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Abstract

The spectrophotometric composition of iodine-containing solutions of iodinol, iodinated starch 
with a polymeric structure has been studied. Their antibacterial properties were tested on 4 types 
of microcultures, and a number of biological activities were developed. The complexing properties 
of iodine were studied on the basis of spectrophotometric analysis. It has been established that the 
period of use of iodine-retaining drugs depends on the stability of iodine, which forms a complex in 
their solution.
Keywords: iodine, iodinated starch, iodinol and their solutions, spectrophotometric analysis, complex 
iodine compounds, antibacterial activity, microcultures, complex iodine ions, biological activity of 
compounds, shelf life.

Iodine and its compounds are widely used in everyday life, in the food industry, healthcare, 
pharmaceutical industry and other fields. The effectiveness of iodine-containing products and 
medications largely depends on the physico-chemical properties of iodine, storage conditions, term of 
use and other factors. These properties of iodine create the need to study the properties of antibacterial 
medications with a polymer structure close to iodine.

Iodine-containing medications with a polymer structure, studied by spectrometric analysis, were 
tested on pathogenic pure cultures at the Nutrition Center of the Ministry of Health and Medical 
Industry of Turkmenistan. The characteristics of the tested iodine-containing medications with a 
polymer structure and the results of their effect on microcultures are presented in the table.

The tests were carried out on the following microcultures:
1.Escherichia coli;
2.Pseudomonas aeruginosa;
3.Candida albicans;
4.Staphylococcus aureus.
The medications were tested under conditions of water softening in the ratio 1:0; 1:1; 1:2; 

1:4; 1:6; 1:8. The tested medications have the following characteristics. Iodized starch is a solution 
consisting of 9 g of food starch boiled in water, enriched with 1 g of iodine, 3 g of potassium iodide 
at a room temperature (В.О. Мохнач, 1962). Its medicinal properties have been known since the 40 
th of the last century.

Iodinol is a water solution formed during polymerization of vinyl alcohol, a product based on 
unsaturated hydrocarbons with iodine (В.О. Мохнач, 1962). When the double bond breaks in the 
alcohol structure, vinyl alcohol polymerizes and hydrogen becomes active in the hydroxyl group. 
According to spectrophotometric studies, iodine solution in water (I2

- I--H2O) shows the presence of 
iodine I-, IO-, I2 and I3 (П.Д. Евдокимов, 1963).

Spectrophotometric studies of iodinol in a solution with the composition I-, I2 -polyvinyl-H2O 
confirm the formation of complex ions of type I+ in addition to these types of iodine.
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As is known, the iodized starch solution in water used in iodometric titration retains a stable blue 
color for 5 days at 10-12°C. However, iodine in a solution of potassium iodide, which is added to 
water solutions of commercial potato and rice starch, becomes insoluble. Starch dissolved in water 
forms a temporary, stable, blue solution of iodine in a solution of potassium iodide.

The main component of water-soluble starch is amylose, a product of incomplete hydrolysis 
of food starch. Amylose is an unbranched substance with the chemical formula C12H26O11, with a 
molecular mass reaching 50,000-160,000, insoluble in cold water, turning blue under the action of an 
iodine solution (Научный отчет, 1997).

Food starch is hydrolyzed with the participation of a heated acid solution.
Comparison of the results of spectrophotometric studies of iodinol and iodimal (hydrolyzed 

iodized starch) showed that the content of inorganic combined iodine and ion I- in iodinol prevails in 
comparison with iodimal. It has been established that there are many complex compounds of iodine 
with polymers in iodimal.

According to studies conducted in an environment similar in composition to iodimal, but with 
different pH, it was found that in an acidic (pH-1.5) medium, iodine with an inorganic compound 
increases, i.e. ions I3

-, IO-
3; in iodimal with a pH medium equal to 7, the iodine starch complex 

increases; the amount of inorganic iodine compounds decreases. Depending on the time, it was found 
that the iodine starch complex is stable in an environment with a pH of 7 in tests conducted for 10 
days.

The results of the effect of 4 pathogenic microcultures on the studied medications softened by 
water in the ratio of 1:0; 1:1; 1:2; 1:4; 1:6 are presented in the table.

The main structure: 1l of iodinol with I-, IO-, I2, I
-
3, contains 1g of iodine, 3g of potassium iodide 

and 9g of PVA (polyvinyl alcohol). It is a preparation of stable composition containing complex ions 
I-, I2, I3

- , IO, PVA- I+ with a shelf life of 3 years.
The antibacterial properties of a solution of iodine, potassium iodide in an appropriate amount in 

water not hydrolyzed with acid, boiled and melted starch, are equivalent to the properties of iodinol, 
but due to the weakness of the iodine starch complex, its usage period is short.

Iodimal-1, 1L contains 1, 3 and 9 g of iodine, potassium iodide and starch, respectively, and 4 
g of hydrochloric acid (Е.С. Хотинский, 1953). The antibacterial property of this drug is due to the 
action of complex ions I-, I2, I3

- I Cl and starch – I+. These functions allow extending its term of use 
up to 180 days.

Iodimal-2 is a solution of iodine-containing starch hydrolyzed with sulfuric acid and neutralized 
with lime milk (Ç.A. Kulyýew, 2022). It contains: I-, I2, I

-
3, complex starch ions-I+, as well as a small 

amount of SO4
2-- ions. Its term of use is 360 days.

RESULT

1. The antibacterial properties of iodinol, which is an iodine-containing drug with a polymer 
structure, a water solution of iodized starch, starch solutions with iodine compounds hydrolyzed with 
hydrochloric and sulfuric acids, under the effect of four types of microcultures were studied and the 
subsequent increase in their biological activity was determined.

Iodimal-1 > iodinol = iodized starch > iodimal-2.
2. Based on spectrophotometric tests, it was found that iodinol, which is the complex ions 

polymer-1+, iodimal-1, iodimal-2, with iodized starch hydrolyzed without acids, are stable according 
to time from left to right, and have a long term of use.

3. The increasing order of biological activity of antimicrobial properties of iodized starch 
compounds hydrolyzed under the action of salt, sulfuric acids and water can be expressed as follows:
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Iodimal-1 > iodimal-2 > iodized starch.
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