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ABSTRACT: The black soldier fly, Hermetia illucens L. is efficient at consuming and converting organic wastes
into biomass with high protein and fat which can be used in the animal feed industry. The objective of this
research was to study the effect of different organic waste diets on growth performance, oviposition, and quality
of the black soldier fly prepupa. The experiment was performed using a completely randomized design with
four treatments, five replications per treatment, and 200 insects per replication. Treatments were four different
diet groups. 1) Control group: a mixture of brewer’s grain and palm kernel meal 2) Protein group: a mixture of
food waste, fruit + vegetable waste and brewer’ s spent grain 3) Fat group: a mixture of food waste, fruit +
vegetable waste and chicken skin, and 4) Fiber group: a mixture of food waste, fruit + vegetable waste and
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fermented bagasse. The results of proximate analysis showed that nutrient content of prepupa reared on four
diet groups yielded 44-46 % crude protein and 21-26 % ether extract. The protein diet group gave the highest
crude protein content of 46 % in prepupa and a prepupa weighed 0.17 grams, statistically significantly (P<0.01)
higher than that of groups fed by fiber (0.15 grams/prepupa). The larvae grew rapidly, taking a short
development time of 16.73 days and the survival rate of the larva was high at 95.50%. The sex ratio of males
to females was 0.85:1.00. The fat diet was not a suitable diet for insect rearing. Although the weight of the
prepupa fed on fat diet was as high as 0.183 grams/one prepupa, the larval survival rate was the lowest at
63.80 %, statistically significantly (P<0.01) different from the other 3 diet groups. The larvae took the longest
growth development time at 22.45 days. In conclusion, the protein diet is the most suitable diet for rearing
black soldier fly considering faster larval development time, the highest larval survival rate, the high total yield
of prepupa, greater female proportion, and the low production cost of 1.80 baht per one kg of prepupa.
Keywords: black soldier fly; organic waste; food waste; insect for animals feed; insect protein
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Table 1 Nutrient content in four different diets tested

Percentage Gross
Rearing diets Dry Crude  Crude Crude energy
Moisture Ash  Carbohydrate

matter protein fat fiber (kcalZkg)
1.Control group
(brewer’s grain + palm 97.02 298 21.27 8.25 1458 394 48.98 4494
kernel meal (1:1))
2.Protein group (food
waste + mixture of fruit

95.43 4.57 24.37 5.51 10.26 347 51.82 4658
and vegetable waste +
brewer’s grain (1:1:2))
3.Fat group (food waste
+ mixture of fruit and

97.5 2.5 22.72 56.35 271 147 13.80 6656
vegetable waste +
chicken skin (1:1:2))
4.Fiber group (food
waste + mixture of fruit
and vegetable waste + 94.94 5.06 18.07 4.18 15.03 5.13 52.53 4264

fermented bagasse

(1:2:1))
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(L:D 12:12)
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Figure 1 Percentage (mean+SEM) of feed consumed by black soldier fly larvae reared on four
different diets

! Mean values with the same letter are not significantly different by Tukey’s HSD test (P> 0.05), ™ non-significant, *significant at

P<0.05, **significant at P<0.01
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Rearing diets
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Figure 2 Mean development time (days) of black soldier fly larvae fed on four different diets
! Mean values with the same letter are not significantly different by Tukey’s HSD test (P> 0.05), ™ non-significant, *significant at

P<0.05, **significant at P<0.01
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Figure 3 Percentage (Mean+SEM) of black soldier fly larvae survival fed on four different diets
! Mean values with the same letter are not significantly different by Tukey’s HSD test (P> 0.05), ns non-significant, *significant at

P<0.05, **significant at P<0.01
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Figure 4 Mean prepupal wet weight fed on four different diets
IMean values with the same letter are not significantly different by Tukey’s HSD test (P> 0.05), ns non-significant, *significant at

P<0.05, **significant at P<0.01

nanBnszezAaudndnug (prepupa) snsnisiUasuawnsuiile (Feed conversion ratio) WAAUNUNITHER
dhntinsuedsvesszey prepupa MidsssemsnguauauLaznaulusiudelndifesiuldun 33.83 uaz
32.94 n¥u nudu Taeszey prepupa fmidnannniudledsstsemanguibelouasnguluuiild 27.33 way
23.39 n3u muddu usulAssiseausazngu fdnmnswdsuswnaduide (Feed conversion ratio) i 2.80 -
3,80 Fslafiauunnsneiunnsads (Table 2) dIWAUNUNITHEN prepupa ﬁﬂﬂ’e)’]‘vﬂ’iﬁ'Lgﬂﬂﬂﬁjuaﬂ‘vﬂilﬁdﬂﬁﬁﬂ’lgﬂ
fian 1.30 vin/Alansu usiudnuandn prepupa tos drunguewnslusAuiuunssdnignsesaninedisim 1.60

vw/Alansu Idhwidnuandn prepupa Migeliunnssarnnguaiuauidsindiuyuiigs (7.90 vim/alansu)
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Table 2 Prepupal yield, feed conversion ratio and feed cost of black soldier fly reared on four different diets

Prepupal yield Feed conversion Feed cost per kg
Rearing diets
(g)/200 prepupae ratio (FCR) prepupa (baht)
1.Control group (brewer’s grain + palm "
cernel meal (1:1) 33.83 + 1.69 3.80+0.40 7.90
2.Protein group (food waste + mixture of
fruit and vegetable waste + brewer’s grain 32.94 + 2.38%° 2.90+0.70 1.80
(1:1:2)
3.Fat group (food waste + mixture of fruit
and vegetable waste + chicken skin 23.39 + 5.59° 3.30+1.30 18.80
(1:1:2)
4.Fiber group (food waste + mixture of
fruit and vegetable waste + fermented 27.33 + 2.18™ 2.80+0.50 1.30
bagasse (1:2:1))
F-test xx ns
CV.(%) 12.05 25.45

Mean values with the same letter within a column are not significantly different by Tukey’s HSD test (P> 0.05), ns non-
significant, *significant at P<0.05, **significant at P<0.01

2 Measurements were done on wet weight basis

szeznssyiulnvasszeziowdIAnud (prepupa) szazinud (pupa) wazszazRUBURITZEZAANTY
sveznoudninug Tdsdee s IdszezalunisiaSyiulnegsening 7.33 - 8.86 Tu szevinualy

szeznalumsesyiulnegszning 8.43 - 8.80 Tu uazssuznusuisiufuieldszeznalunmsaiyivlnegsewing
32.52 - 38.51 Tu Inevuouiideaeewnsnguluiildszeznaneniian 38.51 Yu dawnueuiidesieemangy
A ngulusiuuay nasndele Tisvezinan 32,52 - 33.53 Yu (Table 3)
Tadunavasifuouazduauly

gmsiinadedndiumneavesiuiniy nguemnsiusiulidadiumedsowade (0.85 : 1) Ineddadiunady
1NNIIeMINALEU (Table 3) ilosanlusiufianudfnlunisaindly aonadesiuaunnasswes Jucker et al
(2019) FAswuouuadUsAussmuvEefinnniswande iililddadumadionnninna ddunisuauiugile
dadumeidisnnnniuna szdsnaliisnsinsnsliiganindadiumaguinniiweidle (Baragan-Fonseca et al.,
2018 wag Hoc et al., 2019)



KHON KAEN AGRICULTURE JOURNAL 50 (6): 1711-1726 (2022)./d0i:10.14456/kaj.2022 Xx. 1721

Fuaulvreanmfoudagiafiidvsdagermsuansis 4 nau SAnadesening 761.10-1005.00 /6
(Table 3) WPNANEIINUNARBIBY Jucker et al. (2019) Tinadouniadssmusuiisomsnindesosnafelisiuoy
iadedl 395 wes/i daudmiinlitommueanadlefdssisemanguaiuquuasndulusiulndifsiu Ao 2.14
uay 2.12 nfu wnniifidssisemnsngulaunasnguiely dusulifiunuietesiuegiurinemmsfivuon
Au Tngounsidlusiugedmalinissendings uazlsdadrmmeaiionnnitmeas dawalildusualafunniingy

pnsludiunaznguomstely
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Table 3 Development time (days) of prepupal pupal and larval to adult, sex ratio, weight of eggs per female, number of eggs per female and total eggs

weight of black soldier fly reared on four different diets

Weight of
days Adult sex ratio Number of eggs Total
eggs per
Rearing diets (male: ] L per female eggs
emale
Prepupa Pupa Larva-adult female) (n=200) (n=10) weight(g)
(9)(n=10)
1.Control group (brewer’s grain + .
8.86 + 0.43°! 8.80 £ 0.27  32.79 + 0.49° 1.04:1 0.022+£0.009  761.10+230.40° 2.14
palm kernel meal (1:1))
2.Protein group (food waste +
mixture of fruit and vegetable 8.24 + 0.34%° 8.56 £ 0.12  33.53 + 0.60° 0.85:1 0.020+0.004  922.30+176.40%° 2.12
waste + brewer’s grain (1:1:2))
3.Fat group (food waste + mixture
of fruit and vegetable waste + 7.33 + 0.60° 873 +0.43 3851 + 0.63" 091:1 0.020+0.004  1005.00+212.80° 1.38
chicken skin (1:1:2))
4. Fiber group (food waste +
mixture of fruit and vegetable 8.00 + 0.62%° 8.43 £+ 0.25 3252 +0.81° 0.94:1 0.015+0.007  934.30+334.00%° 1.40
waste + fermented bagasse (1:2:1))
F-test ** ns x ns *
C.V. (%) 6.82 3.51 1.87 31.54 29.21

Mean values with the same letter within a column are not significantly different by Tukey’s HSD test (P> 0.05), ns non-significant, *significant at P<0.05, **significant at P<0.01
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Alnwuans (proximate analysis)

MnmsasaalUsiugieemsn 4 ﬂfjuﬁﬁﬁﬂmua’mmmwﬁu lvlauuasluszoznoudnenis (prepupa)
(Juszozvesunaiililunaduingiulusiulunisndnomnsdnd) AiflusAudesay 44.90-46.83 lusiusovas 21.88-26.77
\Heledovaz 8.13-9.43 i %ouas 3.36-7.42 wariindenu 5713-6278 Alaunasd/Alansu Feuuasszes prepupa Tiaoaiae
onsngulusiuazillusiuanniianiovas 46.83 lusiufesay 25.36 (Table 4) og1sl5fnu prepupa Aldannsidesens
ﬂfcjuiﬂsﬁuﬁﬁdwmammm‘wmmiﬁwmﬂwmmaqmiﬁﬂmﬁIﬁmaLmﬂmamnmumaawaq Spranghers et al. (2017) 7i
Temnsandnmansegraieslunsideuas vilild prepupa Aillusiiudosay 43.10 lusfufesay 38.60 wansinewnsi

fanuvanvangyiawazidiutseneuvedusiunadnanfsennnimvesuiadlusiulusses prepupa

Table 4 Dry matter and crude nutrient content of black soldier fly prepupae reared on four different diets

Percentage Gross
Rearing diets Dry Crude Crude Crude energy
Moisture Ash  Carbohydrate

matter protein  fat fiber (kcalZkg)
1.Control group (brewer’s
grain +palm kernel meal 89.14 10.86 4491  26.77 813 6.58 2.75 5734
(1:1)
2.Protein group (food
waste + mixture of fruit

95.93 4.07 46.83 2536 943 6.08 8.23 5890
and vegetable waste +
brewer’s grain (1:1:2))
3.Fat group (food waste +
mixture of fruit and

95.27 4.73 4530 25.18 898 3.36 12.44 6278
vegetable waste +
chicken skin (1:1:2))
4.Fiber group (food waste
+ mixture of fruit and
vegetable waste + 95.97 4.03 4490 21.88 843 742 13.34 5713

fermented bagasse

(1:2:1))

INNITNAABIVBINAVBINGUDIMNTVUAA 9 81911599 4 ngu Lo naulushiu nquludu ndudele waznguaiuay
Pfinonissgiulaveadlusiu ssiulddnemsngulusfulianumunzauunfigalunisidemusuiaasdusiiu lag
a al' a a a 2 9 v o - Y a & v o
#91304191nNsAnueuiinIsRs Ul TInsaldaan 16.73 Ju Wmtinsedivessyey prepupa gednmdu 0.17 n3u/da 113
seninvewiavueuiigatisiesay 95.50 lidndrumasoumademunyan 0.85 : 1 amnsandnlisiulad 2.12 n$1/200 &
MidAye Teuyuslunsninssey prepupa 1 Alansy (am) 91 1.80 U wagld prepupa damAmslnyuasidlay i
Wsfusewar 46.83 lusuforas 25.36 TannmivsfiugafiannsailuldiduingAviustunaunuiandunseninduvios

Tugnavnssunisudnenmsdnild uenainfignsemsifsmusungulusiuiilianavemsnauduavinualiuaznin
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WS aAIUINAINDATINITAUBI ISV LELAINUDUIIN AU I8anUSu ez dunsdlaneseuay 65.87 waziudey

Yzduvsdinariiliu prepupa veduuadlusiu Afinualavuaisgeinan wagnisiiavriondursduniuemsiaes

q
v

MIBUTUIIEN15NI LD g 18N wazlifunun1sEaTia §9 Spranghers et al. (2017) Na1331 Soeay 60-70 Va9

v a

suyunsuandadaiduaioimslunisidesdnt daduainwansdinuil msldenmsngulusfiudsmueunuaslusiuidl

o a

anunzauianunsaldifuingiulusivlunsudnemsdnild ednslsfnu lunisudnmuevludiuamnndmsy
anaminssy W& prepupa fiflaunmiuaslnandnasiiave sidufesmmaaeunmnmuesingiuviooimsiiasiuides
WA

MnunAaBsimstinsfnwaunimlasuarsves prepupa Tuidsdnvesesdusenouniaaiinneg vesanswadu
TUsfiu (protein profile) wazluiu (fat profile) WislmsuiwiiawasUsunawes nsneviilufisiiu (essential amino acid)
war USunaunsmassn (lauric acid) uagnsalusiu (fatty acid) duq Wieanumuganlunsdenldlunisudaemsdnidmsu
dnrlusiazyila

G

9
gmsngullsfivdmalivuouasyiuled duduielinandnlias suyunisndes 16 prepupa NTTUsAUgamane

a

funmsléduinghulusfiulunmsndnemsdnd nswseuemnshigenn wazussansnmlunisedavesBunss fununisuin

q

M v lrnsideskuaslusfuininudedu

AvBUAN

4

YBYRUANAIUNIUNTITEUIATIIANeYATIERAYE NN TYI AN TSHALATULAr AT UANEN TITUuAY

q q

YIANTTH AU URRUNUNRRAN Y UsearUauuseana 2564

LONE581989

nsuMsinelu nsensIendyg. 2565, siavartuiarUsunaiin-deesn. unastoya: https:/agr.dit.go.th/index.php/.
Fuile 18 funew 2565.

NavIR Ysay wagvieild LINITTEN. 2552, NITWNINTEANY miL‘WWzLﬁymLLazﬂﬁumdeﬂﬁuuwadLLaJaﬁumEJ (Hermetia
illucens L.). w.603-609. Tu : M3UszyadvINIsiauanaulTuseauiadnfne afafl 11 uminerdevounny,
UYOULAU.

Auddayainunsieni. 2560, Toyauiiunsnaninduthiu U 2564, undsdeya:
http://thaisdi.gistda.or.th/dataset/oael5 04/resource/4900a74b-279d-4cf2-bc39-270e546b6105. Fule 16
Humy 2565.

dninarSnisanesguuns. 2564 unuuiinisan uazAnuenvezyaday d1inavsnisaueSTuunIUsEInTaudseanm
W.A. 2564, Lma'ﬂ“ﬁ'aga: https://www.soc.go.th/wp-content/uploads/2021/02/garbage2564. pdf. Fude 7
NUATNUS 2565.
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