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PRI EHER, WL 314000)

% KU Hermetia illucens LR T30, fEHE SO AT 2040, BA O8RS L HRAERS .
FROKAL %) AT DR PR S RO A o B B E SR, T E SR E R R . KRl R A R R
EEAF IR TR RS, LA AR R AN ) B A R SRR R BRI EN S IRE, R A
LV BRI R . ASCERA T R AV AR FE ) PR EE B L WIRBEIROT R . B TESUE
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Research progress on the application of black soldier fly (Hermetia

illucens L.)
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Abstract: The black soldier fly (Hermetia illucens L.) is native to America and widely distributed
worldwide. It has the characteristics of large egg production and fast growth rate. The H. illucens
larvae can convert waste into their own nutrients efficiently, and the nutritional value in prepupa is
high. The body of black soldier fly larvae is rich in protein, fat, and antimicrobial peptides. As a

high economical valuable resource insects, feeding animals with H. illucens larvae has functions
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such as enhancing physical fitness, improving immunity, and preventing diseases. This article
reviews the research progress of waste biotransformation, feed protein application, oil resources
development, intestinal antimicrobial peptides. In addition, the issues in practical application were
also discussed, and which could provide reference for the efficient utilization of H. illucens.
Key words: Black water fly; agricultural organic waste; feed protein; biodiesel; antibacterial
peptides

MK Hermetia illucens L. 4 NSEBE i M 7K, J& T B HANXGH H /K iR A /K k8,
HAKKREEAESIM. hdu. i, A aun, 2 35 d. Bk FpEE
PR R, BAMIER. RENAE. SRR SIS . KT 32 R
0f, FERARAL LIRS R IR A U B A IO 71, BEM A HUR S A A HUIE . TR AR
Bl SEEUEHLE FE P AL BRI, 37 S K SO P RE AR MEITUE  (Surendra et
al., 2020; #¥5%, 2023) . BAKIWEFRMEFE, KREAREMEARAMEN, & 100g
4 R oL B A A 47%~50%, MRS & 24%~22%, SAMEN. TS LTE
FER, PN BB RE S E A —. BT IR £ LT
USRI R A AL, R BEHOR B SR AL B . BN iAL S Eph L Sk B
ENATRGE i RO S AR . AL R AU OE . A SO R K AR P A AL R R S A
BHE AR BRI R B SR RS P 7, 23R T 24w P A K A
BEFE, et BRI 7 BEOGTE M AR 7118, B E A K= i T A = R AL R
RS TR
1 BKATE (L IB B LR T4

BB SN TR B R A B C O AR, AR ST A T BRI R AL AR AN
e PR BER E SE (RIE, 2023) o SEKIC T DLECE & B IR AR 1Y 248 LUK R
FETERL, BRI E AR ZIRUGhE, T & &R, B2 ARSI (Liu et
al., 2019) , {EAFEACAEI R FEYSUREA T KN ATt (RZEH4E, 2023) .« H5k4:
TIEAR LG, B AT FE FIN [A] AR HUR Y B> 50% (Amrul efal., 2022) .
1.1 FBKECE 4R

SOK I A WA ANV A DR 724 BAIRRERE . FRBE AT . SRR . KT RE S
W FRFEATFE AL T B LA RL, SR A 38 5 4% 36 T LAVE A R A A HLIEAE A SR /K i
gl Al AL B S, dOR I TN RS TARL, fETT R R RE G AREE, 2023; BhE LS,



2023) o KU SRR S T AR, gl e e, HRAA A e HES N T R
(Matos et al., 2021) o FEIKUEN AR PR HAL ) R AT, B 10 & B 5 & B 5w (Permana
etal., 2021) o FEZKETFEAL AL IR B 0003 03 TP R HERE, HLRUZE B RO E 7R E
(ThHE, 2023) .

SRR FE PR R 75 T LA V2 (0 L P AR o R KO &)yt R A8 S 35 B MR RE 3 s SR
R, WP ESRIRE (Wueral, 2021) o DASINES)E A RMAR E K, H
RN ESESERERT AR RS RS, BRI MR FERRHBIEE FH (Diener
etal., 2015) o BAb, FRKECL Rz T AL BT 5K) V50, RoA AEBEROAAR . BORHEE
N BB TR GRS GRS, 2023) o GGG R X BB K 4h A R TG
M0 (Amone et al., 2021) , [FIIS R/ A7 HUR 7200 R 19 7 A2 (R B AL S5 U0, R B3 £
PEABREN (B, 2023) . BKWHEHAGIESHREENTIEE, X4 5= MR
R HANGIRE B DIMR (£43, 2023) .

1.2 (RRRE B B KAC A L R #200

TADREI 2 S AL xR K AR KR B S B IR B BAT S . DL ZK A IR 1) 2R K i
&y tha A RKH RN T 5 2 e i e, 20 NS TR B T R R R K 4l U 2 £ (Veldkamp et all,
2021) o AAIMIR AT 2k 31 L v 2R IR SRR 22 e 6 A AR TH B /K &)y B A8 (RIS 7 5%, 2023)
o) M R M 4 T DASR T R K 4y HRU R R AR AN L B B (Jucker er al., 20200 o BMRA
T I P 288 JB oz I BE 5 AT R 0 RR K 4y R RE IR IO AR 2R (T B 4%, 2023) o <14 (2023)
BRI, M ABRALL 21 & 1 P4 BT B IR AR 2Kk, BT R R EUTR BRI A
Fefha, mprRBERTE. £H50% (2023) KIL, MERIRRELL Y 11.52 (1708 200 1 K
AR E A S E R ETHES . RS (2023) HEFURM, TRRAAEYIREATIS,
SR AEKOR B R S B R RS . RS T F RS 75% M SRR VIR
B SRR S A AR IR (Isibika et al., 2021) o Tl F5 I 50K & S2 IR IR A9
() K iy s AR WA R R B BT (Deen et al., 2023) o M S8 ¥ RET A b IR A0
(% Bl R A R A RGN (Li et al., 2021) o KA EH . BEARA R 0 M ()
SR HUR B E R S BT (Kluber ef al., 2022) . TAMEREERS, HoKighR g
BN gEsE, ELFETERI (Manurung ef al., 2016) o FRMEECPE ORIR JE HE LR &
i) B K &y sl A B, B A 42T (Fadhillah ez al., 20200 o &M KB
PR TR R BRI XS SR A ) P SR K, Sk B K T ) e R A R R A



H (Leeetal., 2021) o LAE & n-3 FRA i AN LA R 7 192 1) 2245 7 o v s W B/, Lol AR
F1 n-3 RHNZAEREHIER . — B IUGERR A — T BN IR & & BRI RERIK, 2022).
1.3 B/KSTRAIER S YIx A M5 LR

SR i LA A Bh TR A B AR K (Callegari et al., 2020) o HEKi iz & S A4 &
BEBSATHE LT R 5 A4 R o i S R IBR Eh VA iR (Tamrela et al., 20200 o SE/KICHA& Py I £F 4 2
MOER . BRI S5 RS PR IR A TR 4T 4E R (Kluber et al., 2022) o LS /K044 Py o 7% 2 1 ik b 28
Ja (K05 T SR K, TR S PR TR R AN TR L (HERERE, 2023) o MK fpiE st
B e % 1S 5 4 HOn 48 R B (R AR R A D) RE. (Jiang et al., 2019) .

SRR KU P (] (AR 2R BT 2 R R E £ 5, B A 2 Bt A
725 (Khamis et al., 20200 o SR/KICAR AN EIREEE 2 HTR Y], IRBERZRILET] L 66.3%,
JEEETR T 30.2% SUFFE T 2.9%, THEE A 0.6% (Gorrens ef al., 2021) . I HE A
FRIN AR S B 05 52 ST SRR I TE A D IR SRR G AAREE, 2023) .

2 FEKEHMMERRRERERIR

H it S Py S RS R N RS, I T A BB R AR B F IR
DTN B NS ER, HHRA S E IR SR PR RE R HT B R ok
JGELAE, 2023) o ROKECZhHUAAN R A S EER, HHEASEBR 47%~50%, 5
KAEMB &Y, ASEFENEER. THFRMERERSZHEDBRERSY, TTEN
FRE R RS 8 77 T U R R S R B AR CORERESE, 2024)

2.1 BKEHMBRERARNEDR

MK Ol R SRR T R ARIRL, B EFRIMEEE . MRS A, (HE
BITASC R T RS 25 /DM 5 4 b o BAHESE (2023) WFFCR I, 76 BRG] b i K ok
BAREH, BEBSIETHEAS P AR AT R B R AT o 755 16 5B xSk
TN 3% S K BORYy, W] LA SRR T BRI AR PR RS . DU AR A S 0E TR (Liv et al.,
2021) o A5 FIK I B SRRV S I\ IR TRIARE, PRI ) A S AR A R L 2 4 T
(Kinasih ez al., 2018) o FEPAIRG LRI i IR B /Kb B0y, RS IR IS E FR I AL i
Lo AT AR LR &5 (Schiavone eral., 2017) o K SE7Kie HU NN E /K S A S Ak, S Py
AT R AR SR PR ERE R ERTT (BIBRMESE, 2023) o DUSEKECRARESES R, LR DTER
FRG R & & R E % (Cullere et al., 2019) o K 15% 1 B A5 S /K HORY DN B9 38 7 4

WOESER N AR TR & =G (Zotte et al., 2019) .



FEWSA LR AR 10 g/3k/ KA 100 g/Sk/ K 1 K Hioky, Beis & R 2R 10 S )
L= & (Nekrasov et al., 2022) o EWTWIAFRE R R & 808 12% 0 K o i,
FREAERIERE . EFRYR A R R BUA AR ) R0 LTSS, I SO0 RO 5 2 b
(Boontiam ez al., 2022) .

22 B HMBRKARNEDR

FEK =Bk v 8 T T E A7) 0 R A Ok AR 0By, FOA SR R P PR RE AN S e 1 0 1
A& L SR AT O A R RS E SRR . AR (2023) ORI, TETERLER N 20% 1
PR Ry B AR, B T S AR R B S SR o SRR U LR R £, RR OSSR T Gk
(A =k e B O R A B RIEIRIIH LR (Papuc et al., 20200 . TE§4E G bR I K
Ok, S TR AR A R R B &S (Rennaeral., 2017) o B Tk
RN B 30% 0 K U, U MG TRAR . MAEEA SR, LR EERN2EREE
e R LT GHERSE, 2023) o (EBE S0 IRL R in S /K- Uk Bk, Rei 5
HARNEETEYE (Fronte ef al., 2021) o fE 58 [Q SR ZSURM DR IR I 34.25% 1) A 7K i doky B 4K
Ky, o SR BRI AR KPR WL Sy B 70 B0 0 bk B2 S P Tl T 1 S S5 4R T (ol B 45,
2023) o TEAR A LERL RN R 30% 10 SRk SRy, BR AR DG SE IR Rk B T A
(Hender et al., 2021) o FH'& & 0 e i mE4R J T N 1) S8 /K -y i piy g 2R A v ok
Oy TR, FLA R AT i G e R R SR IA BB I (Ratti ez al., 2023) o 7ERZEEFLAR}
VRN 20% 2 B0 Al B K doky BRARALRY, RRIS BRI SRR NP ) (BRI
5, 2022) o i RRKE BOB & ARG Sk IR ERSE AL DR P R R Ry A BT 4 Sk
JiE g BRI (Randazzo ef al., 2021) o 7K HOky SR 5 58 B ok TR A V8 2 RK
P e sk, R 2 R i L IE AR T B (Pleic er al., 2022) o fEJR B B AR
Oreochromis niloticus TR} AN 75% & & (1 /Kl doky B AR ok, Refs 038 s e B 5 9k
0 IR AR AR, (IR F AN 108 25 R R, TDRHSURE R BEAIR 30% (Limbu et al., 2022).
A6 P KT HROHy PR T 6, T S 0 i i LR B BE AR 2 R E (Terova et al., 2019;
Rimoldl et al., 2021) . 73 SR h 7RI S sy B AR H0Ry Rt 3 5 1) A K B R
T AERRAEN (Huetal., 2020) o

3 FRJKEL4hERMARTT & FI
SR T R A R 43 A4, K e R A B S A A BAEG T o s (P

Y S A E bR b A AR R (ARERERSE, 2022) o EUKUCHE I & &R 22%~24%,



HA (Lt f Bemn A Kk i, LARR mfta e Sl me oA s iR mACE e, R0k
—ARE eV . KISl A A R TR A A e VLRI IR I R R AN VLR T R 1 B B0
AT IR TR i (RRIgMEE, 2023) .
3.1 Bkt sdUhiE A T ES KRR

K Ty i FH TR T AR e A K 1 A K T R SR AN o E XS R R o A
KA &y R AR T K, BERE IR T AR FE MEREFIXS A R (Murawska et al., 20215 Schafer et
al., 2023) o FERIRGTERELR R IR K I 4 b AR, XS OR Y YR IR T R & B340 (Cullere et
al., 2019) o FERELEDEL A PR 0 SR KB 40 SO IR, AT LASR TR 6 4 e kLA S 0 A K e
(Heugten e al., 2022) . LABR/KACZdumfig &AM, WA R s iSRS f S g K
KEME CREEIISE, 20200 o BoKICghml iR & A £ 2 1. RS E R, B
FERIR E R IR e B ARt AR K VLAY (Bakar eral., 2021) o fEZEIATBIGRDR) A2 28 K dr- itk
P B ARG, T B BT LA 0 1 Ak B e RGBT (BT SRS, 2022) o fEEEHIf
Ak I SR K g BT R B 4 e o A AU R D R BRI M (IR 465, 20200

SRR R T AR e K S AR I« DL SR K &y o P AR A T A 1
FHE R, B 25 5 v 60 3 B A 1) 22 RPN 2 B S A Re ) (BRAEIRSE, 2019).
R 4y g AR B P S PR R S, AR EIN POAS B 1% P P R R B 1 B (Kim e
al., 20200 o FEAFAEVEENAIN 2% 00 K4l RO R, ARG AE RS FEFR AR 10% (F ERIE]
8, 2023) o DLER SRR KA A R, ol s B A RIFRINE RE (Saviane et al., 2021).
3.2 BKETA RS T & £ YL

i FHBRER AR AR, 75 PR P s e A0 4 S N, R 44 R 7K &)y e g o 45 e A g R
HIR A58 (Leong et al., 2016) o FESEIMIREL AR INSEAKHAG , TR J5 SR 25 2 |
N ARG . T N B3R (Yusafer al., 2022) o K SE7K4h B it A58 3 8 ik &R
kBl BB B AHA R 2 T % (Kamarulzaman er al., 2019) o LL 6.43%587K
g s 5 93.57%5EMNE S VE R SIHUREL, A S LI RES B i KA (Kamarulzaman er al.,
2020)
3.3 BEKEC 4 HRAR Y E b R

SRR I AR E TV AT R S I o KA T AR T A e T i AN, B v IR AT
FEIAT BT BRI ORGP, RS R TR h  BE A VR (RIEEE, 2024) o B ERAL S
FHBEAZHe S L, LA 7K &)y S i o) 8 (P T b S 8 I B 2 R R L B IR TR AR A S AL



FasE M (A S rESE, 2023) o SRl H g, REYE R RE KR4 S s ) 4 BB H - (Xu

etal., 2021) .

4 FBKACAh 2 BUAZE I E RK

Hurshiph = S4B AE R, 2FFFRIVERMERL . RIR Gk R5
FERARRE, HA RAHIETE, BASRPUERNERE (SRS, 2022) o Bk dik
WEA RPN, aTB0EE MBI RS, RIEHEAR GHES, 2022) o E/Kirg) s
TR Z R AE VTR, LT RRAE, RN SR K 4 s B i o R R E S AR T
(fPERfE5E, 2022) .
4.1 BKEGHRIEMKAIRANE

PUB K BA T WS T BV T, X RE S AU AR A B, 5 5 H X e 24 145 JE B 11
FRCRRAE R SR T iz ki SRR & & I I EBTR IR, B xS 2 il A
EEER, B ENTUERBARIIRE (Elhagetal,, 2017) o TR RIEYIM . 1R
3 B VR R K 4 SRR P 0 O R TR R AR T R BAR, 2022) o A ORI AT B8 A 3
PRE PR S K4 i, AT DA S HUR ORI AR (FRAESE, 2023) .

FELL BT O R A AR R AN L S A KRR, HEE R A AR
R o G 17K o BRKAL 4 BT IR AT BAB IRV T T IR (K12 % (Lee et al., 2020) . HAK
I R KR B (0.25 mg/L) Xof i BRI 1] G BE B RAFAOAE R (BK R IR%E, 2023).
SN T IR B 05 A RBRAR AT . BRIV 1 IR 50 SR T TR 1 (Auza et al., 2020) .
SRUKIE HI-3 HUB K B AT 4% RAW264.7 400 %2 1K DhhE, RAW264.7 440 AL e /Al
B T BEE DU PRIR BE R TG (5 32T (VPeatess, 2023) o SRR P 1) HI-3 B ik
RS IR BE 4 e HCT-8 4RI T GEEFSE, 2023) .

5 MRERE

K — R VR R, PRI IO AR R . AR AL . GIRLE A A,
HPR P B P S 7 U T R O ST A 5, SR T PR SRR IS S o A R
o E SR A PRI oo R P A7 1 Y % 6 B 1

L0 S K40 R B0 7 G o 28 1 A D Tkt e FF R
(A7, ELR 2% A4 R B (Montevecehi ef al., 2021) o A7 Wil e {77 4E—
SRR IR o A G b K ERUR B S T, 4 B AR S 1 A PR PR
T, A2 BRI U (R U SR S0 CBEIEFRAE, 2022) , BEIL, 7EXSHSR i in



K B T D E . SRR e A R R SEG R B, 008 VR A B K A Y

SHLERR, HE LM RIE AR B KW 7 GEE RS . K%l Bk i B i 6

DT BB R IR 2E AL AT B Y0 112500 SR A, /K i dURY AR In e & f b i e e £ Tk — 25

Wik, HUB KB A0 S5 A OO 70 A e s (Wynants ef al., 2019) o

SR AR B VR iRz s 0 TR e, BT T R AR Ak e AN S A D 7 . H BB K
Wy AR E R R RN, 2 S RE B UK SRR AR HERL, LA SR R . Seahibhrl iR
T2 K e AR P I v, 4 3 PR SR T R A e M RE AN B I AR, R TE SRR}
I I B K I B TR — P E .

KT AR TR B 1 BB LR i 50 5 5] A o A 7 B B N B A Ak B R S A T
BEF= A SRS, AR TG A BRI R I T AR ] 8 B K i A WA SR P AR B Bl o RS
(PRI MRS S A AR R A5, A7 Bl Tk D IR 855 G, 4 v SRR I AR A A o KT Jl TE S L
VI o= FUREFE R . B-2F FLPEEF B AT B T e 4h s e A A B o b7 3 S IR 770, b5
PHFBAE A TR SR (Kim ez al., 2011) .

PR K G R G R R T IR, PR AR AR AR A, GBI R R
RIEGSS, P0HIF 2 N & LA B A% E K (Smet et al., 2018; Huang et al., 20200 . ZB/Kif:
P b IR Re 0 00 25 e A0 B RO B, P DAVE YR T e ik (R B 28 7 B, (H B /K0 B IR B T
SWEAEAR, EVEYE SRR, BB K HIE T2 AR
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