Nurgul Bazilovna Batyrbaeva — associate professor of the department «Technology of
bread products and processing industries»; JSC «Almaty technological university», Republic of
Kazakhstan, Almaty, Tole bi str. 100, e-mail: alua_01.02.03@mail.ru.

Pedakuyusra eryi 01.02.2024
©HOeydeH keliH mycyi 20.02.2024
XKapusinayra kabbindaHObl 21.02.2024

DOI: 10.53360/2788-7995-2024-1(13)-17
ISTIR: 65.51.29; 62.09.37 )6y 40 |

M.A. Issaliyeva'*, Z.B. Yessimsiitoval, Y.A. Sinyavskiy?, D.N. Tuigunov?
1Al-Farabi Kazakh National University, Republic of Kazakhstan,
050040, Republic of Kazakhstan, Almaty, 71/19 Al-Farabi Avenue
2Kazakh Research Institute of Processing and Food Industry,
050060, Republic of Kazakhstan, Almaty, st. Gagarina 238G,
*e-mail: mariyam.isalieva@gmail.com

DEVELOPMENT OF NEW TYPES OF TEA DRINKS WITH TARGETED PREVENTIVE
PROPERTIES

Annotation: Recently, interest in the production of tea and tea drinks has increased due to
its nutritional and medicinal properties. The composition of tea is complex and is still not fully
understood. Therefore, the development of new technology of tea and functional tea drinks opens a
unique opportunity for domestic manufacturer to produce competitive products.

In this study the technology of three types of tea drinks based on raw components of fruits,
berries and medicinal plants «Antioxidant», «Immunostimulating», «Cardiovascular»y with targeted
preventive properties was developed, where the physicochemical, mineral composition and
organoleptic parameters were studied.

The results of the analysis showed that the highest concentrations of vitamin C (mg/100 g)
were found in sea buckthorn fruits (215.7+18.4), black currant fruits (196.5+14.3), melissa leaves
(100.1£9.9), lemon peel (90.5+8.4) and Goji berries (49.5+3.8). High B-carotene content (mg/100 g)
was observed in Goji berries, lemon balm leaves and sea buckthorn fruits — 971.3+7.6; 47.2+3.6 and
33.7£2.9 mg/100 g, respectively. In addition, fruits, berries and medicinal plants selected as raw
components had high levels of flavonoids, xanthophylls, tocopherols, phenolic compounds and other
biologically active substances. Cranberry berries (44.8+3.2), Goji berries (31.0+2.6), black tea leaves
(25.4+1.9), black currant fruits (21.6+1.2) and peppermint leaves (15.2+1.1) had high levels of total
antioxidants (mg/100 g) due to the increased content of catechins, anthocyanins, carotenoids,
vitamin C, tannin and bioflavonoids, contributing to the reduction of oxidative stress and protecting
cells from the destructive effects of free radicals. Prophylactic tea blends have been studied and
shown to have high taste, fine exquisite aroma and actively stimulating and therapeutic properties,
according to the created formulations, taking into account antioxidant immunostimulating activity.

Key words: tea beverages, fruit raw materials, medicinal plants, antioxidant properties,
immunostimulating properties, cardiovascular system.

Introduction

The history of tea has evolved over several centuries. Tea is the best known and most
commonly used plant. Since ancient times it has been used as a medicinal remedy. Tea quickly
spread throughout the country and won the love of different segments of the population, and it is
gradually becoming a favorite drink in people's daily lives. Ancient medicine believed that when taken
internally, tea gives strength, strengthens the spirit, stomach, cures belching, dissolves mucous
matter, drives away sweat, urine, and quenches thirst. Tea (Camellia sinensis L.) is the most
complex and diverse plant in its chemical composition. The total number of compounds included in
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its composition, isolated to the beginning of the XXI century, is about 300, some of them have not
yet been identified, and the biochemical role of some of them is defined only in general terms. It
should be borne in mind that the chemical composition of tea is relatively well studied. About 300
biologically active substances have been found in tea. In terms of caffeine content, tea surpasses
coffee (up to 4%). It also contains a large amount of tannins, tannin essential oil, alkaloids.
Determined, inorganic acids, starch, fiber, pigment chlorophyll, xanthophyll, carotene. Enzymes,
glycosides have also been identified. Tea is very rich in phytoncides. In terms of protein content, tea
is not inferior to legumes. Tea contains up to 7% of mineral substances — salts of Mg, I, F, Au, Fe,
Cu, Ca, Mn [1].

Modern research has confirmed the views of the ancients on this valuable product. It is
determined that tea intake, due to its antioxidant properties, has antitumor, antisclerotic effect. Green
tea increases the secretion of digestive glands, improves digestion of proteins, fats, carbohydrates,
slows down the absorption of cholesterol, has a pronounced antimicrobial effect [2]. People's taste
preferences for tea drinking have changed in recent years. There is a constant increase in demand
for green, fruit and herbal teas, which are associated with a healthy lifestyle.

In recent years, chronic nutritionally related diseases and immunodeficiency states have
become one of the most important medical and social problems of world health care, due to their
high prevalence and serious threats to public health [3]. One of the solutions to this problem is to
rationalize the nutrition of the population by introducing specialized and functional food products for
a healthy diet. Plant raw material one species or mixture of whole or crushed fruits, berries, buds,
leaves, flowers, shoots, roots and other parts of plants other than plants belonging to any species of
the genus Camellia of the family Theaceae.

The results of numerous applied scientific and technical studies indicate that various
specialized food products based on fruit, berry and medicinal plant raw materials can have a directed
tonic, immune stimulating and generally preventive effect. And yet the main struggle for the
consumer is inextricably linked to the quality of tea, which is a complex category that includes a set
of chemical, visual, organoleptic parameters, as well as processes associated with the collection,
storage and brewing of this drink. The basis of high-quality tea is, of course, the raw material.

In this connection, it is urgent to develop scientifically substantiated and innovative in recipe
and technological execution of tea drinks on fruit and vegetable basis of polyfunctional purpose for
replenishing the deficit of a number of essential nutrients and improving the structure of nutrition of
the population. Taking into account the above-mentioned, the aim of the present study was the
design of recipe compositions on the basis of fruits, berries, medicinal raw materials of local growth
for the development of tea drinks of preventive action.

Materials and methods of research

The objects of the present study were black and green tea leaves, freeze-dried fruits and
berries, as well as medicinal plants with increased content of biologically active substances.

Physico-chemical and technological methods of research were used in the work. Acceptance
of tea was carried out in accordance with the Interstate Standard (GOST) 1936-85 [4] «Acceptance
rules and methods of analysis». Black and green tea leaves were accepted in batches. According to
the mentioned normative document, the batch is considered to be the number of packing units with
tea of one or several brands. Sampling was carried out in a closed room in accordance with GOST
ISO 1839-2018 «Tea. Sampling» [5].

Mass fraction of moisture, protein, lipids, ash, vitamins and minerals were determined using
chemical and physicochemical methods of analysis according to generally accepted methods of
testing. Determination of mineral substances was carried out using the method of atomic adsorption
spectrometry. Analysis of water- and fat-soluble vitamins in the composition of tea drinks was carried
out using high-performance liquid chromatography.

Determination of beta-carotene content was carried out in accordance with GOST 8756.22-
80 [6] «Fruit and vegetable processing products. Method for determination of carotene».
Determination of the total content of antioxidants in products of plant origin was carried out on the
device «TsvetYauza-01-AA» with amperometric detection. Amperometric detection consists in
measuring the electric current in the cell, arising from the oxidation (reduction) of the analyzed
substance on the surface of the working electrode when a certain potential is applied to it [7].
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The estimation of the level of dry matter and moisture in dried fruits and vegetables was
carried out in accordance with GOST 28561-90 [8] «Fruit and vegetable processing products.
Methods for determination of dry matter or moisture».

Vitamin C level in fruit and vegetable raw materials, as well as in finished tea drinks was
estimated in accordance with GOST 24556-89 [9] «Fruit and vegetable processing products.
Methods of determination of vitamin C». Determination of vitamin E content in tea drinks was carried
out in accordance with GOST EN 12822-2014 [10] «Food products. Determination of vitamin E
(alpha-, beta-, gamma- and delta-tocopherols) by high-performance liquid chromatography».

The mineral composition of tea drinks was analyzed in accordance with GOST 26928-86 [11]
«Food products. Method for determination of iron» and GOST 26934-86 [12] «Raw materials and
food products. Method for determination of zinc».

The level of bioflavonoids and organic acids in the composition of tea drinks was evaluated
in accordance with R 4.1.1672-03 «Guidance on methods of quality control and safety of biologically
active food additives».

Results and their discussion

As a result of designing new composite tea drinks «Antioxidant», «Immunostimulating» and
«Cardiovascular» with pronounced preventive properties the selection of raw material sources with
increased content of biologically active substances providing directed antioxidant and
immunostimulating properties was carried out. To determine the scientific and experimental
justification of the choice of plant components in the development of tea drink with targeted
antioxidant properties, the content of vitamin C, B-carotene, total antioxidants in the used fruit and
vegetable raw materials was studied. The analysis of the study showed that the high level of total
antioxidants in cranberries, Goji berries, black tea leaves and freeze-dried black currant fruits is due
to the high content of catechins, anthocyanins, carotenoids, vitamins C, E, tannin and bioflavonoids
that regulate the protective functions of the body from free radical damage and prevent the
development of oxidative stress in the body [13-14]. The results are summarized in Table 1.

Table 1 — Content of vitamin C and B-carotene, as well as the total content of antioxidants in
the fruit and vegetable raw materials included in the tea drink.

Content of vitamin C and B-carotene, as well as the total content of
antioxidants
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It has been found that sea buckthorn fruits included in the formulation of tea drink have a high
content of flavonols, xanthophylls, carotenes, tocopherols, vitamins A, C, E and B-carotene [15]. It
has been shown that leaves of Melissa medicinalis contain substances of antioxidant nature
including flavonoids, quercetin, rutin, rosmarinic polyphenols, caffeic acid and carotenoids. These
phytochemical components are powerful antioxidants that help protect body cells from the harmful
effects of free radicals and reduce oxidative stress [16].

The developed and designed formulation for the preparation of tea drink based on green tea,
fruit and vegetable raw materials increases the protective functions of the body to the impact of
external environmental factors, promotes nutritional support of the immune system of the body and
prevention of nutrient-related diseases. It is revealed that immunostimulating properties of green tea
leaves are associated with the content of polyphenols, catechins and epigallocatechins, vitamins,
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amino acids and carbohydrates. Green tea leaves are rich in alkaloids, saponins, tannins, tannins,
terpenoids, flavonoids, phenols and sterols [17]. Also, lemon peel (Citrus limon) is characterized by
its high content of vitamin C, phenolic compounds and bioflavonoids [18]. Goji berries, having a
favorable effect on the immune system and promoting the activation of T-lymphocytes, NK cells and
immunoglobulins Lg G and LgA. According to the literature, ginseng root and eleuthero coccus herb
contain tetracyclic triterpenoid saponins (ginsenosides), polyacetylenes, polyphenolic compounds
and various polysaccharides [19,20].

It is known that one of the widely used medicinal plants in the food industry is licorice root,
which has pronounced immunostimulant and antioxidant properties. Licorice root is used for the
prevention of a number of non-infectious diseases and antiviral conditions [21]. Resveratrol is a
polyphenol contained in grape seeds, which has pronounced antioxidant and immunostimulant
properties [22]. For use in the prevention of cardiovascular diseases, a compaosite tea drink has been
developed, containing black tea leaves with the addition of a complex of freeze-dried berries and
medicinal plants that have a favorable effect on the cardiovascular system.

Black currant hawthorn and rosehip fruits characterized by high content of vitamin A, C and
E, phenolic compounds, anthocyanins, catechins, as well as macro- and microelements increase
antioxidant capacity of the body, contribute to the reduction of blood cholesterol levels, improve heart
muscle function and reduce blood pressure and the risk of arrhythmias [23,24]. Blueberries are also
a good source of phenolic compounds, especially anthocyanins, which help to reduce blood pressure
and high-density lipoprotein (HDL) cholesterol levels, which are potential predictors of cardiovascular
disease [25].

Motherwort herb is of particular interest in the prevention of cardiovascular diseases due to
its favorable effect on the functioning of a number of individual body systems [26]. The wide use of
immortelle flowers in the prevention of cardiovascular diseases is due to the high content of
polyphenolic compounds such as arzanol, homodimeric a-pyrone, phenolic acids and flavonoids
[27].

Based on the uniqueness of the chemical composition and high biological value of the above-
mentioned fruit and vegetable raw materials, the formulations of tea mixtures «Antioxidanty,
«Immunostimulating» and «Cardiovascular» were designed. Component compositions of tea drinks
are given in Table 2.

Table 2 — Recipes of tea drinks

Recipes of tea drinks
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During the research, indicators of the nutritional value of dry tea drink blends were identified,
as well as the content of minor and bioactive substances, including vitamins, minerals, bioflavonoids,
tannins, etc.

The results of studies regarding the physico-chemical characteristics of the developed tea
blends indicate their high nutritional and energy value, which is attributed to the low protein and fat
content, coupled with a high level of carbohydrates.

The results for the content of vitamins and macroelements in tea blends based on fruit and
herbal ingredients are presented in Table 4.
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Table 3 — presents the physicochemical characteristics of the developed tea beverages,
calculated per 100 g of dry tea mixture.

Indicators «Antioxidant» «Immunostimulating» «Cardiovasculary
Protein, g 0,76+0,05 2,91+0,05 1,49+0,09
Fats, g 0,92+0,06 1,56+0,06 1,02+0,06
Carbohydrates, g 82,0541 76,18+3,8 79,34+3,98
Moisture, % 9,16+0,46 8,49+0,42 8,79+0,44
Ash, % 7,11+0,36 10,86+0,54 9,36+0,47
Energy value, kcal/KJ 339/1418 330/1380 332/1389

Table 4 — Vitamin and mineral composition of tea beverages, per 100 g of dry tea blend.

Vitamin and mineral composition of tea beverages, per 100 g of dry tea blend
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Vitamin E, mg Vitamin C, mg B-carotene, mg Iron (Fe), mg Zinc (Zn), mg

o «Antioxidant»  m «Immunostimulating»  m «Cardiovascular»

The evaluation of the vitamin and mineral composition of tea beverages revealed that the
developed tea blends had a balanced composition of the investigated micronutrients, particularly
vitamin C, E, B-carotene, iron, and zinc. Polyvitamin deficiency, as well as the deficiency of macro-
and microelements, reduce the overall resistance of the body to viral and bacterial agents and
increase the risk of developing various metabolic disorders, oncological, and cardiovascular
diseases. Taking into account the above introduction into the diet of specialized products, in
particular, functional fruit and herbal tea beverages with an increased content of natural bioactive
substances, is an effective method of preventing these diseases.

In addition to vitamins and minerals, a special role in strengthening immunity, as well as in
the prevention of cardiovascular diseases, belongs to bioflavonoids. Bioflavonoids, in combination
with organic acids, give food products color and possess a wide range of beneficial properties.
During the study, the levels of bioflavonoids and organic acids were determined in the developed
tea compositions, including the content of quercetin, dehydroquercetin, catechins, gallic acid, and
tannins.

Table 5 — The results of the analysis.

The results of the analysis
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The results of conducted clinical studies indicate that incorporating foods with elevated levels
of quercetin and its derivatives into the diet contributes to reducing the risk of developing
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cardiovascular diseases and ischemic brain injuries, which are currently the most common
pathologies in developed countries [28]. The research findings suggest that the developed tea
beverages can serve as an additional source of quercetin in the body, with the highest level of this
bioflavonoid observed in the «Immune-Boosting» tea beverage samples. Dehydroquercetin was
present in only one tea blend sample — «Cardiovascular». Additionally, virtually all tea beverage
samples showed a high content of catechins, gallic acid, and tannin, exerting targeted physiological
effects, primarily antioxidant, and enhancing the body's protective functions and preventive action
against various non-infectious diseases, as well as countering the negative impact of foreign
compounds and adverse environmental factors.

Conclusion

Tea beverages, as mass consumption products, have long occupied an important place in
the life of many countries around the world and have a rich history. Plant raw materials used in tea
beverages include fresh or dried roots, stems, leaves, fruits, flowers, seeds, bark or whole plants of
one or more plant species. The increase in tea beverage consumption over the last decade has
paralleled the increase in organic production worldwide. Consumer demand for organic products is
driven by their obvious environmental and human health benefits.

One of the promising directions of expanding the range of specialized tea drinks is
modification of the component composition of traditional teas by introducing into the formulation of
fruit and vegetable raw materials with an increased content of biologically active substances, in
particular, vitamins, natural antioxidants, macro- and microelements, bioflavonoids, phenolic
compounds and organic acids. At the same time, in the production of functional tea drinks it is
necessary to use only natural raw materials of plant origin without the addition of ingredients obtained
by chemical synthesis [29].

To date, unbalanced nutrition is the main risk factor for chronic diseases. In this regard,
special attention is paid to the search for effective measures to correct nutritional deficiencies by
creating new enriched food products based on local traditional and non-traditional natural raw
materials, development of modern approaches to the development of new specialized food products
of increased nutritional and biological value and filling the deficiency of a number of essential
nutrients to improve the nutritional structure of the population. In our article, studies demonstrate that
fruit and berry raw materials and medicinal plants can have a directed tonic, immune-stimulating and
preventive effect. Consequently, the developed functional tea drinks for mass consumption and
prophylactic purpose are designed according to the created recipes taking into account antioxidant
immunostimulating activity, as well as their favorable effect on the cardiovascular system. Recipes
and technology of functional tea drinks provide for the use of black and green tea leaves with the
addition of traditional and non-traditional fruit and vegetable raw materials.

Based on the results obtained, the following conclusions can be drawn: black tea leaves, Goji
berries, sea buckthorn cruciferous fruits, melissa medicinal, cranberry berries, common oregano
herb, ginger root, clove flowers, bearberry leaves, Echinacea purpurea flowers and peppermint
leaves have high biological value with directed antioxidant properties, Sea buckthorn fruit
(215.7+£18.4) black currant fruit (196.5+14.3), medicinal melissa leaves (100.1£9.9), lemon zest
(90.5+8.4) and Goji berries (49.5+3.8) had the highest concentration of vitamin C (mg/100 g), the
composition of Goji berries, melissa leaves and sea buckthorn fruit - 91.3+7.6; 47.2+3.6 and 33.7+2.9
mg/100 g had high B-carotene content (mg/100 g).The results of the studies showed that the tea
blends had high sensory characteristics as well as a balanced content of minor substances.
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BAFbITTAIFAH MPO®UINAKTUKATBIK KACUETTEPI BAP LUAW CYCbIHOAPBIHbIH
XAHA TYPJEPIH 93IPJIEY

XKakbiHOa wal meH wal cycbiHOapbiH 6HOIpyae Oe2eH Kbi3bIFyWbINblK OHbIH maramobiK
XoHe eMOik KacuemmepiHe balinaHbicmel apmmbl. LLlaldbiH Kypambl Kypoesi xaHe a5li KyHae 0eliH
mornblK 3epmmenmezeH. COHObIKmaH wall MeH yHKUUOHanObl wal CyCbIHOapbIHbIH XaHa
MeXxHOI02usiCbiH 83ipsiey omaHOblK 6HJOipyuwice 6acekeze Kabinemmi eHiM eHOipyOdiH bipezel
MyMKiHOIeiH awadkbl.

byn 3epmmeyde usuka-xumusisblK, MUHepanobl Kypambl MeH opaaHofenmukasbik
Kepcemkiwmepi 3epmmernegeH rnpogunakmukanblk Kacuemmepi 6ap “"AHmuokcudaHmmel",
"UmmyHocmumynauusnaywsi”, ")XKypek-kaH mambipriapbl” XeMicmepiHiH, XUOeKMepiHiH XoHe
Oapinik eciMAikmepiHiH wWukizam KoMrnoHeHmmepi HeaisiHde wall CyCbIHOapbIHbIH YW MYPIHIH
mexHos102usicbl xacasosbl.

XKypeizineeH manday Homuxenepi C eumaMUHIHIH €H XOFapbl KOHUEeHmpauyusicbiHOa
(Mel100 &) kapa kapakammbiH xemicmepi (196,5+14,3), Oepinik nNUMOH 6asib3aMbiHbIH
Xanblpakmapb! (100,1£9,9), numoH Kabbirbl (90,5+8,4) xoHe 200xu xudekmepi (49,5+3,8)
bornraHbIH Kepcemmi. B-kapomuHHIH xorapbl menwepi (Ma/100 &) eodxu xudekmepiHoe, NMUMOH
barnb3ambiHbIH KanblipaKkmapbiHOa balikanobl — calikeciHwe 91,317,6; 47,2+3,6 xoHe 33,7129
m2/100 2. CoHbIMEH Kamap, WuKizam KoMroHeHmmepi pemiHde maHdarnraH xemicmep, xxudekmep
MeH Oopinik ecimOikmep ¢pnagoHoudmapdobiH, KcaHmogunoepdiH, MoKoghepor1dapobiH,
gpeHonObIK KocbibicmaplibiH xoHe backa 0a 6uonoausinbi 6erceHOi 3ammaplibiH XXOFapbl
OeHeeliHe ue 605n0bI. Xannbl aHmMuokcudaHmmapObiH Xorapbl OeHeeliHOe (Mea/100 &), 200xu
xudekmepi (31,0+2,6), kapa wal xanbipakmapsbl (25,4+1,9), kapakam xemicmepi (21,6+1,2) xoHe
Xanbbi3 xanbipakmapsb! (15,2+1,1) 60n0bI, byn kamexuHOepdiH xofapbinaybiHa balinaHbICmbl,
aHmouuaHuHOep, kapomuHoudmap, C OspymMmeHi, maHuH xoHe 6uoghriagoHoudmap momabiry
cmpecciHiH memeHdeyiHe biknan emedi xoHe xacywarnapObi 60c padukandapObiH XOUKbIH
acepiHeH KopraliObl. AHMuUoKcudaHmmel UMMYHOCMUMYNAYUsbiK 6esceHOinikmi eckepe omabipbir,
)XacanfaH peuenmypanapsa coalkec npoghunakmukanblk Makcammarbl wal KocrnanapbiHbIH
Hamuxxenepi 3epmmendi xoHe Kepcemindi, xofapbl doMAOiKk Kacuemmepee, HO3IK ma3sapmbliiFaH
Xxow uicke xoeHe 6ericeHOi biIHmanaHObIpyWwbl XoHe eMOiKk Kacuemmepee ue.

Tyldin ce30ep: wal cycbiHOapbl, XeMic-KudeK wukidamsbl, Oopinik ecimoikmep,
aHmuokcudaHmmbIK Kacuemmep, UMMYHOCMUMYNSAUUSTIbIK Kacuemmep, XypeK-mambip XyUeci.
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PA3PABOTKA HOBbIX BUAOB YANHbIX HAMUTKOB C HANPABINEHHbLIMU
NMPOPUNAKTUYECKMMU CBOUCTBAMU

B nocnedHee spems uHmepec K npoussodcmeay HYas u YaliHbiX Harumkog 803poc briazodapsi
e20 numamersibHbIM U fiedebHbIM ceolicmeam. Cocmae Yasi crioxXeH U 0o cux rnop He usyyeH 00
KoHua. lNosamomy paspabomka HO80U MexHO02uU Yas U byHKUUOHasbHbIX HYalHbIX Harumkos
OomKpbleaem Oi1 OMe4YecmeeHHOo20 Pou38oOUMess yHUKalbHY 803MOXHOCMb rpou3sodcmea
KOHKYPEeHMOCrnocobHoU rpodyKyuu.

B daHHoMm uccnedosaHuu bbina paspabomaHa mexHosioausi mpéx audos YalHbIX HarnumkLos
Ha OCHOBE CbIpPbEBbIX KOMIOHEHMOB 1710008, £5200 U JIEKAPCMBEHHbIX pacmeHul
«AHMUOKCUOaHMHbIU», «MIMmyHOCmMuUMynupyowui», «CepdeyHo-cocyducmbili» c
HarnpasfeHHbIMU rpochunakmudeckumu ceolticmeamu, 20e O6blfl U3yHeHbl (bU3UKO-XUMUYeCcKUd,
MUHepasibHbIl cocmas u opaaHosienmu4yecKue rnokasamersiu.

Pesynbmamsbi rnpoeedeHHO20 aHarnu3a rokasasnu, 4mo Haubosbwue KOHUeHmpauyuu
sumamuHa C (m2/100 &) umenu nnodsl obnenuxu KpyweHosudHol (215,7+18,4) nnodel YepHoU
CMOpPOOUHbI (196,5+14,3), nucmbs wmenuccbl rekapcmeeHHou (100,1+£9,9), uedpa ruMoHa
(90,518,4) u 520061 00U (49,5+3,8). Bbicokoe codepxaHue -kapomuHa (me/100 2) ommeyarnock
8 cocmase 51200 [00xu, nucmbes Menucchl U rniooos obnenuxu — 91,3+7,6; 47,2+3,6 u 33,7+2,9
ma/100 2 coomeemcmeeHHO. Kpome moao, omobpaHHbIe 8 Ka4ecmee Cblpbe8bIX KOMIOHEHMO8
rnno0bi, 52006l U JieKapCmeeHHble pacmeHus obnadanu 6bICOKUM yposHEM (briagoHOUAO0s,
KcaHmoabussnos, mokogheposios, heHosbHbIX coeduHeHul U Opyaux 6buoros2u4ecku akmueHbIX
sewecms. Bbicokue yposHu colepxxaHusi cyMmapHbIX aHmuokcudaHmos (Ma/100 ) umenu 520061
Krtokebl (44,8+3,2), s200b1 Modxu (31,0£2,6), nucmbs 4epHo2o 4Yas (25,4+1,9), nnodel 4YepHou
CMOPOOUHbI (21,611,2) u nucmbs msmsl nepeyHol (15,2+1,1), ymo obycnoeneHo noebIeHHbIM
codepxxaHUEM KamexuHos, aHmouyuaHos, KapomuHoudos, eumamuHa C, maHuHa U
buogbnnagoHoudos8, CcrocobcmeyrWUX CHUXEHUK YPOBHS  OKUCIIUMENbHO20 cmpecca U
3awjuwarowue Knemku om paspywumernibHo20 8o3delicmausi c80600HbIX padukarnos. U3y4eHsl u
rnoka3aaHbl pe3yribmamal YaliHbix cmecel npoghunakmu4yeckKkoeo Ha3Haq4eHusl, coar1acHO CO30aHHbIM
peuenmypam, ¢ y4emom aHmuokcudaHmMHoU umMMyHocmumynupyrowel akmusHocmu, obsadarom
8bICOKUMU 8KYCO8bIMU Kad4ecmeamMu, MOHKUM U3bICKaHHbIM apoMam U akmueHO CmuMyupyouumMu
u nne4ebHbIMU ceolicmeamul.

Knrouyeeblie cnoea: dyaliHble Hanumku, 100080-9200H0€ Cbipbe, JIeKapCMEEHHbIe
pacmeHusi, aHmuokcuGaHmMHbIe ceolicmea, UMMyHOCMUMYyrnupyruwue ceolicmea, cepdeqyHo-
cocyducmas cucmema.
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PA3PABOTKA HOBOI'O KOJIBACHOIO U3aenusa ¢ NPUMEHEHUEM HATYPAJIbHbIX
AOBABOK PACTUTENIbHOI'O NMPOUCXOXAEHUA

AHHOmauusi: Cmambsi noceswieHa repcrekmueam MPUMEHEHUsT  HamyparbHO20
pacmumernibHO20 Cbipbsi 8 Kadecmee nuwesbix 0obasok 6 Mmsconepepabamsbigarowjeli
MPOMbIWIIEHHOCMU Ha MPUMepPe HOB020 KOn1bacHo20 u3desusi.

Heobxodumocmb co3daHuss makux npodyKmoe 603HUK/Ma 8 pe3yrbmame croxuswedlcs
cumyayuu ¢ M[puUMeHeHuUeM O2POMHO20 Korudyecmea nuuesbix 006aB80K UCKYCCMBEHHO20
MPOUCXOXO0EHUSI 8 rPou3soocmee MSICHbIX MPOJYKMO8, KOmophkle M0360/50m npou3sooumensim
ucrionb3yss deweesble peuenmypHble UHepedueHmbl co3dasame WUPOKUU accopmumeHm
npodykyuu 6osiee apomamHol, boree 6KycHoU, e6HewHe bornee npusnekamesibHol, C
y8€es1u4eHHbIM CPOKOM XpaHeHUs.

HezamueHoe enusiHue makux 006agok Ha op2aHu3M HYesioeeka 0oKka3aHO MHO204HUCTEHHbIMU
U MHO20/1eMHUMU UCC1e008aHUsIMU OmedyecmeeHHbIX U 3apybexHbix ydeHbix. [losmomy Ons
coxpaHeHusi u rnoddepxkaHusi 300posebsi nompebumeneli HeO6XxO00UMO uU3y4amb S03MOXHOCMU
MPUMEHEeHUSs1 pas/fludHO20 pacmumesibHO20 CbipbS, KOMopoe Kpome codepxxaHusi 8 605buiom
Koru4yecmae pasriuyHbIX r0f1Ie3HbIX 8eUEeCcms8 UMerm criocobHOCMb Mposierisimb me ceolicmea,
br1a2odapssi KOMOPbIM MPUMEHSIIOMCS UCKYCCMBEHHble 0obasku, HarpuMep ycurieHue e6Kyca,
apomama, rodassieHue namo2eHHOU MUKPOGIopbl, hOpMUPOBaHUSI CMPYKMypbl 20mMo8020
usdenus, hukcayuu oKkpacku u m.n.

B pesynbmame nposedeHHbIx uccriedosaHuli 8bisierieHbl Haubosiee nepcrekmueHbie
0obasKu pacmumesibHO20 MPOUCXOXOEHUSI KaK po3MapuH Cyxol Mosiombil, 5200bl YHEPHUKU Cyxue
U3MeEIbYEHHbIE, C8EKITbl IKCMPaKm XUOKUU.
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