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Abstract

There was grounded the expedience of using “Amaranth” cryoadditive in the technology of processed cheeses. “Amaranth” 
cryoadditive contains necessary vitamins and microelements of the natural origin. The use of “Amaranth” cryopowder in the pro-

cessed cheeses technology allows to enrich them with vitamins, mineral substances and food fibers. The main factors of introducing 
“Amaranth”  cryoadditive were: the normative organoleptic estimation of a product and its daily need. 

Introduction of “Amaranth” cryopowder in cheese masses results in the energetic value growth along with the treating-pro-

phylactic effect. The complicated complex of chemical and biochemical compounds, included in the composition of “Amaranth” 
cryopowder, allows to relate it to products with the wide spectrum of treating-prophylactic and radio-protective properties. 

Organoleptic characteristics of processed cheeses with cryopowder “Amaranth” testified that experimental samples of cheese 
keep the tender, elastic and resilient consistence. They have the specific original taste and smell (of cream butter). They had the ho-

mogenous picture on the cut, paste of the light-yellow or yellow color with separate dots of amaranth (black-red color). The surface 
of experimental samples was clean, shiny, correspondent to standards. 

Experimental samples had the pleasant commodity look. Processed cheese, produced using “Amaranth” cryopowder, combines 
in itself traditional consumption properties with technological possibilities of functional-technological ingredients of the vegetable origin. 

The offered products widen the assortment of milk products of the treating-prophylactic direction. 
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1. Introduction

Taking into account modern difficult ecological conditions of Ukrainian regions, there is 
an acute necessity in improving the food structure of the population at the expanse of increasing 
the quality, biological value and taste characteristics of products [1–3]. The important direction 
in it is their enrichment with vitamins, mineral and immune substances, especially on the nat-

ural base [4, 5]. The skilful combination of cryopowders as bioadditives and “milk” base has 
great perspectives in both bio-technological and social aspects [6–8]. Cryopowders are healthy 
for both children and adults [8, 9]. It is most attractive to use natural vegetable bioadditives that 
contain the essential amount of deficit microelements and other biologically active substances in 
the technology of processed cheeses [10, 11]. The urgency of using medical plants as cryopowders 
essentially grew in the last years [10, 12, 13]. The cryogenic technology allows to process plants 
effectively, having saved the most possible amount of biologically active substances in the natural 

ratio. At that their concentration increases in tens of times and also the level of their assimilation 
by the organism [10, 14–16]. The use of such additives allows to compensate the deficit of food 
substances, to increase the non-specific resistance of the organism to the effect of unfavorable 
external factors [10].

Food products play the special role in human life activity. It completely relates also to 

cheese, which food value is conditioned by the high concentration of milk proteins and fat, pres-

ence of irreplaceable amino acids, salts of calcium and phosphorus, necessary for the normal de-

velopment of the human organism. Cheese proteins are easier assimilated than milk ones [17, 18].
The development and production of Ukrainian food products of the treating-prophylactic 

direction, including milk ones, are urgent. The wide spectrum of physical-chemical properties 
of amaranth seeds, planted in Ukraine, conditions great prospects for its use in milk products. In 
this connection there is offered the research as to the study of the possibility of using “Amaranth” 

cryoadditive as a phytoadditive in the processed cheeses technology. Along with it, there is a suffi-

cient raw material base in Ukraine for the wide use of the amaranth raw material in milk products. 
The specificity of the chemical composition of amaranth seeds is determined by the following 
aspects: the high content of protein substances; high content of irreplaceable amino acids; more 
full-vale amino acid composition comparing with seed cultures; high content of lipids; high level of 
food fibers and presence of isomer of vitamin E. 

2. Materials and Methods

The experiments were realized under conditions of the scientific laboratory of the Depart-
ment of Technology of milk and milk products of Lviv National University of Veterinary Medicine 
and Biotechnologies named after S. Z. Gzhytskyi, Ukraine. They were also realized under indus-

trial conditions. The unified “Amaranth” cryopowder - cryoadditive was used for the studies. The 
recipe of processed cheese was recalculated for industrial production, namely: for 1000 kg of the 

ready product. 
“Amaranth” cryopowder – the new phytoadditive (made by “The center of cryogenic tech-

nologies” LTD, Ukraine). In contains up to 16 % of protein (consisted of irreplaceable amino acids 
for more than 30 %), near 9–11 % of food fibers (cellulose). Amaranth seeds also contain the great 
amount of vitamins (Е, А, B

1
, B

2
, B

4
, С, D), macro- and microelements, very important for the 

human organism (iron, potassium, calcium, phosphorus, magnesium, cuprum and others) and also 

other biologically active substances [19]. Lysine, methionine and tryptophan are dominating amino 
acids in the almost perfectly balanced protein composition of amaranth flour. 

Amaranth protein can be compared to women milk by the balance of the amino acid com-

position of replaceable and irreplaceable amino acids. And the content of the most important ir-
replaceable amino acid lysine is 30 times higher than in wheat. At the lack of lysine, food is not 
assimilated, and protein just “transfers” through the organism. 

The special value of amaranth is in presence of such substance as squalene with the strong 
antioxidant effect in its composition. It is recommended at atherosclerosis and ischemic heart dis-

ease. It also decreases the cholesterol level, favors the decrease of the risk of cardio-vascular and 
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cancer diseases, essentially strengthens the immune system, favors excreting slag, radio-nuclides 
and salts of heavy metals from the organism [20].

The experiments included the study of the optimal ratio of “Amaranth” cryopowder of com-

ponents of the milk base. Doses of the offered phytoadditive were developed on the base of recom-

mended daily norms for processed cheese consumption for different age groups, treating-prophy-

lactic doses of bioadditives [19]. Cryopowder was introduced directly in the cheese mixture before 
melting. Processed cheese “Rossiysky”, traditionally produced by the milk-processing industry of 
Ukraine, was used as a control [19].

At searching recipe components, the recipe of processed cheese “Rossiysky” was chosen as 

a base. The composition of the recipe included curds of cheeses “Rossiysky” and “Hollandsky” and 
also dry skimmed milk, peasant butter, salts-melters (sodium tripolyphosphate) and drinking wa-

ter. A half of amount of dry skimmed milk itself in the process of the scientific search was replaced 
in the experimental sample by offered “Amaranth” cryopowder.  

At the same time there were used organoleptic, technological parameters of experimental 
samples of processed cheese with “Amaranth” cryopowder. 

The determining factor at using “Amaranth” cryadditive was to keep normative character-

istics of processed cheese [19].
Components of the mixture for melting were preliminarily prepared, according to require-

ments of technological instructions at processed cheeses production [20]. The mixture was melt at 
the temperature 80–82 °С (Fig. 1).

Fig. 1. Cooper of melting cheese V2-OPN 1200 kg/hour 

The search and choice of doses of components were realized: 

– at keeping maximally approximated normative characteristics of melt cheese; 
– at providing taste characteristics of processed cheese with adding the offered cryoadditive. 

Processed cheese production consists of the following operations (Fig. 2):

The qualitative estimation of the studied cheese products was realized according to conven-

tional methods, normative documents. SSTU ISO 707-2002 «Milk and milk products”. Instructions 
for taking samples SSTU ISO 5538:2004 «Milk and milk products. Samples taking. Control of 
qualitative parameters”. 

Organoleptic parameters of processed cheese: look, consistence, color were determined vi-

sually, taste and smell – organoleptically. 
Determination of the total amount of dry substances 

Is realized as a result of subtraction of the moisture percent from “100”. 
The mass share of dry substances in the product was calculated by the formula, 

C=100–W,

where W – mass share of moisture, %.
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Fig. 2. Technological diagram of producing processed cheese with “amaranth” cryopowder

3 cm3 of the studied products were put into the prepared weighing bottle by a pipette, evenly 

distributing it along the whole gauze surface, and weighed with the closed cover. Then the open 
weighting bottle and cover are paced in the drying chamber at 105 °С for 60 minutes, after that the 
weighing bottle is covered, cooled and weighed. Drying and weighing are continued each 20–30 
minutes for getting a difference between two successive weightings no more than 0,001 g. Dry 
residue on the gauze surface must have the even light-yellow color.

Determination of the amino acid composition 

The distribution and identification of amino acids were realized on an amino acid analyzer 
JC – 2000 (Biotronic, Germany) [8]. 

The composition of proteins of processed cheese with cryopowder was determined by the 

method of ion-exchange chromatograohy on an automatic analyzer JC-2000 (Biotronic).

3. Results

The organoleptic estimation of experimental samples testified that processed cheese with 
“Amaranth” cryopowder had the specific original taste with a tint of butter, moderately dense and 
a bit elastic consistence. Its surface was clean and shiny. Organleptic characteristics of processed 
cheese with “Amaranth” cryopowder mainly corresponded to standard requirements. 

The important component at the final stage of the ready products estimation is their gusta-

tory estimation. It is aimed at estimating taste and merchandizing characteristics. The higher mark 
is used at tasting for estimate the quality of products more precisely. At the point estimation pro-

cessed cheeses are estimated by the scale of 30 points (table 1). At that if there are certain defects, 
certain discount are made and estimated in points too.

Table 1

Estimation criteria of organoleptic parameters of processed cheeses 

No. Parameter name Mark

1 Taste and smell 15

2 consistence 9

3 Pastry color 2

4 Look on cut 2

5 Look (package, marking) 2

6 Totally 30
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Table 2

Results of gustatory estimation of processed cheese “Rossiysky” and one with “Amaranth” cryopowder 

No.
Parameter name of  

processed cheese 
Points number

Tasting results

Processed cheese “Rossiysky” 
“Cheese with “Amaranth”  

cryopowder” 

Discount for 

defects 
Real points 

Discount for 

defects 
Real points 

1 Taste and smell 15 1 14 1 14

2 Consistence 9 1 8 0 9

3 Pastry color 2 0 2 1 1

4 Look on cut 2 0 2 0 2

5 Look (package, marking) 2 0 1 0 2

6 Totally 30 2 28 2 28

As it can be seen from the results of the gustatory estimation of samples (Table 2), they all 

corresponded to standard requirements and received rather high characteristics (28 points of 30 
possible).

At producing processed cheeses, the most important safety parameters are determined at 

special microbiological studies. Each of such milk products differs by certain features of microbi-
ological studies, connected with the production technology, recipe components.  

So, there was realized the microbiological assessment of the experimental samples of pro-

cessed cheeses. The results of these experiments are presented in Table 3. 

Table 3

Results of microbiological studies of processed cheese “Rossiysky” and one with “Amaranth” cryopowder 

No. Parameter name norm
Processed cheese

“Rossiysky” With “Amaranth” cryopowder 

1

Amount of mesophilic aerobic and 

facultative-anaerobic microorgan-

isms (MAFAM), CFU in 1 g of 

cheese, no more 

5×104 2×103 2×103

2 CBGB in 0,01 g of product  Not permitted Not revealed Not revealed 

3

Pathogenic microorganisms, 

including Salmonella in 25 g of 

product 

Not permitted Not revealed Not revealed 

4 Staph.Aureus in 0,01 g of product  Not permitted Not revealed Not revealed 

5
Yeasts, molds, CFU, in 1 g of 

cheese, no more
50 5–6 5–6

The estimation of the obtained data testifies that both traditional products and experimental 
samples had proper microbiological parameters that positively characterize both the technological 

process “culture” and products themselves. At the same time there was not revealed any harmful 
and dangerous microflora. 

4. Conclusions

There was substantiated the expedience of using “Amaranth” cryoadditive in cheeses melt-
ing. This bioaditive has treating-prophylactic properties and enrich processed cheeses with nu-

merous nutrients. At the study of organoleptic parameters of processed cheeses with “Amaranth” 
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cryoadditive, there was fixed the light-yellow color of experimental samples. There were present 
dots of the red-black color of different sizes. The consistence was moderately dense, a bit elastic 
with the external luster. 

The results of the gustatory estimation of processed cheese “Rossiysky” and one with “Am-

aranth” cryopowder testified that experimental samples received rather high characteristics. At the 
point estimation processed cheeses received 28 points of possible 30 that indicate complete norma-

tive consistency and high-quality commodity characteristics of processed cheeses. 
At studying the microbiological estimation of processed cheese with “Amaranth” cryopow-

der it was established, that the amount of mesophilic aerobic and facultative-anaerobic microor-

ganisms in experimental samples was 2 х103 CFU/g. At the same time there were not revealed 
microorganisms, including salmonella. 

So, the use of vegetable components as bioadditives in the technological process of pro-

cessed cheeses is important from both theoretical and practical points of view. The experiments in 
this direction are promising and interesting, they include practical recommendations for produc-

tion. The result is the output of the new product, useful for potential consumers. 
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Abstract

Fragments of bacterial peptidoglycan relating to compounds of the muropeptide series have high biological activity. They 
have an immunological effect, due to the fact that they are signals for immune receptors and, accordingly, their activators. In order 
to obtain fragments of peptidoglycans, the autolysis of the bacterial mass Lactobacillus delbrueckii subsp. Bulgaricus 2–11 was 

performed and the characteristics of protein nature products of autolysate were given. To obtain cell suspensions at different growth 
stages, a growth curve of the bacterial culture was constructed for 48 hours. The autolysis of biomass was carried out at the end of 
the logarithmic phase of growth at the temperatures 37–90 0C and after the stationary phase of growth at the temperatures 37–90 
0C for 7 days. The degree of autolytic changes was evaluated by the definition of colony forming units, the accumulation of amino 
acids, low molecular weight peptides and soluble protein in the autolysate. The results of studies of autolytic biomass changes have 
shown that the largest accumulation of amino acids occurs in autolysate, which was obtained at the end of the logarithmic phase of 

the growth of bacterial mass at exposures at 90 0C. The molecular-mass composition of protein nature compounds of the autolysate 
soluble fraction is determined. It is established that peptides with a molecular weight in the range corresponding to the molecular 
weight of the muropeptides are presented in the autolystate, but their quantity is rather insignificant.

Keywords: lactic acid bacteria, bacteriocins, autolysis, autolysate, peptidoglycan, muropeptide.
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