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Abstract

This research investigated the use of black soldier fly larvae (BSFL) for decomposing
cafeteria food waste. The first part of the study investigates the growth of BSFL fed 1,000
grams per tray of food waste with 50, 100, 200, and 400 larvae over a 20-day period. The
second part compares the growth of BSFL fed different food compositions using 10 larvae
per box, 300 grams of food, over a 10-day period. It was found that using 400 larvae per
tray with a feeding rate of 125 mg/larvae/day (wet basis) was most effective in reducing
substrates volume. However, these larvae had lower body weight, the waste reduction
index (WRI) was 1.73+0.21, has not shown a significant difference. Subsequently, the
larvae fed with cooked rice, blanched vegetables, and a mixed formula had a significantly
higher growth rate compared to minced pork and a control formula. And the blanched
vegetable and mixed formula diets resulted in a significantly higher WRI 7.75+0. 13 and
7.84+0.08 respectively. These findings suggest that BSFL larvae are a promising method

for food waste management.

Keywords: black soldier fly larvae (BSFL), food waste, waste reduction index (WRI)
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Figure 1 Developmental stages in the life cycle of black soldier fly Hermetia illucens
(A) 1st instar larva stage (B) 2nd instar larva stage (C) 3rd instar larva stage (D)
6th instar larva stage (pre-pupa) (E) pupa stage and (F) Adult stage.
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Figure 2 Experimental design (A) cafeteria food waste (B) preparation of food waste
in experiment 1 (C) integrations of food waste for fed BSFL in experiment 2

and (D) experiment shelf.
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mMsveaasdud 1 Wisuiisulsedniamusmiueuiaasiuaiesiuau 0 50 100 200
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Tnesmueufivmindesfiguasdfidunii uanwmealunisnedl 1 (Table 1) uaznmdl 3 (Figure 3)
Tnsguuvunsidsslunssugdfidiladuuy nuiiviiuvueuusasiuareinasenisan
U%mmwsmmié’qmmlﬁmﬂmmqqsuaqawmﬂuﬂiwz%qﬁmmqqa@aq urldfinananns
anthminvewerems esanadaiinisanveudensed WRI lifiannuunnansiunisada

é’qwamimaaﬂumiwﬁ 2 (Table 2)

Table 1 Day 20 wight, highest wight and highest wight day of BSFL fed 1000g of food waste
with 0, 50, 200 and 400 lavae per tray

. Number of lavae per tray
BSFL describes

0 50 100 200 400
Day 20 wight (mg) - 242+8.66° 231+8.69% 233+11.06% 218+9.44°
Highest wight (mg) - 277+25.002 262+9.57° 272+17.08% 252+9.57¢
Highest wight (day) - 15 10 15 15
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Table 2 Substrate wight, WRI, and volume reduction after fed 1000¢ of food waste to 0,
50, 200 and 400 lavae per tray.

Substrate Number of lavae per tray
describes 0 50 100 200 400
Substrate wight (mg) 636+26.4" 657+53.4" 668+41.9" 662+33.5" 6524432
WRI (wet basis) 1.81+0.13™ 1.71+0.26M 1.65+0.20™ 1.68+0.16™  1.73+0.21™

volume reduction (%) 16.94+7.42°  21.41+7.28° 19.17+10.24°  27.51+7.54%  42.09+8.57°

mMsnaassdILdl 2 Wisudleusasmaasyiulnvemusuwasiuaededs e
pwnsTindesuan 1ud onsenuau §rim mndumdes wiatnilnaty) ewnsmuguras
dlevyanua emsmugunant1nEsdn esAIuANRANENAaIN D1TRTHAL (F19A
dnadn viyan ludnswindu udmauivensmuauludnsdiniu) Ingnsnisasayiiuln
vomsusariume Wuszorm 10 Ju nuimusuuiasiuae 7id ssfsemagaanaud e
ananauEnaIN wargnaNans mdndadenrimadssheenanunuuase s
waudovyan Tnefiumin 199+16.69° 198+22.01° uay 188+85® fadn3u MU IFU uaza W3
qmwauLﬁ@ﬁ:ﬁﬂﬁﬂlﬁmuauLLmaﬁumaﬁﬂ’wmmﬁL?'aﬁqmLwiﬁﬂf'mﬁfﬂﬁ'sqnqmﬁaam'wmmi

g

gnsdu Maiimsldemsgasnausiudsmusuinaliininveswer o sanadlaangn a0
WRI Wiy 7.84+0.08 Aauanslunnseil 3 uag 4 (Table 3 and 4)

Figure 3 Developmental of black soldier fly over a 20-day period (A) 50 larvae/tray
(B) 100 larvae/tray (C) 200 larvae/tray and (D) 400 larvae/tray
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Table 3 Day 10 wight, highest wight and highest wight day of BSFL fed 300g of

control, protein-base, carbohydrate-base, fiber-base and mixed diet

Feedstock

BSFL describes Mixed with Mixed with Mixed with
control Mixed all
minced pork  cooked rice vegetables

Day 10 wight (mg) 156+15.79b¢ 148+22.06¢ 199+16.692 198+22.01°2 188+8.50%
Highest wight (mg) 224+10.42 192+11.5P 226+10.32 224+8.7° 224+13.8°
Highest wight (day) 7 5 8 8 7

Table 4 Substrate wight, WRI and day 10 high after fed 300g of control, protein-base,

carbohydrate-base, fiber-base and mixed diet

Feedstock
Substrate describes Mixed with Mixed with ~ Mixed with
control Mixed all
minced pork  cooked rice  vegetables
Substrate wight (mg) 170+1.1¢ 116+0.6° 105+7.0° 67+4.0° 64+2.52
WRI (wet basis) 4.31+0.039 6.11+0.02¢ 6.50+0.23° 7.75+0.132 7.84+0.082

Relative humidity (%)  15.43+£3.04%  17.72+0.54a° 18.13+1.15%®  29.68+3.24°  22.71+1.36P

anUsena
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1nfignapnAdeIiuaLYes Manurung (2016) wagnuimusuusasiuaeiingszadnud
N1sNRaesEY denndestiunisAnuues Amrul (2022) finuideiiBufrusuasienuy
Judremsiviinamnuiedautugs vazdisuuiavueu 100 frendesiufmueud
ﬂ’mmmaﬁﬂm&Jﬁﬁmﬁﬂ@\’agnqﬂui’uﬁ 10 dwiTuen WRI vaennnisaasdegluyig 1.65-1.81
Fslaifmnuunnsnatuneada e wnduuunssusdadiounuiaeesuesaililetmse
AnuBuiiAntudinseglunszusins Tnsfmuousiuiu 400 frlendesanininanUiuinsves
omsladedenay 42 denadasiuaues Ritika (2015) luns3suduil 2 n1siasavusy
wasTuansLUULenUIELANe s Tusnsn 3,000 SaansurersoTu nuivueuwiasiuaed
Lgmﬁaﬁlmmiqmﬁﬁiaaiﬁam Wy (odns 'w?ammiﬁhﬂéfﬂmﬂﬁv‘iﬂﬁqﬂdau MU
wiasuanefidmiiniios aenndeafunuidsves Addeo (2021) wuzflomsgnanans il

Anwiinisanveds WRI wnfian ieaninemisansnaudesdusznevvesdiiluaseonms
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