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Due to the rapid spread of various types of microorganisms, epidemics and 

pandemics, in recent decades, natural and synthetic antimicrobial agents have attracted 
the growing attention of professionals working in the field of textile chemistry. The 
most popular biocidal substances are metal compounds, their nanoparticles, phenols, 
ammonium compounds, extracts of some plants [1-4]. Such natural biopolymers as 
lignin and pectin stand out amongst the group of natural biopolymers with useful 
antioxidant, antimicrobial and biocompatible properties, however, their use in Ukraine 
is limited to the construction industry for lignin and food for pectin [5, 6]. Currently, 
there are no researches concerning the specified ecological biocides lignin and pectin, 
especially regarding their possible application for antimicrobic processing of textile 
materials. 

This paper investigates the microbiological activity of natural biopolymers that 
meet environmental requirements, namely sodium lignosulfonate, pectin, and mixtures 
thereof. 

The diffusion method showed that the bioactivity of solutions of sodium 
lignosulfonate and pectin differ from each other and depends on the nature of the 
antimicrobial drug, its concentration and the type of prokaryotes (тable 1). 

Table 1 
Zones of growth of microorganisms under the action of antimicrobial 

substances with a concentration of 1 mg/cm3 
Antimicrobial substance  

 
Zones of growth inhibition (mm) 

Staphylococus 
aureus  

(АТСС 6538Р) 

Escherichia coli 
(АТСС 25922) 

Pseudomonas 
аeruginosa 

(АТСС 9027) 
Sodium lignosulfonate  17,7±1,0 10,7±1,1 10,4±1,0 
Pectin 14,3±1,1 9,2±1,0 9,8±1,1 
Sodium lignosulfonate + 
Pectin  

18,5±1,1 11,2±0,8 12,6±1,1 
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Lignin showed more pronounced antimicrobial activity in comparison with 
pectin due to the presence of phenolic radicals in the structure of this biopolymer. The 
antimicrobial effect of the studied substances increases for gram-positive strains, which 
is due to the lack of an additional barrier in the form of a double membrane 
characteristic of gram-negative prokaryotes [7]. It was possible to identify a synergistic 
effect with the combined use of the studied biocides, which makes it possible to 
significantly reduce the concentration of biocides on tissue fibers. 

It was also determined that the minimum inhibitory concentration (MIC) of the 
studied biopolymers required to inhibit microbial growth is 1.5 - 2 times lower than the 
minimum bactericidal concentration (MBC) for gram-positive strains – Staphylococus 
aureus and gram-negative bacteria Escherichus coli and Pseudomonas аeruginosa. 

Thus, it can be concluded that the test substances sodium lignosulfonate and 
pectin can be used as biocides in antimicrobial compositions to protect textiles. This 
will allow the textile industry to replenish the range of biocides with affordable and 
environmentally friendly compounds, which in turn will contribute to the creation of 
textile materials that consumers demand today. 
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