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ENRICHMENT OF THE PRODUCTS OF FAT-AND-OIL AND BIOTRCHNOLOGY INDUSTRIES BY
ANTIOXIDANTS AND PRESERVATIVES OF POWDERS FROM BARRY RAW MATERIALS

It was found in investigation of amount of polyphenolic substances in samples of mixes with different contents of grape skin and
mountain ash powders that varying the ratios of the mass fractions of the components practically did not affect the content of
quercetin, which was not less than 6.7 %. Oxidated form of quercetin can influence on increase in resistance to microbiological
spoil of a finished product. Inverse proportion between increasing in mass fraction of mountain ash berries powder and the sum of
polyphenolic substances in terms of cyanidin-3,5-diglucoside was defined. It was shown in the study of sorbic acid content in
samples of mixes of powders that content of sorbic acid increased from 0.43 % to 0.54 % with an increase (from 1 % to 3 %) in the
mass fraction of mountain ash berries powder in the mixture. It was shown in the research of pectic substances content in selected
samples of mixes of powders that total content of pectic substances also increased from 1.89 % to 3.28 % with an increase in the
mass fraction of mountain ash berries powder and crude fiber values practically did not change. The conducted microbiological
researches of samples of mayonnaise with 40.0 % fat mass fraction and yogurt with a 2.5 % fat mass fraction showed that adding of
mix of grapes skin powder (2.0 % by weight) and mountain ash berries powder (3.0 % by weight) into the products slowed down

the growth of yeast and mold.
Key words: mayonnais, yogurt, flavonoids, sorbic acid.

Introdution.

Every person needs nutrients, which is foodstuff,
for satisfaction of vital needs of an organism (protective,
power, regulatory). But the modern producers are
capable to satisfy only energy needs in full. However
nutritional and biological values of products are much
lower in relation to actual needs of the person. Therefore
experts in the field of science about a balanced diet of the
person have been developing the specialized food
enriched with necessary biologically valuable nutrients
for several decades [l, 2]. It is necessary to give
preference to enrichment of products of mass
consumption during creation of compoundings of food
products of improving appointment. It is possible to carry
to them the oil and fat and biotechnology industries
products, namely mayonnaise and fermented milk
products [3-6].

By results of long-term researches it is proved that
use the powders from vegetable raw materials as the
functional ingredients of food products is capable to
increase the nutritional and biological values of a
finished product and to influence positively the person
health state [7-10]. Besides,vegetable raw material
powders are well assimilated by an organism and are an
important energy source at the expense of a large amount
content of carbohydrates, in particular pectins and a
cellulose. It is known that pectins have ability to connect
heavy metals and radionuclides and to bring them out of
an organism [11]. Availability of various organic acids
(in particular sorbic) in powders from vegetable raw
materials is simultaneous both a source of valuable
nutrients, and particular processing characteristics of raw
materials (depressing of the pathogenic microflora
growth processes in a finished product) [8].

Characteristics of the objects, their relevance
and the goal of the study.

Fruit and berry raw materials also have a wide
range of polyphenolic substances and bioflavonoids
content. Some types of flavonoids, in particular
quercetinum and its derivants, have antifungal properties

together with high rates of antioxidatic activity. More
precisely it concerns to their oxidation products. For
example, 3,4-dihydroxybenzoic acid, oxidated
quercetinum, has high rates on antifungal activity [13]. It
is possible to use these flavonoids properties for the
resistance to microbiological decay of foodstuffs
increase.

The subject of the study — powder mixes of Black
Perlina grape skins and black pepper pea berries.

The tasks of the study — 1) to determine the
amount of flavonoids in powder mixes, which are
proposed for inclusion in the composition of mayonnaise
and yogurt for health purposes;

2) to definite a mass fraction of sorbic acid in
powder mixes;

3) to determine the amount of soluble and
insoluble food fibers in powder mixes;

4) to carry out the microbiological studies of
samples of mayonnaise and yogurt with powder mixes
regarding definition of the inhibiting effect of powders
substances on the pathogenic microflora growth.

Methods of the study — when solving the set
tasks, the following methods are used: methods of
determination of polyphenolic substances content,
methods of determination of sorbic acid content,
methods of determination of fiber content and total
pectin substances content, methods of determination
of microbiological indicators of mayonnaise and
yoghurt samples.

Literature rewiew.

Deficiency of irreplaceable and scarce nutrients
in a diet of the modern person is caused by tendency
to the high energy food and refined food consumptions
and minimum quantities of vegetables and fruit in a
diet.The last several decades a situation only worsen
in connection with the aggressive life rhythm and a
lack of time for good nutrition.
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Alternative for a solution of the problem of
correction of the food status of the population is
targeted introduction of ingredients from vegetable
raw materials (fruit and vegetable purees, powders etc)
in foodstuffs production [14—17].

Fudstuffs of oil and fat and biotechnology
industries are traditional and popular among the
Ukrainian consumer. There are salads and sandwiches
with mayonnaise at the table of practically each
Ukrainian family every day, fermented milk products
are an integral part of a daily diet. But it should be
noted that ingredients which strongly reduce
advantage of the consumed product are often used in
production of the above-named products. Starches
undesirable to the consumption by particular
categories of people are often applied in production of
mayonnaise and yogurts with additives.The use of
synthetic preservatives can significantly extend the
shelf life of finished products, but also can have a
negative impact on the human body, especially
children [18-22].

The fruit and berry raw materials powders
application in compoundings of mayonnaise and
fermented milk products is expedient not only thanks
to enrichment of products by biologically valuable
ingredients, but also thanks to existence of certain
technological powders properties [23]. Researches in
this direction have been continueing and thanks to
new scientific data obtaining there are the
prerequisites for the creation of food products new
types, which are useful and attractive to the consumer,
by technologists and experts of a healthy diet.
Inclusion of powders from a wastages of juice and
vegetable productions in structure of food products
can become the alternate replacement f otraditional
and not always useful ingredients.

Powders from berry raw materials include
flavonoids with high antioxidants activity. In
particular, dark  varieties of grapes are rich in
anthocyanins which have high reactivity to free
radicals and can color the products with low pH values
in various shades of red color [24, 25]. That is use of
powders from berry raw materials in mayonnaise and
fermented milk products is expedient, firstly, on the
part of organoleptic. These food systems which are
emulsions have optimum pH level for anthocyanins
hydrolysis and coloring of a product in shades of red.

Mountain ash berries, except flavonoids, incorporate a
certain amount of organic acids [26]. Some of them
have the specific preserving properties, because of
capability to suppress pathogenic microflora
development. The total content of organic acids in the
mountain ash berries is not less than 8,0 %, including
sorbic acid, malic acid, citric acid, etc. [27]. It is
known that sorbic acid and its salts are used in the
food industry as preservatives. Synthetic sorbic acid is
applied In foodstuffs production but it can negatively
affect to the person health state through the content of
its industrial synthesis by-products [28, 29].

Except the high content of natural polyphenols
powders from vegetable raw materials are a sources of
soluble and insoluble food fibers (pectins, celluloses,
hemicelluloses). Positive influence of food fibers on
person health is proved in many scientific researches
[30-33]. But the food diet of the modern, very active
and busy person, does not provide the use of necessary
standard daily rate of food fibers. Therefore these
nutrients introduction to popular food products
(yogurts and kefir drinks, mayonnaises and fruit
dressing etc) in the form of powders is relevant.
Besides increase in nutritional and biological value of
a finished product it is also possible to regulate extent
of condensation and to prevent premature stratification
of emulsion oil and fat and fermented milk products.
After all, pectin substances have moisture-retaining
and gel-forming properties [34].

It is possible to receive the functional ingredients
for enrichment of food products as the alternate
replacement to traditional components by creation of
mixed powders from berry and fruit vegetable raw
materials. In particular the functional ingredients can
be used instead of synthetic dyes, stabilizers, the
preserving substances which are present at various
sauces, dairy drinks for giving the attractive taste and
color to a product. The scientific research continuing
in this direction provides the basis for innovative
solutions in the field of fat-and-oil products and
biotechnology industries.

Content of antioxidants of polyphenolic nature
in the mixes of powders from berry raw materials.

The studies results of the amount of polyphenolic
substances (flavonoids) determination in samples of
berry raw powder mixes are given in Table 1.

Table 1. Content of antioxidants of polyphenolic nature in the mixes of powders from Black pearl variety grape skin

and from the mountain ash berries

Polyphenolic substances content in terms of Sample Ne 1 Sample Ne 2 Sample Ne 3
Quercetin, % 6.81+0.03 6.74+0.07 6.71+0.02
Cyanidin-3,5-diglucoside, % 3.25+0.01 2.87+0.01 2.14+0.02

Analyzing results of researches, it can be seen
that change of ratios of mass fractions of powders in
mixes influences in different degree on total
composition of polyphenolic antioxidants. Moreover,

the changes in the amount of polyphenolic substances
in terms of quercetinum are slight, this flavonoid is
found in berries and fruits of any color. It is possible
to see a tendency to decrease the total content of
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anthocyanins in terms of cyanidin-3,5-diglucoside
with mass fraction of grape skin powder decrease.
Data of researches can be explained as follows:
anthocyanins are refer to the polyphenolic antioxidants
which report red dark cherry and violet colors to
fruits. The maximum quantity of anthocyanins is
contained in the dark colors berries (blackberry,
bilberry, dark varieties of grapes). So increase in a
mass fraction of powder of mountain ash berries is in
inverse proportion to the amount of polyphenolic
substances in terms of cyanidin-3,5-diglucoside.

Based on the above data of experimental studies,
all samples can be used in further researches because
of almost identical content of quercetin which
presence can affect positively on microbiological
stability of finished products. The antioxidant,
antimicrobial and fungicidal properties of quercetin

and other polyphenolic compounds have been
confirmed by the studies reported in [8, 39-41].
Decrease of content of anthocyanin compounds will
affect on shades of flowers of production, but due to
the optimum pH for anthocyanins in the offered food
systems discoloration (from gentle-pink to cherry-red)
will be favorable for expansion of the range of
production.

Sorbic acid content in samples of mixes of berry
raw materials powders

Determination of sorbic acid content in samples
of mixes of berry raw materials powders was the
following stage of the experimental studies. Sorbic
acid in fruit and berries is the natural preserving
substance and is capable to suppress the processes of
the fungal microorganisms growth. Results of the
conducted researches are presented in Table 2.

Table 2. Sorbic acid content in mixes of powders from Black pearl variety grape skin and from mountain ash berries

Samples of mixes Sample Ne 1

Sample Ne 2 Sample Ne 3

Sorbic acid content, mas. % 0.43+0.05

0.48+0.02 0.54+0.02

It has been shown that the content of sorbic acid
increases with increase in a mass fraction of mountain
ash berries powder in the mixes. Sorbic acid content
prevail in Ne 2 and Ne 3 samples. And the mix of berry
powders in the offered concentration addition can
influence on increasing in microbiological decay
resistance of production of oil and fat and
biotechnology industries. Besides, it is known that
sorbic acid shows the antifungal properties only at pH
values of food system lower than 6.5 [29, 42-44]. That
is fermented milk products and mayonnaise are

optimum products to show the preserving properties of
sorbic acid from natural origin [27].

Content of soluble and insoluble fibers in mixes
of powders from berry raw materials

The chosen samples of mixes of berry raw
materials powders were used for further researches. In
particular, the content of soluble and insoluble fibers
in samples of mixes of powders was determined.
Results of the conducted researches are presented in
Table 3.

Table 3. Content of soluble and insoluble fibers in the mixes of powders from Black pearl variety grape skin and from

mountain ash berries

Content of soluble and insoluble fibers Sample Ne 2 Sample Ne 3
Crude fiber, % 7.08+0.02 6.97+0.02
Total content of pectin substances, % 1.89+0.01 3.28+0.01

Analyzing the obtained data, it is possible to
observe that increase in total content of pectin
substances with increasing in a mass fraction of
mountain ash berries powder. This results can be
explained by that the mountain ash berries powder
represents spews which is received after juicing. The
remnants are the prevailing amount of pulp which is
rich in pectins, and a peel. Grape skin powder, first of
all, consists of hemicellulose and insoluble
protopectins. The results of the studies of dietary fiber
amount ratio in fruit and vegetable raw materials are
confirmed by the data of scientists in [45—47].

The presence of food fibers, soluble and
insoluble, in a mixes of powders can affect the

technological properties of the offered functional
ingredient and increase the moisture retaining,
stabilizing and gelling ability. Besides, availability of
food fibers reduces their deficiency in a food diet of
the person.

Microbiological studies of mayonnaise and
yogurt samples with the addition of powders from
berry raw materials

The last stage of work consisted in conducting
microbiological studies of the samples of mayonnaise
and yogurt with the addition of berry raw materials
powders with a different content of constituents which
were chosen on the basis of trial tests.

Results of researches are presented in Table 4
and Table 5.
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Table 4. Dynamics of changes in number of viable cells of yeasts in the samples of mayonnaise and yogurt with
different content of powders from Black pearl variety grape skin and from mountain ash berries in mixes during

storage

Mayonnaise with 40.0 % fat mass fraction Yogurt with 2.5 % fat mass fraction
Control 1 Control 2
Shelf life, days Yeast, CFU/cm’ Shelf life, days Yeast, CFU/cm’?
5 384 5 <10
10 405 10 <10
15 487 15 <20
20 543 20 4542
25 588 25 80+3
Sample Ne 2 (3.0 % and 2.0 %) Sample Ne 2 (3.0 % and 2.0 %)
Shelf life, days Yeast, CFU/cm’ Shelf life, days Yeast, CFU/cm’?
5 101 5 <10
10 131 10 <10
15 135 15 <20
20 141 20 3242
25 289 25 4442
Sample Ne 3 (2.0 % and 3.0 %) Sample Ne 3 (2.0 % and 3.0 %)
Shelf life, days Yeast, CFU/cm’ Shelf life, days Yeast, CFU/cm’?
5 95 5 <10
10 97 10 <10
15 101 15 <20
20 128 20 30+2
25 181 25 45+2

Table 5. Dynamics of changes in number of viable cells of molds in the samples of mayonnaise and yogurt with
different content of powders from Black pearl variety grape skin and from mountain ash berries in mixes during

storage

Mayonnaise with 40.0 % fat mass fraction

Yogurt with

2.5 % fat mass fraction

Control 1 Control 2
Shelf life, days Mold, CFU/cm’ Shelf life, days Mold, CFU/cm?
5 <10 5 <10
10 <10 10 <10
15 <10 15 <30
20 <10 20 4543
25 <20 25 68+3

Sample Ne 2 (3.0 % and 2.0 %)

Sample Ne 2 (3.0 % and 2.0 %)

Shelf life, days

Mold, CFU/cm®

Shelf life, days

Mold, CFU/cm?

5 0 5 <10
10 0 10 <10
15 <10 15 <30
20 <10 20 3742
25 <10 25 5542

Sample Ne 3 (2.0 % and 3.0%)

Sample Ne 3 (2.0 % and 3.0 %)

Shelf life, days

Mold, CFU/cm®

Shelf life, days

Mold, CFU/cm?

5 0 5 <10
10 0 10 <10
15 <10 15 <20
20 <10 20 3242
25 <10 25 5142

growth of a pathogenic microflora at concentration of
2.0 % mas. of grape skin powder and of 3.0 % mas. of
mountain ash berries powder (sample Ne 3). It can be
explained with presence of a flavonoid of quercetinum

Data of researches (in Table 4, Table 5) show
that introduction to a compounding of oil and fat and
fermented milk products mixes of grape skin and
mountain ashes berries powders slows down the
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in grape skin powder which has ability to be oxidized
to compound with the expressed antifungal properties,
and sorbic acid in mountain ash berries powder having
the preserving properties at low pH levels of food
systems. The obtained results are also corresponded
by the results of scientific researches given in [8, 18,
39, 41-43]. Further increase in concentration of
mountain ash berries powder is inexpedient because of
deterioration in organoleptic quality control parametrs

Conclusions and prospects for the further
development of this area

This article of presents study of the content of the
main biologically active substances of mixtures of
powders of berry raw materials for their inclusion in the
products of the oil and fat industry and biotechnology
industry.

The total flavonoids maintenance (in terms of
quercetin and cyanidin-3,5-diglucoside) in samples of
mixes of powders which were offered to be adding into a
compounding of mayonnaise and yogurts for healthy
purposes was defined; it was proved that the increase in
the mass fraction of the berries powder was in inverse
proportion to the total content of polyphenolic substances
in the amount of cyanidin-3,5-diglucoside; it was defined
that variation of mass fractions of berry raw materials
powders practically did not influence on the of the total
polyphenolic substances maintenance in terms of
quercetinum.

Determination of a mass fraction of sorbic acid in
mixes of powders was showen that there was a gradual
increase in content of sorbic acid with increase in mass
fraction of a mountain ash berries powder in mixes;
samples with the maximal content of sorbic acid in mixes
were chosen for further researches.

The content of crude fiber and pectin substances in
samples of mixes of powders was determined; it was
discovered that the total content of pectin substances
increased with an increase in the mass fraction of a
mountain ash berries powder in the mix.

It was defined that the mix of powders from Black
pearl variety grape skin and from mountain ash berries,
with concentration of 2.0 % and 3.0 % respectively,
adding in samples of mayonnaise and yogurt reduced
quantity of colony-forming units of yeast and a mold
during products storage in comparison with control
without mixes of powders.

Results of experiments can be applied by scientific
and production institutions which are engaged in
development and introduction of new technologies of oil
and fat and fermented milk products for health purposes.

References

1.International Food Information Council (2018), Foundation
2018 food and health survey, Avaliable at:
https://foodinsight.org/wp-content/uploads/2018/05/2018-
FHS-Report-FINAL.pdf

2.Cencic A., Chingwaru W. (2010), The role of functional
foods, nutraceuticals, and food supplements in intestinal
health, Nutrients, 2(6), pp. 611-625.

(in particular, taste) of finished products. Therefore,
adding the mix of grape skin powder and mountain ash
berries powder in number of 2.0 % mas. and 3.0 %
mas.respectively into a compounding of mayonnaise
and fermented milk products for increase in resistance
of finished products to microbiological decay is
expedient.

3.Gasmalla M. A. A., Tessema H. A., Salaheldin A., Alahmad
K., Hassanin H. A. M. (2017), Health benefits of milk and
functional dairy products, MOJ Food Processing &
Technology, 4(4), pp. 108—111.

4.Bhat Z, Bhat H. (2011), Milk and dairy products as functional
foods: A review, International Journal of Dairy Science, 6(1),
pp. 1-12.

5.Park Y. W., Haenlein G. F. W. (2013), Milk and dairy
products in human nutrition: production, composition and
health, John Wiley & Sons Ltd, Pondicherry.

6.Chatterjec D., Bhattacharjee P. (2015), Use of eugenol-lean
clove extract as a flavoring agent and natural antioxidant in
mayonnaise: product characterization and storage study,
Journal of Food Science and Technology, 52(8), pp. 4945—
4954,

7.11aBmiuyk P. 1O., [Toxapceka B. B., Paguenko JI. O., IOpiepa
0. O., Xacanona A. E., A6opamona T. C., Konomuerce T. M.
(2015), Po3poOka  TEXHOJIOTiIi  HAHOCGKCTPAKTIB  Ta
HAHOTIOPOIIKIB i3 MPSHOLIB IS O3MOPOBUYHX IMPOIYKTIB,
Bocrouno-EBponeiickuii KypHan TepeoBbIX TEXHOJOTHUH,
3(10), c. 54-59.

8.Altunkaya A., Hedegaard R. V., Harholt J., Brimer L.,
Gokmen V., Skibsted L. H. (2013), Oxidative stability and
chemical safety of mayonnaise enriched with grape seed
extract, Food & function, 4(11), pp. 1647-1653.

9.Das J., Bhattacharya T., Kar S., Ghosh M., Bhattacharyya D.
(2013), Preparation of some nutritionally superior quality
mayonnaise products, International Journal of Applied
Sciences and Engineering, 1(1), pp. 15-20.

10. Garcia M., Silva Y., Casariego, A. (2014), Development of
a mayonnaise with chitosan as natural antioxidant, Emirates
Journal of Food and Agriculture, 26(10), pp. 835-843.

11. Sundar Raj A. A., Rubila S., Jayabalan R., Ranganathan
T.V. (2012), A review on pectin: chemistry due to general
properties of pectin and its pharmaceutical uses, Open Access
Scientific Reports, 1 (12), pp. 14, Avaliable at:
https://www.omicsonline.org/scientific-reports/2157-7110-
SR-550.pdf

12. Steels H., James S.A., Roberts .N., Stratford, M. (2000),
Sorbic acid resistance: the inoculum effect, Yeast, 16(13), pp.
1173-1183.

13. Day A. J, Rothwell J. A, Morgan R. (2004),
Characterization of polyphenol metabolites, In Y.Bao, R.
Fenwick, eds, Phytochemicals in health and disease, New
York, NY: Dekker, pp. 50-67, Avaliable at:
https://books.google.com.ua
/books?id=ruDSAWIELmgC&pg=PA50&1pg=PA50&dq=Ch
aracterization+of+polyphenol+metabolites&source=bl&ots=s
6ZpAvonAh&sig.

14. Ciriminna R., Chavarria-Hernandez N., Ines Rodriguez
Hernandez A., Pagliaro M., (2015), Pectin: A new
perspective  from the biorefinery standpoint, Biofuels
Bioproducts and Biorefining, 9(4), pp. 1-11.

15. Prakash B., Kujur A., Pratap Singh P., Kumar A., Yadav
A. (2017), Plants-derived bioactive compounds as functional
food ingredients and food preservative, Nutrition & Food
Science, 2(1), pp. 1-7.

Bicnux Hayionanvnoeo Texniunoeo Yuieepcumemy «XIIl». Cepis: Innosayitini
docriddicents y Haykosux pobomax cmyoenmis, 2022, Ne 1 (1363) 13



ISSN 2220-4784 (print), ISSN 2663-8738 (online)

16. Shandilya U.K., Sharma A. (2017), Functional foods and
their benefits: an overview, Journal of Nutritional Health &
Food Engineering, 7(4), pp. 353-356.

17. Roos B., Morand C., Conesa M. G. (2017), Plant-based
potential: nutrition powerhouses, The World of Food
Ingredients, June, pp.84-86.

18. Shahin R., Nayebzadeh K., Alizadeh L., Mohammadi A.
(2014), Antioxidant effect of tocopherol and TBHQ on oil
oxidation over the shelf life of mayonnaise, Iranian Journal
of Nutrition Sciences & Food Technology, 8(4), pp. 227—
236.

19. Muehlhoff E., Bennett A., McMahon D. (2013), Milk and
Dairy Products in Human Nutrition, Food and Agriculture
Organization of the United Nations, Rome.

20. Abdulmumeen H. A., Risikat A. N., Sururah A. R. (2012),
Food: Its preservatives, additives and applications,
International Journal of Chemical and Biochemical
Sciences, 1, pp. 36-47.

21. Silva M.M., Lidon F.C. (2016), Food preservatives — An
overview on applications and side effects, Emirates Journal
of Food and Agriculture, 28(6), pp. 366-373.

22. Seetaramaiah K., Anton Smith A., Murali R., Manavalan
R. (2011), Preservatives in Food Products — Review,
International Journal of Pharmaceutical & Biological
Archives, 2(2), pp. 583-599.

23. Amnan’eBa B. B., beminceka A. I1., Kpuukosceka JI. B.,
I[erpor C. O., IlerpoBa 1. A. (2016), HocimimkeHHs
TEXHOJIOTTYHHX BJIACTHBOCTEH MOPOIIKY HIKIPKA
BUHOTPAay K (PYHKIIOHATBHOTO IHIPEIIEHTY MAOHE3HOTO
coycy, TexHOIOrnuecKuil ayauT U pe3epBbl IPOU3BO/ICTBA,
6/3 (32), c. 36-41.

24. Wallace T. C., Giusti, M. M. (2008), Determination of
color, pigment, and phenolic stability in yogurt systems
colored with nonacylated anthocyanins from Berberis
boliviana L. as compared to other natural/synthetic
colorants, Journal of Food Science, 73(4), pp. 241-248.

25. Pina F., Melo M. J., Laia C. A., Parola A. J., Lima J. C.
(2012), Chemistry and applications of flavylium
compounds: a handful of colours, Chemical Society
Reviews, 41(2), pp. 869-908.

26. Olszewska M. A., Michel P. (2009), Antioxidant activity
of inflorescences, leaves and fruits of three Sorbus species
in relation to their polyphenolic composition, Natural
Product Research, 23(16), pp. 1507-1521.

27. Oz A. T., Kafkas E. (2017), Phytochemicals in fruits and
vegetables, In V. Waisundara, eds, Superfood and
Functional Food — An Overview of Their Processing and
Utilization, InTech, pp. 175-184, Avaliable at:
https://api.intechopen.com/chapter/pdf-preview/53698.

28. Shad M. A., Zafar Z. 1., Nawaz H., Anwar F. (2012),
Effect of sorbic acid and some other food preservatives on
human serum cholinesterase activity, African Journal of
Biotechnology, 11(51), pp. 11280-11286.

29. Cakir R., Cagri-Mehmetoglu A. (2013), Sorbic and
benzoic acid in non-preservative-added food products in
Turkey, Food Additives & Contaminants, 6(1), pp. 47-54.

30. Kumar V., Sharma V., Singh L. (2018), Pectin from fruit
peels and its uses as pharmaceutical and food grade: A
descriptive review, European Journal of Biomedical and
Pharmaceutical sciences, 5(5), pp.185-199.

31. Tyagi V., Sharma P.K., Malviya R. (2015), Pectins and
their role in food and pharmaceutical industry: A review,
Journal of Chronotherapy and Drug Delivery, 6(3), pp. 65—
77.

32. Borazan A.A., Acikgoz C. (2017), Effect of quince variety
on the quality of pectin: chemical composition and

33.

34.

35.

36.

37.

38.

40.

41.

42.

43.

44.

45.

46.

characterization, International Journal of Pharmaceutical,
Chemical and Biological Sciences, 7(4), pp. 393—400.
Mehraj Pasha K., Anuradha P., Subbarao D. (2013),
Application of pectinases in industrial sector, International
Journal of pure and Applied sciences and Technology,
16(1), pp. 89-95.

Nishinari K. (2008), Structure and properties of food
hydrocolloids — gels, emulsions and foams, Foods & food
ingredients journal of Japan, 213(5), pp. 138-141.
Ananieva V. V., Krychkovska L. V., .Belinska A. P.,
Petrov S. O. (2016), Pidvyshchennia antyoksydantnoi
stitkkosti ~ oliinoi  osnovy  emulsiinykh  produktiv
kharchuvannia ozdorovchoho pryznachennia, Visnyk NTU
«KhPI». Seriia: Innovatsiini doslidzhennia u naukovykh
robotakh studentiv, 19 (1191), pp. 75-81.

Ananieva V., Varankina A., Bielykh 1., Samoilenko S.,
Zviahintseva O. (2017), Research of rheological properties
of mayonnaise sauce with grape skin powder, Technology
audit and production reserves, 2/3(34), pp. 13-17.
Amnan’ea B. B., [lanuenko B. 0., Marseesa T. B, (2018),
OneHka  MOTPEOUTENBCKMX  CBOWCTB  9MYJIbCHOHHOM
OPOAYKIHMH C COJICp)KAaHHEM OHOJIOTHYECKHX LIEHHBIX
HYTpUEHTOB, B Marepuanax XI MexayHapoaHoi
koH(pepeHmn «OIeXUPOBa Taly3b: TEXHOJOTII I pUHOKY,
Kuis: Excniepr Arpo, c. 32-34.

Amnan’eBa B. B., Kpuukosceka JI. B., Bemiaceka A. IL.,
Bapankina O. O. (2016), OcobomBocTi TexHOJIOTII
XapUOBHX OJTIESKUPOBHX eMyJIbCiit 0310pPOBYOTO
npu3HaueHHs, Bicauk  HamioHampbHOTO — TEXHIYHOTO
yuiBepcutery "XIII". Cepis : [HHOBaIl#HI OCTIIKEHHS Y
HayKOBHX po0oTax CTyaeHTiB, 29, c. 55-61.

. Han L., Yang Q., Li J., Cheng F., Zhang Y., Li Y.,

Wang M. (2019), Protocatechuic  acid-ameliorated
endothelial oxidative stress through regulating acetylation
level via CD36/AMPK pathway, Journal of agricultural and
food chemistry, 67 (25), pp. 7060-7072.

Oliveira V. M., Carraro E., Auler M. E., Khalil N. M.
(2016), Quercetin and rutin as potential agents antifungal
against Cryptococcus spp., Brazilian journal of biology, 76
(4), pp- 1029-1034.

Cushnie T. P, Lamb A. J. (2005), Antimicrobial activity of
flavonoids, International journal of antimicrobial agents, 26
(5), pp. 343-356.

Solji¢ I, Vermeulen A., Nambooze C., Riviére A.,
Samapundo S., Devlieghere F. (2018), Solid fat influences
sorbic acid partitioning and enhances the preservation effect
on C. guilliermondii in biphasic food model systems,
International journal of food microbiology, 285, pp. 74-80.

Huang Y., Wilson M., Chapman B., Hocking AD (2010),
Evaluation of the efficacy of four weak acids as antifungal
preservatives in low-acid intermediate moisture model food
systems, Food microbiology, 27 (1), pp. 33-36.

Guynot M. E., Ramos A. J., Sanchis V., Marin S. (2005),
Study of benzoate, propionate, and sorbate salts as mould
spoilage inhibitors on intermediate moisture bakery
products of low pH (4.5-5.5), International journal of food
microbiology, 101 (2), pp. 161-168.

Villanueva-Suarez M. J., Redondo-Cuenca A., Rodriguez-
Sevilla M. D., de las Heras Martinez M. (2003),
Characterization of nonstarch polysaccharides content from
different edible organs of some vegetables, determined by
GC and HPLC: comparative study, Journal of agricultural
and food chemistry, 51 (20), pp. 5950-5955.

Saenz C., Yoong M., Figuerola F., Chiffelle 1., Estevez
A.M. (2012), Cactus pear cladodes powders as a source of
dietary fibre: purification and properties. International

Bicnux Hayionanvnoeo Texniunozo Yuigepcumemy «XIl». Cepis: Innosayitini
14 docnioocenHs y Haykosux pobomax cmyoenmies, 2022, Ne 1 (1363)



ISSN 2220-4784 (print), ISSN 2663-8738 (online)

47.

10.

11.

12.

13.

Journal of Food Sciences and Nutrition, 63 (3), pp. 283—
289.

Oliver J. D., Gaborieau M., Hilder E. F., Castignolles P.
(2013), Simple and robust determination  of
monosaccharides in plant fibers in complex mixes by
capillary electrophoresis and high performance liquid
chromatography, Journal of Chromatography, 1291, pp.
179-186.

Bibliography (transliterated)

. International Food Information Council (2018), Foundation

2018 food and health survey, Avaliable at:
https:/foodinsight.org/wp-content/uploads/2018/05/2018-
FHS-Report-FINAL.pdf
Cencic A., Chingwaru W. (2010), The role of functional
foods, nutraceuticals, and food supplements in intestinal
health, Nutrients, 2(6), pp. 611-625.
Gasmalla M. A. A., Tessema H. A., Salaheldin A.,
Alahmad K., Hassanin H. A. M. (2017), Health benefits of
milk and functional dairy products, MOJ Food Processing
& Technology, 4(4), pp. 108—111.
Bhat Z, Bhat H. (2011), Milk and dairy products as
functional foods: A review, International Journal of Dairy
Science, 6(1), pp. 1-12.
Park Y. W., Haenlein G. F. W. (2013), Milk and dairy
products in human nutrition: production, composition and
health, John Wiley & Sons Ltd, Pondicherry.
Chatterjee D., Bhattacharjee P. (2015), Use of eugenol-lean
clove extract as a flavoring agent and natural antioxidant in
mayonnaise: product characterization and storage study,
Journal of Food Science and Technology, 52(8), pp. 4945—
4954.
Pavliuk R. Yu., Poharska V. V., Radchenko L. O., Yurieva
0. O., Hasanova A. E., Abramova T. S., Kolomiiets T. M.

(2015), Rozrobka  tekhnolohii  nanoekstraktiv  ta
nanoporoshkiv iz  prianoshchiv dlia ozdorovchykh
produktiv, Vostochno-Evropeiskii zhurnal peredovykh

tekhnologii, 3(10), pp. 54-59.
Altunkaya A., Hedegaard R. V., Harholt J., Brimer L.,

Gokmen V., Skibsted L. H. (2013), Oxidative stability and
chemical safety of mayonnaise enriched with grape seed
extract, Food & function, 4(11), pp. 1647-1653.

Das J., Bhattacharya T., Kar S., Ghosh M., Bhattacharyya
D. (2013), Preparation of some nutritionally superior
quality mayonnaise products, International Journal of
Applied Sciences and Engineering, 1(1), pp. 15-20.

Garcia M., Silva Y., Casariego, A. (2014), Development of
a mayonnaise with chitosan as natural antioxidant, Emirates
Journal of Food and Agriculture, 26(10), pp. 835-843.

Sundar Raj A. A., Rubila S., Jayabalan R., Ranganathan
T.V. (2012), A review on pectin: chemistry due to general
properties of pectin and its pharmaceutical uses, Open
Access Scientific Reports, 1 (12), pp. 1-4, Avaliable at:
https://www.omicsonline.org/scientific-reports/2157-7110-
SR-550.pdf

Steels H., James S. A., Roberts I. N., Stratford, M. (2000),
Sorbic acid resistance: the inoculum effect, Yeast, 16(13),
pp. 1173-1183.

Day A. J, Rothwell J. A, Morgan R. (2004),
Characterization of polyphenol metabolites, In Y.Bao, R.
Fenwick, eds, Phytochemicals in health and disease, New
York, NY: Dekker, pp. 50-67, Avaliable at:
https://books.google.com.ua
/books?id=ruDSAWIELmgC&pg=PA50&1pg=PA50&dq=
Characterization+of+polyphenol+metabolites&source=bl&
ots=s6ZpAvonAh&sig.

14

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

. Ciriminna R., Chavarria-Hernandez N., Ines Rodriguez
Hernandez A., Pagliaro M., (2015), Pectin: A new
perspective from the biorefinery standpoint, Biofuels
Bioproducts and Biorefining, 9(4), pp. 1-11.

Prakash B., Kujur A., Pratap Singh P., Kumar A., Yadav
A. (2017), Plants-derived bioactive compounds as
functional food ingredients and food preservative, Nutrition
& Food Science, 2(1), pp. 1-7.

Shandilya U.K., Sharma A. (2017), Functional foods and
their benefits: an overview, Journal of Nutritional Health &
Food Engineering, 7(4), pp. 353-356.

Roos B., Morand C., Conesa M. G. (2017), Plant-based
potential: nutrition powerhouses, The World of Food
Ingredients, June, pp. 84-86.

Shahin R., Nayebzadeh K., Alizadeh L., Mohammadi A.
(2014), Antioxidant effect of tocopherol and TBHQ on oil
oxidation over the shelf life of mayonnaise, Iranian Journal
of Nutrition Sciences & Food Technology, 8(4), pp. 227—
236.

Muehlhoff E., Bennett A., McMahon D. (2013), Milk and
Dairy Products in Human Nutrition, Food and Agriculture
Organization of the United Nations, Rome.

Abdulmumeen H. A., Risikat A. N., Sururah A. R. (2012),
Food: Its preservatives, additives and applications,
International Journal of Chemical and Biochemical
Sciences, 1, pp. 36-47.

Silva M. M., Lidon F. C. (2016), Food preservatives — An
overview on applications and side effects, Emirates Journal
of Food and Agriculture, 28(6), pp. 366-373.

Seetaramaiah K., Anton Smith A., Murali R., Manavalan
R. (2011), Preservatives in Food Products — Review,
International Journal of Pharmaceutical & Biological
Archives, 2(2), pp. 583-599.

Ananieva V. V., Bielinska A. P., Krychkovska L. V.,
Petrov S. O., Petrova I. A. (2016), Doslidzhennia
tekhnolohichnykh vlastyvostei poroshku shkirky vynohradu
yak funktsionalnoho inhrediientu maioneznoho sousu,
Tekhnologicheskii audit i rezervy proizvodstva, 6/3 (32),
pp- 36-41.

Wallace T. C., Giusti, M.M. (2008), Determination of
color, pigment, and phenolic stability in yogurt systems
colored with nonacylated anthocyanins from Berberis
boliviana L. as compared to other natural/synthetic
colorants, Journal of Food Science, 73(4), pp. 241-248.
Pina F., Melo M. J., Laia C. A.,Parola A. J., Lima J. C.
(2012), Chemistry and applications of flavylium
compounds: a handful of colours, Chemical Society
Reviews, 41(2), pp. 869-908.

Olszewska M. A., Michel P. (2009), Antioxidant activity
of inflorescences, leaves and fruits of three Sorbus species
in relation to their polyphenolic composition, Natural
Product Research, 23(16), pp. 1507-1521.

Oz A. T., Kafkas E. (2017), Phytochemicals in fruits and
vegetables, In V. Waisundara, eds, Superfood and
Functional Food — An Overview of Their Processing and
Utilization, InTech, pp. 175-184, Avaliable at:
https://api.intechopen.com/chapter/pdf-preview/53698.

Shad M. A., Zafar Z. 1., Nawaz H., Anwar F. (2012),
Effect of sorbic acid and some other food preservatives on
human serum cholinesterase activity, African Journal of
Biotechnology, 11(51), pp. 11280-11286.

Cakir R., Cagri-Mehmetoglu A. (2013), Sorbic and
benzoic acid in non-preservative-added food products in
Turkey, Food Additives & Contaminants, 6(1), pp. 47-54.

Kumar V., Sharma V., Singh L. (2018), Pectin from fruit
peels and its uses as pharmaceutical and food grade: A

Bicnux Hayionanvnoeo Texniunoeo Yuieepcumemy «XIIl». Cepis: Innosayitini

docriddicents y Haykosux pobomax cmyoenmis, 2022, Ne 1 (1363)

15



ISSN 2220-4784 (print), ISSN 2663-8738 (online)

31.

32.

33.

34.

35.

36.

37.

38.

39

Onexcandpisna) —

descriptive review, European Journal of Biomedical and
Pharmaceutical sciences, 5(5), pp.185-199.
Tyagi V., Sharma P. K., Malviya R. (2015), Pectins and
their role in food and pharmaceutical industry: A review,
Journal of Chronotherapy and Drug Delivery, 6(3), pp. 65—
77.
Borazan A. A., Acikgoz C. (2017), Effect of quince variety
on the quality of pectin: chemical composition and
characterization, International Journal of Pharmaceutical,
Chemical and Biological Sciences, 7(4), pp. 393—400.
Mehraj Pasha K., Anuradha P., Subbarao D. (2013),
Application of pectinases in industrial sector, International
Journal of pure and Applied sciences and Technology,
16(1), pp. 89-95.
Nishinari K. (2008), Structure and properties of food
hydrocolloids — gels, emulsions and foams, Foods & food
ingredients journal of Japan, 213(5), pp. 138-141.
Ananieva V. V., Krychkovska L. V., .Belinska A. P.,
Petrov S. O. (2016), Pidvyshchennia antyoksydantnoi
stitkosti ~ oliinoi  osnovy  emulsiinykh  produktiv
kharchuvannia ozdorovchoho pryznachennia, Visnyk NTU
«KhPI». Seriia: Innovatsiini doslidzhennia u naukovykh
robotakh studentiv, 19 (1191), pp. 75-81.
Ananieva V., Varankina A., Bielykh 1., Samoilenko S.,
Zviahintseva O. (2017), Research of rheological properties
of mayonnaise sauce with grape skin powder, Technology
audit and production reserves, 2/3(34), pp. 13-17.
Ananieva V. V., Panchenko V. Yu., Matveeva T. V.
(2018), Otsenka potrebytelskykh svoistv emulsyonnoi
produktsyy s soderzhanyem byolohychesky tsennykh
nutryentov, In Materialy XI Mizhnarodnoi konferentsii
«Oliiezhyrova haluz: tekhnolohii i rynok», Kyiv: Ekspert
Ahro, pp. 32-34.
Ananieva V. V., Krychkovska L. V., Belinska A. P.,
Varankina O. O. (2016), Osoblyvosti tekhnolohii
kharchovykh  oliiezhyrovykh  emulsii  ozdorovchoho
pryznachennia, Visnyk Natsionalnoho tekhnichnoho
universytetu "KhPI". Seriia : Innovatsiini doslidzhennia u
naukovykh robotakh studentiv, 29, pp. 55-61.
. Han L., Yang Q., Li J., Cheng F., Zhang Y., Li Y., Wang
M. (2019), Protocatechuic acid-ameliorated endothelial

40.

41.

42.

43.

44.

45.

46.

47.

oxidative stress through regulating acetylation level via
CD36/AMPK pathway, Journal of agricultural and food
chemistry, 67 (25), pp. 7060-7072.

Oliveira V. M., Carraro E., Auler M. E., Khalil N. M.
(2016), Quercetin and rutin as potential agents antifungal
against Cryptococcus spp., Brazilian journal of biology, 76
(4), pp- 1029-1034.

Cushnie T. P, Lamb A. J. (2005), Antimicrobial activity of
flavonoids, International journal of antimicrobial agents, 26
(5), pp. 343-356.

Solji¢ I, Vermeulen A., Nambooze C., Riviére A.,
Samapundo S., Devlieghere F. (2018), Solid fat influences
sorbic acid partitioning and enhances the preservation effect
on C. guilliermondii in biphasic food model systems,
International journal of food microbiology, 285, pp. 74-80.

Huang Y., Wilson M., Chapman B., Hocking AD (2010),
Evaluation of the efficacy of four weak acids as antifungal
preservatives in low-acid intermediate moisture model food
systems, Food microbiology, 27 (1), pp. 33-36.

Guynot M. E., Ramos A. J., Sanchis V., Marin S. (2005),
Study of benzoate, propionate, and sorbate salts as mould
spoilage inhibitors on intermediate moisture bakery
products of low pH (4.5-5.5), International journal of food
microbiology, 101 (2), pp. 161-168.

Villanueva-Suarez M. J., Redondo-Cuenca A., Rodriguez-
Sevilla. M. D., de las Heras Martinez M. (2003),
Characterization of nonstarch polysaccharides content from
different edible organs of some vegetables, determined by
GC and HPLC: comparative study, Journal of agricultural
and food chemistry, 51 (20), pp. 5950-5955.

Saenz C., Yoong M., Figuerola F., Chiffelle 1., Estevez
A.M. (2012), Cactus pear cladodes powders as a source of
dietary fibre: purification and properties. International
Journal of Food Sciences and Nutrition, 63 (3), pp. 283—
289.

Oliver J. D., Gaborieau M., Hilder E. F., Castignolles P.
(2013), Simple and robust determination  of
monosaccharides in plant fibers in complex mixes by
capillary electrophoresis and high performance liquid
chromatography, Journal of Chromatography, 1291, pp.
179-186.

Haoiviwna (received) 19.11.2021

Bioomocmi npo asmopis / Ceedenus 06 asmopax / About the Authors

Ananieva Valeriia Victorivha (Ananvesa Banepus Buxkmoposna, Anan’cea Banepia Bikmopiena) — PhD,
associate professor, Department of Organic Synthesis and Pharmaceutical Technologies, National Technical
University «Kharkiv Polytechnic Institute», Kharkiv, Ukraine;

ORCID: https://orcid.org/0000-0002-8059-5205;
e-mail: valeriya.ananieva@gmail.com

Varankina Olexandra Olexandrivna (Bapaukuna Anexcandpa Anexcamopoena, Bapanxina Onexcandpa

PhD, associate professor, Department of Biotechnology, Biophysics and Analytical

Chemistry, National Technical University «Kharkiv Polytechnic Institute», Kharkiv, Ukraine;

ORCID: http://orcid.org/0000-0002-6117-7091 ;
e-mail: avarankina@gmail.com

Ovsiannikova Tetyana Oleksandrivna (Oecannuxosa Tamwvsana Anexcandposna, Oeécannixosa Temsana
Onexcandpisna) — PhD, associate professor, Department of Organic Synthesis and Pharmaceutical Technologies,
National Technical University «Kharkiv Polytechnic Institute», Kharkiv, Ukraine;

ORCID: http://orcid.org/0000-0003-4916-7189;
e-mail: tatianaovsannikova@gmail.com

16

Bicnux Hayionanvnoeo Texniunozo Yuigepcumemy «XIl». Cepis: Innosayitini
docnioocenHs y Haykosux pobomax cmyoenmies, 2022, Ne 1 (1363)



ISSN 2220-4784 (print), ISSN 2663-8738 (online)

Zhirnova Svitlana Victorivna (ZKupunosa Ceemnana Buxmoposna, ’Kupnosa Ceéimnana Bikmopiena) — Senior
Lecturer, Department of Organic Synthesis and Pharmaceutical Technologies, National Technical University
«Kharkiv Polytechnic Institute», Kharkiv, Ukraine;

ORCID: http://orcid.org/0000-0002-9270-1474 ;

e-mail: svitlanazirnova@gmail.com

AHAH’€BA B. B., BAPAHKIHA O. O., OBCAHHIKOBA T. O., ’KHPHOBA C. B.

3FATAYEHHS IMTPOJAYKTIB OJIIEKUPOBOI F'AJIY3I TA I'AJY3I BIOTEXHOJIOITI
AHTHOKCUJIAHTAMU TA KOHCEPBYUYUMM PEUOBUHAMMU MOPOIIKIB 3 ATTTHOI
CHUPOBUHHU

JocinijpkeHHst BMICTY CyMH MOJi()EHONBHUX PEYOBHH Y 3pa3Kax CyMilled 13 pi3HUM BMICTOM MOpOILIKIB LIKIPKH
BUHOTPAJy Ta rOPOOWHHM UYEPBOHOILTIIHOI BUSIBWJIM, IO BapilOBaHHs CIIBBIAHOLICHP MAcCOBHX YacTOK CKJIQJIOBHX
NPaKkTHYHO HE BIUIMBAE HA BMICT KBEPLETHHY, IO HE € MEHIINM 32 6,7 %. [IpomayKT OKHCHEHHS KBEPLETHHY MOXE
BIUTMHYTH Ha TIIBUIICHHS CTIMKOCTI O MIiKpOOiOJIOTIYHOTO TICYBaHHS TOTOBOTO TMPOIYKTy. BusABIEHO, IO
MiBUIICHHS. MacOBOi YaCTKHA TOPOIIKY ATiZi TOPOOWHU 3BOPOTHO MPOIOPIIHHO CyMi MONMIQEHOIBPHIX PEUYOBHH Yy
nepepaxyHKy Ha IiaHiauH-3,5-aurmiko3ua. JlocmimkeHHs BMICTY COpOIHOBOT KHCIIOTH Y 3pa3KaxX CyMilled MOPOIIKiB
M0Ka3aJo, o Mpu 30iIbIICHHI MACOBOI YaCTKH MOPOIIKY STiJ TOpoOWHHU YepBOHOILTIAHOI ¥ cymimti (Bix 1 % mo 3 %)
30UIbIIy€eThCsl BMICT copOiHoBoi kucnotu (Bin 0,43 % no 0,54 %). HdocnijkeHHS BMICTY NEKTHHOBHX PEYOBHH B
o0OpaHMX 3pa3Kax CyMillled MOpPOLIKIB MOKa3auo, IO NpH 30iJbLIEHHI MacoBOi YacTKM HOPOLIKY STiJ TOpOOHHH
3pOCTa€ TAaKOK CyMapHHUIl BMICT NMEKTHHOBUX pedoBuH (Bix 1,89 % mo 3,28 %), moka3HUKM 32 CHPOIO KJIITKOBUHOIO
NPaKTHYHO HE 3MiHIOIThes. [IpoBeneHi MikpoOionoriuHi JOCTIPKEHHS 3pa3KiB MalioHe3y 3 MacOBOIO YacCTKOIO XKUPY
40,0 % Ta HOTypTy 3 MacoBOIO YAacTKOIO Xupy 2,5 % IoKa3ajiu, 110 BBEJCHHS CyMIllli MOPOUIKIB MIKIPKK BUHOTPALy
(2,0 % mac.) ta ropobunu uyepBoHomiaHOI (3,0 % Mac.) nO Ckilagy IMPOAYKTIB YIHOBIIBHIOE PIiCT APDKIXKIB Ta
TUTICHSIBH.
Kurouosi cioBa: maiiones, orypt, GpraBoHOiTH, copOiHOBA KUCIIOTA.

AHAHBEBA. B. B, BAPAHKHHA A. A, OBCAHHUKOBA T. A, ’KHPHOBA C. B.

OBOT' AIIIEHUE MPOJIYKTOB MACJOXHUPOBOM OTPACJIA U OTPACJU BUOTEXHOJIOT A
AHTHOKCUJAHTAMHA 1 KOHCEPBUPYIOIIIMMHU BEIMECTBAMMU NOPOIIKOB U3
ATOJHOI'O ChIPbA

HccnenoBanus conepkaHus CyMMBI IOJM(EHONBHBIX BELIECTB B 00paslax CMeceil ¢ pasHbIM COAepKaHUEeM
MOPOILIKOB KOXKUIBI BUHOTPaza M PAOMHBI KPACHOIJIOAHOW BBISBIJIM, YTO BapbHUPOBAaHHWE COOTHOLIEHUH MAaCCOBBIX
JI0JIed COCTABISIOIINX, MPAKTUUECKU HE BIMSIET Ha COAEPKaHME KBEPLETHHA, KOTOpPOE He omyckaercs Huxe 6,7%.
IIpomyKT OKKMCICHMSI KBapLETHHA MOXKET BJIMSTH HAa IOBBIIMICHHE YCTOWYMBOCTH K MHKPOOHOJIOTHYECKOI mopde
roToBOTO mponaykTa. OOHapyXeHO, 4YTO TIOBBIIIEHHME MAacCOBOW JIOJIM TIOPOIIKA STOJ PSOWHBI OOpaTHO
HPOMOPIMOHAIFHO CyMMeE IOJH(EHOIBHBIX BEIIECTB B IEpepacueTe Ha HuaHuA-4,5-aurnukosua. MccnemoBanue
coZiepKaHUsI COPOMHOBOM KHCJIOTHI B 00pasax CMecel MOPOIIKOB IOKa3aj0, YTO TPH YBEJICUCHUH MAcCOBOHM JOIH
MIOPOIIKa ATOJ PSIOMHBI KPacHOILIOAHOH B cMecH (0T 1% mo 3%) yBennumBaeTcsi coep:kaHie COPOMHOBOM KHCIOTHI
(ot 0,43% 1o 0,54%). UccnenoBanue coiepkaHusl MEKTHHOBBIX BELIECTB B BEIOPAHHBIX 00pa3lax cMecel MOpOIIKOB
MOKA3aJI0, YTO NPU YBEJICYUCHHH MACCOBOW JOJIM INOPOLIKA Sroj PSIOMHBI TaK XK€ PacTeT CyMMAapHOE COJEpKaHue
NeKTHHOBBIX BemiectB (ot 1,89 nmo 3,28), mokaszaTenM 1O CBIPOM KiIETYATKE IPAKTUYECKHM HE HW3MEHSIOTCS.
[IpoBeneHHble MUKPOONOJIOIHYECKUE UCCIIeOBAaHMs 00pa3IoB MaiioHe3a ¢ MaccoBo# jonei sxupa 40,0% u fiorypra ¢
MaccoBO# gouieit xupa 2,5% mokaszany, 4To BBEJICHHE CMECH HOPOILIKOB IIKYpKH BHHOTrpaza (2,0% mac.) n psiOUHEI
KpacHOIIogHoi# (3,5% Mac.) B cocTaB NpOJYKTOB 3aMEUISIET POCT IPOXKIKEH U IIICCEHH.
KiroueBble ciioBa: MaiioHe3, HOTypT, (hIaBOHOW B, COPOMHOBAS KUCIIOTA.
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