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Abstract - The article proposes a complex scheme of 

processing of fruit and berry and animal raw materials as a 

valuable source of physiologically valuable ingredients in human 

nutrition. The chemical composition of the powder of reindeer 

antlers and juice and phyto-powders of berries, cranberries was 

carried out according to standard conventional methods. The 

work investigated the chemical composition of the juice, berries 

and antlers powder, which allowed to detect a wide range of 

physiologically valuable ingredients remaining in vitamins, 

phospholipids, polyphenol substances, the introduction in the 

formulation of foods which would contribute to the detected 

elements. The proposed scheme of processing of plant and animal 

raw materials can be recommended for introduction into the 

production process for the purpose of waste-free production. 

Data on experimental substantiation of increase of nonspecific 

resistance of rats due to the use of confectionery products with 

introduction of the offered berries and animal raw materials are 

presented. 

Keywords - berries, antlers, juice, processing, phytochemicals, 

chemical composition, rats, experimental animals.  

I.  INTRODUCTION 
Among the reasons for the decline in the quality of life of 

the population and the development of a number of diseases 
are such as the consumption of food products with low 
consumer properties, including unreasonably high calorific 
value, reduced nutritional value, excess saturated fat, 
deficiency of micronutrients and dietary fibers [1-3]. The 
objectives of the adopted strategy are to ensure the quality of 
food products, to promote and stimulate the growth of demand 
and supply for better food products and to ensure compliance 
with the rights of consumers to purchase such products. 

Amur region of the far Eastern region of Russia contains a 
wide range of representatives of fruit and berry raw materials, 
including vibúrnum ópulus berries (Vibúrnum ópulus), 
blueberries (Vaccínium uliginósum) and cranberries 
(Vaccinium vitis idaea), which contain vitamin A (carotene), 
B1 (thiamine), B6 (folic acid), C (ascorbic acid), K 
(potassium), group of p-active substances [4-6] in addition, 
berries contain flavonoids, organic acids and minerals (iron, 
calcium, manganese,  phosphorus) [7-9].  

Promising raw materials of animal origin are reindeer 
antlers, which are classified as waste [10].  In the North of the 
region there are numerous reindeer farms with thousands of 
reindeer (Rangifer tarandus) in their farmstead.  It is proved 
that reindeer antlers have anti-stress, tonic and 
immunostimulating effect, which becomes more important in 
the production of functional foods [11-13]. 

The use of plant and animal raw materials in confectionery 
technology can not only increase the biological value of 
finished products, but also the exclusion from the formulation 
of synthetic dyes and flavors due to specific organoleptic 
characteristics, including taste and color [14-15]. 

II. THE OBJECTS AND METHODS OF RESEARCH 
The object of research was the fruit and berry raw 

materials-viburnum berries, blueberries and cranberries, as 
well as juice and phyto powder obtained from berries. 
Reindeer antlers were chosen as animal raw materials. The 
content of vitamin C in the berries and vitaprost was 
determined by the method based on the extraction of vitamin 
C with a solution of phosphoric acid followed by titration with 
a solution of 2.6 dichlorphenolindophenol sodium. 
Determination of hydroxycinnamic acids was carried out by 
spectrophotometry, tannins – titrimetric.. Determination of 
vitamins B1,B2, B6 was carried out by fluorometric method. 
Determination of vitamin E was carried out by differential 
voltammetry. Phospholipids were analyzed by one-
dimensional micro-TLC, for using standard plates on Silufol 
and solvent system: chloroform-methanol-ammonia 
(112:48:28), the detector - water. The content of polyphenolic 
substances by precipitation of polygalacturonic acid and 
hydrolysis in the form of calcium pectate. 

III. RESEARCH RESULTS AND DISCUSSION 
Processing of plant and animal raw materials is gaining 

more and more significant momentum among manufacturers. 
Waste obtained during processing is a promising material for 
further use, especially if they contain valuable biologically 
active substance [16-17].  In the course of the research, a 
"non-Specialized process" of updating the complex processing 
of raw materials for confectionery products was proposed, 

International Conference on Smart Solutions for Agriculture (Agro-SMART 2018)

Copyright © 2018, the Authors. Published by Atlantis Press. 
This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/). 

Advances in Engineering Research, volume 151

206



presented in figure 1, including the selection of the raw 
material base of the Amur region, individual options for 
extracting physiologically valuable ingredients from the 
selected raw materials (extraction, drying, grinding, pressing, 
etc.), processing of waste remaining after extraction and 
subsequent use of raw materials and waste in confectionery 
products for functional nutrition (Fig.1). 

 

Fig. 1. "Non-specialized process" of updating of complex processing of raw 
materials. 

Berry picking was held in 2017. Berries were gathered in 
the Annunciation district in July, berries cranberries in the 
Zeya district in late August-early September, the berries of 
blueberry in Selemdzinski area in mid-July. Canned reindeer 
antlers are provided by the reindeer husbandry of Tynda 
district of the Amur region. Analysis of microbiological 
indicators of harvested berries and reindeer antlers indicate 
that the original plant and animal raw materials meet The 
requirements of the technical regulations of the Customs 
Union 021/2011 "On food safety", therefore, can be used in 
the confectionery industry. Before receiving the juice berries 
were inspected, which is the selection of whole, cleared of 
impurities berries. 

According to the scheme of complex processing of plant 
and animal raw materials, shown in figure 2 berries of 
viburnum, cranberries and blueberries are treated with water at 
a temperature of 25-280C for 2 minutes, then dried at a 
temperature of 18-220C for 30 minutes. Extraction of juice 
from berries is carried out by juicer separately [9], after which 
the pulp of berries of viburnum, blueberries and cranberries, 
remaining after extraction of juice is dried at a temperature of 
35-400C for 30 minutes, then crushed to a particle diameter of 
0.01~0.04. mm. 

This scheme, differs by additional drying of the pulp of 
berries of viburnum, cowberry, blueberry and grinding to a 
particle powder with a particle diameter of 0.01-0.04 mm. 
After extracting the juice from the berries and obtaining the 
powder and powder from the pant, studies were carried out on 
the chemical composition of the biologically active substances 
(table 1). 

TABLE I.  THE CONTENT OF BIOLOGICALLY ACTIVE SUBSTANCES IN THE 
JUICE AND PLANT POWDER OF PHYTOPLANKTON (X ± M; P≤0,05) 

Berries Tannins, 

% 

Hydroxycinnamic 

acids,% 

Polyphenolic 

substances,% 

Berry juice: 
viburnum 4.84±0.2 0.354±0.004 1.124±0.002 
cowberry 4.28±0.4 0.342±0.002 0.982±0.002 
blueberry 2.42±0.2 0.238±0.003 1.040±0.004 

Fiberglass: 
viburnum 0.86±0.08 0,012±0.004 0.044±0.002 
cowberry 0.48±0.10 0.024±0.002 0.012±0.001 
blueberry 0.74±0.09 0.020±0.001 0.008±0.001 

 
The greatest content of tannic and polyphenolic substances 

was found in the viburnum, while the berries of the cowberry 
are not much inferior to the berries of the viburnum only by 
0.56% and 0.012%. Fennel of the berries of viburnum also 
contains more tannic substances, hydroxyric acids and 
polyphenolic substances, which, of course, is due to the 
chemical composition of the feedstock. 

Vitamins of group B act as a coenzyme and promote the 
release of energy of carbohydrates, proteins and fats, 
especially when it comes to foods with high energy value. 
Therefore, it was of interest to find out the content of vitamins 
and vitamin-like compounds in berries of viburnum, magnolia 
vine and grapes (table 2,3). 

TABLE II.  THE CONTENT OF VITAMINS IN JUICE AND FRUIT POWDER OF 
BERRIES OF VIBURNUM, COWBERRY AND BLUEBERRIES (X ± M; P≤0,05) 

Berries  
Vitamins, mg / 100g 

B1 B2 B6 

Berry juice: 

viburnum 0.030±0.002 0.015±0.003 
 

0.032±0.004 

cowberry 0.022±0.001 0.010±0.002 0.020±0.002 

blueberry 0.010±0.003 0.008±0.001 0.024±0.001 

Fiberglass: 

viburnum 0.010±0.001 0.008±0.02 0.010±0.01 

cowberry 0.014±0.002 0.004±0.01 0.010±0.03 

blueberry 0.013±0.001 0.002±0.03 0.0105±0.02 

 

The maximum content of vitamins B1, B2, B6 is noted in 
the berries of viburnum. Berries of blueberries on the content 
of vitamin B1 are three times inferior to the berries of 
viburnum. 

A high content of ascorbic acid is also noted in the berries 
of viburnum, which characterizes the more acidic taste of 
berries. The minimum value of ascorbic acid content was 
determined in blueberry berries to be 53.2 ± 0.2 mg / 100 g.  

Berries cranberries in the content of vitamin E are superior 
to other berries. 

. 
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TABLE III.  THE CONTENT OF VITAMINS IN JUICE AND FRUIT POWDER OF 
BERRIES OF VIBURNUM, COWBERRY AND BLUEBERRIES (X ± M; P≤0,05) 

Berries  Vitamins, mg / 100g 

C Е 

Berry juice: 

viburnum 86.2±0.4 0.42±0.12 

cowberry 67.8±0.6 1.66±0.06 

blueberry 53.2±0.2 0.77±0.10 

Fiberglass: 

viburnum 42.0±0.6 0.78±0.2 

cowberry 42.8±0.8 0.86±0.1 

blueberry 43.9±0.4 0.83±0.2 

 

In powder from reindeer antlers, the content of 
phospholipids was studied, among which the following 
fractions were found: PE-phosphatidylethanolamine, PX-
phosphatidylcholine, DFG-diphosphoglycerate, 
sphingomyelin DP, phosphatidylserine FS, 
phosphatidylinositol, PK-phosphatidic acid (Table 4). 

TABLE IV.  T HE CONTENT OF PHOSPHOLIPIDS (PL) IN POWDER 
REINDEER ANTLERS 
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0.8 60.1 7.0 25.3 0.4 10.9 5.5 1.2 0.8 

 

The maximum value of phospholipid fractions contains 
phosphatidylcholine, which has lipolytic action. Minimum 
value - diphosphoglycerate, which forms in erythrocytes from 
1,3-diphosphoglycerate, intermediate metabolically. 

In the course of research on the technology developed by 
us, samples of iris and dragees were obtained with the 
introduction of juice from viburnum, blueberries, cowberry 
and powder from reindeer antlers. 

The establishment of the optimal dosage of the introduced 
juice of berries and powder (at home) in confectionery was 
made on the basis of technological parameters and commodity 
indicators of finished products. Technological factors were 
taken into account for maximum preservation of biologically. 

The establishment of the optimal dosage of the introduced 
juice of berries and powder (at home) in confectionery was 
made on the basis of technological parameters and commodity 
indicators of finished products. Technological factors were 

taken into account for maximum preservation of biologically 
active substances in the finished product.  

To confirm the effectiveness of functional confectionery 
products, we conducted experiments on rats, during which we 
studied the effect of the use of iris and dragees with the 
introduction of berry juice and powder (pulp) antlers adaptive 
capabilities in cold exposure. 

The method with the use of physical activity is one of the 
common, used to identify the pharmacological value of 
substances, in which the estimated duration of the load on the 
background of the systematic use of the products on the 
formation of a stable adaptation to muscle activity. 

At the first stage of studies, the maximum duration of 
running animals on the tape moving at a speed of 30 m/min 
after 10, 20 and 30 days of consumption of dragees and iris of 
functional purpose was determined, which were added to the 
daily diet of 1.5 g, respectively, 3 times a day (table 5). 

TABLE V.  DURATION OF RUN OF RATS ON A TAPE AGAINST THE USE OF 
FUNCTIONAL CONFECTIONERY IN 10, 20 AND 30 DAYS, P<0,05 N=10. 

Groups 

animals' 

Maximum running time  

in minutes to complete exhaustion 

after 10 days 
uses 

after 20 days 
uses 

after 30 days 
uses 

Control 8.0±0.28 
Control + 
refrigerator 

7.5±0.42 

After the use of 
functional  
confectionery  
products' 

8.2±0.25 9.0±0.26 9.4±0.32 

 

After the use of 
functional 
confectionery  
products + cold 

8.5±0.49 9.0±0.26 11.1±0.45 

 

  
According to the data presented in table 1, the animals of 

the control group were able to run for 8.0±0.28 minutes, and 
against the background of cold exposure for 7.5±0.42 minutes 
at a belt speed of 30 m/min. Inclusion in the diet of iris and 
dragees increased the duration of the run. A significant 
increase in the duration of running rats was observed in 
animals after 30 days of use of functional confectionery 
products with regular placement of animals in the climate 
chamber, which was 11.1±0.45 minutes, which is 2.6 minutes 
more than after 10 days of use of functional pills and iris. 
Criteria maximum performance (physical endurance) also 
served as the time of swimming to complete exhaustion in the 
water at a temperature of 38-40 0C rats with a load (10% body 
weight). The main signs of fatigue, with the manifestation of 
which the animals were removed from the pool, were: 
inability to stay on the metal edging of the aquarium by the 
front limbs, frequent and prolonged dives to the bottom, 
"lateral position" after extraction from the water. Swimming 
technique is more convenient for physical endurance and 
integral characteristics of the body. Studies the swimming 
time of rats to complete exhaustion in water after 10, 20 and 
30 days of consumption of pills and iris functional purpose, 
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which were added to the daily diet of 1.5 g, respectively, of 
each product 3 times a day are shown in figure 2. 

 

a.  

Fig. 2. "Non-specialized process" of updating of complex processing of raw 
materials.  

In the course of the research, the cold effect significantly 
reduced the resistance to swimming of rats on all days of 
research on the use of functional confectionery products, 
leading to increased resistance to fatigue and an increase in the 
duration of navigation on all days of the experiment. 
Analyzing the data obtained in Figure 2, the animals in the 
control group were able to swim for 118 ± 3.2 minutes. After 
consuming functional confectionery products, the tendency to 
increase the duration of swimming was noted, the maximum 
value of which was also noted after a thirty day use of 
functional confectionery products against the background of 
cold exposure and amounted to 140 ± 4.5 minutes, which is 15 
minutes less than after a ten-day use. Thus, the analysis of the 
presented experimental data indicates that the use of 
functional confectionery products increases the duration of the 
swimming of rats. 

Studies of the use of functional confectionery products 
against the background of systematically carried out muscular 
loads, which consisted in determining the maximum duration 
of running on a treadmill after 10, 20, 30 days of the 
experiment are shown in Fig. 3. 

The inclusion of functional confectionery in the diet 
increased the running time, even depending on the time of use 
in the first and second cases. The most significant increase 
was observed after a thirty day use of functional confectionery 
products with regular exposure to cold and was 40.2 ± 2.5 
minutes, whereas after a twenty-day use this indicator was 
36.4 ± 1.8 minutes. 

Thus, the results of determining the duration of running on 
the treadmill indicate a decrease in resistance to physical 
stresses during cold exposure. Depending on the time of 
consumption of functional confectionery, the indicator studied 
tended to increase. 

b.  
Fig. 3. "Non-specialized process" of updating of complex 
processing of raw materials. 
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