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Annotation: The article presents the results of a study of antimicrobial, fungicidal and

rheological properties of mixed thickeners based on chitosan Apis Mellifera for active dyes used
for printing fabrics.
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Introduction

It is known that one of the urgent tasks is the protection of textile materials from biological
damage by microorganisms and molds.

In the textile industry, starch and its derivatives are used for sizing, finishing and for
printing fabrics as thickening agents. At the same time, starch is a rich medium for obtaining
energy by many microorganisms through fermentation processes. Fermentation is the process of
breaking down organic substances, mainly carbohydrates, under the influence of microorganisms
or enzymes isolated from them, without the participation or with the participation of oxygen.

In this regard, in the textile industry, preservatives (antimicrobial agents) are often used,
which are able to prevent the liquefaction of ready-made thickeners (prepared for future use for a
few days). An alternative to the use of preservatives is the modification of starch thickeners or
the addition of chitosan. In this case, it is expected that the shelf life of the prepared thickeners
increases many times, which is economically beneficial, increases the environmental safety of
technological processes, simplifies the technological process and leads to a decrease in energy
costs.

The problem of biodeterioration is complex in scientific meaning and diversified in
practice. Scientifically, it is based on knowledge of materials science, biology and chemistry.

Recently, the use of thickeners with biocidal properties has been considered as a promising
method for biological protection of tissues from the effects of molds. The use of these thickeners
allows for a combination of coloring and special finishing. The ingredients used in the finishing
factories of the textile industry must have antibacterial properties, otherwise, after a day they are
unusable [1].

One of the most important types of raw materials in the textile industry is various types of
wool: sheep, camel, goat, rabbit, etc. Sheep wool is of the greatest industrial importance, the
structure and properties of which have been studied in greater detail [2].

Currently, 135 strains of fungi capable of damaging cotton fibers belonging to various
genera have been isolated. It was found that the number of phytopathogenic fungi is significantly
lower than the number of cellulose decomposers: Chaetomium globosum, Aspergillus flavus,
Aspergillus niger, Rhizopus nigricans, Trichothecium roseum. According to the author [3], these
types significantly worsen the condition of raw cotton, in particular, sharply reduce the spinning
properties of the fiber.

It was also revealed that the following types of fungi usually exist on cotton fibers: Mucor
(uses water-soluble substances), Aspergillus, Penicillium (uses insoluble compounds),
Chaetomium, Trichoderma, etc. (decomposes cellulose). This suggests that some types of molds
cause true fiber degradation, from which simple superficial growth of microorganisms should be
distinguished. For example, on the size of yarn, fabrics, Mucor fungi can actively vegetate,
which are incapable of causing cellulose decomposition [4-5].

Experimental part

Recently, the use of thickeners with biocidal properties has been considered as a promising
method of tissue bioprotection from the effects of molds.
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In this regard, we have studied the fungicidal properties of mixed thickeners for active
dyes used in printing fabrics.

The most likely members of which cause damage are filamentous fungi [6-7].

In this regard, we used 6-ball wort containing Chapek-Dox elective environment, which is
a rich substrate for filamentous fungi.

Chemical composition of the nutrient environment Chapek-Dox: glucose-30,0; NaNO3z-3,0;
K2HPO4-1.0; MgSO4 x 7H20-0.5; KCI-0.5; FeSO4 x 7H>0-0.01; agar-agar-25; distilled water-
pH 6-6,5.

The environment was sterilized at 1.0 ATM.

For cultivation, a cellulolytic active strain of pure cultures of the fungus Aspergillus terreus
was used, obtained from the culture collections of the Institute of Microbiology of the Academy
of Sciences of the Republic of Uzbekistan.

The environment with inoculated samples the thickener was incubated in a thermostat 28
°C for 5 days.

Determination of the fungicidal activity was carried out in vitro.

Freshly prepared thickeners were introduced into the medium under aseptic conditions in
an amount of 1:2.

Optical density was measured in a spectrophotometer at 550 nm.

As a result of observations, it was revealed that these new thickeners on the basis of exhibit
pronounced antimicrobial activity in relation to the micelle fungus Aspergillus terreus [8-14].

The optical density of the samples shows that these thickeners are resistant to filamentous
fungi.

Thickener 1: Uzkhitan (chitosan) - CMS - HAE, Thickener 2: Uzkhitan (chitosan) - CMS,
Thickener 3: Uzkhitan (chitosan) - HAE
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Fig. 1. Dependence of the optical density of the thickener per day
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Fig. 2. The dependence of the optical density the control the Chapek-Dox environment in
day
Figure 1 shows that the optical density of the thickening is little changed by the influence
of the fungus Aspergillus terreus. This indicates that the constituent parts of the developed
thickener are not a good substrate for microorganisms.
As can be seen from Figure 2, during the cultivation of the fungus Aspergillus terreus, the
composition of the nutrient medium changed dramatically.
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Results

A thickening composition of water-soluble polymer compositions with desired properties
has been developed based on a synergistic polymer system consisting of carboxymethylstarch
and chitosan, a hydrolyzed acrylic emulsion and instead of expensive ingredients.

Revealed bactericidal properties of mixed thickeners based on carboxymethylated starch
and water-soluble polyacrylates. They exhibit a pronounced antimicrobial activity against
various types of microorganisms that cause damage to the thickener. This mixed thickener is
stable and can be used even on the second day for printing cotton fabrics with active dye.

Conclusion

From the results of the study of the antimicrobial properties of thickeners based on
chitosan Apis Mellifera, it can be concluded that chitosan has valuable properties that can
improve the anticoloristic characteristics of finished textile materials, and makes it a promising
textile auxiliary substance, unjustifiably little used in the textile industry. Due to its biological
activity, chitosan imparts fungicidal and bacteriostatic properties to textile materials, and
increases the durability of products. The new mixed thickener is highly resistant to bacteria and
exhibits fungicidal properties. Among thickeners, thickeners based on Uzhitan (chitosan) — CMS
- HAE, Uzkhitan (chitosan) - CMS have the most pronounced bactericidal activity, and these
thickeners are more stable, they can be used the next day and even for 2 days for printing mixed
fabrics.

References
1. MopuranoB A.Il., 3axapoB A.I'., XKusernn B.B. [lepcriekTrBHBIC TTOJIMMEpPHBIE MaTEPHAIIBI
JUTSE XUMHKOTEXHOJIOTHYECKOTro Tpon3BoicTBa // ypHan Poccuiickoro XumMmaeckoro o0miecTna
mMm. JI.U. Menneneesa. T. XLVI. 2002. Nel. C.58-66.
2. T'opsiaeB C.H., I'puropeeB b.C. XuMudeckrne Matepruaibl B TEXHOJIOTHH 0OpaOOTKH MEXOBOTO
ceipbs. — M.: M31. nom «Mexa mupay, 1999. — 106 c.
3. CmupHoB B.®. buonecTtpykiusi HaTypalbHBIX KOXXEBOM TKaHM M 3allUTa HX OT
ouonoBpexaeHuit/ [V Beecorosnast koHdepeHIus no 6uonoBpexxaeHusM: Te3ucsl JOKIaa0B. —
H.Hogsropon, 1991. - 71 c.
4. Yypcun B.U. buonunnsie 100aBKM U METOABI MPEAOTBPAIICHUS OHOMOBPEKACHUM KOXU U
nyomnpHBIX MatepuanoB/ CO. wmar-oB Bceepoc. koH(. «OKomormdeckue mpoOIeMbI
Ouojerpagaluyd MPOMBIIUICHHBIX, CTPOUTENBHBIX MAaTEpPHalOB M OTXOAOB IMPOU3BOJCTBA». —
Ilensa, 1998. C. 6-9.
5. Jain P.C., Agrawal S.C. A not on the keratin decomposing capability of some fungi//
Transactions of the Mycology Society of Japan, 1980. Ne.21. — P. 513-517.
6. HypyrannoBa @.M., Uxtusaposa I'.A. Mcnonp3oBaHue 3aryCTUTENS HA OCHOBE ITYEJI03aHA U
AKPUJIOBBIX MOJMMEPOB Ui HAOMBKHU XJIOMKO — MIETKOBBIX TKaHei// Universum: Texuudeckue
HaYKH: 2JIEKTPOH. Hayd. )KypH. —2020., Ne2(71). —C 47-50. (02.00.00, Nel).
7. Hypyrmunoa @®.M., HUxtuspoBa [.A., TypmueBa C.P. Acmektsl HACTIOIB30BaHUSA
3aryCcTUTENEeH Ha OCHOBE XMTO3aHA U aKPUJIOBBIX TIOJTUMEPOB B TEXHOJIOTUH MEYATaHUs TKaHEH//
Mesxaynapoansiii sxypHan Yuensrii XXI Beka Nel10-1 (18), 2016.-C. 28-32.
8. Hypyrtnunoa ®.M. Cunre3 u3 muenuHoro noamopa — Apis Mellifera xutuna u xuto3ana mjis
WCIonb30BaHue B MenenuHe// Hayunbsii BecTHMK HamaHranckoro rocynapcTBEHHOTO
yauBepcureta -Ne 1, 2020. C. 79-85.
9. Uxtmsposa I'.A., Hypyrmunoa ®.M., Kypb6onoBa ®.H. IlomyueHue W mUpHMEHCHHE
OmopasznaraeMoro aMHHOIOJIUCAXapuIa XUTO3aHa U3 MYSIIMHOTO TToamopa// Jlokmaasl AkageMun
Hayk PecriyOommmku Y306ekuctan Ne6, 2017. C. 37-41.
10. KaxpamonoB M.A., Xaiimapoa X.A., Hypyrnunosa ®.M. u gap. HcciaenoBanue
AHTUMHUKPOOHBIX CBOMCTB 3arycTok Ha ocHoBe xuro3aHa Apis Mellifera// PasButue Hayku u
texHonoruii Ne7, 2020. C. 77-81.

288



xalgaro ilmiy-amaliy anjumani materiallari

Nazarov N.I.
Nazarov S.1.
Nishonov G.B.
Niyazmetov A.R.
Niyazmetova X.G’.
No‘monov ML.A.
Normamatov A.S.
NormamatovA.S.
Nurmetova D.K.
Nurulloyev M.O.
Nurutdinova F.
Nurutdinova F.M.

Olimjonov A.O.
Olimova M.I.
Omonbaeva G.B.
Ortiqov I.S.
Otaboyev B.

Pardayev O.T.
Polvonov X.M.

Qodirova D.A.
Qodirova M.X.
Qodirova Z.K.
Qosimov SH.
Quchqgarov M.
Qudratov O.S.
Quldoshev O.E.,
Qurbannazarova R.Sh.
Qurbanova Sh.R.
Qurbonov H.A.
Qurbonov H.G.

Rajabova M.R.
Rajabova Z.F.
Rasulova Yu.Z.
Rasulova Yu.Z.
Raximov K.M.
Raximov T.X.
Raximova N.A.
Raximova S.D.
Raxmonov O.K.
Razzokova S.
Razzokova S.R.
Razzoqov H.Q.

664,

348
348
443
103
301
667
199

97, 98

286, 291,

354,

14
145
645
318

531
169
552
212
691

86
686

84
651
512
195
195
659
131
144
103
445
416

144

84
318
291
534
731
512
121
284
188

99
357

Razzoqova S.R.
Rejapova M.T.
Ro‘zimova L.X.
Ro‘zimurodov A.A.
Ro’zimurodov A.B.
Ro’zmatov 1.
Rustamov M.K.
Ruzimatov |.M.
Ruzmetov A.Kh.

Sabirov R.Z.
Sabirov V.X.
Sadikova N.A.
Sadullayev X.M.
Sadullayeva S.
Saidov O.

Salimov F.G’
Salimov N.
Salimov N.G.
Salimova F.A.
Sapayev F.
Sattarov T.A.
Savriyeva N.Q.
Saydaliyev Y.Yu.
Sayfullayev 1.B.
Sergey Z. Vatsadze
Sevinchova D.N.
Shakhnoza Kadirova
Sharifova N.A.
Shodiyev D.A.
Shukrullayev Sh.N.
Sobirov N.
Sulaymonova Z.A.
Suyariyon K.D.
Suyunova F.Sh.

I

Tashpulatov Kh.Sh.
Tatiana Shmigol
Taxirov Y.R.
Tillayeva D.M.
To‘qsanov LP.
To’lusova N.Z.
Toirova N.O.
Tojiboyev A.G’
Tojimuhamedov H.S.
Torambetov B.S.
ToshkentboyevA.S.
Toshov A.

Toshov AA.

111, 116, 119
224

121

234

86

626

416

362

81, 96

144

504

651

682

99, 188
645
229, 231
195

87

144

411

224

90

542

180

13

220

54

107, 109
445

357
354, 691
107, 109, 251
197

135

39

11

94

684
83, 510
87

169
212
411
116, 119, 133, 213
659
116
119

742



