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FEATURES OF THE STRUCTURE OF NATURAL POPULATIONS
HUMULUS LUPULUS L. (REVIEW)

Abstract. The article provides an overview of the structural features of the natural populations of Humulus
lupulus L. in the world and in Kazakhstan. Currently, the use in medicine of natural products, medicines and
biologically active substances of plant origin is increasing. Significant parts of the medicinal raw materials are wild
plants. The need for medicinal plant raw materials (medicinal plants) is not decreasing; the technology of its
procurement and reproduction in natural conditions wants significant perfection. It is known that they have a milder,
more complex effect on the human body and are used in the treatment of many chronic diseases. The growing
anthropogenic impact on populations of valuable medicinal plants is decreasing their stocks of raw materials. In this
regard, the study of biological characteristics and the development of scientifically based agricultural techniques for
the cultivation of many medicinal plants are becoming relevant. Humulus lupulus L. (common hop) is a valuable
medicinal plant. They are used as painkillers, sedatives, hypnotics for increased nervous irritability, sleep distur-
bances, neuralgia, vegetovascular dystonia, mild coronary spasms, tachycardia, and in the carly stages of hyper-
tension. According to the classification of medicinal plant resources, Humulus lupulus L. is a plant with a wide
range, but with a limited supply of raw materials. In places of growth of Humulus lupulus L. does not form large
thickets [1].

Recently, a comprehensive approach has been applied in the study of natural plant populations, including
ontomorphological and population-ecological studies. This makes it possible to objectively assess the state of the
species in the cenosis and predict its future behavior. In this regard, a comprehensive study of the natural populations
of Humulus lupulus L. is of great relevance.

Hops (Humulus lupulus L.) is an important crop worldwide, known as the main flavor ingredient in beer. A
diversified brewing industry requires a variety of flavors, superior technological properties and sustainable agro-
nomy, which are the center of advanced molecular breeding efforts in hops. Hop breeders have been limited in their
ability to create strains with desirable traits, however, due to unusual and unpredictable inheritance patterns and the
associated non-Mendelian segregation of genetic markers [2].

The use of hops has recently been undergoing a new change, driven by a growing international preference for
more intensely flavored beer, supported by the craft-brewing sector. This movement led to the introduction of much
more hops at various stages of beer production and to an ever-growing search for new flavors. Some hop varieties
have thus received particular attention, including several older typical hops mostly used to date, although an
intensive search for new varicties dubbed "Green Gold" has also taken place. A large number of new exquisite
varieties have been described and are increasingly appreciated in the market. Global hop growing arcas have
increased over the past 5 years, although total world beer production has declined over the same period, confirming
the trend of using more hops per liter of beer. In addition, a wide range of pharmacological propertiecs have been
described for hops and its derivatives, namely antioxidant, anti-inflammatory and antitumor properties, which are of
great importance for the pharmaceutical industry. The bioactivity of beer can depend on the use of hops, which can
become an important tool for brewers aiming to develop functional products.

Taken together, the compounds isolated from Humulus lupulus L. have a wide range of biological activity, such
as anti-inflammatory action, antimicrobial action, antioxidant action, antiproliferative effects, cytochrome P450
effects, glucose metabolism effects, hormonal effects, lipid effects and sedative / hypnotic effects.
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Therefore, the purpose of this Chapter is to describe the importance of hops in this new direction of beer
production, market overview of hops, varicties, forms and methods of use, composition, value in bioactivity of beer
and new discoveries in research hops [3].

Key words: Humulus lupulus L., essential oils, phenolic compounds, lupuluin.

Introduction. The generic name of hops "humulus" comes from the Latin word "humus" — land, soil
and indicates that it creeps on the ground. The species name "lupulus” translates as "wolf", indicating that
the plant wraps around the tree like a predator. In ancient times, it was believed that hops is a parasite of
trees and sucks juices from them, from which the trees dry up. However, in fact, the plant uses the trunk
and crown of trees only for support.

Previously, scientists attributed ordinary hops to the family of mulberry (Moraceae). Since 1972,
most systematic botanists, based on embryonic and chemotaxonomic studies, have come to the conclusion
that creeping hop’s and other plants of the hops genus (Humulus) belong to the Cannabaceae family,
which is part of the Urticales order, and consider that hops has more typical features characteristic of the
hemp family.

However, even now, in some publications on botany and pharmacognosy, as well as in popular
scientific literature, hops belong a statement to the mulberry family.

In addition, some botanists believe that four species belong to the genus hops: common hops, heart-
shaped hops-Humulussordifolius, American hops-Humulusamericanus R., climbing hops-Humulus
scandens (Lour.) Merr., which is known as the Japanese hop-Humulus japonicusSieb. et.Zucc. Since the
first three species are very similar to each other and do not have significant distinguishing features from
the climbing hops, most botanists do not consider them separate species, but refer to varieties or races of
this species. Therefore, because of modern Botanical research to the genus hops include two species:
common hops-Humulus lupulus L. and climbing hops-Humulus scandens (Lour.) Merr.

History of hops. Hops were known as a wild plant already during ancient times. Historical findings
allow us to conclude that their origin was in Asia, more precisely in fertile Mesopotamia, the lowlands of
the Caucasus and southern Siberia [4]. Botanically, however, the hop plant is believed to have originated
in China because China is the only country in the world where all three-hop species (H. Lupulus, H.
Japonicus, and H.Yunnanensis) occur naturally [5-7]. Hops have been cultivated since the beginning of
our era. Records showing that hops were used for seasoning and canning beer by Slavic tribes date back to
at least 1500-1000 BC. Other people began using hops for brewing from the 13th century (ad). Until the
12th century (ad), however, hops were probably obtained only by harvesting wild plants [8].

Over time, people discovered the healing effects of hops, which then found its place in folk medicine.
Hops were used, according to the ancient herbarium, to treat various diseases, such as unpleasant foot
odor, liver discase of bitter and aromatic properties. In addition, hops are used in the cosmetic and
pharmaceutical industries, especially for their antimicrobial and antiviral effects. The fact that hops were
originally used and added to beer for its antimicrobial activity as a preservative classifies this plant as a
natural source of compounds with biological action.

An increasing number of pathogenic strains of bacteria (and viruses) resistant to various types of
antimicrobials pose a serious medical problem. Secondary metabolites of hops have been described for
constipation, sleep disorders and for blood purification [9,10]. Records from the 7th and 9th centuries” ad
show that the earliest predecessors of hop gardens were founded under the monastic administration, where
hops were grown for their medicinal properties along with other herbs [11]. Even at that time, hops
extracts were recognized for their anti-inflammatory and antiseptic effects, as decoctions made from hops
were used to treat poorly healing wounds.

Another example of this treatment is the use of heated hops as a poultice [12] for pneumonia or the
treatment of fever using hops decoctions [13]. Alcohol extracts of hops have also been used in Chinese
medicine to treat pulmonary tuberculosis or acute bacterial dysentery, and have been part of Ayurvedic
procedures [14]. Some recent studies have shown that alcohol extracts from hops have a strong
antispasmodic effect on smooth muscles and are therefore effective in conditions characterized by tension
of visceral smooth muscles, including nervous colitis, nervous dyspepsia, palpitations, nervous or irritable
cough and asthma [15,16].

Phytogeography and botany of hops. Wild hops, which grows in humid areas near rivers, are
widespread in vast areas of Europe, Asia and North America [17].
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Today, cultivated hop production is concentrated in areas with a humid, temperate climate, with most
of the global production coming from the Middle East.

Hop vards are an integral part of the countryside around Europe, North and South America, South
Africa, Australia and New Zealand. Varictal plants are grown, as a rule, on large flat areas with acidic soil.
Currently, the largest hop producers are Germany, the USA, China and the Czech Republic (production in
2014 amounted to 25 338, 38 499, 6 887 and 6 202 tons, respectively) [18].

Some botanists believe that climbing hops come from the Mediterranean region. However, reliable
data that would confirm such an origin are absent in the literature on botany. M. 1. Vavilov attributed hops
to the Mediterrancan focus of the origin of cultivated plants, the range of which extends far to the north,
where, obviously, it was first introduced into the culture. V. Linke considers the homeland of hops
Northern and Central Europe. According to L. Venta, the primary geobotanical region of hop distribution
is the fertile valleys and foothills of the Caucasus, as well as the Black Sea coast. Hence, during the
resettlement of the Slavs in the II-V century AD hops spread throughout Europe. As a wild plant, climbing
hops are widely distributed in the forest zone of the temperate climate of Eurasia: it grows throughout
Europe (reaching the Arctic belt), the Caucasus, Western Siberia, Altai, the Far East, and Central Asia.
Wild hops are distributed throughout the forest and forest-steppe zones of Ukraine, where they grow in
humid broad-leaved forests, along the banks of rivers and marshes, in ravines, on the edges, among
shrubs, near roads and fences.

Hops have long been widely cultivated for the needs of the food industry as a technical culture in
many countries, in particular in France, England, the Czech Republic, southern Germany, North-cast
China, South Africa, the USA, Argentina, Chile, Brazil, Australia and New Zealand. In Ukraine,
specialized hop cultivation farms are located mainly in the northern regions (more than 60% of all
Ukrainian hoppers).

It grows in river valleys, ravines, shrubbery, forest edges, and is bred in gardens and kitchen gardens.
Found in Tobyl-Esil, Irtysh, Semey, Kokshetau, Aktobe, Western and Eastern small hills, Altai, Tarbagatai,
Dzhungarsky Alatau, ZailiyskyKungei Alatau, Karatal. The general distribution is South Europe, the
Caucasus, Western Siberia, Western Europe, the Mediterranean, Asia Minor, and North America [19].

In the Russian Far East, common hops used to be known only in culture. However, later botanists in
some areas of revealed insignificant thickets of feral and introduced hops. Since ordinary hops are widely
cultivated in many regions of the world, in some places, it becomes an alien and feral species; it is
sometimes quite difficult to establish clear boundaries of its natural range.

When discussing the technological aspects or medical effects of products derived from hops, it
should be noted that these products are obtained only from cones from female plants. Humulus lupulus L.
is a dioecious climbing perennial creeper from the Cannabis family [20], which also includes the genera
Cannabis (hemp) and Celtis (blackberry). The leaves are located on the stem in the opposite way on stems
from seven to 12 cm long and have roughly jagged edges in the shape of a heart. Female flowers (often
bumps) are made up of short green spikelets (called hop cones, seed cones or strobiles) and secrete a fine
yellow resinous powder from structures called lupulin glands. Lupulin glands synthesize resins and
essential oils [21,22], which characterize the bitter taste and aroma of beer, but also stabilize the foam and
the final product [23]. Special vacuoles of the external system of lupulin glands are rich brewing tanks
and pharmacologically important substances, which are often called secondary metabolic products.

Male plants are characterized by small yellow flowers and are important for breeding new varicties!
Otherwise, male plants are removed from hop fields to prevent fertilization of female plants and seed
production [24].

Medicinal raw material. For medical needs use inflorescences hops ordinary, which mistakenly call
soplodiyami-women's "cones" (StrobuliHumulilupuli, or StrobuliLupuli), and glands hops (Glandulae
Lupuli), or lupulin (Lupulinum). Lupulin-glands in the form of a bright yellow coarse-grained powder
called hop flour. Lupulin is derived from the dried cones of the knocking in the city. The finished product
has the form of a heterogencous coarse-grained adhesive substance of a greenish-yellow color, which
gradually acquires a reddish hue in the air. For the needs of the pharmaceutical industry, the inflorescences
of hops are harvested in mid-August, when they acquire a greenish-yellow color (later they become brow-
nish, dry and after drying, they easily crumble), tear them off with their hands together with the pedicels.
The collected raw materials are quickly dried in the shade in the fresh air, spreading a thin layer on paper
or fabric. It is better to store cones in non-ground form, since they lose activity when crushed [25].
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Ordinary hops and its medicinal raw materials - "hop cones" - are official in Ukraine and Russia, as
well as in Germany, France, Spain, Portugal, Greece, Romania, Mexico, and the United States. Lupulin
entered the Pharmacopoeia of Germany, Portugal, Switzerland, Italy, Austria, Holland, Brazil, and USA.

The inflorescence of the hop plant, Humulus lupulus L., contains unique compounds used primarily
for beer production, but also contain compounds with bioactive properties, with the potential to improve
human health. Hops are bitter soft resins and aromatic oils derived from their lupulin glands are essential
for beer. The third component in lupulin is solid resins, which are undesirable in beer but contain
biologically active polyphenols that have been shown to reduce the risk of disease in humans and animals.
Extracts of hard hop resins are rich in antioxidants and estrogenic prenyl flavonoids and are used today as
food additives, especially to relieve menopausal discomfort. However, the bioavailability of prenylfla-
vonoids depends on their metabolism by the intestinal microbiota. This review focuses on women's use of
prenyl flavonoid-rich hop extracts to alleviate complaints during menopause with the added benefit of
reducing the risk of diseases including metabolic syndrome and cancer. The role of the gut microbiota and
bioavailability of prenyl flavonoids will also be discussed [26].

Biologically active substance. The main biologically active substances that determine the pharma-
cological activity of hop cones are bitterness and polyphenolic compounds, as well as essential oil. These
are the most important compounds of hops; they are of particular importance in pharmaceutical pro-
duction and in scientific and practical medicine. Hop cones contain 0.2-1.8% essential oil, 2-5% poly-
phenolic compounds and 5 to 26% water.

Lupulin contains 1-3% essential oil, about 5% bitterness, 50-70% resinous substances, as well as
waxes, vellow pigment, choline, hypoxanthin, adenine, ceratinic and isopropylacrylic acids, as well as
Humulin (hopein) - alkaloid-like substance with narcotic effect [27].

Bitterness of hops, related to polyketide allforgiving type, are a mixture of acidic and resinous
substances. According to J. Kuroiwe and E. Kukubo (1973), more than 90 chemical compounds were
isolated in the analysis of hop bitterness. According to the international nomenclature, they are called
"common resins”. They are soluble in cold methanol and diethyl ether. According to the classification,
there are hard and soft resins. Solid resins are a fraction of common resins insoluble in paraffin hydrocar-
bons, hexane, and petroleum ether with a low boiling point. Soft resins-fraction of General resins, soluble
in paraffin hydrocarbons with low boiling point, consisting of a-and B-acids, a - and P-soft resins.
Uncoated soft resins are a mixture of a-and B-soft resins-oxidation products of a-and B-acids, respectively.
The composition of hop resins is shown in the diagram.

Phenolic compounds contained in plant raw materials are of interest to science and industry, because
their chemical structure causes the manifestation of different physiological activity.

One of the sources of phenolic compounds is common hops-an important technical crop, which is
widely used both in medicine and in the brewing industry. The importance of phenolic compounds of hops
for brewing is their participation in slowing down oxidative processes, thereby increasing the shelf life of
beer. Nevertheless, on the other hand, it is believed that the interaction of some polyphenols with proteins
leads to colloidal turbidity of the drink [28].

Currently, the industry uses mainly hop products (up to 80% of hop raw materials). They are
extremely complex mixtures of chemical compounds, and the technology of production, and, conse-
quently, the composition of individual species is dramatically different. Despite the fact that hops have
been subjected to quite a thorough study, phenolic compounds of hop products from a chemical point of
view have not been studied enough.

Among the phenolic compounds contained in hop raw materials, the Central place is occupied by
prenylated chalcons, which exhibit high antitumor, antioxidant, phytoestragenic, anti-inflammatory and
antiviral activity. Many laboratories around the world are developing methods for isolating these com-
pounds. However, due to the multicomponency and complexity of the composition of hop products, the
existing schemes do not allow obtaining compounds of a high degree of purity, and are quite complex in
hardware design. Therefore, a promising direction is the development of schemes for the isolation of
prenylated chalcons, devoid of these shortcomings, and the actual task is to study the chemical
composition of phenolic compounds of hop products [29].

The cultivation of hops for this purpose has been traced back to Germany, 736 ad. for hops, despite
its long successful history of domestication, modern breeding practice is fraught with a number of
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problems. For example, although hops are usually cultivated vegetatively using rhizomes, sexual crosses
are necessary to breed new disease-resistant and chemically desirable varieties. The long history of
cultivation includes colchicine-induced polyploidization and introgression of genetically distinct wild
populations. Recent genetic, genomic, and quantitative character analyses have shown that the hop
genome is complex and structurally diverse. Violations in the genetics of hop transmission are reflected in
the non-Mendelian distortion of segregation and displacement of the ratio [30].

Hops (Humulus lupulus, Cannabinaceac) - is a source of a number of biologically active compounds,
such as essential oils, bitterness and flavonoids. One of the most interesting from a pharmacological point
of view are the flavonoids of hops, represented by flavonol glycosides and prenylated flavonoids [31].
While flavonol glycosides are ubiquitous in green plants, the prevalence of prenylated flavonoids is
limited to a small number of species, primarily the order urticaceae, the mulberry Mogaseae family, and
the hemp Cannabinaceae (the latter family includes the hop plant). Hops are almost the only significant
source of prenylated flavonoids such as xanthohumol and isoxanthohumol.

Interest in natural flavonoids is associated with their pronounced antioxidant properties, a number of
types of flavonoids have anti-allergic, anti-inflammatory, antiviral, antibacterial properties and other types
of biological activity. In addition, xanthohumol and isoxanthohumol of hops exhibit antiproliferative and
anticancerogenic properties [32]. According to experimental data of many scientists, the presence of
isoprenoid chains leads to various modifications of biological activity, which is mainly associated with a
pronounced affinity with biological membranes and more pronounced interactions with proteins.

Hops are part of a number of well-known drugs and many registered dictary supplements (BAA) to
food.

Humulus lupulus - it is a specialized crop with potential for new uses beyond its most common use in
the brewing industry. As a medicinal plant already used in the food industry, hops are a compelling
candidate for further scientific research, especially biochemical and molecular genetic studies. However,
since hops are a niche crop, crop improvement studies should have superior cost-effectiveness [33].

In brewing practice, the use of appropriate hops is important for the production of stable and high-
quality beer. However, batches of hops of the same variety cultivated in different geographical regions can
exhibit significant biochemical differences, leading to specific taste and aroma characteristics of the beer.
Genetic studies illustrate the complementarity of genetic and biochemical fingerprinting methods for the
complete characterization of hop batches. Using genotyping by sequencing (GBS), a set of 1,830 poly-
morphic single nucleotide polymorphism markers (SNP) yields 48 unique genetic imprints for a collection
of 56 commercial hop varieties. Three groups of varieties consisting of somaclonal variants could not be
further differentiated using this set of markers. Biochemical marker information provides additional value
for the characteristics of hop samples of this variety grown in different geographical locations [34].

Humulus lupulus L. (Cannabaceae), commonly called hops, is widely grown worldwide for its use in
the brewing industry. Its female inflorescences (hops) are especially prized by brewers because they
produce some secondary metabolites that give the beer bitterness, flavor and antiseptic properties. These
metabolites exhibit numerous biological activities, including antimicrobial, sedative, and estrogenic
properties. This review presents a list of chemical properties of hops with an emphasis on secondary
metabolites and their biological activity. These compounds, of biological interest, are mainly formed in
female inflorescences, while other parts of the plant synthesize them only in small quantities [35].

Hops ordinary (Humulus Lupulus L.) - root herbaceous plant. The length of the stem of hops 3-3 m,
sometimes more, has a faceted, sloping, on the hair with low-rounded spines. The bottom of the leaves is a
heart-shaped opening, at the edges-toothed, mouth. Leaf satellites of Lancet. The flowers of the males are
collected on the tips of the stem and branches as tassels. Females are located in the saddle, on the upper
leaf scaffolds. The nut is round. In June — July bloom, fruits ripen in July-August. In medicine, the use
melnichnye bottles. Vitamin C is found in the leaves. On the Kazakh land, it is found in the Northem part
of the West Kazakhstan region, along Tobolsk, Irtysh, Ishim, Mugalzhar, Aktobe,Kokshetau [36].

Summing up, undoubtedly, due to the increased anthropogenic impact on the environment, as well as
the weakening of the adaptation of nature, there is a need for actions to ensure the restoration of natural
resources Now.

In addition, the best knowledge can be used in the hope of breeding programs that allow the targeted
enrichment of new varieties in the right compounds.

Given the key role of hops, there is great scientific interest in the use of hops extract to create for the
taste of beer and study the molecular and biochemical basis of hops.
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In world practice, the use of natural products, medicines and biologically active substances of plant
origin in medicine is currently increasing. Significant parts of the medicinal raw materials are wild plants.
The need for medicinal plant raw materials (medicinal plants) is not reduced; the technology of its
preparation and reproduction in natural conditions requires significant perfection.

A. K. Eqmniona, 3. A. Hueosa
On-OapabuarsiHnars! Kazak yarTeIKyHUBepCHTETI, AMarer, KazakcTan

TABATH NONYJIALNUAJIAP KYPBLJIBIMBIHBIH EPEKINEJIKTEPI
HUMULUS LUPULUS L. (IIOJXY)

AnHoTtamus. Makanana amemzeri skone Kazakcraunmarst Humulus lupulus L. Taburu momymsamusiap Kypbl-
JBIMBIHBIH, CPEKIICITIKTepl KopceTimreH. Kazipri yaksiTTa MeIuUMHAAA TAaOWFH OHIMACPAL, A9Pi-A9PMEKTEPl sKOHE
OCIMIIK TEKTEC OHMONOTHSUIBIK OEJCEHII 3arTapapl MalmataHy yirFadeimn kerendi. Kabadbl eciMIikrep Aopiiik
IMMKI3aTTHIH eIyl O6TiH Kypaiasl. Jopimik eCiMIik MAKI3aThHA (IOPLTIK 6CIMIIKTSPIe) KKSTTUIK a3aiMai b,
OHBI JANBIHAAY >KOHC TaOWFW >Karmaiiapaa KaWTa eHAIPY TEXHOJIOTHSCHI AHTAPINBIKTAH SKETIIMIPYAl Ka’KET CTEIl.
Omap amaM ar3achIHA KCIICHAL dCEp €TEl KOHE KOITETCH CO3BIIMAbI aypyIapabl eMcyae KONAaHblIaabsl. AHTPO-
TOTEH/IIK 9CEPiH apTHII OTHIPYBI CANJAPBIHAHOAFAIBI JOPITIK 6CIMAIKTEp MO LINMICHIHAAFHI MHUKI3aT KOPIapbIH
azasapl. OckiFaH OafIaHBICTBI OMOTOTHSIIBIK CPEKIICIIKTEPl 3EPTTEY YKOHE KOITEIeH AIPLITIK 6CIMIIKTEp i 6CipyaiH
FBUIBIMH HET13JCITCH arPOTCXHUKACKHIH 931piey 63eKTi 00mbIn oTeIp. Humulus lupulus L. (RogiMTi KyIMaK) — Oarasl
Jopimik ecimaik. Onap >KOFaphl JKYHKE KO3IBIPFBIUTHIFBL, YHKBIHBIH OY3bIIyBI, HEBPAITHS, BEICTO-TAMBIP IUCTO-
HUSICHI, KOPOHAPIIBIK TAMBIPIAPIBIH AaHKBIH KOPIHOCHTIH CIIa3MaNaphl, TAXUKAPIUS KES31HICT], THIIEPTOHMSIIBIK aypy -
IBIH CPTC CATBLIAPBIHAAFBI AYBIPCHIHY KC3IHIAC, CCIATHBTI, YHBIKTATATHIH AOPI PETiHAC KOATAHBLIAZBL [Humulus
lupulus L. mopimik eciMmIKTEp PecypcTapblH KIKTey OOWbIHINA,/Tumulus lupulus L. eceTiH >kepiep KapacThIpbl-
nanasl [1].

COHFBI YaKbITTa, OCIMAIKTEPIiH TAOWFH TONMYJLIIMUIAPBIH 3EPTTEYAC, OHTOMOP(OIOTHIBIK >KOHE IMOIYJIII-
IUSUTBIK-3KOJIOTHAIBIK, 3CPTTCYIACPAI KAMTHTBIH KCIICHI TOCLT KOJTAHBLIBIN Kenemi. By 1eHo3maFsl TYpOiH Kaki-
KYHiH OOBCKTHBTI Oaranayra »oHE OOMAmAKTa OHBIH MIHC3-KYJIKBIH OOJpKayFa MYMKIiHOIK Ocpenmi. OcwraH Oaiina-
HBICTBI Humulus lupulus L. TaOUFH mOMyJLANUSIIIAPBIH KENICH I 36PTTEY YJIKCH MAHBI3FA HE.

Kymmax (Humulus lupulus L.) cpIpagarsl HETI3T1 A9M — HHTPEAMCHT PETiHAC OCnrini, OYKUT oleMIeT] MaHbI3AbI
MOACHHCT. OpTapanTaHIbIPEUIFAH ChIpa KalHATY OHCPKOCiIOl KYIMAK AJIBIHFEI KATAPIl MOJICKYIATBIK CCACKIHAIBIK
KYII-KITEPAIH OPTAJBIFEI OOJBIT TAOBUIATHIH ASMACPIIH, TAMANIA TEXHOJOTHSUIBIK KACHETTCPIIH KOHE TYPAKThI
arpOHOMHESHBIH OPTYPIILTIriH Taman erexi. Kyimak cerekunonepepi Kaaaran oenrinepi 0ap mraMmMaap skacay Kaoi-
JICTIHC IICKTCYJi OOJABI, amaiaa TYKbIM KyaldyIOblH CPCKIIC skKoHE O0DKAHOAFAH MOJCTBACPIHC JKOHC TCHCTHKA-
JIBIK MApKEpICpAiH MEHACTICBTIK CerpeTaMAChIHA OAIAHBICTHI [2].

CoHFBI YaKbITTa KYJIMAK MaHAanaHy KOJOHEP ChIpa KAHHATY CEKTOPBI KOJMJAWTBHIH HEFYPIBIM KAPKBIHIBI XOII
HICTCHIIPIITCH CHIPAHBI XAJIBIKAPAJIBIK ICHTCHIC OCIIT KEI¢ KATKAH APTHIKIIBLIBIK TYIBIPFAH KAHA ©3TCPicTi OacTaH
xemyae. bysr KO3FambIC ChIpa OHAIPICIHIH OPTYPIl KS3CHACPIHAC KYJIMAKTBIH KO MOJIICPIH CHTI3YTC JKOHC YIAHBI
©CIII OTHIPATHIH >KaHA TaJFaMAbI i31eyre anpin kenai. Ocklaiina, KyIMaKThIH KeiOlp copTTaphl — HETI3IHEH Ka3ipri
VaKbITKA JCHIH MaWAaIaHBLIbIN KEITCH €CKl TUITETI CopTTap, Oipak, COHBIH INNHAC "MKACBIT aNTHIH" JCT aTaNarblH
JKaHA COPTTApAbl KAPKBIHABI TYPAE 13ACY >KYMBICTApbl €peKIIC HA3ap ay’apraabl. TaHmaymsl »KaHA COPTTApIbIH
KONTETCH CAHBl AHBIKTANBIN, CHIIATTAIFAH >KOHC HAPBIKTa KeOipek OaramaHagsl. Kymmaxk ecipyziH skahaHIsIk
aJaHIAPHl COHFBI 5 JKBUTAA YIFAMIEL, Oipak CHIPAHBIH >KAJIIBI QJICMIIK OHAIPICI COJT Ke3¢HIS KbICKApabL.byir kait
CBIPaHBIH Oip IUTPiHE KYIMAKTHIH KOI MOJIICPiH MalitanaHy YpIiciH pacraiael bynan 0acka, KyJIMaK sKOHE OHbIH
TYBIHIBUTAPH! YIIH (DAPMAKOTOTHSIBIK KACHCTTCPOIH KCH CICKTPi, aram aWTKaHAa, (hapMALCBTHKAIBIK OHEPKICII
YIIIH YIKCH MAaHbpI3bl O0ap AHTHOKCHIAHTTHIK, KAOBIHYFa KAPCHI KOHE ICIKKE KApChl KACHETTEpl CHUIATTANFAH.
CeIpaHslH, OHOAKTHBTLNIT KYJIMaK MaWJanaHyFa OaiyaHbICTBI OOJYBI MYMKIH, COHZAH-ak OJ (hyHKIMOHAIIBIK
SHIMIEPAI d3ipieyre OaFbITTAIFaH CHIPA KAHHATKBIIITAPHI VIIH MAHBI3IBI KYPal O0Iybl MYMKIH.

KabbiHyra Kapcsl opeKeT, MUKPOOKA KApChl OPEKET, aHTHOKCHIAHTTHI OPEKET, aHTUIPOIH(EPaTuBTi dceprep,
P450 uuTOXpOMBIHBIH dCCpICpi, TFOK03a MCTAOOM3MHIH 9CEPIICPi, TOPMOHAIBABI OCCPICP, THIHATI ICCPICP JKOHE
CEAATHBTI / THITHOTHKAITBIK 9CCPICP CHAKTHI OMOIOTHSIIBIK OCICCHAITKTIH KCH CIICKTPIiHE HE.

COHZIBIKTaH OCHI TapayJbIH MAaKCaThl CHIPAHBI OHAIPYAIH OCHI ’KAHA OAFBITBIHIAFHI KYJIMAK MOHIH CHIIATTaY,
KYJIMAK HApBIFBIHA, COPTTAPFa, (popMaiapra »KOHC MAHJATAHY OTICTCPiHE, KYPaMBIHA, CBIPAHBIH OMOOCICCHIUTITIHES
JKOHE KYJIMAK 3CPTTCYICPIHACTI KaHA YKAHATIBIKTAPFA IOy >Kacay OomsIm Tadsriamst [3].

Tyiiin cezaep: Humulus lupulus L., 5¢up Madnapsl, ()eHOIIBI KOCBUIBICTAP, YTy HH.
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OCOBEHHOCTH CTPYKTYPEI IPUPOIHBLIX NOMYJISIUAN Humulus lupulus L. (OB30P)

AnHotamus. B craree mpencraeiaeH 0030p OCOOCHHOCTEH CTPYKTYPHI NPHPOAHBIX IOMYJAUUH [Humulus
lupulus L. B mupe u B Kazaxcrane. B Hactosmee BpeMsI yBEIHUNBACTCS HCIIOIB30BAHUC B MCAHMIMHE HATYPAIBHOH
TIPOAY KIHH, JICKAPCTB M OMOJOTHUCCKH AKTHBHBIX BEIICCTB PACTUTEIBHOTO MPOUCXOKACHHS. CYIIECTBEHHY IO 4acTh
JEKAPCTBEHHOTO CHIPhSI COCTABILIIOT AMKOpacTymue pacTeHus. [1oTpeOHOCTh B JICKAPCTBEHHOM PACTHTCIHHOM
CBIPbE (JICKAPCTBEHHBIX PACTCHUAX) HE YMEHBIINACTCS, TEXHOJIOTHS €TI0 3aTOTOBKH W BOCIPOM3BOJCTBA B IIPHPOITHBIX
VCIIOBHAX JKEJIACT 3HAYUTCIBHOTO COBEPIICHCTBA. M3BECTHO, YTO OHHM OKA3BIBAIOT OOJEE MATKOE, KOMILICKCHOC
JCHCTBHE HA OPTaHW3M YCIOBCKA M HCIIONB3YIOTCS NPH JICUCHWH MHOTHX XPOHHYECKHX 3a00ieBaHuil. Pacrymmee
AQHTPOINIOTCHHOE BO3JACHCTBHC HA MOMYJLILMHU IICHHBIX JICKAPCTBCHHBIX PACTCHUHM COKPAIIACT 3amachl UX ChIPhi. B
CBA3H C 3THM AKTYATbHBIMH CTAHOBATCS H3yUCHHC OHOJIOTHYCCKHX OCOOCHHOCTCH M pa3padoTKa HAYYHO 0O0OCHO-
BAHHOW arpOTEXHHUKH BO3ACIBIBAHUSI MHOTHX JICKAPCTBEHHBIX pacTeHmil. Humulus lupulus L. (XmMenp OOBIKHO-
BCHHBI) — HECHHOC JICKAPCTBEHHOC pacTeHHe. VX MCIomb3yroT Kak OO0JEYTOILIOINEE, CEIATHBHOE, CHOTBOPHOC
CPEZICTBO IPH MOBBIIICHHON HEPBHOW BO30OYIMMOCTH, HAPYIICHWAX CHA, HEBPAJTHH, BETCTOCOCYANCTOM AUCTOHUH,
HEPE3KO BHIPA’KCHHBIX CIIA3MaX KOPOHAPHBIX COCYIOB, TAXHKAPAMH, IPH PAHHUX CTATMIX TMICPTOHUIECKOH Ooes-
uu. [lo xmaccu(pmkanum pecypcoB IEKAPCTBEHHBIX pacTeHud Humulus lupulus L. — pacTeHHE ¢ IMPOKUM apeaiom,
HO C OTPaHMYCHHBIM 3aIlacoM CBIPhsL. B Mectax mpomspacranmst Humulus lupulus L. He 00pa3yeT KpyImHbIX 3apocieH [1].

B mocnennee BpeMsA B H3YYCHHH NPHPOAHBIX MOMYJIALMN PACTCHUIM NPHMEHACTCA KOMIUICKCHBIH MOAXO,
BKIIFOUAIOIMUH OHTOMOP(OIOTHICCKUE M IOIYLIMOHHO-3KOJOTHUCCKUE HCCIICIOBAHHUA. JTO JACT BO3MOKHOCTH
OOBCKTHBHO OIICHUTH COCTOSHWEC BHIA B IIEHO3C W IPOTHO3HPOBATH €TI0 MOBEACHHE B OyayiueMm. B cBs3m ¢ 31HM,
KOMILICKCHOE M3YUCHUE MPUPOIHBIX MOyt Humu luslupulus L. nmeer G0NBIIYI0 aKTy aTbHOCTb.

Xwmems (Humulus lupulus L.) SBASETCS BAXKHOM KyJIBTYPOH BO BCEM MHUPE, H3BECTHOW KaK OCHOBHOM BKYCOBOH
HHTpeMeHT B muBe. JlMBepcu()MUIMPOBAHHAS NMHBOBAPCHHAS MPOMBIIIIICHHOCTh TPEOYET Pa3HOOOPa3Hsi BKYCOB,
MPEBOCXOAHBIX TEXHOJIOTHUYCCKUX CBOHCTB M YCTOWYMBOW ArpOHOMHHM, KOTOPBIC SIBIBIIOTCA LICHTPOM II€PEAOBBIX
MOJICKYJIIPHBIX CEJICKIHOHHBIX YCHIMHA B XMene. CeleKIOHEphl XMEI ObUIH OTPAHUYCHBI B CBOCH CIIOCOOHOCTH
CO3JaBaTh INTAMMBI C JKCIATCIbHBIMH IPU3HAKAMH, OJHAKO W3-32 HEOOBMMHBIX M HEMPEICKA3YEMBIX MOICICH
HACJICIOBAHMA U CBA3AHHON C HUMH HEMEHAETICBCKOM CErperaly IeHeTHICCKIX MAPKEPOB [2].

B nocnexnee BpeMs HCTIOIB30BAHHUE XMEII TIEPEKUBACT HOBOC M3MCHCHHUE, BHI3BAHHOC PACTYIIMM HA MCKIY-
HAPOAHOM YPOBHE IPEIAIOYTCHHEM O0JIcé MHTCHCHBHO APOMATH3HPOBAHHOTO IMHBA, MOJICPKHBACMOTO CEKTOPOM
PEMECTICHHOTO IIMBOBAPCHUS. JTO IBH)KCHHE IPUBEIO K BBCACHUIO TOPA3A0 OOJIBINETO KOJMYECTBA XMEII HA Pas-
JMYHBIX 3Tanax MPOW3BOACTBA MUBA M K IMOCTOSHHO PACTYINEMY IIOMCKY HOBBIX BKYCOB. HekoTopswle copra Xmend,
TaKUM 00pa30M, MOIYUHIN 0CO00C BHHMAHHE, B TOM HHCIC HECKOJIBKO CTaphIX THIUYHBIX XMEICH, B OCHOBHOM
HCIIONB3YEMbIX O HACTOSIICTO BPEMEHH, XOTS HHTCHCHBHBIA ITOMCK HOBBIX COPTOB, IONYUMBIIHX HA3BAaHHC
“3eneHoe 30JI0TO”, TAKKE MMET MECTO. boJbIoe KOMMIECTBO HOBBIX M3BICKAHHBIX COPTOB OBLTO OIMCAHO M BCE
0opIIe IEHUTCS HA PhIHKE. [TT0OambHbIC TUTOMAIN BBIPAIMBAHIS XMEJIT YBEIMYMINCH 3a MOCICAHUE 5 JIET, XOTS
o0Imee MUPOBOE TPOU3BOACTBO MHBA COKPATHIIOCH 3a TOT K& IIEPHOJ, UTO MOATBEPXKIACT TCHACHIHMIO HCIIOIH30-
BaHM OOJBIICTO KOJMMYECTBA XMEJI HA TUTP muBa. KpoMme ToTo, MUt XMETS M €ro MPON3BOIHBIX OMHCAH IMUPOKUH
CHEekTp (papMaKOIOTHUECKUX CBOMCTB, 4 MMCHHO AHTHOKCHIAHTHBIC, TPOTHBOBOCIAINTEILHBIC H MPOTHBOOIYXO-
JIEBbIC CBOMCTBA, KOTOPBIE HMCIOT OOJBINOE 3HAYCHHE [ (hPapMALCBTHUCCKOW IMPOMBIIITICHHOCTH. BHOAKTHBHOCTH
IHBA MOXKET 3aBHCETH OT HMCIOJB30BAHMSI XMEJI, KOTOPBIH MOKET CTATh BA’KHBIM MHCTPYMEHTOM IS ITHBOBAPOB,
HALICICHHBIX HA Pa3paboTKy ()yHKIHOHATBHBIX MPOAYKTOB.

BasaTeic BMECTE, COCOWHCHHSA, BBIACIACHHBIC W3 Humulus lupulus L., 001a7ar0T MHPOKAM CIICKTPOM OHOJIO-
THYCCKOH aKTHBHOCTH, TAKUM KaK: IMPOTHBOBOCIAINTEIBHOC JCHCTBHE, IPOTHBOMUKPOOHOE ACHCTBHE, AHTHOKCH-
JaHTHOE nelicteue, anTHpommdeparusHoe 3dexTsl, 3¢ pexrsr muroxpoma P450, rmokoza a¢gdexrsr meradommsma,
ropMoHaJbHbIE 3((ekThl, TrunmaHbIe 3P (EKTHI B ceaaTHBHBIE / THITHOTHUYCCKHE 3(D(EKTHL

[To3ToMy LEmBIO HACTOSIIECH CTATBHH ABILICTCS OMMCAHHUC 3HAUCHHS XMEII B 3TOM HOBOM HANPABJICHHU MPOW3-
BOJICTBA MHBA, 0030p PHIHKA XMEI, COPTOB, (DOPM U METONOB MCIOJIB30BAHIS, COCTABA, 3HAYCHUS B OMOAKTHBHOCTH
TIHBA U HOBBIX OTKPBITUI B HCCICAOBAHMAX XMEA [3].

Kmouennie cnosa: Humulus lupulus L., 3¢pmpHbIe Macna, peHOTbHbIC COCAMHCHIS, Ty Iy Iy HH.
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