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Introduction. Neuropsychiatric diseases, neuroses – occupy a leading place in 

the list of common diseases of mankind. Stress, illness, poor diet and unhealthy 

lifestyles are all the foundations of such diseases. The above determines the relevance 

of the development and introduction to the market of new drugs aimed at 

pharmacotherapy and pharmacocorrection of these conditions. 

The main principle of pharmacocorrection of neuroses is the appointment of 

sedatives, anxiolytics, of which the best use of herbal medicines, because they have 

fewer side effects. According to the world health organization (WHO), epilepsy is 

one of the most common central nervous system (CNS) diseases. Epilepsy is treated 

with several methods, the main of which is the use of antiepileptic drugs with specific 

mechanisms of action. One of the promising areas of development of drugs for the 

treatment of epilepsy is the use of phytotherapeutic agents, which has become the 

task of our work. It is known that herbal medicines can affect various links in the 

pathogenesis, have a beneficial effect on the CNS as a whole, which significantly 

reduces the risk of so-called epileptic personality disorders.  

The purpose of the study is development of technology for obtaining an 

essential oil extract from O. basilicum, prediction of „drug-like” activity by in silico 

methods. 

Materials and methods. The following research methods were used to solve 

the tasks: to summarize the results of the analysis of literature and own experimental 

data; analysis, generalization, comparison, experiment, measurement, observation, 

mathematical statistics. 
Results and discussion. Ocimum basilicum L. (sweet basil) is one of the most 

famous, annual or perennial herb belonging to the family Lamiaccae. The family 
Lamiaceae comprises the most employed medicinal plants as a worldwide source of 
spices and also as a consolidated source of extracts. 

Taxonomical classification of Ocimum basilicum L. 
Kingdom: Plantae,  
Phylum: Magnoliophyta,  
Class: Magnoliopsida,  
Order: Lamiales,  
Family: Lamiacaea,  
Genus: Ocimum,  
Species: basilicum. 
Ocimum basilicum L., commonly known as Sweet Basil. The name Basil is 

derived from Greek word basileus which means "king", because of the royal 
fragrance of this herb. It is of great importance as a source of volatile aromatic oils, 
medicines. The major constituents of essential oil O. basilicum are eugenol (19.22%), 
linalool (12.63%), α-bergamotene (3.96%), 1.8-Cineolen (1,79%). 

mailto:alinaakischeva@gmail.com


Від експериментальної та клінічної патофізіології до досягнень сучасної медицини і фармації : тези доповідей  

ІV науково-практичної конференції студентів та молодих вчених з міжнародною участю (19 травня 2022 р.)  

16 

Determination of criteria for «curative» BAS with the help of 

Molinspiration software 

The pharmacological action of biologically active substance (BAS) is closely 

related to the chemical structure and physicochemical properties of these compounds. 

To predict these parameters, chemoinformatics methods are successfully used, one of 

which is the "Drug-like" method, which allows to provide a preliminary assessment 

of the prospects of the studied BAS as drugs, partially predict their 

pharmacodynamics and pharmacokinetics. Molinspiration Cheminform server 

software, according to experimental studies, gives a reliable and highly accurate 

result, the probability of error of which does not exceed 1%. The program allows you 

to calculate the main criteria that characterize the structure of the molecule and its 

physicochemical properties, namely: partition coefficient in the system 1-octanol - 

water (LogP), molecular weight, molecular polar surface (Å 2), the number of 

nonterminal bonds, rotating (Rot B), number of donors (Hd) and acceptors (Ha) of 

hydrogen bond. All of them create an idea of biological and chemical stability, 

bioactivity, bioavailability, metabolism, elimination and toxic effect of the substance 

on the body. "Drug-likeness" is assessed by comparing the results with the empirical 

"rules of the five" by K. Lipinsky, which are based on the observation that most drugs 

are mostly low molecular weight, lipophilic compounds. They characterize the 

relationship between the studied BAS and known drugs. It should be noted that the 

criteria proposed by K. Lipinski are important in the oral administration of drugs. 

However, the literature describes a number of cases where compounds that do not 

meet these criteria in practice showed a more pronounced pharmacological effect and 

caused fewer side effects compared with substances that fully complied with these 

rules. 

The results of determining the criteria of "cure" BAS of the studied extracts are 

given in table. 1. According to the results of the prognosis, most of the BAS extracts 

obtained, namely: Linalool, Estragole, 1,8-Cineole, Geraniol and protropin fully 

complied with the rules of "drug-like" K. Lipinsky. All other studied BAS did not 

correspond to them on certain indicators. Despite the fact that these compounds do 

not meet the criteria of "drug-like" in all respects, which can be explained by their 

chemical structure, they are promising BAS for the development of drug. 

 

Table 1 – The results of determining the criteria of «cure» BAS Ocimum 

Basilicum studied extracts 

Compound Criteria «Drug-like» 

Log P Å 2 М.м. Ha Hd Rot B 

Linalool 3,21 20,23 154,25 1 1 4 

Estragole 2,82 9,23 148,21 1 0 3 

1,8-Cineole 2,72 9,23 154,25 1 0 0 

Geraniol 3,20 20,23 154,25 1 1 4 

Eugenol 2,10 29.46 164,20 2 1 3 

epi-α-cadinol 4.97 20,23 222,37 1 1 1 

K. Lipinsky's criteria ≤ 5 - ≤ 500 ≤ 10 ≤ 5 ≤ 10 
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Extraction of O. basilicum using steam distillation 

Steam distillation is the most popular method of extraction by extracting 

essential oils from plants for use in natural products. The process is used when the 

vapor evaporates volatile compounds of plant material, and then, finally, the process 

of condensation and harvesting. In the extraction of essential oil in steam distillation 

method after pretreatment of the raw material.  

The weight sample sweet basil leaves were kept within the plant chamber of 

the still and waters are continuously fill in to the boiler and connected to the water 

condenser. After check the whole pre operation view, the power supply become turn 

on. When the temperatures of water reached 100 ℃ it became a vapor steam then the 

pressurized steam was injected through the bottom part of the apparatus containing 

the plant sample and circulated through the plant material. The heat of the steam 

forces the tiny intercellular pockets that hold the volatile oils to open and release 

them. The temperature of the steam must be high enough to open the pouches, yet not 

so high that it destroys the plants or burns the volatile oils. As the steam is released, 

the tiny droplets of essential oil evaporate and together with the steam molecules, 

travel through a tube into the still's condensation chamber. As the steam cools, it 

condenses into water. The volatile oil forms a film on the surface of the water in the 

separator funnel. To separate the essential oil from the water, the film is then 

decanted or skimmed off at the top. The oil was collected and dried over anhydrous 

sodium sulfate and stored in sealed vials at 4°C until started analysis.  

A number of factors are considered in determining the final quality of extracted 

essential oil. Apart from the selecting raw material, the most significant factors 

(extraction time and drying condition of raw material were studied in this study. 

Complexation of the Ocimum basilicum essential oil with β-CD O. 

basilicum essential oil (OBEO) 
Cyclodextrins (CDs) are cyclic oligosaccharides containing a variable glucose 

unit. These molecules constitute an interesting new class of pharmaceutical 

excipients, because they enhance drug bioavailability, safety and stability, extending 

the pharmacological effects and increasing the therapeutic index of many substances. 

The three-dimensional structure, especially, the orientation of the hydroxyl groups 

gives the molecule unique physicochemical properties, because it is capable of 

holding hydrophobic molecules in its interior, while can solubilize in aqueous 

medium. Moreover, CDs has been extensively used as a host-guest system to 

complex with non-polar natural products, such as terpenes and essential oils, seeking 

to improve their chemical and pharmacological properties. 

Previously it was demonstrated that the essential oil obtained from O. 

basilicum (OBEO) complexed with β-cyclodextrin produced a lasting analgesic effect 

and increased pharmacological efficacy when compared to OBEO non-complexed. 

However, there are no studies demonstrating this approach to anticonvulsant profile. 

Thus, we hypothesized that the combination of β-CD with OBEO, might improve its 

pharmacological properties, as bioequivalence, increasing the potential of this plant 

to be used in anticonvulsant drug development. 

The complex was obtained as described by and, by physical mixture (PM), 

kneading (KN) and co-evaporation (CE), using OBEO and β-CD in a molecular ratio 



Від експериментальної та клінічної патофізіології до досягнень сучасної медицини і фармації : тези доповідей  

ІV науково-практичної конференції студентів та молодих вчених з міжнародною участю (19 травня 2022 р.)  

18 

of 1: 1. Briefly, after physical mixture and kneading, the mixture was added with 

water enough to form slurry. Then, 20 mL of distilled water was added to the 

mixture, which was subjected to intermittent magnetic stirring for 36 h. Then, 

samples were kept in a glass desiccator to remove water at room temperature. 

The composition of the new dosage form 
The sublingual tablet has significant advantages for both local and systemic 

drug delivery. They have shown to be an effective alternative to the traditional oral 

route, especially when fast onset of action is required. Drugs can be rapidly and 

directly absorbed into the systemic circulation via venous drainage to the superior 

vena cava. Therefore, they are useful for drugs that undergo high hepatic clearance or 

degradation in the gastrointestinal tract, and for patients that have swallowing 

difficulties. 

Active substance 

 O. Basilicum  

Excipients 

 β-cyclodextrin – have long established themselves as an effective tool for 

creating drugs with improved properties. Due to its ability to molecularly encapsulate 

active pharmaceutical ingredients (API), beta-cyclodextrin helps to improve both the 

pharmacological properties of the finished drug – increase the solubility, 

bioavailability, stability of the substance, and influence the organoleptic 

characteristics - to mask an unpleasant taste or smell. 

 Lactose monohydrate – is used in a ratio of sugar (1: 3) to obtain film 

(sugar) shells. 

 Magnesium stearate – was used as a glidant to prevent the tablet mixture 

from sticking to the punches of the press. Because magnesium stearate is a 

hydrophobic substance, it slows down the rate of dissolution of solid dosage form 

(SDF), which leads to its use in minimal concentrations. 

 Acesulfame potassium – sweetener, it has no similar side effects like 

aspartame potassium, so it was chosen as a sweetener for the developed medicine. 

Conclusions. After analyzing the literature, the scientific data on the objects of 

research are summarized: leaf of O. basilicum, as promising plants for the 

development of new drugs with anticonvulsant activity. The data of the literature on 

the current state of production of extract of essential oil and features of technology in 

their production are processed and generalized and offer the technology for obtaining 

an extract of essential oil from the studied medicinal plant raw materials by the 

method of steam distillation. According to the results of the in silico prognosis, most 

of the biologically active substance extracts obtained, namely: linalool, estragole,  

1,8-cineole, geraniol fully complied with the rules of «drug-like» K. Lipinsky. 

The most expedient dosage form was chosen – sublingual tablet and the 

composition was substantiated. 

Keywords. Ocimum basilicum L., phytotherapeutic agents, essential oil, 

«Drug-like» method, steam distillation.  


