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INFLUENCE OF DIFFERENT 
CONCENTRATIONS OF LEGUME FLOUR 
ON THE VOLUME OF EXTRACTED WHEY 
IN SOUR MILK PRODUCT

The object of research is fermented milk products based on goat milk, produced by the thermostatic method. 
The effect of legume flour with the introduction of 1.5; 2.0; 2.5 % by weight of the fermented milk product on 
the volume of extracted whey formed during a certain centrifugation time of fermented milk product is studied. 
One of the most problematic areas is that when the recipe ingredients change, even in unknown quantities, 
their rheological characteristics change. Technological approaches applied by scientists simultaneously with 
product enrichment change its organoleptic characteristics, thereby reducing the demand for the developed 
products. The food soy flour, enriched with iodine, and food chickpea flour, enriched with selenium, are used. 
The study of the volume of extracted whey in the fermented milk product is determined by syneresis analysis. 
It has been established that the use of legume flour in the concentration range of 1.5–2.5 % by weight of the 
product affects the structure of the fermented milk product towards its stabilization. Directly proportional 
dependence to the percentage of flour application is determined. A sample with a legume flour concentration 
of 2.5 % by weight of the product has the lowest percentage of extracted whey, since the curd in this sample 
is denser. This is due to the fact that during the joint use flour of legumes and microorganisms in goat milk, 
lactose decomposes, which, acting on calcium caseinate, replaces it with hydrogen, as a result of which denser 
fermented milk clot is formed.

Compared to analogs of fermented milk products for special dietary nutrition, the use of legume flour provides 
such advantages as the usual structure and consistency of the product, and also covers the daily requirement for 
iodine from 12.6 to 21 % and the daily requirement for selenium from 18.4 to 30.6 %.
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1. Introduction

In the modern concept of healthy eating, a special role 
belongs to products for special dietary consumption [1–3]. 
These are products that are made with safe food ingre
dients, high in vitamins and essential micronutrients, and 
can and should be included in the daily diet of a person. 
Fermented milk products are a product of daily consump-
tion in the diets of people with various diseases  [4–6].

A characteristic feature of fermented milk products 
is that when the recipe ingredients change even in small 
amounts, their rheological characteristics change  [7,  8]. 
Technological approaches used by scientists  [9–11] in the 
development of technologies for fermented milk products 
for special purposes change their organoleptic characte
ristics, thereby reducing the demand for the developed 
products. The main quality indicators from the general 
organoleptic indicators, which the consumer gives priority 
value, are the structure and consistency of the fermented 
milk product. The consumer prefers products with a dense 
fermented milk curd without excess liquid or extracted 
whey  [12]. According to the normative and technical 
documentation  [13], the percentage of extracted whey in 
a  fermented milk product should be no more than 5  % of 

the product volume. Therefore, the aim of this research is 
to study the effect of different concentrations of legume 
flour on the volume of extracted whey in a fermented 
milk product and to optimize the data obtained. This is 
relevant and timely and will expand the range of fermented 
milk products with familiar organoleptic characteristics. 
This is of particular value considering the possible use of 
the developed products in diets for people with special 
dietary nutrition.

The object of research is fermented milk products based 
on goat milk, produced by the thermostatic method.

2. Methods of research

There are used:
– fermented milk products based on milk from goats
of the Zaanenska breed (Galaiky village, Kyiv region,
Ukraine);
– microorganisms: Lactobacillus acidophilus, Bifidobac-
terium lactis, Lactobacillus delbrueckii ssp. Bulgaricus,
Streptococcus thermophiles;
– «Soybean food meal enriched with iodine» TU U 10.6-
0271205-001:2019, «Chickpea food meal enriched with
selenium» TU  U  10.6-0271205-002:2019.
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The effect of legume flour (in a ratio of 1:1) with the 
introduction of 1.5; 2.0; 2.5 % by weight of the fermented 
milk product were investigated. Samples of the fermented 
milk product were prepared by the thermostatic method. 
Heated goat milk to t = 35–40  °C. Soured at t = 40  °C. 
Cooled to t = (25±2) °C. Acidity of fermented milk product 
samples using legume flour in an amount of 1.5  % after 
3, 4, 5  hours of fermentation was 5.0; 4.8; 4.72  pH units, 
respectively. The acidity of the samples using legume flour 
in an amount of 2  % after 3, 4, 5  hours of fermentation 
was 4.96; 4.76; 4.69  pH units, respectively. The acidity of 
samples with legume flour in the amount of 2.5  % after 
3, 4, 5  hours of fermentation reached 4.8; 4.70; 4.66  pH 
units, respectively. The fermentation time was from 0 to 
6  hours. The study of the volume of extracted whey in 
the fermented milk product was determined by synere-
sis analysis. The volume of extracted whey, formed dur-
ing a  certain time of centrifugation of a fermented milk 
product, was analyzed. Data optimization was carried out 
using the MathCad program.

3.  Research results and discussion

Fig. 1 shows the effect of different concentrations of 
legume flour on the volume of extracted whey in a fer-
mented milk product.
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Fig. 1. Influence of different concentrations of legume flour on the volume 
of extracted whey in a fermented milk product

It has been established that the use of legume flour 
in the concentration range of 1.5–2.5  % by weight of the 
product affects the structure of the fermented milk pro
duct towards its stabilization. Directly proportional depen-
dence to the percentage of flour application is determined.  
A sample with a legume flour concentration of 2.5  % by 
weight of the product had the lowest percentage of ex-
tracted whey, since the curd in this sample is denser. Let’s 
assume that during the joint use of flour of legumes and 

microorganisms in goat milk, lactose decomposes, which, 
acting on calcium caseinate, replaces it with hydrogen, 
resulting in a denser fermented milk clot  [14].

Using the correlation-regression analysis, the mathe
matical dependences reflecting the change in acidity (y) 
from the duration of fermentation (x) with an amount of 
1.5; 2.0; 2.5  % legume flour in the range of fermentation 
duration (0–6  hours) are obtained:

–	 for a sample of a fermented milk product using 1.5 % 
flour of sprouted legumes:

у1 = 17.364+10.365х+2.245х2–0.328х3; R2 = 0.951;

–	 for a sample of a fermented milk product using 2  % 
flour of sprouted legumes:

у2 = 18.758+11.357х+2.067х2–0.318х3; R2 = 0.961;

–	 for a sample of a fermented milk product using 2.5 % 
flour of sprouted legumes:

у3 = 18.712+15.591х+0.807х2–0.215х3; R2 = 0.973.

Use of a legume flour with an introduction rate of 
1.5; 2.0; 2.5  % by weight of the fermented milk product 
will positively affect the consistency of the product and 
the density of its fermented milk curd. Products with the 
aforementioned concentrations cover the daily iodine re-
quirement by 12.6; 16.8; 21  % (respectively) and the daily 
requirement for selenium by 18.4; 24.5; 30.6 % (respectively).

4.  Conclusions

The effect of various concentrations of legume flour on 
the volume of extracted whey in a fermented milk product 
was studied and the data obtained were optimized. On the 
basis of these data, it was found that the use of legume flour 
in the concentration range of 1.5–2.5  % by weight of the 
product affects the structure of the fermented milk product 
towards its stabilization. Directly proportional dependence to 
the percentage of flour application is determined. A sample 
with a legume flour concentration of 2.5  % by weight of 
the product has the lowest percentage of extracted whey, 
since the curd in this sample is denser. Products with the 
above concentrations cover the daily iodine requirement by 
12.6; 16.8; 21  % (respectively) and the daily requirement 
for selenium by 18.4; 24.5; 30.6  % (respectively).
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