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INFLUENCE OF TIME FACTORS, PLACE OF HARVESTING AND HARVESTING TECHNOLOGY 
ON THE CONCENTRATION OF FLAVONOIDS IN MEDICINAL PLANT RAW MATERIALS

The article provides information on the studies of the content of biologically active substances in medicinal plant raw materials. 
The main goal was to analyze the influence of time, place of harvest and harvesting technology on the concentration of flavonoids in 
medicinal plant raw materials. 

All medicinal plant raw materials were harvested in the Chernihiv region. The following plants were taken as a basis: St. John’s 
wort (Hypericum perforatum L.), tansy (Tanacetum vulgare L.), sand cumin (Helichrysum arenarium (L.), Moench). The study was 
conducted in three stages (material collection, drying, extraction, analysis). The collection of material, according to the goal, was 
carried out in different ecological zones at different stages of flowering. Drying was carried out according to the requirements of 
each vegetable raw material. Each sample was collected and dried separately to obtain a more accurate result. The extraction was 
performed according to the methods. Measurement of flavonoid concentration was performed using special equipment, in particular 
a spectrophotometer. The statistical method of calculation and the method of mathematical modeling were used to form differences in 
the concentrations of biologically active substances in medicinal plant raw materials. First, the percentage of the total concentration 
of flavonoids in medicinal plant raw materials was displayed, then the percentage by which there was a decrease or increase in 
biologically active substances in relation to the control indicator.

During the study it became known how much the raw material loses its biological properties and whether it is appropriate to use it in 
the preparation of drugs. The results are presented in the tables. According to the results of the study, intermediate conclusions were made, 
which shows that each of the studied factors influenced the concentration of biologically active substances in medicinal plant raw materials.

Key words: biologically active substances (BAS), flavanoids, medicinal plant raw materials (MPRM), St. John’s wort (Hypericum 
perforatum L.), tansy (Tanacetum vulgare L.), sand cumin (Helichrysum arenarium (L.), Moench), harvesting technology, 
spectrophotometry.
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ВПЛИВ ФАКТОРІВ ЧАСУ, МІСЦЯ ЗБИРАННЯ ТА ТЕХНОЛОГІЇ ЗАГОТІВЛІ 
НА КОНЦЕНТРАЦІЮ ФЛАВОНОЇДІВ У ЛІКАРСЬКІЙ РОСЛИННІЙ СИРОВИНІ

У статті наведено відомості про дослідження вмісту біологічно активних речовин у лікарській рослинній сировині. Основ-
ною метою було проаналізувати вплив часу, місця збирання та технології заготівлі на концентрацію флавоноїдів у лікарській 
рослинній сировині. 

Вся лікарська рослинна сировина заготовлялася на території Чернігівської області. За основу були взяті такі рослини: 
звіробій звичайний (Hypericum perforatum L.); пижмо звичайне (Tanacetum vulgare L.); цмін пісковий (Helichrysum arenarium 
(L.), Moench). Дослідження проводилося у декілька етапів (збір матеріалу, висушування, екстракція, аналіз). Збір матері-
алу, згідно до поставленої мети, проводився у різних екологічних зонах у різні етапи цвітіння. Висушування проводилося 
згідно до вимог кожної рослинної сировини. Кожен зразок збирався та висушувався окремо для отримання більш точного 
результату. Екстракція проводилася згідно до методик. Вимірювання концентрації флавоноїдів проводилося із застосу-
ванням спеціального обладнання, зокрема спектрофотометра. Для формування різниць у концентраціях біологічно актив-
них речовин у лікарській рослинній сировині було використано статистичний метод підрахунку та метод математичного 
моделювання. Спершу, відображалося відсоткове співвідношення загальної концентрації флавоноїдів у лікарській рослин-
ній сировині, потім відсоток на який відбулося зменшення, або збільшення біологічно активних речовин по відношенню до 
контрольного показника. 

Під час дослідження стало відомо наскільки сировина втрачає свої біологічні властивості та чи доцільно її використовува-
ти у приготуванні ліків. Результати представлені у таблицях. За результатами дослідження зроблено проміжні висновки, де 
видно що кожен досліджуваний фактор вплинув на концентрацію біологічно-активних речовин в лікарській рослинній сировині. 

Ключові слова: біологічно активні речовини (БАР), флаваноїди, лікарська рослинна сировина (ЛРС), звіробій звичайний 
(Hypericum perforatum L.); пижмо звичайне (Tanacetum vulgare L.); цмін пісковий (Helichrysum arenarium (L.), Moench) технологія 
заготівлі, спектрофотометрія.
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Medicinal preparations, prepared on the basis of 
medicinal plants, occupy an important place in the modern 
pharmacopoeia. The health of modern man significantly 
depends on the quantity and quality of biologically active 
substances (BAS) of plant origin. Therefore, their use is 
one of the most important alternative methods of human 
recovery and prevention of the most common diseases. 
At the same time, today there are a number of problems 
associated with the gathering and billet of medicinal 
raw materials. Thus, at the points of reception of such 
raw materials it is not always possible to assess the 
level of compliance with all necessary standards of the 
gathering and procurement of medicinal plants, which 
will subsequently affect the quality of both medicinal kits 
and plant-based medical preparations.

The purpose of our research was to establish the 
dependence of the processes of accumulation of 
flavonoids in medicinal plants from some factors, 
primarily on the time of harvesting of medicinal raw 
materials, from the place of gathering and the technology 
of harvesting.

Material and methods of research. To analyze 
the content of biologically active substances (BAS) we 
took 3 medicinal plants: St. John’s wort (Hypericum 
perforatum L.), tansy (Tanacetum vulgare L.) and 
sand cumin (Helichrysum arenarium (L.), Moench) 
(Georgievsky, 1990, pp. 101-107).

Quantitative reflection of the amount of flavonoids 
in plant raw materials was performed according to the 
method. For analysis, the upper parts of the St. John’s 
wort (approximately 15 cm from the top of the bush) 
and flowering inflorescences of tansy and cumin were 
gathered for analysis.

4 main criteria were used for the study:
1. Time (seasonality) – raw materials were collected 

at the beginning and end of flowering.
2. Place (ecological zone) – raw materials were 

procuremented in clean zones (forests, meadows, fields) 
and contaminated zones (near roads, industrial centers).

3. Technology of the procurement – raw materials 
were dried in accordance with all rules and instructions 
(without violations), raw materials were dried in the 
sun, without following the correct terms and rules 
(violations).

4. Control indicator – raw materials that were 
procuremented and dried at the beginning of flowering, 
in a positive ecological zone and without violations of 
harvesting technology (Evstafiev, 2014, pp. 21-23).

Research results and discussion. Flavonoids 
are derivatives of phenolic compounds. There are 
yellow or brown plant pigments, and also have 
various phytotherapeutic effects. The most famous 

phytotherapeutic flavonoids are rutin, gershidine, 
hyperoside, quercetin (Nosal, 1964, pp. 298). Flavonoids 
have a wide range of effects on various human biological 
systems: antispasmodic (affect the tonic function of 
smooth muscles), angioprotectors (strengthen the 
vascular wall and reduce capillaries), choleretics 
(promote the outflow of bile), diuretic effect (expansion 
of the kidneys vessels), antiulcer effect (weakening of 
spasm of intestines) (Sereda, 2006, pp. 28-38). Since 
rutin is one of the main flavonoids, which are largely 
available in the studied plants, it was decided to use this 
substance.

The parameters of extracted flavonoids from the 
dried herb of Hypericum are presented in the table 1.

Table 1
Extraction rates of flavonoids from dried  

Hypericum perforatum L. in terms of rutin

Benchmark
Time

(end of 
flowering)

Place
(bad ecological 

zone)

Technology
(not 

sustained)
7.790% 6.896% 7.151% 6.385%
100% 12% 8.2% 18.1%

Analysis of the obtained data showed that each 
criterion affected the concentration of flavonoids in plant 
raw materials. The violation of billet technology is the 
biggest (with a difference of 1,405%) and time (with a 
difference of 0.894%), a decrease of 18.1% (technology) 
and 12% (time), respectively.

The results of determining the concentration of 
flavonoids from dried flowers of tansy Tanacetum 
vulgare L. are presented in the table. 2.

Table 2
The results of determining the concentration of 

flavonoids from dried flowers of tansy Tanacetum 
vulgare L. in terms of rutin

Benchmark
Time

(end of 
flowering)

Place
(bad ecological 

zone)

Technology
(not 

sustained)
7.279% 6.768% 5.747% 5.363%
100% 7% 21% 26.4%

As can be seen from table. 2, the largest violations 
procurement technology (with a difference of 1,916%) 
and location (with a difference of 1,532%), a decrease 
of 26.4% (technology) and 21% (location), respectively.

Data on the concentration of flavonoids in the flowers 
of sand cumin Helichrysum arenarium (L.) Moench are 
presented in table. 3.

According to the results of research it was found 
that the most important factor was the violation 
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of procurement technology (with a difference 
of 1.01%), the criterion of place slightly less 
affected the result (with a difference of 0.379%), a 
decrease of 10.9% (technology) and 4.1% (place), 
respectively, and the place of collection has little 
effect on the level of accumulation of flavonoids in 
the studied plants.

Table 3
Isolation of flavonoids from dried flowers  
of sand cumin Helichrysum arenarium (L.)  

Moench in terms of rutin

Benchmark
Time

(end of 
flowering)

Place
(bad ecological 

zone)

Technology
(not 

sustained)
9.343% – 8.964% 8.333%
100% – 4,1% 10.9%

Conclusions
Thus, we found that each of the study criteria 

negatively affected the concentration of flavonoids 
in medicinal plant raw materials. Obviously, the 
most important requirement in the collection 
and procurement of medicinal raw materials 
is compliance with all technological standards, 
especially the technology of drying medicinal 
plants. The results of research confirm the fact that 
drying in the sun without following the deadlines 
and clear instructions have a much worse effect on 
the concentration of biologically active substances 
than the ecological zone or seasonality of flowering. 
Therefore, further studies of the dependence of the 
processes of accumulation of flavonoids in medicinal 
plants on the harvesting technologies are promising.
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