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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical 

sciences scientific journal has been accepted for indexing in the Emerging Sources Citation 
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate 
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation 
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of 
Science offers to researchers, authors, publishers, and institutions sets it apart from other 
research databases. The inclusion of News of NAS RK. Series of geology and technical 
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the 
most relevant and influential content of geology and engineering sciences to our community. 

 
 
Қазақстан Республикасы Ұлттық ғылым академиясы "ҚР ҰҒА Хабарлары. Геология жəне 

техникалық ғылымдар сериясы" ғылыми журналының Web of Science-тің жаңаланған нұсқасы 
Emerging Sources Citation Index-те индекстелуге қабылданғанын хабарлайды. Бұл индекстелу 
барысында Clarivate Analytics компаниясы журналды одан əрі the Science Citation Index Expanded, 
the Social Sciences Citation Index жəне the Arts & Humanities Citation Index-ке қабылдау мəселесін 
қарастыруда. Webof Science зерттеушілер, авторлар, баспашылар мен мекемелерге контент 
тереңдігі мен сапасын ұсынады. ҚР ҰҒА Хабарлары. Геология жəне техникалық ғылымдар 
сериясы Emerging Sources Citation Index-ке енуі біздің қоғамдастық үшін ең өзекті жəне беделді 
геология жəне техникалық ғылымдар бойынша контентке адалдығымызды білдіреді.  

 
 
НАН РК сообщает, что научный журнал «Известия НАН РК. Серия геологии и технических 

наук» был принят для индексирования в Emerging Sources Citation Index, обновленной версии Web 
of Science. Содержание в этом индексировании находится в стадии рассмотрения компанией 
Clarivate Analytics для дальнейшего принятия журнала в the Science Citation Index Expanded, the 
Social Sciences Citation Index и the Arts & Humanities Citation Index. Web of Science предлагает 
качество и глубину контента для исследователей, авторов, издателей и учреждений. 
Включение Известия НАН РК. Серия геологии и технических наук в Emerging Sources Citation 
Index демонстрирует нашу приверженность к наиболее актуальному и влиятельному контенту 
по геологии и техническим наукам для нашего сообщества. 
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DEVELOPMENT OF BIOLOGICALLY ACTIVE COMPLEXES  
TAKING INTO ACCOUNT TECHNOLOGICAL REQUIREMENTS 

 
Abstract. Nutrition during pregnancy is one of the main conditions for the healthy fetal development, favorable 

course of pregnancy and its outcome. One of the ways for optimization of the nutritional status of pregnant and 
breastfeeding women is using specialized foods with the optimized chemical composition in a diet. The V. M. Gor-
batov Federal Research Center for Food Systems of Russian Academy of Sciences (Gorbatov Research Center for 
Food Systems) developed the biologically active additives (BAAs) intended for the use in production of the spe-
cialized cooked sausages for nutrition of pregnant and breastfeeding women. With consideration for the requirements 
of the body in nutritional and biologically active substances and technological peculiarities of cooked sausage 
production, the composition of additives was substantiated, their medico-biological assessment was carried out and 
the parameters of their addition were established. The BAAs correspond to the established norms by the sanitary-
chemical indicators, which will ensure safety of an enriched meat product. Using the developed BAAs, the biolo-
gically full-value sausages were produced, which correspond to the medico-biological requirements specified for this 
consumer group. Addition of the BAAs into a meat product in the recommended dose ensures meeting the daily 
requirement for biologically active substances (vitamins and calcium) by 15-28%, recommended ratio of omega-
6:omega-3 fatty acids (5:1) and the calcium: phosphorus ratio (1:1.5). 

Keywords: sausage, specialized nutrition, pregnant women, vitamins. 
 
Introduction. Intake of the necessary amount of nutrients and energy by pregnant women and 

breastfeeding mothers is, largely, ensured by a correspondent range of products in a diet. Balanced 
nutrition should be accomplished due to the use of different product groups - meat (beef, lean grades of 
pork and mutton, chicken, turkey, rabbit), fish, bread, cereals, pasta, butter, vegetable oil, vegetables, and 
fruit. It is necessary to exclude from a diet products that contain preserving agents, coloring agents and 
artificial flavoring agents. It was established that for support of active lactation, the optimal composition 
of breast milk and health of a breastfeeding mother, her daily diet should additionally include vitamins and 
minerals, as well as up to 40 g of protein and carbohydrates, up to 15 g of fat, which bring into a diet of 
about 500 kkal [1-5]. 

Meat and meat products in nutrition of a pregnant and breastfeeding woman are a source of full value 
protein, fat, B-group vitamins and, more importantly, easily assimilable iron.  

Insufficient protein consumption is dangerous during pregnancy, especially in its second half, and 
during breast feeding, when the need for protein increases almost by 1.5 times from 66 to 96 g per day, 
which is conditioned by its increased expenditure for the growth of the placenta, uterus, fetus, mammary 
glands and later for production of breast milk [6]. All women during pregnancy (especially those in the 
risk group of the development of iron deficiency anemia) need mainly the prophylaxis to prevent the 
development of this condition. The prophylaxis of the development of iron deficiency anemia should be 
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carried out beginning from the earliest period of pregnancy. It consists largely in administration of a full 
value diet that ensures increasing iron requirements of pregnant women. In case of detection of latent iron 
deficiency or diagnosis of anemia, a woman needs not only dietetic therapy but also pharmaceutical 
treatment. When making one or another recommendation, it is necessary to take into account the 
peculiarities of iron metabolism in the body, mainly, the peculiarities of its absorption in the gastroin-
testinal tract. It is known that heme ferrous iron is utilized most successfully in the digestive tract. The 
sources of this iron form are, primarily, meat products [7-9]. 

The main aspect of a balanced diet of a pregnant woman as well as a woman during breast feeding of 
a baby is a sufficient content of vitamins and minerals in a menu. Analysis of the actual nutrition of 
pregnant and breastfeeding women carried out in different Russian regions gives evidence about the 
significant alimentary imbalance of their diets. It does not seem possible to satisfy increasing requirements 
of a future mother in these substances only with foods in her diet. Therefore, it is necessary to correct a 
diet of pregnant and breastfeeding women using specialized foods that contain the main macro- and 
micronutrients in quantities that, to a large extent, can meet the requirements of women in this important 
period of their life, achieve the optimal composition of breast milk and ensure the adequate development 
of a child [10-19]. 

Table 1 highlights the key micronutrients influencing the fetal development, which a woman has to 
intake both before and during pregnancy. 
 

Table 1 – An effect of several disorders of the nutritional status of pregnant women on the fetal development 
 

Nutrition disorders  Disorders of fetal development  

Deficiency of protein and energy Intrauterine hypotrophy, arrest of the brain development  

Deficiency of PUFA; imbalance of the ω6: ω3 PUFA 
ratio 

Disorders in the development of neuroretina and brain 
 

Deficiency of folic acid (especially,  
in combination with deficiency of vitamins С, В6, В12) 

Defects of the neural tube development  
(anencephalia, cephalocele) 

Deficiency or excess of vitamin A Congenital malformation  

Deficiency of vitamin D3 and Са Disorders of calcium and phosphorus metabolism in the bone tissue 

 Deficiency of iron (Fe) Leads to iron deficiency anemia 

 
The aim of the work was to develop the biologically active additives for specialized meat products for 

pregnant and breastfeeding women and to carry out their medical and biological assessment. 
Materials and methods. The content of calcium in BAAs was detected by the complexometric 

method based on formation in the alkaline medium of the slightly dissociated complex compounds of 
calcium cations with disodium salt of ethylenediaminetetraacetic acid (trilon B). The content of vitamin 
D3 was detected according to GOST 30624-98, biotin (vitamin H), vitamins B5, B9, B12 using the 
high performance liquid chromatography. The content of the dietary fibers was detected using the 
enzymatic method, which consists of hydrolysis and elimination of protein and starchy substances by 
enzymes that are analogous to the enzymes of the human digestive tract. The general content of omega-3 
PUFA was detected by the method of gas chromatography with the use of a packed column or a 
capillary column to detect qualitative and quantitative composition of the mixture of fatty acids in a form 
of methyl esters obtained according to GOST 31665. Heavy metals were detected by the following 
methods: lead and cadmium by the method of inverse voltammetry, mercury and arsenic by the method of 
atomic absorption spectrometry. Pesticides were detected by the chromatographic methods; antibiotics 
were detected using the test-system RIDASCREEN® Chloramphenicol (for chloramphenicol) and by the 
screening method using enzyme immunoassay (for the tetracycline group). The melamine content was 
detected by the method of high resolution liquid chromatography, aflatoxins by thin-layer and high 
performance liquid chromatography.  

The obtained results of investigations were processed by the methods of mathematical statistics. 
Statistical processing was carried out using the software package Statistica 10.0. The results are presented 
as a weighted average ± standard deviation.  
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Results. The Gorbatov Research Center for Food Systems developed the biologically active additives 
(BAAs) intended for the use in manufacture of cooked sausages for nutrition of pregnant and breast-
feeding women, substantiated their composition and technology of production and addition. The 
ingredient composition and dosage of additives are presented in table 2.  
 

Table 2 – Ingredient composition of biologically active additives 
 

Additive Ingredient composition 
Dosage, 

kg/100 kg 

BAA  
(mixture No. 1) 

Dry nonfat milk, wheat fiber, calcium lactate, calcium carbonate, dry egg mélange,  
calcium D-pantothenate, folic acid, D-biotin, D3 cholecalciferol, cyanocobalamin 

7.84 

BAA  
(mixture No. 2) 

Dry nonfat milk, wheat fiber, calcium citrate, dry egg mélange, omega-3 polyunsaturated 
fatty acids (eicosapentaenoic acid, docosahexaenoic acid), calcium D-pantothenate,  
folic acid, D-biotin, D3 cholecalciferol, cyanocobalamin 

7.87 

 
The choice of components is conditioned by their compatibility and an effect on normalization of 

processes occurred during pregnancy. Addition of dietary fibers is determined by their function of 
improvement of intestinal peristalsis; addition of dry milk and mélange is conditioned by an increase in 
the biological value due to the balanced amino acid composition. Vitamin D, which participates in the 
calcium and phosphorus metabolism, facilitates ossification of the fetal skeleton and thereby prevents the 
development of rachitis, while folic acid (Вс) plays an important role in formation of the placenta tissue 
and new blood vessels in the uterus, therefore, the vitamin deficiency during pregnancy can lead to its 
premature termination. The presence of ω3 PUFA in the mixture is conditioned by their effect on the nor-
mal course of pregnancy and prevention of premature delivery, the development and function of the organ 
of vision and fetal nervous system, formation of new tissues during pregnancy [3, 11, 17, 19]. As a source 
of calcium, calcium salts (carbonate and lactate) were used in the mixture composition. The effective 
concentration of calcium salts was selected that ensured the required content of the element in the product 
and at the same time positively affected the functional properties of minced meat [20]. The use of 
phosphates in production of meat products for pregnant and breastfeeding women is impermissible as it is 
known that the calcium and phosphorus ratio in meat is about 1:10; as a result of phosphate addition, the 
imbalance increases leading to elimination of calcium from the body of a mother and a child. The optimal 
assimilation of calcium (70-72%) requires the calcium and phosphorus ratio of 1:1÷2. 

The quantitative ratio of the ingredients in the mixtures was established with consideration for degra-
dation of the enriching components in the process of thermal treatment and storage, mutual compatibility 
and so on.  

Medico-biological assessment of the developed BAAs was carried out in the Federal Research Centre 
of Nutrition and Biotechnology. Table 3 presents the values of the nutritional value indicators of the 
developed additives and the content of the biologically active substances. 

 
Table 3 – Actual values of the indicators of the nutritional value and biologically active substances in BAAs 

 

Indicator 
Units of 

measurement 

Actual content 

BAA (mixture No. 1) BAA (mixture No.2) 

Biotin (vitamin Н) mg/100 g 0.240±0.036 0.240±0.036 

vitamin В12 µg /100 g 11.0±2.0 11.0±2.0 

vitamin В5 mg /100 g 20.7±1.0 21.7±1.1 

vitamin В9 mg /100 g 1.85±0.09 1.91±0.10 

Calcium g/100 g 4.80±0.28 3.80±0.23 

vitamin D3 µg/100 g 54.80±0.54 52.60±0.52 

Sum of omega-3 fatty acids mg /100 g – 694.0±138.8 

Dietary fibers (sum) g/100 g 28.0±2.8 28.40±2.84 

Protein g/100 g 19.7±0.3 17.4±0.3 

Fat g/100 g 3.50±0.42 5.64±0.67 
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Along with the solution to the task of increasing the nutritional value of meat products, an important 
factor is its hygienic safety, including microbiological safety, which to a large degree depends on raw 
material quality and recipe components [21-25]. 

Pregnant women are one of the population groups that are most sensitive to the content of chemical 
contaminants and biological agents in foods. Taking into consideration the purpose of the product, for 
which production the BAAs are used, sanitary-chemical safety of the additive and its correspondence to 
the existing norms (TR TS 021/2011 “On food safety”) are of great importance. Table 4 presents the 
values of the sanitary-chemical indicators. 
 

Table 4 – Actual and regulatory values of the sanitary-chemical indicators 
 

Indicator 
 

Actual value of the indicator Regulatory value of the 
indicator BAA (mixture No.1) BAA (mixture No.2) 

Lead 0.001 mg/kg Not more than 1.0 mg/kg 

Cadmium  0.001 mg/kg Not more than 1.0 mg/kg 

Mercury not detected (limit of detection 0.0025 mg/kg) Not more than 0.2 mg/kg 

Arsenic 0.048 mg/kg (±35%) 0.012 mg/kg (±35%) Not more than 1.5 mg/kg 

Hexachlorocyclohexane  
(α,β, γ-isomers) 

not detected (limit of detection 0.001 mg/kg) Not more than 0.1 mg/kg 

dichlorodiphenyl trichlorome-
thyl methane and its metabolites  

not detected (limit of detection 0.001 mg/kg) Not more than 0.1 mg/kg 

Aldrin not detected (limit of detection 0.0025 mg/kg) Not allowed 

Heptachlor not detected (limit of detection 0.0025 mg/kg) Not allowed 

Aflatoxin М1 <0.00002 mg/kg Not more than 0.0005 mg/kg 

Melamine not detected (less than 1 mg/kg) Not allowed (less than 1.0) 

Chloramphenicol 
0.00015 mg/kg (±8%) 

(limit of detection 0.00008 mg/kg)
not detected (limit of 

detection 0.00008 mg/kg)
Not allowed (less than 0.0003)

Tetracycline antibiotics not detected (limit of detection 0.0015 mg/kg) Not allowed (less than 0.01) 

Streptomycin not detected (limit of detection 0.1 mg/kg) Not allowed (less than 0.2) 

Penicillin  not detected (limit of detection 0.004 mg/kg) Not allowed (less than 0.004)
 

By the sanitary-chemical indicators, the BAAs correspond to the established norms, which will allow 
ensuring safety of an enriched meat product.  

According to the results of the medico-biological assessment, the mixture is recommended for the use 
in the food industry for enrichment of specialized sausages intended for nutrition of pregnant and 
breastfeeding women. The Gorbatov Research Center for Food Systems developed the technologies of 
specialized meat products intended for nutrition of pregnant and breastfeeding women [20].  

Cooked sausages are one of the most popular meat products of industrial production in Russia. Their 
significant drawback is a high content of saturated fats, salt, the use of phosphoric acid salts that lead to 
imbalance of the calcium:phosphorus ratio, and other food additives.  

Particular requirements are specified for sausages intended for nutrition of pregnant and breastfeeding 
women: they have to be balanced by the macro- and micronutrient composition, have restrictions 
regarding the content of salt, sodium nitrite and fat, do not contain phosphates, hot spices, synthetic 
coloring and flavoring agents. With that, all raw materials and used components should strictly correspond 
to the Russian effective regulation regarding the allowable levels of toxic elements and microbiological 
indicators. The balance of protein and fat composition is ensured by selection of combinations of animal 
and plant raw materials. The recipe composition of cooked sausages includes: option 1 - rabbit meat, pork, 
soybean oil, BAA (mixture No. 1), curing mixture, ascorbic acid, sugar, spices; option 2 - beef, pork, 
turkey meat, BAA (mixture No.2), curing mixture, ascorbic acid, sugar, spices. 

Addition into a meat product (sausage) of BAAs in the recommended dose will ensure meeting a 
daily requirement in biologically active substances (vitamins and calcium) by 15-28%, as well as the 
favorable ratio of omega-6/omega-3 fatty acids. 
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BAAs are added at the final stage of minced meat preparation not less than 3-5 minutes before the 
end of cutting. 

Table 5 presents the indicators of the nutritional value of cooked sausages produced with the use of 
the developed BAAs and intended for nutrition of pregnant and breastfeeding women. 
 

Table 5 – Physico-chemical indicators of cooked sausages produced  
with BAAs and intended for pregnant and breastfeeding women 

 

Indicator 
Content in sausage with BAA 

(mixture No. 1)  
Content in sausage with BAA 

(mixture No. 2)  

Mass fraction of protein, %  14.5 14.0 

Mass fraction of fat, %  19.0 18.5 

Mass fraction of edible salt, %  1.75 

Mass fraction of sodium nitrite, %  0.0018 

Ratio of ω-6 : ω-3 PUFA 7:1 5:1 

Mass fraction of vitamins and minerals in 100 g  

В9, mg 0.12/25* 

В5, mg 1.4 /23,3* 

В12, µg 0.5/14,3* 

Н, µg 10.0/ 20* 

D3, µg 3.5 /28* 

Са, mg 250.0/19* 

Сa:P ratio 1:1.5 

Dietary fibers, % 2.0 

*Percent of daily norm upon consumption of 100 g of a product. 

 
Conclusion. Therefore, the biologically full value sausages that corresponded to the medico-biolo-

gical requirements for the products intended for this group of consumers were produced using the 
developed BAAs. Introduction into a diet of pregnant and breastfeeding women of the specialized sau-
sages enriched with physiologically beneficial ingredients instead of traditional products will provide them 
with quality products without sharp changes in food stereotypes.  
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Аннотация. Жүктілік кезінде тамақтану ананың құрсағындағы баланың толыққанды дамуының, 
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атындағы азық-түлік жүйелерінің федералдық ғылыми орталығы" РҒА жүкті жəне бала емізетін əйелдерді 
тамақтандыруға арналған арнайы пісірілген шұжық өнімдерін өндіру кезінде қолдануға арналған биоло-
гиялық белсенді қоспалар (ББҚ) əзірленді. Ағзаның тағамдық жəне биологиялық белсенді заттарға қажет-
тілігін жəне пісірілген шұжықтарды өндірудің технологиялық ерекшеліктерін ескере отырып, қоспалар 
құрамында негізделіп, олардың медициналық-биологиялық бағасы жүргізілді, енгізу параметрлері 
белгіленді. Санитарлық-химиялық көрсеткіштер бойынша ББҚ белгіленген нормативтерге сəйкес келеді, бұл 
байытылатын ет өнімінің қауіпсіздігін қамтамасыз етуге мүмкіндік береді. Əзірленген ББҚ-ны қолдана 
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отырып, тұтынушылардың осы тобына қойылатын медициналық-биологиялық талаптарға сəйкес келетін 
биологиялық толыққанды шұжық өнімдері алынды. Ет өніміне ББҚ ұсынылатын дозада енгізу биологиялық 
белсенді заттарға (дəрумендер мен кальций) тəуліктік қажеттілікті 15-28%-ға қанағаттандыруды қамтамасыз 
етеді, омега-6:омега – 3 (5:1) тұқымдас май қышқылдарының ұсынылатын арақатынасы, кальций арақа-
тынасы: фосфор-1:1,5. 

Түйін сөздер: шұжық, арнайы тамақтану, жүкті əйелдер, дəрумендер. 
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Аннотация. Питание во время беременности является одним из самых главных условий полноценного 

развития плода, благоприятного течения беременности и ее исхода. Одним из путей оптимизации пищевого 
статуса беременных и кормящих женщин является использование в рационе специализированных пищевых 
продуктов оптимизированного химического состава. В ФГБНУ «ФНЦ пищевых систем им. В.М.Горбатова» 
РАН разработаны биологически активные добавки (БАД), предназначенные для использования при 
производстве специализированных вареных колбасных изделий для питания беременных и кормящих 
женщин. С учетом потребностей организма в пищевых и биологически активных веществах и технологи-
ческих особенностей производства вареных колбас обоснован состав добавок, проведена их медико-
биологическая оценка, установлены параметры внесения. По санитарно-химическим показателям БАД 
соответствуют установленным нормативам, что позволит обеспечить безопасность обогащаемого мясного 
продукта. С применением разработанных БАД получены биологически полноценные колбасные изделия, 
соответствующие медико-биологическим требованиям, предъявляемым к продуктам для данной группы 
потребителей. Внесение в мясной продукт БАД в рекомендуемой дозе обеспечивает удовлетворение 
суточной потребности в биологически активных веществах (витаминах и кальции) на 15–28 %, рекомен-
дуемое соотношение жирных кислот семейств омега-6:омега-3 (5:1), соотношение кальций: фосфор – 1:1,5.  
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