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The possibilities of producing ecologically pure mare’s milk products near cities based
on innovative technology

Abstract: Kazakhstan has great potential in the production of meat, milk and their derivatives.
The herd way of breeding horses was formed in Kazakhstan many centuries ago. Milk horse breeding
successfully developed all over the world. Productive horse breeding products are milk rich in
vitamins, meat, skin and wool. The work will use a hydroponic installation that specializes in
the production of feed. These systems of growing hydroponic green fodder in enclosed spaces give
livestock owners the opportunity to receive green fodder all year round directly at the place of
consumption.
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Introduction. Today, the volume of livestock production seriously lags behind the 1990 level in
Kazakhstan, mainly due to the decline in the level of work organization. Special concern is caused by
the fact that the country’s animal husbandry today has substantially lost its position and is unable
to provide the population with its products in the required amount. If meat production per capita
was 93.4 kg in 1990 in Kazakhstan, then by 2013 only about 60 kg. At the same time, the export of
meat and meat products since 1990 (184.5 thousand tons) decreased 615 times (0.3 thousand tons).
During this period, our fellow citizens began to consume meat by 30% less, milk - by 33% [1,2].

Kazakhstan is only 60% self-sufficient in agricultural production. The volume of imports of meat
and milk reaches tens of tons [1,2].

All of this is the result of a non-professional approach and the absence of real high-tech projects
implemented in practice. However, Kazakhstan has great potential in the production of meat, milk
and their derivatives. Here on the territory of more than 182 million hectares of pastures grows
25-28 million tons of feed units. According to the World Bank (1994), its cost was estimated at $ 1.2
billion, where it is possible to produce more than $ 6.5 billion of environmentally friendly products
(meat, milk) [3]. The National Fund of the Republic allocated 120 billion tenges for ensuring the
export of meat to 60 thousand tons [4].

The herd way of horse breeding was formed in Kazakhstan many centuries ago. An example of
this was the group image of the reproduction of their distant ancestors: tarpans, kulans, who were
grazing by herds in the vast expanses of the modern republic. According to S. Dzhantyurin [5],
Tarpan herds inhabited the Kazakh steppe in many thousands.

Breeding works in the field of productive horse breeding began in the second half of the XIX
century. By interbreeding and factory types of horses at the end of 1998, we tested the Mugalzhar
breed (Order of the Minister of the Ministry of Agriculture of the Republic of Kazakhstan No. 156 of
December 30, 1998). Certain performers of this subproject and also his head are active participants
of cultivation of new breed of horses [1].
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Dairy horse breeding is successfully developed all over the world. The product of productive horse
breeding is milk, which is rich in the huge amount of vitamins, meat, skin, and wool. Horse breeding
development is related to historical, natural geographic and economic factors in the republic. In
general, grazing does not require extra maintenance expenses such as feed preparation and storage,
in contrast to some animal husbandry sectors, products of horse breeding have a steady demand.

According to the Statistics Committee of the RK, there were 2259.2 thousand of horses heads in
the republic as in the first January in 2017, and 2395 thousand of horses heads at the beginning of
2018. As a result, the number of horses increased by 135.8 thousand or, by 6 %, during 2017, i.e.,
there is stable growth.

In our country, and throughout the world, the popularity of mare‘s milk is increasing every
year. Its exceptional healing and dietary values are initially related to specific chemical composition
and certain physical properties. Mare‘s milk was researched in many countries. All the scientists,
in general, tend to conclude, that this product is unique. It is suitable for metabolic disorders,
supports immunity, helps to improve the state of health caused by ontological diseases, accelerates
the processes of regeneration and slows down aging [6].

Koumiss is a special kind of drink, which made from mare‘s fresh milk by fermentation. It is often
called «live» drink because it cannot be conserved for a long time. It is better to drink koumiss
freshly prepared. Koumiss has notably therapeutic values. Avicenna also wrote about significant
values of the koumiss. There has been developed koumiss therapy, a particular treatment method.
[6]

This sweet and sour drink has a beneficial effect on almost all body systems. The benefit of
koumiss is that it:

- Easily absorbed by the body;
- natural proteins and carbohydrates are easily split and penetrate the blood;
- saturates the body with beneficial vitamins (groups B, A, PP, E) and microelements (calcium,

phosphorus, magnesium);
- improves the levels of gastric acid (the small percentage of alcohol, contained in koumiss, affects

the peristalsis);
- restores the bacterial balance in the intestine after taking antibiotics, effectively resists the

pathogenic micro flora;
- increases the protective functions of the body;
- helps to get rid of the swelling;
- restores the nervous system;
- increases the hemoglobin level in the blood;
- makes the skin condition better, brings back elasticity and resilience to the skin (masks with

koumiss are highly effective).
It is the indispensable remedy in severe illnesses due to infections or bowel disorders (dysentery,

dysbacteriosis). It is prescribed to those, who contracted tuberculosis, suffering from exhaustion and
anemia. This drink helps with hangover syndrome, relieves fatigue and quenches thirst. Koumiss
is most similar to the breast milk in chemical composition. It contains more than 3 % of animal
proteins, more than 2 % fats and approximately 4.5% of sugar. Therefore, koumiss, as well as the
goat‘s milk, is in high demand all over the world as essential child nutrition. There is a particular
demand for koumiss and its powder form in tetra packages in Europe and Asian Countries (especially
in China).

Mare‘s milk (saumal) is a physiological, gentle, easily digestible biologically active product. It
bears the closest resemblance with the breast milk in these parameters and physical and chemical
properties. It is a well-known fact that there are two types of milk such as casein and albumin.
Firstly, the breast milk, as well as mare‘s milk, refer to albumin type. The milk of other farm
animals belongs to casein type. The specificity of albumin milk is that it is easily digested and
absorbed in the body, does not require much effort from the organs such as the stomach, pancreas,
liver, and intestines involved in the digestive process, figuratively speaking, they "rest." This state
of the body is an additional chance for a quick recovery and recuperation.
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In addition to all of that, mare’s milk contains a considerable amount of vitamins, microelements,
and other biologically active substances. For instance, the content of vitamin C in mare‘s milk is 5-7
times more, than in cow‘s. Moreover, saumal stores such microelements, which not found in other
dairy products. These factors determine mare‘s milk as the most appropriate substitute for breast
milk, for example, when there is a problem of mixed or artificial infants feeding. It may be used in
the preparation of milk formulas, adapted to mother milk in its composition [1].

Koumiss cannot be conserved for a long time and cannot stand the transportation. If you decide
to try this national drink, it is better to buy it at the manufacture place from proven producers.
Hence, the organization of koumiss farms near the cities has an invaluable advantage, the demand
for these products is several times higher than the supply.

Mainly, urban residents need this innovation. It is convenient to create seasonal and year-round
koumiss farms precisely in the food zone of the big cities.

Milk horse breeding is entirely appropriate to the development of Food program and within
subprograms such as social development of the rural areas, the creation of dairy family farms,
employing rural population and other promising programs. The fundamental advantage of dairy
horse breeding is the relatively low cost of capital expenditure, in comparison with dairy cattle
breeding, and it has a fast return on investment. Kazakhstan has the governmental program of
agriculture development, according to this program farmers are entitled to subsidies from the national
and regional budget. The state program of horse breeding subsidizing should stimulate farmers and
serves as the impetus to organize farms, which will directly specialize in the production of mare‘s
milk such as saumal and koumiss. If the consumption of mare’s milk increases to 1 liter per capita
per year, the production volumes should become ten times bigger. As a result, the internal market
of mare‘s milk may grow significantly. It takes many years to satisfy such demand because there are
no quick ways to increase the amount of horse-breeding products.
The essence of technology. At the beginning of a new century, breeders of northern Kazakhstan

are making phenomenal progress. In Yereymentau district of Akmola region by the educational
economy of L.N.Gumilyov Eurasian National University, the State Commission of the Ministry of
Agriculture of the Republic of Kazakhstan approved for approbation a new Zhaitapovsky factory
type of meat and dairy horses of the Mugalzhar breed. The new model is based on two factory lines
of outstanding stallions Zangar and Pernesh (patent number 359 of February 27, 2012, M. Nurushev
author certificate: No. 1460, 1452, 1468 of February 27, 2012). The total number of animals in only
two essential farms is more than 3.0 thousand heads. Offering this project, we are confident that
the authors of the project, scientists and professionals in the field of productive horse breeding, will
bring it to its logical end, having completed all the tasks.

The real tasks of koumiss production is to determine the need to use more intensive techniques of
mare’s milk production technology, regular study of its components and their relationship with the
level of feeding. Koumiss is called a live drink because from the moment of the ferment of mare’s
milk to the ripening of koumiss, various changes in its physicochemical properties, biochemical
composition, and microbiological structure occur. In the process of proteolysis occurring during
the ripening of koumiss, peptides form and accumulate free amino acids, including essential ones,
especially lysine, tryptophan, methionine. Enzymes in koumiss play a crucial role in the use of the
drink in pediatrics, as they contribute to the deficiency of enzymes in the gastrointestinal tract in
young children.

Within the framework of the subproject, we will use materials of intellectual property for a
selection achievement obtained in different regions of the Republic:

- Patent number 361. Zhaytapovsky type of Mugalzhar horse breed. The Ministry of Justice of
the Republic of Kazakhstan dated 27.02.2012.

- Patent No. 158 of the Republic of Kazakhstan dated June 12, 2008, for a breeding achievement
in breeding new three factory lines of the Adaevsky ecotype of meat and dairy horses of the Kazakh
breed.

Particular interest in the implementation of the tasks of the subproject is based on the use of the
authors’ intellectual property in the field of koumiss cooking technology:
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- A device for cooking koumiss. Innovative patent number 23725 for the invention. State regis-
tration in the registry of 01/21/2011.Intellectual Property Committee MJ of RK.

- The method of cooking natural koumiss Innovative patent No. 27574 dated 10.17.2013 of the
Committee on Intellectual Property of the Ministry of Justice of the Republic of Kazakhstan.

By KieliZher LLP (Zerenda district, Akmola region), we will organize courses on the organization
of machine milking mares, the preparation of technologists for the training of natural kumiss, using
new authoring developments. Since 2013, the industry standard for kumiss has been developed and
is useful for two months, ST-3006-191-TOO-49-01-2013.
Scientific novelty. As part of the subproject, we will introduce an innovative method of produc-

ing green forage based on hydroponics in the desert and suburban areas of large cities of Kazakhstan.
The new technology can be a real salvation for farmers producing koumiss on small dairy farms in
the food belt of large cities. This technology allows in just seven days to grow a green forage mass
(with a full cycle - from sowing seeds to young shoots) indoors without soil.

In recent years, the weather and its impact on the production of fodder plants have become for
agricultural specialists, perhaps one of the most frequently discussed topics. This year 2018 was no
exception. Farmers, trying to grow a large amount of green mass to feed milking mares, faced severe
difficulties. The hydroponic method of growing fodder plants can help solve these problems, that is,
you can improve it in water indoors.

This technology is not new, but today new equipment has appeared, making its use more accessible
to peasant farmers. Plants have been developed and created to grow fodder barley (young shoots
of spring barley sprouting from seeds) in seven days [7]. In this case, cultivation occurs throughout
the year, regardless of weather conditions.

The created plant allows obtaining the green mass of fodder barley using nutrient layer technology.
Its essence lies in the fact that the roots of the plant grow in individual trays, which contain a thin
layer of water. At the same time, the roots remain relatively moist, but not fully saturated with
nutrient solution.

We have successfully introduced the technology on the farm of Ansar-Aktau LLP of the Mangystau
region, where they grow forage grasses using the hydroponics method. A fully automated line was
installed for increasing green mass of forage grass for 100 horses.

To develop certificates for products according to the state standard, we studied the chemical
composition of colostrums and milk of Kazakh mares (Table 1).
The past and present experience. We organized the mechanized process milking of mares

and the process of kumiss preparation by industrial methods in Kokshetau. Where is mare‘s milk
delivered from nearby regions? According to the experience, we have a big problem in feeding the
foals, particularly in the period from April to July, due to the lack of natural grass for mowing at this
time; foals need food, because of milking mares. The use of rough feed is unnaturally for the foals‘
stomach. This problem exists in all horse farms of the RK, which produce mare‘s milk and feed the
horses. One of the solutions to this problem is cultivating green feed by hydroponics methods.

Table 1. The chemical composition of colostrums and milk of Adaevskiy mares
№ Indicators colostrums Milk Total Product.

1
hour,
%

12
hour,
%

24
hours,
%

5
days
%

10
days.
%

15
days
%

1
Month,
%

4
Month,
%

milk
yield,
l.

Milk, l

1. Fat 1,25 2,51 2,2 2,0 1,82 1,9 - 1,5 - -
2. Total pro-

tein
16,2 5,2 3,7 3,2 2,6 2,7 2,4 - - -

3. Sugar 3,6 4,9 5,4 5,8 5,9 6,1 6,3 6,7 - -
4. Minerals 0,6 0,47 0,5 0,51 0,46 0,4 0,4 0,35 - -
Total: 1529 540,0

The project essence is to involve the socially vulnerable population in the village, who have 1-2
heads of mares, an organization of small farms with 30 heads of horses, to make a profit by selling
mare‘s milk and koumiss.

We have planned the following stages of work according to the project:
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1. The formation of kumiss farms participants
2. Designation of the koumiss farms location
3. Purchasing lacking number of horses
4. Purchase and launch of hydroponic equipment
5. Buying milking machine
6. Starting of koumiss farms works
7. Functioning of koumiss farms
8. Selling the products of farms (kumiss)
The introduction of the project does not have negative environmental consequences. The project

will use a hydroponic installation that specializes in feed production. Such equipment enables you
to cultivate the seeds in 7 days. These systems of growing hydroponic green feed in enclosed spaces
give an opportunity to livestock owners to receive green feed all year round directly at the place of
consumption.

Below we present the view of the academician of National Academy of Sciences of the RK, Award
winner of Lenin Prize, Doctor of agricultural sciences, Professor Erwin Gossen about our project.
I like the plan developed within the Competitive Program of inclusive innovations. A lot can be
said about the relevance and practical significance of this project in our country. However, it is a
disappointing fact that such good idea of organizing and selling an environmentally friendly product,
like koumiss, near big cities, remains unrealized.

I will not conceal the secret of our longevity (I and Tatyana Nikitichna are 87 years old) is that
we daily consume mare‘s milk such as saumal and koumiss in the spring and summer. But it is not
always possible to find high standard and freshly prepared products. If the farm selling new mare’s
milk and koumiss were organized in our city, Shchuchinsk, we would be the first buyers, because we
know the healing properties of such milk.

We are confident, that this project will have significant commercial success not only near the
cities, but also along the Astana-Burabai and Western Europe-Western China highways. I maintain
the idea of supporting vulnerable population, in fact, Kazakhs in many villages have one or 2 mares
and they cannot milk them in the summer period. On the basis of such integrating into a single
cooperative complex, peasants could profitably carry out their business. Basing on these and many
other benefits of this project, both in social, technological and financial importance, I want to give
a positive recommendation to this project and wish success in its large-scale implementation near
big cities and resort centers of Kazakhstan.
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Инновациялық технологиялар негiзiнде экологиялық таза сүт өнiмiн өндiру мүмкiндiктерi

Аңдатпа: Негiзiнен еңбектi ұйымдастыру деңгейiнiң төмендеуiнен, бүгiнде мал шаруашылығы өнiмдерiн өндiру
көлемi Қазақстанда 1990 жылғы деңгейден айтарлықтай артта қалып отыр. Дегенмен, Қазақстан ет, сүт және олардың
туындылары өндiрiсiнде үлкен әлеуетке ие.

Жылқыларды өсiрудiң табынды тәсiлi Қазақстанда бiрнеше ғасырлар бұрын қалыптасқан. Сүт жылқы шаруашылығы
бүкiл әлемде табысты дамып келедi. Өнiмдi жылқы шаруашылығы-витаминдерге, етке, терi мен жүнге бай сүт.

Жұмыста жем өндiруге маманданған гидропон қондырғысы қолданылады. Жабық бөлмелерде гидропонды жасыл
жемдi өсiрудiң бұл жүйелерi мал иелерiне жыл бойы тiкелей тұтыну орнында жасыл жем алуға мүмкiндiк бередi.

Түйiн сөздер: гидропоника әдiсi, жылқы сүтi(саумал), сүттi жылқы шаруашылығы.
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Евразийский национальный университет им. Л.Н. Гумилева, Нур-Султан, Казахстан

Возможности производства экологически чистого молочного продукта на основе инновационных
технологий

Аннотация. Сегодня объем производства продукции животноводства в Казахстане серьезно отстает от уровня
1990 года, в основном из-за снижения уровня организации труда. Тем не менее, Казахстан имеет большой потенциал
в производстве мяса, молока и их производных.

Стадный способ разведения лошадей сформировался в Казахстане много веков назад. Молочное коневодство успешно
развивается во всем мире. Продукты продуктивного коневодства - молоко, богатое витаминами, мясо, кожа и шерсть.

В работе будет использована гидропонная установка, которая специализируется на производстве кормов. Эти системы
выращивания гидропонного зеленого корма в закрытых помещениях дают владельцам скота возможность получать
зеленый корм круглый год непосредственно на месте потребления.

Ключевые слова: метод гидропоники, кобылье молоко (саумал), молочное коневодство.
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«Л.Н. Гумилев атындағы Еуразия ұлттық университетiнiң Хабаршысы. Химия. География.
Экология сериясы» журналына мақала жариялау ережесi

1. Журнал мақсаты. Химия, география, экология салалары бойынша мұқият тексеруден өткен ғылыми
құндылығы бар мақалалар жариялау.

2. Журналда мақала жариялаушы автор мақаланың қол қойылған 1 дана қағаз нұсқасын Ғылыми
басылымдар бөлiмiне (редакцияға, мекенжайы: 010008, Қазақстан Республикасы, Нұр-Сұлтан, қаласы, Қ.
Сәтпаев көшесi, 2, Л.Н. Гумилев атындағы Еуразия ұлттық университетi, Бас ғимарат, 402 кабинет) және e-
mail vest_chem@enu.kz электрондық поштасына Word, Tex, PDF форматтарындағы нұсқаларын жiберу қажет.
Мақала мәтiнiнiң қағаз нұсқасы мен электронды нұсқалары бiрдей болулары қажет. Мақалалар қазақ, орыс,
ағылшын тiлдерiнде қабылданады. Сонымен қатар, автор(лар) iлеспе хат ұсынуы керек.

3. Автордың қолжазбаны редакцияға жiберуi мақаланың Л.Н. Гумилев атындағы Еуразия
ұлттық университетiнiң хабаршысында басуға келiсiмiн, шетел тiлiне аударылып қайта
басылуына келiсiмiн бiлдiредi. Автор мақаланы редакцияға жiберу арқылы автор туралы
мәлiметтiң дұрыстығына, мақала көшiрiлмегендiгiне (плагиаттың жоқтығына) және басқа да
заңсыз көшiрмелердiң жоқтығына кепiлдеме бередi.

4. Мақаланың көлемi 18 беттен аспауға тиiс (6 беттен бастап).
5. Мақаланың құрылымы
ҒТАМРК http://grnti.ru/
Автор(лар)дың аты-жөнi
Мекеменiң толық атауы, қаласы, мемлекетi (егер авторлар әртүрлi мекемеде жұмыс жасайтын

болса, онда әр автор мен оның жұмыс мекемесi қасында бiрдей белгi қойылу керек)
Автор(лар)дың Е-mail-ы
Мақала атауы
Аннотация (100-200 сөз; формуласыз, мақаланың атауын мейлiнше қайталамауы қажет; әдебиеттерге

сiлтемелер болмауы қажет; мақаланың құрылысын (кiрiспе /мақаланың мақсаты/ мiндеттерi /қарастырылып
отырған сұрақтың тарихы, зерттеу әдiстерi, нәтижелер/талқылау, қорытынды) сақтай отырып, мақаланың
қысқаша мазмұны берiлуi қажет).

Түйiн сөздер (6-8 сөз не сөз тiркесi. Түйiн сөздер мақала мазмұнын көрсетiп, мейлiнше мақала атауы
мен аннотациядағы сөздердi қайталамай, мақала мазмұнындағы сөздердi қолдану қажет. Сонымен қатар,
ақпараттық-iздестiру жүйелерiнде мақаланы жеңiл табуға мүмкiндiк беретiн ғылым салаларының терминдерiн
қолдану қажет).

Негiзгi мәтiн мақаланың мақсаты/ мiндеттерi/ қарастырылып отырған сұрақтың тарихы, зерттеу
әдiстерi,нәтижелер/талқылау, қорытынды бөлiмдерiн қамтуы қажет.

Таблица, суреттер – аталғаннан кейiн орналастырылады. Әр таблица, сурет қасында оның аталуы болуы
қажет. Сурет айқын, сканерден өтпеген болуы керек.

Мақаладағы формулалар тек мәтiнде оларға сiлтеме берiлсе ғана номерленедi.
Жалпы қолданыста бар аббревиатуралар мен қысқартулардан басқалары мiндеттi түрде алғаш

қолданғанда түсiндiрiлуi берiлуi қажет. Қаржылай көмек туралы ақпарат бiрiншi бетте көрсетiледi.
Әдебиеттер тiзiмi
Мәтiнде әдiбиеттерге сiлтемелер тiкжақшаға алынады. Мәтiндегi әдебиеттер тiзiмiне сiлтемелердiң

номерленуi мәтiнде қолданылуына қатысты жүргiзiлiде: мәтiнде кездескен әдебиетке алғашқы сiлтеме [1]
арқылы, екiншi сiлтеме [2] арқылы т.с.с. жүргiзiледi. Кiтапқа жасалатын сiлтемелерде қолданылған бетттерi
де көрсетiлуi керек (мысалы, [1, 45 бет]). Жарияланбаған еңбектерге сiлтемелер жасалмайды. Сонымен
қатар, рецензиядан өтпейтiн басылымдарға да сiлтемелер жасалмайды (әдебиеттер тiзiмiн, әдебиеттер тiзiмiнiң
ағылшынша әзiрлеу үлгiлерiн төмендегi мақаланы рәсiмдеу үлгiсiнен қараңыз).

Мақала соңындағы әдебиеттер тiзiмiнен кейiн библиографиялық мәлiметтер орыс және ағылшын
тiлiнде (егер мақала қазақ тiлiнде жазылса), қазақ және ағылшын тiлiнде (егер мақала орыс тiлiнде жазылса),
орыс және қазақ тiлiнде (егер мақала ағылшын тiлiнде жазылған болса) берiледi.

Авторлар туралы мәлiмет: автордың аты-жөнi, ғылыми атағы, қызметi, жұмыс орны, жұмыс орнының
мекен-жайы, теелфон, e-mail – қазақ, орыс және ағылшын тiлдерiнде толтырылады.

6. Қолжазба мұқият тексерiлген болуы қажет. Техникалық талаптарға сай келмеген қолжазбалар қайта
өңдеуге қайтарылады. Қолжазбаның қайтарылуы оның журналда басылуына жiберiлуiн бiлдiрмейдi.

7. Редакцияға түскен мақала жабық (анонимдi) тексеруге жiберiледi. Барлық рецензиялар авторларға
жiберiледi. Автор (рецензент мақаланы түзетуге ұсыныс берген жағдайда) үш күн аралығында қайта қарап,
қолжазбаның түзетiлген нұсқасын редакцияға қайта жiберуi керек. Рецензент жарамсыз деп таныған мақала
қайтара қарастырылмайды. Мақаланың түзетiлген нұсқасы мен автордың рецензентке жауабы редакцияға
жiберiледi.
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8. Төлемақы. Басылымға рұқсат етiлген мақала авторларына төлем жасау туралы ескертiледi. Төлем
көлемi 4500 тенге – ЕҰУ қызметкерлерi үшiн және 5500 тенге басқа ұйым қызметкерлерiне.

Реквизиты:
1)РГП ПХВ "Евразийский национальный университет имени Л.Н. Гумилева МОН РК
АО "Банк ЦентрКредит"
БИК банка: KCJBKZKX
ИИК: KZ978562203105747338
Кбе 16
Кпн 859- за статью
2)РГП ПХВ "Евразийский национальный университет имени Л.Н. Гумилева МОН РК АО "Bank RBK"
Бик банка: KINCKZKA
ИИК: KZ498210439858161073
Кбе 16
Кпн 859 - за статью
3)РГП ПХВ "Евразийский национальный университет имени Л.Н. Гумилева МОН РК АО "ForteBank"
БИК Банка: IRTYKZKA
ИИК: KZ599650000040502847
Кбе 16
Кпн 859 - за статью
4)РГП ПХВ "Евразийский национальный университет имени Л.Н. Гумилева МОН РК АО "Народный Банк
Казахстан"
БИК Банка: HSBKKZKX
ИИК: KZ946010111000382181
Кбе 16
Кнп 859.
"За публикацию в Вестнике ЕНУ ФИО автора"

Provision on articles submitted to the journal "Bulletin of L.N. Gumilyov Eurasian National
University. Chemistry. Geography. Ecology Series"

1. Purpose of the journal. Publication of carefully selected original scientific works in the fields of chemistry,
geography, ecology.

2. An author who wishes to publish an article in a journal must submit the article in hard copy (printed version)
in one copy, signed by the author to the scientific publication office (at the address: 010008, Republic of Kazakhstan,
Nur-Sultan, Satpayev St., 2. L.N. Gumilyov Eurasian National University, Main Building, room 408) and by e-mail
vest_chem@enu.kz in Word, PDF and Tex format. At the same time, the correspondence between Tex-version, Word-
version, PDF-version and the hard copy must be strictly maintained. And you also need to provide the cover letter
of the author(s).

Language of publications: Kazakh, Russian, English.
3. Submission of articles to the scientific publication office means the authors’ consent to the right

of the Publisher, L.N. Gumilyov Eurasian National University, to publish articles in the journal and
the re-publication of it in any foreign language. Submitting the text of the work for publication in the
journal, the author guarantees the correctness of all information about himself, the lack of plagiarism
and other forms of improper borrowing in the article, the proper formulation of all borrowings of text,
tables, diagrams, illustrations.

4. The volume of the article should not exceed 18 pages (from 6 pages).
5. Structure of the article
GRNTI http://grnti.ru/
Initials and Surname of the author (s)
Full name of the organization, city, country (if the authors work in different organizations, you need to put

the same icon next to the name of the author and the corresponding organization)
Author’s e-mail (s)
Article title
Abstract (100-200 words, it should not contain a formula, the article title should not repeat in the content, it

should not contain bibliographic references, it should reflect the summary of the article, preserving the structure of
the article - introduction/ problem statement /goals/ history, research methods, results /discussion, conclusion).

Keywords (6-8 words/word combination. Keywords should reflect the main content of the article, use terms from
the article, as well as terms that define the subject area and include other important concepts that make it easier and
more convenient to find the article using the information retrieval system).

The main text of the article should contain an introduction/ problem statement/ goals/ history, research
methods, results / discussion, conclusion. Tables, figures should be placed after the mention. Each illustration should
be followed by an inscription. Figures should be clear, clean, not scanned.

In the article, only those formulas are numbered, to which the text has references.
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Galai I. Elena, Emin Atasoy

All abbreviations, with the exception of those known to be generally known, must be deciphered when first used
in the text.

Information on the financial support of the article is indicated on the first page in the form of a footnote.
References
In the text references are indicated in square brackets. References should be numbered strictly in the order of the

mention in the text. The first reference in the text to the literature should have the number [1], the second - [2], etc.
The reference to the book in the main text of the article should be accompanied by an indication of the pages used
(for example, [1, 45 p.]). References to unpublished works are not allowed. Unreasonable references to unreviewed
publications (examples of the description of the list of literature, descriptions of the list of literature in English, see
below in the sample of article design).

At the end of the article, after the list of references, it is necessary to indicate bibliographic data in Russian and
English (if the article is in Kazakh), in Kazakh and English (if the article is in Russian) and in Russian and Kazakh
languages (if the article is English language).

Information about authors: surname, name, patronymic, scientific degree, position, place of work, full work
address, telephone, e-mail - in Kazakh, Russian and English.

6. The article must be carefully verified. Articles that do not meet technical requirements will be returned for
revision. Returning for revision does not mean that the article has been accepted for publication.

7. Work with electronic proofreading. Articles received by the Department of Scientific Publications (editorial
office) are sent to anonymous review. All reviews of the article are sent to the author. The authors must send the
proof of the article within three days. Articles that receive a negative review for a second review are not accepted.
Corrected versions of articles and the author’s response to the reviewer are sent to the editorial office. Articles that
have positive reviews are submitted to the editorial boards of the journal for discussion and approval for publication.

Periodicity of the journal: 4 times a year.
8. Payment. Authors who have received a positive conclusion for publication should make payment on the

following requisites (for ENU employees - 4,500 tenge, for outside organizations - 5,500 tenge):
Реквизиты:
1(РГП ПХВ "Евразийский национальный университет имени Л.Н. Гумилева МОН РК
АО "Банк ЦентрКредит"
БИК банка: KCJBKZKX
ИИК: KZ978562203105747338
Кбе 16
Кпн 859- за статью
2)РГП ПХВ "Евразийский национальный университет имени Л.Н. Гумилева МОН РК АО "Bank RBK"
Бик банка: KINCKZKA
ИИК: KZ498210439858161073
Кбе 16
Кпн 859 - за статью
3)РГП ПХВ "Евразийский национальный университет имени Л.Н. Гумилева МОН РК АО "ForteBank"
БИК Банка: IRTYKZKA
ИИК: KZ599650000040502847
Кбе 16
Кпн 859 - за статью
4)РГП ПХВ "Евразийский национальный университет имени Л.Н. Гумилева МОН РК АО "Народный Банк
Казахстан"
БИК Банка: HSBKKZKX
ИИК: KZ946010111000382181
Кбе 16
Кнп 859.
"За публикацию в Вестнике ЕНУ ФИО автора"
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Положение о рукописях, представляемых в журнал «Вестник Евразийского национального
университета имени Л.Н.Гумилева. Серия: Химия. География. Экология»

1. Цель журнала. Публикация тщательно отобранных оригинальных научных работ п в области химии,
географии, экологии.

2. Автору, желающему опубликовать статью в журнале необходимо представить рукопись в твердой копии
(распечатанном варианте) в одном экземпляре, подписанном автором в Отдел научных изданий (по адресу:
010008, Казахстан, г.Нур-Султан, ул. Сатпаева, 2, Евразийский национальный университет им. Л.Н.Гумилева,
Учебно-административный корпус, каб. 408) и по e-mail vest_chem@enu.kz в формате Tex, PDF и Word. При
этом должно быть строго выдержано соответствие между Тex-файлом, Word-файлом, PDF-файлом и твердой
копией. Также автору(ам) необходимо предоставить сопроводительное письмо.

Язык публикаций: Казахский, русский, английский.
3. Отправление статей в редакцию означает согласие авторов на право Издателя, Евразийского

национального университета имени Л.Н. Гумилева, издания статей в журнале и переиздания
их на любом иностранном языке. Представляя текст работы для публикации в журнале,
автор гарантирует правильность всех сведений о себе, отсутствие плагиата и других форм
неправомерного заимствования в рукописи, надлежащее оформление всех заимствований текста,
таблиц, схем, иллюстраций.

4. Объем статьи не должен превышать 18 страниц (от 6 страниц).
5. Схема построения статьи
ГРНТИ http://grnti.ru/
Инициалы и Фамилию автора(ов)
Полное наименование организации, город, страна (если авторы работают в разных организациях,

необходимо поставить одинаковый значок около фамилии автора и соответствующей организации)
Е-mail автора(ов)
Название статьи
Аннотация (100-200 слов; не должна содержать формулы, повторять по содержанию название

статьи; не должна содержать библиографические ссылки; должна отражать краткое содержание статьи,
сохраняя структуру статьи – введение/ постановка задачи/ цели/ история, методы исследования,
результаты/обсуждения, заключение/выводы).

Ключевые слова (6-8 слов/словосочетаний. Ключевые слова должны отражать основное содержание
статьи, использовать термины из текста статьи, а также термины, определяющие предметную область и
включающие другие важные понятия, позволяющие облегчить и расширить возможности нахождения статьи
средствами информационно-поисковой системы).

Основной текст статьи должен содержать введение/ постановку задачи/ цели/ историю, методы
исследования, результаты/обсуждение, заключение/выводы.

Таблицы, рисунки необходимо располагать после упоминания. Каждой иллюстраци должна следовать
надпись. Рисунки должны быть четкими, чистыми, несканированными.

В статье нумеруются лишь те формулы , на которые по тексту есть ссылки.
Все аббревиатуры и сокращения , за исключением заведомо общеизвестных, должны быть

расшифрованы при первом употреблении в тексте.
Сведения о финансовой поддержке работы указываются на первой странице в виде сноски.
Список литературы
В тексте ссылки обозначаются в квадратных скобках. Ссылки должны быть пронумерованы строго по

порядку упоминания в тексте. Первая ссылка в тексте на литературу должна иметь номер [1], вторая - [2] и
т.д. Ссылка на книгу в основном тексте статьи должна сопровождаться указанием использованных страниц
(например, [1, 45 стр.]). Ссылки на неопубликованные работы не допускаются. Нежелательны ссылки на
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Tbsv encoded capcid protein p41 triggers resistance in solanum lycopersicum

Abstract: Efficient infection of Nicotiana benthamiana plants with wild type Tomato bushy
stunt virus (TBSV) is influenced by expression of protein P19, which is a potent RNAi suppressor.
The capsid protein (СР) P41 is required for virion formation and facilitates long distance movement
of the virus. Along with RNAi suppression, P19 protein is involved in the development of severe
disease symptoms in N. benthamiana and elicitation of Hypersensitive Response (HR) in tobacco.
Our results show that wild type TBSV infection of Solanum lycopersicum (cv. Money maker) triggers
resistance to the virus. Despite detectable accumulation levels of P19 protein in leaf and root tissues,
the infection was not accompanied with obvious disease symptoms. Contrastingly, inoculation with
TBSV mutant, lacking capsid protein P41 demonstrated susceptibility to TBSV. Moreover, Chl-FI
analysis of plants infected with virus exhibited significant changes in metabolism. Our data suggests
that in response to CP expression tomato plants have evolved defense mechanisms to resist viral
infection.

Key words: Tomato bushy stunt virus, capsid protein, virions, resistance, Solanum lycopersicum.
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Solanum lycopersicum өсiмдiгiнде резистенттiлiк жауаптың tomato bushy stunt
virus (tbsv) вирусының р41 капсидтiк ақуызымен белсендiрiлуi

Аннотация. Tomato bushy stunt virus (TBSV) вирусымен кодталатын Р19 ақуызы
РНҚ интерференцияның қуатты супрессоры болып табылады және Nicotiana benthami-
ana өсiмдiктерiнiң вируспен жұқтырылуында маңызды рөл атқарады. Р19 ақуызының
экспрессиясы вируспен зақымдануы айқын көрiнiс бередi де, өсiмдiктiң толық коллапсына
әкелiп соқтырады. Сонымен қатар супрессорлық Р19 ақуызы Nicotiana tabacum өсiмдiгiнде
гиперсезiмталдық реакциясын белсендiруге жауапты. Вирустың Р41 капсидтiк ақуызы вирион
құрылымын қалыптастырып, өсiмдiк бойымен таралауын қамтамасыз етедi. Алынған зерттеу
нәтижелерi TBSV вирусының жабайы типiнiң инфекциясы Solanum lycopersicum (Money maker
сұрыбы) қызанақ өсiмдiгiнде вирусқа қарсы төзiмдiлiк жауабын тудыратынын анықтады.
Өсiмдiктiң тамыр және жапырақ ұлпасында Р19 ақуызының жинақталуына қарамастан
вируспен зақымдалудың сыртқы көрiнiсi нашар байқалды. Алайда, Chlorophyll Fluores-
cence Imaging system (Chl-FI) сараптамасы вируспен зақымдалған өсiмдiктерде жасушаiшiлiк
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метаболизмiнiң өзгеруiн анықтады. Ал вирустың капсидтiк ақуызы экспрессияланбайтын
мутантпен инфекция тудырғанда, қызанақ өсiмдiктерi жоғары сезiмталдық көрсетiп, жүйелiк
некрозға ұшырады. Зерттеу нәтижелерi қызанақтың Money maker сұрыбында TBSV вирусына
қарсы қорғаныс механизмдерi вирустық капсидтiк ақуыз Р41-дi тану арқылы белсендiрiлетiнiн
көрсетедi.
Түйiн сөздер: Tomato bushy stunt virus (TBSV), вирус, капсидтiк ақуыз, вирион, Solanum

lycopersicum, резистенттiлiк, РНҚ-интерференция.
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Капсидный белок р41 вируса tomato bushy stunt virus (tbsv) активирует
резистентность у растений вида solanum lycopersicum

Аннотация. Кодируемый вирусом Tomato bushy stunt virus (TBSV), белок Р19 является
мощным супрессором РНК интерференции и играет важную роль при инфекции растений
Nicotiana benthamiana, которая характеризуется ярко выраженными симптомами заболевания
и системным коллапсом. Кроме того, белок Р19 является элиситором гиперчувствительного
ответа у Nicotiana tabacum. Капсидный белок вируса Р41 формирует вирионы и способствует
развитию системной инфекции. Полученные нами данные показали, что при инфекции
диким типом TBSV у растений вида Solanum lycopersicum (сорт Money maker) активируется
резистентный ответ. Несмотря на системную аккумуляцию белка супрессора Р19 в листьях
и корнях, у растений не проявляются видимые симптомы заболевания. Однако анализ
Chlorophyll Fluorescence Imaging system (Chl-FI) показал, что в инфицированных вирусом
растениях происходят значительные изменения метаболизма. Более того, инфекция растений
мутантом TBSV по капсидному белку приводит к системному некрозу гибели растений.
Полученные данные указывают на то, что у томатов выработаны защитные механизмы в ответ
на экспрессию капсидного белка Р41 вируса TBSV.
Ключевые слова: Tomato bushy stunt virus (TBSV), капсидный белок, вирион, Solanum

lycopersicum, резистентность, РНК-интерференция.
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