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Abstract

Today, in Ukraine, the issue of producing high-quality and safe livestock products is solved by the introduction of intensive
technologies that involve the use of various feed additives, including vitamins, probiotics, prebiotics, macro- and microelements. In
recent years, the development of feed additives using live cultures of microorganisms, so-called probiotic products, has attracted
much attention of scientists. The strategy in the creation of these products is aimed, first of all, at ensuring the physiological needs of
the animal body in biologically active substances. The addition of probiotic supplements to feed increases the bioavailability of nu-
trients, health, immunity, performance and conservation of animals. Probiotic feed additive EnzActive is a special product on the
market of feed additives, the addition of which to feed is aimed at reducing, and in the future, the complete elimination of the use of
antibiotics in animal feeding. The article examines the mechanism of action of active fodder yeast on the body of farm animals and
proves that the use of active fodder yeast in animal feeding helps reduce the cost of feed due to better assimilation by the animal's
body and reduction of morbidity among animals. Methods of introduction of active fodder yeast into the technological process of
compound feed production are analyzed. On the basis of theoretical and experimental data, a structural scheme for the extrusion of
grain raw materials with active fodder yeast is proposed, which involves preliminary mixing with crushed grain raw materials to
obtain a highly homogeneous and stable composition. The physical properties of the feed additive, which includes corn grain and
active feed yeast EnzActive, were experimentally determined, which indicate that, compared to the loose, extruded feed additive, it
has the following advantages: the mass fraction of moisture decreases by 24.4%, the natural slope angle increases by 11, 6%, the
flowability decreases by 48.2%, and the volumetric weight decreases by 24%. When extruding corn grain with active fodder yeast,
the degree of starch dextrinization is 59%, and the extrudate expansion index is 2.3. Microbiological indicators were determined,
which indicate that the number of yeast cells in extruded grain with active feed yeast EnzActive was only 6% compared to the number

of yeast cells in untreated corn grain with active feed yeast.

Key words: probiotic feed additive, extrusion, nutrients, farm animals, quality, physical properties, yeast cells.

Introduction

The use of modern technologies for feeding ag-
ricultural animals and poultry is impossible without high-
quality feed. The use of compound feed in animal hus-
bandry makes it possible to:

- to increase the average daily increase in live
weight of animals during fattening by 1.5-2.0 times;

- reduce feed costs for the production of live-
stock products by 20-30%;

- reduce the duration of poultry and animal fat-
tening by 30-35%;

- to mechanize the process of feeding agricultur-
al animals and poultry.

Thanks to the widespread use of compound
feed, it became possible to create large livestock com-
plexes and poultry farms. It was the use of compound
feed that made it possible to transfer livestock and poul-
try farming to an industrial basis, which significantly
increased labor productivity in these branches of the
agro-industrial complex. Long-term stay of animals and
poultry in closed rooms in conditions of limited move-
ment in stable, cage keeping, limiting contacts with the
external environment can lead to weakening of immuni-
ty, metabolic disorders, reduction of productive and re-
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productive qualities, emergence of diseases. It should be
noted that keeping animals in closed rooms requires an
increased content of vitamins, macro- and microelements
and other biologically active substances in compound
feed.

Recently, numerous feed additives have been
used in the diet of farm animals, the use of which does
not always have a positive effect on the quality of prod-
ucts. Among feed additives of natural origin, probiotic
supplements have become widespread. [1,2]

Enzym Company, the largest producer of yeast
in Ukraine, presents its new animal feed product on the
domestic market - EnzActive active feed yeast is a probi-
otic live active feed additive that improves the efficiency
of fattening and the nutritional value of livestock prod-
ucts. The live active probiotic feed supplement is 1SO
22000, FSSC 22000, GMP+, HACCP, Kosher and Halal
certified.

The purpose of the study

The purpose of the work is to study the effect of
heat treatment on the quality of feed products using bio-
logically active substances, namely active feed yeast
EnzActive.
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To achieve the set goal, the following research
tasks must be solved:

- to analyze the state and prospects of using ac-
tive fodder yeast in feeding agricultural animals;

- consider the mechanism of action of active
fodder yeast on the animal body;

- to analyze the ways of introducing active fod-
der yeast into the technological process of compound
feed production;

— study the influence of the extrusion process on
the nutrients of grain raw materials and analyze the effi-
ciency of using extruded grain in feed;

- to determine the physical properties of extrud-
ed grain raw materials with active fodder yeast;

- to investigate the effect of heat treatment on
active fodder yeast.

Results and its discussion

Active fodder yeast is a widely distributed pro-
biotic today, the use of which has many advantages of an
economic, zootechnical and veterinary nature. Active
fodder yeast can be used in farms, agrarian firms, enter-
prises that produce fodder for farm animals or have feed
mills.

The unique production technology and mecha-
nism of action of active fodder yeast (Fig. 1) when feed-
ing farm animals contribute to:

- reduction of the total cost of feed due to its
better assimilation by the animal's body;

- ensure stability of the body’s internal environ-
ment;

- prevent the development of many diseases and
pathological conditions. [2-4]

There are various methods of introducing bio-
logically active substances into the compound feed. Prac-
tice shows that the introduction of individual vitamins,
microelements and other components directly into the
compound feed is a less effective method than the use of
these substances in the form of vitamin, mineral mixtures
or premixes (preliminary mixtures) [5, 6].

Many compound feed factories consider the
possibility of independent enrichment of compound feed
products with both individual biologically active sub-
stances and preliminary mixtures. The variety of recipes
of enrichment mixtures and their concentrations on the
feed raw materials markets of many countries sometimes
puts specialists in a difficult position when solving the
"price - quality" problem. The choice of the construction
option for the scheme of the technological process of
compound feed enrichment depends on the concentration
of drugs or preliminary mixtures. [6]

The Enzym Company specialists recommend
using EnzActive in the feeding of farm animals - adding
it to a balanced basic diet throughout the growing period
in the amount of: 100-150g/t of feed for broilers, 50-
100g/t of feed for laying hens, 200-500 g/t feed for pigs,
500 g/t feed for cattle or 4-10g/cow/day in two doses
(morning and evening). It should be noted that research
on the use of EnzActive yeast in feeding farm animals
was carried out by adding it to feed in loose form or in-
dividually to each animal separately. [3]

The introduction of the EnzActive feed additive
in a very small amount into the composition of com-
pound feed, technological methods should be used that
ensure high accuracy of dosage and the uniformity of the
distribution of biologically active substances in the com-
position of compound feed. The uniformity of the distri-
bution of EnzActive feed additive depends on the type of
mixer, duration of mixing, physical and technological
properties of raw materials (flowability, degree of grind-
ing, ability to mix, etc.). [6]

One of the ways to solve the problem of intro-
duction of feed additive EnzActive into the compound
feed is a slight modernization of the scheme of the tech-
nological process of the production of compound feed
products, namely the installation of an additional mixer
of small capacity for the preparation of a preliminary
mixture with one of the components of the compound
feed. Pre-mixing is a guarantee of the formation of not
only a highly homogeneous, but also a stable composition.

EnzActive yeast in farm animal feed

Cattle breeding

Poultry breeding

Swine breeding

v

Vv

Mechanism of action:

Mechanism of action:

Mechanism of action:

- by absorbing residual oxygen,
they improve the general condi-
tion of scar microflora;

- stimulate cellulolytic activity;

- provide a stable pH level of the
rumen;

- improve the structure of epithe-
lial villi;

- protect the body from bacteria
and their toxins;

- contribute to better digestibility
of nutritious forage.

Cenosis;

- restoration and normaliza-
tion of intestinal microbio-

- promotion of better digesti-
bility of feed nutrients;

- protection of the body from
bacteria and their toxins;

- optimal development of the
immune system.

- improve the structure of the villi
of the intestinal epithelium;

- prevent damage by pathogenic
microorganisms;

- strengthen the immunity of pigs;

- neutralize toxins;

- bind and remove mycotoxins;

- suppress the reproduction of
pathogenic microorganisms;

- normalize the processes of en-
zyme synthesis in the digestive
tract of pigs.

Fig. 1 — The mechanism of action of EnzActive yeast in feeding farm animals [2-4]
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The manufactured compound feed product must
meet the physiological characteristics and needs of the
farm animals for which it is intended as fully as possible.
In this regard, compound feed products must have appro-
priate organoleptic properties, must ensure high produc-
tivity of animals, be safe for them and retain their proper-
ties during the guaranteed shelf life. [5, 6]

In the production of compound feed for farm
animals, the basis of the diet is made up of grain compo-
nents. The grain of cereal crops, along with other types of
nutrients, contains a significant amount of starch, the
assimilation of which occurs slowly when feeding poul-
try, and at the same time, only certain forms are used
productively in small quantities. According to a number
of studies, the digestibility of the nutritional potential of
starch in its natural form does not exceed 20...25%, de-
pending on the type of crops. Therefore, the task of new
grain processing technologies is to implement such
methods of processing raw materials that would allow
converting starch into a form convenient for assimilation
by the animal body. This is possible when the granular
structure of starch is destroyed at the cellular level, which
contributes to its dextrinization and conversion into low-
molecular carbohydrates. [7]

Heat treatment contributes to the breakdown of
complex nutrients contained in feed into the simplest
ones, thereby reducing the energy consumption for their
digestion in the animal's body [5,8].

Currently, there are quite a lot of technologies
that allow heat treatment of fodder, but for most of them
it is necessary to use external heat sources, which re-
quires additional capital investments. Extrusion is one of
the most effective and widespread methods of grain pro-
cessing in the world compound feed industry, which is
used both in combination with granulation and inde-
pendently. When processing grain fodder in this way,
two continuous processes occur:

1) thermomechanical deformation and biochem-
ical transformations;

2) the process of adiabatic expansion (“explo-
sion™) of the product, which acquires a porous structure.
[8.9]

The raw material to be extruded is brought to a
moisture content of 16...18%, crushed and fed into the
extruder, where under the action of high pressure

(2.8...3.9 MPa) and friction, the grain mass is heated to a
temperature of 120...150 °C and acquires a thermoplastic
properties [9]. Then, as a result of its rapid movement
from the high-pressure zone to the atmospheric pressure
zone, the process of adiabatic expansion occurs (the so-
called "explosion™), as a result of which the homogene-
ous mass forms a product of a microporous structure, the
most favorable to the effect of gastric juice, and therefore
ensures a more complete assimilation of nutrients by the
body animals (25..30% more than usual). Extrusion
takes less than 30 seconds. During this time, the raw ma-
terial has time to go through the stages of grinding, mix-
ing, heat treatment, disinfection, dehydration, stabiliza-
tion and homogenization and volume increase. [9-11]. In
the process of extrusion (Fig. 2), protein denaturation,
inactivation of anti-nutrients (protease inhibitors, phyto-
hemagglutenins, etc.) occurs.), starch dextrinization, de-
struction of cellulose-lignin formations, fiber partially
disintegrates, the level of urease activity in soybean
grains decreases (urease activity 0.1...0.2 units of pH). At
the same time, the amount of starch decreases by
12...15%, and dextrins increases more than 5 times, the
amount of oligo- and monosaccharides increases by
11...12%. The sanitary quality of grain and compound
feed improves, as the final products contain virtually no
microorganisms. [7, 10].

Taking into account the useful properties of ex-
truded products, we developed a method of enriching
grain crops with biologically active substances (Fig. 3),
namely with active feed yeast EnzActive. As a result,
experimental samples of feed additives for farm animals
were produced, in which physical properties were deter-
mined before and after extrusion. [5, 12]

Samples of feed additives were studied accord-
ing to the indicators that most characterize the technolog-
ical properties of the finished products, namely the angle
of natural slope, flowability, volumetric weight, and the
efficiency of the extrusion process was determined by the
extrudate expansion index, the degree of starch dextrini-
zation, and the mass fraction of moisture. Table 1 shows
the results of the study of changes in the physical proper-
ties of the feed additive, which includes corn grain with
active feed yeast EnzActive, during the extrusion pro-
cess.

protein

<

protein digestibility increases, increases

availability of amino acids

starch

K

starch is dextrinized, due to which
its digestibility increases

Z 0 — »nwCXTWH X m

the stability of fats increases due to the inactivation of

fats the enzyme lipase, which causes the accumulation of
fatty acids, the natural stabilizer lecithin and

tocopherols are preserved - natural antioxidants

RV EEVERY

fiber <

fiber digestibility increases

Fig. 2 — Effect of the extrusion process on feed nutrients
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Fig. 3 — Functional scheme of extruding grain raw
materials with active fodder yeast

creases by 48.2%, and the volumetric mass decreases by
24%. When extruding corn grain with active fodder
yeast, the degree of starch dextrinization is 59%, and the
extrudate expansion index is 2.3.

Table 1 — Physical properties of the feed addi-
tive in the extrusion process

Feed additive
Indexes to after Changes
extruding || extruding

n'\:'gf;lj';ch)'/i’” of 16,8 127 | -244
o | e | | e
Flowability, cm/s 8,5 4,4 -48,2
\k’gf’,'rf]';‘et”c mass, | 643 489 | -240
Size module, mm 1,9 1,2 -37,0
The degree of
starch dextriniza- 0 59,0 59,0
tion, %
Extension index 2,3

To determine the total number of yeast cells,
samples of raw corn grain with active feed yeast En-
zActive and samples of extruded corn grain with active
feed yeast EnzActive were taken. The number of yeast
cells in the samples is shown in Fig. 4, which were de-
termined by the method of direct counting of cells of
microorganisms using the Goryaev counting chamber.
[13]

The number of yeast cells in extruded grain with
EnzActive active feed yeast was only 6% compared to
the number of yeast cells in un-
treated corn grain with active feed
yeast. Therefore, the temperature
during extrusion significantly af-
fects the activity of active feed

yeast EnzActive, despite the fact
that the extrusion process lasts up
to 30 seconds. The surface coat of
the yeast pellet, consisting of inac-
tivated yeast cells, does not pro-
tect the active yeast cells con-
tained within the active yeast pel-

' 21,7x10°
20 - ’J
e
oV

1,3x108

” -
5 - Py
’f‘ "‘-—_—_——-"...'J
-

let from the effects of tempera-
ture.

Conclusions
Live active probiotic feed

to
extruding

Fig. 4 - Number of yeast cells (pcs x 106/g) in corn grains with active feed
yeast EnzActive before and after extruding

Analysis of the data given in the table. 1, shows
that in the process of extruding the feed additive, the
mass fraction of moisture decreases by 24.4%, the angle
of natural slope increases by 11.6%, the flowability de-
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after
extruding

additive EnzActive is an innova-
tive product whose addition to
feed is aimed at reducing, and in
the future, completely eliminating
the use of antibiotics in animal
feeding. EnzActive helps to in-
crease the efficiency of fattening and the nutritional value
of livestock products.

One of the ways to introduce a small amount of
feed additive EnzActive into compound feed is to prepare
a preliminary mixture with crushed grain raw materials to
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obtain a highly homogeneous mixture, so that in each
portion of compound feed the ratio of components ac-
cording to the recipe is ensured during the guaranteed
period of storage and transportation. The use of heat
treatment will increase the feed value of grain raw mate-
rials and will allow to maintain a stable composition of
feed supplement with active feed yeast EnzActive.

The physical properties of the feed additive,
which includes corn grain and EnzActive active feed
yeast, show that, compared to loose, extruded feed addi-

moisture decreases by 24.4%, the angle of natural slope
increases by 11.6%, the flowability decreases by 48.2%,
and the volumetric weight decreases by 24%. When ex-
truding corn grain with active fodder yeast, the degree of
starch dextrinization is 59%, and the extrudate expansion
index is 2.3.

Microbiological indicators show that the number
of yeast cells in extruded grain with active feed yeast
EnzActive is only 6% compared to the number of yeast
cells in untreated corn grain with active feed yeast.

tive, it has the following advantages: the mass fraction of
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BIIVYIUB EKCTPYITYBAHHSA HA ITPOBIOTUYHY KOPMOBY 1OBABKY

Anomauin

Cvo200Hi 6 Yrpaini numanus 6upobruymea AKicHoi ma 6e3neynoi meapuHHuybkoi nPoOYKYii sUPIWY€EmbCs
6NPOBAOICEHHAM [HMEHCUGHUX MEXHON02IU, AKI nepeddauaomov 3ACmMOCY8AHHS PI3HOMAHIMHUX KOPMOBUX 000aB80K,
ceped AKUX 6iMaminu, NPobIOMUKY, NPediomuKu, Makpo- ma mikpoenemernmu. OCMaHHIMU POKAMU, BETUKY V8A2Y GYe-
HUX npugepmaec po3pooKa Kopmosux 000a60K 3 BUKOPUCTHAHHAM HCUBUX KVAbMYP MIKPOOP2AHI3MI8, MAK 386aAHUX NPODI-
omuyHux npodykmie. Cmpamezisi 6 Cmeopenmi yux npooyKmie Cnpamosana, nepui 3a éce, Ha 3abesnevents Qizionoeiy-
HOI nompebu opeanizmy meapur 6 0ioN02IYHO aKMueHUX pevosuHnax. Jlooasanns npobiomuunux 006a8ox 00 KOpMie
nioguuye 6io00CMYNHICIMb NOACUBHUX PEYOBUH, CIMAH 30008 s, IMYyHImem, NPOOYKMUBHICMb Ma 30epediceHHs MEAPUH.
IIpobiomuuna xopmosa dodaska EnzActive — ocobausuti npooykm Ha pumKy KOPMoBux 000asox, 000asamHs 8 KOpM
5IK020 HaylleHe HA 3MEHUIeHHS, d 8 NOOAIbULOMY — NOGHE YCYHEHHS BUKOPUCIAHH aHmubiomukise y 20dieni meaput. B
cmammi pOo32nSHYMO MeXauizm Oil aKmMUueHUX KOPMOBUX OPINCONCI8 HA OP2AHI3M CLIbCbKO20CHOO0APCHOKUX MEAPUH Md
006€0€HO, WO BUKOPUCIAHHS AKMUBHUX KOPMOBUX OPIJCONCI6 6 20016/1i MBAPUH CRPUSIE 3MEHULEHHIO 6APMOCTI KOPMY
30 PAXYHOK KPAuj020 3AC60€EHHS OP2AHIZMOM MEAPUHU A 3MEHUIEeHHs 3aX80piosanocmi ceped meapun. Ilpoananizosa-
HO CROCOOU 68€0€HHS AKMUBHUX KOPMOBUX OPINCOIICIE ) MEXHOLO0IUHUL NpoyeC UPOOHUYMEBA KOMOIKOPMOBOT NPOOYK-
yii. Ha ocrnosi meopemuunux ma eKcnepumMenmanbHux Oanux 3anponoHo8ano CMpPYKMypHy CXemy eKcmpyoyeants 3ep-
HOBOI CUPOBUHU 3 AKMUBHUMU KOPMOBUMU OPINCONCAMU, SIKA Nepeddauac nonepeoHe 3miuty8amnHs 3 noOpioHeHow 3ep-
HOBOI0O CUPOBUHOIO OISl 00EPIHCANHI BUCOKOOOHOPIOH020 ma cmabinvhozo cknady. Excnepumenmanvho eusnaveno @i-
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BUYHI 6ACTIUBOCE KOPMOBOI 000ABKU, KA BKIIOYAE 3EPHO KYKYPYO3U MA AKMUSHI KOpMosi Opiscoxci EnzActive, sxi
€8i0Yams, w0 8 NOPIGHAHI 3 POICUNHOIO, eKCMPYOOBAHA KOPMOBA 000A6KA MAE HACMYNHI nepesazil: Macosa 4acmKa
son02u 3uudNCyemubcst Ha 24,4 %, kym npupoonozo ykocy 3pocmae nwa 11,6 %, cunxicmo smenwyemocs na 48,2 %, a
06 ’emna maca suuxcyemocs Ha 24 %. Ilpu excmpyodysanni 3epua KyKypyoO3u 3 aKMUuGHUMU KOPMOBUMU OPIAHCONUCAMU
cmyninb dexcmpunizayii kpoxmanio ckaadae 59 %, a inoexc posuupenus excmpyoamy 2,3. Busnaueno mikpobionoeiuni
NOKA3HUKU, AKI c8i0Uamb, WO KiNbKICMb OPIidHcOHCO8UX KAIMUH 6 eKCMPYOOBAHOMY 3€PHI 3 AKMUBHUMU KOPMOBUMU
opidicoocamu EnzActive crkaana nuwe 6 % 6 nopigHanHi 3 KibKiCMIo OPIdCONCOBUX KIIMUH 8 He0OPOOIEHOMY 3ePHI Ky-

-

KYpyO3u 3 AKMUBHUMU KOPMOBUMU OPIdHCOHCAMUL.

Kiro4oBi c1oBa: npodioTuyna KopMoBa 100aBKa, eKCTPYAYBAHHSA, NOKUBHI PeYOBHHH, CiJIbCHKOr0CIO-
JapcbKi TBAPUHH, AKiCTh, Gi3MYHi BJIaCTHBOCTI, APIKIKOBI KIITHHH.
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2 4yepBHsA 2023 poOKy Yy KHUIBCbKOMY TroJib®-
ueHTpi npoise V MixkHapoaHuii Grain Storage
Forum ELEVATOR 2023 - Hai6inbwuil B Ykpaini
dopyM B ranysi 36epiraHHs, nepepo6KH, JOTiCTUKH i
TpPeWAUHTY 3epHa.

OpranizaTopu: ProAgro Group Ta Acouianis
ejleBaTOpPiB YKpaiHu.

[lozis mok/aMKaHa 3i6paTH sIKHAMIIMpIIE KOJIO
daxiBLiB 3epHOBOI ranysi pasoM 3 npeAcTaBHUKAMU
BJIa/IY, BEJIMKUX | MaJIMX arpOBUPOOHHUKIB, TEXHOJIO-
riYHUX i CepBiCHMX KOMIaHiN /i1 06rOBOpEHHS Cy-
YaCHOTO CTaHy W epCleKTHUB arpapHOro PUHKY.

3aBaaHHA popyMy - aHasi3 MOTOYHOI CUTYya-
11ii, BUOKpeMJIEHHSI TOJIOBHUX Mpo6JieM, MOIMYK i Ha-
npaloBaHHsA pilleHb [ 3abe3nedyeHHs cTabilbHOI
po6oTH ¥ mifBUlLleHHsS ePeKTUBHOCTI 3epHOBUPOOL-
HUILITBA, [Iepepo6KH, TPeHJUHTY i JIOTiCTUKU arpon-
poAyKLii y BOEHHHM yac.

MeToOI0 3ax0/Jly € BU3HAa4YeHHA NPIOPUTETHUX
mIAXiB Bifi6yioBU ykpaiHcbkoro AIIK y moBoeHHUM
nepioi 3 ypaxyBaHHSIM Cy4acHOTO DiBHSI PO3BUTKY
arpoBUPOGHUIITBA Y CBIiTi Ta NOTpe6 BHYTPIIIHBOTO i
30BHILIHIX pPUHKIB.

Caift: grain-forum-elevator.com

Peectpauis: docs.google.com/forms

19

~ - <8 3

Acouiauis )
EneBatopiB YKpaiHu | fa i

®opyM BK/IIOYaTUME:

e JlianoroBi maHei 3i: 36epiraHHa 3epHa;
Ilepepo6Kku 3epHOBHUX Ta oJiiiHuX; TpeiauHry i
aorictuku; EHeprosa6e3medyeHHs1 Ta GioeHepre-
THKH.

e [IpeseHTaniiHi
JifepiB pUHKY.

e Buctynu npoBifHux ¢axiBLiB rajaysen 3 kei-
caMu edpeKTUBHOIO BeJleHHsI arpobi3Hecy, NpeJCcTaB-
HUKIB BJIaiU Ta eKCIIEPTHOT0 Cepe/iOBHUIIIA.

e BucraBKy TexHOJIOTiYHMX pilleHb i 06s1aa-
HaHHS BiJi NPOBiAHUX BUPOOHUKIB.

e VIP 30Hy s/ 6i3Hec-ieperoBopis.

 )KMBy My3UKy, JJayHX 30HY.

e KaBa-naysu, ¢ypiueTH, KOKTei.

3anpouyeMo BCiX YYaCHUKIB PUHKY [JOJY4M-
Tuca fo Grain Storage Forum ELEVATOR 2023 Ta
cbopMyBaTH cnisibHe GayeHHsS PO3BUTKY eJIeBaTOp-
HOI rasysi, mepepo6Ku, JOTiICTUKH Ta TPeHUJUHTY ar-
papHol npoaykuil Ykpainu!

Micue nmpoBegeHHsaA - M. KuiB, O6oJioHCbKa
HabepexHa 20, Tosbd-11eHTp.

KonTakTn: +38 096 899 4272, +38 067 243 3803
proagro-inform@ukr.net,

grain-forum-elevator.com

ceMiHapyd BiJi KOMNaHiM-

http://grain-feed.ontu.edu.ua

FEED, QUALITY, TECHNOLOGY AND ANIMAL FEED
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