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1. Introduction
Common cranberry (Vaccinium oxycoccos, Oxy-

coccus palustris Pers.; Oxycoccus quadripetalus Gilib.) 
Is an evergreen plant of the genus Vaccinium of the 
heather family (Ericaceae). Occurs in northern and cen-
tral Europe, northern Asia, and North America [1, 2]. 
Cranberries grow in swampy pine and mixed forests, in 
oligotrophic and mesotrophic swamps. Distributed in the 
western right-bank Polissya, the north-eastern part of the 
left-bank Forest-Steppe, occasionally in the Carpathians 
and Prykarpattya. Procurement is possible in Volyn, 
Rivne, Zhytomyr, Chernihiv regions and in the Carpath-
ians [3]. The small cranberry (Oxycoccus microcar-
pus Turcz. Ex Rupr.) is listed in the Red Data Book of 
Ukraine [4]. There are certain logistical difficulties in 
harvesting raw cranberries in the natural environment, 
so for use in the pharmaceutical industry and in accor-
dance with the requirements of Good practice of growing 
and collecting raw materials of plant origin [5], it is ad-
visable to cultivate this plant.

Cranberries are one of the main commercial crops 
in America, but most of them cultivate large cranber-
ries (Oxycoccus macrocarpus (Ait.) Pursh) and various 
varieties. In Ukraine, this crop is grown in Rivne, Volyn, 

Poltava, Zhytomyr, Kyiv, and Cherkasy regions. In 
Ukraine, cranberries occupy only 312 hectares, and the 
area of plantations is constantly growing [6].

In the food and pharmaceutical industries, cran-
berries are mainly used, which contain micro- and mac-
roelements, vitamins, flavonoids, phenolic acids, antho-
cyanins, organic acids, and other substances. Cranberry 
fruits are widely used in the confectionery industry. Most 
of this raw material is processed into juice, fruit juice, 
syrup, sauce, jam and dried sweetened berries, and the 
rest is sold fresh. Cranberry juice has a bactericidal effect 
against staphylococci, streptococci, Escherichia coli, and 
Proteus, so it is used in the treatment of purulent wounds 
and burns. Cranberry fruits stimulate the secretion of 
gastric juice, so they are often used to treat gastritis with 
low acidity and inflammation of the pancreas [7].

In the Ukrainian pharmaceutical market such drugs 
as “Uromax”, “Nefrokea”, “Uroxin”, “Uronorm”, “Urinal”, 
etc. are presented, and are used in diseases of the urinary 
tract [8, 9]. But all these drugs and functional supplements 
are made based on biologically active substances (BAS) 
cranberry fruit, although the leaves and shoots of this plant 
also contain valuable BAS and are promising raw materials 
for further study and development of new drugs.
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Previous studies have shown that plants of the ge-
nus Vaccinium are promising sources for the creation of 
hypoglycemic and hypolipidemic agents, namely ex-
tracts from bilberry leaves [10, 11], blueberry leaves [12] 
and bearberry leaves [13, 14]. Studies have shown that 
extracts from the leaves of cranberries are also promising 
when used to correct insulin-resistant conditions [15]. 

In view of this, in order to create new medicines 
based on cranberry shoots and leaves, it is necessary to 
develop instructions for cultivating the plant, harvest-
ing raw materials and methods of quality control. For 
analysis, common cranberry leaves were chosen as the 
most common wild raw material, and large cranberry 
leaves as the most common cultivated raw material, as 
they are the most promising types of medicinal plant 
raw materials for introduction into pharmaceutical and 
medical practice.

The aim of the research was to determine the stan-
dardization parameters of the leaves of large cranberry 
(Oxycoccus macrocarpus (Ait.) Pursh) and common 
cranberry (Oxycoccus palustris Pers.).

2. Planning (methodology) of the research
In Fig. 1 a graphical representation of the research 

planning process is shown.

3. Materials and methods
The objects of the study were samples of large 

cranberry leaves and common cranberries, which were 
harvested in August 2020 in Kyiv (Pereyaslav suburbs, 
50.10314334026342, 31.46151900698126) and Volyn 
(Manevychi district, Nova Ruda village, 51.4963673941) 
regions. The identity of the plant was established by pro-

fessor Tetiana Gontova, D.Sc. [16]. Voucher specimens 
were deposited at the Department of Pharmacogno-
sy (National University of Pharmacy, Kharkiv, Ukraine, 
No. 592–594). The raw material was dried at room tem-
perature in a well-ventilated area for ten days and stored 
in paper bags [17].

Macro- and microscopic studies of raw materials 
were performed according to the method of State Pharma-
copoeia of Ukraine 2.8.23 “Microscopic examination of 
medicinal plant raw materials” [17]. Macroscopic examina-
tions were performed using a magnifying glass and MBS-9 
binocular microscope. The study of the anatomical struc-
ture of large and common cranberry shoots was performed 
on samples of whole and cut raw materials in accordance 
with the requirements of SPhU. Shoots were fixed in a mix-
ture of 96 % ethanol P-glycerol P-purified water P (1:1:1). 
The structure of stems and leaves was studied in cross sec-
tions. The epidermis of the organs was examined from the 
surface according to conventional methods [17]. The pow-
dered raw material was ground in accordance with the re-
quirements of SPhU monograph 2.9.12 “Sieve analysis” and 
clarified with chloral hydrate P [17]. Investigations of trans-
verse and longitudinal sections, epidermis and preparations 
from the surface were performed using microscopes MBS 9, 
MS 10 (glasses x5, X10, 15, lenses x10, X40), Micromed 

XS-4130 (eyepiece WF15X, 
lenses x40/0,65, х10/0,25) with 
a photomicro nozzle (China). 
The results of the study were 
recorded using a Canon IXUS 
220 HS camera.

To develop a method 
for identifying the main BAS 
in the cranberry leaf used the 
TLC method. Merck Silica gel 
F254 blades were used for 
chromatography. Solvents for 
the preparation of chromato-
graphic systems used the qua
lifications of p.f.a. or ch. p.; 
ratios of solvents, denoted  
by numbers, taken in volumet-
ric units.

Determination of the 
content of impurities was per-
formed in accordance with 
the requirements of SPhU 2.0, 
2.8.2 [17]. Determination of 
weight loss during drying 
was performed in accordance 
with the requirements of 
SPhU 2.0, 2.2.32 [17]. Deter-
mination of the total ash 

content was performed in accordance with the require-
ments of SPhU 2.0, 2.4.16 [17].

The content of flavonoids was determined in ac-
cordance with the monograph SPhU spectrophotomet-
ric method in terms of hyperoside according to the 
method described in the monograph SPhU 2.2 “Blue-
berry leaves N” [17].

Fig. 1. Planning of the research

Step 1

•Review of primary sources on the state of study of morphological and
anatomical features of the leaves of large cranberry cranberries
(Oxycoccus macrocarpus (Ait.) Pursh) and marsh cranberries
(Oxycoccus palustris Pers.), chemical composition and application

Step 2

•Procurement of samples of raw materials from different regions of
Ukraine

Step 3
•Preparation of raw material samples for macro- and microscopic
analysis, selection of quality indicators and determination of analysis
methods

Step 4
•Conducting experimental research

Step 5

•Description of morphological and anatomical features of leaves and
stems of large cranberry cranberry (Oxycoccus macrocarpus (Ait.)
Pursh) and common cranberry (Oxycoccus palustris Pers.).
Determination of diagnostic signs

Step 6 •Determination of cranberry leaf standardization parameters
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4. Research results
The raw material is dried whole of large cranberry 

(Oxycoccus macrocarpus (Ait.) Pursh) or common cran-
berry (Oxycoccus palustris Pers.). Sometimes there are 
remnants of stems.

According to the results of macroscopic analysis of 
samples of whole raw materials of large cranberries 
(Fig. 2) fragments of woody plagiotropic (horizontal) 
shoots 7.0–42.0 cm long, 0.15–0.20 cm in diameter and 
orthotropic (ascending) shoots were considered.  
3.0–25.0 cm long, up to 0.1 cm in diameter. The stems of 
horizontal shoots are covered with dark brown periderm, 
often with longitudinal crinkle, ascending - light brown 
or brown periderm. Leaf arrangements alternate, inter-
node short (0.3–0.9 cm). Leaves (Fig. 3, a–c) are simple, 
short-petiolate. The leaf blade is entire, leathery, shiny on 
the upper side, from dark green to brown-green and 
brown, from the bottom – from bluish green to light 
brown. The blade is narrow to oval in shape, occasional-
ly round and ovoid, 0.3–0.6 cm wide and 0.8–1.8 cm long, 
the apex and base are rounded, the edge is solid, curved 
downwards. Veining pinnate, on the upper side well vis-
ible main and lateral veins, on the lower – well visible 
main vein, occasionally – lateral.

Fragments of horizontal woody shoots of common 
cranberry (Fig. 3) 7.0–12.0 cm long, up to 0.1 cm in diam-
eter and ascending shoots 4.0–23.0 cm long, up to 0.1 cm 
in diameter. The surface of the stems is light brown, the 
periderm easily peels off into thin strips. Leaf arrange-
ments alternate, internode short (0.4–1.2 cm). Leaves 
(Fig. 3, a–c) are simple, short-petiolate. Leaf blade leath-
ery, shiny on the upper side, green (occasionally single 
leaves are brownish green), on the lower – bluish-green 
or almost white from the wax layer, shape – narrowly 
oval or lanceolate, 0.2–0.5 cm wide and 0.6–1.3 cm long, 
the tip is pointed or sharp, the 
base is rounded, the edge of the 
blade is solid, bent down. Vein-
ing pinnate, on the lower and 
upper sides are clearly visible 
main and lateral veins.

When studying the mi-
croscopic features of the raw 
material, it was determined 
that the top of the horizontal 
shoot of a large cranberry 
(Fig. 4.1) is not woody, has a 

triangular shape with rounded corners in the cross 
section. The surface of the stem is very unevenly tu-
berous (Fig. 4.1, a), covered with epidermis with a 
layer of well-developed cuticle. Epidermal cells with 
unevenly thickened membranes, compressed, with 
brown content. The cells of the primary cortex are 
parenchymal, compressed on the sides, mainly with 
thickened brown walls, filled with a homogeneous 
substance (Fig. 4.1, b).

In the area of the primary cortex there are rounded 
cavities. The type of structure is the axial non-fascicular 
cylinder. Outside is a wide (3–5 layers) ring of mechani-
cal tissues with a wide lumen, unevenly compressed cells 
(Fig. 4.1, c), below the solid ring contains 2–3 layers of 
phloem cells (Fig. 4.1, d) with brown content. The xylem 
is dominated by leading elements, represented by porous 
and ladder vessels, which differ slightly in diameter. Ves-
sels have a radial arrangement and are interspersed with 
1-row core beams (Fig. 4.1, e). The core is considerably 
compressed and consists of the squeezed cells containing 
a brown secret (Fig. 4.1, f ).

The stem in the middle part of a horizontal shoot 
has a round shape, covered with a layer of tissue that 
peels in places. This layer consists of a thin epidermis  

with cutin (Fig. 4.2, a), a narrow 
homogeneous brown zone of 
the primary cortex (Fig. 4.2, b), 
the cells of which are com-
pressed and do not differ in 
structure and rings of densely 
large lumen fibers (Fig. 4.2, c), 
which in cross section have a 
shape from polygonal to oval.

Below is a thin peri
derm, which borders the phloem 
(Fig. 4.2, f ). Phellogen has a 
protophloem origin, still charac-
teristic of some heather [18, 19]. 

Cork cells have a dense homogeneous brown con-
tent, phelloderma cells accumulate anthocyanin 
(Fig. 4.2, e). The phloem area is narrow (Fig. 4.2, f ), the 
cells have slightly thickened walls, sieve tubes are small 
in diameter. The xylem ring (Fig. 4.2, g) is wide, the ves-
sels dominate, approximately the same in diameter, are 
located more often by 1-row rays and alternate with  
1-(2)-row core rays. The type of vessels is porous and 
ladder-shaped (Fig. 4.2, h, i). In the primary xylem there 
is almost no libriform.

Fig. 2. Macroscopic signs of large cranberry shoots: 1 – general view,  
2 – leaves: a – mixture, b – size range of width; c – size range of length
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Fig. 3. Macroscopic features of cranberry shoots. 1 – general view, 2 – leaves:  
a – mixture, b – size range of width; c – size range of length
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The areas of the primary xylem opposite the cor-
ners of the core are darker because the vascular rays are 
centered. The core is well developed, in outline – 4–5-an-
gular, its cells are parenchymal, with slightly thickened 
walls and straight pores, containing starch (Fig. 4.2, j), 
differ in size. Starch grains are small, simple and com-
plex, with Lugol’s solution giving a dark blue  
colour (Fig. 4.2, k).

In general, the anatomical structure of the ascend-
ing stems of large cranberries is like the structure of hori-
zontal stems [20]. But there are some differences. At the 
top of the stem is rounded in outline, but with significantly 
wavy contours (Fig. 5.1, 5.2). In the epidermis there are 
single simple covering hook-shaped hairs (Fig. 5.3); cells 
of the cortex parenchyma contain large druses (Fig. 5.2, c); 
the type of structure of the axial cylinder is transitional; 
xylem is less developed, the xylem area contains many 
large cavities (Fig. 5.1, 5.2, a); core rounded, well defined, 
does not contain starch. In the middle part of the stem 
under the periderm (Fig. 5.4, a) the ring has thick-walled 
elements of the phloem, the size of these cells varies con-
siderably, the membranes are evenly thickened, there are 
small-diameter cavities (Fig. 5.4, b); the area of the phloem 
on the border with the cambium is brown (Fig. 5.4, c), 
which is determined by the content of cells and the color of 

cell membranes; in a xylem the libriform is better devel-
oped and therefore the accurate radial arrangement of 
vessels is not observed; vessels differ in diameter.

The general anatomical structure of horizontal and 
ascending stems of common cranberries in the upper and 
middle part is similar to the structure of large cranberry 
stems (Fig. 6.1, 2). 

The tops of the ascending stem are covered with 
epidermis with simple covering upright curved to the 
surface trichomes with a rounded top (Fig. 6.1, a). Large 
druses and single prismatic crystals of calcium oxalate 
were found in the cells of the cortex parenchyma 
(Fig. 6.2, b, c). The vessels of the xylem are surrounded 
by well-developed areas of libriform.

The petiole of a large cranberry leaf is oval in 
cross-section (Fig. 7.1). The adaxial side is somewhat flat-
tened, slightly wavy, the abaxial side is rounded. Beneath 
the epidermis is a ring of angular collenchyma: 2-5-lay-
ered on the adaxial side, multilayered on the abaxial side, 
and 1-layered on the sides (Fig. 7.1, a). Parenchyma cells 
are round, thin walled, of different diameters with fre-
quent large druses (Fig. 7.1, b) and rare cavities. The bun-
dle is single, rounded, shifted to the adaxial side (Fig. 7.1, c), 
phloem and xylem are well developed, surrounded by 
non-lignified thick-walled cells.

Fig. 4. Microscopic features of the horizontal stem of large cranberries: 1 – apex: a – epidermis with cutinized walls;  
b – bark parenchyma with cavities; c – ring of mechanical elements; d – phloem; e – xylem; f – core; 2 – middle part:  

a – epidermis; b – zone of primary cortex; c – ring of mechanical elements in transverse and longitudinal sections;  
d – periderm; e – phelloderma with anthocyanin; f – phloem; g – xylem; h – porous vessels in longitudinal section;  

i – spiral vessels; j – starch grains in core cells; k – the reaction of starch with Lugol’s solution
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Fig. 5. Microscopic signs of lateral ascending stem of large-fruited cranberry. Top fragment: 1 – l/m; 2 – h/m;  
a – cavities; b – xylem; c – druse; d – core cells; 3 – simple hook-shaped hair; 4 – middle part: a – periderm; b – cavity; 

c – ring of phloem with brown content; d – core with starch grains

Fig. 6. Microscopic features of the stem of the swamp cranberry: 1 – the top of the ascending stem (plan on l/m);  
a – simple covering trichomes; b – druses; c – prismatic crystals; d – phloem; e – xylem; f – core with starch grains;  
2 – the middle part of the horizontal stem on l/m: a – periderm; b – xylem fragment; c – core with starch grains
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The leaf blade has a dorsiventral type of struc-
ture (Fig. 7.2) [17, 23]. Palisade chlorenchyma is 
1-2-rowed, cells are small, thin-walled, spongy chloren-
chyma is 3-4-rowed, cells are round, thin-walled, with 
small intercellular spaces (Fig. 2.3). The main vein is 
single-bundle, and does not protrude from the abaxial 
side. The central bundle is rounded, similar in structure 
to the petiole bundle. Small-cell thick-walled sclerenchy-
ma from the xylem is better developed. A crystalliferous 
facing is formed around the side bundles (Fig. 7.2, 7.5, a), 
which is clearly visible from the surface. The lower epi-
dermis of the surface consists of two types of cells. 
Along the veins, the cells are prosenchymal, straight 
walled, with weakly thickened membranes and straight 
pores. Between the veins, the cells are parenchymal, the 
walls are from almost straight to weakly sinuous, slightly 
thickened (Fig. 7.4). The stomata are frequent, oval, the 
type of the stomatal apparatus is paracytic and anomo-
cytic. Simple prismatic and cubic crystals of calcium 
oxalate accumulate around the veins in the cells, forming 
a crystalline facin. The upper epidermis consists of pa-
renchymal cells of the same shape and size with sinuous 
walls (Fig. 7.6). There are no stomata. The cuticle is bare-
ly visible, intermittently folded [24]. Cells along the edge 
of the leaf blade are smaller, elongated, quadrangular, 
with slightly thickened rectangular membranes.

The petiole of common cranberry is similar in 
structure to the petiole of large cranberry [24]. Distinctive 
features include the following features: in cross section the 
shape of the petiole is close to triangular (Fig. 8.1), the 
adaxial side is slightly emarginate, abaxial – rounded. 

The epidermis is lined with 1–2 layers of the col-
lenchyma, the parenchyma is small-celled, filled with 

large druses (Fig. 8.1, b), among the parenchyma there 
are large cavities (Fig. 8.1, c). The rounded bundle occu-
pies a radial position, the elements of the xylem and 
phloem are small-cell (Fig. 8.1, a).

The anatomical structure of the leaf blade of 
cranberry is like the structure of the leaf of large cran-
berry (Fig. 8.2, a–g). The cells of the lower epidermis 
along the vein are sinuous-walled, prosenchymal and 
parenchymal, contain prismatic crystals that form a 
crystalliferous facing (Fig. 8.3, a). Cells between the 
veins are parenchymal, lobed, with slightly thickened 
membranes (Fig. 8.3), stomata apparatus, large, oval. 
Types of respiratory system – paracytic and anomocy
tic [25, 26]. The cells of the upper epidermis are paren-
chymal, with sinuous walls, covered with a striate- 
folded cuticle (Fig. 8.4, a).

Identification by thin layer chromatography was 
performed using PhRS SPhU hyperoside, caffeic acid 
and rutin in the system ethyl acetate P – water P – for-
mic anhydrous acid P – anhydrous acetic acid P 
(72:14:7:7). After spraying the blade with solutions of 
aminoethyl ester of diphenylboronic acid P, macrogol 
400 P when viewing the blade in UV light identifies 
zones at the level of the zones of hyperoside, rutin and 
caffeic acid.

According to the literature, it is flavonoids that 
provide hypoglycemic action, because the parameter of 
quantitative standardization was chosen as the content of 
flavonoids [10, 12].

The results of determination of impurities and 
particles, indicators “Loss on drying” and “Total ash” 
and quantitative determination of the quantitative content 
of flavonoid compounds are given in Table 1.

Fig. 7. Microscopic signs of a large cranberry leaf: 1 – petiole; a – collenchyma; b – druse; c – conductive bundle;  
2 – transverse section of a blade; 3 – spongy chlorenchyma (top view); 4 – lower epidermis; 5 – crystalline facing  

of single crystals (l/m); a – on h/m; 6 – upper epidermis 
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5. Discussion of the results
The literature provides data on the microscopic 

characteristics of cranberries [21, 27], but these data are 
covered more from a botanical point of view and can be 
the basis for the development of identification methods A 
and B for quality control methods for leaves and shoots 
of this raw material but requires take into account the 
specifics according to the requirements of SPhU [17]. 

However, this species in Ukraine is listed in the Red 
Book [4], so the procurement of these raw materials in 
nature for the needs of the pharmaceutical industry is 
prohibited. At the same time, there  is no data on cultiva
ted of cranberries grown in Ukraine, and they are  
a promising alternative raw material for common cran-
berries. These species, depending on varietal characte
ristics, may differ in polymorphism, so the data obtained 

Fig. 8. Microscopic signs of a cranberry leaf: 1 – petiole, a – conductive bundle, b – druses, c – cavities, 2 – cross 
section of the blade: a – main vein, b – columnar chlorenchyma, c – spongy chlorenchyma, d – sclerenchymal cover,  

e – phloem, f – xylem , g – collenchyma, 3 – lower epidermis, a – crystalline fascing of a vein of single crystals,  
4 – upper epidermis with folded cuticle, a – on h/m
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Table 1
The results of the analysis of samples of cranberry leaves

Indicators Graduation
Raw material samples

O. palustris O. macrocarpus
1 2 3 4 5 6

Identification According to the developed parameters + + + + + +
External signs – macroscopy According to the developed parameters + + + + + +

Microscopy According to the developed parameters + + + + + +
TLC identification According to the developed parameters + + + + + +

Impurities Brown stems – no more than 5 % 4.1 % 4.2 % 3.6 % 2.1 % 4.5 % 0 %
No more impurities than 2 % 1.5 % 1.0 % 1.0 % 0.5 % 1.0 % 0.2 %

Weight loss during drying No more than 10,0 % 6.7 % 7.3 % 7.2 % 8.7 % 7.5 % 7.0 %
Total ash No more than 7 % 4.2 % 6.1 % 4.6 % 4.3 % 3.2 % 3.9 %

The content of the amount of fla-
vonoids, in terms of hyperoside Not less than 1 % 1.15 % 1.11 % 1.06 % 1.22 % 1.36 % 1.25 %

Note: “+” – meets the requirements
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revealed common and diagnostic features between wild 
cranberries and cultivated samples of large cranberries, 
which are most widely grown in Ukraine.

As a result of the conducted researches it is estab-
lished that the common morphological features of large 
cranberry and common cranberry are: stems long, thin, 
woody horizontal and ascending, covered with periderm; 
leaves simple, short-petiolate, with a single leaf blade, 
oval or lanceolate, leathery with a curved downward 
edge, the underside is lighter than the wax layer, the 
veins are pinnate.

For the first time, distinctive morphological fea-
tures of large and common cranberry shoots were deter-
mined. Thus, for large cranberry shoots, these stems are 
covered with a dark brown periderm, often with longitu-
dinal crinkle; internodes short, up to 0.9 cm, leaves oval, 
rounded and ovate, the colour of the upper side – from 
dark green to brown green, the lower – from bluish green 
to light brown. Distinctive morphological features of 
cranberry shoots are: stems are covered with light brown 
periderm, which easily peels off in thin strips; internodes 
longer, up to 1.2 cm, lanceolate leaves, 
smaller in size, apex pointed or sharp, the 
colour of the upper side is green, from the 
bottom – bluish-green to almost white.

As a result of microscopic analysis, 
common anatomical features of large cran-
berries and common cranberries were deter-
mined, namely: for stems: non-fascicular 
type of structure in the middle part, the top 
is covered with epidermis with cuticle, there 
are simple covering hairs of hook-shaped 
shape; cells of the primary cortex are com-
pressed, with a brown colour; the middle 
part – a thin periderm, phellogen has a pro-
tophloem origin, outside the axial central 
cylinder contains a wide ring of mechanical 
tissue of large lumen, unevenly compressed 
cells, in the primary cortex there are large 
druses; type of vessels – porous and ladder, 
core cells parenchymal, with slightly thick-
ened walls, accumulate simple and complex starch grains; 
for leaves: leaves hypostomatic, dorsoventral, main vein 
and petiole single-bundle, around the bundles are simple 
prismatic single crystals that form a crystalliferous facing, 
among the cells of the parenchyma there are cavities.

For the first time, distinctive anatomical features 
of stems and leaves of large cranberries and common 
cranberries were determined. Distinctive anatomical 
features of large cranberry stems are: at the apex the 
horizontal stem has a triangular shape, the non-fascicular 
type of structure of the central cylinder, and the ascend-
ing – rounded, with significant wavy contours of the 
surface and the transitional type of structures; between 
the elements of the xylem there are many large cavities. 
Also, in the ascending stems in the middle part under the 
periderm contains a ring of thick-walled elements of the 
phloem, in the xylem is better developed libriform. Dis-
tinctive anatomical features of the stems of common 
cranberries are: the epidermis of the lateral stem is co

vered with simple covering upright curved to the surface 
trichomes with a rounded tip; in the cells of the cortex 
parenchyma found, in addition to druse, single prismatic 
crystals of calcium oxalate. Distinctive features of the 
leaves are: petiole of large cranberry in the outlines of an 
oval shape, adaxial side slightly wavy, abaxial – rounded, 
and common cranberries – triangular, adaxial side slight-
ly emarginate, abaxial – rounded.

These data are the basis for describing the mac-
roscopic and anatomical features of raw materials in 
the identification of A and B for quality control  
methods.

As a result of the conducted research the method of 
identification of C for cranberry leaves with use of TLC 
is offered. Conditions for chromatography and detection 
of substances were proposed, like the method described 
in the monograph SPhU 2.2 “Blueberry leaves N”.

The sequence of zones on the chromatograms of 
the test solution and the reference solution is given in 
Fig. 9. Other fluorescent zones may also be detected on 
the chromatogram of the test solution.

In the middle part of the chromatogram of the 
reference solution is found an orange fluorescent zone 
corresponding to the routine, as well as above it an or-
ange fluorescent zone corresponding to the hyperoside.  
A blue fluorescent zone corresponding to caffeic acid is 
found at the top of the chromatogram. The chromato-
gram of the test solution at the level of the routine com-
parison solution should show an intense orange fluores-
cent zone covered with a light blue zone. An orange 
fluorescent zone should be detected at the level of the 
hyperoside comparison solution and a blue fluorescent 
zone should be detected at the level of the caffeic acid 
comparison solution. Other fluorescent zones may also 
be detected on the chromatogram of the test solution.

TESTS are proposed to be carried out according to 
the following indicators: impurities (2.8.2), namely 
brown stems – not more than 5 %; other impurities – not 
more than 2 %; weight loss on drying (2.2.32) – not more 
than 10.0 % (1,000 g of crushed to powder raw materials 

Fig. 9. The sequence of zones on the chromatograms of the test solution 
and the reference solution

The upper part of the blade 

caffeic acid: blue fluorescent zone 

_________________

hyperoside: orange fluorescent zone 

rutin: orange fluorescent 

zone________________ 

blue fluorescent zone (caffeic acid) 

 __________________ 

orange fluorescent zone (hyperoside) 

intense orange fluorescent 

zone__________________ 

Comparison solution Test solution 
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are dried at a temperature of 105 °C for 2 h); total ash 
(2.4.16) – not more than 7 %.

QUANTITATIVE DETERMINATION should be 
based on the content of flavonoids – not less than 1 %, in 
terms of hyperoside (С21Н20О12; M.w. 464.4) and dry raw 
materials.

The prospects for further research. The obtained 
results will be used in the development of instructions for 
harvesting leaves and shoots of cranberries, approval of 
quality control methods for these types of raw materials. 
Further phytochemical and pharmacological studies of 
these raw materials will show whether they can be com-
bined into one type of raw cranberry leaves or shoots, or 
whether they will be two separate types of raw materials. 
This in turn will significantly expand the raw material 
base for the creation of new drugs based on cranberry 
raw materials.

6. Conclusions
The parameters of standardization of cranberry 

leaves according to the following indicators: macro-and 
microscopic features, TLC identification of the main 
BAS raw materials (hyperoside, rutin and caffeic acid), 
impurities (not more than 2 %), brown stems not more 

than 5 %, weight loss during drying (not more than 10 %), 
total ash (not more than 7 %) and not less than 1 % of 
flavonoids, in terms of hyperoside.

For the first time, a comparative analysis of mor-
phological and anatomical features of stems and leaves of 
common cranberries and large cranberries, considering 
the requirements of SPhU. The general features of the 
structure of stems and leaves of both species and diag-
nostic features for each species, which can be used as key 
quality indicators in the standardization of the studied 
species and identification of raw materials.
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