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Morphological and anatomical structure of Rubus saxatilis leaf

Introduction to the practical use of local raw materials of medicinal plants has an important practical signifi-
cance for pharmacy and cosmetic industry. Interest in raw materials of Rubus saxatilis is due to the biological
activity of compounds, use in folk medicine, as well as significant amounts of raw materials growing in
Central Kazakhstan. To introduce the raw material into practical application, the task of analyzing the
anatomo-morphological structure and identifying diagnostic features of the raw material was set. The results
showed that at the macroscopic level as diagnostic features of Rubus saxatilis raw material can be indicated
the difference in the structure of the upper and lower side of leaves, type of veining, the presence of soft
prickles, the structure of triple-complex leaves, almost complete absence of pubescence. At the microscopic
level, the diagnostic features of this species are the shape of transverse sections, the shape of leaf epidermis
cells and leaf petiole, the localization of receptacles in the mesophyll, the presence of rare simple unicellular
trichomes and essential oil glands raised above the surface of the epidermis. The results obtained can serve as
additional taxonomic characters in determining the species and authentication of raw materials of Rubus
saxatilis.

Keywords: Rubus saxatilis, plant raw material, anatomo-morphological structure, diagnostic features, leaf,
leaf petiole.

Introduction

The search for new sources of plant resources and biologically active substances in the natural flora is
an important task for the food, pharmaceutical and parapharmaceutical industries of Kazakhstan [1, 2].

When making cosmeceutical preparations, the emphasis should be on local raw materials, which are
widely distributed in nature, can be successfully grown in culture, contains a sufficient level of active com-
ponents, that is, can become a substitute for expensive foreign analogs.

Sufficiently widespread object in the natural conditions of Central Kazakhstan [3], which is a medicinal
plant used in folk medicine, is boneset (stone raspberry) — Rubus saxatilis L. (family Rosaceae).

In ancient times, people used Rubus saxatilis leaves and applied it to the skin, thus treating rubella and
urticaria, and in case of biliary scabies the juice from the leaves was taken internally. In case of skin inflam-
mations and acne, people prepared a decoction from its flowers and washed their faces with it. It has also
been proven in scientific studies that leaf extracts are effective against platelet reactivity [4].

In folk medicine, Rubus saxatilis is known for its ability to support the health of the gastrointestinal
tract, especially the intestines, helps not only to reduce the risk of constipation, but also to fight it. This is
due to the presence of dietary fiber, namely pectin substances [5, 6].

Due to the presence of a large number of antioxidant substances, including ascorbic acid, vitamin E, ca-
rotenoids and polyphenols, the berries and leaves of Rubus saxatilis can resist Parkinson's and Alzheimer's
diseases, as they promote brain activity and have neuroprotective properties, that is, they can protect nerve
cells (neurons) from damage and death, and improve their functioning and survival [5].

The presence of ascorbic acid makes the berry an excellent remedy against scurvy, it also activates the
function of cells, supporting the synthesis of collagen, which is important in the creation of cosmeceuticals,
increases stress resistance and immunity, thus useful both for the prevention and treatment of avitaminosis,
various colds, stimulates hematopoiesis, it is important for the prevention and treatment of cardiovascular
diseases, increases the elasticity and density of capillary walls [5, 7]. In addition, ascorbic acid promotes the
synthesis of cholesterol, a precursor of vitamin D [8]. A scientific study was conducted, which revealed that
fruits of Rubus genera are able to inhibit the growth of pathogenic microorganisms, as well as inhibit the
growth of some cancer cells in vitro [9].

Due to the presence of saponins in the leaves of Rubus saxatilis, the raw material has astringent,
choleretic, antiseptic, sedative, adsorbent and other actions. Due to its sedative properties, the raw material of
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Rubus saxatilis can also be used to create medicinal preparations that are aimed at the treatment and preven-
tion of insomnia. Saponins are also able to strengthen the human immune system and act against allergic skin
reactions, and therefore they are widely used to create cosmeceuticals [10].

Based on the useful properties of Rubus saxatilis raw material and its potential use for the production of
cosmeceutical preparations, we conducted an anatomo-morphological study of the leaves of this species to
establish the features of the structure and diagnostic features of the raw material at the macro- and micro-
scopic level.

Experimental

Collection of raw material Rubus saxatilis (leaves with petioles) was carried out in the stage of fruiting
(1st decade of August 2023) in the tract Karaagash (Belodymovsky branch, State National Natural Park
“Buiratau”).

In the analysis of morphological parameters, the appearance, surface structures, colors of leaves and
petioles were investigated. Samples of raw material were examined with Digital Microscope Levenhuk DTX
30, using magnification 16*10, 16*4.

For microscopic study, the raw materials were soaked in a mixture of glycerol: alcohol: water (ratio
1:1:1:1), and microparameters were made manually with a razor [11]. Microphotographs were obtained using
BiVisual Dio microscopy, photos were analyzed using Altamy Studio program, and processed in Paint 10.1
program. Classical summaries were used to describe plant morphology and anatomy [12—14].

Results and Discussion

Rubus saxatilis is a perennial herbaceous plant that grows widely under the canopy of small-leaved and
mixed forests of Central Kazakhstan [3], dominating in the herbaceous layer.

Leaves of bonesetter are triple compound, raised above the surface on long petioles, rough, covered
with stiff whitish hairs. The leaf length is 10-15 cm, width 12—16 cm. The terminal lobes are elliptical, with
an acute apex, wedge-shaped base and coarsely serrated edge. The raw material is pieces of leaves and peti-
oles, green and light green in color (Fig. 1). The upper side is dark green, matte, while the lower side is whit-
ish, with well-developed veins (Fig. 2). The veins are weakly expressed on the upper side. The veining is
pinnately setose. Rare white trichomes are noted along large veins.

Soft prickles are noted at the base of the leaves; the tip is pointed and darkly colored. The petiole is
rounded, finely ribbed, light green with reddish spots. From other species of raspberries, the raw material of
boneset is characterized by the structure of the leaf surface, soft prickles and long leaf petioles.

On the transverse section, the leaf of Rubus saxatilis is flat, dorsoventral type (Fig. 3). On both sides
there is a single-layer epidermis, the cells of the upper epidermis are larger, round-rectangular in shape, the
cells of the lower epidermis are small, rounded or prosenchyma-shaped. The epidermis is covered on the
outer side by a layer of cuticle, which is thicker on the lower side. Stomata are few, located on both sides of
the leaf plate. The leaf mesophyll is differentiated into columnar and spongy tissues. The columnar meso-
phyll is arranged in one layer and consists of elongated cells, while the spongy mesophyll is 2-3-layered.
Small conductive bundles, collateral, of closed type, oval or rounded in shape, are noted in the mesophyll.
Rounded receptacles are found in places.

The leaf epidermis and petioles bear rare essential oil glands (Fig. 4) and trichomes, simple, unicellu-
lar (Fig. 5). The glands are raised above the surface of the epidermis, multicellular, consisting of a rounded
head and a 2-3-celled pedicel.

The leaf petiole on the transverse section is curved (Fig. 6). The internal structure is characterized by
the presence of 3 conductive bundles: 2 bundles of rounded shape, located at the edges, 1 bundle in the mid-
dle, elongate-oval, slightly curved. The bundles are collateral, closed type, with a “cap” of a significant area
of sclerenchyma. The inner part is filled with loose and thin-walled cells of spongy parenchyma.
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Figure 2: Appearance of leaf and petiole of Rubus saxatilis: A — upper side of leaf, B— lower side of leaf,
C — prickles at the base of petiole, D — appearance of petiole

Y

1 — upper epidermis, 2 — lower epidermis, 3 — stomata, 4 — columnar mesophyll,
5 — spongy mesophyll, 6 — conducting bundle, 7 — receptacle

Figure 3: Transverse section of a Rubus saxatilis leaf (fragment)
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Figure 4: Appearance of the essential oil gland Figure 5. Appearance of a simple trichome
of Rubus saxatilis of Rubus saxatilis

A — general view of leaf petiole (Eq. 16x4),
B — fragment, 1 — bark parenchyma, 2 — epidermis, 3 — phloem, 4 — collenchyma,
5 — simple trichomes, 6 — sclerenchyma, 7 — xylem, 8 — gland, 9 — spongy parenchyma

Figure 6. Transverse section of the leaf petiole of Rubus saxatilis

Single-layered epidermis consisting of rectangular cells with thickened outer walls and a layer of cuticle
is noted along the perimeter. Rare simple trichomes, usually located in the corners, and single essential oil
glands are noted on the epidermis. A thin layer of bark parenchyma and areas of angular collenchyma lie be-
neath the epidermis.

The investigated species differs from other species of the genus Rubus L. by smaller volume of scleren-

chyma, more mesophytic structure of leaves, weak pubescence and absence of woodiness in the structure of
leaf petiole.

Conclusion

As diagnostic signs of Rubus saxatilis raw material can be indicated the difference in the structure of
the upper and lower sides of leaves, the type of veining, the presence of soft prickles and the shape of the leaf
petiole. Analysis of anatomical slices allows us to determine the diagnostic features of this species, such as
the shape of leaf epidermis cells and leaf petiole, the shape and localization of receptacles, the presence of
simple trichomes and essential oil glands.
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A.Jl. Opa3zo6aii, A.I'. Kymuna, H.B. Kunaiikuna, C.E. Tynerenosa

Rubus saxatilis xanbIparbIHBIH MOP(]OJIOTHAIBIK
JKOHE AHATOMUSIJIBIK KYPbLIBIMbI

Jopinik eciMIiKTepAiH MHKi3aThIH NPAKTHKAIBIK KONJaHyFa €HTi3y (apMaiis MEH KOCMETHKa eHEpPKociOi
YUIH MaHbI3bl INPAaKTUKAJbIK MaHbI3bl Oap. Rubus saxatilis WWKi3aTbIHA JEre€H KbI3BIFYIIBUIBIK,
KOCBUIBICTAP/IbIH OMOJIOTHSUIBIK OCNCEHITIrHE, XalBIKTBIK MEIMIMHAAA TaiiJanaHbllyblHa, COHZIail-aK
Opranblk Kaszakcranzma eceTiH INMKI3aTTBIH endyip KejemiHe OaiinmanbicThbl. IIIMKI3aTTBl NpaKTHUKAJIBIK
KOJIJaHyFa EHTi3y YIIiH aHaTOMHSIBIK-MOP(QOJIOTHSIBIK KYPBUIBIMABI ~Tajlgay »JKOHE UIIMKI3aTTBIH
JIUarHOCTHUKAIIBIK OENriiepiH aHbIKTay MiHAETI KOWbUIAbl. HoTwkenep MakpOCKOMMSIIBIK AeHreine Rubus
saxatilis UIMKI3aTBIHBIH [HATHOCTHKAIBIK OENrijiepi peTiHIe >KamlbIpaKTapiAblH >KOFAPFbI JKOHE TOMEHTI
JKAFbIHBIH KYPBUIBIMBIH/AFbl aHbIPMAIIBUIBIKTEI, BEHAUMS TYPiH, XYMCAK TIKCHEKTEpAiH OONybIH, YII
Ka0aTThl KambIpaKTapAbIH KYPBUIBIMBIH, TYKTiH TOJIBIK OOJMayblH KepceTTi. MHKPOCKOMUSIIBIK ACHIei e
Oyl TYpHIH AMarHOCTHKAJBIK Oenriepi KeNAeHeH KUMalapAblH IIIiHI, JKamblpak IeH KalbIpaK
JKAIBIPAKIIACHIHBIH SMHUACPMHUC JKACYIIATAPBIHBIH MilliHi, Me30(hMIAeri KOHTCHHEPIEePAiH JOKaIU3aLHsICH,
CHPEK Ke3JleceTiH KapamaibpiM Oip jkacyllajbl TpUXoMallap MEH SIHIEepPMHUC OeTiHEH JKOFaphl KOTepiireH
a¢up Maiibl 6e3nepiHiy O0oiybl. ANbIHFaH HOTWKeNep Rubus saxatilis IVKI3aTHIHBIH TYPIH aHBIKTAaya jKOHE
TYIHYCKAJIBIFBIH pacTay/ia KOChIMIIIA TAKCOHOMUSUIBIK Oelrinep 6oia anazsl.

Kinm  coe30ep: Rubus saxatilis, ©CIMOIK IIMKi3aTbl, aHATOMHSIBIK-MOPGOIOTHSIBIK — KYPBUIBIMBI,
IUAarHOCTUKANBIK OeNTijiepi, KaIrbIparsl, KarbIPaKIIack.

A Jl. Opazb6aii, A.I'. XKymuna, H.B. Kunaiikuna, C.E. Tynerenosa

Mopddosornueckasi 1 aHaTOMHU4YeCKasi CTPYKTYypa jgucta Rubus saxatilis

BBeznenue B mpakTHUecKoe UCTIOIH30BAHIE MECTHOTO CHIPBSI JISKAPCTBEHHBIX PACTCHUH NMEeT BaXKHOE IpaK-
THYECKOe 3HaueHue Juisl (hapMaIy U KOCMETHIECKOH MPOMBIIUICHHOCTH. MHTepec K chIpbio Rubus saxatilis
00yCIIOBIIEH OMOJIOTMYECKOH aKTUBHOCTBIO COSMHEHHUH, MCIONB3BOAHHEM B HAPOJHOH MEIMIMHE, a TaKKe
3HAYUTENFHBIMU 00BbEMaMH ChIpbsi, ipouspacrarontero B Llentpansnom Kasaxcrane. [[jis BBeeHUs ChIpbs B
HPAaKTHYECKOe NPUMEHEeHHe ObLia IOCTABJICHA 3ajaya aHajlu3a aHaTOMO-MOP(]OIOrHMYECKOro CTPOSHUS U
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BBISIBJICHUS] ANATHOCTHYECKUX MPH3HAKOB CBIPbS. Pe3ynpTaThl Mokasaiy, YTO Ha MAKPOCKOIMMYECKOM YPOBHE
B Ka4eCTBE AMAarHOCTUUECKUX MPU3HAKOB ChIPbsA Rubus saxatilis MOXKHO yKa3aTh pPa3HUIy B CTPOSHHUH BEPX-
HEH W HIDKHEH CTOPOH JIMCTBEB, THI KIMIKOBAHHS, HATNINE MATKHX KOJIOYEK, CTPOCHHE TPOHYIATOCIOXKHBIX
JHMCTHEB, MPAKTUYECKH TTOJHOE OTCYTCTBHE OmymieHws. Ha MHKPOCKOIMYIECKOM ypOBHE AMArHOCTHYECKUMU
TIpU3HAKaMH JJAHHOTO BUJIA SIBISIIOTCS (popMa MOIEPEUHBIX CPe30B, (opMa KIETOK SUASPMHUCA JICTA U JIUC-
TOBOTO YepeIlKa, JOKAIH3aIis] BMECTHINI B Me30(HIIIe, IPUCYTCTBUE PEIKUX IPOCTHIX OXHOKIECTOUHBIX
TPUXOM U A(PUPHOMACINYHBIX HKEIE30K, MPUITOJHUMAIOIINXCS HaJ IMOBEPXHOCTHIO snuaepmuca. [lomyuen-
Hbl€ pe3yJbTaThl MOI'YT CIIy>KUTh JOIOJHUTEIbHBIMU TAKCOHOMHUYECKUMH IIPU3HAKaMU IIPU OIpPEAEICHUN
BHUJIa U TIOATBEPKICHHUHU TTOJUIMHHOCTHU ChIpbs Rubus saxatilis.

Knouesvie criosa: Rubus saxatilis, pacTUTENIBHOE ChIpbE, aHATOMO-MOP(OJIOTHYECKOE CTPOCHHE, IHarHOCTH-
YEeCKUE NPH3HAKH, JIUCT, YePEIIOK JIUCTA.
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