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Innovative technology of obtaining organic marble beef
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The aim was to develop an innovative technology for obtaining high-quality organic marble
beef. In the experimental farm “Polyvanivka” of the Institute of Grain Crops NAAS the cultivation of
bulls of the gray Ukrainian breed up to 30 months of age has been organized using fodder which
is traditional for steppe zone of Ukraine. The work has been performed according to the research
program of the National Academy of Agrarian Sciences of Ukraine no. 37 “System of work in popu-
lations and conservation of biological diversity of genetic resources of farm animals” (‘Preservation
of breed gene pool”). The expediency of organic production of high-quality marble beef obtained
in the steppe zone of Ukraine from gray Ukrainian cattle has been proven. This breed has such
economically useful features as the duration of production use, longevity, high growth energy
(stable average daily gain over 1 kg), and the conversion of diet into products (feed consumption is
70-80 MJ per 1 kg of growth) correlating with the age of the animal, slaughter rates (>60%, meat
contentis >4 kg per 1 kg of bones, hard skin is >30 kg which belongs to the category of bull production).
We have found that it is necessary to determine the cattle fatness not by subcutaneous fat which
has no dietary value, but by the beef marbling as a sign of its quality which takes into account the
presence of intramuscular and intermuscular fat including unsaturated fatty acids, vitamins A
and D, as well as the amount of protein and moisture and taste and culinary features of the carcass
flesh, such as tenderness, juiciness and aroma. This meets the requirements of the consumer.
The proposals based on the results of research on technological changes in animal husbandry
promote the development of meat cattle breeding and are of great economic importance for

strengthening the health of the population and food safety in Ukraine.
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Beef always was and will be one of the staple foods
for humans. The medical norm of beef consumption is
31 kg per year. In Ukraine it was actually consumed
less than 10 kg in 2020 [8]. In order to increase live-
stock productivity and make a large profit, most livestock
enterprises introduce intensive production technologies
using growth stimulants and even interfere in the animal
genome. Such beef does not bring the expected bene-
fits to the consumer who wants it to be environmentally
friendly, tender, fragrant, juicy.

Therefore, scientists have developed an alternative
concept and proposed the term “organic products”, the
main feature of which is the valuable biological quality
and health properties obtained in the absence of chem-
icals and veterinary drugs [1]. In recent years, the stan-
dard of organic animal husbandry has been spreading
around the world, based on closed agricultural systems
and minimal use of energy sources.

In Ukraine such production also doubles every year,
both in terms of production and the number of enterpris-
es that conduct and certify the industry as organic. This
is facilitated by the demand for such products both in the
domestic market and for export. In accordance with the
Program of Harmonious Development of the country in
the XXI century, the initiative group “Agro-Organic Club”
has developed a project of environmentally friendly
and competitive agriculture, which maintains the bal-
ance of the environment and clean food.

The resolutions of the Council of the European Union
set out the principles of organic animal husbandry, which
provides for loose housing with maximum access to
pastures, low livestock load per unit area, taking into
account its ethological features, creating comfortable
conditions for growing (microclimate, litter), concentrat-
ed feed in the diet for nutrition should not exceed 40%
and it is allowed to use vitamin and mineral supplements
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(premixes) only when the need for them can not be met
by natural feeds and pastures (the use of artificial amino
acids, hormonal drugs, stimulants, extracted components
of feed and antibiotics is generally prohibited).

Many farmers in France, Canada, Switzerland, the
United States and other countries raise livestock in
accordance with these requirements [4]. Of course,
the implementation of these principles leads to some
increase in production costs. In some agricultural
enterprises in Germany, Great Britain, Austria, Poland,
the cost of such beef has increased [6].

However, the demand for it increases every year and
economic efficiency increases due to higher sales prices.
Despite the higher costs, organic livestock production
in Ukraine is also becoming especially relevant because
a large share of beef, unfortunately, comes to the market
from dairy cattle which is not the highest quality [11]. At the
domestic legislative level, the Ukrainian Parliament has
adopted a relevant law that defines the legal, economic,
social and organizational framework for organic agricul-
ture (including livestock) for the receipt, processing, certi-
fication, transportation, storage and sale of products and
raw materials, aimed at protecting public health and the
environment [7, 9]. Today there are already agricultural
formations in Dnipropetrovsk, Kyiv, Poltava and other
regions of Ukraine where these requirements are met.
But the prices have not yet been settled.

Materials and Methods

In order to confirm this, we organized the cultivation
of gray Ukrainian breed bulls (n=15) up to 30 months
in the experimental farm “Polyvanivka” of the Institute
of Grain Crops NAAS in compliance with the require-
ments of organic production. Slaughter of animals was
carried out at one and a half-, two- and 2.5 years of age
for 5 heads. Zootechnical, statistical, biometric research
methods were used.

Results and Discussions

Particular attention was paid to the amount and topo-
graphy of fat because age-related deviations in the pres-
ence of moisture, protein and dry matter in the carcasses
were natural. The meat ratio (the ratio of pulp mass to
bone mass) ranged from 5.1 at 18 months of age to 4.8
at 30 months of age.

The quality of the pulp was determined by its fat,
protein and moisture content. The process of fat depo-
sition in the body of cattle occurred simultaneously
and unevenly throughout the body of the animal. Intra-
muscular fat, which contains unsaturated fatty acids,
vitamins A and D, provides the greatest nutritional, di-
etary value and marbling. They give beef tenderness,
juiciness, aroma and good culinary and technological
qualities.
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Marble beef is valued for nitrogenous extractives,
biotin, pantothenic acid, essential amino acids which
increase the secretory function of the human gastro-
intestinal tract and improve digestibility. The content of
these substances is higher than in other types of meat
(including beef dairy breeds). The presence of trace
elements in such meat inhibits the formation of chole-
sterol in the blood [12].

Beef is called marbled because of the fat between
the muscle fibers so the muscles resemble a pattern of
marble with light layers. The degree of marbling is deter-
mined by cutting the longest muscle of the back in the
carcass between 12 and 13 ribs: the more intramuscular
fat there is, the higher is the marbling. The following
categories of marbling are accepted in the world in
ascending order: select, choice, prime. Each of them also
has ascending subcategories “A” and “B”, in which the
marbling is determined from 1 to 5 points (the highest
quality “A5” is top of the top).

All the fat in the body of cattle is successively de-
posited first of all under the skin, then around the kid-
neys, stomach, intestines, heart and only after that in
the middle and between the lumbar muscles which are
less “working”. It has a yellowish or grayish color, melts
during cooking (temperature processing) giving the
meat juiciness, tenderness and aroma [3].

The cattle breed, both imported and domestic which
include the gray Ukrainian, should be specialized in the
direction of meat productivity. It is suitable for such eco-
nomically useful features as the duration of production
use, longevity, high growth energy (for fattening up to
1200g/day), proportionality of the physique, the harmo-
ny of muscle development (uniformity index 0.74), at
30 months of age bulls reach live weight up to 700 kg,
amino acid value of protein in beef.

Livestock technology plays an important role in the
production of organic marble beef. More than 120 differ-
ent technologies are known [10]. Each of them has its
own characteristics and the right to exist. But they also
have common elements. At the same time, the inter-
national scientific community is in need of developing
new environmentally friendly technologies for livestock
production. In this regard, in the steppe zone of Ukraine
we have developed, tested and implemented low-cost
ethologically-based organic technology for raising cattle for
meat. Its significance lies in the fact that throughout the
spring-summer-autumn period (from March to November)
the animals are kept free of charge 24 hours a day
without feeding with compound feeds on a large fenced
area (2 hectares of natural pastures per 1 animal)
without shepherds. The use of any premises, equipment
(fuels and lubricants), electricity is excluded.

At the same time, labor costs per 1 quintal of growth
are 3—4 people/hour, which is 10 times less than the
average in the Dnipropetrovsk region. Animals up to
8 months were raised on suckling with their mothers,
then on free grazing to a live weight of 300-350 kg, and
then transferred to a feeding area or on a leash (or in
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a separate machine) to limit movement, which leads to
loss growth (including intramuscular fat). At this time,
more carbohydrates (corn, barley, special feeds) were
added to the feeding rations including biologically active
and aromatic substances [5].

Naturally, the rate of fat synthesis in cattle with age
gradually outpaced muscle tissue, its total amount in
the body increased, including intra- and intermuscular.
Its mass in the flesh of the carcass also increased, which
was a characteristics of the beef marbling (table).

Table. Marbling of meat of gray Ukrainian breed bulls

Age, months
Indicator
18 24 30
Number of animals, n 15 10 5

Carcass weight, kg 323.5+£3.83 359.6+5.61 380.0+9.14

Mass of pulp

. 270.842.94 296.2+4.73 314.6+8.71
in the carcass, kg

Proportion of pulp

P —— 83.71 83.09 82.80
Mass of fat 336£1.40 41.7+1.72  49.01.61
in the carcass, kg
Piepaniten o i 1044111 11.6£1.30  12.9+1.41
in the carcass, %
Mass of internal 18.8+1.40 22.7+172  27.0+1.64
muscle fat, kg
Proportion of internal
muscle fat:
in the carcasses, %  5.8+1.08 6.31+1.21 7.1£1.30
in the pulp, % 6.9+£1.60 7.7£1.70 8.6+2.11
Celois Eoilin 9.0:0.81  9.8:0.90  14.01.32
of 1 kg of pulp, MJ T T T
Pulp acidity, pH 6.5+£0.10 6.0£0.10 5.910.10
Pulp tenderness, % 0.48+0.02 0.43+0.02 0.40+0.01
Pulp boiling, % 35.7+1.80 33.611.61 31.8£1.70

But the proportion of the most valuable flesh in the
carcass remained almost stable (2.5%) for 2.5 year
of the bull’s life, and the mass of intramuscular fat ac-
cumulated and was heavier than all the fat in the car-
cass. Marbling and caloric content of beef correlate
with the age of the animals. Compared to 18 months
of age, the total amount of fat increased by 22%, and
in the flesh by 1.5 times.

The coefficient of marbling of beef (the ratio of the
mass of intramuscular fat to the mass of flesh) also
increased more intensively, and this attracts the con-
sumer even with increasing its caloric content because
the juiciness, aroma and tenderness of meat remain
optimal without changes and culinary qualities (boiling)
are improving. Normal acidity indicates the possibility
of long-term storage.

10

It has been proven that it is better to raise bulls than
heifers. They differ in the physical and biochemical struc-
ture of all tissues and the energy of growth — in the body
of bulls less moisture and more dry matter; as a result,
the meat is more complete. They have higher viability.
It is advisable to slaughter them at the age of 2-2.5 years.
The slaughter yield is 60% or more, and the ratio of total
fat to protein — 1.5-2.0 that is liked by the consumer.

Veal meat of bulls up to one year old has almost
no intramuscular fat layers and cannot be marbled.
This is due to the fact that in a young body the synthesis
of muscle tissue (protein) precedes the synthesis of adi-
pose tissue, and with age, on the contrary, the synthesis
of adipose tissue gradually outstrips muscle growth and,
thus, the salting of the carcass. Veal is a dietary product
that is especially useful for children and people with
impaired gastrointestinal tract.

Marble meat matures better in bran and lasts at least
two weeks at { 0...+2°C under the action of biochemical
processes. Fermentation destroys the fibers, the meat
becomes tender and closer to the “reference protein”,
the composition of which is proposed by the FAO/WHO
balanced in amino acid composition.

In international practice, two systems of evalua-
tion of marble meat have been acquired: American
(BMS — 12-point standard) and Japanese (5-point scale).
The Australian beef rating system is based on similar
principles but defines only three categories — from 3
to 5 stars. European scientists, including Ukrainian,
conduct research to determine the limit parameters
of the composition of organic marble beef [2].

In Ukraine, more than 100 farms operate on the
principles of organic production in Dnipropetrovsk,
Zaporizhia, Donetsk, Kirovohrad and other regions,
who understand that maintaining the existing high fer-
tility of arable land is possible only through organic and
not chemical fertilizers. The obtained products become
a special national feature of our state among the coun-
tries of the international community.

Organic livestock is more natural for animals. High
concentrations of livestock in limited areas and unbal-
anced feeding reduce the resistance and productivity of
animals and product quality, which has a negative impact
on the economic efficiency of the industry. Therefore, tech-
nological changes in beef production are very urgent.

Conclusions

1. Gray Ukrainian breed with observance of the cor-
responding technology gives organic marble beef.

2. Different specific gravity of intramuscular fat of
carcass flesh allows to classify beef by marbling. Deter-
mining the fattening of cattle for irrigation does not meet
consumer demand and needs to be clarified in the direc-
tion of determining the amount of intramuscular fat.

3. The introduction of the marbling coefficient will
help accelerate the development of beef cattle breed-
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[epxaBHa yctaHoBa «IHCTUTYT 3epHOBUX KynbTyp HAAH»,
Byn. B. BepHaacbkoro, 14, m. Hinpo, 49009, YkpaiHa

MeTa — po3pobuTi iHHOBALLINHY TEXHOIOTIO0 OAEPXaHHS BUCOKOSIKICHOT OpraHiyHOi MapMypoBOi SNIOBUYMHW. Y [OCAiAHOMY rocno-
napcTsi «[lonuBaHiBka» IHCTUTYTY 3epHoBUX KynbTyp HAAH opraHisyBanu BUpoOLLYyBaHHS GyravLiB Cipoi ykpaiHCbKOi Mopoau BENUKOT
poratoi xyno6u Ao 30-micsi4HOro Biky 3 BUKOPUCTaHHSIM TpaaMLIiHUX KOPMIB CTENOBOIT 30HM YkpaiHu. [Mpy LiboMy BUKOPUCTOBYBanu 300-
TEXHIYHi, CTaTUCTWYHI, BiomeTpnyHi MeToamn gocnimkeHb. PO6OTY BUKOHAHO 3riHO 3 Mporpamoto HaykoBMX AochnigxeHb HauioHanbHoi
akagemii arpapHux Hayk Ykpaiin Ne 37 «Cuctema poboTtu B nonynsiuisix i 36epexxeHHsi 6ionoriyHoro pisHOMaHiTTs reHETUYHUX pecypcis
cinbcbkorocnogapcbkmx TBapuHy» («36epexeHHs reHodoHay nopiay). [loBeaeHo AoLinbHICTE OpraHiyHOro BUPOBHMULTBA BUCOKOSIKICHOT
MapMypOBOI AIOBUYMHW, OAEPXXaHoi B yMOBax CTEMNOBOI 30HM YKpaiHu Bif, Cipoi yKpaiHCbKOI Xyobu, sika Mae Taki rocnofapcbko KOPUCHI
03HaKK, K TPUBanicTb BUPOOHNYOro BUKOPUCTaHHS (BeCATh i BinbLue oTeneHb), 4OBrOpOCnicTb (MOHaA M'ATb POKIB), BUCOKI EHEprito poc-
Ty (cTabinbHi cepenHbO0060BI NPMPOCTU XMBOI MacK nNoHad 1 Kr) Ta KOHBepCito pauioHy B npogykuito (BuTpaTy kKopmieB— 70—-80 MOx
Ha 1 Kr npypocTy), KOpentoYmM 3 BikOM TBapuH, 3abilHi nokasHuku (noHag 60%, koedilieHT M'ACHOCTI NoHaA 4 Kr Ha 1 Kr KiICTOK, BaXKi
wikipy — noHag 30 kr, siki HanexaTb 40 KaTeropii «buunHay). [loBegeHo HeobXigHICTb BU3HAaYEHHS BrOgOBaHOCTI BENWKOI poratoi Xyaobu
He 3a MiALWKIPHUM XMPOM (MOMMBOM), SIKUIA HE MaE XapyoBOi LiHHOCTI, a 3@ MapMypOBICTHO ATNIOBUYMHK SIK 03HAKM SIKOCTI, ika BPaxoBye
HasABHICTb BHYTPILLHBOM SI30BOTO i MiXXM’S30BOr0 XMpY, A0 CKnagy SKOro BXOAATb HEHACUYeHi XUPHi KMcnoTtu, BiTamiHm A i D, a Takox
KinbKicTb Binka i Bonoru, Ta cMakoBi i KyniHapHi 0COGMMBOCTI M’AKOTI TyLUi — HiXKHICTb, COKOBUTICTb | apomart. Lle Bignosigae Bumoram
cnoxusaya. MNpono3auuii, chopmynboBaHi Ha NiacTasi oAepXaHuX pesynsTaTiB OCHiMKEHb, 32 TEXHOMOMYHUMU 3MiHAMU BUPOLLYyBaHHS
TBapWH CMpUSOTb PO3BUTKY M'SICHOTO CKOTapCTBa i MaloTb BefMKe Hapo4HOrocnoaapcbke 3HaYeHHst LWoAO 3MiLHEHHS 300POB’S Ha-
ceneHHs i N(pPo4oBONBYOI 6e3nekn YkpaiHu.

Knrouosi cnoBa: nopoga, byranui, Bik, eHepris pocTy, xuBa mMaca, 3abiliHi NoKa3HUKW, ANOBUYMHA, OpraHiyHa NPoAyKLisd, M'S30Ba,
XXMpOBa TKaHWHW, MapMypOBICTb, AKICTb

Kozyr VS. Innovative technology of obtaining organic marble beef.
Biol. Tvarin. 2021; 23 (2): 8-11. DOI: 10.15407/animbiol23.02.008.



