| Production and use of living insect "gf'oni -larvae" for feeding
aquarium fish, cultivated fish fry and mestic animal This )
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The simultanecus development of ornamental fish-keeping and fish farming markets
generates a growing demand for fish feed, this nanwally having to diversify and follow
demand. At the time being this feed is usually marketed as meals, gramiles or flakes which are

25 preserved in sterile packages and are normally formulated in order to be able to satisfy the
nutritional needs of fish in captivity.

It seems however that this feed has some disadvantages. More specifically it has been
observed that seme fish species flatly refuse 1o eat it, or cannot absorb it because of the grain
size, which is too coarse. The food then accumulates in the raceways, where it contributes in a

30 high dcgrée to the lowering of the quality of the water. Apart from its negative consequences
for the growth and development of fish and fry, this situation entails more maintenance work
in aquariums and raceways, and this, while generating constraints, also produces noticeable
cost overruns. Moreover the supply of this type of feed no longer suffices to satisfy a growing

demand, and prices have been observed to grow sharply.
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20 The phrase « living preys » refers tor the living organisms which are to feed the fish, and
which must:

» create a good appetence for the fish,
» possess the necessary nutritional gualities,
» be easily available and ready to satisfy market demands,
25 * be mass produced according to techniques which may be industrialized and
- economically profitable,
» possess physiological characteristics which enable them to survive under preservation
conditions without any loss of nutritional quality,
* be preserved in a simple manner (e.g. room temperature or refrigerator),
30 s not pave unpleasant odors,
. Ee clean and not bear pathogenic germs.
Thus the aim of the invention is the use of a culture medium comprising a mixture of

water, cereals and/or oil cakes and possibly a fermentation agent which is added for the
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Gats is papdii, endiag, [barley, winter barley, tice, millet, rye, sorghum and oats. OQats is particularly
used, and the culture medium oil cakes are chosen from among soy, peanut, rape, sunflower,
20 fiax, grape pip, olive, copra and palm kernel oil cakes, the palm kernel oil cake being
particularly used. |
The invention also relates to a composition comprising;
- & culture medium containing a mixture of water, cereals and/or oil cakes and
possibly fermentation agent, and, |
25 - insect eggs and/or larvae which have been incnbated in said culture medium.
. In an advantageous embodiment of the invention the composition comprises incubated
ingect eggs at a rate of 0.5 — 1.5 g/kg culture medium, notably 1 gfkg culture medivm.,
Advantageously insect larvae as contained in the inventive composition have a maxiraum
body diameter between 1 - 4 mm, notably 2 mm, and a maximum body length between 5 —
30 12, notably between 4 - 8§ mm, notably 9 mm, notably 6 mm.
In an advantageons embodiment of the invention the composition comprises Hermetia
- illycens eggs. Indeed it has been observed that Hermetia illucens mini-larvae as obtained with

the inventive method satisfy the whole set of above-mentioned criteria.
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3) transfer of said living larvae as collected in a feedless environment where they are
20 maintained alive in the dark during at least 4 weeks, notably 6 weeks, under 60 — 80 %
relative humidity and at a temperature between 12 - 18°C, notably 15°C.

According to an advantageous embodimeﬁt of the invention the mass production of mini-
larvae, as living preyé, is carried out from fertilized eggs, in a closed and conirolled space
wherein the insects are reared and protected. This method allows one a perfect monitoring of

25  the growth and development of larvae, and is therefore best adapted to the mass production of
mini-larvae. The chosen insect populations are confined in a cage which jsolates them totally
from the outside environment and protects them from predation by other insects or by animals
such as rodents, reptiles, batrachians or birds. Only insects belonging to the species as chosen
for rearing and production of mini-larvae may breed within this cage, which is arranged in

30 such a manner that it reproduces as nearly as possible the natural habitat of insects which are

~ kept there.

In an advantagcous embodiment of the invention insect rearing applies to animals
belonging to the holometabolic group, particularly Hermetia illucens. This insect is reared

within a cage in an atmosphere whose relative humidity and temperature are maintained,
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The phrase « large amounts of eggs » denotes crops which, every 3 days and for the whole

of the cage, may reach 15 - 20 g egg biomass, and considering that 1 g of such a biomass
contains ca. 38,000 — 40,000 insect eggs.

In an advantageous emboediment of the inventive method, the insect egg incubation and
25  hatching step in the culture medium is carried out during 1 - 3 days, notably 2 days, at a
temperature between 24 - 35°C, notably 27 - 32°C, ideally 26°C.

Under natural fertilizing conditions, insect eggs, when laid onto a culture medijum
comprising a mixture of dry palm kernel oil cakes and water (112 ; weightfweight), known to
attract females, give birth, 21 days later, to larvae.

30 In a remarkable manner the inventor has been able to show that these mini-larvae resnlt
from a diapause phenomenon, which is caused by: (1) a dehydration of the culture medium on

which they develop, and (2) a feeding deficiency resulting from a larval overpopulation.
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The fish and fry fed with the inventive mini-larvae undergo a much guicker weight growth
than when fed with other kinds of living preys as may be found on the market.
. The invention will be better understood with the help of Examples 1 - 7 herebelow, which

25 describe the production methods and the use of living insect mini-larvae for féeding aquarium
fishes and raised fish fty.

Example 1 — Preparation of 2 culture medium based on palm Kernel oil cakes for the
incubation of Hermetia illucens eggs and larvae

30 In order to attract Hermetia illucens females onto a preferential hatching place, and to
incubate the thus obtained eggs as well as Hermetia illucens larvae, a culture medium is
carefully prepared in the following manner:

» with a coffee mill I kg palm kernel oil cake is ground until a very fine powder is
obtained,
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wat er (wei ght/weight), ideally 10% water (weight/weight). In an

advant ageous, efRodiIERL O o i ' 4 v n vae are . ..~
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2 - 3 mm 15 The insect ¢ mni-larvae" as obtained by the inventive

nmet hod possess_excellent nutritional qualities and are very
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honbgeneoysq 1.2pg Whi ch may be classified according to a body dianeter
calibration system (1.5 nm; 2.0 nm; 3.0 nm- 4.0 mm. Production
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20 are cul*f¥RAst %?Pﬁé@‘qui’\edrﬁggsi@r‘é(ﬁ%)as dieametie idwosun farvde, faceulent pddium is
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I nventi vecam' ni ?sz??/lggqﬁnﬂi ergg a nlﬁ%nﬁlgw cker weight growmh than when
fed with ot kerwhh adeffed mill Vika@arie youad wittl: ey it Pev@R id Hained ket .

The invention will be better understood with the hel p of Exanples 1 -

7 her ebel ow® WHISCAIS POWISE a5 imyized ity R dgutor i 0kiresh twasets vatilda thimd oS @erfctly
| 'ivings insect yhhie f.or: feed aquarium fishes and raised

fish fry. Exanpl egf &5 ?’ggﬁ?%lgﬁgo a’ culture nmedi um based on palm
kernel oil eakes feorcentheeast (vasigiatvedrht of réieicied tAe bhﬂs%ﬁ?%i@ﬁpﬁ AR to this
| arvae 30 In ﬂéd{gr to attract Hernetia illucens females onto a :
preferential HAREPE RRITESTE damogeneopy,oats prrde sné therwhalt isscantfuliy mébdeggs

as well as Hertﬂ@@lﬁ%}é' 15| B8 85 Fe Y ﬁletvfmxe?dﬁiﬁg&iﬁf gz%ﬁiq Et{e%g@r%s.ég E?t!wlegn 25

prepared in the follow ng manner:
kernel oil caké8°Cslugngonewenk.i| a very fine. powder is

20 In the end the kind of perfectly homogeneous thus fermented oats purée is ready to be
used as a culture medium for Hermetia iflucens epgs and larvae.

Example 3 — Production of Hermetin tllucens eggs
In a specially designed cage where they were bom from*1 kg biomass from the pupae
.25 which had been put into equally specially designed plastic trays, Hermetia illucéns males and
females may freely mate, and hatchings occur between 1 — 3 weeks later.

Everyday plastic bacs of the « bottomless waste bags» type, equipped with built-in closing
straps and filled with a culture medivm according to Examples 1 or 2 are partially closed by
pulling the closing straps in order to create, around the opening of said plastic bags, folds and

30 gatherings forming between them crevices wherein Hermetia fliucens females, being attracted
by the culture medium, come to lay eggs preferentially.

Every 3 days 15 - 20 g Hermetia illucens eggs are thus carefully collected by cautiously
opening said plastic bags.



obt ai ned, 7 this pal mkernel oil cake gpowder is mxed with 2 kg (or
2 litres) water until a kind of perfectly honogeneous pal m kernel oil
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manner: W th 4485 heiftdihi- t.Sud S g til ver | ne
powder is obtained, this J(J)Ialthg}ég(‘)ﬂ\/\glequd? &Frérgée% ?ij%hllf 'ﬁzgm(ﬂogncga efgth of ca.
litres) watewr, Ugtidrnatiniilidcens eges feclithiyed b teommpeduyaicsodaicSoBHaepld $ are

1,54, BB 53 30 BB AL St o i 5
puree, andsicheiayérat thelbotoa] &f AllckMasictiRite trafd) TR Ua lhﬁtfcﬁin%g ge_ob spoyed.

ferment in the dark or in free air, at a terrperatu?selageétv\een
durind%one viE¥kdayscaties theeggsniaave rhatdeed and thedervie bevey appeard anesmtitativh o the

fernmented . . sed a cul tur di ym f.qr

er et o (e mRUREE s Sl GRME i B8Pl ARSI B eridtalioPhaReied pilheches. 2
i |l ucens daggslater) :awstee contehy ofties i10We (vaig@oveldHe), @rde ¥udkedByB@tish conditions
fromt kg @I onmass from tFe_*pupae .25 which had been put m?o equa?rfy ’
speci al | y! g@ﬁ@%@ﬁ*ﬁleggi verhegy dertiliged pathecylture mediymy edarvahgtowth is stopped

femal es gy div@BhMuRR} §apand hatchings occur between | - 3 weeks
| ater. Everyday plast’ic %acs of the x bottonl ess waste bags>> type,

qui pped wi tlhelhud-obtaimed IrTiﬂi-lagvaeSﬁre @ﬂlﬁﬁﬂljrcblédnb? ;{d‘itﬂ?ﬁtf'a.ng xfgatéﬂ),uﬁsiﬁllg a brush,

medi um ac i ng, £ 0 FExa s 1 or re parti y..cl ose y pullin :

the cl osi Ig{éjlf‘?egp@ AREBe 2 B s@’l’“@ﬁt@?"ﬂaﬁﬁﬂ rﬂﬁ’cfﬁéuaﬂéﬂi the organssa) @ adgapt to

plastic brgsile dnvirdfimend] conditions), in the dark, in a thermoregulated cabinet at a temperature
of 15°C and under a relative humidity of 70%.

Under such conditions the mini-larvae may be kept alive during 4 - 6 weeks and be used

20 es living preys to feed aquarium fishes and rearing fish fiy.
According to needs the state of diapause may be interrupted and the mini-larvae may be
replaced in the culture medium, where their growth and development may resume until they

reach a larger size, from which they will again be able to be put in diapause, or even reach
their normal size.
25
Example 5 — Production of Hermetia illucers mini-larvae having a body diameter of ca.
3 -4 mm and a length of ¢ca. 6.2 mm
In order to obtain mini-larvae with a body diameter of ca. 2.5 - 3 mm and & length of ca.
10 mm, 2 g Hermetia illucens eggs as obtained on the same day according to Example 3 are
30  incubated with 2 kg culture medium, such s prepared in Examples 1 or 2 and spread ina 3 -
S cm thick layer at the bottom of fiberglass cultivation trays. Three days later the first
hatchings were observed.
Ten days after egg hatching and appearance of larvae a ventilation of the culture medium

is carried out, allowing it to be gradually dehydrated until it reaches, 2 days later, a water



30 gatherings form ng between them crevi ges wherein Hernetia illucens
femal es, being attracted by the culture’nedium cone to |ay eggs
preferentially. Every 3 days 15 - 20 g Hernetia illucens eggs are
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at a tenperature of 15C and under a reI ative humdity of 70% Under
such conditions the mni-larvae may be kept alive during 4 - 6 weeks
and b&5 usEsaml s Effeetsmf the ayaildbilifyarfdha guledvieune il i Whdig2éf gidwth of
fish fry. Accordln i‘(‘é the state of diapause may be interrupted
and t he nfHREClREyAs é’g Wsﬁ%t et dducnes the cul ture medium where

their gro i r

Si'ze 11 on b ah P RBNBRRE o 2Pk SR UEFabP Y el B S0 LB h fmases of
even reactggstndi the ipmntly of mdtur@ﬁnedmm is varied from 500(1g of eggs for 500g culture

medium) to 2000 (1 g of eggs for 2 kg of culture medium).

20 Results concerning the mean length, the mean body diameter and the mean weight are given
in the following tables 1A to 1C '

Table 1
A
Mean body lenght (mm)
Culture duration Ratio mass of eggs/culture medium
(day) 500X - 1000X 1500X 2000X

7 5,58 5,99 7,52 10,19

T4 619|801 12,10 1638

721 5,92 9.23 13,08 18,05

25
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Example 7 — Nutritional value and importance of Hermetia illucens mini-larvae in

relation to other living preys which may make up the feed for the fish

10

Tests have been carried out in order to demonstrate the mutritional quality and benefits of

mini-larvae in relation to other living preys which may be used for feeding fishes, notably

aquarium fishes and fish farm fry having an oral diameter between 1.2 — 3 mm, notably
between 1.8 — 2 mm.

Chromobotia macracanthus (Cobitidae family), also called « Botig », is an omamental

fish which is very much in demand with amateurs. At present the supply in this species on the

15

(Sumatra ~ Kalimantan).

ornamental fish market comes from solely from fish captared in a natural enwromnent

As this species is now becoming extinet, a method for breeding Botia in captivity has now

been developed. However this still raises some difficulties as feeding the young Botia is said

to be very difficult with inert conventional food, whether meal, granules or flakes. This fish,

20

as well as the fry, preferably feed on living preys, For the very young stages (under one

month), weaning is carried out with Artemia nauplii. For more advanced stages, viz. between



in the followng tables I Ato 1 CTabIﬁ 1 A Mean body | enght (mm
fCulture ation Ratio mass of eggs/cultu é medi um 500X . 1500X 2000X
5,58 5,99 7,52 10, 19 314 6,19 8,91 12,10 16, 28 3215929231000X

13, 08 18, 05 3 2% SV T TR=Y0( Mg@'

mass of e gs/culn%lgsr gﬁﬁe'\%%r%m()d ) 500& H) 3@%@%%;%%$h§£% e g@ect
2,08 3, 29Marveess golisted from givesludge] or a3 At tbfie o pRdSordGckwidrs. C Mean

1 S oGS FEL R BER0: B 0S8, S S LS ETE T 920,
51,72 117theg a,reJ@ty Bfiéet o fleRDITRIBPertd BorBi wﬁcﬁ@%&t%e ﬁEﬁ’Exﬁ }rct@:?é must

val ue and | anc&ﬁof Hermetia 1llucens mni-larvae in onto
other 1i v?hﬁfcj‘ ot Bepps b lieing ;mmevm@e@p figtrhawh ghis dsadwmasags afhwhich

Do car kst e TR el GO0 (7 9

benefits of
During a period of 70 days mini-larvae as produced according to Example 4 having a

body diameter of ca. 1.5 mm and a length of ca. 6 mm and cut earthworms or bloodworms
have been offered, under quite identical conditions, to 2 months old Botia fry weighing ca.
10 0238 .
During this 70 days period it has been observed that the growth and development of fiy
fed with Hermetia illucens mini-larvae is 1.2 times more rapid than with those fed with

bloodworms, and twice as rapid as with those fed with cut earthworms.
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nont h), weani ndppraximgichi ednsient diving Andousta 4neegitsi inotably maeek N SR thod
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length of cavhj&my@b@mn&watﬁqh%ﬂﬂ%hﬂ&e%edh{nﬁlOdmr”‘5 have been

0

of fered, under quite_ identical conditions, 2 nonths old Botia fry
wei ghiSng ca. 102D .deBydratiour phgsaidi sodbsitions unel | @d waterhesntBgebelow  15%
observed that the and de 0 t of fry fed with Hernetia
i 11 ucens nini-lar vgé’%%@ﬁeﬁ&% F%?‘%@ﬁ%?%‘&{%wﬁ%lw%ﬁn@%se fed with
bl codwor ms, and BicoHedivn &ndl s&d WniddsiktibRSEF fifids W earth .
12 CLAIMS 1. A nethqQd for obtainin pilanselg’t Iér v%e %/\ehg? %agf gﬁﬁie%\?ﬂagﬁnm
alive, with a naxi PRAY diameterpetween 1 - 4 mm, notably ca. 2 mm, and a maximum body
length between 5 ~ 12, notably between 4 - 8 mm, notably 9 mm, notably

20 6 mm, and,
4) transfer of said living larvae as collected in an environment without feed,
where they are maintained alive, in the dark, during at least 4 weeks, notably

6 weeks, under a relative humidity between 60 - 80% and at a temperature
between 12 - 18°C, notably 15°C,

25
2. A method according to claim 1 wherein the eggs of insect are obtained from insect
populations confined in a cage which isolates them fotally from the outside
environment and protects them from predation by other insects or by animals, said
cage being arranged in such a manner that it reproduces as pearly as possible the
30 natural habitat of insects which are kept there.

3. A method according to any of claim 1 or claim 2 wherein the insects belong to the
holometabolic group, in particular Hermeria Hlucens, reared within 2 cage in an

atmosphere whose relative humidity and temperature are maintained, respectively,



5 between | - 4 mm notably ca. 2 nm arllgl whose maxi num body | engt hs,
between 5 - 12, notably between 4 - 8 m notably 9 mm notably 6 mm
are mai ntained approximtely constant during at |east 4 weeks,
notably 6 weeKsetwesn 70 M80%0Lhd ZOIBOICS iaBGankdhRodsB) IrOMeBtheS bERBNis Helonging to
i ncubati on of sect _eggs in a culture medium conprising a m xture mg
10 water, cer S8UNEPGrSPoi | cakes, and possibly a fermentation

agent, said incubation being carried out until the eggs are hatched
and | arvae are obtained, in order to obtain a conposition.

conpri sing d. cAinetircel avediding tosmy &f Rt M WhEdet iRgech piastatd Sladdd inside the
water,. cereals and/or, oil cakes, and possibly a fernentation agent,

and i msect egdERHIRYIC Sxpyighon FRYSHONREVRE ¢ 000 LbB0Gennan perplastic tray.
culture nmedium 15 2) dehydration of said conmposition until a water
content bel ow 15% (weight(weight), ideally 10% (wei ght/weight) is

obt ai ned, 3P- chmasind ameordingm agi of deinpdsio 4 eheredf inseatiengs hedaidtin artificial

vy o R P b S R R S

nm notably 9 mgdimotably 20 6 mm and, 4) transfer of said living
| arvae as collected in an environnent w thout feed, where they are
mai nt¥ ned al i ve, in the dark, during at |east 4 weeks, notably 6

Cemper at ur ¢ abradn YRtk lafy MIGER 0% SRR e Nenis mdiepth gees

to claiml whemdéngotaherreggstion, ini thealatk 6 ia fedala, Qafng | Bk RS 6E a temperature
popul ati ons c%nfi ne(;;,?i n cage which isolates themtotally fromthe

outside envi rgHREAE a‘rﬁﬁ)ggr%q aRly beyeere? r 3 Gor edat i on by ot her

insects or by aninmals, said cage being arranged in such a manner
that it reproduces as nearly as possible the 30 natural habitat of
i nsedPs whi &h Aamethesipaceotiing fo 8uy &f nietnmoll ta & edhdiciy theowatBy ceéals bakvled/oil

par i cul ar HoPHEE! O Ghan PELFOLRa, PR ds BSOSl of arh THIAME phnae and

whose rel ati verdfenablgi by and tenperature are maintained, respectively,

8. A method according to any of claims 1 to 7, wherein the water/cereals+oil cakes
20 weight ratio is between 1 - 3, preferably 2.

9. A method according fo any of claims 1 to 8, wherein the culture medium comprises a

fermentation agent which is added at a rate of between 0 — 2 weight% in relation to the
cereals and/or oil cakes dry weight.

25
10. A method according to any of claims 1 to 9, wherein the culture medium includes oil
cakes, and is totally devoid of any added fermentation agent.
11, A method according to any of claims I to 10, wherein the culture medium includes a
30 fermentation agent which is chosen from among bacteria and microscopic fungi as

chosen within the group comprising yeasts.



13 between 70 - 80% and 27 - 30C, advazg{ageously in presence of

pl ants bel onging to Sphagneticola sp. A nmet hod according to any

of claine | t0 3 wherein insect pupae are placed inside the 5 cage

in plastic d2uliméthehadcordisg eoaizabMNilaitsTate 13, Qﬂgrem 9 . ORG: F}H&ﬁ.\i\‘&ng
plastic tray. 5. A nethod according to any of clains 1 tg 4 Ghprises
i nsect eggs ar%r4als gaid,ceieals @Eiga‘l:h‘)é?ﬂeffp@e@nm viealy epelbeuaiad,|barley, winter
createdtothagaﬂ%f t cinity of a culture'

medium 10 6. gilﬁ&gngf(-:%o ?%%ﬁ"ﬁf claims | to 5, wherein the
cereal s and/ or 0|I akes undergo a fermentation, in the dark or in

free air, dat a tepperature etween 27 - 40C,

not ablaéy bet b!ée&%y%o ‘ﬁ%“’?ﬁ“}’/ﬁf 111%3 9 cldo PlieTSER the cahyreanecbmrarcwnmses
to 6, wherein dlh@ameats@fd Gi‘?rcgl?és%eﬁ{ MRL& fr h%nﬁ]

the culture nediumis between 1 - not a@k?uyaxqo%@‘%??,z&% 5 péer JWe
2. 8. A met hoofleaceg@pqvlmollne,amsghofan@pamtme | bid cakeswher ei n the

wat er/ cereal s+oil cakes 20 weight ratio is between 1 - 3, preferably
2. 9. A nmethod according to any of clainms 1 to 8, wherein the culture

medi um conpii.semethod icBRIB@ L &y SUARnsicCTS, ivheRSH
betwegn 0 - 2 weight%in re?at?g(n to tr?e cereaes an /igl%ecglegéhﬁﬁﬁgtmnand

dry ght . 25wichingstepsinibe cultwe medig iscanied oot duim Irs 3idays miably 2 days, at

wherein the c [ u d evoi d

of any added 1Eé‘!erElllll ntg?géjlr%%%eg 3 djﬁ %tﬁfﬁéﬁegbgﬂrﬁ%l eéﬂ&hécg

claims | to 10, wherein the cul ture mediumincludes a 30

fermentati on S%e%gm ch.is chosen from anong bacteria and

m croscopi ci1* aceqrdug o apY A Hlaimel igriduphesinghe bving lyrvasare maintained,

12. A met hod r ure
ARERE merm;h QraBBy %@%er egﬁnﬂ'ﬁ réﬂeooeg‘%eenvﬁle o %ﬁg@g@%&ﬁgg 27 -

nmedi um corrprl ses cer eal sal el ng osen fro
spel tI5 mai ze, 388 ldyall_wﬁ%‘ﬂedunngE 6 days after insect egg hatching, notably 4 days.

16. Use of insect larvae as obtained according to any of claims 1 to 15, for the preparation
of aquarivm fish and domestic animal feed.

20 17. Use of insect larvae as obtained according to any of claims 1 to 16, for the preparation

of a feed for fry and fishes with an oral diameter betwesn 1.2 - 4 mm, notably between
2-3 mm.

18. Composition comprising a culture medium which includes a mixture of water, cereals
25 and/or oil cakes, and possibly a fermentation agent, insect eggs and/or larvae which
have been incubated in said culiure medium, wﬁerein the cereals and/or the oil cakes
have undergone a fermentation, in the dark or in free air, during 1 week and at a
temperature of 27 - 40°C, nbtably 27 - 32°C.

30 - 19. Composition according to claim 18 comprising insect eggs which have been incubated
at arate of 0.5 ~ 1.5 g/kg culture medium, notably 1 g/kg enlture medium.



barley, rice, mllet, rye, sorghum and ts.

ﬂ 5 13. A nethod according
to 11, wherein the c

to any of clains I ture nmedi um conprises oOi
cakes, said oil cakes being chosen from anong soy, groundnuts, rape,
sunf | ower, nel. oil ,eakes.

20, ¥mpeSiaoEe aBiddingth !
14. A met hod accgydiln £ @ng/lg(;f @Yﬁ%ﬂ%ﬂ%glﬁ%??ﬁﬁ:@@( Higeqt fargge, with a
egg i ncubat i onaRkuM Gory imeter betwpen b -t4hmug Uotabiye 2, WAl aSm@amtkSshdy

out during 1 - a at t enper at ure between 24 -
35C, notably blgfl :&éﬁﬁe‘/eggt'ég%ﬁoﬁgﬁq%e% g‘f’ﬁ?’ nﬂtat}i’&%@@=d’@@é¥3’cﬁ Tt 0
any of clains 1 to 14, wherein the living | arvae are maintai ned, .
before_t he %@hﬁdratLon step,, at a tenperature between 24 - 35C,

not ably bet wWeehoBpositiamacsording tneany) of clagras 18itor 20z gyierein thedmys ambibrdarvae have
i nsect egg hatgdj - ot . Use of insect |larvae as

obt ai ned accor%#%gBFgﬁgg§9%¥ﬁ% g@%@h?&ﬁb 15, for the preparation of
aquarium fish and donmestic animal feed. 20 17. Use of insect |arvae

as obtained according to any of clains | to 16, for the preparation

of a feed for fry and fishes with an oral dianeter between 1.2 - 4

nm notably between 2-3 mm 18. Conposition conprising a culture
medi um whi ch includes a m xture of water, cereals 25 and/or oil

cakes, and possibly a fernentation agent, insect eggs and/or |arvae

whi ch have been incubated in said

cereals and/or the oil cakes have
dark or in free air, during | week
notably 27 -

i nsect eggs whi ch have been incubated

cul ture nmedium wherein the
undergone a fernmentation, in the
and at a tenperature of 27 - 40C

32C. 30 19. Conposition according to claim 18 conprising

at arate of 0.5 - 1.5 g/kg

culture nmedium notably 1 g/kg culture nmedium 15 20. Conposition

according to any of clains 18 and 19,

bet ween |
12,

maxi mum body di anet er
body, I|ength between 5 -

conprising insect larvae with a

- 4 mMm notably 2 mm and a nmaxi num
not ably between 4 - 8 nm

notably 9 mm

notably b mm 5 21. Conposition according to any of clainms 18 to 20,

wherein the eggs and/ or
illucens.

| arvae have

been obtained from Herneti a



