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Abstract:  The article is devoted to the pharmacognostic study of the herb 
Gynostemma pentaphyllum (Thunb.) Makino. The morphological and 
anatomical characteristics of the Gynostemma herb have been established. 
A quantitative assessment of diagnostically significant signs was carried 
out using a microscopic method. Using various analytical methods of 
phytochemical analysis, the quantitative content of the main groups of 

biological active substances was determined: tannins, ascorbic acid, free 
organic acids, polysaccharides, saponins and flavonoids. A high content of 
biologically active substances (saponins and flavonoids), which are 
pharmacologically active components in the herb Gynostemma 
pentaphyllum, was revealed. Key words: Gynostemma pentaphyllum, 
anatomical and diagnostic features, saponins, flavonoids, gypenosides. 

1 Introduction 

Gynostemma pentaphyllum is widely distributed under the Chinese name "Southern 

Ginseng" and is native to India, Nepal, Bangladesh, Sri Lanka, Laos, Myanmar, Korea and 

Japan [1-3]. Typical habitats of this species are bushes, forests, roadsides, lowlands, and 

also occurs on mountain slopes at an altitude of 300-3200 m above sea level with an 

optimal air temperature of 15-30 ˚C and an optimal relative illumination of 65-75% [4 ]. 

Gynostemma is found in the Russian Federation pentaphyllum on the territory of 

Kunashir Island (Far East) (Fig. 1), where it grows on the northeastern border of the range 

in coniferous-deciduous forests among shrubs and along river valleys [5-6]. Gynostemma 

quinquefolia is included in the “List of flora objects included in the Red Book of the 
Sakhalin Region” [7]. 

In order to preserve natural reserves, it is relevant to study species introduced in 

different climatic conditions that are not inferior in phytochemical composition and 

pharmacological activity. 

Wild gynostemma is a dioecious perennial herbaceous plant with a creeping rhizome 

and a climbing, leafy and pubescent stem at the nodes. The leaves are simple, round or 

ovate, thin, bristly-pubescent, petiolate, with 3-5 ovate or narrowly elliptical pointed 

toothed lobes. The stem has branching tendrils at the nodes [8-12]. Gynostemma is a frost-
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resistant plant, but when cultivated in a temperate climate zone, for better preservation of 

the plant, it is necessary to cover the soil with foliage or non-woven material [4]. 

 

 
 

Fig. 1. Distribution area of the Gynostemma species pentaphyllum ( borrowed from open access The 
International Plant Names Index) 

The following groups of compounds have been identified in the aerial parts of the plant: 

terpenoids , steroids, polysaccharides, flavonoids, amino acids, carotenoids, chlorophylls, 
organic acids, phenolcarboxylic acids, trace elements, fatty acids, nitrogen -containing 

compounds (allantoin), vitamins [13-24]. Main contribution to the pharmacological action 

of Gynostemma pentaphyllum  contribute saponins ( gypenosides ) (Table 1) 

Table 1. Structures of the active components of Gynostemma pentaphyllum 
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Note. glc – glucose, rham – rhamnose , xyl – xylose, ara – arabinopyranose . 

 Due to such a rich presence of bioactive components of Gynostemma pentaphyllum has 

versatile biological activity: hypolipidemic , immunostimulating, hypoglycemic, antiulcer , 
antiallergic, nootropic, antioxidant, anti-inflammatory, antitumor, cardioprotective , 

bronchoprotective , hepatoprotective , antithrombic [15, 25-34]. Information and literary 

analysis showed an extensive cluster of knowledge about Gynostemma pentaphyllum , 

native to Southeast Asia. 

Purpose of the study : pharmacognostic study of Gynostemma pentafolia pentaphyllum ( 

Thunb .) M akino ) . 

2 Experimental part 

2.1. Materials 

The object of research was samples of the herb Gynostemma quinquefolia - Gynostemma 

pentaphyllum ( Thunb .) Makino , introduced into the territory of the Republic of 

Bashkortostan. The grass (the above-ground part of plants up to 2.5-3 m long) was 

harvested in the summer during the flowering period and subjected to air-shade drying (Fig. 

2). 

 

Fig. 2. Gynostemma Raw Material pentaphyllum  
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2.2. Methods 

Using information search in systems such as Google , the scientific library of the Belarusian 

State Medical University, the electronic library, the State Pharmacopoeia of various 

publications, literature data was obtained. 

Windows 10 software. The reliability of differences between experimental values was 
determined using the Student’s test (P = 95%) of the State Fund XIV [35]. 

3 Results and discussion. 

3.1. Morphological analysis of raw materials 

The appearance of the grass was determined with the naked eye using a magnifying glass 

model " Brauberg " and a binocular microscope model MBS-1, the size of the grass was 

determined with a measuring ruler. 

Grass is the above-ground part of a herbaceous vine with a long, leafy, branched, 
grooved stem. The leaves are simple, thin, deeply palmately dissected, bristly-pubescent on 

both sides and along the edge of the leaf blade. By the nature of attachment to the stem - 

long-petiolate, leaf arrangement alternate. The petioles are thin with a groove on the upper 

side (Fig. 3). 

The nodes contain 1 to 5 whitish tubercles, from which branching shoots and 

inflorescences develop. In the nodes you can also observe 3-8 light hairs, which are visible 

to the naked eye, reaching 2 mm (Fig. 4). Starting from the 2-3 lower leaves, tendrils 

appear in the axils, forked at the apex. 

The flowers are small, dioecious, collected in racemose inflorescences (Fig. 5). 

The color of the stems is light green; The color of the leaves is green on the upper side 

and gray-green on the lower side . 

The smell of the herb is weak, grassy, and intensifies when rubbed. The taste is bitter, 
turning into sweetish. 

 

 

Fig. 3. Fragment of a leafy stem G. pentaphyllum 

 

Fig. 4. Stem fragment G.  pentaphyllum with 
tubercles and a forked mustache 
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Fig. 5. Fragment of inflorescence G. pentaphyllum 

3.2. Anatomical analysis of raw materials 

Temporary micropreparations of Gynostemma herb pentaphyllum (leaf blade, petiole, stem, 
tendril and flower) for research to study the authenticity of the plant were prepared 

according to the methods of the State Pharmacopoeia (SP) XI V edition [35]. For 

microscopic examination, optical instruments were used: microscopes of the Mini-Med 501 

and Micromed R-1 models, a microvisor of the MVZ-103 model, a wide-angle and ultra-

wide-angle 12 MP camera on an Apple phone . iPhone 11. 

When examining the leaf from the surface, one can see: convoluted cells of the upper 

epidermis with clearly visible thickened walls (Fig. 6, 7) and less convoluted cells of the 

lower epidermis (Fig. 8). 

 

 

Fig. 6. Fragment of the upper epidermis of leaf G. pentaphyllum ( magnitude 10/0.2) (1 – epidermal 
cells; 2 – stomatal apparatus) 
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Fig. 7. Fragment of the upper epidermis of leaf G. pentaphyllum  ( uv . S 40/0.65) (1 – stomatal 
apparatus ) 

 

Fig. 8. Fragment of the lower epidermis of leaf G. pentaphyllum ( magnification 10/0.25) (1 – cells 
epidermis ; 2 – stomatal apparatus ) 

The stomatal apparatus is anomocytic type, numerous, which is observed on both sides 

of the leaf blade ( amphistomatic type). 

Over the entire surface, as well as along the veins and edges of the leaf (transitioning 

into teeth), simple, large, multicellular (4-10), thick-walled, often curved hairs are visible, 

which cause the pubescence of the leaf blade . At the points of attachment to the epidermis, 

simple hairs form a rosette with a round ridge in the center (Fig. 9). 

Small capitate hairs are present in large numbers over the entire surface, consisting of a 
short two-cell stalk and a one-, rarely two-cell, spherical or oval head (Fig. 10, 11). 
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Fig. 9. Fragment of the epidermis of G. pentaphyllum ( magnitude 10/0.25): 1 – place of attachment 
of a simple hair to the epidermis 

 
 

Fig. 10. Fragment of the epidermis G. 
pentaphyllum ( magnitude 10/0.25) (1 – covering 
trichomes) 

Fig. 11. Fragment of the lower epidermis G. 
pentaphyllum  ( uv . S 40/0.65) (1 – capitate 
hair  

The leaf petiole in a transverse section on the adaxial side has a characteristic notch. 

Under the epidermis, collenchyma is located in several layers. The conducting system is of 

a bundle type, the number of conducting collateral bundles varies from 3 large and 2 small 

or less. 

Phloem is oriented towards the outer side, xylem - towards the inner zone of the petiole. 
All vascular bundles are reinforced on the phloem side. There is a parenchymal lining 

around the vascular bundle (Fig. 12). 

Microscopy of the petiole from the surface is represented by epidermal isodiametric 

polygonal cells with uniform thickening of the cell wall. 

The stem has a grooved structure in cross section (Fig. 13). Under the epidermis in 

several layers, especially along the ribs, there is collenchyma, then sclerenchyma, which 

forms a ring of several layers of cells, varying from 2 to 4. The central part of the stem is 

occupied by parenchyma cells . Vascular-fibrous bundles of the collateral type are located 
in a circle, 4 large and 4-5 small along the ribs. 

The surface epidermis of the stem is represented by polygonal rectangular cells 

elongated along the stem with a uniform cuticle. There are rare stomata of a rounded shape, 

the type of stomatal apparatus is anomocytic . 
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Fig. 12. Cross section of petiole G. pentaphyllum ( magnitude 10/0.25) (1 – epidermis; 2 – 
collenchyma; 3 – parenchyma cells; 4 – phloem; 5 – xylem; 6 – adaxial side; 7 – abaxial side) 

 

Fig. 13. Cross section of stem G. pentaphyllum  ( magnitude 10/0.25) (1 – epidermis; 2 – 
collenchyma; 3 – parenchyma; 4 – sclerenchyma; 5 – vascular-fibrous bunch ) 

 

Fig. 14. Transverse section of the antennae G. _ pentaphyllum  ( magnitude 10/0.25) (1 – epidermis; 2 
– collenchyma; 3 – parenchyma; 4 – sclerenchyma; 5 – vascular-fibrous bundle) 

The antennal epidermal cells are rectangular and elongated from the surface, and in 

cross section microscopy resembles the structure of the stem, collateral bundles in the 

amount of 4 are located in the corners (Fig. 14 ). 
The surface epidermis of the pedicel has polygonal cells with straight walls and a 

smooth cuticle. The hairs are simple, multicellular with a slightly curved apex and an 

expanded base; capitate with a single-celled short stalk and a two-celled head (Fig. 15). 
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When examining a flower preparation from the surface, one can see: epidermal cells of 

different shapes, from round, polygonal to elongated with straight walls; stomata are sparse, 

oval in shape, the stomatal apparatus is of anomocytic type; hairs are simple multicellular 

(5-9 cells) and capitate, consisting of a short one- and three-cell stalk and a one-, rarely 

two-cell oval head. The pollen is round-oval, smooth (Fig. 16). 

 

 

Fig. 15. Fragment of the surface of the peduncle G. pentaphyllum ( magnitude 10/0.25) (1 – 
epidermis; 2 – simple hairs; 3 – capitate hair) 

 

 

Fig. 16. Fragment of the surface of a flower G. _ pentaphyllum ( magnitude 10/0.25; S 40/0.65) (1 – 
epidermis; 2 – stomatal apparatus; 3 – pollen grains; 4 – simple hairs; 5 – capitate hairs) 

 

Quantitative assessment of the manifestation of diagnostically significant characteristics 

(DSC) was carried out not only to determine the authenticity of the herb, but also for 
standardization and quality control using a microscopic method of analysis. 

To count anatomical features (significant and insignificant), we used grass powders 

passing through a sieve with holes with a diameter of 0,5 мм. Characteristics were 

determined at various magnifications 4/0.10; 10/0.25; S 40/0.65 in 15 replicates on a glass 

slide previously marked into squares. The number of diagnostically significant particles, the 

number of diagnostically insignificant particles, and the total amount of particles were 

calculated . Sample analysis was carried out according to the method developed by I.A. 

Samylina and O.G. Potanina [36, 37]. 

Results of a study on the manifestation of DZP in the herb Gynostemma pentaphyllum 

are presented in Table 2. 
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Table 2. Metrological characteristics of the method for calculating manifestation diagnostically 
significant signs of the herb Gynostemma pentaphyllum 

N F x̅ Sx̅ P, % T( P,f ) ℇα ℇотн,% 

15 14 71.08 0.63 95 2.15 1.35 1.91 

 

The study revealed that the incidence of DZD in the herb Gynostemma pentafolia is 

71.08±1.35%. 

3.3. Quantitative content of biologically active substances in raw materials 

The study of the quantitative content of components in the herb Gynostemma pentafolia 

was carried out using various methods of phytochemical analysis. 

3.3.1. Titrimetric express method 

Determination of tannins . An accurately weighed 2.0 g of crushed raw material, sifted 

through a sieve with 3 mm holes, is placed in a conical flask with a capacity of 500 ml, 
poured with 250 ml of purified water heated to a boil and refluxed on an electric stove with 

a closed spiral for 30 minutes at periodic stirring. The resulting extract is cooled to room 

temperature and filtered through cotton wool into a 250 ml volumetric flask so that particles 

of the raw material do not enter the flask, the volume of the solution is adjusted to the mark 

with water and mixed. 25.0 ml of the resulting aqueous extract is placed in a conical flask 

with a capacity of 1000 ml, 500 ml of water, 25 ml of indigo sulfonic acid solution are 

added and titrated with constant stirring of potassium permanganate with a 0.02 M solution 

until golden yellow. 

indigosulfonic acid solution are placed in a conical flask with a capacity of 1000 ml and 

titrated with constant stirring of potassium permanganate with a solution of 0.02 M until it 
turns golden yellow. 

1 ml of potassium permanganate solution 0.02 M corresponds to 0.004157 g of tannins 

in terms of tannin. 

The content of the amount of tannins in terms of tannin in absolutely dry raw materials 

in percent (X) is calculated using the formula: 

 

𝑥 =
(𝑉−𝑉1)×0,004157×250×100×100

𝑎×25 ×(100−𝑊)
,  

where 
V – volume of potassium permanganate solution 0.02 M, used for titration of the 

aqueous extract, ml; 

V 1 is the volume of potassium permanganate solution 0.02 M used for titration in the 

control experiment, ml; 

0.004157 – amount of tannins corresponding to 1 ml of potassium permanganate 

solution 0.02 M (in terms of tannin), g; 

a – weighed portion of raw materials or medicinal herbal preparation, g; 

W – humidity of medicinal plant raw materials or medicinal herbal preparation, %; 
250 – total volume of aqueous extraction, ml; 

25 – volume of aqueous extract taken for titration, ml. 
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Determination of ascorbic acid. An accurate sample of 20.0 g of crushed raw material, 

sifted through a sieve with 3 mm holes, is placed in a conical flask with a capacity of 500 

ml, 300 ml of water is added, infused for 20 minutes, and then filtered. Add 1 ml of the 

resulting filtrate, 1 ml of a 2% hydrochloric acid solution, 13 ml of water into a conical 

flask with a capacity of 100 ml, mix and titrate from a microburette with a 0.001 M solution 

of sodium 2,6-dichlorophenolindophenolate until a pink color appears, which does not 

disappear within 30 - 60 With. Titration is continued for no more than 2 minutes. 

The content of ascorbic acid in terms of absolutely dry raw materials in percent (X) is 

calculated using the formula: 

 

𝑥 =
𝑉×0,000088×𝐾×300×100×100

𝑎×1 ×(100−𝑊)
, 

 where 

0.000088 – amount of ascorbic acid corresponding to 1 ml 

0.001 M solution of sodium 2,6-dichlorophenolindophenolate, g; 

V – volume of 0.001 M solution of sodium 2,6-dichlorophenolindophenolate, 
used for titration, ml; 

a – sample of raw materials, g; 

W – raw material humidity, %; 

K – correction factor. 

 

Determination of organic acids. An accurate sample of 25.0 g of crushed raw material, 

sifted through a sieve with 3 mm holes, is placed in a conical flask with a capacity of 250 

ml, 200 ml of water is added and kept for 1 hour in a boiling water bath, then cooled, 

transferred quantitatively into a volumetric flask with a capacity 250 ml, bring the volume 

of extraction to the mark with water and mix. Take 10 ml of the extract, place it in a 500 ml 
flask, add 300 ml of freshly boiled water, 1 ml of 1% phenolphthalein solution, 2 ml of 

methylene blue alcohol solution and titrate with 0.1 M sodium hydroxide solution until a 

purple-red color appears in the foam. 

The content of free organic acids in terms of malic acid in absolutely dry raw materials 

in percent (X) is calculated by the formula: 

 

𝑥 =
𝑉×0,0067×250×100×100

𝑎×10 ×(100−𝑊)
,  

where 

0.0067 – amount of malic acid corresponding to 1 ml of 0.1 M sodium hydroxide 

solution, g; 

V – volume of 0.1 M sodium hydroxide solution used for titration, ml; 

a—weight of raw material, g; 

W – raw material humidity, % [35, 38]. 
 

Indicators for the content of tannins in terms of tannin in the herb Gynostemma 

quinquefolia ranged from 1.06±0.03% to 1.09±0.02%, ascorbic acid – from 0.130±0.003% 

to 0.134±0.003% and free organic acids – from 1.06±0.02% to 1.08±0.02% (Fig. 17). 
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Fig 17. Results of determining the content of tannins (1), ascorbic acid (2) and organic acids (3) in the 
grass of G. p entaphyllum 

3.3.2. Gravimetric method 

The content of polysaccharides was determined after their fractional separation into: water-

soluble polysaccharides (PSPS), pectin substances (PS), hemicellulose A ( HCa ) and 
hemicellulose B ( HCb ) [39]. 

Before isolating the polysaccharide complex, lipophilic compounds were removed from 

the raw material by extraction with a polar solvent in a Soxhlet apparatus . To do this, 10.0 

g of gynostemma herb (analytical mass), crushed to a particle size of 0.5 mm, was loaded 

into a bag of filter paper, which was placed in a Soxhlet apparatus . Extracted with 

chloroform until the raw material was completely depleted. 

Removal of substances of phenolic nature in the same raw material (after its preliminary 

drying) was carried out by extraction with ethyl alcohol 70% for 30 minutes. Then the 
polysaccharide fractions were obtained in turn: VPPS; PV; GCa and GCb . 

HPPS was isolated by extraction of purified raw materials (from lipophilic substances 

and phenolic compounds) with hot water in a ratio of 1:10 when heated to 90 °C for 2 

hours. The extraction process was repeated three times. The resulting extracts were 

combined and concentrated in evaporation dishes in a water bath. Precipitation of VPPS 

was carried out by treatment with 95% ethyl alcohol in a 3-fold volume. Within 24 hours, 

an amorphous flocculent precipitate formed, which was filtered, washed with ethyl alcohol 

70% and 95%, chloroform, dried and weighed. 
The extraction of PV was carried out from the air-dried meal remaining after obtaining 

the VPPS. To do this, we used the method of infusion in a mixture of oxalic acid and 

ammonium oxalate 0.5% in a 1:1 ratio for 2.5 hours at a temperature of 80-85 ºC. The PV 

content was also determined gravimetrically . To do this, they were precipitated from the 

extraction with a 5-fold amount of 95% ethyl alcohol. The resulting precipitate was filtered 

and washed with ethyl alcohol of various concentrations and chloroform, dried and 

weighed. 
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To extract HCa and HCb , air-dried meal, after extracting VPPS and PV, was treated 

with a 10% sodium hydroxide solution in a ratio of 1:5 at room temperature for 24 hours 

and filtered. Glacial acetic acid was added to the filtrate to pH 6-7 (checked with litmus 

paper) and the resulting HCA precipitate was filtered through a filter for fine-porous 

sediments. Next, to form a GCB precipitate, the resulting filtrate was precipitated with a 2-

fold volume of 95% ethyl alcohol. The formed HCB precipitate was also washed with ethyl 

alcohol and dried. 

Dried polysaccharide complexes after fractional separation showed different colors and 
solubilities (Table 3). 

Table 3. Characteristics of polysaccharide fractions isolated from the herb Gynostemma pentaphyllum  

Faction name Description Solubility Chemical 

reactions 

VRPS amorphous flaky 

powder of light 

brown color 

forms a cloudy milky 

solution in water; 

*"+" in acids and alkalis; 

*"-" in organic solvents 

precipitation 

reactions 

with 

acetone, 

ethyl 

alcohol 

PV light gray 

amorphous powder 

*"++" in water to form a 

viscous solution 

precipitation 

reaction 

with 1% 

aluminum 

sulfate 

solution 

GC A and GC B amorphous 

yellowish-brown 

powders 

*"++" in water and alkali - 

Note. Soluble – “+”, highly soluble – “++”, insoluble – “-” 

Analysis polysaccharides from the herb Gynostemma pentafolia showed an average 

yield of carbohydrate complex: VPPS - 2.36 ± 0.04% ; PV – 1.35 ±0.03% ; HCA and HCb 
– 1.64 ±0.03% and 1.72 ±0.04% , respectively. The predominant role in the polysaccharide 

complex under study is occupied by the water-soluble fraction (Fig. 16). 
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Fig.. 18. Results of determining the content of polysaccharides in grass G. pentaphyllum  

3.3.3. UV-visible spectrophotometric method 

Initially, a spectral analysis of extracts from the herb G ynostemma was carried out 

pentaphyllum in the wavelength range from 220 to 500 nm . Absorption maxima were 

identified corresponding to the triterpene saponin - β- escin and the flavonoid - rutin (Fig. 

19, 20). 

 

 
 

Fig. 19 – Spectra of a solution of CO β - 
aescin (red) and an aqueous- alcoholic 
extract from the herb G. pentaphyllum 
(black) with concentrated sulfuric acid 

Fig. 20 – Spectra of a solution of CO 
rutin (blue) and aqueous- alcoholic 
extract from the herb G. pentaphyllum 
(black) with complexing additive 
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Then the quantitative content of the sum of saponins and flavonoids in aqueous-

alcoholic extracts of G ynostemma was determined pentaphyllum using a Shimadzu UV-

1800 device. 

About the determination of saponins. An analytical sample of raw materials is crushed 

to a particle size that passes through a sieve with holes 7 mm in diameter. An accurate 

weighing of 1.0 g of crushed raw material is placed in a flask with a ground section with a 

capacity of 100 ml, 30 ml of 70% ethyl alcohol is added. The flask is stoppered and 

weighed on a tare scale with an accuracy of ±0.01. The flask is connected to a reflux 

condenser and heated over boiling water for 90 minutes. Then the flask is cooled to room 

temperature, closed with the same stopper, weighed again and the missing extractant is 
replenished to the original mass. The extract is filtered through a paper filter (“red stripe”). 

5 ml of the resulting extract is evaporated to dryness in a water bath in a porcelain cup. 

After cooling, the dry residue is dissolved in 5–6 ml of water, quantitatively transferred to a 

layer of silica gel 1–1.5 cm high formed on a glass filter, and eluted with 10–15 ml of 

water. The aqueous eluate is discarded. Then elute with 95% alcohol into a 10 ml 

volumetric flask to the mark and mix (solution A). 

1 ml of test solution A is added to a 25 ml flask, 5 ml of concentrated sulfuric acid is 

added and heated in a boiling water bath for 10 minutes. After cooling, the optical density 

of the solution is measured using a spectrophotometer at a wavelength of 322 nm in a 

cuvette with a layer thickness of 10 mm. 95% ethyl alcohol is used as a reference solution. 

In parallel, under the same conditions, the optical density is measured with 1 ml of a 

0.05% solution of a standard sample (SS) of β- escin . 
The content of the sum of saponins (X) in terms of β- escin and absolutely dry raw 

materials (in%) is calculated using the formula: 

 

𝑥 =
𝐷×𝑚0×30×10×6×1×100×100

𝐷0×𝑚×5×1×25×6×(100−𝑊)
, Where 

 
D – optical density of the test solution; 

D 0 – optical density of β- escin CO solution ; 

m – mass of raw materials, g; 

m 0 – mass of CO β- escin , g; 

W – weight loss during drying of raw materials, % [35, 40]. 

 

Determination of flavonoids. An accurate weighing of 1.0 g of crushed and sifted raw 

material through a sieve with a hole size of 3 mm is placed in a flask with a ground glass 

with a capacity of 200 ml, 100 ml of 70% ethyl alcohol are added, weighed, a reflux water 

cooler is connected to the flask, the contents of the flask are heated for 30 minutes on water 

bath, noting the time from the beginning of boiling, then the flask is disconnected, 

artificially cooled, weighed and, if necessary, brought to the original weight with the 
appropriate alcohol. Part of the extraction is filtered, discarding the first portions of the 

filtrate. 

Place 2.0 ml of filtrate into two volumetric flasks with a capacity of 25 ml, add 4 ml of a 

5% solution of aluminum chloride in 70% alcohol to one flask, and add 0.1 ml of 30% 

acetic acid to the other flask, adjust the volume in the flasks to 70 % alcohol to the mark, 

mix and after 30 minutes measure the optical density of the solution with aluminum 

chloride on a spectrophotometer in a cuvette with a layer thickness of 1 cm at a wavelength 

of 412 nm against the background of a solution acidified with acetic acid. 

In parallel, under the same conditions, an experiment is carried out with 1.5 ml of a 

0.1% solution of rutin in 95% alcohol. 
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𝑥 =
𝐷×100×𝐶0×100×100

𝐷0×𝑉×𝑎×(100−𝑊)
, Where 

 

D is the optical density of the test solution; 

D 0 - optical density of rutin CO solution; 

C 0 - rutin content in the standard sample in terms of dry matter, g; 

V is the volume of extract taken for analysis, ml; 

a is the mass of raw materials taken for extraction, g; 

W is the loss in mass of raw materials during drying, % [41]. 
 

The content of triterpene saponins in the herb Gynostemma pentafolia ranged from 

11.53±0.17% to 11.85±0.04%, and flavonoids - from 1.30±0.05% to 1.31±0.04%, which 

indicates their high number ( Fig. 21). 

 

 

Fig. 21. Results of determination of the content of saponins and flavonoids in the grass G. p 
entaphyllum  

4 Conclusion 

Diagnostic morphological and anatomical characteristics of the grass G ynostemma have 

been experimentally established pentaphyllum : 

– in micropreparations from the surface: the structure of the epidermis from the upper 

and lower sides, the stomatal apparatus, trichomes (simple and glandular hairs); 

– in micropreparations of cross sections: the structure of the conduction system 

(collateral bundles), the presence of mechanical tissues (collenchyma and sclerenchyma) 

and storage parenchyma. 
Using a microscopic method, diagnostically significant signs were identified in the 

grass of Gynostemma pentaphyllum, the occurrence of which is 71.08±1.35%. 

Using phytochemical analysis, the content of tannins ( from 1.06 ± 0.03% to 1.09 ± 

0.02% ), ascorbic acid (from 0.130 ± 0.003% to 0.134 ± 0.003% ), free organic acids (from 

1.06 ±0.02% to 1.08 ±0.02% ), polysaccharides ( VPS – 2.36 ±0.04% ; PV – 1.35 ±0.03% ; 
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GC A and GC B – 1 .64 ±0.03% and 1.72 ±0.04% , respectively), saponins (from 

11.53±0.17% to 11.85±0.04%) and flavonoids (from 1.30±0. 05% to 1.31±0.04%). 

Saponins and flavonoids are pharmacologically active components of the raw material 

and, due to their high content, can expand the indications for the use of the herb G 

ynostemma pentaphyllum . 
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