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ABSTRACT

The use perspective and expediency of plant-based milk, enriched with fiber when combined with organic
products, biobased products, and sugar substitute products, has been substantiated in the manufacturing process
of vegetarian ice cream. When combined with pumpkin fiber, stevia, bananas, pistachios, coconut oil, and
coffee beans with different functional and technological properties, rice milk has a purposeful influence on
organoleptic and Physico-chemical properties of food products. Accordingly, the expediency of added rice milk
(62%) has been determined to optimize vegetarian ice cream's vitamin and mineral composition. The optimal
component ratio has been determined employing experimental studies and multi-criteria optimization: for ice
cream "Banana & Pistachio": rice milk — 62%, pumpkin fiber — 2.5%, — 0.5%, banana — 16%, pistachio — 6.8%,
coconut oil — 12.2%; “Coffee and chocolate”: rice milk — 62%, pumpkin fiber — 4.8%, stevia — 4%, cocoa
powder — 7%, coffee beans — 8%, coconut oil — 14.2%, It has been found that the main physicochemical
parameters of the vegetarian ice cream depend on the chemical composition of the ice cream mixture and its
freezing conditions. Thus, when the fat content increases, the stability of air bubbles increases, but their sizes
decrease. The study results make it clear that the increase in the fat amount is good for the ice cream structure
and consistency, while the distance between the fat balls decreases, which, in turn, helps to obtain the product
with the smaller ice crystals.
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INTRODUCTION

The primary importance is given to dairy products, considering their biological value, in the organization of a
healthy diet. The above is also true of such dairy desserts as the ice cream, the nutritional value of which is due
to complete proteins, highly-digestible fats, essential amino acids, calcium, and phosphorus salts, which are vital
for the proper functioning of the human body [1], [2]. However, the demand for foods of plant origin, having
different enhanced biological values, is one of the main trends in the modern world food market [3]. Today, the
trend to use foods of plant origin instead of animal origin is spreading worldwide. Some nutritionists believe that
this is because such foods are better digested and do not have harmful hormones and antibiotics found in foods of
animal origin [4], [S]. Moreover, the share of people without lactose tolerance and milk allergy, who are forced
to use lactose-free products or fully exclude milk proteins from the diet, replacing them with vegetable ones, has
increased recently. Such products as rice, soy, almond milk, and others are alternatives to dairy products [6].
Considering the increasing demand for vegetarian products, the prospective line of the industry development is
the targeted manufacture of vegetarian ice cream with high functional and technological properties [7]. There the
ice cream is based on flora vegetable milk made of germinated soybean and hemp seeds. Such ice cream is better
than traditional milk ice cream in terms of fatty acid composition and vitamin content. However, the development
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studies of new types of dry ice cream mixtures made of vegetable raw materials without the components of dairy
origin are very limited.

However, there are no conceptual developments in the study direction of the consumer properties of vegetarian
ice cream using rice milk enriched with fiber when combined with organic, biobased, and sugar substitute
products.

Scientific Hypothesis

Rice milk with pumpkin fiber, stevia, bananas, pistachios, coconut oil, and coffee beans will purposefully
affect vegetarian ice cream's functional and technological indicators. Accordingly, improving combined ice cream
technology will contribute to expanding the range of ice cream for vegetarians.

MATERIAL AND METHODOLOGY
Samples

The samples of the vegetarian ice cream "Banana & Pistachio" (Figure 1) and “Coffee and chocolate” (Figure
2) were developed due to the study objects. The fruit and berry ice cream manufactured by Alpro “Almond&Salted
caramel” with the following components was selected as control 1: drinking water, soluble maize fiber, sugar,
soluble oils (rape: shea: coconut), almond-fructose syrup, dextrose, emulsifier of mono- and diglycerides of fatty
acids, natural flavour, sea salt, stabilizers (carob bean gum, guar gum, carrageenan), starch, caramelized sugar.
The chocolate ice cream “Coconut Milk-Chocolate” manufactured by TM Dalana, with the following recipe
composition was selected as control 2: coconut milk, water, sugar, glucose syrup, chocolate (sugar, fat-extracted
cocoa powder, cocoa butter), guar fiber, citrus fiber, lemon juice concentrate.

oy

Figure 1 Banana & Pistachio. Figure 2 Coffee and chocolate.

Chemicals

Sulfuric acid (brand A, chemically pure, Khimlaborreaktiv LLC, Ukraine).

Phenolphthalein solution (NaOH, (Novokhim), Kharkiv, Ukraine).

Sodium hydroxide (NaOH, (Novokhim), Kharkiv, Ukraine).
Animals, Plants and Biological Materials

Rice milk, pumpkin fiber, stevia, bananas, pistachios, coconut oil, cocoa powder, and coffee beans, which
satisfy the standard technical documents, were used for the studies.
Instruments

Centrifugal for ice cream test bottles (Nova Safety, Germany).

Water bath Funke-Gerber WB-436 A, Germany).

Ice cream test bottles (butyrometers) Funke-Gerber, Germany).

Ice cream freezer (Spaceman 6225 Berg, Germany).

Laboratory microscope (Daffodil MCX-100 MICROS, Germany).
Laboratory Methods

Organoleptic quality evaluation was carried out according to the five-grade scale. The ice cream overrun was
determined with the use of the freezer. A glass with a capacity of 150 cm® or more was used. The same glass was
alternately weighed empty with the mixture and the ice cream. The glass was filled with the ice cream to the brim

8].
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The ice cream overrun (B), % was calculated using the formula (1):

M2 - M3
| R— x 100 (1)
M3 - M1

Where:
M1 is the weight of the empty glass, g; M2 is the weight of the glass filled up with the mixture, g; M3 is the
weight of the glass filled with ice cream, g.

The weight fraction of fat in the ice cream was determined by the Gerber method. It was determined with the
use of the butyrometer. The summary of the method lies in the dissolution of the ice cream proteins with sulfuric
acid, resulting in the fat balls losing their shell and combining into a single fatty layer [8].

Description of the Experiment

Sample preparation: 4 types of the ice cream were used for the studies: developed — “Banana & Pistachio”
and “Coftfee and chocolate”; control ones — fruit and berry as well as chocolate. The following raw materials were
used when manufacturing the vegetarian ice cream: rice milk manufactured by The Bridge (organic); pumpkin
fiber manufactured by Golden Kings of Ukraine according to TU U 15.3-24239651-010:2009 [9]; stevia
according to TU U 15.8-30729147-003-2004 [10]; coconut oil (bio) according to DSTU 4562:2006 [11]; banana
according to DSTU ISO 931:2019 [12]; pistachio according to DSTU EEK OOH DDP-10:200 [13]; cocoa powder
(organic) according to DSTU 5006:2017 [14]; coffee beans according to GOST 6805-97 [15].

Number of samples analyzed: During the experimental studies 4 samples of vegetarian ice cream were
used, namely: two experimental and 2 control ones. The ice cream "Banana & Pistachio” experimental sample
was compared with control 1; "Coffee and chocolate" — with control 2.

Number of repeated analyses: The study was repeated 5 times, while the mathematical statistics methods
processed the experimental data.

Number of experiment replication: Each experiment was carried out five times, and the number of
samples was three, resulting in fifteen repeated analyses.

Design of the experiment: Production of vegetarian ice cream "Banana & Pistachio" and "Coffee-
chocolate" according to the general technological scheme, which consists of the following operations: reception
and preparation of raw materials, dosing and mixing of components, filtering (impurity removal), pasteurization,
homogenization, cooling, ageing, freezing, hardening and post-hardening of the mixture, packaging, and storage
of the finished product.

Statistical Analysis

Statistical processing was performed in Microsoft Excel 2016 in combination with XLSTAT. The accuracy of
the obtained experimental data was determined by the Student’s test with a confidence probability of <0.05 for
the number of parallel determinations of 5 minimum. The linear programming problems were solved with the use
of setting the MS Excel spreadsheet “Solution search” (Excel Solver).

RESULTS AND DISCUSSION

Milk is the main raw material for manufacturing ice cream [16], [17]. The absence of milk from the
alimentation may cause many nutritional disadvantages, such as calcium, phosphorus and vitamin deficiencies,
which could be supplemented by consuming fruits and vegetables [45]. Due to the nutrition specifics of vegans,
there is a need to use vegetable milk for the ice cream to be manufactured The analysis of scientific and patent
information revealed that there are about 35 types of "vegetable milk" today [19], [20]. Such types of milk as rice,
soybean, almond, sesame and hempseed milk could be used for vegetarian ice cream [45]. In the study of [46] are
presented as raw material hemp milk, and sesame milk are in the formulation of the vegetable ice cream. Sesame
milk contains sesamol which causes resistance against oxidation, and lignin, which has antioxidant properties and
a considerable quantity of vitamin E. Scientists have proven that soy milk seems to be a good choice for cow
milk substitution because is a rich protein source with balance essential amino acids [47]. Many benefits of soy
milk consumption are related to lowering the risk of cancers, diseases associated with heart and vascular systems,
hypercholesterolemia, diabetes, and bone and kidney-related diseases [45]. In the study of [47], being easy to be
digested, coconut milk is a very rich source of minerals and antioxidants. The prevention of arteriosclerosis and
other heart-related illness is given by coconut milk's high oleic and lauric acids [48]. However, these types of milk
have certain disadvantages during the production of vegetarian ice cream — also a disadvantage, which needs to
be controlled, is the stability of the colloidal system.

Accordingly, rice milk was added to the developed vegetarian ice cream to obtain the necessary consistency
and texture of the product.
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Rice milk reduces the cholesterol level, controls the blood sugar level, provides energy for the body, enhances
the performance of the digestive system, supporting healthy intestinal flora [18]. Rice milk also has a good
influence on skin health due to para-aminobenzoic acid, which is one of the components helping to protect the
skin from the sun's negative rays. Rice milk is also an antioxidant and a powerful anti-inflammatory drug for the
skin [41], [42]. And also improves the consistency and structure of finished products. Inositol alcohol contributes
to powerful cell growth, delays the aging process, and normalizes blood circulation [43], [44]. The energy content
of rice milk is not-too-high compared to other types of vegetables — 47 kcal per 100 g [19], [22].

During the production of vegetarian ice cream, the choice of additional components is no less important.
According to research results, [49] fruits and vegetables represent the main ingredient for the sorbet, being an
important source of tanning substances, ascorbic acid, B-carotene, anthocyans, chlorophylls, pectin, organic acids,
proteins and many other bioactive compounds.

So, pumpkin fiber was added to the recipes to remove toxic substances and excess cholesterol, stevia to enhance
the performance of the gastrointestinal system, and coconut oil to stabilize the product's shape better [24], [25].

Table 1 Recipe composition of vegetarian ice cream "Banana & Pistachio".

Component name g/100 g of products
Rice milk 62
Pumpkin fiber 2.5
Stevia 0.5
Banana 16
Pistachio 6.8
Coconut oil 12.2

Table 2 Recipe composition of vegetarian ice cream "Cocoa and chocolate".

Parameter name g/100 g of products
Rice milk 62
Pumpkin fiber 4.8
Stevia 4
Cocoa powder 7
Coffee beans 8
Coconut oil 14.2

The organoleptic parameters of the food product are one of the first evaluation criteria of the consumer’s
perception of the finished product [20-26], [40]. They depend on the type of raw materials used and the
food technology. Accordingly, the organoleptic quality evaluation of the finished product was carried out
according to the five-grade scale to choose the best functional food composition in the recipes of the vegetarian
ice cream. The results are listed in Table 3.

Table 3 Organoleptic evaluation of vegetarian ice cream according to the five-grade scale.

“Banana & “Coffee and
Parameter Control 1 Pistachio” Control 2 chocolate”

Appearance 4.5 4.6 43 4.7
Taste 4.5 4.7 4.6 5

Smell 4.4 4.7 4.5 4.8
Structure 4.1 4.3 4.5 4.5
Consistency 4.4 4.4 4.4 4.4
Colour 4.7 4.8 4.5 4.9
Overall evaluation 4.4 4.5 4.4 4.7

According to the organoleptic evaluation, the developed samples of the vegetarian ice cream "Banana &
Pistachio" and "Coffee and chocolate" got a higher overall score than the control ones due to the improved
appearance, color, and taste-aromatic parameters. The vegetarian ice cream has a uniform color which was
determined by the addition of banana, pistachio, and coffee beans ("Banana & Pistachio" — slightly green color
with brown inclusions, "Coffee and chocolate" — saturated brown color with dark brown inclusions). In the study
[50], cocoa and coffee were added as well in these types of frozen desserts, and the result was the acceptance of
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the samples by the panellists, the most preferred one is that with a coffee addiction. The substitution of cow milk
affected the melting and aeration properties, but this is an expected result.

The appearance, taste, and smell of the ice cream "Banana & Pistachio" are improved due to the addition of
banana, which gives the product a sweetish taste and a good smell compared to control one 1, which is too sweet
because of high content of sugar and additional sweetening syrups [27], [28]. These parameters of the ice cream
"Coffee and chocolate" are improved due to the addition of coffee beans, which give the product a saturated brown
color and a good coffee taste [29]. Similar results were achieved in the research effect of coconut milk, tender
coconut and coconut sugar on ice cream's physicochemical and sensory attributes [51].

The profilograms, which allowed us to visualise sensory evaluation results, were built to determine the
qualitative differences in the organoleptic evaluation of the developed product (Figure 3 and Figure 4).
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Figure 3 Comparative analysis of control sample 1 ice cream Banana & Pistachio.
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Figure 4 Comparative analysis of control sample 2 with ice cream Coffee and chocolate.
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Summing up the results of the comparative evaluation of the organoleptic parameters, one may state that
bananas and coffee beans increase the organoleptic parameters [30], [39]. All developed recipes had high overall
scores compared to the control samples. The most characteristic quality parameter of the ice cream is overrun,
that is, its air saturation in the form of small air bubbles.

If the ice cream overrun is low, then the dense consistency of the ice cream is formed, and large ice crystals
appear. If the ice cream overrun is too high, then the fragile snow-like structure, as well as the empty taste, is
formed, and it can cause the sedimentation of the ice cream volume while storing [31], [32].

The vegetarian ice cream overrun study results are listed in (Figure 5).

60

50
40
30
20

Control 1 Banana & Pistachio Control 2 Coffee and chocolate

ice cream overrun ,%

o

Figure 5 Ice-cream overrun, %.

The air bubbles' stability and sizes depend significantly on the chemical composition of the ice cream mixture
and its freezing conditions [33]. Thus, when the fat content increases, the stability of air bubbles increases, but
their sizes decrease. At the end of freezing, the bubble sizes remain constant upon reaching a certain minimum.
The obtained results are listed in (Figures 6-9).

P . ’
. " b
.
: y . 3 n v
: . ‘4’ °Fa -
o ® , - . ". - . . . 3 -

o .
Figure 6 Photomicrographs of the control sample 1 (a.b — air bubbles).

%

Figure 7 Photomicrographs of vegan ice cream "Banana & Pistachio" (a.b — air bubbles).
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Figure 9 Photomicrographs of vegan ice cream "Coffee-chocolate" (a.b — air bubbles).

Considering the obtained data, one may state that the overrun of the studied samples is higher than that of the
control samples [34], [35]. The high overrun indicator points at the snow-like consistency, which is caused by the
content of solids and fat, the properties of fat, and the freezing efficiency.

The number of fat influences the structure and consistency of the ice cream. The higher the fat content, the
smaller the distance between the fat bubbles, which contributes to obtaining the finished product with smaller ice
crystals [36]. The obtained results are listed in (Figure 10).

[32]
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CONTROL 1 BANANA & PISTACHIO COFFEE AND CONTROL 2
CHOCOLATE

Figure 10 Mass fraction of total fat, %.

Having analyzed the obtained data, one may state that the mass fraction of total fat in the studied samples is
lower than in the control samples [37], [38]. This is due to the low-fat content in the raw materials used.
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CONCLUSION

The expediency and effectiveness of combining rice milk as the main component with pumpkin fiber, stevia,
bananas, pistachios, coconut oil and coffee beans in the technology of vegetarian ice cream have been proven,
which is confirmed by the positive results of organoleptic and physicochemical tests. Indicators of experimental
samples. Through experimental research and multi-criteria optimization, the optimal ratio of components was
determined - for "Banana & Pistachio" ice cream: rice milk - 62 %, pumpkin fibre — 2.5 %, stevia — 0.5%, banana
— 16%, pistachio — 6.8%, coconut oil — 12.2%; “Coffee and chocolate”: rice milk — 62%, pumpkin fibre — 4.8%,
stevia — 4%, cocoa powder — 7%, coffee beans — 8%, coconut oil — 14.2%. As a result of the conducted research,
it was established that the shrinkage of the studied samples is higher than the control samples and ranges between
50-55%. A high whipping index indicates a snow-like consistency, which is determined by the content of solids
and fat, the properties of the fat and the efficiency of milling. The mass fraction of total fat in the studied samples
is lower than the control ones and amounts to 7.5% and 8.6%, respectively. This is due to the low-fat content in
the raw materials used.

REFERENCES

1. Fatrcova-Sramkové, K., Schwarzova, M., & Jurikova, T. (2019). Healthy eating index and different fruit
dietary habits in Slovak adult female. In Potravinarstvo Slovak Journal of Food Sciences (Vol. 13, Issue 1,
pp. 89-93). HACCP Consulting. https://doi.org/10.5219/1010

2. Géci, A., Krivosi-kova, A., Nagyova, L, & Caganova, D. (2020). The influence of lifestyle on consumer
behavior and decision-making in research aimed at protein bars. In Potravinarstvo Slovak Journal of Food
Sciences (Vol. 14, pp. 318-327). HACCP Consulting. https://doi.org/10.5219/1231

3. Kubicovd, L., Predanocyova, K., & Kadekova, Z. (2019). The importance of milk and dairy product
consumption as a part of rational nutrition. In Potravinarstvo Slovak Journal of Food Sciences (Vol. 13, Issue
1 pp. 234 — 243). HACCP Consulting. https://doi.org/10.5219/1050

4. Nagyova, L., Andocsova, A., Géci, A., Zajac, P., Palkovic, J., Kosi¢iarova, 1., & Golian, J. (2019).
Consumers’ awareness of food safety. In Potravinarstvo Slovak Journal of Food Sciences (Vol. 13, Issue 1,
pp. 8 — 17). HACCP Consulting. https://doi.org/10.5219/1003

5. Durec,J., Kozelova, D., Matejkova, E., Fikselova, M., & Jakabova, S. (2019). Fruit is a source of antioxidants
and trends in its consumption. Potravinarstvo Slovak Journal of Food Sciences (Vol. 13, Issue 1, pp. 251 —
257). HACCP Consulting. https://doi.org/10.5219/1042

6. Nikolaienko, M., & Bal-Prylypko, L. (2020). Development of an integrated food quality management system.
In Potravinarstvo Slovak Journal of Food Sciences (Vol. 14, pp. 862—873). HACCP Consulting.
https://doi.org/10.5219

7. Homayouni, A., Javadi, M., Ansari, F., Pourjafar, H., Jafarzadeh, M., & Barzegar, A. (2018). Advanced
Methods in Ice Cream Analysis: a Review. In Food Analytical Methods (Vol. 6, Issue 4, pp. 333-340).
Springer. https://doi.org/10.1007/s12161- 018-1292-0

8. DSTU 4733:2007. Ice cream milk, cream, filling. General specifications. Quality management systems —
Requirements.

9. TU U 15.3-24239651-010:2009. Pumpkin fiber is manufactured by Golden Kings of Ukraine. General
specifications. Quality management systems —Requirements.

10. TU U 15.8-30729147-003-2004. Stevia. Sugar substitute natural Stevia powder.

11. DSTU 4562:2006 Coconut oil. Technical conditions of supply. General specifications. Quality management
systems —Requirements.

12. DSTU ISO 931:2019 Green bananas. Guidelines for storage and transport. General specifications. Quality
management systems —Requirements.

13. DSTU DDP-10:2007 Shelled and peeled pistachio kernels. Guidelines for supply and quality control. General
specifications. Quality management systems —Requirements.

14. DSTU 5006:2017 Grated cocoa. General technical conditions. General specifications. Quality management
systems —Requirements.

15. GOST 6805-97. Natural roasted coffee beans. General specifications. Quality management systems —
Requirements.

16. Stadnyk, I., Bodnarchuk, O., Kopylova, K., Petrov, P., Bal-Prylypko, L., & Narizhnyy, S. (2021).
Modification of the properties of milk-fat emulsions with the phase structure of “oil in water” in the
dependence on the mass part of the lipoid and the stabilizing systems. In Potravinarstvo Slovak Journal of
Food Sciences (Vol. 15, pp. 741-748). HACCP Consulting. https://doi.org/10.5219/1389

Volume 17 117 2023



Potravinarstvo Slovak Journal of Food Sciences

17.

18.

19.

20.

21.

22.

23.

24.

28S.

26.

27.

28.

29.

30.

31.

32,

33.

Capla, J., Zajac, P., Sevcova, K., Curlej, J., & Fikselova, M. (2022). Milk and diary products — summary of
European legislation, hygiene manuals, ISO standards, and Codex Alimentarius standards. Potravinarstvo
Slovak Journal of Food Sciences (Vol. 16, pp. 431-462). HACCP Consulting. https://doi.org/10.5219/1744
Kubicova, L., Predanocyova, K., & Kadekova, Z. (2019). The importance of milk and dairy product
consumption as a part of rational nutrition. In Potravinarstvo Slovak Journal of Food Sciences (Vol. 13, Issue
1, pp. 234 —243). HACCP Consulting. https://doi.org/10.5219/1050

Minarovicova, L., Laukova, M., Karovi¢ova, J., Kohajdova, Z., & Kepic¢ova, V. (2019). Gluten-free rice
muffins enriched with teff flour. In Potravinarstvo Slovak Journal of Food Sciences (Vol. 13, Issue 1, pp.
187-193). HACCP Consulting. https://doi.org/10.5219/1045

Bal-Prilipko, L., Patyka, N., Leonova, B., Starkova, E., & Brona, A. (2016). Trends, Achievements, and
Prospects of Biotechnology in the Food Industry. In Mikrobiolohichnyi Zhurnal (Vol. 78, Issue 3, pp. 99—
111).  National = Academy of Sciences of Ukraine (Co. LTD  Ukrinformnauka).
https://doi.org/10.15407/microbiolj78.03.099

Bal’-Prylypko, L. V., Derevyanko, L. P., Slobodyanyuk, N. M., Starkova, E. R., & Androshchiuk, O. S.
(2018). Using of the Ampullaria glauca snails' caviar for correction of the effects of the ionizing radiation
exposure in a small dose. In Nuclear Physics and Atomic Energy (Vol. 19, Issue 2, pp. 159-165). National
Academy  of  Sciences of  Ukraine  (Co. LTD  Ukrinformnauka)  (Publications).
https://doi.org/10.15407/jnpae2018.02.159

Pengfu, H., Lixiang, X, Jing, W., Evangelos, P., Xuzhe, D., Jun., Q., Lihong, X., Linzhang, &Yang. (2022).
Continuous milk vetch amendment in rice-fallow rotation improves soil fertility and maintains rice yield
without increasing CH4 emissions: Evidence from a long-term experiment. In Agriculture, Ecosystems &
Environment (Vol. 325, pp. 333—340). Pubmed. https://doi.org/10.1016/j.agee.2021.107774.

Sottni-kova, V., Langova, R., Hiivna, L., Nedomova, Sarka., & Juzl, M. (2019). The quality of biscuits is
affected by the addition of fiber. In Potravinarstvo Slovak Journal of Food Sciences (Vol. 13, Issue 1, pp.
206—211). HACCP Consulting. https://doi.org/10.5219/1034

Kartikaningsih, H., Yahya, Y., Yuniar, T., Jaziri, A. A., Zzaman, W., Kobun, R., & Huda, N. (2021). The
nutritional value, bacterial count, and sensory attributes of little tuna (Euthynnus affinis) floss are
incorporated with the banana blossom. In Potravinarstvo Slovak Journal of Food Sciences (Vol. 15, Issue 1,
pp. 846-857). HACCP Consulting. https://doi.org/10.5219/1657

Mushtruk, M., Bal-Prylypko, L., Slobodyanyuk, N., Boyko, Y., & Nikolaienko, M. (2022). Design of
Reactors with Mechanical Mixers in Biodiesel Production. In Lecture Notes in Mechanical Engineering (pp.
197-207). Springer International Publishing. https://doi.org/10.1007/978-3-031-06044-1 19

Rogoskii, 1., Mushtruk, M., Titova, L., Snezhko, O., Rogach, S., Blesnyuk, O., Rosamaha, Y., Zubok, T.,
Yeremenko, O., & Nadtochiy, O. (2020). Engineering management of starter cultures in the study of
temperature of fermentation of sour-milk drink with API products. In Potravinarstvo Slovak Journal of Food
Sciences (Vol. 14, pp. 1047-1054). HACCP Consulting. https://doi.org/10.5219/1437

Aydar, E., Tutuncu, S., & Ozcelik, B. (2020). Plant-based milk substitutes: Bioactive compounds,
conventional and novel processes, bioavailability studies, and health effects. In Journal of Functional Food
(Vol. 70, pp. 273-282). Creative Commons. https://doi.org/10.1016/j.jff.2020.103975

Vanga, S., & Raghavan, V. (2018). How well do plant-based alternatives fare nutritionally compared to cow's
milk? In J Food SciTechn (Vol. 55, pp. 10-20). Springer. https://doi.org/10.1007/s13197-017-2915-y
Bal-Prylypko, L., Yancheva, M., Paska, M., Ryabovol, M., Nikolaenko, M., Israclian, V., Pylypchuk, O.,
Tverezovska, N., Kushnir, Y., & Nazarenko, M. (2022). The study of the intensification of technological
parameters of the sausage production process. In Potravinarstvo Slovak Journal of Food Sciences (Vol. 16,
pp. 27-41). HACCP Consulting. https://doi.org/10.5219/1712

Slozhenkina, M., Gorlov, 1., Kryuchkova, V., Serkova, A., Ryaskova, A., & Belik, S. (2019). Vegetable
ingredient in cheese product. In Potravinarstvo Slovak Journal of Food Sciences (Vol. 13, Issuel, pp. 1018—
1025). HACCP Consulting. https://doi.org/10.5219/1207

Yeliosof, O., & L.A.(2018). SilvermanVeganism as a cause of iodine deficient hypothyroidism Journal
of Pediatric Endocrinology and Metabolism (Vol. 31, pp. 91-94). Pubmed. https://doi.org/10.1515/jpem-
2017-0082

Tremlova, B., Havlova, L., Benes, P., Zemancova, J., Buchtova, H., Tesikova, K., Dordevic, S., & Dordevic,
D. (2022). Vegetarian “Sausages” with the Addition of Grape Flour. In Appl. Sci. (Vol. 12, Issue 4, pp. 241—
253). MDPI AG. https://doi.org/10.3390/app12042189

Tkeshelashvili, M., Bobozhonova, G., & Ananiev, M. 2022. The Use of High-Protein Flour from Sunflower
Grist “Bioprotein” for the Development of Vegetarian Food Products. In J Food Chem Nanotechnol (Vol. 8,
Issuel, pp. 21-25). United Scientific Group.

Volume 17 118 2023



Potravinarstvo Slovak Journal of Food Sciences

34.

3S.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Zheplinska, M., Mushtruk, M., Vasyliv, V., Kuts, A., Slobodyanyuk, N., Bal-Prylypko, L., Nikolaenko, M.,
Kokhan, O., Reznichenko, Y., & Salavor, O. (2021). The micronutrient profile of medicinal plant extracts.
In Potravinarstvo Slovak Journal of Food Sciences (Vol. 15, pp. 528-535). HACCP Consulting.
https://doi.org/10.5219/1553

Broadhurst, D., Goodacre, R., Reinke, S. N., Kuligowski, J., Wilson, 1. D., Lewis, M. R., & Dunn, W. B.
(2018). Guidelines and considerations for the use of system suitability and quality control samples in mass
spectrometry assays applied in untargeted clinical metabolomic studies. In Metabolomics (Vol. 14, Issue 6).
Springer Science and Business Media LLC. https://doi.org/10.1007/s11306-018-1367-3

Zhao, X., Zhang, Z., Cui, Z., Manoli, T., Yan, H., Zhang, H., Shlapak, G., Menchynska, A., Ivaniuta, A., &
Holembovska, N. (2022). Quality changes of sous-vide cooked and blue light sterilized Argentine squid (Illex
argentinus). In Potravinarstvo Slovak Journal of Food Sciences (Vol. 16, pp. 175-186). HACCP Consulting.
https://doi.org/10.5219/1731

Astrup, A., Magkos, F., Bier, D. M., Brenna, J. T., de Oliveira Otto, M. C., Hill, J. O., King, J. C., Mente,
A., Ordovas, J. M., Volek, J. S., Yusuf, S.,, & Krauss, R. M. (2020). Saturated Fats and Health:
A Reassessment and Proposal for Food-Based Recommendations. In Journal of the American College of
Cardiology (Vol. 76, Issue 7, pp. 844-857). Elsevier BV. https://doi.org/10.1016/j.jacc.2020.05.077
Prytulska, N., Motuzka, 1., Koshelnyk, A., Motuzka, O., Yashchenko, L., Jarossova, M., Krnac¢ova, P., Wyka,
J., Malczyk, E., & Habanova, M. (2021). Consumer preferences on the market of plant-based milk analogues.
In Potravinarstvo Slovak Journal of Food Sciences (Vol. 15, pp. 131-142). HACCP Consulting.
https://doi.org/10.5219/1485

Geeraert, L., Berecha, G., Honnay, O., & Aerts, R. (2019). The organoleptic quality of Ethiopian Arabica
coffee deteriorates with the increasing intensity of coffee forest management. In Journal of Environmental
Management (Vol. 231, pp. 282-288). Elsevier BV. https://doi.org/10.1016/j.jenvman.2018.10.037

Capla, J., Zajac, P., Sevcova, K., Curlej, J., & Fikselova, M. (2022). Milk and diary products — summary of
European legislation, hygiene manuals, ISO standards and Codex Alimentarius standards. In Potravinarstvo
Slovak Journal of Food Sciences (Vol. 16, pp. 431-462). HACCP Consulting. https://doi.org/10.5219/1744
Rahman, Md. M., Rahaman, Md. S., Islam, Md. R., Rahman, F., Mithi, F. M., Algahtani, T., Almikhlafi, M.
A., Alghamdi, S. Q., Alruwaili, A. S., Hossain, Md. S., Ahmed, M., Das, R., Emran, T. B., & Uddin, Md. S.
(2021). Role of Phenolic Compounds in Human Disease: Current Knowledge and Future Prospects. In
Molecules (Vol. 27, Issue 1, p. 233). MDPI AG. https://doi.org/10.3390/molecules27010233
Trokhymenko, V., Kovalchuk, T., Bidenko, V., Zakharin, V., & Pylypchuk, O. (2022). The prolonged effect
of GLUTAM 1M biologically active preparation on dairy productivity and milk quality of cows. In
Potravinarstvo Slovak Journal of Food Sciences (Vol. 16, pp. 127-136). HACCP Consulting.
https://doi.org/10.5219/1739

Loépez-Gambero, A. J., Sanjuan, C., Serrano-Castro, P. J., Suarez, J., & Rodriguez de Fonseca, F. (2020).
The Biomedical Uses of Inositols: A Nutraceutical Approach to Metabolic Dysfunction in Aging and
Neurodegenerative Diseases. In Biomedicines (Vol. 8, Issue 9, pp. 295). MDPI AG.
https://doi.org/10.3390/biomedicines8090295

Zheplinska, M., Mushtruk, M., Vasyliv, V., Kuts, A., Slobodyanyuk, N., Bal-Prylypko, L., Nikolaenko, M.,
Kokhan, O., Reznichenko, Y., & Salavor, O. (2021). The micronutrient profile of medicinal plant extracts.
In Potravinarstvo Slovak Journal of Food Sciences (Vol. 15, pp. 528-535). HACCP Consulting.
https://doi.org/10.5219/1553

Oana-Viorela, N., Ecaterina, P., Gabriel-Danut, M., Oana-Emilia, C., & Liliana, C. (2020). An overview on
the earliest representative of today vegan and vegetarian ice cream. In Journal of Agroalimentary Processes
and Technologies (Vol. 26 Issue 4, pp. 281—286). Jap & T.

Nateghi, L., Rezaei, M., Jafarian, Z., & Ghofrani, N. (2018). The feasibility of manufacturing vegetable ice
cream using sesame and hempseed milks flavored with cacao and coffee. In International Journal of Biology
and. Biotechnology (Vol. 15, Issue 3, pp.459—463). Cabi. https://doi.org/20183386356.

Gandhi, N.R., Hackbarth, H.R., Chen M. US Patent and Trademark Office 2003. Patent No. 6, 663, 912,
Washington, USA: DC.

Patil, A., & Banerjee, S. (2017). Variants of ice creams and their health effects. Review Article. In MOJ Food
Processing & Technology. (Vol. 4, Issue 2, pp- 58-64). Med Crave.
https://doi.org/10.15406/mojfpt.2017.04.00088

Swelam, S., Lotfy, Lamia, M., & Samea, R.R.A. (2015). Manufacture of functional ice cream containing
natural antioxidants. Egyptian Journal of Dairy Science (Supplement, presented in the 12th Egypt. Conf.
Dairy Sci. & Technol., Cairo, 9-11 Nov.) pp. 263-271.

Volume 17 119 2023



Potravinarstvo Slovak Journal of Food Sciences

50. Goff, H. D. (2008). 65 Years of ice cream science. In International Dairy Journal (Vol. 18, Issue 7, pp. 754—
758). Elsevier BV. https://doi.org/10.1016/].idairyj.2008.03.006

51. Beegum, P., Nair, J., P & Manikantan, M. R. (2022). Effect of coconut milk, tender coconut and coconut
sugar on the physico-chemical and sensory attributes in ice cream. In J Food Sci Technol (Vol. 59, pp. 2605—
2616) Pub Med. https://doi.org/10.1007/s13197-021-05279-y

Funds:
This research received no external funding.
Acknowledgments:
We would like to thank you to Dr. for Larysa Bal-Prylypko.
Conflict of Interest:
The authors declare no conflict of interest.
Ethical Statement:
This article does not contain any studies that would require an ethical statement.
Contact Address:

Larysa Bal-Prylypko, National University of Life and Environmental Sciences of Ukraine, Faculty of Food
Technology and Quality Management of Agricultural Products, Department of Technologies of Meat, Fish and
Marine Products, Polkovnika Potekhina, Str.16, 03041 Kyiv, Ukraine,

E-mail: bplv@ukr.net
ORCID: https://orcid.org/0000-0002-9489-8610

Mykola Nikolaenko, National University of Life and Environmental Sciences of Ukraine, Faculty of Food
Technology and Quality Management of Agricultural Products, Department of Technologies of Meat, Fish and
Marine Products, Polkovnika Potekhina, Str.16, 03041 Kyiv, Ukraine,

E-mail: mykola.nikolaenko.nubip@gmail.com

ORCID: https://orcid.org/0000-0003-2213-4985

Taisiia Volkhova, National University of Life and Environmental Sciences of Ukraine, Faculty of Food
Technology and Quality Control of Agricultural Products, Department of nutritionally, Polkovnika Potekhina Str.,
16, Kyiv, 03040, Ukraine,

E-mail: taisiia.volkhova@gmail.com
ORCID: https://orcid.org/0000-0003-3298-1299

Nataliia Holembovska, National University of Life and Environmental Sciences of Ukraine, Faculty of Food
Technology and Quality Control of Agricultural Products, Department of Technology of meat, fish and marine
products, Polkovnika Potekhina, str. 16, Kyiv, 02163, Ukraine,

E-mail: natashagolembovska@gmail.com
ORCID: https://orcid.org/0000-0001-8159-4020

Liudmyla Tyshchenko, National University of Life and Environmental Sciences of Ukraine, Faculty of Food
Technology and Quality Control of Agricultural Products, Department of Technology of meat, fish and marine
products, Polkovnika Potekhina, str. 16, Kyiv, 03040, Ukraine,

E-mail: Itishchenko@ukr.net
ORCID: https://orcid.org/0000-0002-3609-0920

* Anastasiia Ivaniuta, National University of Life and Environmental Sciences of Ukraine, Faculty of Food
Technology and Quality Control of Agricultural Products, Department of Technology of meat, fish and marine
products, Polkovnika Potekhina Str., 16, Kyiv, 03040, Ukraine,

E-mail: ivanyta07@gmail.com
ORCID: https://orcid.org/0000-0002-1770-5774

Volume 17 120 2023



Potravinarstvo Slovak Journal of Food Sciences

Valentyna Israelian, National University of Life and Environmental Sciences of Ukraine, Faculty of Food
Technology and Quality Control of Agricultural Products, Department of Technology of meat, fish and marine
products, Polkovnyka Potiekhina Str., 16, Kyiv, 03040, Ukraine,

E-mail: vs88(@ukr.net
ORCID: https://orcid.org/0000-0002-7242-3227

Alina Menchynska, National University of Life and Environmental Sciences of Ukraine, Faculty of Food
Technology and Quality Control of Agricultural Products, Department of Technology of meat, fish and marine
products, Polkovnika Potekhina Str., 16, 03040, Kyiv, Ukraine,

E-mail: menchynska@ukr.net
ORCID: https://orcid.org/0000-0001-8593-3325

Oleksandra Shynkaruk, The National University of Life and Environmental Sciences of Ukraine, Faculty of
Humanities and Pedagogy, Department of philosophy and international communication, Heroes of Defense Str.,
15, 03041, Kyiv, Ukraine,

E-mail: aleksandra.shyn5@gmail.com
ORCID: https://orcid.org/0000-0002-5494-1370

Viktoriia Melnik, National University of Life and Environmental Sciences of Ukraine, Faculty of Livestock
Raising and Water Bioresources, Department of Technologies in Poultry, Pig and Sheep Breeding, Heroyiv
Oborony Str., 12b, Kyiv, 03041, Ukraine,

E-mail: MelnikVika@nubip.edu.ua
ORCID: https://orcid.org/0000-0003-2491-757X

Corresponding author: *

© 2023 Authors. Published by HACCP Consulting in www.potravinarstvo.com the official website of the
Potravinarstvo Slovak Journal of Food Sciences, owned and operated by the HACCP Consulting s.r.o., Slovakia,
European Union www.haccp.sk. The publisher cooperate with the SLP London, UK, www.slplondon.org the
scientific literature publisher. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License CC BY-NC-ND 4.0 https://creativecommons.org/licenses/by-nc-nd/4.0/, which permits non-
commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited,
and is not altered, transformed, or built upon in any way.

Volume 17 121 2023



