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TRENDS OF SHRIMP FEED PRODUCTION

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

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 current-
ly 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 conver-
sation 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. 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 spe-
cies. 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 effi-
ciency 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 availa-
ble to supplement the diet. One of the most important issue in shrimp feed production is alter-
natives of animal protein sources. Several factors have stimulated efforts to find alternatives
for marine protein sources in manufactured 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, sun-
flower, 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 com-
plex 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.
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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 bu-
tylated 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 os-
moregulation (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 g/cm3).

The feed production involves grinding of raw materials (by hammer mill and micro-
pulverizer, particle size up to 300 micron), mixing, steam condition, pelleting (extrusion), dry-
ing (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, in-
creased oil and energy addition, higher starch gelatinization, increased feed efficiency, in-
creased potential shrimp growth and profit per unit of feed intake. Also extrusion causes po-
tential savings in recipe costs (extruded recipes reported to have § 20-$ 100/ton potential sav-
ings 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, par-
ticularly 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 recognized, and practical application technologies for their successful in-
corporation 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 min-
imize 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.
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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.

Scientific supervisor — Prof. Bogdan Iegorov

I'PAHYJ/IFOBAHHSI - 3AHOPYKA ITPUBYTKOBOCTI
BUPOBHULITBA KOMBIKOPMOBOI TPOAYKIIII

Bariescbka H.O., acnipanT kadeapu TexHOJI0rii KOMOikopMiB i Oiomasinsa
Onecbka HallioOHAJBLHA aKajJeMisi Xap4oBHUX TeXHOJI0riii, M. Oneca

Haykoro 1 mpakTHKOIO JOBEIEHO BUCOKY €(EKTHUBHICTh 3aCTOCYBAHHS TPaHYJIbOBAHUX
KOMOIKOPMIB 1 MOYJIMBICTh TOBHOT'O MEPEXOY CLIbCHKOTOCTIOAAPCHLKUX TBAPUH HA FOJYyBaH-
Hs (opMoBaHMMHU KOMOiIKOpMaMHu. Y JaHiil poOOTI MPeCTaBICHO OIS MUTaHb LHI0J0 YA0C-
KOHAJICHHSI TEXHOJIOTIi TpaHyIFOBaHHSI KOMOIKOPMOBOI MTPOTIYKIIii, 3 METOIO0 3MEHIIICHHS BUT-
par eJeKTpOeHeprii Mpu MpOBEACHH1 JaHOTO MPOIIECY.

TexHomorist TpaHy/IIOBaHHS KOMOIKOpMIB movana po3BuBatucs B 1950-1960-x pokax
(xpainu CH/I) mpoiinuia nepion OypximBoro po3sutky B 70-x pokax. 3 2010-2012 poky,
yacTka BUPOOHUITBA IPaHyJbOBaHUX KOMOiKopMiB 3pocia 10 70-80 %, (SKIIO PO3TISHYTH
Kpainu 3axinnoi €Bponu, Hanpukiaaa, Hinepnannax, To 10 90-95 % — Benuki KoMOIKOpPMOBI
MIPUEMCTBA Ta KPYIHI XOJJIWUHTH). Take cTpiMKe 3pOoCTaHHS OOCSTIB BHPOOHHIITBA
KOMOIKOPMIB B IPaHyJbOBAHOMY BUTJIsi/Ii 0OYMOBIICHO IIUIUM PSAJOM iX IepeBar mepen pos-
CUITHUMU KOMOikopMaMu. ['paHysroBaHHS JI03BOJIsi€ 3a0€3MEUNTH CTAaOUIbHY OIHOPITHICTD
KOMOIKOpMY, MOJIMIIATH CaHITAPHO-TITIEHIUHI MOKA3HUKH, MiJBUIIUTH MMOXUBHY IIHHICT,
30UTBIIUTH TIepio 30epiraHHs; MOKpanuTH (I3UYHI BIACTHBOCTI: YaCTKH KOMIIOHEHTIB HE
CaMOCOPTYIOTBCS, 3HIKYIOTBCS BTPATU MPOJYKTY 1 MHJIEBUAUICHHS MPU TPAHCIOPTYBAHHI 1
30epiraHHi, MiABUIIYETHCA €)EKTUBHICTH BUKOPUCTAHHS CKJIAJICBKUX €MHOCTEH, CHUJIOCIB Ta
TpaHCHOPTHUX 3aco0iB. Iloka3sHMKM BUPOILYBaHHS CLICHKOTOCHOJAPCHKUX TBapUH SIK
MiHiMmyM Ha 10-15 % BuIe npu BUKOPUCTaHHI TPAaHYJIbOBAaHNX KOMOIKOPMIB.

o6 mocsirtv BHCOKHMX ITOKA3HUKIB €(EKTHBHOCTI MpOLECY TpaHyIOBaHHS, (axiBIii
OTepyIOTh (haKTOpaMu, 1110 BILTMBAIOTH Ha TIporiec. BoHM KmacudikyroThCs 3a TphOMa IpyTamMHu:
(bi3uK0-XiMITHI BIACTUBOCTI PO3CUITHOTO KOMOIKOpMY (1aHa rpyna (akTopiB 00'eIHY€E BIacTH-
BOCTI KOMITOHEHTIB KOMOIKOpPMY); KOHCTPYKTHBHO-KIHEMaTU4Hi ¢akTopu (0O0yMOBJIEHI B OC-
HOBHOMY OCOOJIMBOCTSIMH T€XHOJIOT1YHOTO OOJIaHAHHS); TEXHOJOTIYHI YNHHUKHU (00yMOBIIEH1
TEXHOJIOTIEIO MiITOTOBKA KOMITOHEHTIB JI0 TPAHY/IFOBaHHS 1 CAMOIO TEXHOJIOTI€I0 TPaHy IIOBaH-
Hs). EdextuBHiCTh Mpoliecy MOJKHA OL[IHUTH 32 TAKUMH [TOKa3HUKAMHU: SKICTh TPaHyJ, TPOIyK-
THUBHICTb TIPOIIECY T/HA PIK 1 MUTOMI €HePTOBUTPATH Ha Tiporiec, KBT Ha T/rox. [1].

OpHak, He AUBISYMCH HA BCl MEpeBary, iCHyIO4l TEXHOJOTIUHI JiHii 3 TpaHyTIOBaHHSI
KOMOIKOpMIB MAaloTh TIOPIBHSHO BHCOKY TIPOJAYKTHUBHICTH 1 B TOH XK€ Yac, BHUCOKY
€HeProeMHICTh. Y 3B'SI3KY 3 I[UM OCTAHHIM YacOM MPUJUISIOTH yBary crocodam momnepeaHbo-
r'0 KOHIMITIIOBaHHS 1 €KCIIaHIyBaHHS PO3CHITHMX KOMOIKOPMIB mepes ix rpany/oBaHHsIM [3].
Taka TexHOIOTIS mependayae, Mo MiATOTOBICHUH PO3CUITHUIA KOMOIKOPM CIIOYaTKy MOTpar-
Jis€ 'y KOHJIUITIOHEP, JIe 3BOJIOXKYETHCS 1 HAOyBa€e OLIbII MPYKHUX, CTPYKTYPOBAHHUX BIIACTH-
BOCTEH. 3/IHCHIOETBCS IeHaTypallisi OlIKa, 0 CIIPUYUHSIE 32 COOOO MiJBUIIEHHS MEPETpaB-
HOCTI TIPOTEIHY, a TaKOXX >KEJIATHUHI3AIlisl KPOXMAIIO Ta JECTPYKIlis IEI0JI03HO-JIITHIHOBOTO
KOMIIJIEKCIB, 110 3HAYHO 30UIBIITYye KOPMOBY I[IHHICTB 1 3aCBOEHHS MOKUBHUX pedoBHH. [laii
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