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Introduction. The feasibility of usina fermented concentrates
of reconstitutd demineralized sweet whey as a source of whey
proteins and monosaccharides in ice cream was proved.

Materials and methods. Physicochemical parameters of
reconstituted fermented and unfermented concentrates of
demineralized sweet whey with dry matter content from 10 to 40%
were studied. The lactose content was determined by the accelerated
colorimetric method, water activity — on the water activity analyzer.

Results and discussion. Rational regimes of enzymatic
hydrolysis of lactose in concentrates of reconstituted demineralized
sweet whey with dry matter content from 10 to 40% are temperature
of 40-43 °C and a pH of 6.1-6.6, the recommended dose of liquid
enzyme preparation GODO-YNL2, obtained from the yeast
Kluyveromyces lactis, for concentrates with a lactose content of
7.5-30.0% ranges from 0.1 to 0.4%. The duration of enzymatic
hydrolysis under these conditions for 4+2 h ensures the degree of
lactose hydrolysis not less than 70%. In order to increase the degree
of lactose hydrolysis simultaneously with the enzyme preparation
in certain quantities single-strain lyophilized probiotic culture «L.
acidophilus LYO 50 DCU-S» was used.

During the first 4 hours of incubation, the active acidity of the
whey concentrates samples reaches values not lower than pH=5.7—
5.9. At the specified acidity, the enzyme preparation GODO-YNL2
shows sufficient activity. The presence of lactose hydrolysis
products to some extent stimulates the development of L.
acidophilus. Due to the joint hydrolyzing action of enzyme and
starter culture preparations for 6-8 hours, the degree of lactose
hydrolysis can be achieved at the level of 80-85%.

The prospect of further research is the development of
scientifically sound ice cream formulations based on hydrolyzed
concentrates of reconstituted fermented whey. Ice cream enriched
with whey proteins and probiotic culture of L. acidophilus will also
have a lower content of disaccharides — sucrose and lactose.

Conclusions. The possibility of increasing the efficiency of
lactose enzymolysis in concentrates of reconstituted demineralized
whey to 80-85% by combining the specific action of the enzyme
preparation GODO-YNL2 and starter based on L. acidophilus has
been proved. The product of enzymolysis is of technological
interest as a multifunctional ingredient in ice cream.
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Introduction

Ice cream with a higher content of milk proteins is usually enriched with casein and
caseinates, whey protein concentrates, as well as dry dairy products (Nadtochij et al., 2016;
Polishchuk et al., 2020). It was proved the possibility of increasing the protein content by 30-
90% in ice cream with a mass fraction of 10.5% fat by adding concentrates of whey proteins
and milk proteins (Patel, 2006), but it significantly increases the cost of the finished product at
its rather high-fat content. At the same time, reducing the caloric content of ice cream by
limiting its fat content to not more than 5% is one of the urgent tasks in the field of its
production. Decreased fat content or its absence in ice cream leads to defects of consistency
(Goff and Hartel, 2013). Usually, problems with the formation of organoleptic quality
indicators of low-fat ice cream are solved by using polysaccharides and products of their
chemical modification or destruction (Azari-Anpar et al., 2017). These compounds only
thicken the aqueous phase and do not affect the nutritional value of the product. Instead, whey
proteins have a unique ability to mask the absence or low-fat content in ice cream (El-Zeini et
al., 2016), which allows increasing the biological value of the product and ensure its high
quality.

The cheapest source of biologically complete whey proteins in ice cream is condensed
and dry whey. However, whey contains up to 70-75% of lactose from the total dry matter
content, the excess of which in ice cream causes its excessive crystallization (Livney et al.,
2007). Reducing the lactose content or its exclusion from the composition of ice cream by
enzymatic hydrolysis prevents defects of consistency during storage of the hardened product
(Ozdemir et al., 2018; Chauhan et al. 2010). The products of lactose hydrolysis are also
characterized by an increased degree of sweetness, which makes it possible to reduce the sugar
content in ice cream composition. Partial hydrolysis of lactose can be achieved by incubating
ice cream mixtures with lactic acid bacteria (Borovik et al., 2014). However, the combination
of both methods of lactose enzymolysis in whey concentrates with the simultaneous use of
enzyme and starter culture preparations has not been studied, which confirms the need for
further study of this issue.

It is known that reconstituted whey is not inferior to milk as a nutrient medium for
lactobacilli, and the rate of enzymatic reaction depends only on the initial lactose content in
the dairy system (Lisak et al., 2011; Drgalic et al., 2005; Stehlik-Tomas et al., 2001). This gives
rise to choose reconstituted whey not only as a source of protein but also lactose for its
microbial fermentation.

Quite a high content of salts in the whey (up to 0.6-0.8% — in fresh, up to 8.5% — in dry)
can also affect the quality of ice cream — its taste and texture (Goff and Hartel, 2013). The
addition of 10 to 25% of dry whey to the ice cream reduces the cryoscopic temperature of the
mixtures by more than 0.55 °C, which significantly impairs the shape stability of the ice cream
(Robert et al., 2003). Therefore, it is advisable to use for the production of whey ice cream
reconstituted concentrates of demineralized whey with a mass fraction of dry matter, which
corresponds to their content in the finished product (20—-40%).

At the same time, it is known that the most efficient whey hydrolysis occurs at a degree
of demineralization of 70%. Exceeding this value reduces the content of magnesium and
manganese ions in the whey, which activates the enzymatic activity of B-galactosidase
(Sokolovskaja et al., 2017). Thus, hydrolyzed whey concentrates with a degree of
demineralization of 70% are promising in the composition of ice cream, as they will reduce
the need for sugar, prevent consistency defects and increase the nutritional value of low-
lactose ice cream (Baruk¢i¢ and Bozanié, 2008).
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The purpose of the research is to study the patterns of the process of lactose hydrolysis
in reconstituted concentrates of sweet demineralized whey, intended for the production of ice
cream with higher content of whey proteins and low lactose content.

So it is necessary to solve the following tasks:

— Choose a technologically feasible way to enrich ice cream with milk proteins;

— To determine the rational modes of enzymatic hydrolysis of lactose in concentrates of
demineralized sweet whey;

— To check the possibility of lactose enzymolysis with simultaneous use of enzyme and
starter culture preparations;

— To determine the possibility of partial replacement of sugar by hydrolyzed whey
concentrates in ice cream composition.

Materials and methods
Materials

Demineralized whey powder was selected for the study, which contains in terms of dry
matter: ash —not more than 2.5%, lactose — not less than 79%, protein — not less than 10.7%.
The solubility index of dry demineralized whey is 0.5 cm 3 of the raw precipitate.

As an enzyme preparation, a liquid preparation of g-D-galactosidase hydrolase (lactase)
with the trade name GODO-YNL2 (Danisko, Denmark) was used, which is a producer of
selection strains of Kluyveromyces lactis. Under standard conditions of milk hydrolysis for
24 h at a temperature of 4.4-7.2 °C, the recommended amount of the preparation GODO-
YNL2 (containing 10% S-galactosidase) is 100 g per 100 liters of milk.

For incubation of fermented samples with residual lactose content was used starter
preparation «L. acidophilus LYO 50 DCU-S» (Danisko, Denmark), which is a single-strain
lyophilized probiotic culture with the recommended dose of 5 g per 100 liters of milk.

Samples and their preparation

Dry whey was reconstituted in drinking water at a temperature of 40-45 °C, the obtained
concentrates with a mass fraction of dry matter from 10 to 40% were filtered, pasteurized at
a temperature of 85-88 °C for 3-5 min, cooled to a temperature of 40-43 °C (temperature
range acceptable for enzymolysis with various preparations) and fermented with the
preparation GODO-YNL2 and starter based on the starter preparation «L. acidophilus LYO
50 DCU-S» for different combinations, according to the schemes below.

The degree of lactose hydrolysis was determined by variable modes of fermentation in
concentrates of reduced demineralized sweet whey with a mass fraction of dry matter from
10 to 40%. The mass fraction of the enzyme preparation was varied in the range from 0.1 to
0.4%, the duration of the fermentation process — from 1 to 10 hours.

The following schemes of fermentation process were adopted:

— Scheme 1. Fermentation of whey concentrates with the enzyme preparation GODO-

YNL2;

— Scheme 2. Fermentation of whey concentrates with enzyme preparation GODO-YNL2
and starter preparation «l. Acidophilus lyo 50 dcu-s».
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With the simultaneous application of the enzyme GODO-YNL2 and the starter
preparation, it is assumed that during the lag phase of L. acidophilus development (2-4 h) the
enzyme should have time to detect hydrolytic activity at active acidity pH >5.7.

Methods
Method for determining lactose content

The lactose content was determined by the accelerated colorimetric method (Teles et
al., 1978) by changing the color of whey samples, which occurs due to the interaction
between phenol, sodium hydroxide, picric acid, sodium bisulfide with lactose.

Methods for determining active and titrated acidity

The active acidity index was measured on a pH-meter «pH-150 MA» with a combined
glass electrode «ESC 10601/4» (Tomovska et al., 2016).

Measurement of titratable acidity was carried out in accordance with a generally known
method (Tomovska et al., 2016).

Method for determining water activity

Water activity was determined in whey concentrates before and after fermentation on a
water activity analyzer "HygroLab 2" (Rotronic, Switzerland) at a temperature of 20 °C in
the measurement range 0-1 Aw (0-100% rh) (Kuzmyk et al., 2021).

The degree of hydrolysis was expressed as a percentage, according to the lactose
content of the fermented samples relative to its initial content (Livney Y. et al., 2007).

Statistical analysis

Data were expressed as means + standard deviations for triplicate determination.
Statistical analysis was performed using Microsoft Excel 2007. Differences were considered
to be significant at a validity of a = 0.95.

Results and discussion

Activity of the enzyme preparation for the lactose hydrolysis in reconstituted whey
concentrates

According to scheme 1 of the fermentation process, the above, tested the effectiveness
of the enzyme preparation GODO-YNL2 for the lactose hydrolysis in whey concentrates with
a mass fraction of dry matter from 10 to 40%. The lactose content in the samples,
respectively, ranged from 7.7 to 30.8%. The active acidity of the whey concentrates ranged
from 6.6 £ 0.1 (10% dry matter) to 6.1 + 0.1 (40% dry matter).

In table 1 shows the values of the degree of lactose hydrolysis with variable content and
duration of the process. The degree of lactose hydrolysis, not less than 70% (the
corresponding values are highlighted in the table with a light gray background), and the
degree of lactose hydrolysis above 75% (moderately gray background) were considered high.
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According to the results of the study (Table 1), a significant effect on the degree of
lactose hydrolysis in variable parameters of this process (the content of the enzyme
preparation and the duration of fermentation) was confirmed (Rosolen et al., 2015).

Table 1
Degree of lactose hydrolysis (%) in concentrates of reconstituted demineralized sweet whey of
different dry matter content with the introduction of the enzyme preparation
(P>0.95; n=3)*

Content of Duration of fermentation, h
the enzyme 1 2 4 6 8 10
preparation, %
Mass fraction of dry matter 10% (mass fraction of lactose 7.7%)
0,1 34,5+1,1 | 55,1+1,8 | 71,0+1,8 | 73,1+2,0 | 74,2+2,0 | 75,0+2,0
0,2 45,3+1,3 | 71,3+2,0 | 72,5+1,9 | 74,0+2,1 | 75,125 | 76,2+2,4
0,3 57,04¢2,0 | 73,0+2,2 | 74,5+2,1 | 75,2425 | 76,2+2,1 | 77,0+2,3
0,4 70,042,2 | 75,2422 | 76,2+2,2 | 76,8+2,4 | 77,1422 | 77,4+2,4
Mass fraction of dry matter 20% (mass fraction of lactose 15.4%)
0,1 30,2+1,1 | 50,8+1,9 | 62,0+1,8 | 69,1+2,2 | 71,3+2,3 | 73,5+2,0
0,2 42,015 | 64,6£2,0 | 71,1+2,1 | 72,3£2,4 | 73,0+2,0 | 74,3+2,4
0,3 52,8+1,9 | 71,0+2,0 | 73,8+2,5 | 74,2+2,0 | 73,5+2,4 | 75,0+£2,7
0,4 63,8+2,0 | 71,4+2,3 | 75,0£2,0 | 74,724 | 74,942,0 | 75,525
Mass fraction of dry matter 30% (mass fraction of lactose 23.1%)
0,1 26,9+1,0 | 47,5+1,5 | 55,3+£1,7 | 60,3+2,5 | 67,319 | 72,1+2/4
0,2 29,8+1,2 | 53,0+2,0 | 61,7+2,0 | 69,4425 | 71,542,2 | 73,426
0,3 44715 | 68,1+2,1 | 72,3+1,9 | 72,54+2,4 | 73,0+2,5 | 74,5+2,2
0,4 58,3+1,9 | 70,1+2,2 | 73+2,1 | 73,7+£2,6 | 74,3+2,2 | 75,1£3,0
Mass fraction of dry matter 40% (mass fraction of lactose 30.8%)
0,1 25,2+1,1 | 42,8+1,5 | 53,8+2,1 | 58,4+2,0 | 65,8+1,8 | 70,2+2,0
0,2 28,0+0,9 | 51,6+1,0 | 59,8+2,1 | 66,2+2,0 | 68,9+2,2 | 71,3121
0,3 40,3+1,9 | 63,7+2,0 | 68,242,2 | 71,6+£2,6 | 72,0+2,2 | 72,6+2,0
0,4 50,3+1,9 | 68,1+2,3 | 71,3+2,0 | 72,4+2,3 | 73,0£2,4 | 73,3£2,2

With the increasing duration of the process, the degree of hydrolysis increases.
Moreover, in the first hours of fermentation, there is the greatest activity of the enzyme,
which gradually decreases. This effect is probably due to a decrease in the lactose content in
the samples and the accumulation of the content of the enzymolysis product — p-galactose,
which is correlated with the known information (Mjalo et al., 2005; Hnitsevych et al., 2017).
At the same time, the dynamic of the hydrolysis process of lactose is significantly influenced
by the physicochemical characteristics of the samples of reconstituted demineralized whey,
in particular the dry matter content. The degree of lactose hydrolysis with an increase in dry
matter content from 20 to 40% is slightly reduced. This can be explained by the increase in
viscosity of reconstituted whey concentrates (Sokolovskaja et al., 2017), which complicates
the distribution of the enzyme in the volume of the substrate and, consequently, reduces the
efficiency of the enzymatic process.
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It should also be noted that with increasing lactose content in concentrates, the need for
the enzyme preparation increases with a corresponding increase in the rational duration of
the enzymolysis process. Thus, to obtain the maximum hydrolytic effect for a concentrate
with a mass fraction of lactose of 7.7% (10% dry matter), the fermentation process is the
shortest (1-2 hours) with a minimum need for the enzyme preparation — at 0.2%. To save the
enzyme by reducing its content to the recommended 0.1%, the duration of hydrolysis should
be extended to 4 hours. With a further gradual increase in the lactose content in concentrates
to 30.8%, the degree of lactose hydrolysis is not less than 70% in the shortest time for this
system (4-6 hours) is possible only with an increased content of enzyme preparation — 03-
0.4%.

Therefore, increasing the content of the substrate requires the use of more enzyme
preparation. At the same time, there are recommendations to reduce the need for enzyme
preparation by increasing the dry matter content in the whey (Sokolovskaja et al., 2017),
which requires further refinement for systems based on concentrated whey obtained in
different ways.

The following pattern also attracts attention: a high degree of lactose hydrolysis (more
than 75%) in the samples of reconstituted demineralized whey can be achieved only with a
dry matter content of not more than 30%. Moreover, with increasing dry matter content in
whey samples from 10 to 30%, the ranges of variable parameters of the hydrolysis process to
achieve the maximum degree of enzymolysis are significantly narrowed, as illustrated in
Table 1.

Fermentation of demineralized whey concentrates with the help of various
preparations

In order to intensify the fermentation process of lactose, the possibility of combining
the hydrolyzing action of the enzyme GODO-YNL2 and the lyophilized starter «L.
acidophilus LYO 50 DCU-S» was investigated.

For this purpose, the following regularities of the fermentation process of whey
concentrates with a mass fraction of dry matter from 10 to 40% by starter on the basis of the
lyophilized preparation «L. acidophilus LYO 50 DCU-S» were established:

— Phase 1. within 3-4 hours the titrated acidity of fermented concentrates increased
slightly — from 22-25 °T (pH = 6.1-6.6) to 38-42 °T (pH = 5.7-5.9), which
characteristic of the lag phase of bacterial development;

— Phase 2: during the next 2-3 hours there was an active increase in acidity to values of
90-100 °T (pH = 4.2-4.36);

— Phase 3: the subsequent period was characterized by a decrease in the activity of
acidophilic starter with increasing titrated acidity to 110-120 °T, which is a well-known
pattern and is due to the preservative action of lactic acid as a product of lactic acid
fermentation on microorganisms included in compositions of starters (Sharma et al.,
2017).

Since the values of active acidity below 5.5-5.6 will inhibit the enzymatic activity of
the preparation GODO-YNLZ2, it was decided to simultaneously add to the whey concentrates
enzyme preparation GODO-YNL2 and activated starter «L. acidophilus LYO 50 DCU-S».
The duration of the lag phase for 3-4 hours, which is observed during the incubation of whey
concentrates, is sufficient for the enzyme preparation GODO-YNL?2 to show its maximum
activity.
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To ensure the maximum possible degree of lactose hydrolysis by the enzyme
preparation within 4 hours (according to Table 1) for samples of whey concentrates was
selected such it amount:

— For whey concentrate with mass fraction of dry matter 10% selected 0.1% of the

preparation GODO-YNLZ2;

— For 20% of concentrate — 0.2%;

— For 30% of concentrate — 0.3%;

— For 40% of the concentrate — 0.4%.

The degree of lactose hydrolysis in concentrates of reconstituted demineralized sweet
whey with different dry matter content with simultaneous application of enzyme and
fermentation preparations are given in table 2. Light gray background highlighted the values
of the degree of lactose hydrolysis higher than 70%, gray — higher than 75%, dark gray —
higher than 80%.

Table 2
Degree of lactose hydrolysis (%) in concentrates of reconstituted demineralized sweet whey of
different dry matter content with the simultaneous introduction of enzyme and starter
preparations
(P>0.95; n=3)*

Mass fraction off Duration of fermentation, h

dry matter in

concentrate, 1 2 4 6 8 10
%
10 34,7+1,1 | 56,4+1,8 | 76,2+2,2 | 83,56+2,5 | 86,5+2,0 | 87,1+2,8
20 42,5+15 | 65,1423 | 75,4+25 | 81,5418 | 86,0+2,4 | 86,9+2,5
30 45,0+1,8 | 68,2+2,1 | 73,8+2,7 | 79,842,0 | 85,9423 | 86,3+2,2
40 50,8+1,5 | 68,5+2,3 | 73,3+2,2 | 79,0+2,0 | 79,8+2,2 | 84,023

The combination of hydrolyzing action of the enzyme and starter preparations allows
to increase the degree of lactose hydrolysis in the composition of lactose concentrates to 80%
and above. To do this, it is necessary to ensure the duration of the total hydrolytic process in
concentrates with a dry matter content of 10-30% for 6-8 hours. Prolongation of the
hydrolysis process to 10 hours does not lead to a significant result in terms of changes in the
composition of fermented samples of whey concentrates, except for the sample with the
maximum dry matter content. It should also be noted that the presence of lactose hydrolysis
products to some extent stimulates the development of L. acidophilus bacteria, the activity
of which decreases slightly over time. This is due to the increase in osmotic pressure due to
the accumulation of low molecular weight products of lactose hydrolysis in concentrates of
reconstituted demineralized sweet whey from 10 to 40% (Sleator and Hill, 2002).

In contrast with recent studies (Schmidt et al., 2016; Sangwan, et al., 2015), based on
the use or production of enzyme monopreparations of narrow direction, revealed a symbiotic
effect of the joint interaction of the enzyme and the starter of L. acidophilus. The revealed
symbiosis of the applied preparations increases the efficiency of lactose hydrolysis by 10—
15%, compared with the use of only one enzyme GODO-YNLZ2.

Simultaneous use of acidophilic starter and enzyme not only increases the efficiency
of lactose hydrolysis, but also has the following advantages:

— The possibility of enriching whey ice cream with probiotic culture;
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— Providing ice cream with original organoleptic properties;
— Formation of a thick consistency and increasing of resistance to melting of ice cream
in the presence of viscous exopolysaccharides produced by I. Acidophilus.

Water activity in fermented and unfermented whey concentrates with different
dry matter content

The obtained products of lactose hydrolysis, in particular monosaccharides, will
undoubtedly affect the osmotic pressure of the aqueous phase of ice cream and, accordingly,
a slight decrease in the cryoscopic temperature of the mixtures. Shifting the cryoscopic
temperature to values lower than —4 °C is not desirable for ice cream, which is subjected to
further low-temperature processing and long-term storage. Too low cryoscopic temperature
reduces the melting resistance of ice cream (Polischuk et al., 2019). To check the effect of
lactose hydrolysis products on the osmotic pressure of the aqueous phase of ice cream, the
water activity (Aw) of fermented and unfermented concentrates of reconstituted whey with
different dry matter content was studied (see Figure 1).
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Figure 1. Water activity of unfermented and fermented samples of reconstituted demineralized
sweet whey with different dry matter content

According to figure 1, the predictable and rather insignificant influence of
monosaccharides on the state of water in the studied samples becomes clear (Polischuk et al.,
2019). A slight decrease in Aw in fermented whey concentrates due to lactose hydrolysis will
to some extent affect the processes of formation of ice cream physicochemical parameters as

284 —— Ukrainian Food Journal. 2021. Volume 10. Issue 2



—— Food Technology ——

a polydisperse food system. Therefore, in further work, it will be necessary to investigate the
cryoscopic temperature of ice cream samples based on hydrolyzed concentrates of
demineralized whey.

Degree of substitution of sugar for lactose hydrolysis products

From a physiological point of view, the feeling of sweetness is a general feeling of
appetite that occurs when sweeteners stimulate specialized receptor proteins. Sweet foods,
including ice cream, are energetically rich not only because of the presence of sugar itself but
also because it is usually combined with fat. Even small amounts of sugar and fat together
can provide a disproportionate amount of energy (Trumbo et al., 2021). Therefore, low-fat
ice cream with lower sugar content will have increased demand from consumers.

It has previously been suggested that the need for sugar in ice cream may be reduced
due to the greater degree of sweetness of hydrolyzed whey concentrates compared to non-
hydrolyzed concentrates. Therefore, the sweetness degree of concentrates with different dry
matter content was recalculated depending on the degree of lactose hydrolysis (Table 3)
(Trumbo et al., 2021). The values of relative sweetness for lactose were taken as 0.16, and
the values of the relative sweetness of glucose and galactose were 0.73 and 0.32, respectively.

Table 3
Relative sweetness of concentrates from demineralized whey at different dry matter
content and degree of lactose hydrolysis

Mass The degree of lactose hydrolysis, %
fraction
of dry
matter 0 10 20 30 40 50 60 70 80 90 | 100
in whey,
%
10 0,012 |0,015 |0,017 |0,020 |0,023 |0,025 |0,028 |0,031 |0,033 |0,036 |0,039
20 0,024 0,029 [0,034 |0,040 [0,045 |0,051 |0,056 [0,061 |0,067 [0,072 |0,078
30 0,036 0,044 [0,052 |0,060 [0,068 |0,076 |0,084 [0,092 |0,100 |0,108 |0,117
40 0,047 |0,058 |0,069 [0,080 |0,091 |0,101 |0,112 |0,123 |0,134 |0,145 |0,155

According to the results of the calculation, the following is established. In the
composition of milk-based ice cream, the sugar content is about 15%, and the estimated
content of hydrolyzed whey concentrates can reach 50-80%. Therefore, on the example of
the use of 30% fermented whey concentrate, to maintain the conventional degree of
sweetness in ice cream it is possible to reduce the sugar content to 70.5-83.5%.

Thus, another, and very significant advantage of using fermented concentrates of
demineralized whey in ice cream has been proved. This advantage opens up new possibilities
for obtaining low-calorie ice cream, low in sugar and fat, enriched with whey proteins and
probiotics, with high resistance to melting and a creamy consistency.

The prospect of further research is the development of scientifically sound formulations
for low-calorie ice cream with high nutritional value based on hydrolyzed concentrates of
reconstituted fermented whey. After establishing the lactose content in such ice cream, it can
be attributed either to the lactose-free product (lactose < 0.1%) or to the product with reduced
lactose content (lactose < 1%). With the increased content of whey proteins, the biological
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value of the new product and its organoleptic and physicochemical parameters will be
studied.

Conclusions

1. To enrich the ice cream with whey proteins, fermented concentrates of reconstituted
demineralized sweet whey were selected, which can be not only a source of biologically
complete proteins, but also perform the function of sweeteners and contain probiotics,
improve the quality of the finished product.

2. Rational regimes of lactose enzymolysis in concentrates of demineralized whey with a
mass fraction of dry matter from 10 to 40% were determined using the enzyme
preparation GODO-YNL2 in the amount of 0.1-0.4% for the duration of the process
4+2 h at a temperature of 40-43 °C. The degree of lactose hydrolysis under these
conditions reaches 70—75%.

3. The possibility of increasing the efficiency of the lactose enzymolysis process in
concentrates of demineralized whey to 80-85% by combining the specific action of the
enzyme preparation GODO-YNL?2 and starter based on L. acidophilus has been proved.

4. According to the results of calculating the relative sweetness of hydrolyzed whey
concentrates at different degrees of lactose hydrolysis, the possibility of replacing them
with up to 70.5-83.5% of sugar in ice cream was previously established.
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