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AHHOMauus

Makonada uHcoH opeaHu3mudazu Kucriopol anmawuHysuHuHe bowkapunuwuda aHmuokcudaHmapHUHe posnu
8a Maxannuli XypMO Haenapu Mesa 3KCmpakmiapuHuHe aHmuoKcudaHmIUK XyCycusimiapuHu ypeaHuw 6yltuda
Mabslymomiap KesimupuriaaH.

Annotation

The article presents information on the role of antioxidants in the regulation of oxygen metabolism in the human

body and studies of the antioxidant properties of extracts of fruits of local persimmon varieties.
AHHOMauus

B cmamebe npedcmaesneHsl ceedeHusi 0 posu aHmuokcudaHmos 8 peaynayuu KucropoOHo20 obmeHa 8 opeaHu3Me

yeriogeka u pesyrnbmamsl uccriedo8aHuss aHMUOKCUOaHMHbIX C80UCME 3KCMPaKmos 10008 MECMHbIX COPMO8 XypPMbi.

TasiH4 cy3 ea u6opanap: Kucrnopodnu OKcu2eHa3sa, oKcudrnosyu cmpecc, 3pKUH
padukannap, aHmuokcudaHmnap, pepMeHm 8a sumMaMuHiap, aruknasud, KeepuemuH, WoKonad XypMo 3Kcmpakmu,
Koponék-Xuakyme Xypmo akcmpakmu.

Keywords and expressions: oxygen oxygenase, oxidative stress, free radicals, antioxidants, enzyme and
vitamins, gliclazide, quercetin, chocolate persimmon extract, Korolek-Hiakume persimmon extract.

Knroyeebie croea u ebipaxeHUs1: KUCITOPOOHasi OKcueeHa3a, OKUCIUMEesbHbIU cmpecc, c80000HbIe padukaribl,
aHmuokcudaHmebl, hepMeHmMbl U 8uMmaMUHbI, 2/1UK1a3ud, KBepuemuH, 3Kkcmpaxkm WokKonadHoU XypMbl, 3KCmpakm XypMb|
Koponék-Xuakyme.

Introduction. Doctors, chemists and biochemists constantly monitor the oxygen exchange in
the human body. This is due to the fact that oxidative stress in the human body occurs when the
balance between the biochemical mechanisms of oxygenase use is imbalanced. Removal of
oxidative stress is achieved with the help of biologically active substances (BAS), in particular
antioxidants. Antioxidants stop the rapid growth of oxidative processes, form inactive radicals and
remove them from the body [1,2].

Because free radical molecules lack one or more electrons, they aggressively attack healthy
molecules and cause chain reactions. Free radicals usually accumulate in cell membranes and
begin to destroy them, which leads to the gradual destruction and death of cells in our body [3,4,5].

Antioxidants act as specific free radical donors, stopping the formation of free radicals,
donating their electrons and not converting them into free radicals. As a result of the oxidation of
cells in the body, it slows down or even stops completely[3,4,5].

Enzymes are the main antioxidant defense that breaks down reactive oxygen species. They
convert reactive oxygen species to hydrogen peroxide and less aggressive radicals, and then
convert them to water and simple useful oxygen [6].

Vitamins and substances of a vitamin nature, acting as a secondary antioxidant defense,
destroy aggressive radicals and prevent the development of a chain reaction, which leads to the
formation of new radicals that eliminate excess energy. These vitamins or vitamin-rich substances
include water-soluble vitamins - C, P-vitamins (bioflavonoids - rutin, quercetin, citrine, hesperidin,
ascorutin), fat-soluble vitamins - vitamin A, beta-carotene, E, K, amino acids containing sulfur
(glutathione, cysteine, methionine), C-cytochrome, chelates, alcohol in micro doses, trace elements
such as selenium and zinc [6].

Antioxidants are substances that prevent food from being oxidized by oxygen in the air. In this
process, antioxidants are consumed in the oxidation process, i.e. they are broken down by the oxygen in
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the air. Therefore, the more antioxidants a product contains, the longer its shelf life. But adding a lot of
antioxidants can negatively affect food composition [7,8,9].

Experimental part. For the experiment, water extracts of persimmon varieties Diospyros kaki
(ChP) chocolate persimmon and Diospyros kaki (KKh) Korolek-Khiakume were obtained, which are
localized in the Andijan region. The solubility and conditions of analysis of the tested drugs are shown in
Table 1.

Table 1
Tested drugs

Ne Drugs Solubility In vitro

mg / mi
1 X1-Diospyros kaki(ChP) water 100/250/500/750/1000
2 X2-Diospyros kaki(KKhp) water 100/250/500/750/1000
3 Xs-Diospyros kaki(KKhj) water 100/250/500/750/1000
4 Quercetin water + 30% alcohol 100/250/500/750/1000
5 Gliclazide water 100/250/500/750/1000

The antioxidant activity of the studied drugs was determined by photochemical tests and was
assessed by several methods.

The antioxidant activity of the drugs was carried out by inhibiting the autooxidation reaction of
adrenaline in vitro, as well as inhibiting the formation of free oxygen form. The method is based on
inhibition of the adrenaline autooxidation reaction, the formation of adrenaline in ROS (reactive oxygen
species) over time in vitro and autoimmune oxidation (%).

To do this, we took 2,0 ml of 0,2 M sodium carbonate buffer (Na2CO3-NaHCO3) with pH=10,65,
took 56 mg/ml of 0,18% solution of epinephrine (epinephrine) hydrochloride and added to it 30 mg / ml of
antioxidant the preparation and optical density of solutions were tested on a Cary 60 UV-Vis Agilet
Technologies spectrophotometer in a 10 mm cuvette with a wavelength of 347 nm for 30 seconds to 10
minutes with rapid stirring. The amount of the investigated extract (concentration 1 mg in 1 ml) was used
as a standard, and 0,2 M 2,0 ml of buffer, 0,18% 56 mg / ml (5,46 mM) of adrenaline were used as a
control sample.

Antioxidant activity was expressed as a percentage depending on the inhibition of adrenaline
autooxidation and was calculated using the following formula
(D, —D,)-100

AA = - %
‘Dl

D1 — Optical density of the epinephrine hydrochloride solution added to the buffer;

D2 — Optical density of the investigated extract and epinephrine hydrochloride added to the buffer.

Statistical data were checked using the Student's t test and the Original 6.1 USA program.

Analysis of the results obtained. The control of solutions of the studied drugs was carried out
using a solution of adrenaline hydrochloride in 5 different concentrations added to a 0,2 M buffer solution
of sodium carbonate (Na>xCOs-NaHCOs3) pH=10,65 and a mixture of the investigated extracts and
adrenaline hydrochloride added to the buffer at 5 different concentrations. The optical density of the
solutions was tested on a Cary 60 UV-Vis Agilet Technologies spectrophotometer in a 10 mm cuvette
with a wavelength of 347 nm. The results of spectrophotometric analyzes are shown in Table 2.

Prepared using bidistillate water from the initial concentrated solution to be tested, i.e. 10% (900
ml bidistillate water per 100 mg / ml test solution), 25% (750 ml bidistillate water per 250 mg / ml test
solution), 50% (500 ml of bidistillate water for 500 mg / ml of test solution), 75% (250 ml of bidistillate
water for 750 mg / ml of test solution) and 100% (1000 mg / ml of test solution) of 5 different
concentrations of the studied drugs.

The antioxidant activity of the studied drugs was calculated based on the values of the optical
density of the samples according to the following formula

AA= Yo.
D,
For example, in this way

{(Dy—D5 =100 - :
_ Dy 2) _ (0,29208-0.2541)+100 _ 13,00 %
Dy 0,29208
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The results of the identified calculations are presented in Table 2.
Table 2
Spectrophotometric analysis and antioxidant activity (AA%)
of the studied drugs
Ne | Substance | Control (D1) | Experience (D2) | AAy,
X1 -Diospyros kaki(ChP)
1 X1 (10%) 100 mg/ml 0,29208 0,2541 13,00
2 X1 (25%) 250 mg/ml 0,24964 0,2122 14,99
3 X1 (50%) 500 mg/mi 0,19449 0,1640 15,68
4 X1 (75%) 750 mg/ml 0,21651 0,1810 16,40
5 X1 (100%) 1000 mg/mi 0,28018 0,2319 17,23
X2 - Diospyros kaki(KKhp)
1 X2 (10%) 100 mg/ml 0,21561 0,1822 15,49
2 X2 (25%) 250 mg/ml 0,23685 0,1940 18,09
3 X2 (50%) 500 mg/ml 0,20312 0,1657 18,42
4 X2 (75%) 750 mg/ml 0,22234 0,1804 18,86
5 X2 (100%) 1000 mg/ml 0,28612 0,2294 19,82
X3 -Diospyros kaki(KKhj)
1 X3 (10%) 100 mg/ml 0,23611 0,1970 16,56
2 X3 (25%) 250 mg/ml 0,27326 0,2247 17,77
3 X3 (560%) 500 mg/mi 0,29455 0,2384 19,06
4 X3 (75%) 750 mg/ml 0,36258 0,2918 19,52
5 X3 (100%) 1000 mg/ml 0,36806 0,2927 20,47
Gliclazide 0,17980 0,1430 10,0
Quercetin 0,67247 0,5348 37,4

For a comparative analysis of the antioxidant activity of the controlled drugs, the following
substances were used; as gliclazide, which is used in pharmaceuticals and medicine, as well as

quercetin, which is used as BAD (biological active additive) in the food industry.

The graphs of the concentration dependence of AA activity to 5 different concentration
solutions of the tested drugs are shown in Figure 1 for X4, in Figure 2 for X2 and in Figure 3 for Xa.
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Picture 1. Antioxidant properties of X1-Diospyros kaki (ChP)
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Picture 2. Antioxidant properties of X;-Diospyros kaki (KKhp)
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Picture 3. Antioxidant properties of Xs;-Diospyros kaki (KKhj)

CONCLUSIONS

1. As aresult of scientific research carried out by us in the laboratory of Metabolism of the Institute
of Biophysics and Biochemistry of the National University of Uzbekistan, extracts of fruits of local
varieties Diospyros kaki (ChP) chocolate persimmon and Diospyros kaki (KKh) Korolek-Khiakume
have high antioxidant properties.

2. The activity of AA drugs was explained by the inhibition of the autooxidation of adrenaline in
vitro and the formation of free oxygen forms.

3. The antioxidant properties of the preparations — X1, X2, X3 were evaluated by comparison with
the antioxidants quercetin and gliclazide as standard antioxidants.

4. It was found that the AA activity of low-concentration solutions of all tested drugs was higher
than that of gliclazide, and the AA activity of high-concentration solutions was closer to that of quercetin.
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5. As a result of tests, the AA activity of two different persimmon fruits showed that the AA activity
of the Diospyros kaki (KKh) Korolek-Khiakume persimmon solution was higher than that of the
Diospyros kaki (ChP) chocolate persimmon solution.

6. For comparative analysis, even when studying the AA activity of two different extracts from the
same fruits of the persimmon Diospyros kaki (KKh) Korolek-Khiakume, that is, fruit peel powder and
fruit juice extracts, it was found that the AA activity in fruit juice was higher than fruit peel powder extract.
This indicates that the amount of antioxidants in fruit juice is higher than in its fruit peel.
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