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__warm-temperate regions. Larvae occur in very dense populations, often covering the larval food
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WASTE MANAGEMENT I

BLACK SOLDIER FLY AND OTHERS FOR
VALUE ADDED MANURE MANAGEMENT

by Craig Sheppard, Associate Professor of Entomology at NESPAL, The University of Georgia

Many scientists have known insects can digest manure and produce high
quality feed for animals. Most of these have studied the house fly because
the biology is well known, it is prolific and it produces a high protein feed.
These systems have not been widely ufilized because of the relatively high
cost of managing the house fly. Biosecurity, the need for a separate facility
and labor for harvesting increase the cost of production. The black soldier
fly's habits and non-pest status allows for development of low-cost
production.

Black soldier fiy larvae consume a wide variety of organic matter including

&l animal manures and food waste. While consuming this material they assimilate
4 nutrients thus significantly reduce its volume and pollution potential. They also
¥ control house flies through competition, and produce high quality feedstuff and
other products. The biology and habits of this large wasp-like fly make it well
suited to large scale value-added waste management. Adults live and mate near § SRaS
larval habitat, not seeking to enter dwellings as house flies do. Adults do not need to feed, surviving
on the large fat body developed as a larvae. This beneficial insect occurs worldwide in troplcal and

resource in a solid layer. Mature larvae migrate from this mass of feeding larvae to find protected
pupation sites. The migration of this energy and protein rich prepupae makes self-harvest possible.
Prepupae do not feed and have an empty gut, making this the ideal stage to collect for a feedstuff.
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AgriProtein Technologies:

Industrial-scale insect meal protein replacement
of fishmeal in fish feed
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MILLIBETER

Created in 2012
R&D plant in Aartselaar 2014
Breeds black soldier flies to:

-process organic waste
-produce lipids,protein and chitin

6 employees

Awards:
-Radical Innovator (2015)
-1 of 50 Innovators - De Tijd (2015)
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__warm-temperate regions. Larvae occur in very dense populations, often covering the larval food

EARE RSN EE
WASTE MANAGEMENT I

BLACK SOLDIER FLY AND OTHERS FOR
VALUE ADDED MANURE MANAGEMENT

by Craig Sheppard, Associate Professor of Entomology at NESPAL, The University of Georgia

Many scientists have known insects can digest manure and produce high
quality feed for animals. Most of these have studied the house fly because
the biology is well known, it is prolific and it produces a high protein feed.
These systems have not been widely ufilized because of the relatively high
cost of managing the house fly. Biosecurity, the need for a separate facility
and labor for harvesting increase the cost of production. The black soldier
fly's habits and non-pest status allows for development of low-cost
production.

Black soldier fiy larvae consume a wide variety of organic matter including

&l animal manures and food waste. While consuming this material they assimilate
4 nutrients thus significantly reduce its volume and pollution potential. They also
¥ control house flies through competition, and produce high quality feedstuff and
other products. The biology and habits of this large wasp-like fly make it well
suited to large scale value-added waste management. Adults live and mate near § SRaS
larval habitat, not seeking to enter dwellings as house flies do. Adults do not need to feed, surviving
on the large fat body developed as a larvae. This beneficial insect occurs worldwide in troplcal and

resource in a solid layer. Mature larvae migrate from this mass of feeding larvae to find protected
pupation sites. The migration of this energy and protein rich prepupae makes self-harvest possible.
Prepupae do not feed and have an empty gut, making this the ideal stage to collect for a feedstuff.
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MILLIBETER

Created in 2012
R&D plant in Aartselaar 2014
Breeds black soldier flies to:

-process organic waste
-produce lipids,protein and chitin

6 employees

Awards:
-Radical Innovator (2015)
-1 of 50 Innovators - De Tijd (2015)

2019/8/15

15



2019/8/15

16



2019/8/15

With the one percent repopulating This room, which is around four
the cages. - meters cubed, g

Mashable

eating insétts because that is#he
__way that nature feedsahimals.

17



2019/8/15

Agriculture Comp

u

- ."

any

W=

18



Culture Pools

Collection of

- Insectarium

-
e mz.-m\'ln ’

Watering the Plants

2019/8/15

19



BRI TATHE > 105F5AEABHE SR
B KA RAR A A E 2
NPT R AR AAE T ATHE o

BHSGBRABREARAANISFAEFTREEZBEE
AR AT 2 K ke AE B JE A BATSIR G JE BB e 0 Ao
HEZYZyhakd NERALRERREFTRAES
5 F I NPT ) A o . 4
oA 2PV B R R 0 A8~ FORHIL R S

e

& AT AL AP
HRBEIEAR FEE S 31
4% RAERMTHR || R
“WhBI A B 1% B ER R A e 32 HREEE
SREERRE  ||okegasm B S
W B & AR A faie <

2019/8/15

20



2019/8/15

ﬁ‘l\ﬂm

21



2019/8/15

L § 3.2 ¥(d

1. /8 Bk ke R 2 95 PR
BREAT » AT -

2. RERBH R ARHES
RERAS - T2RLE -
MEEE RRRY B

B da %~ BB A

) eSSty Rinah
B S2WHE =l
10 % 8.4%
HE 4260% 355% 63.0 %
taigls 27.51% 18.9% 8.3%
BEiEistE 836 %  4.3% W Al 26
chisciizf 15.08% 7.8%
MEIKST  11.46 %

A\ 4

d -
5 T R Y S PR i)
R 29 2N SRl ,
2 BT , 4498

P

A, e . N

e v

22



F HEE'l‘

BB

8 138.58 ppm
‘ 644.38 ppm 1

SFE B
5 0.26 % 4.49 %
Tk 0.91 % 0.53 % 2.73%
i 14.75 ppm 8 ppm 9 ppm

2\ E E
e

BNAH
B

StaHlfR -
KE 2.0 ppm

prpm - ppm
i 0.20 % 0.03 %
i 128%  1.74%
1&5"1@}9“1‘"13'( -

0.59 ppm

1.58 %

0.64 %

A\ 4

2019/8/15

23



RO HIEE

)

DE

0.07 ppm

ZEEEII131012 309 BRIGRCEIBIR
JKBC Z =3 (0= F)
BCRAR (AN R A1)

0.15 ppm

EAFFREAGRTAR
REGOTE I ITRAE £ 00T00M0505
"T‘f’? AN 2 ?‘%ZUW%A

B PG Z#E (ppm)
ALDRIN and DIELDRIN IR H/48 002
BENZENE HEXACHLORIDE (BHC) £3F 005
CARBARYL IR 50
CHLORPYRIFOS Pz 05
DDT - DDE & TDE ##35 05
ETHYLENE DIBROMIDE —8.Zf5% 01
HEPTACHLOR i 002
MALATHION BHIfA 50

gl

aAﬁlH% BRURERLE
EHITHEIA TR 44F % 0970040504554
4&#};‘2 R E R 20 B A N
Sy desE A EHZ (ppm)
ALDRIN and DIELDRIN /4528 #r i 28 0.02

BENZENE HEXACHLORIDE (BHC) #043E 0.05
CARBARYL HIfRF] 5.0
CHLORPYRIFOS PaHT#A 0.5
DDT - DDE & TDE &7 0.5

ETHYLENE DIBROMIDE R 7% 0.1
HEPTACHLOR Feffiie

MALATHION B Hra
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KU Lhzs 72t {E

{EEhR 482845 R 0.5 ppb
{EEHR 4823845 R 0.2 ppb
=5 {54845 PR 0.8 ppb
=MBE % Gl {EHS 482148 BR 0.1 ppb

25T mHS
% SHE  ATE
3.73 % 3.83% 5.37 %
1.68 % 1.36 % 2.46 %
1.74 % 1.71% 2.37 %

PARZEE GLU 4.17 % 6.84 % 8.10 %
HEIZEE PRO 2.18 % 1.61 % 2.58 %

i -
HIZE Gy 219%  1.47%
RIZEE ALA . 3.00%.

‘1'—‘%' » - —————
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(%48) :
RSN Aha
ofE  HAwE  HE
2.29 % 1.60 % 268%
0.59 % 0.47 % 1.55 %

BEILE 1.35% 1.51 % 2.28 %
HEZEE LEV 2.92 % 2.69 % 4.26 %
ARAZEE TYR 2.47 % 1.20 % 1.83 %
XA PHE 1.83% 1.66 % 320

Hﬁﬂtﬁa LYS - 247 %
‘ *-« : mﬁﬁ d ~;" L.

-

b ke aham)

nHE

0.37 % (W/W)
b=k 9.63 % (W/W)
-I-_ﬁﬁ Tridecanoic Acid Rig

NS REFE myristic Acid 2.02 % (W/W)
T U hix 4R EE myristoleic Acid 0.02 % (W,
+ B rentdecnscia. '
e HE <2 d i < s
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2019/8/15

0.56 % (W/W)

: 0.09 % (W/W)
M HEBS stearoc Acid 1.11 % (W/W)
,EHE’;E Oleic Acid 3.52 % (W/W)
= c18:1t 0.14 % (W/W)

gErTl;E Eﬁ Linoleic Acid
ﬁ‘t cis2t

- o
oy

0.04 % (W/W)
oleic Acid 0.01 % (W/W)

[ E%2 Arachidonic Acid 0.03 % (W/W)
E_EEFTUEE& Congugated 0.35% (W/W)
Lmolelc Acid
— 1 B& sehenic Acid 0.03 % (W/W)
—_ Tt txhisEE 0.01 % ( ‘

Docosapentaengm%":.,_;:,,' =5

v e e e B PR
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E=t) 3.81% 0.6 %1
AT 4.15% 0.3%1
Eaf=Rluti 2.98% 0.3 %1
BERS fi 0.760 mg/kg 50 mg,
7K 0.0134 mg/kg 2 mgd
i < 0.250 mg/kg 5mgl
i) 8.22 mg/kg 150 mgl
il 25.3 mg/kg 100 mg
fi 4.58 mg/kg 25 mg, -~
i <1.88 mg/kg 150 mgd S\
23 151 mg/kg 800 mgl
PRAEIZEIHE K5y 6.18% 40 %,
feR{E 7.04 FERRTR

10.2

B Eﬁtl: 20 B

ke T A A2 A PEAR 5 8
o 2 3510 75 52 1 i A s B R

BAEYE B AEERY > HEHEBERA
M o .‘i*ﬁaéi“il‘?{’ =R SR EER
— 2 M, o

s AHILEA A ZRANE BREBfAEAES
ok~ LFEARERG T KA HBE L

FHEHAAAE 0% 7 Ao |
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