSFL need to be dried to preserve quality, and the optimal drying
method should be cost-effective. In this study, various drying methods (hot air (HD), freeze (FD), vacuum (VD),
and combined-drying (CD)) were applied to BSFL, and then BSFL powders were characterized. Crude protein con-
tent was highest in HD and lowest in CD, and there was no significant difference in crude fat content (»p>0.05). In
the measurement of the total amino acid content of BSFL, glutamic acid and aspartic acid were the highest regard-
less of the drying method. The total amino acid content was the highest in HD and the lowest in CD. Total poly-
phenol content was higher in VD and FD than in HD and CD. Also, hydrogen peroxide and DPPH radical
scavenging showed similar results. In the antioxidant measurement results, VD and FD showed higher antioxidant
capacity, but considering cost-effectiveness, HD was the most available method for drying BSFL.
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Fig. 1. Black soldier fly larvae powder manufacturing process.
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Table 1. Proximate composition and water activity of black soldier fly larvae by different drying method

Traits HD-BSFL" VD-BSFL FD-BSFL CD-BSFL
Moisture (%) 5.66+0.25) 5.58+0.43¢ 6.45+0.38° 7.09+0.38*
Crude protein (%) 43.77+1.54* 40.93+0.09* 41.72+0.20® 40.22+0.06°
Crude fat (%) 36.62+1.99° 37.18+0.14* 34.54+0.30* 37.69+0.73"
Crude ash (%) 13.81+0.36" 12.72+0.28* 13.55+0.50" 12.46+0.14*
Water activity (Aw) 0.290+0.01° 0.400+0.01° 0.140+0.20° 0.610+0.01*
YHD-BSFL: Hot-air drying black soldier fly larvae
VD-BSFL: Vacuum drying black soldier fly larvae
FD-BSFL: Freeze drying black soldier fly larvae
CD-BSFL: Combined drying black soldier fly larvae
P All values are mean=SD.
YValues with different letters (a-d) in the same row are significantly different (P<0.05).
Table 2. Color of black soldier fly larvae by different drying method
Color HD-BSFL" VD-BSFL FD-BSFL CD-BSFL
L 37.46+0.76°2% 38.02+1.26° 43.90+0.75° 35.51+0.78¢
a 1.43+0.12" 1.45+0.10° 1.70+0.24* 1.24+0.13°
b’ 4.5440.57° 5.15+0.87° 15.19+0.38* 3.34+0.43°

YHD-BSFL: Hot-air drying black soldier fly larvae
VD-BSFL: Vacuum drying black soldier fly larvae
FD-BSFL: Freeze drying black soldier fly larvae
CD-BSFL: Combined drying black soldier fly larvae
P All values are mean=SD.

»Values with different letters (a-c) in the same row are significantly different (P<0.05).
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Fig. 2. Appearance of dried black soldier fly larvae dried by different method. (HD-BSFL) Hot-air drying black soldier fly larvae,
(VD-BSFL) Vacuum drying black soldier fly larvae, (FD-BSFL) Freeze drying black soldier fly larvae, (CD-BSFL) Combined drying
black soldier fly larvae.

Table 3. Amino acid compositions (g/100 g) of black soldier fly larvae by different drying method

Amino acid (g/100 g) HD-BSFL" VD-BSFL FD-BSFL CD-BSFL
Asp 3.84+0.182 3.55+0.06™ 3.62+0.05® 3.3240.02°
Thr 1.67+0.06° 1.59£0.02% 1.60+0.02 1.49+0.01°
Ser 1.79+0.04° 1.69+0.02 1.76+0.02° 1.60£0.04°
Glu 4.45+0.40° 3.99+0.03% 4.16+0.04* 3.90+0.06°
Gly 2.17£0.01% 2.11£0.01° 2.23+0.02° 2.00+0.04°
Ala 2.75+0.01° 2.96+0.01* 2.64+0.02° 2.89+0.04*
Val 2.20+0.13* 2.13+£0.08* 2.15+0.01* 2.01£0.01*
Ile 1.71+0.04° 1.64+0.04 1.65£0.01*° 1.56+0.02°
Leu 2.81£0.03* 2.69+0.06" 2.73£0.01* 2.53+0.01°
Tyr 2.68+0.01* 2.41+0.13* 2.45+0.05% 2.19+0.23*
Phe 1.71£0.06" 1.63+0.04™ 1.62+0.02% 1.52+0.01°
Lys 2.59+0.18* 2.45+0.06" 2.45+0.06" 2.31£0.02*
His 1.3240.04 1.24+0.01™ 1.36+0.01* 1.18+0.02°
Arg 2.08+0.13* 1.89+0.03 1.95+0.04 1.76+0.02°
Cys 0.31£0.03* 0.29+0.01* 0.29+0.01* 0.26+0.02°
Met 0.75+0.04* 0.76+0.01* 0.72+0.02% 0.69+0.01°
Pro 2.48+0.18" 2.30+0.01* 2.46+0.04" 2.21£0.07*
Total 37.28+1.45" 35.28+0.28* 35.77£0.25® 33.37£0.57°

YHD-BSFL: Hot-air drying black soldier fly larvae

VD-BSFL: Vacuum drying black soldier fly larvae

FD-BSFL: Freeze drying black soldier fly larvae

CD-BSFL: Combined drying black soldier fly larvae

P All values are mean=SD.

Y'Values with different letters (a-c) in the same row are significantly different (P<0.05).
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Table 4. Total phenolic content and volatile basic nitrogen of black soldier fly larvae by different drying method
Traits HD-BSFL" VD-BSFL FD-BSFL CD-BSFL
Total phenolic acid content (mg GAE/g) 3.83+0.24%29 4.1240.13° 4.1940.23° 3.63+0.09°
Volatile basic nitrogen (%) 0.04+0.01% 0.06+0.01% 0.03+0.01° 0.07+0.017

YHD-BSFL: Hot-air drying black soldier fly larvae
VD-BSFL: Vacuum drying black soldier fly larvae
FD-BSFL: Freeze drying black soldier fly larvae
CD-BSFL: Combined drying black soldier fly larvae
2 All values are mean=SD.

9Values with different letters (a-c) in the same row are significantly different (P<0.05).
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Table 5. Antioxidant activity of black soldier fly larvae by different drying method

Traits HD-BSFLY VD-BSFL FD-BSFL CD-BSFL
DPPH radical scavenging ability (%) 46.510.82° 63.72+1.14° 65.18+1.23° 43.70+0.38"
Hydrogen peroxide scavenging capacity (uM TE/mg) 73.42+4.46" 82.76+9.38* 88.02+3.41° 71.03£6.23¢

YHD-BSFL: Hot-air drying black soldier fly larvae
VD-BSFL: Vacuum drying black soldier fly larvae
FD-BSFL: Freeze drying black soldier fly larvae
CD-BSFL: Combined drying black soldier fly larvae
P All values are mean+SD.

Y'Values with different letters (a-c) in the same row are significantly different (P<0.05).
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