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HEBEIIMKUX €BPONEHUCHKUX MIANPHEMCTBAX, y cepeaHboMmy, ckiagae 250...750 eBpo, a,
BpPaxoBYIOUM, L0 CEpelHs IUIolla MIANPUEMCTBA B YKpaiHi MoOXKe JociraTH S5 THC. ra, I cyma
Moxe ckinactu 4...5 tuc. eBpo. Lleit acmekrt, 6e3yMOBHO, aKIIEHTye Ha co0l1 yBary BIIACHUKIB
rOCIO/IapCTB.

Ha Teputopii Ykpainum Ha naHuii dac mpamoroTh 12 iHo3eMHUX Ta 1 yKpaiHCBKUI
ceprudikariitni opranu. 3okpema, «Opranik cranmapt», «Biokontroll Hungaria Nonprofit Kft.»,
«ETKO», «ABCert», «ICEA» Ta inmii.

VYkpaincbkuii ceptudikamiitauii opran «OpraHik cTaHAAPT» MAa€ MIKHAPOIHY aKpeIUTaIliio
Ha MPOBeJeHHA cepTudikaniitHux poOit i Bu3HaHHs €Bpokomicii Ta LlIBelinapcrkoi Kondenepartii.

He nuBnsiurch Ha BCl HasBHI TPYJIHOIII, OpraHIYHUN HAMPSAMOK ISIIBHOCTI Y CUIBCHKOMY
rOCIOJIAPCTBI BBAXKAETHCS MEPCIIEKTUBHUM 11 YKpaiHu 1 HaOyBae Bce OiNbIe MOIUPEHHS y CBITI,
SK cepel BUPOOHUKIB MPOAYKINi, Tak 1 cepex ii Oe3mocepenHix crmoxuBaviB. IIpomykitist
OpPTraHiYHOTO MOXO/DKEHHS CTa€ BCe OUIBII NPUBAOIMBOIO SK JJIsl €BPOMEWCHKOTO, TaK 1 JJIs
HAI[lOHAJILHOTO ~ CHOXKMBada. BpaxoByrouum Te, mo YKpaiHa Ma€ TMOTYKHUH [OTEHIial
arponpoMHCIOBOTO KOMILIEKCY, BOHa MOXXE€ CTaTH OJHHUM i3 TOJIOBHHX EKCIOPTEPiB OpraHiqHOl
npoaykiii Ha puHky €C.

TRENDS OF SHRIMP FEED PRODUCTION

Liudmyla Fihurska, PhD, Assistant Professor, Department of Feed Technologies and Biofuel
Odessa National Academy of Food Technologies

Y cmammi 3d3HAYEHO, WO HA oanull yac p036’€()eHH}l KpeeemokK € pO36UHEHOIO 2cAly3310, SIKA
Mae 3HauHe nowupenHs y ceimi. Hasedeno Oani nmpo nompebdu Kpegemox ) NONCUBHUX MA
OI0N02IYHO-AKMUBHUX PEYOBUHAX, UMO2U 00 00 €EMHOI Macu ma e1acmugocmeli KOMOIKOpMIE Ol
kpesemok. Iloxazani npobaemu, 6UKIUKU, MaA NOOATbUL ULIAXU PO3GUMK) 2ATLY3I.

The Food and Agriculture Organization of the United Nations (FAO) has released data
indicating that trends in global consumption of farmed fish and shellfish exceeds that of beef on a
weight basis (Alltech, 2013). Shrimp (or prawn) culture is widespread throughout the tropical
world. It is in an industry set for a period of strongly growing demand, and is currently worth
around US $ 10 billion.

Farming system and feeding strategies vary with shrimp size (larval, nursery, juvenile,
adult), species and country. Production cost depends on farming system and vary from 1-2 US
dollar per kilogram of live shrimp to 5 US dollar (Albert G.J. Tacon, 2004) with feed conversation
range from 0,9 kg/kg to 3,0 kg/kg. While some 20 species are cultured in various parts of the world,
the majority of production is based on six species (Figure 1). For the eastern hemisphere, the fast
growing giant tiger shrimp Penaeus monodon is the most important, while in the western
hemisphere, the white shrimp Litopenaeus vannamei is the leading production species. Feed most
often represents the greatest percentage of the total cost of raising fish and shrimp. Therefore,
correct requirements are necessary for feed production.

The factors which determine the quality of a feed are its nutrient profile, anti-nutrient status,
particle size, texture, stability of nutrients, attractability, digestibility, anabolic efficiency and shelf-
life.

Nutrients essential to fish are the same as those required by most other animals. These
include water, proteins (aminoacids), lipids (fats, oils, fatty acids), carbohydrates (sugars, starch),
vitamins and minerals.

Proteins and Amino Acids. Fish meal, soybean meal, grain by-products, skim milk powder,
legumes, and wheat gluten are excellent sources of protein. Additionally, the building blocks of
proteins (free amino acids) such as lysine and methionine are commercially available to supplement
the diet. One of the most important issue in shrimp feed production is alternatives of animal protein
sources. Several factors have stimulated efforts to find alternatives for marine protein sources in
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manugctured shrimp feeds. Certainly, price is the key reason to look for replacement. The supply
and price of high quality fish meal, as well as shrimp and squid meals, fluctuate dramatically from

year to year. There is also a general concern of the potential negative impact that fish meal
production might have on natural fisheries (Naylor et al., 2000). Because of its attractive amino acid
content, availability and relatively affordable price, soybean meal and soy concentrates have
received increasing attention as substitutes for marine animal meals (Douglas E. Conklin).

Lipids. Oils from marine fish, such as menhaden, and vegetable oils from canola, sunflower,
and linseed, are common sources of lipids in shrimp feeds. Important topic is ensuring necessary w-
3:w-6 relation.

Carbohydrates. Cooked carbohydrates, from flours of corn, wheat and other cereals, are
relatively inexpensive sources of energy that may spare protein (which is more expensive) from
being used as an energy source.

Vitamins and Minerals. The variety and amount of vitamins and minerals are so complex
that they are usually prepared synthetically and are available commercially as a balanced and pre-
measured mixture known as a vitamin or mineral premix. This premix is added to the diet in
amounts to ensure that adequate levels of vitamins and minerals are supplied to meet dietary
requirements.

Binding agents. Another important ingredient in shrimp diets is a binding agent to provide
stability to the pellet and reduce leaching of nutrients into the water. Carbohydrates (starch,
cellulose, pectin) and various other polysaccharides, such as extracts or derivatives from animals
(gelatin), plants (locust bean), and seaweeds (agar and other alginates) are also popular binding
agents.

Preservatives. Preservatives, such as antimicrobials and antioxidants, are often added to
extend the shelf-life of shrimp diets and reduce the rancidity of the fats. Vitamin E is an effective,
but expensive, antioxidant that can be used in laboratory prepared formulations. Commonly
available commercial antioxidants are butylated hydroxyanisole (BHA), or butylated
hydroxytoluene (BHT), and ethoxyquin. Minerals are inorganic components of the feed, which are
components of hard and soft tissues, cofactors and/or activators of enzymes, also they have function
in acid — base balance in production of membrane potentials and osmoregulation (Tim O’Keefe
2011).

Physical properties of shrimp feed depend on shrimp feeding habits. For slow-feeding
species such as shrimp good pellet stability is required. Also shrimp prefer sinking pellets (density
greater than that of water, 1 gfjm

The feed production involves grinding of raw materials (by hammer mill and
micropulverizer, particle size up to 300 micron), mixing, steam condition, pelleting (extrusion),
drying (to moisture below 10 %) for good shelf-life of feed).

Pelleting and extrusion are two most popular processes which are used for shrimp feed
production. Both of them have pros and cons (Joseph P. Kearns, 2010, Riaz, 2007). The most
important advantages of extrusion cooking of shrimp feed are: reduced feed ingredient costs,
improved feed water stability, reduced nutrient leaching, improved nutrient digestibility, increased
oil and energy addition, higher starch gelatinization, increased feed efficiency, increased potential
shrimp growth and profit per unit of feed intake. Also extrusion causes potential savings in recipe
costs (extruded recipes reported to have $ 20-$ 100/ton potential savings over pelleted recipes,
extrusion process allows reduction or elimination of special binders and extrusion process can use
less expensive starch sources. However, extrusion has higher operating costs (operating costs for
extrusion typically reported to be $ 20-25/ton higher than for pelleting).

The most current challenges of shrimp farming are (Tacon, A.G.J., 2002):

1. Production eco-friendly shrimp feed (minimum faecal and metabolic wastes).

2. The dietary nutrient requirements of shrimp under practical farming conditions,
particularly in outdoor ponds, are not well understood.

3. The potential value of feed additives such as free amino acids, feed enzymes, chemo-
attractants and feeding stimulants, probiotics, and immunostimulants for farmed shrimp needs to be
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recognized, and practical application technologies for their successful incorporation in
manufactured aquafeeds need to be developed.

4. Shrimp farmers may deficiency of understanding of the major nutritional role played by
natural food organisms (including microorganisms) in the overall diet of shrimp raised under
practical farming conditions.

5. There is an urgent need to maximize dietary nutrient utilization efficiency and minimize
nutrient loss and feed wastage resulting from pellet disintegration, nutrient leaching, and/or
overformulation.

6. The industry needs to recognize the increased dietary nutrient requirements of shrimp for
the maintenance of optimum health and disease resistance under practical farming conditions.

Even though there are many challenges, shrimp feed production has great potential as
important source of animal protein. The article shows farming system and feeding strategies of
shrimp production. Feeds are major part of shrimp production cost. Ingredients which can be used
for feed preparation were shown. Features of feed processes were discusses.

MNEPEPOBKA MOBIYHUX NPOJYKTIB KOHCEPBHOI
HPOMUCJIOBOCTI B KOPMOBI IOBABKH

€ropos b.B., 1-p TexH. Hayk, npodecop, Yepnera I.C., kaHa. TeXH. HAYK, CT. BUKJaJay4
Onecbka HalliOHAJbHA aKaJeMisl XapYOBUX TEXHOJOTil

[ITaxiBHUNTBO € HaWOLIBII MOTYKHOIO Taidy33i0 TBAPUHHUIITBA, IO Ja€ IIHHI TIE€THYHI
MIPOYKTH Xap4yyBaHHs 3 BACOKHM BMICTOM O1JIKa, Ta BKIFOYAE B ceOC BC1 TEXHOJOTIYHI MPOIIECH BiT
BIITBOPEHHS /10 BUPOOHUIITBA 1 peari3allii roTOBOi MPOTYKIIii.

EdexTuBHICTh BUPOOHWITBA MPOAYKIII NTaXiBHUITBA B 3HAYHIA Mipi 3aJ€XHUTHh BiJ
palioHaJIbHOTO BUKOPUCTAHHS KOPMIB, IO BU3HAYalOTh HAMOULIbII 3HAUYyIly YaCTUHY BUTpaT Ha
BUPOOHUIITBO TpoAyKiii. HaiOinpln pamioHAIEHUM € BUKOPHUCTAHHS HETPATUIIHHUX BUIIB
CUPOBUHHU, Ki 32 CBOIM XIMIYHUM CKJIaJJOM HIYUM HE TMOCTYMAIOTHCS ICHYIOUHMM, a 32 LIHOBUMHU
KPUTEPIsIMH 3/1aTHI 3HAYHO 3HU3UTH BHUTPATH HAa BHUPOOHMITBO KOPMIB Y BHIJIAII CYMIIIEH,
30aJIaHCOBAaHUX 32 BCiMa MOKUBHUMH, MiHEPaIbHUM 1 010JI0T1YHO AKTUBHUMH PEUOBHHAMU.

Pazom 3 TMM, KOHCEpBHA NPOMMCIOBICTh LIOPIYHO CTHKAETHCS 3 TAaKUMHU MpoOIeMaMH SK
KOMIUIEKCHa TepepoOKa BTOPMHHMX CHPOBHHHUX pECypcCiB, CTBOPEHHsS O€3BIIXOJHUX Ta
€KOJIOT1YHO YNCTUX BUPOOHUIITB.

['onoBHUN HECTIPUSATIUBUANA €KOJIOTIYHUM BIUIMB CTBOPIOIOTH HE YTHJII30BaH1 BIIXOIU
nepepoOKH POCIMHHOI CHUPOBHHU. OCKUIBKM NMPOBAPKEHHS Y MepepoOlll BIAXOJIB NPaKTHYHO
B1JICYTH1, OCTaHH1 BUBO3SITh HA CMITTE3BAJIUIIA, 1110 ICTOTHO MOTIPIIY€E €KOJOTIYHY OOCTaHOBKY.

TakuM YMHOM, METOI JOCHI/KEHb € BHUBYEHHS MOXIIMBOCTI BUKOPHCTAaHHS MOOIYHHUX
MIPOJYKTIB KOHCEPBHOI ITPOMUCIIOBOCT] Y BUIJISIII TOMATHUX BUYAaBOK IIPU BUPOOHHUITBI KOPMOBHX
100aBOK Il OJAIBIIOT0 BUKOPUCTAHHS B ITaX1BHUIITBI.

Ha cporogHimHiil neHb €KCTpyAyBaHHS € 11€aJbHUM TEXHOJOTIYHMM IPOLECOM st
30arayeHHsi 3€pHOBHMX MPOAYKTIB, SKI XapaKTepPU3YIOThCS BHUCOKHMM BMICTOM KpOXMAIIIO,
MPUPOJTHOI0 CHUPOBUHOIO POCIMHHOTO TOXO/DKEHHSI 3 MIJABUIICHMM BMICTOM OlJIKa, BITaMIHIB,
MIKpPOEJIEMEHTIB, OpraHIYHUX KUCIIOT TOLIO.

[Tpouec ekcTpyyBaHHS 3epHa MOB'I3aHUN 3 HEOOX1IHICTIO HOro 3BOJIOKEHHS 110 16...18 %0.
3BOJIOKEHHSI 3€pHa BOJOI0 HE Jae OaxaHWX pe3ynbTaTiB, OcKiIbkd TutbkH 10...20 % BoaM
MEePEXOIUTh Yy BHYTPIIIHBbO-3B'sI3aHy BOJIOTY, iHIIA YaCTHHA BOJHM € MOBEPXHEBO-3B s3aHOM0. Lle
NPU3BOJUTH JI0 3HI)KEHHS €(EKTUBHOCTI MPOIECY EKCTPYAyBaHHSA 1 /IO OTPUMaHHS T'OTOBOTO
MPOAYKTY 3 IMIJBUIIEHHMM BMICTOM BOJIOTH, IO BUMAara€ CyLIiHHS, a 1€ MiJBUIIYE BUTPaTH
eJlekTpoeHeprii. BUkopucTaHHS CHPOBUHHM POCIMHHOTO MOXO/KEHHS 3 MiJBUIIEHHUM BMICTOM
BOJIOTH JI03BOJISIE 3aMIO0IITH HEPIBHOMIPHOMY PO3IOJLTY BOJOTH B 36pHOBOMY KOMIIOHEHTI, TOMY
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