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Abstract. Studies have been conducted on the effect of the food biopolymer composition on the clinical-

biochemical status of white inbred mice. The experiment showed that the development of laboratory 

animals was carried out without abnormalities with the complete safety of all individuals. Clinical-

biochemical dynamics, glucose monitoring and the results of experiments in the exchange of macro and 

microelements of plasma of mouse blood indicated the normal flow of metabolic processes. In addition, 

the animals that consumed food additives had a higher rate of absorption of feed carbohydrates and a 

predominance of osteosynthesis processes in animal bone tissue. The studies conducted allow us to 

conclude that enrichment and trace elements increase the availability of trace elements, as well as activate 

the formation and strengthening of the bone tissue of the body. 

1 Introduction  

One of the main tasks of the food industry is the creation 

of commercial food lines to correct the nutritional status 

of the human body. We have developed the component 

composition and the technology of biopolymer 

composition on the basis of domestic raw materials of 

deep processing for food enrichment. The enrichment 

composition included albumin of animal origin, bagasse 

wheat germ and white bean seeds. The purpose of the 

work was to conduct studies on the influence of the 

developed food system on the clinical and biochemical 

status of laboratory animals. Similarity in the structure 

and functioning of the digestive system (stomach, small 

and large intestines, liver) and the white mouse suggests 

that the morphofunctional and physiological changes (or 

absence thereof) obtained in the experiment Intestinal 

tract organs under investigation in mice may also occur in 

humans under different environmental conditions [1-6]. 

2 Experimental 

The experiment was carried out on white inbred mice of 

the BALB/c line, the age of the animals 15 days. 

Throughout the experiment, mice were kept in standard 

vivar conditions, under natural light, without limiting 

access to food and water, in standard polycarbonate cages 

of five individuals each. Prior to the start of the study, all 

animals underwent a two-week adaptation period. For the 

experiment, the animals were randomized and divided 

into two groups of 15 individuals. Intact animals (group 1 

– control) received standard granulated feed PC-120-1 

(LLC “Laboratornas”, Russia); animals of group 2 

(experiment) were kept on the diet with the addition of 

food additive. In an experiment to study the effect of an 

enriching additive on the clinical and biochemical status 

of laboratory animals, the body weight of mice in each 

group was determined daily, and the growth rate relative 

to the primary data was determined on the basis of the 

results obtained [7-10]. 

The blood taken from the tail vein before the 

beginning, on the 21st day and after the end of the 

experiment was examined on a number of clinical-

biochemical indicators by sets of test-systems «Vital 

Development Corporation» (Russia, St. Petersburg). 

The general protein was determined using the 

biurettic method according to the instructions for the 

diagnostic set [11-17]. In order to carry out quantitative 

analysis, finished reagents and test samples were applied 

according to the recommended scheme. The samples 

were mixed, incubated for 15 minutes at 18-25 °C. 

Photometration was performed against the idle sample at 

a wavelength of 540 nm. 

Cholesterol level was controlled using enzymatic 

colorimetric method in accordance with instructions [11-

17]. Ready reagents and test samples were entered in 

accordance with the schematic in the instructions during 

the experiment. After mixing, the samples were incubated 

for 5 minutes at 18-25 °C. Photometration was performed 

against the idle sample at a wavelength of 500 nm. 

Colour stability was maintained for at least 1 hour while 

being protected from direct sunlight. 

The glucose content was determined using the 

glucose-oxidation method without deproteinization. In 

accordance with the instruction on the proposed scheme, 

quantitative analysis was performed [10-17]. The samples 
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were mixed, incubated for 15 minutes at 18-25 °C. 

Photometration was performed against the idle sample at 

a wavelength of 505 nm. Colour stability was maintained 

for at least 1 hour while being protected from direct 

sunlight. 

Low-density lipoproteins (LDL) were defined by an 

enzymatic colorimetric method with selective (no 

deposition) protection on the use of a diagnostic set [11-

17]. The test samples were incubated for 10 minutes at 

18-25 °C. Photometration was performed against the idle 

sample at a wavelength of 500 nm.  Next, the samples 

were centrifuged for 10 minutes at 4000 g. Solutions for 

blank and calibration samples were not centrifuged. 

Transparent supernatant was used to determine the 

concentration of LDL. LDL was determined in all 

samples within an hour.  

High density lipoproteins (HDL) were determined by 

an enzymatic method with immuno-inhibition without 

deposition in accordance with the procedure [11-17]. The 

samples were mixed and incubated for 5 minutes at 37 

°C, measuring adsorption A1, a sample of the idle 

sample. The samples were then re-mixed, incubated for 5 

minutes at 37 °C, adsorption A2 was measured. The 

difference of adsorptions ΔA = A2 - A1 was then 

calculated. The LDP concentration in the sample (E) was 

then calculated with the formula: 

                       E = · ∕   (1) 

Where:  is calibrator concentration;  is adsorption 

difference of the calibrator;  is the difference in the 

adsorption of the experimental sample.  

The phosphorus level was determined by UV method 

without deproteinization according to the instructions              

[11-17]. Experimental samples after mixing were 

incubated for 5 minutes at 18-25 °C. Photometry was 

performed against an idle sample at a wavelength of 340 

nm. The color stability was maintained for at least 24 

hours while being protected from direct sunlight. 

The calcium quantity was determined by the 

colorimetric method with Arsenazo III in accordance 

with the instructions for the application of the diagnostic 

set [11-17]. Complete reagents and test samples were 

added according to the recommended scheme. After 

mixing the samples were incubated for 5 minutes at 18-

25 °C. Photometration was performed against the idle 

sample at a wavelength of 340 nm. Color stability was 

maintained for at least 1 hour while being protected from 

direct sunlight.  

Alkaline phosphatase activity in serum and blood 

plasma was determined by an optimized kinetic method 

using the instruction [11-17]. A certain scheme was used 

for the application of finished reagents and test samples. 

This was followed by an incubation of experimental 

samples at a 37 °C water bath for 30 minutes. After the 

sample was cooled, appropriate reagents were introduced 

into the test tubes. The samples were then mixed and 

incubated for 5 minutes at 37 °C. Photometry was 

performed against the idle sample at a wavelength of 405 

nm. The colour was stable for at least 8 hours in the 

absence of direct sunlight. 

Statistical processing of the results of experimental 

studies was carried out using Statistic 6.0 software 

package for Windows using methods of descriptive 

statistics (mean error, standard deviation). The results are 

presented as М ± SЕ. To determine the reliability of the 

obtained values, the Student T-test was used. The 

differences were considered significant when the value of 

the criterion is p ≤ 0,05 [18-19]. 

3 Results and discussion  

The study of the influence of the food biopolymer system 

on the clinical and biochemical status of laboratory 

animals was carried out for 36 days. An in vivo 

experiment on white mice showed that the development 

of animals in the early stages took place without 

significant deviations in both groups. The safety of 

animals (experience and control) for the entire 

observation period was 100 %. This indicates the absence 

of toxic effects of feed on the organs and tissues of 

laboratory animals. 

During the first 21 days of the experiment, the 

increase in body weight in groups 1 and 2 was 32.8 %. It 

was recorded that by day 36 the weight gain in animals of 

the experimental group was 17,6 % higher than in 

animals of the intact group. This indicates a higher 

digestibility of feed containing an enriching additive 

compared to standard feed. 

Clinical-biochemical indicators showed the normal 

flow of metabolic processes (Table 1). 

Table 1. Results of research on exchange of macro and 
microelements of blood plasma clinical-biochemical status of 

laboratory animals in the invivo experiment 

Number of trial 
days 

Trial group 
1 (Control) 2 (Experiment) 

Glucose, mmol/l 
0 4,5±0,21 

21 4,4±0,29 
36 4,4±0,26 4,5±0,82 

Total Protein, g/l 
0 54,0±1,8 

21 55,0±2,0 
36 54,0±1,3 55,0±1,1 

Cholesterol level, mmol/l 
0 2,2±0,10 

21 2,1±0,09 
36 2,3±0,27 2,2±0,28 

LDL, mmol/l: 
0 0,44±0,05 

21 0,51±0,06 
36 2,46±0,12 1,27±0,11 

HDL, mmol/l 
0 0,71±0,14 

21 0,84±0,12 
36 3,61±0,16 2,96±0,15 

Phosphorus level, mmol/l 
0 0,8±0,05 

21 0,7±0,04 
36 0,8±0,04 0,9±0,04 

Calcium level, mmol/l 
0 1,9±0,13 

21 1,7±0,15 
36 1,9±0,14 2,1±0,16 

Alkaline Phosphatase level, mcmol/l 
0 113,0±5,0 

21 116,0±7,0 
36 115,0±3,5 115±3,5 
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The common protein of the experimental and control 

animal groups in all blood samples tested did not exceed 

the physiological standard and averaged 54-55 g/l for all 

groups. This indicates the normal flow of exchange 

processes in both pilot groups. Blood plasma cholesterol 

at the end of the experiment in the target animals was 4,5 

% above the physiological norm, while the corresponding 

figure for group 2 was within the physiological norm. 

This shows that there is no negative effect of the feed 

with the bioactive additive on the lipid exchange of living 

organisms. The LDL level was also within the 

physiological norm (no more than 3 mmol/L), and the 

HDL rate increased by an average of 4,6 times in all 

groups. This fact is not evidence of any negative 

processes, but primarily shows the presence of an active 

level of parietal digestion and lipid intake in the body 

[20-22]. 

The control of glucose content in both groups showed 

that its amount fluctuated slightly within the 

physiological norm. A slightly higher glucose content 

(4,5±0,82 mmol/L) was observed in blood plasma in 

experimental animal group 2, this is 2,3 % higher than the 

blood glucose level of the animal control group at the end 

of the experiment. These data indicate a higher rate of 

assimilation of feed carbohydrates of groups of animals 

with enriched food systems [20-22]. 

The studies also monitored the exchange of some 

microelements. Results of experiments to exchange 

macro and microelements of plasma in mice in an in vivo 

experiment to study the effect of feedstuff enrichment on 

the clinical-biochemical status of animals in the 

experimental group showed that calcium and phosphorus 

were increased (by 12,5 % and 10,5 % respectively) 

compared to mice of the intact group (Table I). This 

confirms the higher availability and digestibility of 

microelements in feed containing a biopolymeric 

composition. Studies have found the same level of 

alkaline phosphatase against a background of stable 

microelements (calcium, phosphorus), indicating normal 

synthesis of collagen by osteoblasts under moderate 

activity of osteoclasts. This fact indicates the 

predominance of osteosynthesis in the bone tissue of 

animals that consumed food with bioadditive. 

4 Сonclusion 

Studies conducted using bioassay in vivo techniques 

allow concluding that the developed food enrichment 

additive does not show any signs of toxicity and is 

biologically safe for the health of living organisms. It was 

found that a more significant increase in body weight of 

mice was recorded in the experimental group compared 

to the control group, which indicates a high digestibility 

of feed containing an enriching food additive. The 

dynamics of clinical and biochemical indicators shows 

not only the normal course of metabolic processes in 

laboratory animals, but also a higher level of 

carbohydrate absorption in the feed of the experimental 

group. In this group, calcium and phosphorus levels were 

higher than those of animals in the intact group, 

indicating the most frequent high availability and 

assimilation of micronutrients in the feed. The same level 

of alkaline phosphatase against the background of a 

stable content of trace elements confirms the normal 

synthesis of collagen by osteoblasts against the 

background of moderate activity of osteoclasts. This fact 

indicates the predominance of osteosynthesis processes in 

the bone tissue of experimental animals. The results 

obtained allow us to speak about the feasibility of 

introducing a developed biopolymer enriching additive 

into the composition of food products [23-27]. 
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