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Production and use of living insect " mni-larvae >)
for feeding aquariumfish, cultivated fish fry and
donesti c ani mal This invention relates to the
production and use of living insect " mni-|larvae "
Prioguctafreast Rek AQHA Hi%ét!(&ﬁinigé{lvtab%EfBF%eﬁin#hgiﬁﬂaﬂuﬁpﬂslﬂscuitivated
bait or feed for donestic or |aboratory aninmal |ike
fishrfspapd dopelisanindt . . . ), |izard and bird. Duri ng
the | ast decades ornanental fish-keeping has becone
nore and nore popul ar, and the public at |arge have
Dasoimwettioghtefatb i@ tihiatpestiugtidh .88 URE | JMBvinR| 68l @nini-larvae » for
constantly_enriched with various ani mal species, as
feeding aquarpadishncdissedipelry ehpreSaitgrtiped fir gomestic or laboratory animal
er}&g@ 18075, ?%%Emﬁ%ﬂ?%ﬁdto t he natural environnment
condi tions which Were those of these animal species.
Mrihgﬁledmdbm@ﬁeHﬁﬁreﬁEﬂ jﬁslsﬁﬁaipalgl Ilaafsgﬁc@xﬁ&\/]ltmdi\é hﬂétoﬂioreﬂpopuiar, and
upl.ic aquarium_ this being clearly a preferred .
the gé}g"&aﬁ g'H'&fF havadecemy taghly ghispuptedaith saqusrisms ovhiph are constantly
enriGRE ALY yRi&&N atgfrrfa?rfpgcifeg,r a?tdﬁé?ﬂtafngd.sﬁl' S0L $hie RSP artificial
thus easily study various aquatic ani mal speci es.
ecos@stemp, evur icamndoithe ttheuwdiSerpiros@att caditext whiek evere those of these
._environment al preoccupations becone nore and nore
animgl SPEEIFS- t hese aquari uns now become very i nport ant
Tt B84 fovk Bedd@l dratetouRd e nabandl NGt sehending L‘?&E%gn, tllwﬁis being clearly a
preserving marine and aquatic envir nMent 9. t he
prefgsrateadupativdal plhee fondiseaseyl asscaribletty alf arsbvery when nfferetl for study to
. fresh, water. fish..specjes,. havi ng for decades peen . .
scionfleFa AP Gt (s A ST, Gigs AR FRT BB VRS, And in the
pres@i ARRELCWEOBULSHLANSHIaD Pt SRHANE BelohBenstevali GRS Hharked, these
of ever nore numerous and sophisticated fish tfarnms and
aquaFIEEs| pryY | besomel atry ohmporfine tedlmibt ldp ons uokdsrshmbng ndefedding and

ntal fish-keeping and fish farm ng narkets
P Ies%gglg:ﬁgatn g and ﬁﬁ%wcneaggg‘%ﬂﬁ%_s‘f or fish feed, this
Oathier echby hital ithe idRedded EStity oARGME GhArdW or frestd@ARAGish species,

At the time being this feed is usually nmarketed as _
having {p1s degpdan hean oitersiveke Sisied. cirises dnpdprels epalegicilnand economic

[ : 1y f I d i :
es % 1S, PASHR955, 00 AALORTIELY g0 LS L, BEfe

nutritl
farme apd rexitig/installatidnsseens however that this feed has sonme
i sadvant ages. More specifically it has been observed

Thatmulinsors dRvapampuisof prmampniabfishdeepingaand; fish germing markets
e . c S o
s 0P el EEHAELEh HAE IO RSy LS ane o

demanteAethe tineduing ik fesd tsnusBally3@adke@h atla@areglaguleh6r flakes which are
ring,of the quality of the water. art fromits

| o . Ap )
PreseRegati SRl sAdwgte b are it Tempiited dh ardseve e shisnio satisly the
nutrit@(fn,af h&hs @f]ﬁsl{ {nyci?pﬁ@i'tys. situation ental I's nmore .
mai nt enance work” 1 n"aquari uns and raceways, and this,
ltviieene hgemesrathih thic deeslt iai ohe, disddanpradidas dpotificgablichas been
he supply of this ty

oS R IS P SRYET A SUDRL . O LS LIRSt e i
size, RARH RS 106 @8aRBVENLBER 1RPASRENEH k0 iR Y RRAL P Where # contributes in a
high degree 1o 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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One notes a gradual devel opnent of the market for feed

conprising living preys, such as Chironom dae or "

bl oodworm " (Diptera) |arvae, mcro-worns (nematodes),

earthworns, etc..., taken to be nore natural and nuch

OBE @oRk hroediaV &e\feﬁfpn{dnS bf thelnev&rifot hed %ﬁ@ﬁ‘s’@g U@y preys, such as

entailed by the use of this kind of feed resides in
Chlmpf%b“é rfck §ECATETE $elRipista) darvAR ZBide WormS {gemetrdess. earthworms,

angﬂ\% t%rﬁé’]l%e% ye?nd' f.l geg A& \}%ef'opgsh(}%{ v%e%gr Epéldésgdvantage

‘the Iizar
entafled dy fieedsef dsfethlsf lnﬁtﬂnob é&eﬁogs&di]&sCmgﬁtHﬁgamd gefth Cdi\ssbz&nﬁﬁ&y hazards in
to ingest. Insect |arvae are |argely used, (ﬁem ally

A R OB BRSO LB ST NS HE P VB 7
lsé{rlRE 's§1'ap %d’en%bﬁfeﬁ%f %gd E‘-E]‘?}]Elﬁeﬁ B?édsfegc?ﬁéé BLE ;?]a?hao%j@h@' gdrm and which

smal | | arvae arvae
is eagp tqaimgbs(ﬁdylsewh legnei sse Gugel puiedeerpbdally thosd dnfiai’t[ez@’fetm ol woahs.

Shf e v orpemmaarinely dissrd e 1S PoRVER D S il larvae
(ie. er@x\ﬂl%a@»ﬁ%‘itﬁ%dmg%ofoﬁﬁ V@ﬁ&pﬂé%ﬁt@ N d[CJLl' MY E'ﬁ%ﬁg&l size larvae,

m ni - arvae mak I nNg an attractive
andﬁm#idmmpdbngManﬂNEQwHEMb@sumhesmand al so for pet .

é%eeﬁ%a?fl ’% rﬂx g{lag}sntgtp%gﬁ Fa%e qc{}}%gﬁlieogr@ga& tﬂbvmg insect mini-

larvdel Shakink %ﬁ QERHCERY f2H fElOMSt & gﬁﬂbﬂ&'@iy BRthetshRIEf §1e€ and also for pet.
prevent any wasting, water poIIutlon and
Th eS@oh*ggg Joars dekan tm @| beplthyyead withopiieanyepathogenic germs, are ideally

absoggo g'by] Jﬁé Y‘@? lab%%,fo 53[ 3r %omésﬂg' %amzfill la¥<|i n}%wfﬁ{e\é&gvélg? (e)uay wasting, water

polldtmgmn cOpRGudtthl fxarRUIcE) Mm The phrase " the
smaller ones " refers to fish and fry whose nouth

Tdiealret ey misde vapy Telese iy ingedimtiviog Traagp hase body idigrpgjer does not
e Xy SR oS LI RLIEM B 1P o0 e 10

creaté a good

T&pgﬁﬁmcxethbmmdﬂhe ohesh refepas Shsarddnfry neless sasyth diameter does not
n(g}rri tional qualities, be easily available and ready
exce? 8§88 sfy market demands, 250 be nass produced

gm'ng RS fnl%‘fr?ﬂ' | X a\tl)[ﬁé ﬁbmg%\[ Qﬁsrhéqﬂﬂ‘lgt?lg .r%‘gc% gegﬁ the fish, and

econom cally pro ess p
whlchkmrsact eristics which enable themto survive under

preser vatflé(ﬁ)n condi ti ons wi t hout any | oss of
ndF?ﬂ??Sﬁ ARRFHTICE Yor t %@Sbreserved in a sinple manner

+ el BRRCL SIS A PR BEL T 00T ator) 30 not have

easant 0 ‘&nd not bear

o Q&g Wisily available and ready to satlsfy market demands,

e be mass produced according to techniques which may be indusirialized and
economically profitable,

e possess physiological characteristics which enable them to survive under preservation
conditions without any loss of nutritional quality,

e be preserved in a simple manner (e.g. room temperature or refrigerator),

» not have unpleasant odors,

¢ be 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 o1l cakes and possibly a fermentation agent which is added for the
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Thus the aimof the invention is the use of a culture
medi um conprising a m xture wat er, cereal s and/ or
oi | cakes and possibly a fermentation agent which is
added for the 3 incubation of insect eggs in order to
mCLQﬁh% Rf |1ﬂ1§ébﬂ%gf§r1§5(§£éfetg drAfiY a8 éﬁs@vé@?&%\‘f'ﬁér@vﬁﬁ’qymammum body
di anet er bet ween - nm not ab ca 2 nom and h a
diarpetgi hftrme«tmély 4Iremgtlh’cableftqneém and mhmmalemwa; badil length between 4 -

12 R i b g e REAT et BB o A Gy notably 6 mum,

beirgahsihaiteddgpioRtmatlyl8agintHuYiBE kleadl Atyadky, ftaMBEK SvcckD
I n an_advant ageous enbodi ment of the i nvention the

Bup ad@nﬁa@@pwrémcb@p@t @Mﬁ gnvegiipn dhgk e@lwm@dggna:ereals and/or oil
caké;%:ﬁer&@% aeg T{%@leﬁ%ﬁg a B 1 @alié g.}n i %281%6‘&11? gw%{e}lé ?ga %emperatule

betvB2E.27 - 40PQ, mﬂﬂﬁev aﬁwnt ageous enbodi nent of the
nvention the wat er/ cereals or, water/oil cakes weight
nother adyeiageais embodyment ot A xyvq_ntmnzhg wakeg/cpigals or water/oil cakes

weidHi ngétgﬁ@%m% 1208 hodbold | - on%p% Adyant ageous

ment of t he 1 nv ropor ion the
Ivesttidr anotiree adl\&nﬁagemds etztioglimeratol thel iavdgionelarprdportidn the water/cereals

f er abl. cor o the invention the
+01f ’ﬁ’t“ﬁtlgg‘ﬁwﬁﬁbhf %‘i‘ﬂﬁ%ﬁadded is present at a rate
Bbcding 2o WRI MY | 'tﬁb feﬁh@ﬁtb@&h 5%%11{ D&iBaE sad ?)%sgﬁt at a rate of 0

oi |l calces dry wei ght n a particular
-2 \a@ighﬁ%ag edaiprentiedéanent atdie dimaiet dryevaigilit ur e rredl um
ri.ses .oil %cakes and..i s a_II devoi d ofgtxh/l . .
rTE \g]a Afygn e&gs?olésg odlmenfﬂ\ @’et%m}lf?eme mum comprises oil

cakek ﬁﬂ@ﬁttb@ﬂytd@ﬁnﬁ %fﬁ'i%%cﬁi%ﬂ@&r&ﬁt%%nh elﬁhosen from anong
bacteria, mcroscopic fungi, notably yeasts ; the

Assording tredie unvedicsaths frmenthtermgtatom amsay fwreatmong bacteria,
nel ze

 mierpPEpke B A endt s ol e bt nehio e e Bomamppne whent,

speltf hﬁuibl,l Ibkitleg Rk Wav1ey,| ricakaleair, GhASemh hidBuaNDRg is particularly
soy, peanut, rape, sunflower, 20f I ax, gr ape pip,

usedoprd e cbpieamegion sil WCR%ﬁweiihosﬁw frerakewngtsh, prahws, rape, sunflower,
k a el.ng..par Ly, use |nv

o P50 by 0K R0 AT KB 00, %048 B 75 AGNDHL e beog

particaityimgegdont ai ni ng a m xture of vvat er, cereals and/or

%SI cakes and possibly fernmentation agent and,
T35 inveagen alsg gdatanth DIOMRISIKE GRAEKIBave been i ncubat ed

' n abﬂ &Qlﬁéﬁlﬁnn?%éﬁgfgﬁpo P Hﬁg\ﬁ?%ﬁgle %%ea?mf? /'o{'%gt cakes and

e 1 nvention I'on conpri’ses I ncu

po*sstiﬂsl@cftm&g@sloatagamaﬁg of 0.5 - 1.5 g/ kg cul ture
medi.um notably 1 g/kg.culture nedium _Advant ageously

ins dB¥eC %ﬁ%&é@d/a%ia&\@ﬁt gl prveeehECHpRiath i sl culture medium.
SRR R B L, B 0P SRRl g fouoerd

insect eBf al 2 rataof &6yl .beflaeeitud me@ummotablyabd/ig Sulame medium.
In an advant a%eous enbodi nent. of the

r&ot abl qy 6 mMm
AN TRRTOUR YIRS L BRE 5 CPBHINEE W 1%1@§6m@ﬁ&émpaq1rlpm fewE maxinum
body%ﬂ&ﬁeteﬂ paegd, it Has, %@ﬁ)} bSghY etk Effﬁémﬁg | nv %th between 5 ~

l'ucens mni-larvaé as ta| né
12, nutab}ydcl:t\s@emlﬁs#&/rrmﬂmom@l thnodxfblgabiamr ment | oned

Crlt%
In"an a Vaniacreous embodiment of the invention the composition comprises Hermetia

illucens 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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4 When pal m kernel oil cake is used as culture
medium for Hernetia illucens,, the ratio between the
quantity of insect eggs and tqhe quantity of culture
mediumis equal to 500, advantageously equal to 1000,

. il a. L
TP PKADLANAL S, SO b Subg In Bt Siok Her AL siucens, the raro
betweenetht | antity of metdiagef and dld gihaititg of icvitng pediser iseehual to 500,
i nsect | arvae whq maxi mum di anmeter, between 1 - 4 )
ViR E D YL alo SR TAt AHGRE e s Hody | gend sill more
advRRLWBENy 8quat % 26®Y abl y between 4 - 8 nmm notably 9 mm
notably 6 mm are kept approxi mately constant during
Anothemsim 41 ke ky/eniot sk yndhate &ksobtaining Imeng gaeserved insect larvae

conprising.the follow ng steps ;,101) .incubation of .
oS Bl duiien, SRR 1 Sdl BninbBint R T WA radmum body
leng®, BB, 5 CET, 0l pRehREn O | 8 GakeSotaBifth nROSSItIIY 6 Rm, are kept
fermentation agent, said incubation being carried out
appigiinately kendeysiuaing ahiges Hedekndnat#By Pavseks sgidemethod comprising the

[ , Inorder to obtain an inventive conposition,
fonc%@%é‘%@%r ation of said conposition until a water

Pondcabitidaed Oiwsekb Y dsvwai phitlivenghiinn cokbpthiant ageausdywater, cereals
i S obtained, 3) collection, from

igf??a%%%ig g@{e?f i ?E%ﬁsihlmxﬁ frpneniatonagenl Jaie Inaupeipngbeing carried out

max| [ - . . | . ) .

Sk 0o AL SRR EE b iful, QAP i B menive
9

betwepstitdonr, 8 mm not ably rnm notably 6 nmm and,
) transfer of said |living |arvae as collected_in a. ,
ﬁeés*r@g%m@n#? 2 GempOsifir EnfilhayalgTecontintibelony deg Gygighy/weight),
| N o bRidB5US MY NG Bhy/ hERAD idoMBRES, notably 6 weeks,
unger Gag - 8% %rQeF%tilO’e gr#%%)@g%nd at a tenperature
Yetolzeton, 2frem18M] cnotpabtipn,18Cliving iAssorigivag wih anmaximum body
advant ageous enbodi ment t he i nvention the
or BAGERT gﬁt"@rﬂ? m mfnawagfx s PR gPeyin GG depglhetween 5
out1of heBbIh HebldenzeR BGYSotably Al FDBH1IAH ehe o, " Ol | ed
space wherein the insects are reared and protected.
4¥hirensiast dfotichlivimgslaone aa qoéedietin adnédlensi anyirofimerdSvhdre they are
grow h.and .devel.opnment, of |arv nd is.therefore
DS e PR e SR EE pafRo ol E RS Luter 60 - 80 %
The|#Re $emidifsakl at R eRHpahiuR Set@ES LONfd tedotablya 5e@ge
which isolates themtotally fromthe outside ‘ o
Aosoidingnivenmt adypaiopeays eotbodintrapf therinyandida theomagsyprodunsion of mini-
Lnseet.s _or_by.animls ch as.rodents,. reptil.es,
ervag 3 B A ol e ovolth: Rkl SRS i gy gratrolled space
wherSREtE 85e@s afdesed ahe g)r&t_@@éé.ﬂlgﬁsﬂﬂl@ﬂﬁﬁ QY GA 08B aQferfect monitoring of
mni-larvae may breed within this cage, which'is

the ggewthnge deyHopmentidarvae. Aethisdherefoag best adanipdigubemassproduction of
ey sl bl ra abitat of 1nsect

min e PR b Ep SR M Ron B LB B BRE B pom oy

fromahe sihedé BVERININGML bt BotectsGBErh TehnapRAes b0oB MBdcS or by animals
bel ongi ng to the hol onmetabolic group, particularly

such peFefstisaropiilegclatiachizng ¢ hirdseonlyitgsaet aira lgi the spesiggas chosen
i_n:_an_at ] | ati i.0p ty. Ca .

for kBB RARABES MEE Rl AL YR s iy g s i

such 40nann8O0Muan depddduced @EneAvaioagBRUBE Yatnlahhsitdd ek Gi3gdthGvhich are
to Sphagneticola sp fill the cage and foster the

kept geie| oprment of Hermetia illucens insects. I nsect

PUECE FRPLEC B S SHORR S!S 9 i
belongidgeto e-hddomeeksicandupf petic@xily iFRtinei: (Funs. | TRgMsect is reared

...hmoul ting yielding . L o
within a cage 1n an atmosphere whose relative humidity and temperature are maintained,
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5the imago), the first adult insects appear, and,

after staying still during 1 2 hours, theyflylnto

the cage in order to get feedS and to breed.

According to a particularly advant ageous aspect of the

el e a ens

etk BN Bt o B e on B TR Bu TS ggonaing o
Sphng’newablersp e m@I@nafftamr thx dw@pmr Hﬁf!@;&naﬂzﬁdlliz@%&ﬁr&&cm

]?E%n mate. One week after matin the femal e Hernet

PYIRiEEh & BYSheiedh 455- nplony f‘é@ﬁ@ﬁon fray ot 5,000 — 10,000
pup@éggé' ;ﬁés%cpéfa%zf) eﬁxﬁf}[i alS'stc.%elké1 d aﬁerﬁéﬁlvfa? ?hg e. Qflﬁgﬁ GtRilting vielding

are spécially created to t
the Imawdl the éirsti aciutii ihsecofappeary bad) ragtemedyinmstiAcimoingi Ing2 houm, they fly

: referred ect .of th ntion the term

lmoglFet?angé’?‘ 8§£Efeﬂeﬂté€§§ Mdgcé%ﬁ‘(?‘? s the fol ds and
AaNE@hERES ﬁ%ﬁicﬁ@&ﬁ@" eﬂiv%ﬁlta?éd%ﬂé ndpddner %elﬂ'v&gzoﬁf t}f% selected pupae are
pl asti c bag, of the " m ess 15waste bag type

Herr@qm db@emwxmae wdiight after exugisiting, feed alphpnamh}mﬁbhesewater One week
e R P D R e S i e e ot

illucbR£RYSbARGet 04PN PdyPEE8geous aspect of the invention,
the preferential |laying at said artificial crevices

lapachpgesone pmfe@emlbfchal ryelicinbemvisesovhich sex spesiplfy created to that

lX@Qi I to collect said
effe%l?lgg}%i C aga%g%t% ur?fgt%ﬁlt&%tr% Gh\?ol ds and open the
Aabhting ftgﬁpﬁe&deidlhep@t ef 2@ ifhatibalgecdRURifRiQlcre8as » denotes the

t hey contai ned, and which nmay then easily be
folds and gathergnes as gqqlgraﬁﬂqir greend thepeppaingnefunmbliste baggel the « bottomless

wastg %QQ'&)Q é3r @’P‘?%’gtﬁ bfgi’-ﬁ{ %18&55 g@g%p Ao ﬁlreset, Qt?%)%% Sul?ed in order

he”ca bi omas
to pmtdm slbstesaﬂd]bag Whin i1 hes eden pilachd ﬁeéiiﬂ@sﬂﬁﬂﬁw@ﬁﬂcﬁiahﬂs ca.

38, 000 - 40,000 insect eg an advant ageous ]
AR £ ALVE WSSO RbIo) & e H%Pntfpﬁeﬂien@réﬁereré@g laying at said

artifibAaf HIQ@REQQH@&QQ ogéﬁﬁ&ﬁf%bpgr%t oidls b s Egsr fgfxggﬁgg'aﬂ@easﬂy One

is carried out during ays, nota
only lheﬁn)eq:aikeufr i pla\%\m:ehagZAto-un:gﬁtﬁﬁr tiet falols yind Z)pen 8RQatherings to liberate

Under .natu rtiljzing. conditions,
the §rRE @8?9{1&5 agegaﬁﬁléw ot Wil SR b coleeted

T&e & ;
;ﬂ?ﬁﬁb@ k('l‘eﬁg_ aﬂéﬁé%ﬁ%‘cﬁ??s\%s é)hte)ﬁoﬁ-s \gﬁ%{ﬂ;ﬁg te?é;z 3GH §§n ﬂ:ﬁithe whole

of thgicage, bilfit}t t‘ﬂa,fif215da8&g legg dromase, bt vasideS80g mha lg of such a biomass
L enar r. the i nventor has been able to show

contans G- 5%@@@“%5@%8 P88 esult from a di apause
PR e PRI beoW EaDodithetRLSEE uméntl(ré-)neﬁloqeﬂﬁéqﬁs%(ﬁ( %@ Skubation and

the cul ture nediumon which they devel op, and
hatChﬁ%éFﬁn gn ded iculitern gyediemuis taargpdf ewindwinigal val days, notably 2 days, at a

o UEFERRAR sy E RS, e

Uhﬂ@mnht@fél aeriiihef: RbaGEShUNAS t hest | WBaenyidr 9neeAt @liture medium
conditions. This diapause all ows one to stop growth

compgRdstiomagstdidy phlsr kenslasl ¢aes hed watsadbP ; mesigboraigh, known to
attracp?efng)arlgs, Bﬁe%%’tﬁm?r kc%%fs? fja’f:er to larvae,

In a remarkable manner the inventor has been able to show that these mini-larvae result
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 word " dehydration " neans that the cul ture nedi um

has a gradually | ower water ontent, until it
conprises no nore than 15% wat er (wei ght/weight),
ideal |y 10% wat er (wei ght/weight). In an

@ﬁé’ ARt AYBRYSIRTPALARAL, %w tn'fkﬁm?}@i’o tdfgﬁe L0 2 lshiing reactlon from

l'arvae are maintained, before t ration step
iarvae wanp elatdimelch dbsiee ﬂn@mmﬁfﬁtcombnaﬁﬂ ST hizetisyper: ﬂVows one to stop

C, .advant ageousl| s, after
eroR oA G PGP A PrOGER Tl gesnl Hgiiph bl being Ryipd.
FARORGE Ay @tidNS rhdIWE Mt QRe 'cﬁlh%ls%ﬁechﬁﬁ L @fadhélﬂeﬁ;wer water
| arvae as obt ai ned accordln? to the inventive net
coniepl Unkk ifp pepa s | ton ke ftlead 1 $%6r wa&quéwmgm/m&ht)ondqaéy 10% water
(“@%%p %ﬂ?aa rodents, lizard and bird. The insect |arvae
a according to the process of the invention are
P& 4 &lvkatabaous ehibabingent 6f the e eptieP tleatviable bREHah@hined, before
fry and fish with a nouth opening having a di aneter
the ééméféwnlst@,-ama APHIPS e Ebbytwzen 28 mAS° @5 TREblynBeippent 27 - 32°C,
N oht t ho .
o A PR R R Rl e et G A0 # e

athraacthevam dihés énvehtion Isailscade aﬁeoﬂ akacaarwitas e bedige@Saccording to
are honoge negﬁé and whi ch_rmay be C|aSSIerd accordi ng
the ipgerdivy hepr eeanﬂp%? 8t F5h feyatuentpalist erpet e @Hﬁ%ﬁ rodents,
lizard ﬁldo%l%n The mg cﬁ“ﬂuvag " d 9&09&1}:1%/'?@ g Bkdc@gsvg‘lethe invention are
according to Rese 4 call ration stens”iI's ensured Ib
partigdiauy suitadle foe tlmrmpparatwmns? fbet foe &y antdishvothd moﬁthe;g:gmng having a
. _wWhich 70are c |vat ss in mlligranms) and the
dm%%’ﬁrtwe(?? 1$2e agf ngk%@ whi ch is made avail abl e.

T fihsshy @nl‘ﬁnf fa)‘vdce%d W 53@&15&? b'ynfﬁ@nﬁl'v&?mf@ ﬁietﬂo‘ar g@s%ess excellent
undergo a nmuch qui cker weight growth than whe
nutrifjondl @ehtes kihds véryl attracrtgfepﬁ"hw zamldayadaeref tanmxb whose sizes are

th ket . .. T ' tt
hom{yfkalEy BOL B ERES REPHIR] CERaE ka8 Pol Fiistasatibigtion system
(1.5 Wheh.(2Rees s Ag Lhep @.ﬁﬁﬂ UGhd i o AR NRd fidiBydd SeciRBn@to these 4

living i nsect mni-larvae for feedi ng aquarium fi shes
calibgaiipnrsastemel isfgughref by adfeangpihe plopormr@ﬁa:r\mqndhe afnomnt of eggs which

ere CRERTORS S RRRER S PischotShE P imea R seRisoiEn is made
availgplder to attract Hernetia illucens fenales onto a

referential hatching place, and to incubate the thus
&etish peditg é@%wab thVelanerﬁg'em@mw@wa@ undenge ersudhaquieler vegight growth

ume.i reful | fol,l ow ng
than §ih o F SR inds SOUENHbicls BY ERPRE ol s B Lo
Tihg igleatitdwillbé better \v@aMtstobd @\qﬂﬁﬁ@l ﬁélp%ﬁhﬂ@ﬂaﬁ 1 -77 hdrBbe&ow, which
pal m kernel oil cake powder is m xed with g (or 2

deS@fFlPﬂt%@O%fﬂ@ mgthefls angd top vae of lipeg ﬂ@é@tlrymhb%@eﬁ@é&@dmg aquarium
ﬁsheggrﬁp t&%&ﬁ@ﬁ 79 [ I cake pure is obtained, the whole is

in the dark or at free air, at a
tenperature betmeen 25 - 30C during one meek 5At the

end a kind of perfectly honogeneous thus fonented pal m
Exampledet Popparating of iy gultwre medium based on palm kernel oil cakes for the

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

e with a coffee mill 1 kg palm kemel oil cake is ground until a very fine powder is

obtained,



10

25

30

ready for use as a culture nediumfor Hernetia

illucens eggs and | arvae. Ex le 2 - Qats-based

cul ture nmediumfor the incubation of Hernetic illueens

eggs and larvae 10In order to attract Hernetia

ol |

and g S 8 R e R T Lt Rt il a ki of
Herpeefecity iudmmgﬁen@lslmhn &ernehoit cakepueterie divtaimed.s

car fuII nthiafollovvln manner wth a

! B 25
o hedaie i 19 &fg BACR! 050G LN Tnitse 2tk &) &rigmprgRwe between 25 -
povgg}e@ dhﬁnéagﬁ@{vg&g this oats powder is mxed with 2

(or 2 1Ttres) water until a kind of perfectly
issﬁmnmgetdeo@ sf patfezﬂpdmemgsn@m divseiementmdepaprerkeomhpil cake purée is

(we In.relati. ntothe ts dry

readfgptine P et adte o o 2o el i ant Frisogeneous

oats pure, andthe whole is carefully m xed, the

whole is left to ferment in the dark or in free air,
Exagple 2 t-e Massr-basedeciirogueding for3de igonbatipnosic Aewartia illucens eggs
and210| n.the end the kind of perfectly honbgeneous thus
f8rient ed oats pure is ready to be used as a culture
In dreeh tomufhiac: HRFMBEd Gllidehd GRS L08R anstefetdnvial hatEM@a@Dﬂal@ce and to

3 - Production of Hernetic illueens eggs

incudpfe the s efdsinghsget ayavellney Bermeip leensblorvses mudtmrek@ledmm is
Cmﬁﬂﬁ;’ﬁﬁ@gm%g qlegggegﬁm%?év\hl ch had been put into

speci a plastic trays, Hernetic

¢ | hiithcedrsfeaniils I@g!’kﬁhtsf ﬂ@ét@ﬁ vy a KEGElE paRides isaBhined,
hat chi ngs occur between 1 - 3 weeks |ater. Every da

ol s jogtsbpesdesf ist exed with tokg ées 2Widrstle Wekeg sniif yfpémd my perfectly

equi t osing straps and filled wth
Hlﬁggglg%rrseaats urg%:%:sooﬁj 11rlleiquto Exanples 1 or 2 are

epabhé b dent hose dwbighPwbishig ﬂemﬁoﬁ |t@$lie”&t§¥i ﬁf&gh{} is added to this
order to create, around the openi said plastic
ba@gld off @Bﬂ@ctla{dwlmeg%mh Orismyeeef 1n @lh@tlmeﬁﬁxlhemxed
n Fbr ucens. femal es
St PR Tn D ot sianicdi dishats 61 1 magre betweon 25 -
pr efer @itrgadeYweck. Every 3 days 15 - 20 g Hernetic
iIlucens eggs are thus carefully collected by
Todhe eod ieyliag edinsefesti borppa@tepm Bagdermegted oaty purge deready to be

t o aV|d an i or the e must be coll ected
used; iR Ej‘acuver dl)ﬁgﬁﬁ l?g%’ gﬁl Jlkﬁe{“ﬁg%ﬁs aggie,w%e and w t hout

be| ng acconpanl ed with an excess of water or danp.
le 4 - Production of Hernmetia illucens
Exaw +£rmtwa\ﬂfpréerweﬁ@dl§u@nanmer of ca. 51.5- 2 mm

Iﬁ]ﬁdsp%fslaﬁg%teﬁ&ﬁ%qﬁ%e g@e (}heé;"ne ; rge: gfgr][n 151( 1{&)%%1%55 o, &he pupae
which Haé fﬁ:@érhptﬁfmt@)aaqu@llmecihﬂg delgipnaet plasticl tlrag@ EH& nRigSiIBsens males and
obt ai ned_on the sane day according to Exanple 3 are

femajesangyaitesdy woten anbhatehingd easrebFwEs - 3stirsks tetpr epar ed
BRI 42 PORSREEP e e Sy SIS Fhinclosing

strapk ah@ (illba gl ngsitae encdbse ayeAding @o Privipled ays _afrt: @ﬁrttalﬂ@ closed by

,eg&){s{3 have hatched and the Iarvae have appeare
pullipgeiclostieciags 1t praekiol weate apdiduhs Premdag ¢l wif el@fﬁth frgs, folds and

gathé}f %?E %‘ﬂa%@é’eﬂ fhe rgﬁcgsr & éf@l'rllfye;?f% %f‘filngctegagfe g%%, biihg attracted

er con
by thém]mhMeM@mme tunﬂ}ecﬁggsmwfeﬂﬁwdr ation condi t i ons, 10
ﬁays after _the eggs have been fertilized on
a8y T L?rPng Ff‘éﬂqrzgrl{/w?e”@ eag #reitBusseasHply Cgltle%ed by cautiously

openfHg%&h JTRLBLLY Stage.
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15The thus-obtained mni-larvae are carefully cl eaned
(wi thout any water), using a fprush, and placed in
di apause (i.e. a slowed down formof life allow ng the
organismto adapt to hostile environnmental
CORRet kOB ah wtetgfem@éﬂsor thB egod RE§ MR @YLLBY 8¢ aGabl f8dn fashion,
at a tenperature of 15C and under a relative humdity
witlgfut géuas, nd without brige ecenmepaniedrvdil darorsessiné waterioridampae
may be kept alive during 4 - 6 weeks and be used 70 as
l'iving preys to feed aquariumfishes and rearing fish
Exdniple 4 — Prwioetith 09 Hepmaae dfudeRe nihidlaevf h Aiep almdy Mymeter of ca.
be i nterrupt ed and the mni-larvae may be replaced in
LS ¢ harg gpd drlengfB it 6t 6 W@re their growth and devel oprent
rdéleL%LU'B?au'x' [iﬁih &ﬂ@ﬁlﬁ??%g%)admﬂl%gfrof gé €5 _ brom i Cl@n of ca.
ey wll again eto I n di apause, or ev
6 rmneécgﬂterrmmm iHocamleggs zeabtﬁﬁae&mﬁb&: eazﬁe dajPambm@mgw Fmﬁmple 3 are

mcugigtege tl‘ltthOI(}l g|4cl3'l nfgﬂng] nglrri léﬁé{ %eggga\él B ]gx qgs P Eeéngrépread inal
-5 cﬁ‘@la?@;t At Bk &@ﬁ%@@aé@ c,tuh}u?c t%@)/r fgééaﬂ'ﬁls?ﬁteloﬁat&ﬁngszaiéobsewed

- 3'mm and a length of ca.
Five ld@rmsfteeggs egss nbrediatddd @nd ttlnfelasmafdladawppwwi divagtilagon of the

th 2 k | di
culr G SR 5 e b o e LT S s NG g renches, 2
days lafer Canvlafth GKniealy 6F cAatl obh @w&@hﬂ@ﬂ?ﬁ’tﬁ Thdee rsﬁl:l@ﬁ@hydratzon conditions,
cultlvatlontrays Three days |l ater the first

10 dpys after thyscede hevedipse ferdibized on the gulgary sedfumarthe tpgval growth is stopped
atagﬁf;cmaﬂ% d appear ance of larvae a ventilation of the
this carried out, allowing it to be
eaﬂw@bbwn@@ hyighi-aehr e ét@tdafeﬁhlly Eleaigwvithdud ays V\Jaﬁi‘ fugin@ a brush,
water, 9 content of ca. 10%(vve ht / wei ght) . er
and glgee a?erf&@aa@q Oirf- & sheared; dven form elalie %lpmg ﬂmorggg@m to adapt to

hostpégﬁlﬁﬁﬁ{én{a c&ﬁcllfd&r?s? ?ﬂhé g%kCH‘J ! H{eﬁ'{lg%g 14y éa%{n}é?%.thae temperature

esi red "ma
ofli"lﬁlmdoimﬂm mthtmﬁmmh(ﬁtw@fe‘foa/s e carefull y cI eaned
[&9 oyt any water) with a brush and pl aced in
éleéflew@fim@ns glesmw;é%r\%mywﬂwmhwe. C%Uémaﬁ ofAivegks 46l be used

s hﬂﬁ%g&??gﬁn%?d Qtﬁﬁpl Hms Eﬁd kﬁuﬁgﬁﬁﬁpgﬁgtgﬁ: ated cabi net

ﬁaicoahm@mwedt treestatt oI DGpanst magee idem@itad hve tHeumindHidryae may be
such condjtion t he mm-larvaerra

Unde
replaﬁ%d Hsaﬁ(lﬁtca e VelgE 67 #70Wh ad Slexclopmentypay, g antil they
reac h\férggr Qfee nf %hacfheﬁg#' %gllt %nfBeS%l@ﬂgbé PM{‘ 1111&’3%81% H:en reach
to eds, e state o ause na nterru

their antaltsezen n| -l arvae may be repl aced in the culture
medi um where their growth and devel opnent may resune
until they reach a larger size, fromwhich they wll

Exarﬁﬁfé'sn— l??mﬁhﬂtﬁmt(ﬁ‘ 198k, tYlﬂcéysélﬁﬁH $va 'ha@r}ﬁ%?qh gﬁé’fﬁiameter of ca.

eir normal size. 15Exanple 6- Effects o
3 - 4amui 4wbi langgh of ca. he2 ouht ur e nedi um on the endi ng of

Zp LI ol 1R & HHE ARGl B e o o A heth of

10 nBXCRRIHA-Rkia Hn@eﬂiﬁédg@ aB8bWERA dnNt8e BBRESAa df’ﬁcc%gcﬁﬁ ?J‘ﬁxample 3 are
the quantity of culture mediumis varied from 5% 19

moulxafedeg@ls 2ﬂcgrcuB@®gncdmmu sechrasdirepayect in 2000141 or bﬁndaggsad ina3-
som! 85kl B S B 2SRRI BGTRELRLAR: W08 e

hatchY@sgﬁe ggsgl\gdyen in the following tables IAto IC
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
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Table 1 A Culture duration (day) Mean body | enght (nmm
Rati o mass of eggs/culture ium 500X 1000X 1500X
2000X 37 5,58 5,99 7,52 10,19 J14 6,19 8,91 12,10

16, 28

content of ca. 10% (weight/weight). Under such dehydration conditions, 10 days after the
eggs have been fertilized on the culture medium, larval growth is s,:topped at the desired
maturity stage.

The thus obtained mini-larvae are carefully cleaned (without any water) with a brush and
placed in diapause (i.e. a slowed down form of life allowing the organism to adapt to hostile
environmental 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 maintained alive during 4 - 6 weeks, and
be used as living preys for feeding the fish and fry.

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.

Example 6 — Effects of the availability of the culture medium on the ending of groewth of
mini-larvae of the insect Hermefia illucnes

Breedings conditions are the same as in example 1 except that the ratio between the masss of
eges and the quantity of culture medium is varied from 500(1g of eggs for 500g culture
medium) to 2000 (1 g of eggs for 2 kg of culture medium).

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
I7 5.58 5,99 52 10,19
J14 6,19 8,91 12,10 16,28
J21 5,92 9,23 13,08 18,05




J21 5,92 9,23 13,08 18,05 10 Culture duration (day)
Mean body dianeter (nmm) Ratijg mass of eggs/culture
medi um 500X 1000X 1500X 2000X J7 1,5 1,59 2,08 3,29

B
Mean body diameter (imm)
Culture duration Ratio mass of eggs/culture medium
(day) 500X 1000X 1500X 2000X
J7 1,5 1,59 2,08 3,29
T14 1,59 2,24 3,02 431
21 1,87 2,38 3,26 4,54
C
Mean weight (mg)
Culture duration Ratio mass of eggs/culture medium
(day) 500X 1000X 1500X 2000X
J7 8,99 10,23 24,63 44,33
J14 9,61 21,73 51,72 117,28
J21 7,44 20,89 58,84 128,80
5
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

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

10 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 « Botia », is an ormamental

fish which is very much in demand with amateurs. At present the supply in this species on the
15 ornamental fish market comes from solely from fish captured in a natural environment
(Sumatra — Kalimantan).

As this species 1S now becoming extinct, 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
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J14 1,59 2,24 3,02 4,31 J21 1,87 2,38 3,26 4,54

Cul ture duration (day) Mean ight (ng) Ratio mass of

eggs/ cul ture medi um 500X 1000X 1500X 2000X J7
1 — 3 months, one used cut earthworms or biood worms. The latter are Chironome insect
larvae as collected from river sludge, or at the bottorn of ponds or backwaters.

However the use of these living preys raises a hygiene and sanitary problem inasmuch as
they are very often carriers of pathogenic germs which may infect the fish and fry. One must
therefore look for other types of living preys which do not have this disadvantage and which
possess at least the same nutritive qualities as earthworms or bloodworms.

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 Boria fry weighing ca.
0.23 g.

During this 70 days period it has been observed that the growth and development of fry
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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8,99 10, 23 24,63 44,33 J14 9,61 21,73 51,72 117,28 J21

7,44 20,89 58,84 128,80 5 Byanple 7 - Nutritiona

val ue and inportance of Hernmetia illucens mni-|arvae
inrelation to other living preys which may nake up

the feed for the fish TestscChaupidbeen carried out in

order to denonstrate the nutritional quality and

benefits of 10 mini-larvae in relation to other |iving

preys which may be used for feeding fishes, notably

aquarium fishes and fish farmfry having an ora

di atretetiiodbiet wetamidg thsect Jarmm whizhabd kerhetiweenittl a @naxirdum diameter

nm ropoboti a nmacracant hu Cobiti.dae fam.ly),
Al S6UE ot PRI - Gt bl AR AN Thsho JHFAGRDS, Between 5
verly msgdbly hedoomnd wig hna ni%tﬁﬂ{ésg hn, H{o?a%‘f{'% > are maintained
supply inthis species on the 15ornanmental fish nmarket
cormgprofkatelyotersiant rdummgi athleestpé uwesksj mombhatumatks, said method
envi ronmsntt (iSﬂmatra - Kal i mant an).
comprising the' following steps

1) incubation of insect eggs in a culture medium comprising a mixture of
water, cereals and/or oil cakes, and possibly a fermentation agent, said incubation being
carried out until the eggs are hatched and larvae are obtained, in order to obtain a
composition comprising a cuiture medium, said medium comprising a mixture of water,
cereals and/or oil cakes, and possibly a fermentation agent, and insect eggs and/or larvae
which have been incubated in said culture medium.

2) dehydration of said composition until a water content below 15%
(weight/weight), ideally 10% (weight/weight) is obtained,

3) collection, from said composition, of living insect larvae, with a maximum
body diameter between 1 - 4 mm, notably ca. 2 mm, and a maximum body
length between 5 — 12, notably between 4 - 8§ mm, notably 9 mm, notably
6 mum, and,

4) fransfer 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 - [8°C, notably 15°C.

2. A method according to claim ! wherein the eggs of insect are obtained from insect
populations confined in a cage which isolates them totally 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 nearly as possible the

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 Hermetia illucens, reared within a cage in an

atmosphere whose relative humidity and temperature are maintained, respectively,
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As this species is now becom ng extinct, a nmethod for
breeding Botta in captivity has now been devel oped.

However this still raises sone difficulties as feeding

the young Botia is said to be very difficult with

| NeLhy CAMENEARNAL F70095°0MIB DRIoe RS in Ble8iHAE &3 pPints belonging to
flakes. This fish, 20as wéll as the fry, prefer§ bl'y

f eephagrelicaloag. preys. For the very young stages (under

one nonth), weaning is carried out with Anem a

nauplii. For nore advanced stages, viz. between 11 1

4. 3 MRAoAScc@BRgUS @y 6PElaRA T RVWDHABreRf indc@ 9 Mré@iaced inside the
The latter are Chironone insect |arvae as collected

f r sAEe indastis ey ationtraygtcontamitmea o @F— PoAYS parae per plastic tray.
backwat er s. However the use of these living preys

rai ses a hygiene and sanitary probleminasnuch as they

8 ey mﬁbdcetct:@ﬁirfgaworan?rc&" dimpat Koy emkiQBIsEE vk 6t 1ARYIn artificial
infect the fish and One nust_ 5t herefore | ook for

ot quey pdchafre ppagialy Cﬁ‘?ﬂé%ﬂsm\ﬁkﬂt EHeelgn Hestinpagsdaate wicknity of a culture
}/ ANt age and whi ch possess at |east the sane

nutrl I'Ve qualities as earthwornms or bl oodworns.

During a period of 70 days mni-|arvae as produced

nple 4 h f
Ccor dl n ac&o%@{%g%y of gl szalngg r}%oggrgwl?%%%e te q%r gﬁ]o sn%&gpr oil cakes
b' %g&’é‘f‘gé H’f‘felli‘x?e\ﬁ?atf%ﬁeﬁ tﬁfc fdﬁ{ke&'m Lffb@%;i Quif 'v&é%ﬁ ah§ 3t a temperature
condi tfFons, nont ry we g I ng ca.
100c28ey 27 - 40ﬂmnmn@hthﬁsmaﬂ2ﬁayxiber|od it has been
observed that the grow h and devel opnent of fry fed
with Hernetia illucens mni-larvae is 1.2 tinmes nore
7.2 fhef@hcWhiihgt 1%0&1% (gieaaﬁ‘ﬂst D i PboRMRIhe \Qél@ﬁ&é%&ﬁ? gr water/oil
as rapid as wth those fed with cut earthworns.
CLAYB weigil metohod theoculdipe ainading imbeivteeh ar vde mthakdjn I 22 and

. are EQF@ ive, with a maxi num di aneter between 1 - 4
DI

P S ca. 2 nm and whose naxi num body | engt hs,
between 5 - 12, notably between 4 - 8 mm notably 9

mm notably 6 mm are nmaintained approxi mately
Scoﬁsm&ﬁpdoh@pblﬁlgl%to resasf caimedkd "nodaisiy e weatdiserealstoil cakes
sai d. met ho d fo | owi ng steps : 1)

i n€ f%% E&QE itg Sgna g cul ture nedi um

conprising a mxture of 10 water, cereals and/or oi

cakes, and possibly a f er ment at i on agent, said
9. néubeibp® Acdseding te anst pleelaimnst | tank.iwhereia thfg@slhm giedium comprises a
ha d la t
B AR L0 P P LB hhon o e
CopmEd] Shrigorbi Ndakksg wigwat er, cereal s and/ or oil
cakes, and possibly a férmentati on agent, and i nsect
eggs and/ or Iarvae mhich have been incubated in said

ult I {

1B CE o e fP oty SENELA L8 SR ok, SAERP b imotudes o
[ d@ﬁhi,)andQ%D(aﬂi@Id@h@}ﬂ\@éIagflhddeds"em’@ﬁlaiﬁ@ﬁdigelﬁ)
col l ection, fromsaid conposition, of |iving insect
| arvae, with a nmaxi num body di aneter between 1 -

0 [ :

i'f %gx’%t%%cfa clo?dl We noiiciﬁ'@% mn.“%d'l(?%ﬁy n%lﬁ @184 ?H%RI?% ‘gfe‘a&ng includes a
ZOﬁrrmsntatmmdageﬁ) whichn &f drosaf fisal dmbhy |baq6jzaramaen1aﬁ)300p1c fungi as
collected in an environnent without feed, where they
arossD WilAnBRISIRPP GRMPTIRNG feASifar k, during at | east 4
weeks, notably 6 weeks, under a rel ative hum dity
betmeen 60 - 80% and at a tenperature between 12- 18C
not ably 15C.
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25 2. A nethod according to claim1 wherein the eggs
of insect are obtained from ilgsect popul ati ons
confined in a cage which isolfates themtotally from
the outside environnent and protects themfrom
a0y ep.%mgﬁﬂ’gefo dn?stﬁ{fﬁsﬁmg’ i {BY1 180hBRE S the SR8 GASBUM comprises
eing arranged in such a manner that it reproduces as
neaetegisasaigossiald beinpeh8fmatranaimrgbinvthast, epeli, redet, sbarley, winter

whi.ch are ke there. 3. A nethod according to any of

cl ahaﬂ?& i %‘ﬁ%t’rﬁ"@z SR Bﬁ‘dtoﬁé' i nsects belong to the

hol onet abolic group, in particular Hernetia illucens,

reared within a cage in an atnosphere whose relative

W giethpdageortimgpe ray of elaime! tmildt ahast) thesvpusthediip comprises
13 et ggsen iEO q §(O§/ and 057 o t?OC, advant a%eougl in e. sunflower
pr 88eice” 5 pl ait'S Berg s PG 16" SpRAgIaYs €6Ha “s%sf e R ‘
netthedraseHipdbing, (@ ganindfalsli@h®boil chi@s3 wherein

i nsect pupae are placed inside the cage in plastic

exuvi ation trays containing ca. 5,000- 10,000 pupae

BT RSBl Sy ATERRI ASE0CHNG . At B cation nd
ar hitchigp atepdn ehd @gisramibdinmak a3 ouadibriheCr € 3tdads, hotably 2 days, at
that effect in the imediate vicinity of a culture

me 8ilGiRReratores betiveip 2 0 d> do ckadhptvestahl - 33 CefdephE 29°G o

5, wherein the cereals and/or oil cakes undergo a
fernmentation, in the dark or in free air, during 1

1se akmeihdd atcoading iparatiund Bmbdttod nwRéetemn tAOTyingddradd yre maintained,

be en 27 - 32C. 157. A method accordinhg tqQ any of

cl AFRES the éshw?'aweﬁ% 4t £ RN BV % o1 D R Pgibetween 27 -
ca i,gbtosati,0:,bn t 2 j I

oA SRRSOl 0D R TEE DA el RP S

according to any of clains 1 to 7, wherein the

r/ cereal s+oi | kes, wei ght ratio.is.betwe - 3, .
e REPEBRT A sk oo aear o 75 O 6154 | of T GI1aT fhe Preparation
t 0o Baquiheh i ohB Gomeliidiemardium conpri ses a
fermentation agent which is added at a rate of between
0 -2 weight%in relation to the cereals and/or oil

akes dr i ght . -10. A nethod according.t of .
1d; e ool TPt s Pt ac ol G Pu REGHGRT T it Rl eippeparation
Cak@bfec@ st frpaddfistel WitlemQrsl Rdmabybadead] benunemt AétaBIN between
agent . 11. A nmethod according to any of clains 1 to
107 - Whighei n the cul ture medi umincludes a

30f erment ati on agent which is chosen from anong

bacteria and m croscopic fungi as chosen within the

18r @@tﬁ?@@ﬂm{ behpisiyeastibure ndedii whithRthaes 2eGRfeH fwhter, cereals
any of clains 1 to 11, wherein the culture nmedium

c odfar sk cakep eandspossibisia demealasion depe. iredierges padlpr larvae which
anpng b\é@f ﬂ{cubzf‘c@f? lu{ 521 BhkGe rge%{g!ltﬁy\zvhgidfiﬂlt & cgl%giisez%d/or the oil cakes
rice, millet, rye, sorghumand oats.

have undergone a fermentation, in the dark or in free air, during 1 week and at a

temperature of 27 - 40°C, notably 27 - 32°C.

19. Composition according to claim 18 comprising insect eggs which have been incubated

at a rate of 0.5 — 1.5 g/kg culture medium, notably 1 g/kg culture medium.
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513. A nethod according to any of clains 1 to 11,

wherein the culture medi um cqgprises oil cakes, said

oi | cakes being chosen from anong soy, groundnuts,

rape, sunflower, flax, grape pip, olive, sorgho and

Ral Ookpssiein Qcbrdigk @S any of ddimsA et od, aseolthanGiséod larvae with a
any of clajnms 1 to 13, wherein the insect egg

i nCUBEIUEH bedidinoieiar dREHENst e TR 1RGN R t1De 2R @i pa¥imum body

S S SRR O 105 sl LB 2y st

320 i deally 29C. 15. A net hod accordlng to any of

aims 1. to 14, wherein the |iyi | arvae are
ﬁr& %%P%gwn BEPGHE P REY ¢ ﬁk@a?saﬁ @%’»%W@ﬁrel%ﬁwe?ggs and/or larvae have
{ CITRES BbIEd BRBEAAf mudnE: Notabl y betueen 27

532C, 1deally 29C, during 3 - 6 days after insect egg
hatchlng, notably 4 days. 16. Use of insect |arvae as
obt ai ned according to any of clainms 1 to 15, for the
preparati on of aquariumfish and donestic animal feed.
2017. Use of insect |arvae as obtained according to
any of clainms 1 to 16, for the preparation of a feed
for fry and fishes with an oral dianeter between 1.2 -
4 mm notably between 2 - 3 mm 18. Conposition
conprising a culture nmedi umwhich includes a m xture
of water, cereals 25 and/or oil cakes, and possibly a
feimentation agent, insect eggs and/or |arvae which
have been incubated in said culture nmedium wherein
the cereals and/or the oil cakes have undergone a
fermentation, in the dark or in free air, during 1
week and at a tenperature of 27 - 40C, notably 77 -
32C. 15 20. Conposition according to any of clains 18
and 19, conprising insect |larvae with a nmaxi num body
di aneter between 1 - 4 nm notably 2 mm and a naxi num
body | ength between 5 - 12, notably between 4 - 8 mm
notably 9 mm notably 6 rum 21. Conposition according
to any of clains 18 to 20, wherein the eggs and/or
| arvae have been obtained from Hernetia illucens.



