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Antioxidant activity of protein and its enzymatic hydrolysate from the

black soldier fly ( Hermetia illucens) larvae
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Research Institute Guangdong Academy of Agricultural Sciences Guangzhou 510610 China)

Abstract: In order to explore the antioxidant activity of protein and enzymatic hydrolysates of black water
fly larvae the protein of black water fly larvae was extracted by alkali extraction and acid precipitation.
The protein solution was hydrolyzed by alkaline protease bromelain flavourzyme and papain Hydroxyl
radical 1 1-two phenyl 2- three nitro phenyl hydrazine ( DPPH) radical three aspects of the black
water fly protein and its enzymatic hydrolysate antioxidant capacity were determined and polypropylene gel
electrophoresis for molecular weight determination. The results showed that: The protein and four kinds of
protein peptides of black water fly larvae had good antioxidant activity. The half inhibitory concentration
(ICs,) of the protein of black water fly larvae to ABTS free radical hydroxyl free radical and DPPH free
radical were 2.91 0.232 and 0. 764 mg/ml respectively. The protein peptides of black water fly larvae
had stronger antioxidant activity to ABTS free radical hydroxyl free radical and DPPH free radical The
lowest half inhibitory concentrations ( ICy,) of the three groups were 0.295 0.082 and 0.354 mg/mlL.
This study preliminarily proved the feasibility of preparing antioxidant peptides by enzymatic hydrolysis
and provided a new research idea for the utilization of insect protein resources and the development of non—
resistant feed.

Key words: Black soldier fly; enzymolysis; antioxidant peptide

(2019014) ; (- + ”) —
(2020DZX016) ; (201902)
1992 E - mail: xinl0605@ 163. com
Author for correspondence: E —mail: kzs1234@ 163. com

Received: 2020 - 12 - 04; Accepted: 2021 -05 -21



454

Journal of Environmental Entomology

44

1
1.1
( Gilgin  2012: Li et al. 2015) . :
. (TP) (BCA ). DPPH
( Shen et al. 2017) o N ( T-AOC)
( BHA) . (ABTS ).
( PG) . ( BHT) : ( Alkaline) .
( TBHQ) ( 2020) ( Bromelain) ( Flavourzyme) .
(Ve) . ( GSH) ( Papain)
( 2017) » ; Ve ( )
o 1.2
DHG-9240A
. HZQ-X300C
Chirocephalus diaphanous ( 2011) : SIGMA3K15
Zophobas morio ( 2011) . Hermitia SIGMA © DF401S
illucens ( 2014) . Apis mellifera
( Dong et al. 2016) . Oecophylla smaragdina : PHSS3E pH
( Werawich er al. 2017) o © Synergy H4 BioTek
Hermitia illucens Black .
soldier fly 1.3
Diptera Stratiomyidae N 1.3.1
( 2012: 2012) , 5
. ( ~20C :
2019; 2019; 2020) . 50°C 48 h
( black soldier fly 60 .
larva proteins BSFLP) ( 2019; 1.3.2 BSFLP
2020) ( (2014)
2014) BSFLP
° 1:22 0. 61 mol/L 53.2C
200 r/min 2 h,
( Alkaline) . ( Bromelain) .
(' Flavourzyme ) (8 000 r/min)
( Papain) ABTS 10 min, 1 mol/L
: - DPPH 3 pH 4.8. (8 000 r/min)
10 min 0.1 mol/L
pH 7.0 BSFLP

° -20°C



2 455
1.3.3 BSFLP 1 (
BSFLP 2020) . BSFLP 100°C
o 10 min 8 000 r/min
NaOH  HCI pH 10 min o

1 4

Table 1 Optimal reaction conditions of four kinds of enzymes

(Ulg) . () (h)
Types of enzymes Enzyme amount P Temperature Time Material liquid ratio
Papain 6 000 6.0 60 4 1:10
Alkaline 6 000 8.4 60 4 1:10
Bromelain 6 000 6.5 60 4 1:10
Flavourzyme 6 000 6.1 60 4 1:10
1.3.4 2
BSFLP 4 Table 2 Composition and content of amino acid of
Hermetia illucens ( black soldier fly) larvae
1.3.5 Amino acids (%) Content
BSFLP 4 GLU 18.3
Ve - BSFLP 4 ASP 10. 1
ABTS N +~ DPPH PRO 9.0
° LYS 7.2
1.3.6
ALA 6.6
GLY 5.9
( GB 5009. 124 —2016) VAL 3.9
( ) HIS 5.9
16 o ARG 5.9
1.4 LEU 5.7
3 PHE 5.1
+ o SPSS 19.0 ILE 41
Origin 2017 o
SER 3.6
2 THR 3.5
TYR 2.0
2.1 BSFLP Met 13
BSFLP : TYR. ALA. MET. VAL. PHE.
( ) ILE. LEU PRO. Note: Hydrophobic amino acids included
3 16 TYR ALA MET VAL PHE ILE LEU and PRO.
39. 8% 2.2 BSFLP
16 ( GLU) 2.2.1 ( ABTS
18.3% ( ASP) BSFLP Ve ABTS
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