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ABSTRACT

In this article, the use of natural dyes and the creation of methods for their
effective extraction, as well as the extraction of indigo dye from the Indigofera
tinctoria L plant traditionally grown in the Khorezm region during our research, and
the indigo dye particles in solution after product extraction options are provided.
Extraction of indoxyl-5-D-glucoside from the leaves of Indigofera tinctoria L plant
was carried out in aqueous medium, and hydrolysis of indoxyl-f-D-glucoside
released into the solution was carried out with the presence of f-glucosidase enzyme.
Lactobacillus acidophilus bacteria were used to obtain [-glucosidase enzyme.
According to the obtained results, the formation of dye was observed in the
remaining solution even after the indigo dye was extracted. In order to solve these
problems, we conducted research.

Keywords: Indigofera tinctoria L, indigo, solution, indican, B-glucosidase,
extraction, Lactobacillus acidophilus, indoxyl.

N3YUYEHUE DOPEKTUBHBIX METOAOB ITOJIYYEHUSA KPACUTEJIA
NHANTO U3 PACTEHUA UHANT OPEPA TPAANIINOHHBIM
CPEACTBOM

AHHOTALIUA
B oOannoii cmamve paccmompeno ucnonvzosanue NpupoOHbIX Kpacumeneu u

co30anue Memooos ux 3PHeKmusHo20 u3eneUeHus, a MaKxce U3ieueHe Kpacumels
unoueo uz pacmenus Indigofera tinctoria L, mpaouyuonno ewvipawusaemozco 6
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Xopeszmckotl obracmu 60 8pems HAWUX UCCAEO08AHUU, U YACMUY KPACUMEN UHOULO.
B pacmeope nocie npedocmaeieHusi 8APUAHMOB  IKCMPAKYUU  NPOOyKma.
Axempaxyuro unookcun-f-D-enokozuoa uz rucmoves pacmenus Indigofera tinctoria L
nposoOUNU 8 BOOHOU cpede, a 2UOPOIU3 BbLOETUBUUE20CS 8 PACMBOP UHOOKCUL-f3-D-
2NI0OKO3UOA  OCYWeCmeNsanu 6 npucymemeuu epmenma  f-enoxozuoasvl. s
noayuenus @epmenma [-enokozuoazel  ucnonavzosanu oaxkmepuu Lactobacillus
acidophilus. Coenacrno nonyuennvim pesyrbmamam, obpazosanue Kpacumes
HaOI00ANOCh 8 OCMABWEMC PACMEOpe 0adce Nocie KCMPaKyuu Kpacumels
unou2o. J{ns pewieHusi mux npooiem mvl nPoseu Ucciedosanue.

Knwueswvie cnosa: Indigofera tinctoria L, uwnouco, pacmeop, umnouxan, [-
amoxosuoasa, sxemparxyus, Lactobacillus acidophilus, urookcun.

INTRODUCTION

Today, the production and use of synthetic dyes cause many environmental and
everyday problems. Due to the pollution caused by the production and use of many
synthetic dyes, there is a renewed interest in obtaining and using natural dyes that do
not harm the environment. The use of indigo dye obtained by synthetic and natural
methods is still a large part. The use of synthetic dyes can cause harmful effects on
the environment and the human body. It encourages research on the use of natural
dyes and energy-saving methods to avoid harming the natural environment.

Natural indigo dye can be obtained from tropical and subtropical plants
belonging to the genus Indigofera [1-8]. In our experiments, it was found that the
biomass of the Indigofera tinctoria L plant is used as a raw material in indigo dye,
and the concentration of dye compounds in the leaves is high. In the Indigofera plant,
Indigo dye is not found in the plant as a free form, but in the form of an indican
(indoxyl-B-D-glucoside) compound. Extraction of indigo from plant biomass involves
several steps; indican located in cell vacuole is released from plant biomass by water
and fermentation, and B-glucosidase enzyme hydrolyzes indican into indoxyl and
glucose[2].

The formation of indigo is observed when two molecules of indoxyl combine in
the presence of oxygen in an alkaline environment [3]. Under the catalytic of the -
glucosidase enzyme, inhibitions were carried out at different temperatures and pH
values of the medium to hydrolyze the indican contained in the Indigofera plant. In
these studies, the process's duration is very long and is 10-36 hours [4-6].

Taking into account the research data presented above, experiments were
conducted to obtain indigo from the plant Indigofera tinctoria L traditionally.
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MATERIALS AND EQUIPMENT

Dried indigofera leaves, distilled water, 0.1 N NaOH solution, Lactobacillus
acidophilus colony, dimethylformamide, Bante 210 digital stationary pH meter, 1 L
conical flask, 1 L beaker, digital magnetic stirrer hot plate (MS7-H550-S, China),
Schott funnel, 6 50 ml volumetric flasks, 200 ml volumetric flask, UV-1800
Shimadzu spectrophotometer.

SEPARATION OF INDIGO DYE

10 g of dried Indigofera leaves were cut and placed in a 1 L flask, 150 ml of
distilled water was poured over it, and extraction was carried out for 90 minutes at a
temperature of 50°C. After the plant mass in the flask was mixed with water, 1 ml of
the Lactobacillus acidophilus colony was added to the mixture in the flask and placed
in a thermostat at a temperature of 37°C for 24 hours. At the end of the specified time,
the solution in the flask passes through a Schott funnel and separates. 0.1 N NaOH
solution was added until the pH of the solution reached 8-8.5. Air was passed for 1-
1.5 hours until blue precipitates were formed through the solution, the pH indicator of
which was brought to the specified value. The blue precipitates were separated by
filtration. The mass of the obtained sample was measured on an analytical balance.

RESULTS AND DISCUSSION

It is released as a result of the extraction of indoxyl-p-D-glucoside contained in
the Indigofera plant into an aqueous solution at a temperature of 50°C. The reason for
keeping the mixture in a thermostat for 24 hours at a temperature of 37°C is that it is
most convenient for Lactobacillus acidophilus bacteria to multiply at this temperature
[7]. Indoxyl and glucose are formed due to the hydrolysis of indoxyl-p-D-glucoside
released from the plant mass into the aqueous environment with the participation of
the B-glucosidase enzyme produced by Lactobacillus acidophilus bacteria.

As a result of the oxidation of indoxyl formed during hydrolysis under the
influence of air oxygen, indigo dye material is formed. The resulting blue indigo dye
substance precipitates in the solution.
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Indigo dye is slightly soluble in water and relatively well soluble in chloroform,
concentrated sulfuric acid, nitrobenzene, and dimethylformamide. Therefore, indigo
precipitates in water.

The indigo precipitate was quickly separated by filtration, and the mass of the
precipitate was measured on an analytical balance. Based on the above experiments,
it was found that the amount of indigo dye extracted from the Indigofera tinctoria L
plant grown in the Khorezm region is on average 0.2-0.3 g per 10 grams of leaf in
laboratory conditions. It has been shown that 30-60 kg of indigo can be obtained on
average from 1 ton of leaves in different phases of the plant, depending on the
ontogeny periods.

When studying the processes of obtaining indigo dye traditionally obtained from
the Indigofera plant, parts of the indigo dye were observed in the plant residues and
the filtrate.

It is possible to increase the productivity of the product by extracting the indigo
dye that is formed over time. Therefore, it is possible to obtain more dye than the 0.2-
0.3 g mass of indigo dye obtained by the traditional method. Researching obtaining
indigo dye from the Indigofera plant faster, in less time and a productive amount is
one of the urgent issues. Therefore, research is being conducted to increase the
activity of Lactobacillus acidophilus bacteria and the B-glucosidase enzyme produced
in it to obtain indigo dye productively.

CONCLUSION

When the indigo dye obtained by the traditional method was obtained, it was
observed that the dye sample was formed again over time in the plant residues and in
the solution. This situation shows that it is possible to obtain more mass of paint than
the mass of paint obtained by the traditional method. A low-energy and efficient
method is required to perform this task. We are conducting new research to address
these issues.
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