| st: penpka 3uMHsIsI Kpyrutast uepHast — 304, yepraBka — 420

ITo macce xopHemiona ruOpujHbple KoMOuMHanuu Obut oT 100 mo 919 rp.
Kopuemnonel, co cpenueit maccoir 6omee 400 rp m aumamerpom OGomee 10 cm
CUMTAIOTCA HETOBAPHBIMU, OAHAKO Ipu BblpamuBaHuu B JIIIX HaoOopoT ornaror
MPEANOYTEHUE KPYITHBIM KOPHEIUIOAM.

Kak BugHO u3 TalOmumpsl, He mnpobiema co3faTb THMOPUI pEIbKU UYEpHOH,
OPEBOCXOAIIMNA 1O  ypokaHOCTH Jyumue copra (okoino 50% rulGpuaHbIX
KOMOMHanui npes3onuin craaapT YepHaBka). K ToMmy ’xe BbIpallleHHBIE COpPTa
IOKa3aJM OYEHb IJIOXYIO BHIPABHEHHOCTH KakK 110 Macce, Tak U 1o (Gopme U Jjaxe 1o
usery. Bce 3tu Henoctarku mpusBaH pemuTh F1 ruOpua, mo3ToMy MOITyYEHHBIE
JUHUY CJEeyeT OTOMpaTh J0 MOJYYEHHUS] YUCTHIX JIMHUW, U KaKIbIM roJ MPOBOJUTH
OLIEHKY IO THOpUIaM C UX y4acTHEM.
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Abstract: The present work analyzes some anatomical structure regularity of
leaves of Amaranthus hypochondriacus L. variety Krepish and Amaranthus tricolor
L. variety Valentina. Differences in anatomical structure of leaes were studied.

Keywords: Amaranthus hypochondriacus L., Amaranthus tricolor L., anatomical
structure, leaf, petiole.
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There are several species of the genus Amaranthus, whose raw material is
leaves [1]. Amaranthus hypochondriacus leaves are green and used as leaf vegetables
in salads [2]. Amaranthus tricolor leaves are burgundy in color and are used as leaf
vegetables and with black tea leaves. A. tricolor leaves contain red-violet pigment
betacyanin. It is a strong angioxidant and has immunostimulating properties [3,4]. In
A. hypochondriacus leaves betacyanin is absent. Their antioxidant properties are
much less pronounced compared to leaves A. tricolor. A biologically active food
supplement enriched with antioxidants is obtained. Usually, crushed fermented leaves
of Amaranthus tricolor and Camellia sinensis (L.) Kuntze are mixed. A. tricolor and
A. hypochondriacus often grown nearby like vegetable amaranths.

It is harder to distinguish the dry crushed leaves than fresh. In addition to
external signs, the plant anatomy can serve as a criterion allowing to establish
through a microscopic examination the specific diagnostic features. \We compared the
anatomical diagnostic features of dried crushed leaves of .A tricolor and a possible
impurity - leaves of A. hypochondriacus. The micropreparations were analyzed
according to the requirements of the common article from the Russian State
Pharmacopoeia X1V edition [5]. In order to identify the lignified elements, the cross
sections of the leaf petioles were treated with a few drops of alcohol solution of
phloroglucinol and a drop of 25% solution of HCI.

The mesophyll on the abaxial side of leaves of both species is differed from the
mesophyll on the adaxial side due to a strong development of intercellular spaces and
the photosynthetic apparatus features. A layer of spongy mesophyll can be developed
under the epidermis from the abaxial side of a leaf blade of the large leaves).

When observing the leaf blade from the surface of epidermal cells, it is visible on the
adaxial side with sinuous walls - straight on abaxial. Stomata are surrounded by about
3 - 4 epidermal cells. Stomatal apparatus is of anomocytic type.

In mesophyll, in the cells between the veins, the CaC,0, crystals occur in great
abundance. These cells are characteristic for the Amaranthaceae family and being the
large cells, and as usual each of them contains one druse of CaC,0,,

In the parenchymal cells of the medium and large lateral veins A. hypochondriacus
CaC,04can occur as crystal sand. They are numerous very small crystals. CaC,0,
crystals in the leaf parenchyma of A. tricolor are druses-shaped.

Figure 1, 2. Numerous crystals of CaC,04 in leaf mesophyll in A. hypochondriacus
(1) and A. tricolor (2). Magnification 240x.
A. hypochondriacus leaf is green, A. tricolor leaf is crimson in colour due to

the presence of betacyanin, the mesophyll cells pigment.
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Observing the slides of A. tricolor, the mesophyll coloration produced by betacyanin
Is disappeared after boiling in NaOH solution and water. It remains only in larger
veins. The cuticle overlying epidermis occurs in A. hypochondriacus leaf folding.
Trichomes are the capitate hairs with a multicellular stalk and a unicellular head.
Often a trichome stalk can be bent. Similar trichomes in the leaf epidermis of A.
tricolor are absent.

In the petiole cross-section in A. hypochondriacus and A. tricolor two side cord
of chlorenchyma was noticed. In contrast with the mesophyll of the leaf blade, the
chlorenchyma of the leaf petiole consists of more or less isodiametric, loosely
arranged cells. The same structure is found in the stem chlorenchyma.

The vascular bundles are immersed in the parenchyma and are located on the
distal part of the petiole along the arch. A groove is visible. Sometimes the epidermis
of the petiole contains trichomes and stomata. They are located in the distal part of
the petiole. Their structure is the same as that of leaf stomatal apparatus. Petiole base
has neither chlorenchyma nor stomata. Collenchyma forms a continuous ring under
the epidermis.

The druses are found in the cross section of the A. tricolor petiole. The stem of
A. hypochondriacus has a bundle structure. The vascular bundles are collateral, they
lie in several layers under the ribs. The lignification of the xylem tissue was shown
by alcoholic phloroglucinol solution staining and concentrated HCI to raspberry
color. The pith of the stem is represented by the large parenchymal cells. In the cross
section of an A. tricolor stem the non-bundle structure is obvious. The supporting
tissue — collenchyma — is located beneath the epidermis cells, then a layer of
parenchyma comes. Below the cylinder of the secondary phloem, the cambial layer
and a solid cylinder of secondary xylem are situated. In the parenchyma of the pith
one can see the common solitary vascular bundles.

A flower of amaranth has the subulate-acuminate bracts with a main secondary
vein. Capitate hairs with the multicellular stalks and a unicellular head are located at
the edges. Lateral inflorescence is represented by a double polynomial dihaziy united
in a cymoidal inflorescence. Apical inflorescence is an open brakteose tierce. The
epidermis of the bracts possesses numerous trichomes. They are capitate hairs with
the multicellular stalks and the unicellular heads. The head and stalks of the cells are
often broken off.

Leaf blades of bracts apex contains far fewer inclusions of CaC,0, than the
leaf blades of the foliage leaves and the cataphylls. Bracts are shown to have the
elongated epidermal cells with the straight walls. Epidermal structures are especially
diverse in the stems of different species of Amaranthaceae. They are described in
detail and can be used to diagnose the species. Only one type of trichomes has been
found on the bracts in the samples of both A. hypochondriacus and A. tricolor - in the
form of swollen epidermal cells.

The anatomical structure of leaf, stem and inflorescence of two species of
Amaranthus was studied. The diagnostic features, which make it possible to
distinguish the Amaranthus tricolor from the Amaranthus hypochondriacus were
detected. They are: druses CaC,0, in leaf and petiole parenchyma, absence the
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capitate hairs with unicellular head and multicellular stalk in the petiole epidermis. In
the contrast with the Amaranthus tricolor the structure of the Amaranthus
hypochondriacus stem is bundle.
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VJIK 635.62 )
WHTPOIYKIIUS MOMOPIUKHA B YCJIOBUSIX TAMBOBCKOI
OBJIACTH

Mazkosea Mapuna Anexkcanopoena, Ooyenm Kageopbl OUOMEXHOLO2UIL,
ceeKyul U CeMeH0800CMEA CelbCKOXO3AUCTBEHHBIX KYIbMYD,

@I'bOY BO Muuypunckuii ['AY

Kupuna Hpuna Bopucoena, 3asedyiowuii kagedpoti buomexuonocuil, cerexyuu

U CeMEH0B800CMBA CElbCKOXO03AUCMBEHHBIX KYIbMYP,
@I'bOY BO Muuypunckuii I'AY

Annomayun: Cmamvs NOCEAUWEHA BONPOCY UHMPOOYKYUU MOMOPOUKU 8
yenosusx Llenmpanvroeo Yeprozemwvs. Asmopamu npogedena oyeHKa X03aucmeeHHo-
OUONOCUYECKUX NPUSHAKO8 08YX U008 MOMOPOUKU. M3y ueHvl cpoKu NpoxXodicoeHus
Genopas pazsumus, yposICaAuHOCMb, MACCA NI0008.

Knioueevie cnosa: unmpooykyus, MaiopacnpocmpanenHvle  080UIHbLE
Kynomypol, Momopouxa roxuuxunckas, Momopouka Xxapanmus, YpONCAUHOCMDb,
macea nioooe.
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