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Resume. The article provides an analysis of the current state of scientific research of the rosehip (Rosa
L.) (Rosaceae family) and illustrates the prospects for their comprehensive study as sources of renewable
plant raw materials for the production of domestic medicines. It is noted that the search for new types of
medicinal plant raw materials is a very relevant task for the domestic pharmaceutical industry.
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MEPCMEKTUBbI UCMNOJIb30OBAHUSA
PACTEHUW POOA ROSA L.

Pestome: B cTtaTbe npuvBeaeH aHanm3 COBPEMEHHOIO COCTOSIHUS
HayYHbIX UCCcnegoBaHuii BUOOB poaa wnnosHuK (Rosa L.) (cem. Po-
30UBETHbIE - Rosaceae) 1 nokasaHbl NEPCNEKTUBbLI BCECTOPOHHETO
N3YYEHUS MX B KAYECTBE UCTOYHUKOB BO30GHOBIISIEMOrO PacTUTENb-
HOTO CbIpbsi AN NONYyYEHUsi OTEYECTBEHHLIX NpenapatoB. OTMeve-
HO, YTO M3bICKaHWE HOBbIX BUAOB NIEKAPCTBEHHOIO PACTUTENBHOMO
CbIpbs SIBMSIETCS BECbMa aKTyarnbHON 3ajadyen Ans 0Te4eCTBEHHOM
hapmaLeBTUHECKOW NMPOMbILLINIEHHOCTH.

KnroueBble cnosa: Rosa L., onopa KasaxctaHa, oduumansHas
MeauLuMHa, HapodHas MeauuvHa, nekapcTBeHHoe pacTeHuve, ne-
KapCTBEHHOE pacTUTENbHOE Chipbe, BONOrMyeckn akT1BHbIE Be-
LlecTBa, XMMUYECKUIA COCTaB.
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Introduction.

Today the pharmaceutical market is one of the most dy-
namic and fastest- growing. The increase in the market is
due to the growing demand for drugs and prevention prod-
ucts around the world, which is driven by such phenomena
as increasing welfare of the population, population growth,
aging of the population and obesity.

Over the past several decades, the popularization of herbal
medicine and the growth in its production have contributed
to a significant expansion of their share in the pharmaceuti-
cal market. In developing countries, 70-95% of the popula-
tion rely on herbal medicines for primary health care, main-
ly due to synthetic medicines' high cost or unavailability [1].
According to the World Health Organization (WHO), about
80% of the world's population use medicinal plants and oth-
er traditional medicines to meet their primary health care
needs [2]. This scale of turnover of preparations based on
herbal raw materials is due to a number of factors, such as
a wide range of pharmacological activity, the possibility of
using them in all age groups and their high safety with suf-
ficient efficiency and availability.

In the context of the import dependence of the pharmaceu-
tical market in Kazakhstan, the creation of new medicines
based on domestic herbal raw materials is one of the most
important tasks in the development of the pharmaceutical
industry in the country. The territorial and geographical posi-
tion of Kazakhstan provides a huge stock of medicinal plants
that have been widely used in traditional medicine for cen-
turies but have not yet found application in official medicine.
Materials and methods.

In this regard, plants of the genus rosehip (Rosa L.), be-
longing to the Rosaceae family, deserve attention.
Species of the genus rosehip (Rosa L.) are widespread in
the temperate and subtropical climatic zones of the world,
especially in the northern hemisphere, South Africa, India
and Mexico. More than 200 wild species of this genus are
widespread in all geographical areas and environments of
the northern hemisphere. Nevertheless, all over the world,
there are thousands of varieties, forms and hybrids of this
genus, since the species of this genus are very variable
and the ability of species to cross-hybridize due to com-
mon growth zones is noted [3]. The species belonging to
the genus Rosa are among the most popular ornamental
and garden plants on the planet.

Plants of the genus rosehip have long been used as a rem-
edy. Rosehip fruits are of high value due to the content of
biologically active substances, including vitamin C. As ear-
ly as the 4th century, images of roses were found on silver
coins during excavations in the Altai Territory. Theophras-
tus described multi-petaled roses in 300 BC. In Greece rose
water and jam were made from rosehip petals, and many
diseases were treated [3].

The species of the genus rosehip (Rosa L.) are thorny
shrubs up to 2 m high with brown-red branches covered
with rare, curved thorns. Their leaves are pinnate, with el-
liptical ovate sharp serrated leaflets. Flowers are single or
2-3. Fruits are spherical or ovoid, glabrous, orange or red,
fleshy, and contain numerous fruits.

Despite significant variability of species of the genus Ro-
sa L., their chemical composition is an important criterion
in taxonomy. Flowers, fruits and leaves contain vitamins
- C, E and K, as well as flavonoids, anthocyanins, carot-
enoids, tannins, pectins, phenolic acids, steroids, terpenes
and trace elements [4].

10 species of plants of the genus rosehip grow in the flora of
Kazakhstan: spiny rosehip (Rosa acicularis Lindl.), Albert’s
rose (Rosa alberti Regel), Begger’s rose (Rosa beggeriana
Schrenk ), dog rose (Rosa canina L.), shield-bearing rose-
hip (Rosa corymbifera Borkh.), Fedchenko’s rosehip (Rosa
fedtschenkoana Regel.), loose rosehip (Rosa laxa Retz.),
cinnamon rosehip (Rosa majalis Herrm.), prickly rosehip
(Rosa pimpinellifolia L.), wide-thorn rosehip (Rosa platya-
cantha Schrenk.) (Table 1) [5].

The SPh of the Republic of Kazakhstan contains mono-
graphs on the raw material of spiny rosehip (Rosa acicu-
laris Lindl.), Begger's rose (Rosa beggeriana Schrenk.),
shield-bearing rosehip (Rosa corymbifera Borkh.), Fedchen-
ko’s rosehip (Rosa fedtschenkoana Regel.), cinnamon rose-
hip (Rosa majalis Herrm.). Fruits are used as raw materi-
als. Rosehip fruits are a false berry formed from an over-
grown floral receptacle. In shape, the fruits are spherical
and slightly elongated, ovoid and elongated, elliptical and
fusiform, depending on the species. There is a hole at the
top of the fruit - a trace of the removed calyx; sometimes
5 whole-edged sepals closed at the top are preserved on
individual fruits. And the dog rose fruits have lobed, bent
downwards sepals; when they break off, a pentagonal plat-
form remains. The walls of the fruit are thin, fragile, wrin-
kled on the outside, shiny or matte, rough on the inside from
the abundance of hard bristly hairs. The sizes of the fruits
are different depending on the species: length from 0.7 to
3 cm, in diameter - from 0.5 to 1.5 (1.7) cm. Their color is
from orange-red to reddish-brown, dark brown; no smell,
the taste is sour-sweet. Inside the false fruit there are real
fruitlets - small, oblong nuts of light brown color.

Rosehips of the Caninae section differ in appearance from
those of the Cinnamomeae; they are larger, of a darker
(dark red or burgundy) color; the sepals are pinnate, after
flowering they are usually bent down and pressed against
the fruit, after ripening they crumble and a pentagonal disc
remains in their place.

Rosehip species of the Cinnamomeae section
Rosehip Cinnamon (May rosehip) Rosa majalis Her-
rm. - a thorny shrub 0.5-2 m high. Its branches are brown-
red, with a few small, slightly curved thorns, usually 2 at
the base of the leaves. The leaves are pinnate, consisting
of 7-9 oblong-elliptical or ovate, serrated leaflets. The flow-
ers are single or 2-3 with 5 sepals, lanceolate, simple, The
fruits (hypanthia) are spherical or ovoid, smooth, glabrous,
orange or red, fleshy; contain numerous small fruits (nuts).
Along with the May rosehip, fruits of other rosehip types of
the Cinnamomeae section are harvested; spiny rose (Ro-
sa acicularis Lindl.,), loose rosehip (Rosa laxa Retz.) and
other species of this section.

Harvesting of fruits is carried out in August-September when
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Table 1 - Characteristics of Kazakhstani species of the Rosa L. genus, used in folk (FM) and official (OM) medicine

Species Distribution in Chemical Therapeutic action, Stocks, introduction
Kazakhstan composition application of the species
1 2 3 4 5

Rosa acicularis
Spiny rosehip

Shrub, found in the
north of flat and low-
land Kazakhstan, in
the mountains from
the Altai to the West-
ern Tien Shan.

Raw material: whole
plant. Contains tannins,
flavonoids, catechins,
vitamins C, B2, P, car-
otene, carbohydrates,
essential and fatty oils.

Choleretic, astringent,
antiseptic, anti-inflam-
matory, vasoconstric-
tor, diuretic, fixing, an-
tibacterial, analgesic,
tonic, anti-febrile, he-
mostatic (PR, 1987, p.
74). Used by OM (SPh
8-11; SPh RK;Mash-
kovsky, 2005; SRM-
Kaz-2013), FM, WM.

Commercial reserves
of raw materials are
determined in the Dz-
hungarsky, Zailiysky
Alatau and on the Ket-
men ridge. (Medici-
nal plants of Kazakh-
stan 1996). Cultivat-
ed in SBG, DBG, KBG.

Rosa alberti Re-
gel — Albert’s rose

Shrub, found from the
Altai to the Western
Tien Shan. Used as a
vitamin (PR, 1987, p.
75). OM is used (SRM-
Kaz-2013, 42-4901-08).

Raw material: fruits.
Contains vitamins C,
P, carotene, flavonoids
(PR, 1987, p. 75).

Used as a vitamin (PR,
1987, p. 75). Used by
OM (SRMKaz-2013,
42-4901-08).

Commercial reserves
of raw materials are de-
termined in the Dzhun-
garsky, Zailiysky Alatau
and on the Ketmen
ridge. (Medicinal plants
of Kazakhstan 1996).

Rosa beggeri-
ana Schrenk — Beg-

Shrub, found in the Tar-
bagatai, Dzhungar-

Raw material: whole
plant. Contains flavo-

Used as a fixing, multi-
vitamin, choleretic, ton-

Small reserves of
raw materials have

na L.- Dog rose

western Kazakhstan
and theTien Shan.

plant. Contains triter-
penoids, vitamin C,
phenol carboxylic acids
and their derivatives,
tannins, flavonoids,
wax, steroids, carbo-
hydrates, triterpene al-
cohols, carotenoids,
anthocyanins, leuko-
anthocyanidins, lip-
ids, higher aliphatic hy-
drocarbons, essential
and fatty oils, tocopher-
ols (PR, 1987, p. 77).

analgesic, astringent,
hemostatic, adaptogen-
ic, antipyretic, diuretic,
choleretic, anthelmint-
ic, tonic (PR, 1987, p.
77). Used by OM (SPh-
11),WM, FM, Exp.M
(WURP, 2001, p.494).

ger’s rose skiy Alatau and Tien noids, catechins, tan- ic (PR, 1987, p. 76). been identified on
Shan mountains. nins, vitamins C, E, P, Used in OM (SPh 8-11; | the Karzhantau
B2, essential and fatty | SPh RK), and FM. Ridge (Gemedzhie-
oils (PR, 1987, p. 76). va et al., 2014). Cul-
tivated in SBG.
Rosa cani- Shrub, found in north- | Raw material: whole Used as a detoxifying, | Cultivated in SBG.

Rosa corymbifera
Borkh. - Shield-bear-
ing rosehip

Shrub, found in
the Kyrgyz Alatau,
Karatau and West-
ern Tien Shan.

Raw material: whole
plant. Contains phe-
nol carboxylic ac-

ids and their deriva-
tives, flavonoids, ca-
rotenoids, vitamins C,
E, P, tannins, fatty oil
(PR, 1987, p. 78).

Used for anemia, as-
thenia, peptic ulcer, hy-
poacid gastritis, uri-
nary and cholelithia-
sis (PR, 1987, p. 78).
Used by OM (SPh-11;
SPh RK), and FM.

Cultivated in SBG.

Rosa fedtschen-
koana Regel — Fed-
chenko’s rose

Shrub, found in the low
and middle mountains
of the Dzhungarskiy
Alatau and Tien Shan.

Raw material: fruits.
Contains vitamins
C, P, E, tannins
(PR, 1987, p. 79).

Used as a choler-

etic, astringent, anti-
septic, diuretic, anti-in-
flammatory, vasocon-
strictor, fixing, antibac-
terial, analgesic, ton-
ic, anti-febrile, hemo-
static (PR, 1987, p.
79). Used by OM (SPh
8-11; SPh RK;Mash-
kovsky, 2005), and FM.

Cultivated in SBG.
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Rosa laxa Retz. -
Loose rosehip

Shrub, found in
the steppe zone of
flat and mountain-
ous Kazakhstan.

Raw material: fruits.
Contains carot-
enoids, vitamins C, P
(PR, 1987, p. 80).

Used as a vitamin sup-
plement for anemia,
asthenia, peptic ul-
cer, hypoacid gastri-
tis, liver diseases, ne-
phritis, cystitis (PR,
1987, p. 80). Used by
OM (SRMKaz-2013,
42-4901-08), FM.

Rosa maijalis Herrm.
- Cinnamon rose

Shrub, found in the
steppe zone of flat and
low-hills Kazakhstan,
in the Altai and Tar-
bagatai mountains.

Raw material: fruits.
Contains vitamins C, P,
carotenoids, catechins,
flavonoids, anthocya-
nins, leukoanthocyani-
dins (PR, 1987, p. 81).

It is used as a multivi-
tamin, choleretic, ton-
ic, adaptogenic (PR,
1987, p. 81). Used by
OM (SPh-11, SPh RK;
PhMRK 42-138-97;
SRMKaz -2013), FM.

Commercial reserves
of raw materials have
been found on the Ket-
men, Dzhungarskiy
Alatau, Western Tar-
bagatai, Zailiyskiy
Alatau, Kurchumskiy
ridge, in the Irtysh re-
gion (Medicinal plants
..., 1998, p. 113).

Rosa pimpinellifo-
lia L. (=Rspinosissi-
ma) - Prickly rosehip

Shrub, found every-
where, except deserts.

Raw material: fruits.
Contains organic ac-
ids, carotenoids, vita-
mins C, P, tannins, fla-
vonoids, anthocya-
nins (PR, 1987, p. 84);
O-glycosidated fla-
vonols (of kaemp-

ferol and isorhamne-
tin) (Porter et al., 2012)

Suitable for industri-
al production of food
coloring with P-vita-
min activity (PR, 1987,
p. 84). Used by FM.

Cultivated in SBG.

Rosa platyacan-
tha Schrenk - Wide-
thorn rosehip

Shrub, found in the
Dzhungarskiy Alatau
and Tien Shan.

Raw material: fruits.
Contains triter-

pene saponins, vita-
mins C, carotene, fla-
vonoids, phenol car-
boxylic acids, cum-
in, tannins, anthocya-
nins (PR, 1987,p.83).

Used as a source
of vitamin C (PR,
1987, p. 83).

List of abbreviations

SPh RK - State Pharmacopeia of the RK
PR - Plant resources of the USSR
SRMKaz - state register of medicines
SBG - state botanical garden

DBG - Dzhezkazgan botanical garden
KBG - Karaganda botanical garden

OrM - oriental medicine

OM - official medicine
FM - folk medicine

WM - Western medicine

Exp.M - experimental medicine
WURRP - wild useful plants of Russia
PhMRK - pharmacopoeial monograph of the Republic of Kazakhstan

they take on an orange-red or red color. Fruit collection must
be completed before frost. The fruits are collected in buck-
ets or baskets and quickly scattered for drying in a layer of
2-3 cm on mats, metal nets in warm ventilated rooms. The
raw materials are mixed periodically. It is preferable to use
fast artificial drying in dryers of various types at a tempera-
ture of 80-90 ° C, which ensures the preservation of vita-
min C in the raw materials [6].

Rosehip species of the Caninae section

Dog rose (Rosa canina L.) is a shrub up to 3 m high with
thin branches covered with sparse, strong, curved thorns,
strongly widened towards the base. The leaves are alter-
nate, pinnate, with 5-7 elliptical sharp-serrate leaflets. From
the upper side, the leaves are dark green, from the lower
one - greyish-green. Stipules are fused with the base of
the petiole. The flowers are large, on long pedicels, soli-
tary, sometimes arranged 2-3 together, at the base with lin-
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ear-lanceolate bracts. There are 5 sepals, pinnately dissect-
ed, bending down after flowering and falling off long before
the fruit ripens. Corolla is 5-lobed, pale pink, or white. The
fruits are false, formed by an overgrown receptacle (hypan-
thium), enclosing fruitlets (nuts).

Collecting fruits of dog rose and other species of the Caninae
section is carried out throughout the autumn, from the mo-
ment of their complete reddening to frost. The harvesting pe-
riod is longer than that of the rosehip of the Cinnamomeae
section, therefore, air drying in dry hot weather is most often
used. Unripe fruits contain insufficient organic acids and ca-
rotenoids, so they are not good for collecting. [7].

Refined raw materials are crushed false fruits, freed as
much as possible from hairs and fruitlets - nuts. These are
separate pieces of false fruit of various shapes and sizes.
Raw materials of peeled fruits are often used in the form
of powder [7].

Extracts and compounds isolated from various types of rose-
hip are widely used as traditional medicines. They are used
to treat skin diseases, diarrhea, arthritis, and liver and kid-
ney dysfunction [8-16]. Alcohol extracts from various rose
species also showed some antiviral activity without any cy-
totoxic effects [17]. The anticancer effect of plants of the
genus rosehip (Rosa L.) is explained by the rich content of
biologically active substances that exhibit antioxidant ef-
fects. Studies have shown that neutral and acidic phenols
are the main components of the rosehip extract (Rosa L.),
and inhibit the growth and proliferation of various cancer
cells [18]. It was noted that extracts from R. canina contain
isoflavone phytoestrogens, which have in vitro antitumor
activity against breast cancer (MCF-7) [19]. Extracts from
other plants, such as R. rugosa, also contain other active
compounds that affect the epigenetics of cancer cells, in-
hibit the activity of Histone acetyltransferases, and induce
apoptosis in prostate cancer cell lines [20].

Biologically active substances contained in the species of
the genus rosehip are also used for the cosmetic industry.
R. alba, R. borboniana, R. canina, R. centifolia, R. dama-
scena, R. davurica, R. floribunda, R. gallica, R. hybrida, R.
moschata, R. multiflora, R. rubiginosa, R. rugosa and R.
spinosissima are currently used for cosmetic purposes and
have scientifically proven skin care activity [21]. For exam-
ple, ethanolic extract of R. multiflora flowers prevents ultra-
violet (UV) -induced biochemical damage leading to photo-
aging by reducing reactive oxygen species (ROS), interleu-
kin (IL) -6, IL-8, and matrix metalloproteinase (MMP) [22].
The authors have shown that the powder from the seeds
and their shells of the rosehip R. canina can increase the
lifespan of cells, reduce wrinkles, moisturize and increase
the elasticity of the skin [6]. Extract from R. gallica petals
reduces the expression of solar UV-induced MMP-1, which
is a sign of wrinkle formation [23]. Extracts and compounds
isolated from R. canina, R. gallica, and R. rugosa have been
extensively studied to assess their effectiveness as poten-
tial ingredients for skin lightening [24—26]. It was found that
polyphenols contained in large amounts in Rosa sp., espe-
cially quercetin, kaempferol, and ellagic acid, have in vitro

inhibitory activity against tyrosinase, an enzyme responsi-
ble for melanin synthesis [26]. The phytochemical compo-
sition of plants of the genus rosehip (Rosa L.) varies and
depends on geographic location, ecology, soil composition,
and other environmental factors [27].

Recent studies by Dani et al. have shown that the phyto-
chemical composition of Rosa sp. also depends on the de-
velopment and aging of flowers [28]. The most studied parts
of Rosa L. plants are rosehip fruits, which are known to be
a rich source of natural antioxidants, for example, polyun-
saturated fatty acids (PUFAs) such as linoleic acid, as well
as flavonoids, triterpenoids, and phytosterols [29]. Galac-
tolipids, which are also found in rosehip, have shown some
anti-inflammatory and antitumor activity [30]. It was found
that R. rugosa buds contain acidic polysaccharides with
antioxidant and antiaging properties [31], neuroactive de-
psid glucosides, flavonoids, and tannins [32]. Flavonoids,
including derivatives of kaempferol and quercetin, were al-
so found in the flower buds of R. damascena [33]. It has
been shown that the leaves of various plant species of Ro-
sa L. contain significant amounts of polyphenols, ranging
from 5.7 £ 0.08% to 15.2 £ 0.21% of the dry weight of the
raw material [34]. R. canina leaves have a higher content
of polyphenols than fruits [35].

Results and discussions.

Rosehip preparations

In scientific medicine, fruits are mainly used in the form of
infusions, extracts, syrups, pills, candies, pills as vitamin
agents. Obtained from the rose hips of the Cinnamomeae
section carotolin (oil extract of carotenoids) is used exter-
nally in the treatment of trophic ulcers, eczema and other
diseases, and rosehip oil is used externally for cracks and
abrasions in the nipples of nursing women, bedsores, tro-
phic ulcers of legs, dermatoses. In addition to dry rose hips,
fresh cultivated varieties of rose hips, obtained by breeding
May rosehip, Webb's rose and edge-row rose are also used
as raw materials for obtaining syrup, carotoline and oil. [6].
The fruits of the dog rose (Rosa canina L.) are used as raw
materials for the preparation of holosas, which has a chol-
eretic effect and is used for cholecystitis and hepatitis [6].

Plants of the genus Rosa L. due to their rich chemical com-
position, represented by vitamins, flavonoids, anthocyanins,
carotenoids, tannins, pectins, phenolic acids, steroids, ter-
penes and microelements, are of great interest as a source
of natural renewable raw materials. Among them, wide-
thorn rosehip (Rosa platyacantha Schrenk), growing in Ka-
zakhstan, is of scientific and practical interest for a com-
prehensive and in-depth study as a promising source of
raw materials for the creation of new domestic drugs. Are-
view of the literature showed that there are no modern da-
ta on the phytochemical and pharmacognostic study of the
wide-thorn rosehip raw material. The development of med-
icines based on affordable and highly economical domes-
tic medicinal plant raw materials makes it possible to con-
tribute to the import substitution policy of the Kazakhstani
pharmaceutical market.
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DOAPMALIVS KA3SAXCTAHA
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TEXHOJIOT'MA ®APMALEBTUYECKOI'O ITPOU3BOACTBA

Bknapn aBTopoB. Bce aBTOpbI NPMHMManM paBHOCKIIbBHOE yYacTue Npy HanucaHuy AaHHON CTaTby.

KoHcbnukT nHTepecoB — He 3asBMeH.

HaHHbIi MaTepuan He Obin 3asBreH paHee, ANs Ny6nukauuv B Apyrux U3AAHWUAX U HE HAXOAWUTCA Ha PacCMOTPEHUW APYTMMU n3aaTenb-
cTBaMMU.

Mpwn npoBeaeHWn AaHHo paboTbl He BbIN0 PUHAHCMPOBAHNS CTOPOHHUMUW OPraHU3aLMSMU U MEAULMHCKUMU NPEACTaBUTENbCTBAMM.
®duHaHCMpoBaHue — He NPOBOAMNIIOCH.

ABTopnapabIH yneci. bapnbik aBTopnap ocbl MakanaHbl xasyfa TeH Aopexeae KaTbiCTbl.

Myanenep KakTbIFbICbl — MONiMAENTEH XOK.

Byn martepuan 6acka 6acbineimaapaa xapvsnay yiwiH 6ypbliH ManiMaenMereH xxeHe 6acka 6acbinbiMaapablH kKapaybiHa YCbIHbINMaraH.
Ocbl )KyMbICTbI XYPri3y KesiHae CbIpTKbl yibIMAap MeH MeAULIMHAIbIK eKiNAIKTEPAIH KapXblNaHabIpybl KacarfaH oK.

Kapxbinanablpy xyprisinmepi.
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