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FEATURES OF THE PRECIPITATION OF PECTIN SUBSTANCES
FROM THE VALVES OF Gossypium hirsutum

N. Sh. Muminov UDC 664.292
An effective agent for precipitating pectin substances from the valves of cotton bolls has been selected.

Factors of the technological processes, including the precipitation of pectin substance, affect the physicochemical indices
of the finished product [1, 2]. Organic solvents and salts of polyvalent metals are used to precipitate pectin from an extract [3].
The method of precipitating pectin with salts of polyvalent metals is used in its isolation from sunflower heads and beet pulp
[4]. The capacity of a pectin for being precipitated by metal salts depends on the type of raw material, the method of its
treatment, the degree of esterification of the pectin, and the conditions of the precipitation process [5].

In order to raise the yield of cotton pectin, a series of investigations has been conducted to select the optimum
precipitant of pectin substances from an extract using organic solvents and salts of polyvalent metals. The influence of various
precipitants on the physicochemical indices of the pectin has been studied. Comparative investigations have been made of the
characteristics of the quality of the pectin obtained by the use of various precipitants.

The pectin-precipitating process has been studied with the use of extracts obtained by a single treatment of the raw
material with a 0.5% solution of (COOH), (method 1) and two treatments of the raw material successively with a 0.5 % solution
of (COOH), anda 0.3% solution of HCl(method 2). Table 1 givesthe yields and physicochemical indices of pectins obtained
with various precipitants. The samples of pectin isolated by the various precipitants had different yields and physicochemical
indices. .

Among the disadvantages of polyvalent metals as precipitants of cotton pectin must.be mentioned the increased color
of the final product and the high consumption of acid and alcohol in the purification of the pectin from residual precipitants.

The results of an investigation of the process of precipitating cotton pectin with salts of polyvalent metals followed by
purification of the pectin coagulate by washing with alcohol acidified with hydrochloric acid showed that this method does not
enable the desired product to be obtained in high yield and with the optimum chemical indices [6].

In order to shorten the stages of the production cycle and increase the yield of pectin, we have made a search for the
best organic precipitants of pectin (ethanol, isopropanol, acetone).

In the precipitation of pectin a clear separation of the mother liquor from the pectin precipitate is necessary. Therefore,
in the precipitation of cotton pectin by organic solvents the ratio of the extract to be precipitated and precipitant is 1:2.

Table 2 gives the yields and physicochemical indices-of the pectins obtained by precipitation with various organic sol-
vents. A comparison of the results of the precipitation of cotton pectin by organic solvents shows the advantage of ethyl alcohol,
which ensures the production of a pectin with a considerably increased yield and with the required physicochemical indices.

In the selection as precipitants of salts of polyvalent metals and organic solvents we took into account the yield of cotton
pectin, the physicochemical indices of the samples obtained, and the economic efficacy and harmlessness of the use of these
precipitants. Taking these requirements into account, 96% ethanol is recommended as an effective precipitant for the isolation
of pectin substances from an extract of cotton valves.

EXPERIMENTAL

Purification of the Raw Material. Air-dry cottonplant valves fromthe 1995 harvest (1 kg) were steeped in 10 liters
of a 3% solution of NaCl for 30 min. The insoluble residue was filtered off and was washed on the filter with 5 liters of water.
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Extraction of the Pectin Substances. The pectin substances were extracted from the purified raw material in stages
with 2 0.3% solution of (COOH), and a 0.25% solution of HCI by steeping for 80 min at 75-80°C. The mixtures were filtered
and the filtrates were combined to give a total of 16 liters of extract, which was clarified by centrifugation at 3000-4000 rpm
for 15-20 min.

For the precipitation of the pectin by organic solvents, the clarified extract was concentrated to 2 liters in a vacuum
evaporator at 60-70°C. The pectin was then precipitated by the gradual addition of 4 liters of ethyl alcohol. The precipitated
pectin was separated off by decantation. The pectin residue was washed in stages with 1 liter each of 70, 80, and 86% alcohols.
The washed and pressed-out pectin was dried in a vacuum dryer at 70°C to a moisture content of 5-7%.

Precipitation of Pectin with Salt Solutions. The pectin extract was neutralized to pH 5-7 by the addition of 25%
NH,OH solution with vigorous stirring. To the neutral solution were added 20% solutions of polyvalent metal salts in an
amount of 80-100 ml per 1600 ml of the initial extract, and the mixture was left for 1 h.

The pectin was obtained by the procedure of [6]. Its physicochemical indices were determined in accordance with
OST [Sector Standard] 1862 —72 [7], its gelling capacity by the procedure of [8], and its molecular mass viscometrically.
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