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Abstract:

This study was conducted in the Experimental Department of the Faculty of
Veterinary Medicine in Hama for 20 days with the aim of investigating the effect of
black soldier fly larvae on the treatment of animal by—products and their ability to
eliminate environmentally harmful waste. Four different animal wastes and some
household vegetable scraps were used in this experiment. The groups were
distributed as follows: Group 1: Vegetable waste; Group 2: Cow manure; Group 3:
Laying hen manure; and Group 4: Broiler chicken manure. Each group was then
divided into three replicates. Then, on each replicate, black soldier fly larvae of the
same weight and conditions were incubated, and the black soldier fly larvae were
incubated on the waste until they reached the pre—pupation stage. This period
ranged (15-16) days, depending on the type of waste on which these larvae were
raised.

The results showed that black soldier fly larvae raised on laying hen droppings had
the greatest ability to excrete droppings and increase larval biomass weight. It was
also observed that the biotransformation rate was highest in the vegetable group
(8.5%), while the biotransformation rate in the laying hen droppings group (7.8%)
was the highest compared to the chicken group (5.3%) and cow manure, in which

the biotransformation rate reached 4.3%.

Key words: Black Soldier fly larvae, organic waste, Biomass, biotransformation .

* Master candidate in department of public health and preventive medicine— veterinary
faculty — Hama University
** Co-professor in the department of public health and preventive medicine—

veterinary faculty — Hama University

909



Journal of Hama University — vol.9 —=No.2 -2026 2026~ ~5ll & jall — aulill slaal) — 3lea daaly Alas

(Introduction) dasial)

Oledy) dnal b (pad Bl 13065 allall eladl pnen 8 Bl gial) Lgemed) il 3 spcicnall 52U 2e8
Oe il (ginall 1agr dlaiiall Al Caglaall Jadii G ¢l alailly oaslanl) ponll Liad oS
Cale¥) Slue il el Laad 580 o ¢Sars (pastor et al., 2015 ) Lol ¢lsglly oluall sl il
.(Wynants rt al., 2019, Tanga et al., 2021, Kawasaki et al., 2020, Pastor et al., 2015)
Oo il Gladl Gle e Ll e gl BET Cans sladall cllss of e ¢ & el e sdle
o bl e aladialy wild (S Dgeae) llal) dalle 23 Gua ¢ (FAO,2013) cllal) cilss
Aagiyall gl (e 2ael) @llia célld aag (Kim et al.,2021 Kinasih et al., 2020) @al) 5l sl
Al IS limly cnllall Lglods i Aalie Jod (e «llal) e & cllall e palial
FAO,) @hall culaa¥l chle  clblagl 8 deslud) o Sliab A =ily) glly cgabel
it o U8 dlgh Ay ol aladnn) dadlall il sl gyl cllan (el ) dilayLy(2013
.(Chun et al., 2019)dalL @llall

O 13 Cpaall e waedl 8 wils IS padind el 8)5Saall clall dadlae Jilus of 0 a2l e
AU dallae 3 Wgiallany Lebad 5 dgumal) illill as (pla (b Ll alaia¥) pse of V) cdaalil
Cllal) 815 A Jal ddaia) ST Gyl ) dals @llis SN gl LD e ahlal sl cilu
JuailS (Hermetia illucens) sl (saiall L3 4y alatial e ciluhal) (e el Sl g 50
Kinasih et ) (Shumo et al., 2019b « Shumo et al., 20193) 4gaall Sblal) dallaal iy
e Bale) 8 apud) (gial) L3 il anlall el s 8y (- Lalander al., 2019b. al., 2018,
(Luetal., 2021) dialall asiall & aLaia¥) (o aihas Lonslgull bl

3] (gxiall L3 48y o) (2020) 43, 5 Ibadurrohman Gl bl Sl duhall & Ll Cus
Lgaal) AESY (o aha 800 z1) A Cun danglonll il ypw sale) e (475) dasale 508 aahs
G0 pealiad) dugha )l o yules Glld 8 Loy (Al Ay Cagyls Jla 8 bl (e aaS 4 e cilipll
Ly Ciniagl LS (gganll Jasatll dlad Cppuanal elldg CpuniSY (s5inag Hhall dapag ddladl) (ailadlly
%12.7 daciy HaN) gy dilin e 25 sl L3 iy 5,08 (2020) 43ldy 5 Gold caall laf
- %3.8 clipll aslon Jead Janay

e o palddl) e a5l gaial) ld @liy 5508 (2019) 4dliy 5 Lalader calll duly cuig
BT.1 cashsn dsad Jaras %60 Loy Calsal

o oSa il o 4 i BSF alad duwyll 5l of (2019) 43, 5 Singh Gaaldl jlal cus
i eblally Janll AL Ll clatial) elly e ¢ gaill Liguaall Ssall (0 desiia degana dllgios
aal) 43 @lay of ( Nguyen et,.al 2015)claln caagl WS Lehiall Jd Lo dlaje ) Juas
ur Rehman ) (gl il cilials alaall il Jie sl ol galls diad) cllail) Zalyds cllgios 35uY)
O il g dae laally daey 3 Asgilill cilaiall Liad cllgius cilayll 228 (f (et,.al2017

910



Journal of Hama University — vol.9 —=No.2 -2026 2026~ ~5ll & jall — aulill slaal) — 3lea daaly Alas

Dyaesy il s g lgaladiad asi Al a9 (gaiall 403 Ay duaal ol i) 38 3 s Gl
Loleadl aLaadU Tyias Lolices S Jidig pdall o lisy) lil€al 3 g1V (pa 53a)5 WdY (i yall Lalvinas
sy ey b cblall sy gl e callall Al
:(Aim of study) ) il

Aandd) gl i gl AN e 35u¥) gaial) L3 culyy il a1
Jara g dilide lilgpn cililie o g e Aaalill Zalall 35u¥) srial) L cld y A6 1S Ay .2
seslonll Joall
radihhy Cal) Jga
& @l Q) IS 3 Elaiy Colaill ehal sl 8 LK Ll 206 ugat &5 2l lays olSa
2025 /8/ 27 sl sles
33 (saiad) L3 iy o guanl
5Se (5335 Loy (o pgiadands (ans Cigas $ie e dgad) (s2iall L3 Gl gy Ao Jgeanll
Aagie 423 35 Bl Aoy (Bl @ha e Hag cula— clall — i) e
Al ey clinl) gas
O (Opentl glan = by glas = ) L cligal) e s o plas IS G5l Gl gas 3
siall JLadll Lla e ams pas (] ALY sles iy (A Byl gl
desane Cptie) G @l Ke ED Ao gana S g e gana al () lilaal aisin datl) a1
dogana S (o @liyll daad 23 g danjad ile geae Ciyiiel Gle ganall Ly Al degane Hladl) L
1 a8y dsaad) 3 LS sl 5 Jagyall 5 g plal) ey

Al clegana aajsi (1) ady Jaadl

Cpendtl) oalud)

3 3 3 3 ISy KAl dae

de gara
&2 &s2 &2 82 b il g
Ll 4 S dS

4l
¢ 100 ¢100 ¢100 ¢ 100 IS 8 il o3

Ll (A S
4l

911



Journal of Hama University — vol.9 —=No.2 -2026 2026~ ~5ll & jall — aulill slaal) — 3lea daaly Alas

tdaaiiocall cufga¥)

Lshyll A Jaed ele e gl A e gane JSI (12 230) @liy) dpasi duegl ((4aae) izl pan duc
Blacas ¢(12) At ey iyl pead dualay due gl (12) 220 Gaatill 2ey lalial) pen Guesl o(sle 143)
Alal 5 gy Jemd e cple 2 b (o Jemd e o 3)ae Ao

PORECIN PP

sl QS Gales Griia Oline Sl S gale e

syl dualiy ciliml) judaad

A L il Adha) clesanad) 3 i) e i) dpas

%75 a5k

%35 $)h»

A Aol Alsleal) 3y ulead) 138 Gl 231 oaslsnl) Jsatl) Jaee Gilaas

ASlgieadl) i) ABS/100 * oY) iyl AS — Jlgtl) clill A = aslsall Jsall Jaes
dailaay) dahyll

& 5 Al JIKEY) syl 5 Ljlaadd) il ady) 5 illasssiall Clad JuS) i gung Koa aling aladiad
Al ld dagieall (39,4l 43)ladl Origen 8  JSlasy) dalaill maliy aladiul (Anova) cplal) dulas o))
&A1 5 degena U o Auliall adl) illacssial (%5 Lgies (Sgise die Ailany)

(Results and Discussion) 4.&3liallg giliil)

clijgal) Gans clilia Ao agull) guiadl Ald by il il 1(2) &8y Jaadl

call Hsb 3y | aall Hek Gy L&Y G B
2000 2000 2000 2000 | At J8  claaddl Gy
) <o
d10.5 £ 710.3 | c10.5 = 750.3 + 833.3 | +433.3 Joat dan lalal) ()9
b15.3|  a4.0 (&) By
64.5 62.5 58.3 78.3 (%) o=l dus

(P<0.05) dusixe (338 2935 e aalgll Sl b Cajal) dlaal

912



Journal of Hama University — vol.9 —=No.2 -2026 2026~ <5l & jall — acdill alaal) — 3lea dadly Alaa

aSlgiial) A1)
1800
1600
1400
1200
1000
800
600
400
200
0
oanll Hsda G5 palll s 3,5 BRSPS

agu) aial) Abd by I8 e ASiginall dugaad) ANSY AuaS (1) pd) JSid)
Cilalaal geall ALY e 35 oaiall ALd cllyy At il il (1) &) JSE0 5 (2) o) Jsandl o
gl AN e maaly il laagd Cus g S e oiliia il Gl edgd o Jaadl Cus L lilgall
D) clilad Bgaal) ALK 5 Galidi] daws Ji CulS Lein %7815 aliady!) daws col€ 3 Ll
Blae oY) o alally cpentl) zlas lilie ABS 6 aliad] duus @ilS Ly %58.5 caly ally
(s e %64 5 63) L Lk Lliia 5 HAN) Clilia
Glesanall 48 ae jladl) clilie Blginl haugia (g b Ligine Gy 25a5 () Ll duball i
Lo &jlaallig ¢ de¥) 5o sladl) (e i) Dlgind Jaes O Gan jliadl) de sana mllal (p<0.05)
(P<0.05) dusine lgrpen cilesanal) (Lo cligdll o Jangl Lol cile sanall (p
LD iyl o Gas Al sda il e doliie @il ) (2019) 43, g Lalader Gald) g
%60 iy palsdl) 335 e paliill e Hall 39u) gl
5] gaiall ALd iy 5,8 o) s @) (2020) 48l )5 Gold aalil) il ae sl 13 il Calias
%38 il aglon Jeai Jaeas %12.7 dawiy <ol Y1 gy Qs e
@iy of (2020) 4385 Ibadurrohman Ealdl lahal 3 Al 5 e Gl 13 25l aias L
Ly gyl Jlb 8 Tanglgul) clilaal)l juem sale] e (175) ddagale 508 aiati agul) guall 43
el il Luilly Ay Caantll zlag HRdY) Cliliay Aalaiall Aol jall ods il ae dilae @llyg 44l
badll desanay bl
& el Al Cllgal) Glilie 1S 5ig Aaplag Aal) Cagylall () I CDEAY) 138 i (Kag

Aabyall 038

913



Journal of Hama University — vol.9 —=No.2 -2026 2026~ <5l & jall — acdill alaal) — 3lea dadly Alaa

Glaldal) Ao duaiil) m o) uiall LLd cliy Oy dwsia 1(-3) ad) Jgaad

oanll Heb @)y | el Hek 3)) Dl &gy Dbad
100 100 100 100 | Ja il o
() s
d7.8+200.0| c4.5+166.7| b53+150.0| a3.1+233.3 2an Sl (yg
() s
100 66.7 50 133.3 | (%) sl s

(P<0.05) disine 39 39ns Jo Ju bl jladdl & Cajal) Cdldl

Q\Eﬁl\ ax
250
200
150
100
50
0
sanll sk 3,5 aalll Heb G, Dl &,

Cilijgaad) clalia Ao duaiil) dey cldyl) 4SS .2 L8 <&

Jawy IS e agul) gaiall AL iyl dnyell 50l Jawgia ) (2) a8y ISalls (3) A&y dsand) edy
Aaalil) Lyl 5ol A I AileaYl gl clilie e Lo

Shadl) degana (b clS 3l (sriall ALY Gl Ay 835 O3 Aol of ) Gl 13 i i
Slilgall Gldde Glegana A lin %130 Liyg 82b) Jaww § 230 A cliay s (Lhie L)
Ay 83L) Jaeas £ 196 il aud) b (3)) Ao gane (b ilS il Ay 50l el o Jaadls
3 aalll joada (3)) degane Wl L jliadd) degane (o U8 (S0 5 (680 e ganall pe £5lae cllyg %96
Ball iy Cum SN g b alS Ay als) S8 W %67 524 Jaeas 5§ 167 iy Cun Jil s

%48 Jaeas 5§ 148 413l

sine oS jladl) degane 8 39 (i) L3 liyd A3el sall) 8 lig il of Lilan Jasl
Clig i) aaan o) Liad Laag) Lol ile genall o Lo Al .+ ile ganall &2 2 3320 (P<0.05)
-(P<0.05) dsine cul€ il &g acssio b

914



Journal of Hama University — vol.9 —=No.2 -2026 2026~ <5l & jall — acdill alaal) — 3lea dadly Alaa

o o us (2020) 48, 5 Ibadurrohman Gl lahal Sl dual i e ) 13a il Calias
o Cus Laglend) il yow sale) Ao (475) dagale 508 aiati g gaiall 403 @liy
2 ae Al llyg Allie Aty iyl 3 LG e aaS 4 (e @lipll Lgaal) A (e oa 800

Calud) zlaally Cpenall zlasy VL dilaiall du)al o3

Creadia) A @lilgal Clilie LS5 s daade 5 Al Cagylall G I GOERY) 3 i (Sas

L yal) o2 Lﬁ
slsnl) Jeadll Jana :(4) ad) Jgaad
calbdl Zlaall By | et 2l B)) D &gy s

1289.7 1249.7 1166.7 1566.7 | claaal) A€ Jaugia

100 66.7 50 133.3 | @yl At Jaugi

() A

d7.8 c5.3 b 4.3 a 8.5 | aslonll Joaill Jane

(%)

(P<0.05) Ligina (398 29n5 Ao Ju aalgl) Hladd) & Cajal) bl

(%) o)l Jsaill Jana

I I I I 0

canll sk B)) aslll sl (35 Dl &)y

~

[e)]

(6]

N

w

N

=

Gl lilie o slaiall 3] (griall L3 &0 oaslgnll Joail) Jaae .3 85 J<s
i€ oaslan Jead duws eb o Jaadls (3) 8y KA 5 (4) o) Jgand) 8 Ay paall 8l PR (ge
By degana b CulS Clilgall L aglsn Jaee Aol Lin %8.5 cialy Cum jLadl) degana b
palll s 35 desana (B (aslsall Joadll Jana (o (Aol cul€ 8y 5 %7.8 il G Gl ek

(%4.3) Sl &) desana (A aslan dsad Jame ol QS a4 (%5.3)

915



Journal of Hama University — vol.9 —=No.2 -2026 2026~ ~5ll & jall — aulill slaal) — 3lea daaly Alas

On e Gl Lad ((P<0.05) [ladll degane pllal Ligine (3558 9ng ) Lilany) duhall i

A(P<0.05) dusine Liad cilS aglondl Joatll Cun (o dupnil) Cile gana aan

Boli 25u¥) saiad) A3 @iy o) G dus (2019) 4il, 5 Lalader Gl gl Juags dfilae il

%71 &l gashsy dsad Janas 5 siball Clilie s e

aall 4Ly <y 53 o o @A) (2020) 43li; 5 Gold Gl il ae and) 38 il o)lim g

- %3.8 lipll aslenll Joail) Jaee il G S gy e e 35ud)

(Conclusions) clalisiuy)

LDl i 5 clilgadl Glalial gl ABKY Qi e 508l g0y suiall LD iyl L]

doedlly 35S Sl 5 (Llandl) J3lall clilie degana 8 ilS AaTll) By (e (g AES ST L2
DY) cldlie A A paidl g ganl) sida cllie de gene B il cililgall Glila]

5 Qi) Clilie degana b AoV ColS Cun Gl o8 o 5yl 25l guiall LL3 iy L3
Dl sl Sl desens Lt

(Recommendations) ciluasil)

Cllgal) lilie o Cadtl) (8 2o guiad) LLY iy slae) S Jon Slahl) (RIS s

e LS ) odgl gual) ALK (e 5ol A6\Se) ) A8LaY L Jilall culilie ) A8La L dsgilil)

Ol g gl e

references )

1. Footprint, F. W. (2013). Food wastage footprint: impacts on natural resources:

summary report. Food & Agriculture Organization of the UN (FAO).

2. Gold, M., Cassar, C. M., Zurbriigg, C., Kreuzer, M., Boulos, S., Diener, S., &
Mathys, A. (2020). Biowaste treatment with black soldier fly larvae: Increasing
performance through the formulation of biowastes based on protein and

carbohydrates. Waste Management, 102, 319-329.

3. Ibadurrohman, K., Gusniani, I., Hartono, M. D., & Suwartha, N. (2020). The
potential analysis of food waste management using bioconversion of the organic waste
by the black soldier fly (Hermetia illucens) larvae in the cafeteria of the faculty of

engineering, universitas Indonesia.

4. Kim, C. H., Ryu, J., Lee, J., Ko, K., Lee, J. Y., Park, K. Y., & Chung, H. (2021).
Use of black soldier fly larvae for food waste treatment and energy production in Asian

countries: a review. Processes, 9(1), 161.

916



Journal of Hama University — vol.9 —=No.2 -2026 2026~ ~5ll & jall — aulill slaal) — 3lea daaly Alas

5. Kinasih, 1., Putra, R. E., Permana, A. D., Gusmara, F. F., Nurhadi, M. Y., &
Anitasari, R. A. (2018). Growth performance of black soldier fly larvae (Hermetia
illucens) fed on some plant based organic wastes. HAYATI Journal of Biosciences,

25(2), 79-79.

6. Kroeckel, S.; Harjes, A.G.E.; Roth, I.; Katz, H.; Wuertz, S.; Susenbeth, A.; Schulz,
C. When a turbot catches a fly: Evaluation of a pre—pupae meal of the Black Soldier
Fly (Hermetia illucens) as fish meal substitute—Growth performance and chitin

degradation in juvenile turbot (Psetta maxima). Aquaculture 2012, 364, 345-352.

7. Lalander, C. D. S. Z., Diener, S., Zurbrligg, C., & Vinneras, B. (2019). Effects of
feedstock on larval development and process efficiency in waste treatment with black

soldier fly (Hermetia illucens). Journal of cleaner production, 208, 211-219.

8. Lu, Y., Zhang, S., Sun, S., Wu, M., Bao, Y., Tong, H., ... & Xu, W. (2021). Effects
of different nitrogen sources and ratios to carbon on larval development and
bioconversion efficiency in food waste treatment by black soldier fly larvae (Hermetia

illucens). Insects, 12(6), 507.

9. Nguyen, T. T., Tomberlin, J. K., & Vanlaerhoven, S. (2015). Ability of black soldier
fly (Diptera: Stratiomyidae) larvae to recycle food waste. Environmental entomology,

44(2), 406-410.

10.Pastor, B., Velasquez, Y., Gobbi, P., & Rojo, S. (2015). Conversion of organic
wastes into fly larval biomass: bottlenecks and challenges. Journal of Insects as Food

and Feed, 1(3), 179-194.

11. Shumo, M., Khamis, F. M., Tanga, C. M., Fiaboe, K. K., Subramanian, S., Ekesi,
S., ... & Borgemeister, C. (2019). Influence of temperature on selected life-history
traits of black soldier fly (Hermetia illucens) reared on two common urban organic

waste streams in Kenya. Animals, 9(3), 79.

12. Shumo, M., Osuga, |I. M., Khamis, F. M., Tanga, C. M., Fiaboe, K. K.,
Subramanian, S., ... & Borgemeister, C. (2019). The nutritive value of black soldier
fly larvae reared on common organic waste streams in Kenya. Scientific reports, 9(1),

10110.

917



Journal of Hama University — vol.9 —=No.2 -2026 2026~ ~5ll & jall — aulill slaal) — 3lea daaly Alas

13. Singh, A., & Kumari, K. (2019). An inclusive approach for organic waste treatment
and valorisation using Black Soldier Fly larvae: A review. Journal of environmental

management, 251, 109569.

14. Tanga, C. M., Waweru, J. W., Tola, Y. H., Onyoni, A. A., Khamis, F. M., Ekesi,
S., & Paredes, J. C. (2021). Organic waste substrates induce important shifts in gut
microbiota of black soldier fly (Hermetia illucens L.): coexistence of conserved,

variable, and potential pathogenic microbes. Frontiers in Microbiology, 12, 635881

15. ur Rehman, K., Rehman, A., Cai, M., Zheng, L., Xiao, X., Somroo, A. A., ... &
Zhang, J. (2017). Conversion of mixtures of dairy manure and soybean curd residue

by black soldier fly larvae (Hermetia illucens L.). Journal of Cleaner Production, 154,

366-373.

16. Wynants, E., Frooninckx, L., Crauwels, S., Verreth, C., De Smet, J., Sandrock,
C., ... & Van Campenhout, L. (2019). Assessing the microbiota of black soldier fly
larvae (Hermetia illucens) reared on organic waste streams on four different locations

at laboratory and large scale. Microbial ecology, 77(4), 913-930.

918



