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SCREENING OF BIOCHEMICAL COMPOSITION AND INTEGRAL ANTIRADICAL
ACTIVITY OF BEGONIACEAE REPRESENTATIVES'

Objective of the study is to evaluate the integral antiradical activity (hereinafter referred to as IAA) and
conduct biochemical screening of the content of biologically active compounds in representatives of Be-
goniaceae.

Materials and methods. Standard methods of biochemistry and electrochemistry used.

Results. IAA was evaluated and biochemical screening of the content of biologically active compounds
(flavonols, anthocyans, catechins, ascorbic acid, hydrophilic pectin and protopectin) of eight representa-
tives of the Begoniaceae family was performed. The prospects of using such an indicator as IAA for
screening plant materials in order to expand the range of medicinal plants is shown, which indicates the
need for research in the field of antiradical properties and biochemical composition of medicinal plants,
herbal preparations and biologically active additives of plant origin.

Conclusion. IAA and the obtained data on the content of biologically active compounds are a compre-
hensive indicator of the quality of plant materials and can be successfully used to standardize it. The in-
troduction of a test for 1AA in the future may allow to: quickly and accurately assess the quality of the
used plant materials of the Begoniaceae family; make multicomponent preparations with a given antioxi-
dant activity, expand the indications for the use of drugs and determine the most selective solvent for the
extraction of active substances from plant material.

Keywords: Begoniaceae, secondary metabolic substances, antiradical activity, coulometric titration, elec-
trochemistry.

BAIINJIOB A.B., xaun. Ouoi. HayK,
BEIyIINHA HAYIHBIN coTpynHUK OTena ONOXUMIH U OMOTEXHOJIOTHH
Hentpanpasiit 6oTannyeckuii caq HAH benapycu, r. Munck, Peciiy6nuka benapychb

CKPUHUHI' BHOXUMHUYECKOI'O COCTABA U PIHTEFPA{II)HOFI
AHTUPAJIUKAJIBHOU AKTUBHOCTH ITPEACTABUTEJIEU BEGONIACEAE

Llenv pabomwl: dams OyeHKY UHMESPATLHOU AHMUPAOUKANLHOU akmusHocmu (Oanee — MAA) u npose-
cmu OUOXUMUYECKUL CKPUHUHE COOePAHCaAHUsT OUON0SUYECKU AKMUBHBIX COeOUuHeHUll y npedcmasumenel
Begoniaceae.

Mamepuanst u memoosl. Cmanoapmuvie MemoObl OUOXUMUU U INEKMPOXUMUL.

Pezynomamot. /lana oyenxa MAA u nposeden Ouoxumuueckuti CKpUHUHe co0epiucanus Ouoi0euvecky aK-
MUBHBIX COCOUHEHUL ((PIaBOHONI08, AHMOYUAHOE, KAMEXUHO8, ACKOPOUHOBOU KUCIOMbL, 2UOPOPUILHOSO

! Crates my6nuKyeTCs B aBTOPCKOI peaKIun
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NeKmuHa U NPOMoOneKmuHa) 8ocvmu npedcmasumenetl cemeticmea Begoniaceae. Ilokazana nepcnekmug-
HOCMb UCHONb306AHUSA MAK020 nokazamens kak MAA Ona ckpununea pacmumenbHo20 Cbipbsl C Yelbio
pacuuperusi HOMEHKIamypbl 1eKAPCMEEHHbIX PACMEHUL, YO CGUOEMENbCMBYem 0 He0OX00UMOCHU UC-
C1e008anull 8 0biacmu aHMUPAOUKATILHBIX CEOUCME U OUOXUMUYECKO20 COCHMABA JIeKAPCMEEHHbIX PAC-
menul, oumonpenapamos u 6UOI02UYECKY AKMUBHBIX 00OABOK PACMUMENbHO20 NPOUCXOIHCOCHUSL.
3axnouenue. UAA u nonyuentvle 0anuvie O COOEPIACAHUIO OUONOSUYECKU AKMUBHBIX COCOUHEHULL 651~
10MCsi KOMNJIEKCHbIM NOKA3ameiem Kaiecmea pacmumenbHo20 Colpbsi U MO2ym Oblmb YCHeUHO UCNOlb-
308aHbl 01 e20 cmanoapmusayuu. Beedenue mecma na UAA 6 oanvretivem modrcem no38oaums: Obicm-
PO U 00CMAMOYHO MOYHO NPOGOOUMb OYEHKY KAYecmead UCHOAb3YeM020 PACMUMENbHO20 CblPbsl ceMeli-
cmea Begoniaceae; cocmasnams MHO2OKOMNOHEHMHblE NPenapamul ¢ 3a0AHHOU AHMUOKCUOAHMHOU aK-
MUBHOCIBIO, PACUIUPUNG NOKA3AHUSL K NPUMEHEHUIO TeKAPCMEEHHBIX NPEenapamos u onpeoesms Haubo-
Jlee CeleKmuBHbIll pacmeopumens Oisl U3Ge4eHus OeUCmEYIouUx eujecmes U3 pacmumenbHo2o Mamepu-
ana.

Knroueesvie cnosa: seujecnmea 6nopuvdHoco O6M€Ha, aHmupa()uKaJleaﬂ AKMUu6HOCmbs, KYJIOHOMempude-
CKoe mumpoearnue, INeKmpoxumust

What this paper adds
The article presents the results of the assessment of IAA and biochemical screening of the content of bio-
logically active compounds in representatives of Begoniaceae.

Hay4yHasi HOBU3Ha CTAaTbH
B crarthe mpencraBieHbl pe3yabTaThl OlleHKH MTAA 1 OMOXUMUYECKOTO CKPUHUHTA COJEpKaHMsI OHUOJIO-

THYCCKHN aKTHUBHBIX COG,Z[I/IHGHI/Iﬁ y HpCHCTaBHTCHGﬁ Begom’aceae.

Introduction. In the last decade, free radicals
and their role in the development of diseases
have become the subject of many studies. So,
the activation of lipid peroxidation processes in
the tissues of the body leads to the development
of free radical-related pathologies, such as ath-
erosclerosis, hypertension, coronary heart dis-
ease, oncology, cataract, etc. To manage these
conditions, therapeutic and prophylactic agents
are recommended, and nowadays, low-toxic
herbal drugs containing a large set of bioantioxi-
dants: vitamins, polyphenols, flavonoids, cate-
chins and tannins, which have a mild effect on
the body and relatively low toxicity, are increas-
ingly used [1-9].

An analysis of the trend in the development
of new drugs shows that over the last decade
there has been an increased interest in herb-
al drug substances throughout the world. This
dynamics is characteristic not only for countries
that traditionally use medicinal herbs (India,
China, Vietnam), but also for states with a high-
ly developed chemical and pharmaceutical in-
dustry (USA, Germany), which have great po-
tential for work in the field of synthesis of a
wide range of dosage forms.

Currently, biologically active substances used
in the pharmaceutical industry are isolated from
plants, often belonging to rare species. In this
regard, there is an active search for new sources

of biologically active compounds of plant origin.
An important place among them is occupied by
taxons of tropical plants, in particular, the Be-
goniaceae family.

The Begoniaceae family has over 800 spe-
cies. Representatives of the family are cha-
racterized by the presence of a wide range of
secondary metabolic products — alkaloids, iso-
prenoids; phenolic compounds — the practical
use of plants of this family in the pharmaceutical
industry as the basis of drugs is largely deter-
mined [10-11].

Materials and methods. As the objects of
study, we used leaves of plants of the Begonia-
ceae family from the collection of the Central
Botanical Garden of the National Academy of
Sciences of Belarus, collected in the blooming
period.

Electrochemical assessment of IAA [12-14].
The extraction of plant materials was carried out
in accordance with the State Pharmacopoeia of
the Republic of Belarus. In a 100 ml volumetric
flask, 10 g of extractable plant material, ground
to a particle size of 3 mm, was placed and dilut-
ed to volume with 70% ethanol. Then allowed to
stand for 3 days at a temperature not exceeding
10°C. The resulting extract was filtered.

IAA was determined using coulometric titra-
tion with internal generation of bromine com-
pounds on a P-5827M potentiostat (Ukraine). A
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platinum plate with an area of 1 cm” was used as
a working electrode. The auxiliary electrode
consisted of a platinum spiral. The cathode
chamber, in which the auxiliary electrode was
placed, was separated from the anolyte by a
semipermeable partition. Coulometric titration
was carried out in the galvanostatic mode (1 =5
mA). The endpoint was set amperometrically
with two polarized needle-shaped platinum elec-
trodes (AE = 300 mV). Bromine was generated
from an aqueous solution of 0.2 mol/L potassi-
um bromide in the presence of 0.1 mol/L sulfu-
ric acid with a current efficiency of 100%.

20 ml of background electrolyte was intro-
duced into a cell with a capacity of 50 ml, the
electrodes were lowered, and the generating cir-
cuit was switched on. Upon reaching a certain
value of the indicator current, an aliquot of the
test solution was introduced into the cell and at
the same time the stopwatch was turned on. The
titration endpoint was fixed after the initial indi-
cator current was established, the stopwatch and
the generating circuit were turned off.

The amount of electricity in coulombs spent
on titration was calculated by the equation:

Q= (100It)/V,

where

Q is the amount of electricity, C;

I is the current rate, A;

t is the time to reach the titration endpoint, s;

V is the aliquot volume, ml.

IAA units: kC/100 ml.

Assay of ascorbic acid [15]. 5 g of plant ma-
terial was ground in the presence of 2% meta-
phosphoric acid and diluted to 100 cm® with the
same acid. The extract was centrifuged. Three
10 cm® samples were taken into conical flasks
and 1 cm’ of a 0.025% solution of 2,6-
dichlorophenolindophenol was added to them.
After 35 s, the optical density was measured on
an Agilent 8453 UV-visible spectrophotometer
(USA) at a wavelength of 530 nm in a cuvette
with a working length of 10 mm vs. 2% meta-
phosphoric acid. In parallel, spectrophotometry
of 10 cm® of 2% metaphosphoric acid was per-
formed with 1 cm® of a 0.025% solution of 2,6-
dichlorophenolindophenol (control). To calcu-
late the content of ascorbic acid, a calibration
graph was built, and then calculated by the equa-
tion:

X =a-V/m,

where

x is the amount of ascorbic acid, mg/100 g;

a is the content of ascorbic acid, pg/cm’ of the ex-
tract, found according to the calibration graph;

m is the mass of the sample, g;

V is the extract volume, cm’.

Assay of flavonols [15]. 2 cm® of a 2% solu-
tion of aluminum chloride and 6 cm’ of a 5%
solution of sodium acetate were added to 2 cm’
of the initial alcohol solution. 2 cm® of distilled
water were added to the control sample, instead
of 2 cm® of a 2% solution of aluminum chloride.
After 2.5 hours, spectrophotometry was per-
formed at 440 nm with a working cuvette length
of 10 mm. The content of the sum of flavonols
(mg/100 g in terms of rutin) was found by the
equation:

x = k-(D-D1)-V-p-100/m,

where

x is the content of the sum of flavonols, mg/100
¢ k is the conversion factor according to the calibra-
tion curve, built according to the rutin (0.655);

D is the optical density of the test solution;

D, is the optical density of the control solution;

V is the volume of alcohol extract, cm’;

p is the degree of dilution;

m is the weight of a plant material sample, g.

Assay of anthocyans [15]. 2 g of ground plant
material was poured with a mixture of 20 cm’ of
ethanol with 1% content of hydrochloric acid
and kept for 24 hours at 4°C. Then anthocyans
were triturated and removed on a Buchner fun-
nel. Then spectrophotometry was performed at
529 nm with a working cuvette length of 1 cm.
The amount of anthocyans was found from the
calibration graph. The content of anthocyans
(mg/100 g) was calculated by the equation:

x =kDV-100/m,

where

x is the content of anthocyans, mg/100 g;

k is the coefficient calculated by the calibration
curve;

D is the optical density of the solution;

V is the extract volume, cm’;

m is the weight of the sample, g.

Assay of catechins [15]. After removal of the
hydrophilic phenolic compounds, the catechins
fraction was isolated. For this, the filter residue
was washed with 15 cm® of 50% methyl alcohol,
and then with 10 cm® of 70% methyl alcohol. 1
cm’ was taken from the obtained methanol elu-
ate, 5 cm’ of the vanillin reagent was added, and
after 15 min spectrophotometry was performed
in a 3 mm thick cuvette at 530 nm. A calibration
curve was built using the d-catechin. The cate-
chins content was calculated by the equation:

x =k- DVQ-V3-100/(1'HV1),

where

x is the amount of free catechins, mg/100 g;

D is the optical density of the test solution;

k is the conversion factor calculated by the cali-
bration curve;

V3 is the volume of methanol eluate, cm’;
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V, is the volume of the initial extract, cm’;

V, is the volume of the extract applied to the pol-
yamide, cm’;

m is the weight of the sample, g.

Assay of hydrophilic pectin and protopectin
[15]. Extraction of hydrophilic pectin. The gro-
und sample of plant material with a weight of 10
g was poured with hot ethanol (based on the fi-
nal alcohol concentration of 80-82°) and heated
in a boiling water bath with a reflux column for
30 min to extract sugars, then filtered through a
paper filter into a volumetric flask. The alcohol
treatment of the same sample was repeated 3
times to completely remove the sugars. The fil-
ter along with the residue was dried at 50°C until
ethyl alcohol was removed. Then, the residue
together with the filter was placed in a flask and
50 cm® of water heated to 45°C was added, and
at this temperature hydrophilic pectin was ex-
tracted in a water bath for 1 h. The liquid was
filtered into a 100 cm’ volumetric flask, washed
with distilled water and, after cooling, diluted to
volume.

Extraction of protopectin. The residue after
extraction with water was transferred to an ex-
traction flask, 50 cm® of 0.3 N hydrochloric acid
was poured and heated for 30 min in a boiling
water bath with a reflux column. It was filtered
into a 200 cm® volumetric flask and washed 3
times with hot distilled water. Then the filter
together with the residium was returned to the
same extraction flask, 50 cm® of a 1% solution
of ammonium citrate was poured, and placed in
a boiling water bath for 30 min. It was filtered
into a volumetric flask, where the filtrate of the
hydrochloric acid extract was located, washed
with hot water and, after cooling, diluted to vol-
ume with water.

Conducting a demethoxylation reaction. 10
cm’ of 0.05 N potassium hydroxide solution and,
after 30 minutes, 10 cm® of a solution of 0.05 N
hydrochloric acid were added to 10 cm’® of ex-
tract. 0.5 cm® of hydrophilic pectin extract (or
protopectin) was taken in 3 test tubes, cooled
and 3 cm’ of a solution of borate in sulfuric acid
(p = 1.84 g/cm’), cooled to a temperature of 4°C,
were poured into each tube. Then they were
heated for 6 min in a boiling water bath, after
which they were cooled again.

Conducting a reaction with carbazole. In each
2 tubes (out of three) with pectin extract, 0.1 cm’
of a 0.2% carbazole solution was added and
heated in a water bath for 10 minutes. After
cooling, spectrophotometry was performed at
535 nm with a working cuvette length of 5 mm.
The third test tube, in which a solution of borate

in sulfuric acid was mixed with water (3:0.5),
was used as a control sample. Using a cali-
bration curve, built according to galacturonic
acid, its content (ug) was found from the optical
density of the sample. The content of hydro-
philic pectin or protopectin (%) was determined
by the equation:
x = aV,-V-10%/(m- V3- V;-10°),

where

x is the content of hydrophilic pectin (or pro-
topectin),%;

a is the content of galacturonic acid in the sample,
found from the calibration curve, pg; m is the weight
of the sample, g;

V is the volume of the extract obtained from the
sample, cm’;

V, is the volume taken for dilution, cm’;

V, is the volume obtained after dilution, cm?;

V; is the volume of the sample taken for the reac-
tion with carbazole, cm®;

10 is the conversion factor into percent;

10° is the conversion factor into grams.

Statistical processing of experimental data
[16]. All analyses were performed in quadrupli-
cate, the results were processed using the "Sta-
tistica" software, the data were considered relia-
ble at P<(.05. The discrepancy between the stu-
died data in the sampling and the entire assem-
bly was calculated using statistical error for the
average. The range in which the studied values
for the entire assembly were found with a given
probability was calculated using the confidence
interval for the average. Comparison of the sam-
plings was performed according to the average
value of the dispersions. When solving such
problems, the probability of the zero hypothesis
was calculated.

Results and discussion. For physiologically
active compounds of various classes isolated
from natural objects, from the point of view of
the manifestation of biological activity, the most
commonly used characteristic is IAA. The study
of this parameter is especially relevant for ga-
lenical preparations and dietary supplements
used for the treatment and prevention of patho-
logical conditions of the human body. The most
widely known preparations of this property in-
clude plant extracts.

Model systems in which electrochemical pro-
cesses accompanied by redox reactions and the
generation of free radicals are the IAA criterion
are now widely used. One of the research di-
rections is the study of IAA of herbal prepara-
tions in a model system based on the electroche-
mical generation of active bromine compounds.

As aresult of electrochemical screening, [AA
was revealed for eight taxons of the Begonia-
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ceae family, namely Begonia rex Put-zeys. cv.
Merry Chrystmas, Begonia diadem a Linden cv.
Kupfer Koenigin, Begonia heracleifolia Cham,
et Schlecht, Begonia lucema (Wettst.) hort., Be-
gonia bowery Ziesenh., Begonia Tiger, Begonia
masoniana Irmsch. and Begonia x erytrophylia
Neum.

The sodium salt of poly-(para-dioxi-para-
phenylene) thiosulfuric acid (trade name — Mi-
tophen) was used as the IAA standard. Mitophen
is a long-acting antihypoxanthantioxidant. Its
structural analogues are coenzyme Q, cyto-
chrome C, coenzyme Qjy, solcoseryl, biophen,
oliphen and hypoxene.

Extract from the leaves of Begonia bowery
Ziesenh. showed the greatest [AA — 38.6% of
the TAA standard — the sodium salt of poly-
(para-dioxi-para-phenylene) thiosulfuric acid. A
slight decrease in antioxidant activity has been
reported for Begonia rex Putzeys. cv. Merry
Chrystmas, 33.8% from mitophen activity. For
Begonia masoniana Irmsch. IAA of 29.8% is
registered. Such taxons as: Begonia Tiger, Be-
gonia lucema (Wettst.) hort. and Begonia di-
adema Linden cv. Kupfer Koenigin showed a
relatively similar level of 21.9% and 19.9% of
mitophen IAA. Begonia heracleifolia Cham. et
Schlecht. u Begonia x erytrophylla Neum.
showed the lowest level of IAA — 17.4% and
13.5%, respectively.

The electrochemical oxidation of bromide an-
ions on a platinum electrode in acidic media
leads to the formation of Br;, Br,, as well as

short-lived bromine radicals. The bromine com-
pounds formed during electrooxidation are ca-
pable of entering into radical, redox, electro-
philic substitutions and additions via multiple
reaction bonds, which made it possible to cover
a wide range of physiologically active com-
pounds of the studied taxons. On the basis of
this it can be stated that the level of IAA is a
complex indicator characterizing the total con-
tent of active substances of various classes in
extracts of plants of the Begoniaceae family.

The next stage of the study was a biochemi-
cal screening of the content of biologically ac-
tive compounds in taxons of the Begoniaceae
family (Table).

In the course of analytical and biochemical
studies, the content of the total amount was es-
tablished for: anthocyans, catechins, flavonols,
hydrophilic pectin, protopectin, as well as ascor-
bic acid. The choice of these groups of biologi-
cally active compounds as objects of biochemi-
cal research is due to their significant contribu-
tion to the formation of the therapeutic proper-
ties of plant materials.

The results of the analysis showed significant
heterogeneity in the content of phenolic com-
pounds among representatives of the Begonia-
ceae family. Anthocyans are not the main active
ingredients of plant materials, but generally par-
ticipate in the general pharmacological action of
the studied taxons. Their structure is based on
the flavilium cation, in which oxygen in the py-
ran ring has a free valence.

Table — The content of physiologically active compounds in representatives of family Begoniaceae,

mg/100 g

Taxon Anthocyans | Catechins | Flavonols Ascorbic | Hydrophi-lic| - Proto-

acid pectin pectin

Begonia rex Putzeys. cv.| 30541136 | 788.6435 | 29634110 | 6.6:0.29 | 1.38+0.07 | 3.97+0.2
Merry Chrystmas
Begonia diadema Linden| 4910 163 | 3763118 | 1215464 | 1924084 | 1.86£0.08 | 9.32+0.4
cv. Kupfer Koenigin
Begonia heracleifolial 140,106 | 304.4+18 | 1744493 | 19.540.63 | 0.93£0.03 | 6.3240.2
Cham, et Schlecht.
ffgrgtoma lucema (Wettst)| yeecin10 | 4787416 | 1420463 | 12.440.73 | 0.28+0.01 | 8.7240.3
Begonia bowery Ziesenh. | 54654267 | 479.1=18 | 2696+115 | 9.620.38 | 0.8£0.02 |12.79+0.5
Begonia Tiger 3766163 | 304.6£13 | 2526£103 | 13.6£0.33 | 0.68+0.05 | 7.76£0.5
frffé’c’;’“ masoniana 4963+263 | 359.7+19 | 2456+183 | 8.6£0.54 | 0.91£0.05 | 7.94+0.4
fﬁi’f" x eryrophylla) 569153 | 4363418 | 1759487 | 7.54033 | 0.87+0.06 | 2.26+0.1




ISSN 2078-5461 BECHIK ITAJIECKAT A I£3HP)KA§’HAFA VHIBEPCITATA.
CEPBIA ITPEIPOAA3HAYYBIX HABVYK. 2021. Nel

Anthocyans determine the intense red color
of the leaves of plants of the Begoniaceae family
due to the large number of methoxy groups in
their composition, as well as the ability to form
complexes with calcium and magnesium cations
[17].

The highest content of anthocyans was found
for Begonia bowery Ziesenh. — 5465+267, in
terms of catechins and flavonols, the species is
inferior to Begonia rex Putzeys. cv. Merry
Chrystmas, accordingly 479.1+18, 2696+115
mg/100 g — Begonia bowery Ziesenh. and
788.6£35, 2963+110 mg/100 g for Begonia rex
Putzeys. cv. Merry Chrystmas. A relatively
equal number of anthocyans was detected in Be-
gonia masoniana Irmsch. and Begonia lucerna
(Wettst.) hort. (Table). Then there is a slight de-
crease in the content of the total amount of an-
thocyans in the plant material of Begonia rex
Putzeys. cv. Merry Chrystmas, Begonia diadema
Linden cv. Kupfer Koenigin, Begonia Tiger.
3654+136, 39394163 and 3768+163 mg/100 g,
respectively. The minimum content of biologi-
cally active compounds of anthocyan nature was
established for Begonia heracleifolia Cham. et
Schlecht. and Begonia x erytrophyila Neum. —
2148+96 and 1569+53 mg/100g.

Among the studied classes of phenolic com-
pounds, the least heterogeneity in the quan-
titative distribution of taxons is characteristic for
catechins. These are colorless compounds based
on the 2-phenylchroman system. Catechins are
the most reduced flavonoid compounds. They
are easily oxidized; during the oxidation they
acquire color. Catechins are characterized by a
pronounced ability to polymerize and are the
precursors of condensed tannins. According to
C. Freudenberg, condensation of catechins is
accompanied by rupture of heterocyclic rings
and the formation of linear polymers with a
large molecular weight. Catechins exhibit P-
vitamin activity, namely, strengthen the vascular
wall by inhibiting the oxidation of adrenaline,
which stimulates the pituitary gland, and the lat-
ter, in turn, the secretion of corticosteroids. In
addition, they affect vascular permeability by
acting on the hyaluronic acid — hyaluronidase
system, inhibiting hyaluronidase [17, 18]. For
such representatives of Begoniaceaefamily as:
Begonia diadema Linden cv. Kupfer Koenigin,
Begonia heracieifolia Cham, et Schlecht., Be-
gonia lucerna (Wettst.) hort., Begonia Tiger,
Begonia masoniana Irmsch. u Begonia x ery-
trophylla Neum., Begonia bowery Ziesenh. the
difference in the content of the total catechins

varied within small limits (Table) and averaged
404.1+17 mg/100 g. The maximum amount of
biologically active substances of a catechin na-
ture is established for Begonia rex Putzeys. cv.
Merry Chrystmas.

Flavonols are a large group of flavonoids,
which, unlike flavones, have an additional hy-
droxyl group [19]. According to the content of
flavonols, the studied taxons can be divided into
two groups. In the first group, the content of the
total amount of flavonols ranged from 2963+110
to 2456+183 mg/100 g. It includes Begonia rex
Putzeys. cv. Merry Chrystmas, Begonia bowery
Ziesenh., Begonia Tiger and Begonia masoniana
Irmsch. The number of biologically active com-
pounds of flavonol nature in the second group
ranged from 1215+64 to 1759487 mg/100 g:
Begonia diadema Linden cv. Kupfer Koenigin,
Begonia heracleifoiia Cham, et Schlecht., Be-
gonia lucerna (Wettst.) hort. and Begonia x ery-
trophylla Neum.

Ascorbic acid is one of the most widely dis-
tributed vitamins in nature. Due to reversible re-
dox reactions, vitamin C is a component of the
biological antioxidant system. Ascorbic acid is a
cofactor of proline hydroxylation reactions in
the synthesis of collagen, hydroxylation of p-
hydroxyphenylpyruvate to homogentizinic acid,
and transformations of corticosteroids and trans-
ferrin [18]. The content of ascorbic acid in all
studied representatives of the Begoniaceae fa-
mily ranged from 6.6=0.29 (Begonia rex
Putzeys. Cv. Merry Chrystmas) to 19.5+0.63
mg/100g (Begonia heracieifolia Cham, et
Schlecht.) and the average vitamin C content for
all eight taxons was 12.14+0.50 mg/100g.

Data on the content of hydrophilic pectin and
protopectin in the leaves of some representatives
of the Begoniaceae family are presented in the
Table. Pectin substances are high molecular
weight heteropolysaccharides, the main compo-
nent of which is a-D-galacturonic acid (83-
90%). Hydrophilic pectin and protopectin in vivo
are in dynamic equilibrium and can be converted
into each other, for example, under the influence
of pectolytic enzymes. In clinical practice, pec-
tin substances are used as hemostatic drugs, an-
tiseptics and chelators of heavy metals, as well
as anti-inflammatory and antihypertensive drugs.
The total hydrophilic pectin content is lower
compared to protopectin in the studied samples.
Its maximum content was established for Begon-
ia diadema Linden cv. Kupfer Koenigin
(1.86+0.08 mg/100g) and Begonia rex Putzeys.
cv. Merry Chrystmas (1.86+0.08 mg/100g), for
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all other representatives of begonia, the content
of hydrophilic pectin is below 1 mg/100g and
averaged 0.74+0.04 mg/100g. The content of
protopectin among the studied taxons ranged
from 2.26+0.1 (Begonia x erytrophylla Neum.)
to 12.79£0.5 mg/100 g — Begonia bowery
Ziesenh.

Thus, the biochemical composition and IAA
of some representatives of the Begoniaceae fam-
ily were screened. The process of oxidation of
extractive substances of studied taxons by active
forms of bromine is one of the promising model
systems for evaluating IAA preparations based
on begonia plant materials. Such a system made
it possible to evaluate the antioxidant activity of
complex mixtures of plant origin without pre-
liminary isolation of individual components. The
study of the IAA of the presented plant objects
under uniform conditions is an urgent task of
pharmaceutical analysis, as this will further de-
velop common requirements for the quality of
medicinal plant raw materials and herbal prepa-
rations based on the Begoniaceae family.

IAA and the obtained data on the content of
biologically active compounds are a comprehen-
sive indicator of the quality of plant materials
and can be successfully used to standardize it.
The introduction of a test for IAA in the future
may allow to: quickly and accurately assess the
quality of the used plant materials of the Be-
goniaceae family; make multicomponent prepa-
rations with a given antioxidant activity; expand
the indications for the use of drugs and de-
termine the most selective solvent for the extrac-
tion of active substances from plant material.

Conclusion. TAA was evaluated and bio-
chemical screening of the content of biologically
active compounds (flavonols, anthocyans, cate-
chins, ascorbic acid, hydrophilic pectin and pro-
topectin) of eight representatives of the Be-
goniaceae family was performed. The prospects
of using such an indicator as IAA for screening
plant materials in order to expand the range of
medicinal plants is shown, which indicates the
need for research in the field of antiradical prop-
erties and biochemical composition of medicinal
plants, herbal preparations and biologically acti-
ve additives of plant origin.
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