1Y o5k | 5 0,590] 1FY linslh| 380l (o5l oS s dbino

JOAVM Sty i

Journal of
Alternative Veterinary Medicine w oAUty
joavm.kazerun.iau.ir A E:?se,rll::nBraHCh

I Lo J0 9 M e Ol 9 9 Olgas 4 ol Jb g Ko
le.;_\ 4[)‘”5\5 ¢‘5a){.w| .>UT oK.&}\.: g[)j))".f Al gé&};ﬁb 0 A iils 4‘5\:“: rjl; éj)f

W~\‘/~T’/\“\:UZJ1J\J_"CL)U \\‘~Y/~Y‘/Tb:&\.¢.§c3hp‘ \?~V/~Y/YA:¢$E)>@)U

o>

-

):LAQ::?}J%g()TJ.ga))b..U,I:wﬂtgl)hsjﬂmpjjblb);h&;:)ﬁ.mu;mL;e“;d:g.ﬁr@aéwﬂ}ag;&):jléh@z‘,ﬁ
Comaz V00 b 68 0l gy g ol 1530 & 55 Olgr Camar 03,00 sl gl 4y 28 DL 53 6 oo slgndlod plonl 5 033 55 el
23 adsl g esle 5w sa s Olse 4 il (g5 (Ll Al ol e a1y M w0 L Rl eCaman (5130 )8, dal s 18 S 5Lk Ve Sl Oler
Sy peon ol 131l 53 03530555 0 4 35 00 45 ot 583 (0 ol 3 41y 81 e e Sl oo i ¢ ME (Sla 0¥
Gl s 5l ol (5 e LS e e [y ab g pls mlie 53 0 el e wlie 1 eslizel Coaal 5 4 5L RIELS s ey
bl by ol comomen ST 0l 1) (555,00 Sladonl sl (IS Ol 4 Ll 57 (5l 65 4 Bl lte Sebonl T S5 (g5l L 00 Sl
6 e Sl B8 13 s 2550 S0 M5 g sl e O5STE AL ol jen aome mlie A Olie eSS S jp S
S S eslial o5 pal L)l 1) 355 4 o guaine slne 5 Ll oIS a4 55 ool a0 s jedua el Ul D2 cla 65T 4 Ol 0 300
ol 5 Lo & clin 53 el B8 515 (6ol 5 350 a3 (oo SIS 550 1 OT 055 51 (s oy 487 Gl 51 (S Olste g ol Sl e

WLy bl g S 53 0 1l e O3 4 ol Sl o Ke S 03l

o e (s (S e N T ol e 5 1SS S8 0313

GEEEEEE NI NN NN NI NN NN EEEE NN EEE NN NI NN NN EENE NN EEE NN NI NN NN EENE NN EEE NN EEE NN EEEEN N EEEN NN EEN NN EENEENEEEEENEENEEEEEEEN

AV OV Y Sl (S jals b e b S 5 5 2 K Rl 055 0158 4 ol S R e

[ Downloaded from joavm.kazerun.iau.ir on 2025-10-16 ]

enmmmmmEE,
anmmnmnnn®

NN NN NN NN NN NN NN NN NN NS NN N NN NN NN NN NS NN NSNS NSNS NN NN NN NS NN NN NN NN NN NN EEEEEEEEEEEEEEEEEEEEEEEEmnumnmmnmnn®

[ DOR: 20.1001.1.2717378.2023.6.17.6.3 ]

Ol €131 315 o oMl ST o825 015, 3157 g o S el oSl o 2l psle 035 i) gtes ockivg 57 ¥
Orcid: https.//orcid.org/ 0000-0002-9239-1277 « Email: habibigh42@yahoo.com

Ye¥Fo



https://dor.isc.ac/dor/20.1001.1.2717378.2023.6.17.6.3
https://joavm.kazerun.iau.ir/article-1-148-en.html

[ Downloaded from joavm.kazerun.iau.ir on 2025-10-16 ]

[ DOR: 20.1001.1.2717378.2023.6.17.6.3 ]

dal g 8 35U Ve S 515 Oler Camaz Y00 JLu U &S
b i S g Ol 4 ey (o0 ) 4 comen 25
Lu ef ) <l dalg Sl 2K X0 6 Yy Jle
3 eslizul Caenl 05y 5 a0 3L gl ol (al., 2022
W5 Gl ap S SO LS 5o 1y s L sl
CSF L @b s skl s e Ol Sl
Sl 5 Il Ghe el (6l e o) diagp (Sboml e T

Ritala et al., 2017) el &bl s 5 LGlus!

PRl b ey
0319 pagio

5 5L sl oy slml Lz Jgame 8 e 05T o0
gl ol s () o 3 555 M5 sl el n
Lpk it o Kl sle 555" pU L b
3 alime eoalie Sl S Olgar Caliee bl 3 e
iy 3T 5 bl js a5 gl 6,8 @ ash Sl ol o
% 3) A e 51 5L, g0 85 e ST el gl M
Gl o5 6 el e 05h o ol (sl
LS oo )lal Jglize alie 4 W 3T 5 L)l o "ol
el 555 s o3ls e T 55 ol g e s en 4.
Ll ) g pagie 5 35050 5 aen 3 B asd OT

(Grossmann & Weiss, 2021)

DRk B (i @ls
S (Single cell protein) " Jo ¢SS gla 55"
5m&uw€,\,gf@u@\.méuaul
o (5 58 o 1 ekt 3500 55 5 M g
Nl Sl 55 3l as al s s Sl s e

S et 05550 o3 A B0 5,8 a5

Nl 55, 015 4 ol Sl WS

o0
e (5 okins S5 IS ge s Hler s b 05,
& S ¢ 4, .(Molnar & Gair, 2015) wxs
o glae 4 “PrOtE10S” SUg (s o3ly ops s
Olust gl 53 (5 5oL 5 s LA 4 o)Ll 457 S
oS & ediad LSS gl sl gieT L5 yls Sl
b s bl js Calibes del sl Yo 3pu Lz a
B b bl sinl (85 Sl g 5y (4 S 4
b 0555 (WU, 2016) 58 o e Koo 0 skt
38 es 5 skl 53 Ol 3 O35 el esdle
Bols e B STske glell 5 Ll
& w3 35 4 bl T (Bratosin ef al., 2021)
Lopez & ) £ o el 05,008 5 So5s0
Ly o900 08 st el .(Mohiuddin, 2023
Cale ol 0h Sy s e Ay O
s g2 L Lol 2T ol 55,515 1) (655 8 (Slackn] st
Litwack, 2017; Lopez and ) &5 cabys 1de s
(s S 51 5 /X0 J¥0 sgu> (Mohiuddin 2023
Ghasemi et ) aas o LS5 55 5 1y b g (s @135 Lo
S5 beg b s, ol i) J(al, 2011
Cldwlsnl 5 5 doyd osar 4) (Gl gl
Shesleal 55 04 oUls 5 O 5> QTV.@ Ol e (59 00
e Ll s Cale gl OT sladinl gl
(Henry & Kon 1958; Ritala et al., 2017) s,
e sla O sn 3 53 adgl g osle o F s 850
Sl b ) St I3 LY S Sy o
Sy 5 s My s gl S S sl

ok e el LT O pme 5 bl 5 Wil 5L

Yo F)


https://dor.isc.ac/dor/20.1001.1.2717378.2023.6.17.6.3
https://joavm.kazerun.iau.ir/article-1-148-en.html

[ Downloaded from joavm.kazerun.iau.ir on 2025-10-16 ]

[ DOR: 20.1001.1.2717378.2023.6.17.6.3 ]

Wooslad [ 8 ayss VP Y Ol | o Kl (Sjals b dlone

(03,8 Sl waTobl glgen 3 51) Sl Conlin L Ln
< A 5o T 5l Jeols gladul gl Gl e
Gorissen et al., 2018, ) sl sbj Ll 2,8
33 M) 35050 51 cn 5 (Quintiert ef al., 2023
S W5l o 55 63 Mg oy WS b (s S
JB 3l opl 3 ks ae SLadl 5 (Sle Dobae
e il U sl g (Gl 5 (g 1 M50 (S5l Il 4
grass pea oLS ,5> M. .(Nasseri et al., 2011) .l
neuroexcitatory B-N-oxalyl-l-a, B- b « 315
« . sl diaminopropionic acid (B-ODAP)
5 B s sk e Ogl 330, 5 carse 0Ll o
ls gilelr 4 5L aST Lyl sy (0B gls S S
shpe 6,801 055 Mo sl ke gSlulls sleds,
P Ol ol o8 o> b 5 b 4 3505 3 s e
Lol L aS Wb odss Cpiomen 0l o 2alS 1, ODAP
WS wlige ) o3lizul U Ery4 laccase o3 o3 S
Ca e ()1 35 GnST| (BT ool &) 5T cpl 0Ly
Quintieri ef al., ) 4 o 2,6 G S 5 SialS
21 Jl o S Aol W oean (2023
S odi odus (Khan, 2018) wal wils Cow ) Lo
LTS R P N C I ANSUCP g I~ S U
W5 53 ST sby O s i o sl G
Khan 2018, Queiroz ef ) wsl o 7 ke ol i

(al., 2023

Ol b g (0 31 o8LaLL!
& woly 3l Sy ple gl ok Hermetia illucens

Black soldier ) ol jU,w &K « <l Diptera

ol j)\( ny :}fb < a-L_..ﬁU (ﬂy

Nl 55, 015 4 ol Sl WS

3 Ao s VG FO 5 s adee S 09 51 Lo s #0 L FO
Col ok S5 s, 5 b oS S 05
.(Nasseri et al., 2011, Matos 2019)

3 S 5 b (6 4l Aile LN OWLE (¢ «ils
Quintieri ) Wy, o bt 4 Kol S G55 <
S5 Sl T oSKes 055 51 A¥ BV (et al., 2023
(Goldstein and Reifen 2022) col oz |Si5
Agaricus  bisporus sl Sy gl BL
el sl 5, Olsm s Lentinula edodes
(Quintieri ef al., 2023) wl 455 5 aslllae 5, 4
ZoB i 05 3l Aoy FO B VA u@\;d‘\s}f«,‘w
Quintieri et al., <l ods JSKi5 555, 5l b
(2023

g ele slen Kol Ol @ 5k Sl 5 1) Sl
it 055 5 A B Pl S ks S, s
Gl wnly slasl L s o G b s, | T
Orthoptera Megadrilacea dax I & oo Calides

s cg> Coleoptera 5 Lepidoptera Diptera «

(Khan,2018)Jdlef)\)§w)j:)yw§3jﬁ

PR b (9 I dg0 BB (TR
wils 5V o W5 e il o e o Kl
U IS POUC S NP S FRVESRCIPON TR TE-1 P
S o J s s ause S S S
O plo a2 o8 Gl 48 4 il o @Sl HL
Nasseri ef ) 558 o i M5 o ausp il S5 S
o3lizul 3 g0 oL LS Sl eslizul &y 4o s (al., 2011
3,5 el ol T S 8 558 oslizl LS 51l

58 Gl sl oS 5 (Quintieri et al., 2023)

Y FY


https://dor.isc.ac/dor/20.1001.1.2717378.2023.6.17.6.3
https://joavm.kazerun.iau.ir/article-1-148-en.html

[ Downloaded from joavm.kazerun.iau.ir on 2025-10-16 ]

[ DOR: 20.1001.1.2717378.2023.6.17.6.3 ]

(sibika et al., 2023) .5 . ads JT Slls
O il AV 1 S b JT Sl OT A )s

Shelomi, 2017)
ele Sl (gl oyl b Jdzne gla 0 s Ol i oyl

5 Ay Cgr el b (Lu et al, 2022) u,ls
S ods o3 5 Sl 3L Kl (g am,s ¥ B YO T 2SS
o Al S 4ol Kl g 4y ¥ sles s LT sl
(Wang & Shelomi 2017, Lu ef al., 2022) .t
Lyl wsy Uls pews e Gble j3 iomens Ol i ol

Luetal, 2022)

ol s Ol 4 el Sy oS

< w4 s (Black soldier fly larvae, BSFL)
(Lu et al., 2022) é)b Jﬁ)l{ )j.:b

YA 9 (TN S
S o ez ol Ko S5 s 5 p S sk e
oS 3 Gs V) 0 ks Gy W) Y oy F B Y) 030
Cannella et ) (\ JK2) cl e 1S5 (Ggy 9) o]

al, 2016, Liu et al., 2017, Miller et al.,
see () 2 & 3) ¢ ad bl ys sk wip 2017

Liu et al., )Afwd,lfrsau,ﬂ ol lde
Lg))\l6d>fjskjéu~.<aa\6\qiwc~§bé.(2017

3 K ot Miller et al., 2017) 5,8 . ol

pupa

s Sl 2K S5 s 2 ) S

& i 6208 o) GBS GSE T 5 5505 5 (s S
Wang & Shelomi, ) uus” o 5 Sl OV guaes
(‘\f‘“ 23OV (55 ook slad o2 2 (2017
Miiller et al., 2017) a5 » My s, 08 ey

o ST bbby b Cose Slowy 51T (5 oslizul

BSFL 3! ookl b3
G o S Sl ) Slie ol Sl eslizel sblje S
O 5 030 sl 4 Ll Ty ol ol S T S
Wang & ) w5l U 5 A5 oo i 6,16 Ol
Shelomi, 2017, Lu et al., 2022, Shah et al.,
las 5 OT & Sl b awlie 53 6T )5, (2022

I Y. FY


https://dor.isc.ac/dor/20.1001.1.2717378.2023.6.17.6.3
https://joavm.kazerun.iau.ir/article-1-148-en.html

[ Downloaded from joavm.kazerun.iau.ir on 2025-10-16 ]

[ DOR: 20.1001.1.2717378.2023.6.17.6.3 ]

Wooslad [ 8 ayss VP Y Ol | o Kl (Sjals b dlone

LRVIE GYAN 1y 0o cpl 55 Aoy Calibes Slalllas
OL o Loy Cpmmer L3ys] Sy 0T i (s
KIWRVIN P GRS VA & 70 g IR 1 V/ N S-PE
o5 Al 055 (Wang & Shelomi, 2017) T
S (gkg) o S5hS 2 55 0 5 FIFV (N10-500) T 55
Lo s ST o555 055 5 Ojee 0l & 25 BSFL
Ol 35 S (VO g/kE) Al y55 5 (FAF/F g/kg)
Oljee 51 a8 T s YOW/Y(YAF-0VO/Y) glkg o >
gkg) 2k 3 5 OF gKE) Lsw ¢ s’ o
s 038 o Gl Sl e g i Jlee (V0F/7
S S o Ol 1 Oliomen 57w, #4/Y g/kg @ 0T
(VYY) g/Kkg 0T 53 593 50 b Ol 239 2w bgu
5 bsm 6 S Sy () Jadr) el s A0/F
Ly b Y s VR gKE sl 5 a4 sl oy
Lu, etal, ) ss 9\ CANV-VYY) g/KE 55 a8 Ol e

Nl 55, 015 4 ol Sl WS

Wang & Shelomi, ) 558 0 o i 5 035 T
Clles SIE s b sloul 0S4 53 (2017
31> sy ShS oS S b oY s n e o
lag,Y (¢ oslizul 3l s cwens .(Shah ef al., 2022)
O N PN (R PSR G PP SNV P O P L PO |
56 eSS Chle ol 65T 5 sl Cn eSS (gl 65
5 o A Wadle il ola (6 STL 5 WSl ST
Wang & ) Lol o 0l 1) S eSS 3l
ablomy ool 5l 0,2 ol (g oslizul .(Shelomi, 2017
b Ko o) S 0 &SG5S L o
35 @95 A Caols b slaiay I Sl A5 Ul
SASL sl ase 0530s SRIF 4 e LS Ll

Gl AL L dhlie L il o s BT 4 pslis

2022 (Shah et al., 2022)) wsb 3o <5 sm (5T 4 pslis
BSFL (g lula 51 BSFL b g (6 oS e o
&
59, (g/kg) Y\$-500 YVO/f-Fre FAF/F YO/
=~ (gkg) 74/Y (YaF-010/¥) Yor/Y VP \ov/s
- (g/kg) Ve-vF FA-YIY \ATAN Y/$

Schiavone et al., Spranghers et al., Council 2012; Council 2012;
2017, 2017; Onsongo et Luetal., 2022 Luetal, 2022

Tyshko et al., 2021;
Luetal, 2022

al., 2018; Shumo et
al.,, 2019; Rawski et
al., 2020;

Yildirim-Aksoy et
al., 2020; de Souza
Vilela et al., 2021,
Tyshko et al., 2021,
Luetal, 2022

(Pl o35 5w S UBSFL 55 o2 5 0550 Oljes 6 amlie ) J9or

ol Tl 4 o (6 2 Olin (Al 5 23 ¢
Ol bgow g bS5 (ale 505 & Lo imen 5 Al

Oljmn oy ymaS A3 1yl 1y Wl g sl 31 (6

(LW SIS g

(55,8 Sl 5aT Olia 5. Sl o aslin ale 3

VeYF


https://dor.isc.ac/dor/20.1001.1.2717378.2023.6.17.6.3
https://joavm.kazerun.iau.ir/article-1-148-en.html

[ Downloaded from joavm.kazerun.iau.ir on 2025-10-16 ]

[ DOR: 20.1001.1.2717378.2023.6.17.6.3 ]

Al o alie 0T 53 585 9 5T L5 Oljs 35 b g
S S e 5T 5 pkiaed Ol 9350 b s (6 bS5

Sy lsw cdlS 5 Al sy

Nl 55, 015 4 ol Sl WS

ottt Ol 350 g (6 A8 L e LB 6T O3

6 IS 5 Ale 535y 53 0T Oljms Sl i Gewslonl

Ll gl ol 5l s BSFL BSFL & oS Al o
s Sl b
80 Sade] sl oot YN (A/V=£Y) Yv \a% £

PRI \Ydas (8/A=FA) YV/A VF/Y Vo/f

RPN Yf OVV-FA) YA/® Y/ \Ws

) s 20 (YV/A=YA/Y) $O/A YA/® FVIV

o Yo/Y (YY¥-V¥) £ 1/ FANV

R A1b® (F-YV)a¥ /A VA/D

oVT s YV/A O#/F-VV/7) ¥F/4 Yo/0 Y#/¥

oSS YA/A (\#/Y-¥0) YV/0 V4/A V0

Obgzs 5 - (+=#/¥) YIA 715 #IV

ol YF/0 (YO-$V/4) F+/4 YA YNV

b sl g YT FYv (YO/P=AY/N) ¥V/¥ Y\/$ F1/4

So9re ¢Sk T FA/A (F/7-1+¥) b7 00 ov/v
Sl

s /Y (Y/Y-V/9) $/¥ VIV 710

g o (YF/7=1V/0) Y8/ \iVas o

Sl 8 ¥y (FAF=A¥Y) §4/0 M/$ A¥/
|

Ao YNV (YY/\=5%/A) ¥¥/¥ \\% ¥oA

g Y#/A OO/Y-FA/N) Y8/Y Y/ Yo/4

ST YF/ (YS/0-V/V) ¥+ 0/ A

el . Schiavone  Miiller et al., 2017;  Council, Council, 2012
etal., 2017 Spranghers et al., 2012

2017; Onsongo et
al.,, 2018; Rawski et
al., 2020; Romano
et al., 2021; Shah et
al., 2022

.2l 335 5L sw ¢ S UBSFL 5 (g/kg) el 5ieT 2 0150 (6 amlin 1Y J9r>

Yo¥Fo


https://dor.isc.ac/dor/20.1001.1.2717378.2023.6.17.6.3
https://joavm.kazerun.iau.ir/article-1-148-en.html

[ Downloaded from joavm.kazerun.iau.ir on 2025-10-16 ]

[ DOR: 20.1001.1.2717378.2023.6.17.6.3 ]

Wooslad [ 8 ayss VP Y Ol | o Kl (Sjals b dlone

T oY 1,5 eyl 555 5 beetle 5,¥ 5 o> b
mono- oz el (x5 JB Ol bl
adult b o> 51 oax bl .cwl unsaturated
sl I 6 ziw sl Ol mealworm , cricket
4 Cowi | (Lzer dde «5) poly-unsaturated o
e gl e oly 5l S iyls s ksle 53 BSFL
Age o S 5 8 BSFL © 2 ladad L6,
Wang & Shelomi, ) cwlgT g eslizal 5,5 olis

2017

Nl 55, 015 4 ol Sl WS

S Sl by
BSFL 5 5L glal sbo o Jb & ol s
5 Gl o Al I s T I eslind
oMo 4 6355 o (U 20 <) MONo-unsaturated
[, Lzws Ais o5 poly-unsaturated o > lad
Wang & Shelomi, 2017; ) aws o ialS

Cullere et al., 2018; Moula et al, 2018;
(Cullere et al., 2019; Gariglio et al., 2021

Aol 1) BSFL sl )5 ssmse o2 Ol o i
S ool (Lu et al, 2022) ans o J S5 &K,

i & BSFL
Lauric acid VO-OVO
Myristic acid YY_AAY
Palmitic acid Vo/r-14Y
Stearic acid /A4
Oleic acid Va/V-Y$§
Palmitoleic acid Yo/FoNay
Linoleic acid YA-YYF
Linolenic acid 4/A-Y
Saturated fatty acid YHY-VAY/4
Mono-unsaturated fatty acid AB/O-YAY
n-6 poly-unsaturated fatty acid Av—Y\¥
n-3 poly-unsaturated fatty acid LY/ 2

Spranghers et al., 2017; Rabani et

al., 2019; Ewald et al., 2020;

Rawski et al., 2020; Daszkiewicz et
al., 2022, Lu et al., 2022; Nayohan

etal., 2022

(S 055 52 8KG) (Al 35 5 bsw 6 A8 UBSFL 3 C 2 lastaal 6151 5 0o (6 aslin ¥ S0

crﬁ}gw (e B wﬂu‘ Q\J‘:.a 0yl Cf.’.‘ Jra.a eoman
Gaafi:-&lkxf@wijbé})jwt;cﬁwéu}@
L (0 5de O 2 45 £ 515k 5 p i) s o g il 5

Sl ol a5 AS 4Bl s O lesl s s

BSFL oo 3lgo
;ﬁ-}‘r:«ifdi},asg;#la\af:,.atd%},j.é
ﬁb}@u)éﬁwo‘kgwoﬁ,a|):

(Wang & Shelomi, 2017) ¢l zio &z

Y FF


https://dor.isc.ac/dor/20.1001.1.2717378.2023.6.17.6.3
https://joavm.kazerun.iau.ir/article-1-148-en.html

[ Downloaded from joavm.kazerun.iau.ir on 2025-10-16 ]

[ DOR: 20.1001.1.2717378.2023.6.17.6.3 ]

o oy Dbl e O gims Dl i Sl eslisal & o
Ok ol Wy ol (Rehman et al., 2023) s
BT 6wl ¢l Gl o8 oM ple Sl e 5 L
6550mn J3b Ol i ol 4l 31 L povan .5 55 03lizal
35 Jol Dbl 5 il (S 5 s Ll ol

Luetal, 2022)

G
4 Of 3l eslazwl BSFL S T Gl A gL
B o528 slul s 0T s b s ols &Sy Olge
o 0T Loy wsde o (Lu ef al, 2022) ¢l )
g 5 el 6 ees s s OMST (BT Olse
Slades plosil ol ity Oladss il ol T o)lae
7 Ol gl o gl by sse e S
& Oy skt 4 Colgl Ciae 228 6w
sl Gl opr Oa¥se sl (2L ST
5 45,8 )3 b sy b SlaleT s BSFL
S S Sleiasl o555 Dbl sl 28 4
Sl ) Dpan s Sosn sl pled 03 5e adeia

Wl 3 g0 0 Sl (M mte Ol gt

References

Abd El-Hack ME., Shafi ME., Alghamdi
WY., Abdelnour SA., Shehata AM.,,
Noreldin A.E., et al. Black soldier fly
(hermetia illucens) meal as a promising
feed ingredient for  poultry: a
comprehensive  review.  Agriculture,
2020; 10: 339.

Bratosin BC., Darjan S. and Vodnar DC.
Single Cell Protein: A potential substitute

Nl 55, 015 4 ol Sl WS

Luet) s jle JSan kS o i T 5168 Sl
(al., 2022

J9b (& 4% 18 BSFL jf oslaal O §1
I, BSFL Cales jslas 31 eslizul &l 1 alises Sladllas
Lu et al, ) ) esls 515 uyp 3550 sk diy 5o
03 ey (oo 4 add el Slallas (g anslas (2022
Was S5 1y olde w5 73+ BSFL &) 50
Dabbou et al., ) s5i o y5b i) 354 e

.2018; Onsongo et al., 2018
sk 53 5 5o b e Ssel S glT
33 0T O jee il o Lol BSFL (5 0uiS™ (5 s
Abd El-Hack ef al., ) Wiz o 35 1) sl b
ST ST ol ol Sl i ol uoman (2020

(Gariglio et al., 2019) wes 3

BSFL 3 ookl &M

g}"jl"\i ‘o‘i‘“""’ c...a Q‘}& 4 BSFL )‘ oslan! [GSVE
Sylee 31 S OB jeme by Ol i s
S law Sos 51 .(Lu et al., 2022) el Coenl

Lol 5 41,8 Cdvw ol Sl ol egsl Wy 53 Sl

in human and animal nutrition.
Sustainability, 2021; 13: 9284.

Cannella L., Ferrarezi R., Nassef ARA., and
Bailey DS. Bailey. Alternative sources of
food for aquaponics in the us virgin
islands: a case study with black soldier
flies. Agricult Exp Station, 2016; 34-39.

I ARR A%


https://dor.isc.ac/dor/20.1001.1.2717378.2023.6.17.6.3
https://joavm.kazerun.iau.ir/article-1-148-en.html

[ Downloaded from joavm.kazerun.iau.ir on 2025-10-16 ]

[ DOR: 20.1001.1.2717378.2023.6.17.6.3 ]

Wooslad [ 8 ayss VP Y Ol | o Kl (Sjals b dlone

Council NR. Nutrient requirements of swine.
11nd ed., Washington, DC: The National
Academies Press, 2012.

Cullere M., Schiavone A., Dabbou S., Gasco
L. and Dalle Zotte A. Meat Quality and
Sensory Traits of Finisher Broiler
Chickens Fed with Black Soldier Fly
(Hermetia Illucens L.) Larvae Fat as
Alternative Fat Source. Animals, 2019;
9(4):140.

Cullere M., Tasoniero G., Giaccone V.,
Acuti G., Marangon A. and Dalle Zotte
A. Black soldier fly as dietary protein
source for broiler quails: meat proximate
composition, fatty acid and amino acid
profile, oxidative status and sensory
traits. Animal, 2018; 12(3): 640-647.

Dabbou S., Gai F., Biasato 1., Capucchio
MT., Biasibetti E., Dezzutto D., et al.
Black soldier fly defatted meal as a
dietary protein source for broiler
chickens: Effects on growth performance,
blood traits, gut morphology and
histological features. J Anim Sci
Biotechnol, 2018; 9: 9: 49.

Daszkiewicz T., Murawska D., Kubiak D.
and Han J. Chemical Composition and
Fatty Acid Profile of the Pectoralis major
Muscle in Broiler Chickens Fed Diets
with Full-Fat Black Soldier Fly (Hermetia
illucens) Larvae Meal. Animals (Basel),
2022; 12(4): 464.

de Souza Vilela J., Alvarenga TIRC,,
Andrew NR., McPhee M., Kolakshyapati
M., Hopkins DL., et al. Technological
quality, amino acid and fatty acid profile
of broiler meat enhanced by dietary
inclusion of black soldier fly larvae.
Foods, 2021; 10(2): 297.

Ewald N., Vidakovic A., Langeland M.,
Kiessling A., Sampels S. and Lalander C.
Fatty acid composition of black soldier

Nl 55, 015 4 ol Sl WS

fly larvae (Hermetia illucens) -
Possibilities and  limitations for
modification through diet. Waste Manag,
2020; 102: 40-47.

Gariglio M., Dabbou S., Crispo M., Biasato
I., Gai F., Gasco L., et al. Effects of the
dietary inclusion of partially defatted
black soldier fly (hermetia illucens) meal
on the blood chemistry and tissue (spleen,
liver, thymus, and bursa of fabricius)
histology of muscovy ducks (cairina
moschata domestica). Animals (Basel),
2019; 9(6): 307.

Gariglio M., Dabbou S., Gai F., Trocino A.,
Xiccato G., Holodova M., et al. Black
soldier fly larva in Muscovy duck diets:
effects on duck growth, carcass property,
and meat quality. Poult Sci, 2021; 100(9):
101303.

Ghasemi Y., Rasoul-Amini S. and
Morowvat MH. Algae for the production
of SCP. Bioprocess Sciences and
Technology: Nova Science Publishers,
Inc: 2011; 163-184.

Goldstein N. and Reifen R. The potential of
legume-derived proteins in the food
industry. Grain Oil Sci. Technol, 2022;
5(4): 167-178.

Gorissen SHM., Crombag JJR., Senden
JIMG., Waterval WAH., Bierau .,
Verdijk LB., et al. Protein content and
amino acid composition of commercially
available plant-based protein isolates.
Amino Acids, 2018; 50(12): 1685-1695.

Grossmann L. and Weiss J. Alternative
protein sources as technofunctional food
ingredients. Annu Rev Food Sci Technol,
2021; 12: 93-117.

Henry KM. and Kon S. The nutritive value
of proteins: general considerations. Proc
Nutr  Soc, 1958; 17(1):  78-85.

I Y FA


https://dor.isc.ac/dor/20.1001.1.2717378.2023.6.17.6.3
https://joavm.kazerun.iau.ir/article-1-148-en.html

[ Downloaded from joavm.kazerun.iau.ir on 2025-10-16 ]

[ DOR: 20.1001.1.2717378.2023.6.17.6.3 ]

Isibika A., Simha P., Vinneras B., Zurbriigg
C., Kibazohi O., Lalander C. Food
industry waste-An opportunity for black
soldier fly larvae protein production in
Tanzania. Sci Total Environ, 2023; 858:
159985.

Khan SH. Recent advances in role of insects
as alternative protein source in poultry
nutrition. J Appl Anim Res, 2018; 46(1):
1144-1157.

Litwack G. Human biochemistry. 1nd ed.,
Academic Press, 2017.

Liu X., Chen X., Wang H., Yang Q., Ur
Rehman K., Li W., et al. Dynamic
changes of nutrient composition
throughout the entire life cycle of black
soldier fly. PLoS One, 2017; 12(8):
e0182601.

Lopez MJ. and  Mohiuddin  SS.
Biochemistry, essential amino acids.
[Updated 2023 Mar 13]. In: StatPearls
[Internet].  Treasure  Island  (FL):
StatPearls Publishing; 2023 Jan-.

Lu S., Taethaisong N., Meethip W,
Surakhunthod J., Sinpru B., Sroichak T.,
et al. Nutritional composition of black
soldier fly larvae (hermetia illucens 1.)
and its potential uses as alternative
protein sources in animal diets: a review.
Insects, 2022 ; 13(9): 831.

Matos AP. Microalgae as a potential source
of proteins. Proteins: sustainable source,
processing and applications, Elsevier,
2019; 63-96.

Molnar C. and Gair J. Concepts of biology.
Ind Canadian edition., BCcampus:
Victoria, BC, Canada, 2015.

Moula N., Scippo ML., Douny C., Degand
G., Dawans E., Cabaraux JF., et al.
Performances of local poultry breed fed

Nl 55, 015 4 ol Sl WS

black soldier fly larvae reared on horse
manure. Anim Nutr, 2018; 4(1): 73-78.

Miiller A., Wolf D. and Gutzeit HO. The
black soldier fly, Hermetia illucens - a
promising  source  for  sustainable
production of proteins, lipids and

bioactive substances. Z Naturforsch C J
Biosci, 2017; 72(9-10): 351-363.

Nasseri A., Rasoul-Amini S., Morowvat
MH. and Ghasemi Y. Single cell protein:
production and process. Am J Food
Technol, 2011; 6: 103-116.

Nayohan S., Susanto I., Permata D., Tri
Pangesti R., Rahmadani M. and
Jayanegara A. Effect of dietary inclusion
of black soldier fly larvae (Hermetia
illucens) on broiler performance: A meta-
analysis. E3S Web of Conferences, EDP
Sciences, 2022.

Onsongo VO., Osuga IM., Gachuiri CK.,
Wachira AM., Miano DM., Tanga CM.,
et al. Insects for Income Generation
Through Animal Feed: Effect of Dietary
Replacement of Soybean and Fish Meal
With Black Soldier Fly Meal on Broiler
Growth and Economic Performance. J
Econ Entomol, 2018; 111(4): 1966-1973.

Queiroz LS., Nogueira Silva NF., Jessen F.,
Mohammadifar MA., Stephani R.,
Fernandes de Carvalho A., et al. Edible
insect as an alternative protein source: a
review on the chemistry and
functionalities of proteins under different
processing methods. Heliyon, 2023; 9(4):
el14831.

Quintieri L., Nitride C., De Angelis E.,
Lamonaca A., Pilolli R., Russo F., et al.
Alternative protein sources and novel
foods: benefits, food applications and
safety issues. Nutrients. 2023; 15(6):
1509.

I V¥4


https://dor.isc.ac/dor/20.1001.1.2717378.2023.6.17.6.3
https://joavm.kazerun.iau.ir/article-1-148-en.html

[ Downloaded from joavm.kazerun.iau.ir on 2025-10-16 ]

[ DOR: 20.1001.1.2717378.2023.6.17.6.3 ]

Wooslad [ 8 ayss VP Y Ol | o Kl (Sjals b dlone

Rabani V., Cheatsazan H. and Davani S.
Proteomics and lipidomics of black
soldier fly (diptera: stratiomyidae) and
blow fly (diptera: calliphoridae) larvae. J
Insect Sci, 2019; 19(3): 29.

Rawski M., Mazurkiewicz J., Kieronczyk B.
and Joézefiak D. Black Soldier fly full-fat
larvae meal as an alternative to fish meal
and fish oil in siberian sturgeon nutrition:
the effects on physical properties of the
feed, animal growth performance, and
feed acceptance and utilization. Animals
(Basel), 2020; 10(11): 2119.

Rehman KU., Hollah C., Wiesotzki K.,
Rehman RU., Rehman AU., Zhang J., et
al. Black soldier fly, Hermetia illucens as
a potential innovative and
environmentally friendly tool for organic
waste management: A  mini-review.
Waste Manag Res, 2023; 41(1): 81-97.

Ritala A., Hikkinen ST., Toivari M. and
Wiebe MG. Single cell protein-state-of-
the-art, industrial landscape and patents
2001-2016. Front Microbiol, 2017; &:
20009.

Romano N., Fischer H., Kumar V.,. Francis
SA. and Kumar Sinha A. Productivity,
conversion ability, and biochemical
composition of black soldier fly
(Hermetia illucens) larvae fed with sweet
potato, spent coffee or dough. Int J Trop
Insect Sci, 2022; 42: 183-190.

Schiavone A., De Marco M., Martinez S.,
Dabbou S., Renna M, Madrid J.,
Hernandez F., et al. Nutritional value of a
partially defatted and a highly defatted
black soldier fly larvae (Hermetia illucens
L.) meal for broiler chickens: apparent
nutrient digestibility, apparent
metabolizable energy and apparent ileal

Nl 55, 015 4 ol Sl WS

amino acid digestibility. J Anim Sci
Biotechnol, 2017; 8: 51.

Shah AA., Totakul P., Matra M., Cherdthong
A., Hanboonsong Y. and Wanapat M.
Nutritional composition of various insects
and potential uses as alternative protein

sources in animal diets. Anim Biosci,
2022; 35(2): 317-331.

Shumo M., Osuga IM., Khamis FM., Tanga
CM., Fiaboe KKM., Subramanian S., et
al. The nutritive value of black soldier fly
larvae reared on common organic waste
streams in Kenya. Sci Rep, 2019; 9(1):
10110.

Spranghers T., Ottoboni M., Klootwijk C.,
Ovyn A., Deboosere S., De Meulenaer B.,
et al. Nutritional composition of black
soldier fly (Hermetia illucens) prepupae
reared on different organic waste
substrates. J Sci Food Agric, 2017; 97(8):
2594-2600.

Tyshko NV., Zhminchenko VM., Nikitin
NS., Trebukh MD., Shestakova SI.,
Pashorina VA., et al. The comprehensive
studies of Hermetia illucens larvae

protein's biological value. Vopr Pitan,
2021; 90(5): 49-58.

Wang YS. and Shelomi M. Review of black
soldier fly (Hermetia illucens) as animal
feed and human food. Foods, 2017; 6(10):
91.

Wu G. Dietary protein intake and human
health. Food Funct, 2016; 7(3): 1251-1265.

Yildirim-Aksoy, M., Eljack R. and Beck B.
Nutritional value of frass from black
soldier fly larvae, Hermetia illucens, in a
channel catfish, Ictalurus punctatus, diet.
Aquac Nutr, 2020; 26(3): 819-2.

I Yedo


https://dor.isc.ac/dor/20.1001.1.2717378.2023.6.17.6.3
https://joavm.kazerun.iau.ir/article-1-148-en.html

[ Downloaded from joavm.kazerun.iau.ir on 2025-10-16 ]

[ DOR: 20.1001.1.2717378.2023.6.17.6.3 ]

Journal of Alternative Veterinary Medicine | Summer 2023 | Vol.6 | No.17

J 0 AV M Review Article

Journal of
Alternative Veterinary Medicine w i Aaad Unversty
joavm.kazerun.iau.ir A Esrzse,ﬁ?a"nm"m

Black Soldier Fly as an Alternative Protein: A New Insight in
Poultry Industry

Gholam Hossein Habibi"
Department of Clinical Sciences, Faculty of Veterinary Medicine, Kazerun Branch, Islamic Azad University, Kazerun, Iran

Received: 18/May/2023 Revised: 15/Jun/2023 Accepted: 19/Jun/2023

Kbstract \

Proteins are one of the important macromolecules that make living systems. Proteins play important roles in the
structure and function of the cells. Additionally, proteins supply living organisms with nitrogen and carry out their
metabolic activities. Today, the world’s population is increasing. It is predicted that by 2050, the world population will
exceed 10 billion people. This increase in population will increase the need for food. Proteins, as the most expensive
materials in food formulations, form an important part of nutritional resources, so the need for protein is increasing day
by day. The budget limitations, along with the increase in need for food production, raise the importance of using new
sources of protein supply in livestock and poultry industries. Alternative protein sources must contain appropriate
amino acid composition to provide the food consumers with adequate necessary amino acids. Also, these methods
should be done at the lowest production cost and the lowest amount of environmental destruction. So far, various
alternatives for protein have been investigated. Some of these alternatives are bacteria, insects, algae, yeasts, and fungi.
Each of them has its advantages and disadvantages. Nowadays, black soldier flies, insects with acceptable protein
contents, have received much attention. In this article, we will discuss the pros and cons of using black soldier fly as an
alternative source of protein in the poultry industry.
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