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Abstract

To study an impact of auxiliary substances on gel containing extracts of quince leaves and grape seed meal, which is based 

on polymethylsiloxane.

Pharmaco-technological and physicochemical methods. In this study, a spectrophotometric method is applied to determine 

an antioxidant activity of the gel.

We examined an impact of auxiliary substances on the gel. According to the results of studies we chose auxiliary ingredients 

which improve not only gustatory quality but also technological parameters. Applying spectrometric analysis, we investigated an 

antioxidant activity of phytogel. The gel has a structure of rigid matrix, which is built through a process of condensation of methylsi-

lanetriol and siloxane bonds between the silicon atoms, which makes it possible to maintain and stabilize active natural ingredients. 

The experiment proved that the extract of leaves of quince and grape seed meal have some antioxidant activity. But, upon the intro-

duction of stevia extract as a coregent taste, the gel that contains quince leaf extract and grape seed meal increases the antioxidant 

activity. Phytogel has antioxidant activity of 84 % relative to the reference sample, which suggests that the gel can resist the harmful 

effects of free radicals, which are constantly produced in the human organism.

It was confirmed that the addition of auxiliary substances into the gel with the extracts of quince leaves and grape seed meal 
based on polymethylsiloxane increases bioavailability and therapeutic efficiency, in particular, the antioxidant activity, of the gel. 

Stevia extract as an adjuvant in the phytogel, as gustatory corrector, increases the antioxidant activity of phyto pharmaceu-

tical drugs. 
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1. Introduction

The question about a formation of the antioxidant index and its use as an objective measure 

of positive effectiveness of antioxidant substances on human health as well as the indicator of high 

quality of functional pharmaceutical drugs is widely discussed in many countries [1–3].
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Therefore analysis of antioxidant properties of natural substances and products, which are 

based on natural substances, is one of the important concerns nowadays. 

Medicinal products with antioxidant properties are used for prevention of diseases caused 

by excessive quantity of free radicals, formed in human body under the influence of negative ex-

ternal factors [4, 5].

The need to update the assortment of domestic phytopreparations including an antioxidant 

effects is beyond doubt [6]. The modern aspect is a relatively assortment of natural raw materials, 

caused by high pharmacological activity and expressed clinical effects, among which significant 
place is occupied by the extract of quince leaf and grape seed meal [7, 8]. As it is known, the 

main pharmacological effect of the extract of red grapes (leaves, seeds, combs, and bagasse) is the 

strengthening vascular walls of veins and capillaries (P-vitamin activity). [9]. At present polyphe-

nol complex is contained in the extract of grape seed meal that also has important therapeutic value 

and a high antioxidant activity [10].

Beyond doubt is the need to use the natural gastroprotective antiulcer medications in the treat-

ment of peptic ulcer disease. This group of drugs directly protects the mucous the stomach from the 

irritating effects of external factors through the formation of ulcers on the surface of the protective 

cladding, which promotes scarring and prevents them from exposure to of gastric juice [11].

These substances include antioxidants natural. They regulate the normal activities of the 

human organism, in particular of oxidation lipid, protein and nucleic acid, resulting in cells which 

are formed highly active of oxygen compounds called free radicals. They, undoubtedly, show a 

therapeutic effect, and or other compounds that are contained in natural plants [12].

For example, quince leaves extract inhibits the proliferation of intestinal tumor cells and of 

renal adenocarcinoma cells [13]. Presence of chlorogenic acid in the extract, together with other 

antimicrobial determines polyphenolic compounds and antiviral activity. [14] Reported antiulcer 

activity of extracts of quince fruits on the model of ethanol-induced gastric ulcers [15].

The choice of inactive ingredients is a highly important step in the development of new 

pharmaceutical medicaments, as they can affect not only on the physical and chemical characteris-

tics of pharmaceutical forms in the process of their production and storage, but also on therapeutic 

efficiency of the pharmaceutical drug itself [16]. 

We have selected and studied composition of the gel and proved its biological efficiency in 
our previous works.

The gel preparation technology is based on stage addition of active pharmaceutical ingredi-

ents and inactive ingredients [17, 18]. 

Flavors are important among inactive ingredients because unpleasant taste of pharmaceuti-

cal drugs can prevent to take this medicine.

Natural extract of stevia was chosen as a corrective agent. 

It was done because of the following reasons: the regular use of stevia extract normalizes 

carbohydrate and fat metabolism in human body; cell regeneration and blood coagulation are being 

improved; and the growth of tumors slows down. The sweet secret stevia stevioside, contained in 

the molecule, which is a glycoside consisting of glucose, sucrose, and steviol of stevia extract is 

a complex stevioside. Numerous experiments have shown that regular use of an extract from ste-

via – reduced sugar levels in the blood, cholesterol and radionuclides in the body, improving cell 

regeneration and blood coagulation, inhibited the growth of tumors [19].

2. Aim of research

To determine an influence of auxiliary ingredients on bioavailability and therapeutic effec-

tiveness, especially on antioxidant activity of gel with extract of quince leaves and grape seed meal, 

which is based on polymethylsiloxane.

3. Materials and methods

Researches were conducted when testing samples of the gels, made with similar pharmaceu-

tical structure by means of similar technology [17].
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At first polymethilsiloxane was dispersed to homogeneity in a separate container at a de-

fined temperature and speed of the rotor mixer.
Measured amount of water, xanthan gum and sorbic acid were injected separately into 

heated flask.
Flask was heated to a temperature of 60 оС and mixture of above mentioned ingredients 

were blended until smooth.

Then the water phase was added to disperse polymethilsiloxane.

The mixture was stirred to obtain phytogel [17].

Further, all extracts were injected to this basis one after another, then they were stirred and 

afterwards some samples were taken.

Experimental procedure

Testing samples were held at room temperature for 8−12 hours and on their basis we pre-

pared testing samples of – 10 % aqueous solution, which concentration amounts 30 mg/100 ml 

on a dry basis.

Our experimental studies of antioxidant activity were conducted by a modified method [20].
The principle of the method is based on the reduction of stable radical 2 2-diphenyl-1-picryl-

hydrazyl (DPPH) by antioxidant molecule. The result of this method is to change the optical density 

of the solution at 515 nm [21, 22].

Antioxidant activity (АОА) is expressed as % inhibition of DPPH radical, which is repre-

sented by the formula:

% of inhibition=[(А
0
–А

k
)/A

0
]*100,

where A
0
 − optical density at Т=0 min (solution DPPH); А

k
 − optical density at Т=10 min in the 

presence of antioxidant.

Measurements were performed on spectrophotometer Hewlett Packard 8452A with layer 

thickness of 10 mm cuvettes.

Ascorbic acid, in particular water solution of 30 mg/100, was chosen as a reference standard 

(reference sample), ml. 

4. Results of research

Apparently from the chart, addition of gel with extract of leaves of a quince extract of meal 

of dark grades of grapes increases its antioxidant activity almost in 3 times, and addition of extract 

of leaves of a stevia leads to increase in antioxidant activity too. The results of research of samples 

of gel depending on its structure are presented on the chart (Fig. 1).

Fig. 1. Antioxidant activity of the gel depending on its composition

Recovery of the free radical DPPH of the gel with participation phenolic compounds from 

the extracts of leaves and quince seed meal grape kinetically passes slower than in the other two 

cases (Table 1). This confirms the feasibility of using the gel extract meal of dark grapes and ex-

tract of stevia leaves in the composition.
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Results of the examination of gel samples, depending on their composition, are represented 

in the following table (Table 1).

Table 1

Antioxidant activity indicators

Product name А
0

A
k

% АОА % АОА relative to control

Ascorbic acid 0,83 0,6046 27,16 100

Gel with quince leaves extract) 0,8096 0,7396 8,65 31,84

Gel with quince leaves and grape extract 0,8149 0,6503 20,20 74,38

Gel with quince leaves, grape and stevia extract 0,8152 0,6287 22,88 84,24

According to results, which are shown in the table, addition of grape seed meal together with 

addition of stevia extract to an extract of quince leaves tripled the antioxidants activity of the gel. 

The results of reduction of free radical DPPH in dynamic are presented graphically in Fig. 2.
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Fig. 2. Comparative antioxidant activity in the dynamic of the DPPH reduction

According to results which are shown in the Fig. 2, each of active ingredients shows anti-

oxidant activity, in a varying degree, but in a complex, these components show higher antioxidant 

activity in comparison with reference sample.

Thus, the developed composition of gel with extracts of leaves of a quince and meal of 

grapes on the basis of polymethylsiloxane with excipients, shows the expressed antioxidant activity 

which on the recovery properties practically does not concede 0,03 % of solution of ascorbic acid.

5. Discussion 

The study has shown that auxiliary ingredients, namely stevia extract, affect the bioactivity of 

the gel with extract of quince leaves and grape seed extract, which is based on polymethylsiloxane.

According to the results of the studies was selected technology for producing a gel with 

extracts of leaves quince and grape seed meal, based on polymethylsiloxane. With spectrometric 

analysis, we investigated Phytogel on antioxidant activity. The gel has a structure forming a rigid 

matrix, built through a process of condensation metilsilantriola and siloxane bonds between the 

silicon atoms, which makes it possible to maintain and stabilize the active natural ingredients. Ex-

periment is proved that of the extract of quince leaves and grape seed meal, have certain antioxidant 

activity. But at technological introduction stevia extract as auxiliary ingredient is combined with 

other extracts of the gel to improve the gustatory characteristics, increasing the value of antioxidant 

activity. Phytogel has antioxidant activity 84 % on reference sample what can confront the damag-

ing effect of free radicals, which are continuously produced in human organism.
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6. Conclusions

1. It is established the influence of auxiliary ingredients, namely an extract of stevia, the 
bioavailability of the gel from the extracts of quince leaf and grape meal based on polymethyl-

siloxane. It is proved that the antioxidant activity is increased, with the introduction of coregent 

taste − stevia extract.
2. The spectrometer method with the indicator DPPH system was applied to definition of 

antioxidant activity of gel from extracts of quince leaves and of meal grapes on the basis of po-

limethylsiloxane, that gave the chance truly to estimate the select composition of gel at which it 

is possible to assume that preparations, except antiulcer activity, will show complex therapeutic 

action on a human organism due to high antioxidant activity.
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