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RESEARCHING  OF  GENETIC  MODIFIED  INGREDIENTS  IN  MEAT  PASTES 

Қазақстан нарығында жəне ТМД елдерінің аумағында өндірілетін етті паштеттің 8 түрі 
құрамында генетикалық модификацияланған организмдер бар болуына зерттелді, үш 
«ПЛАНТ-СКРИН», «Терминатор Nos» жəне «ГИ-соя-40–3-2» тест-жүйе қолданылды. 
Полимераздық тізбекті реакциясы көмегімен біреуінен 40–3-2 генетикалық модифика-
цияланған соя табылды. 

Изучено 8 разновидностей мясных паштетов, имеющихся на рынке Казахстана и производи-
мых на территории стран СНГ, на наличие генетически модифицированных организмов с ис-
пользованием трех тест-систем «ПЛАНТ-СКРИН», «Терминатор Nos» и «ГИ-соя-40–3-2». 
Использован метод полимеразной цепной реакции. В одном из продуктов выявлена генетиче-
ски модифицированная соя линии 40–3-2. 

 
All over the world the market of a foodstuff is flooded by the goods containing genetically modified or-

ganisms. In agricultures of many leading countries-exporters of a vegetative foodstuff and vegetative raw 
materials, plants with the changed genetic code for a long time already are grows up. Production of new 
transgene plants as yet one of perspective and most developing directions of biotechnology in agro produc-
tion sphere [1, 2]. 

Transgene names those kinds of plants, in which gene (or genes) transferred from other kinds of plants 
or animals [3] is successfully functions. 

Areas under GM-plant crops anniversarily increase approximately on 60 %. Apparent, now it exceeds 
50 million hectares that makes about 3 %-5 % from the all areas of crops. In production of foodstuff 70 % 
GM-soya, 25 % GM-corn, and also a potato, rice, rape, tomatoes, a sugar beet are used. The general manu-
facturer of production which contains GMO — is USA that makes 68 % GM-products, 12 % Argentina, 6 % 
Canada, 5 % Brazil, 4 % China [4, 5, 6]. 

Now there is no the valid scientific information authenticates to any inherent danger of genetically 
modified organisms (GMO). However it does not prove full absence of the risks associated with ubiquitous 
introduction of GMO. Opponents of accelerated introduction GM-organisms declare that outcomes from the 
eating of such products have long-term character and shows through a few generations. As proofs experi-
ences on animals, with amazing results are represented. Accounting a large quantity of population which 
consuming GM-soya, corn, rice, a potato, and other plants, the slowed down effects can lead to mass un-
wanted consequences [7, 8, 9]. 

The most part of genetically modified products is using for export. Now more and more countries ac-
cepts laws on required marking of such goods and even prohibition of it import to certain territories [10]. 

In Kazakhstan the question of GMO disturbs only certain organizations. The researches spent in this 
area are insignificantly and limits by detecting GMO in a foodstuff and nothing more. At least and this tests 
brings results. For example, established, that 60–75 % of all imported foodstuff in the country contains GM-
components [11]. Absence of the necessary equipment in the country impedes to other kinds of research. 

Expounded above confirms the necessity of researching foodstuff on presence GMO in it. 
For today, the most effective method of monitoring for presence GMO in a foodstuff is method of PCR 

allowing not only to detect presence GMO in it, but also to define their quantity [12–19]. 
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Goal of this research is testing of meat pastes, by method Polymerase Chain Reaction (PCR), on pres-
ence in its GMI. 

As criteria of selection of products served: availability of the prices; prevalence in the markets of a 
foodstuff; absence of marks on GMI ingredients. 

Results of the present research can be used for informing authorities of Gossanepidnadzor, and also the 
population on presence GMI in meat products, specifically meat pastes. 

Materials and methods 

Materials. As investigated products, have chosen the group of meat pastes widely presented in local re-
tail trade. Names of products and the list of brands (the companies of producer) are presented in Table 1. 

 

T a b l e  1  

Tested samples 

№  
 

The product name Mark. (The company the manufacturer) 

1 Paste. From the beef liver. 

2 Delicate paste. From fowl. 

«HAME» JOINT-STOCK COMPANY «HAME 
ФУДС» 601270, Russia, the Vladimir region, 
the Suzdal area, settlement Bogomolovo, street 

Western 35, bodies.(0922 30–00–93 

3 Paste with fowl use. Hen the hepatic. 

4 Paste with fowl use. Hem with mushrooms. 

«Гродфуд» СООО «Квинфуд» 
230005 Byelorussia, of Grodno, street Bitter 

129, bodies.(0152 48–75–33 

5 Paste gentle. Hepatic. A duck with prunes. 

6 Paste gentle. From the beef liver. 

«Мясомолпрод» 
Open Society «the Meat-packing plant 

GRJAZINSKY». 
399056, Russia, Lipetsk region of of the Dirt, 
street Lunocharsky 1bodies.(495) 967–1595 

7 Paste. Capital. 

«ГЛАВПРОДУКТ» Joint-Stock Company 
«Орелпродукт» 

303030, Russia, the Oryol region, Мценск, 
street Industrial 2А, Ph. (495) 937–7577 

8 Paste with fowl use. With tomatoes. «Премиум» 
«APETIT» СООО «Квинфуд» 

230005 Byelorussia, of Grodno, street Bitter 
129, bodies.(0152 48–75–33 

 
Methods. As a method of molecular-genetic analysis on detection GMI, applied Polymerase Chain Re-

action (PCR), allowing to detect insignificantly small fragments of DNA by multiple amplification. 
Extraction of DNA from the described products realized with application of the kit «DNA-SORB-C» a 

variant 50. At the present procedure used a universal sorbent for sedimentation of DNA molecules. 
Amplification of sequence with promoter 35S, and also soya and corn genes made with kit «AmpliSens 

variant 50-R the PLANT-SREEN», sequences of terminator Nos realized with application kit «AmpliSens 
variant 50-R Terminator Nos», sequences of DNA of the genetically-modified soya of a line 40–3-2 with the 
use of kit with reactants «AmpliSens a variant 50-R GM-soya 40–3-2». 

Electrophoretic analysis of products PCR in agar gel made by kit «EF variant 300». All sets of reactants 
made by «ФГУН ЦНИИЭ Роспотребнадзора». 

The results analysis of electrophoresis realized by processing of collected data using computer system 
Totallab. 
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Results of research 

For screening on presence GMI initial experiments made with application of test system «PLANT-
SREEN». After extraction of DNA from all tested samples, set up amplification reactions in a assorted mode. 
The number of cycles made 42. Post-up termination of PCR, amplification products analyzed by procedure 
of electrophoresis in agar gel. Applied positive and negative sample controls (PCS and the NCS accord-
ingly). In the given test system applied 2 variants PCS for detecting genetically modified soya (PCS 1) and 
corn (PCS 2). For reliability of the collected results experiment has repeated three times with each sample. 
The photo of electrophoresis presented in Picture 1. 

 

 

Pic. 1. Electrophoretogram of DNA, amplification with application of test system «PLANT-SREENS» 

1. PCS 1 soya 400 and 194 pn. 
2. PCS 2 corn 544 pn. 
3. NCS. 
4. Paste. From the beef liver. «HAME» 
5. Delicate. From fowl. «HAME» 
6. Paste with fowl use. Hen the hepatic. «Гродфуд» 
7. Paste with fowl use. Hen with mushrooms. «Гродфуд» 
8. Paste gentle. Hepatic. A duck with prunes. «Мясомолпрод» 
9. Paste gentle. From the beef liver. «Мясомолпрод» 
10. Paste. Capital. «ГЛАВПРОДУКТ» 
11. Paste with fowl use. With tomatoes. «Премиум» «APETIT» 

 
By results of research with the use of given test system, neither of tested samples DNA fragments, the 

size 400 and 544 pn., that corresponds to length amplification DNA fragments genome of soya and corn, 
have not been detected. DNA fragments the size 194 pn. also are not detected, corresponding to the promoter 
35 S, most often used at producing of transgene plants. Absence of any fluorescing strips of DNA in a path 3, 
corresponding the NCS, proves reliability of the collected results. Therefore, any of the tested products did 
not contains GMO lines of the soya and corn, which presence is founds out by application of the given test 
system. 

Following recommendations «Instruction AmpliSens–50-R», at reception of negative result in test sys-
tem «PLANT-SREEN», it is necessary to check up testing products with the kit of reagents «Terminator 
NOS» and «GM Soya 40–3-2». All objects tested in the described systems. 

Procedure of extraction DNA material from testing samples made without changes. With extracted 
DNA samples set up PCR with test system «Terminator NOS» in a corresponding mode with quantity cycles 
of amplification 42. By completing of reactions made detection products in electrophoretic gel. Results are 
presented in Picture 2. 

As yet electrophoresis the path 3 is not used. Such numbering used for retention of sequence of objects 
resulted in Table 1. During the analysis of the received results required fragments of DNA corresponding 
PCS given test system have not been detected (180 items pn.). 
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Pic. 2. Electrophoretogram of DNA, amplification with application of test systems «Terminator NOS» 

1. PCS 180 pn. 
2. NCS 
3. ————————- 
4. Paste. From the beef liver. «HAME» 
5. Delicate paste. From fowl. «HAME» 
6. Paste with fowl use. Hen the hepatic. «Гродфуд» 
7. Paste with fowl use. Hen with mushrooms. «Гродфуд» 
8. Paste gentle. Hepatic. A duck with prunes. «Мясомолпрод» 
9. Paste gentle. From the beef liver. «Мясомолпрод» 
10. Paste. Capital. «ГЛАВПРОДУКТ» 
11. Paste with fowl use. With tomatoes. «Премиум» «APETIT» 

 
After screening researches it is recommended to use another test systems, allowing to define concrete 

lines of genetically modified organisms used in producing of the given product. The next experiments made 
with application of test system «GM Soya 40–3-2» for the purpose of detecting fragments of genetically 
modified soya of a line «40–3-2». 

Procedure of extracting DNA, statement reaction of amplification, electrophoresis, and also its detection 
and the analysis by using computer system also made without changes. The picture of electrophoresis ampli-
fication DNA fragments is presented in Picture 3. 

 

 

Pic. 3. Electrophoretogram of DNA, amplification with application of test systems «GM Soya 40–3-2» 

1. PCS 274 pn. 
2. NCS 
3. ————————- 
4. Paste. From the beef liver. «HAME» 
5. Delicate paste. From fowl. «HAME» 
6. Paste with fowl use. Hen the hepatic. «Гродфуд» 
7. Paste with fowl use. Hen with mushrooms. «Гродфуд» 
8. Paste gentle. Hepatic. A duck with prunes. «Мясомолпрод» 
9. Paste gentle. From the beef liver. «Мясомолпрод» 
10. Paste. Capital. «ГЛАВПРОДУКТ» 
11. Paste with fowl use. With tomatoes. «Премиум» «APETIT» 
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In this experiment the positive result corresponding to the sizes of amplification fragments DNA is 274 
pn., has shown one of tested samples, «Delicate paste. From fowl» Joint-Stock Company producer «BOOR 
ФУДС». In other tested products in the given test system required GMI have not been found. 

Thus, the researches authenticating to presence GMI in one tested sample of meat pastes and about ab-
sence of required fragments of DNA in other samples. Summary data about results of researches are pre-
sented in Table 2. 

T a b l e  2  

Results of research 

№  
 

The product name Mark. P-S NOS GM 

1 ПКО Соя  + - + 
2 ПКО Кукуруза  + + - 
3 ОКО  - - - 
4 Paste. From the beef liver. - - - 
5 Delicate paste. From fowl. 

«HAME» 
- - + 

6 Paste with fowl use. Hen the hepatic. - - - 
7 Paste with fowl use. Hen with mushrooms. 

«Гродфуд» 
- - - 

8 Paste gentle. Hepatic. A duck with prunes. - - - 
9 Paste gentle. From the beef liver. 

«Мясомолпрод» 
- - - 

10 Paste. Capital. «ГЛАВПРОДУКТ» - - - 

11 Paste with fowl use. With tomatoes. «Премиум» «APETIT» - - - 

 
Now researches of meat pastes about contents in its of genetically modified components proceed. The 

future researches suppose expansion of a spectrum of testing objects, and also testing of other meat products 
for the purpose of detection in its structure transgene plants (soya, corn, etc.). 

 
On the basis of the collected results it is possible to draw following conclusions: 

1. With application screening test systems «PLANT-SREENS» in one of tested samples GMI is not de-
tected. 

2. With test system «Terminator NOS» required fragments of DNA, in tested samples, are not detected. 
3. Components of transgene soya detected in analysis with test system «GM Soya 40–3-2» in DNA ex-

tracted from «Delicate paste. From fowl» «HAME» sample. In other tested samples required compo-
nents are not detected. 
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ACCUMULATION  OF  LEAD  IN  THALLOMES  PARMELIA  VAGANS  NYL.  
IN  THE  ENVIRONS  OF  KARAGAILY  ORE-DRESSING  AND  PROCESSING  ENTERPRISE 

Мақалада авторлардың өзіндік зерттеу нəтижесі бойынша Қазақ ұсақ шоқыларында өсетін 
қына флорасына талдау жасалған. Қоршаған орта мен қорғасын құрамын анықтайтын 
биоанықтағыш ретінде қына ролі анықталған. Олардың халық шаруашылық мəні баяндалған. 
В статье дан анализ лихенофлоры Центрально-Казахского мелкосопочника по результатам 
собственных исследований. Определена роль лишайников как биоиндикаторов состояния 
окружающей природной среды и содержания свинца. Описано их народнохозяйственное 
значение. 

 
The main condition of creating material and technical base nowadays is the comprehensive studying 

and application of animate nature resources. Science requires conducting profound researches of the vegeta-
ble kingdom for its fuller application in the agriculture. 

In the present time the main task of botanic science is studying totally our natural vegetable resources. 
Therefore the role of investigation of different groups of plants increases including those ones that were not 
used earlier. 

Now interest is increased to cryptogamous plants as a source of raw materials for some fields of indus-
try and also as an extra source of food and fodder resources. The bases for possibility of practical application 
of different groups of cryptogamous plants serves their deep and comprehensive floristic studying that is 
finding out the exact specific structure of definite territory, their geographical extension and ecological pecu-
liarities. They must include not only those groups of plants. 

The studying of specific structure of lichen helps to define a biodiversity of Karaganda region. Some 
kinds of lichen can be used as indicators of ground waters, rocks, soils and other natural processes and phe-
nomena. The definition of hard metal accumulation in thallomes of lichen gives sufficient, reliable informa-
tion about the environment condition. They give opportunity to use methods of lichen indication on our re-
gion. 

The loss of alley plantation in consequence of landscape urbanization in many localities and disappear-
ance of old trees, and also negative influence of industry enterprises on vegetation means the loss of special-
ized kinds of lichen. Along with the reduction of air pollution the purposeful program of stimulation and 
conservation of vegetable resources can increase chances of lichen to survive [1]. 

In the organization of ecological monitoring of environment the lichens established a reputation as more 
informative and economical object long ago. Many experiments established the ability of lichen to accumu-
late different elements radionuclides and hard metals. And every kind of lichen has selectivity applying to 
separate elements. All these peculiarities on lichen are unique foundation for application of this group of 
plants to solve problems of quality of ecological condition of nature and estimation of anthropogenic load in 
ecosystems [2]. 

During the scientific work accumulation of lead in thallomes of lichen and bioecological peculiarities of 
lichen. 

Among many negative consequences of economic activity of human society the environment pollution 
by group of pollutants taken general name hard metals takes the special place. 
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