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Cepen (i3uko-XiMIYHUX METOJIB MOYXHA BI3HAYUTH METOJHU, SIKI BUKOPUCTOBYIOTH IS
aHaJI3y IMIOKAa3HHUKIB Mail’ke BCIX XapuoOBHUX NPOAYKTIB — CIEKTpallbHi, eIeKTpOPOpPETHYHI,
TEPMOrpaBIMETpUYHI. AJie /Ui OUIBIIOCTI OKPEMHUX IPYH MPOIYKTIB MiiOpaHi CEIeKTUBHI METOH,
SKI JIO3BOJISIOTh BU3HAUUTH HEOOXIMHI XapakTEepUCTHUKUA. Tak, TOJAPUMETPUYHUM METO]
BUKOPUCTOBYETbCA s 1AeHTH(iKalii Ta BU3HAYEHHS BMICTY ONTHYHO AaKTUBHUX PpEYOBHH
(Haityacrime — BYTJIEBOJIB) MPH aHAII3YBaHHI KOHIUTEPCHKUX BUPOOIB, Meny, HAMOIB TOMIO. 3a
JIOTIOMOTOI0  €JIEKTPOrpaBIMETPIYHOTO  METOJY BH3HA4YalOTh BMICT BaXKHX MeETalliB Y
KOHJUTEPCHKUX BUPOOAX, M ICHUX, M SICO-POCIIMHHUX Ta pUOHUX KOHCEpBaX. XpoMarorpapiyHUMHU
METO/IaM{ BCTAHOBJIIOIOTh XIMIYHUU CKJIaJ, HAsSBHICTh JOMIIIOK, CIIAIB pO3Maay Ta TCYBaHHS B
KUpax Ta OJisIX, 3€pHOBUX MPOJYKTaX, MPOAYKTaX MepepoOKH (PyKTIB 1 OBOUIB,
MOJIOKOIIPOAYKTaX. JIFOMIHECIIEHTHE TOCIIPKEHHS JO3BOJISIE BUSBUTU HAsIBHICTh XBOPOO QPYKTIB 1
OBOUIB, CBDKICTh MOJIOKA, CTYIiHb 3pUIOCTI CHPY, CBIKICTH M’sica, puOU Ta si€llb, BUJ OOpOIIHA.
Pazom 3 TuM, XeMUTFOMIHECIIEHTHHI aHaNi3 Aa€ iH(pOpMaIiro Mpo XIMIYHUKA CKJIaJl, HAsSBHICTh
JOMILIOK, CJI/IIB pO3May Ta MCYBaHHSA B KOBOACHUX BUPOOaX, KOHCEPBOBAHMUX MPOAYKTaX, MOJIOL
Ta MOJIOYHHUX MPOJIYKTaX.

Tpeba BiAMITUTH, IO 3apa3 BigOYBAE€ThCS TApMOHI3AIlis 3aKOHOIABUOT Ta HOPMATUBHOI 0a3u
VYkpainu 3 BUMOraMHi MDKHApOIHUX CTaHIApPTIB L1010 SKOCTI, O€3MEYHOCTI XapuOBMX MPOIYKTIB Ta
METO/1IB KOHTPOJIIOBaHHS. Y 3B’SI3Ky 3 LUM BIPOBAKYIOTHCSI CydacHl, BUCOKOYYTJIMBI METOAU
aHami3y moka3HukiB. Hampuxman, iHdpadepBoHA CHEKTPOCKOMIS I BHM3HAYEHHS BOJIOTOCTI,
MacoBoi dacTku Owika; cmekTpockomis SMP, iHdpauepBoHa crekTpockomis 3 Dyp’e-
MEPETBOPEHHSIM I 1AeHTU]IKalli OKpeMUX KOMIIOHEHTIB; BHCOKOE(EKTUBHA piIMHHA
xpomatorpadis 1isi BA3HaUEHHS BMICTY MIKOTOKCHHIB Y 36pHOBUX KYJIbTYpax TOLIO.

[leBHui mporpec cTaBcsi B MIKpPOOIOJOTTYHUX AOCTIKEHHSIX SKOCTI 1 OE3MEKH XapuOBHX
npoaykTiB. OcTaHHIM 4YacoM BIPOBADKYIOTHCS  IMyHOMEpPMEHTHI MeTOIu  ineHTudikamii
MIKpOOpraHi3MiB. AJpKe TpaJuIliiiHI METOIM BHCIBY MaTepiajly Ha MOKHMBHI CEpelOBHIIA YacTo
3aTPUMYIOTh OJIEpKaHHS PE3YJbTATIB JOCIIHKCHHS. [ BU3HAYEHHSI TEHETUYHO MOIU(DIKOBAHUX
MPOJYKTIB MOXKHA TaKOX BUKOPUCTATU (JEPMEHTHHI IMyHOCOPOEHTHMH METOJ, ajie BiH MOKH IO
noTpeOye MPOBEACHHS 10AATKOBUX JIOCIII/KEHb.

Buacnigok danbcudikaliii XxapyoBuii MPoIyKT BTpayae AKICTh 1 MOKE HECTU B cOO1 3arpo3y
30pOB’I0 Ta HaBITh JXKHUTTIO JitoAuHU. Came TOMYy B CBITI HaJaeThCsl Tak OaraTo yBaru
3a0€3MEeYEeHHIO SIKOCTI Ta KOHTPOJIIOBAHHIO MOKA3HUKIB O€3MeYHOCTI MpoayKiii xapuyBaHHs. Llii
MeTI NIANOPSAKOBAHE YAOCKOHAICHHS METOMAIB aHalli3y XapuOBUX MPOAYKTIB, MIIBULIECHHS iXHbOI
TOYHOCTI, BUOIPKOBOCTI, JOCTYMHOCTI T4 BIATBOPEHHS PE3yJIbTATIB.

CEKIIA «TEXHOAOI'ISI M'SICA PUBH I MOPEITPOAYKTIB»

LIVESTOCK PRODUCTION: RECENT TRENDS, FUTURE PROSPECTS

Povarova Natalia, Ph.D. in technical science, Ass. prof.
Odessa national academy of food technologies

The livestock sector globally is highly dynamic. In developing countries, it is evolving in
response to rapidly increasing demand for livestock products. In developed countries, demand for
livestock products is stagnating, while many production systems are increasing their efficiency and
environ-mental sustainability. Historical changes in the demand for livestock products have been
largely driven by human population growth, income growth and urbanization and the production
response in different livestock systems has been associated with science and technology as well as
increases in animal numbers. In the future, production will increasingly be affected by competition
for natural resources, particularly land and water, competition between food and feed and by the
need to operate in a carbon-constrained economy. Developments in breeding, nutrition and animal
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health will continue to contribute to increasing potential production and further efficiency and
genetic gains. Livestock production is likely to be increasingly affected by carbon constraints and
environmental and animal welfare legislation. Demand for livestock products in the future could be
heavily moderated by socio-economic factors such as human health concerns and changing socio-
cultural values. There is considerable uncertainty as to how these factors will play out in different
regions of the world in the coming decades. Human population in 2050 is estimated to be 9.15
billion, with a range of 7.96-10.46 billion. Most of the increase is projected to take place in
developing countries. East Asia will have shifted to negative population growth by the late 2040s
[1]. In contrast, population in sub-Saharan Africa (SSA) will still be growing at 1.2 per cent per
year. Rapid population growth could continue to be an important impediment to achieving
improvements in food security in some countries, even when world population as a whole ceases
growing sometime during the present century. Another important factor determining demand for
food is urbanization.

Breeding and genetics

Historically, domestication and the use of conventional livestock breeding techniques have
been largely responsible for the increases in yield of livestock pro-ducts that have been observed
over recent decades [2]. At the same time, considerable changes in the composition of livestock
products have occurred. If past changes in demand for livestock products have been met by a
combination of conven-tional techniques, such as breed substitution, cross-breeding and
withinbreed selection, future changes are likely to be met increasingly from new techniques. Of the
conventional techniques, selection among breeds or crosses is a one-off process, in which the most
appropriate breed or breed cross can be chosen, but further improvement can be made only by
selection within the population. Cross-breeding, widespread in commercial production, exploits the
complementarity of different breeds or strains and makes use of heterosis or hybrid vigour.
Selection within breeds of farm livestock produces genetic changes typically in the range 1-3 % per
year, in relation to the mean of the single or multiple traits that are of interest. Such rates of change
have been achieved in practice over the last few decades in poultry and pig breeding schemes in
several countries and in dairy cattle breeding programmes in countries such as the USA, Canada
and New Zealand, mostly because of the activities of breeding companies. Rates of genetic change
achieved in national beef cattle and sheep populations are often substantially lower than what is
theoretically possible. Ruminant breeding in most countries is often highly dispersed, and
sectorwide improvement is challenging.

Nutrition

The nutritional needs of farm animals with respect to energy, protein, minerals and vitamins
have long been known, and these have been refined in recent decades. Various requirement
determination systemns exist in different countries for ruminants and non-ruminants, which were
originally designed to assess the nutritional and productive consequences of different feeds for the
animal once intake was known. However, a consider-able body of work exists associated with the
dynamics of digestion, and feed intake and animal performance can now be predicted in many
livestock species with high accuracy. A large agenda of work still remains concerning the robust
prediction of animal growth, body composition, feed requirements, the outputs of waste products
from the animal and production costs. Such work could go a long way to help improve the
efficiency of livestock production and meeting the expectations of consumers and the demands of
regulatory authorities. Advances in genomics, transcriptomics, proteomics and metabolomics will
continue to contribute to the field of animal nutrition and predictions relating to growth and
development. Better understanding of the processes involved in animal nutrition could also
contribute to improved management of some of the trade-offs that operate at high levels of animal
performance, such as those associated with lower reproductive performance.

Disease

Animal diseases generate a wide range of biophysical and socio-economic impacts that may
be both direct and indirect, and may vary from localized to global. The economic impacts of
diseases are increasingly difficult to quantify, largely because of the complexity of the effects that
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they may have, but they may be enormous: the total costs of foot-and-mouth disease in the UK may
have amounted to $18 —25 billion between 1999 and 2002 (Bio-Era 2025).

Possible modifiers of future livestock production and consumption trends

Ethical concerns as a driver of change Ethical concerns may play an increasing role in
affecting the production and consumption of livestock products. Recent high-profile calls to flock to
the banner of global vegetarianism, backed by exaggerated claims of livestock’s role in
anthropogenic global greenhouse gas emissions, serve mostly to highlight the need for rigorous
analysis and credible numbers that can help inform public debate about these issues: there is much
work to do in this area. But science has already had a considerable impact on some ethical issues.
Research into animal behavior has provided evidence of animals’ motivations and their mental
capacities, which by extension provides strong support for the notion of animal sentience (i.e.
animals’ capacity to sense and feel), which in turn has provided the basis for EU and UK legislation
that enshrines the concept of animal sentience in law. Recently, European government strategies are
tending to move away from legislation as the major mechanism for fostering animal welfare
improvements to a greater concentration on collective action on behalf of all par-ties with interests
in animal welfare, including consumers. There is conflicting evidence as to the potential for adding
value to animal products through higher welfare standards. There are common questions regarding
the robustness of consumers’ preferences regarding welfare-branded, organic and local food, for
example, particularly in times of considerable economic uncertainty. While there are differences
between different countries in relation to animal welfare legislation, animal welfare is an
increasingly global concern. Part of this probably arises as a result of the forces of globalization and
international trade, but in many developing countries the roots of animal welfare may be different
and relate more to the value that livestock have to different societies: the sole or major source of
livelihood (in some marginal environments in SSA, for example), the organizing principle of
society and culture, investment and insurance vehicles and sources of food, traction and manure, for
example. Improving animal welfare need not penalize business returns and indeed may increase
profits. For instance (and as noted above), measurements of functional traits indicate that focusing
on breeding dairy cows for milk yield alone is unfavourably correlated with reductions in fertility
and health traits. The most profitable bulls are those that produce daughters that yield rather less
milk but are healthier and longer lived: the costs of producing less milk can be more than matched
by the benefits of decreased health costs and a lower herd replacement rate. Identifying situations
where animal welfare can be increased along with profits, and quantifying these trade-offs, requires
integrated assessment frameworks that can handle the various and often complex inter-relationships
between animal welfare, management and performance.

Artificial meat (more correctly, in vitro meat)

From a technological point of view, this may not be a wildcard at all, as its development is
generally held to be perfectly feasible , and indeed research projects on it have been running for a
decade already. There are likely to be some issues associated with social acceptability, although
presumably meat ‘grown in vats’ could be made healthier by changing its composition and made
much more hygienic than traditional meat, as it would be cultured in sterile conditions. In vitro meat
could potentially bypass many of the public health issues that are currently associated with
livestock-based meat. The development and uptake of in vitro meat on a large scale would
unquestionably be hugely disruptive to the traditional livestock sector. It would raise critical issues
regarding livestock keeping and livelihoods of the resource-poor in many developing countries, for
example. On the other hand, massive reductions in livestock numbers could contribute substantially
to the reduction of greenhouse gases, although the net effects would depend on the resources needed
to pro-duce in vitro meat. There are many issues that would need to be considered, including the
effects on range-lands of substantial decreases in the number of domesticated grazing animals, and
some of the environ-mental and socio-cultural impacts would not be positive. There could also be
impacts on the amenity value of landscapes with no livestock in some places.

Nanotechnology

This refers to an extremely dynamic field of research and application associated with
particles of 1-100 nm in size (the size range of many molecules). Some particles of this size have
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peculiar physical and chemical properties, and it is such peculiarities that nanotechnology seeks to
exploit. Nanotechnology is a highly diverse field, and includes extensions of conventional device
physics, completely new approaches based upon molecular self-assembly and the development of
new materials with nanoscale dimensions. There is even speculation as to whether matter can be
directly controlled at the atomic scale. Some food and nutrition products containing nanoscale
additives are already commercially available, and nanotechnology is in widespread use in advanced
agrichemicals and agrichemical application systems. The next few decades may well see nanotech-
nology applied to various areas in animal management. Nanosized, multipurpose sensors are
already being developed that can report on the physiological status of animals, and advances can be
expected in drug delivery methods using nanotubes and other nanoparticles that can be precisely
targeted. Nanoparticles may be able to affect nutrient uptake and induce more efficient utilization of
nutrients for milk production, for example. One possible approach to animal waste management
involves adding nanoparticles to manure to enhance biogas production from anaerobic digesters or
to reduce odours. There are, however, considerable uncertainties concerning the possible human
health and environ-mental impacts of nanoparticles, and these risks will have to be addressed by
regulation and legislation: at present, for all practical purposes, nanotechnology is unregulated see
nanotechnology as potentially a highly disruptive driver, and the ongoing debate as to the pros and
cons is currently not well informed by objective information on the risks involved: much more
information is required on its long-term impacts. Nanotechnology could redefine the entire notion
of agriculture and many other human activities.
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BUKOPUCTAHHSA TPAHCIJIIOTAMIHA3U I BOPOLIHA 3 HACIHHA
AMAPAHTY Y BUPOBHUMITBI PECTPYKTYPOBAHUX
M’AACHUX BUPOBIB

Coaenbka A.Jl., kana. TexH. HayK, 1oueHT, PadiueB O.C., CBO «maricTp»
Onechka HaLiOHAJIbHA aKajeMisi Xap4oBHUX TeXHOJO0Tii, M. Oneca

PanionanbHe BUKOPUCTaHHS M'CHOT CHPOBUHU Ta PO3pOOJIEHHS HOBUX MPOJIYKTIB BUCOKOI
Xap4yoBOi I[IHHOCTI ¥ SKOCTI, O€3MeyHuX Ui CIOKMBaua — 1€ aKTyaJbHUW HampsiM pPO3BUTKY
M'siconiepepoOHOi ranysi B YKpaiHi Ta CBITI.

TpancrimoTaminaza — 1€ (EpPMEHT HPUPOJHOTO TOXOJKEHHS, SKUH 3aCTOCOBYETHCS B
XapyoBii MPOMMCIOBOCTI JJIsi MOKpalleHHs (YHKIIOHAJIbHO-TEXHOJIOTIYHUX BJIACTUBOCTEN
CUPOBHUHH, 30KpeMa M’ sIcOTIEpepoOHOT Tarys3i.

OTpuMyIOTh TpaHCIVIIOTAMIHA3y LUISIXOM MIKpOOHOT (epMeHTalii MIKpOOpraHizmMiB
Streptoverticillium Mobaraense. TpancrimotamiHasa CTBOPIO€ 3 OUIKOBHX JIAHIIFOTIB  OLTBIII
MPOTETHOBI 3'€JHAHHS, 3aBJIIKU (POPMYBAHHIO KOBAJEHTHUX 3B'SI3KIB MDK aMIHOKUCIOTaMu L-ni3un
1 L-royramiz, TOOTO BOHa B3a€EMOJIIE 3 NMPOAYKTaMH, B SIKUX € OUTOK. MIlIHICTh YyTBOPEHOI OUIKOBOT
CTPYKTYpH 3aJIeKUTh Bl AKTUBHOCTI (epMeHTy, Temmeparypu cucremu, piBHsS pH 1 wacy
¢depmentanii. IloBHa  1HaKkTHBalld  TPAHCIVIIOTAMIHA3M  CIIOCTEPIra€Tbcs B Pe3yibTari
TEMIIepaTypHOTO BIUTMBY B Aiana3oHi 72-75 °C npotsarom 5-10 XBriIuH.

JIo OCHOBHHMX IiepeBar BHUKOPUCTAHHS TPAHCIJIOTaMIHa3W Y BUIOTOBJIEHHI Xap4yOBHX
MPOJYKTIB BIAHOCATH: 1) TMOKpalleHHs KOHCHCTEHLII XapyOBHX CHCTEM, 2) MiJABHUILEHHS
COKOBHUTOCTI 1 €JIaCTUYHOCTI MPOAYKTY, 3) 30UIbILIEHHS BUXOJY IMicis TemioBoi oOpoOku, 4)
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