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Changes of nutrient and digestive enzyme activity in the conversion of

kitchen waste by black soldier fly larvae
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Abstract: The black soldier fly is a new type of resource environment insect. Its larvae can dispose of
various organic wastes such as kitchen waste livestock and poultry manure vegetable residues. Besides
the larvae are rich in protein and oil which can be used as a protein source for aquatic feed. This
experiment explored the relationship between the nutrient composition and the changes of digestive enzyme
activity during the process of treating kitchen waste by the black soldier fly larvae ( BSFL) . BSFL freely
ate food waste and samples were collected daily for the determination of material nutrients and digestive
enzyme activities. The results showed that the crude protein content of BSFL decreased first and then

increased while the total sugar content of the larvae increased first and then decreased and the crude fat
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content maintains a rising trend. In the process of larvae’s disposal of food waste protease rises rapidly at

the initial stage and gradually decreases after the 6" day while amylase exhibits a change pattern of

slowly rising first and then rapidly rising. Lipase maintains high activity in the first 10 days of the treatment

process of BSFL. At the same time through correlation analysis the changes in crude protein content of

BSFL were not correlated with protease activity while changes in total sugar and crude fat content were

correlated with amylase and lipase respectively. Therefore the changes in the activity of some digestive

enzymes have a certain relationship with the nutrient composition of larvae. The results of this experiment

provide a certain theoretical basis for the factory culture of BSFL.
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o : 1 min
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Table 1 Nutrient composition content of BSF in different life steps
(d) (%) (%) (%)
Development time Crude protein Crude fat Total sugar
5 5 days old 53.15+0.52 b 7.66 +0.04 b 4.89+0.11 a
6 6 days old 49.96 +0.41 ¢ 9.75+£0.04 ¢ 5.43+0.09 b
7 7 days old 48.59 +0.74 ¢ 13.22 +0. 17 d 5.66+0.21 b
8 8 days old 44.71 £0.51 d 19.02 £0.35 ¢ 6.17£0.31 ¢
9 9 days old 43.85 +0. 11 de 22.25 +0.21 f 6.45 +£0.08 ¢
10 10 days old 41.33 +0.36 f 24.45+0.30 g 7.43+0.15d
11 11 days old 39.82+0.53 ¢ 27.78 +0.12 h 8.29+0.19 f
12 12 days old 38.26 +0.84 h 28.84 +£0.10 i 7.88 +0.21 d
13 13 days old 37.48 +0. 68 hi 29.04 £0.07 ij 6.53+£0.11 ¢
14 14 days old 36.54 +0.71 1 29.50 0. 14 5.58 £0.06 b
15 15 days old 40.73 +0.33 i 29.96 +0.08 j 4.94 +0.08 a
Prepupa 40.37 +£0.33 fg 30.58 £0. 28 k 4.49 +£0.05 a
3 + ( Tukey HSD n=3 P<

0.05) . Note: Each treatment had three replicates and date were means + SE. Means in the same column with different letters were

significantly different ( Tukey HSD test n=3 P <0.05) .



516 Journal of Environmental Entomology 45

13.15% 12.78% ( 2).
7.66% 30.58% . . .
38.41% . 29.63%  24.48%

o ( 2)o
N
2.2
78.13% 23.09% ( 3).
N 31.03% -
2
Table 2 Transformation of protein and fat from kitchen waste by BSFL
(%) Crude protein (%) Crude fat ( %) Total sugar
0 0 0 0 0 0
Groune (%) (9 (%) (%) (9 (%) (%) (9 (%)
Content Total Proportion  Content Total Proportion ~ Content Total Proportion
36.79 = 55.52 + 28.34+ 42.77 + 23.72 35.58 +
Kitchen waste 0.30 0.31 0.61 0. 69 0.44 0.48
40.73 + 11.09 + 19.97 30.58 + 8.33 + 19.49 = 16.49 + 4.49 £ 12.62 +
Prepupa 0.33 0.01 0.97 0.28 0.14 0.56 0. 84 0.51 0.34
31.03 + 10.24 = 18.44 + 13.15 + 4.34 + 10. 14 12.78 + 4.22 + 11.86 =
Residue 0.27 0.27 0.50 0.24 0.09 0.14 0.54 0. 63 0.45

3 + ( Tukey HSD n=3 P<0.05) .
Note: All the results were calculated by dry mass. Each treatment had three replicates and date were means + SE ( Tukey HSD test
n=3 P<0.05).

3

Table 3  Production performance of BSFL in the treatment of kitchen waste

(g (%) (%)
Consumption of kitchen waste Reduction rate Biotransformation rate
Larvae 122.13 £0.79 78.13 +0. 48 23.09 +0. 19
2.3 5~8

605.21 U/mL (  2).

o N ( 3).

(202.36 U/mL) .
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