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ABSTRACT

Aim: The plant derivative, the gum'’s exudates are of great interest among polysaccharides.
Nowadays, it is of crucial importance to study the structural peculiarities and the conditioned
biological activity of the Gummi Armenicae of native origin as an alternative version of the
Gummi Arabicae. Materials and methods: As a material for research served the gum pro-
cured from Apricot trees (Armenian Vulgaris Lam.), cultivated in different regions of Armenia
annually in spring during juice motion period in 2010-2014 years. The quantity of polysaccha-
rides in gum was determined by the method of gravimetric balance after drying. The quan-
titative ratio of monosaccharide in the examined polysaccharide complex was detected by
the method of MRI. Results: By the methods of spectral analysis (PMR 1H and NMR 13C)
the structure of Apricot gums polysaccharide fraction was detected. From the analysis of
PMR 1H and NMR 13C spectra it is obvious that polysaccharide complex fraction is com-
posed from the rest of a- L-arabionopyranose, B -l-arabionopyranose, a- D-galactopyranose,
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 -D-galactopyranose, a -D-glucopyranose, B -D-glucopyranose. Low molecular compounds
in nonpolar fraction of apricot gum were determined by GC-MS method. The results show
that in Rt1=22.5, Rt2=26.3, Rt3=31.4. Simple phenols were registered — peaks of catechols

hydroquinones, pyrogallols, amounts of which are respectively 7.568%, 4.27%, 5.69%.
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INTRODUCTION

Polysaccharides have important role in the plants, animals
and human metabolism. Plant polysaccharides and
their modified derivatives are widely used in medicine.
Cellulose, hemicellulose, starch, inulin, gum, mucosa
and pectin substances are related to the natural plantar
polysaccharides or herbal polysaccharides.

It is notable, that previously polysaccharides were
applied just as auxiliary substances in different medical
preparations manufacturing, meanwhile recently they
are observed as biologically active ones. The biologically
active plantar polysaccharides are being used in the
medical practice for prevention and treatment of
diseases of different etiology. Polysaccharides are the
potential modifiers of biochemical reactions; they
possess emollient, enveloping, immunostimulating,
immunomodulating, antitussives, anti-inflammatory,
antispasmodic action, antiallergic, antioxidant and
antimicrobial activity.!”

The plant derivative, the gum’s exudates are of great
interest among polysaccharides.

There are some investigations related to different
gums of plantar origin, particularly, the (gum Arabic
- Acacia Senegal (L.) Willd.), (Guar gum -Cyamopsis
tetragonoloba (L.) Taub.), (Mesquite gum- Prosopis
chilensis var. velutina (Wooton) Standl.) and others
phytochemical research.®**°

BCNMR, GC-MS, Simple phenols.

Gums are known at leastfrom the times of Theofrast
and (327-287 years B.C) and Dioscorides (I century
A. C.). This product, as a remedy in the treatment
of a range of diseases, called in Persian and Arabic
language as samg or samkh, and in Armenian
language as kamed or kroch, was mentioned several
times by Persian and Armenian classics of medicine
such as Avicenna in his “Canon of Medicine”
(X century) and A. Amasiaci in “Angitac anpet”'!

From practical point of view the most famous gums
are Arabic or Senegal Acacia gums (Arabic gums).
Being biologically neutral natural polymers and
due to their biological ability to form complexes
and absorb, Arabic gums are widely used in several
spheres of medicine and manufacture as a best
replacing agent for gelatin and cellulose.'*"?

In this point of view the most urgent are the plantar
polysaccharides of Armenia’s flora considering an
increased interest to the local sources all over the
world, so it is becoming an issue of great impor-
tance. Different gums are known even from the
ancient times, information of which is accessible the
Persian and Armenian literature sources of Ibn Sina
(Avicenna) and Amirdovlat Amasiaci (XV cc). That
testifies about the apricot, plum and almond gums
use as remedy for treatment of different diseases,
including urolithiasis.'*'* But having this prehistory
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it did not get its worthy designation in the research aspect after 1960
years, just being an issue of interest in the former Soviet Union times,
since it was used for plasma substitution as “Guazolum” during the First
Word War.'®

Nowadays, it is of crucial importance to study the
structural peculiaritiesand the conditioned biological activity of the Gummi
Armenicaeofnativeoriginasanalternativeversionofthe Gummi Arabicae,
known as for its significance as effective emulsifier, stabilizer and dietary
fiber in medicine and food industry.'”*®

MATERIALS AND METHODS

As a material for research served the gum procured from Apricot trees
(Armenian Vulgaris Lam.), cultivated in different regions of Armenia
annually in spring during juice motion period in 2010-2014 years.

To avoid a tree death, the natural exudates of gums were collected without
artificial cut for gum flow. Immediately after collection their primary
processing was carried out, cleaning from organic and mineral mixtures,
washing and drying.'”*

All the samples of raw material were stored in dry, well-ventilated place,
in paper bags.

The research was carried out in the Department of Pharmacognosy in
YSMU and in the laboratory of «Molecule Structure Research Center
NAS RA », Institution of the «Scientific Technological Centre of Organic
and Pharmaceutical Chemistry of NAS RA ».

To establish the chemical composition, the collected and dried gum was
hydrolized by a sulphuric acid (1:50) 2M from 30 min to 24 h (the hydrolysis
was supervised by chromatography). The hydrolizate was neutralized,
sedimented and refiltered. The ratio of filtered monosaccharides (1:3)
were detected with the help of 95% alcohol. Neutral monosaccharides
that passed into the filtrate were densified by rotor till the formation of
dry definite mass.

The quantity of polysaccharides in gum was determined by the method
of gravimetric balance after drying. The quantitative ratio of monosac-
charide in the examined polysaccharide complex was detected by the
method of MRI. The ranges of a nuclear magnetic resonance ! H and
C took out on the Varian-Mercury device - 300VX (300 MHz) in D20
solution (99,9%) at 30 °C (the internal standard - an acetone; 6H 2,225
m of, 5C 31.45 m).

Low molecular compounds in non-polar fraction of Apricot tree’s gum
were determined by the gas chromatography- mass spectrometry (GC-MS)
method on gas chromatograph with mass selective spectrometer from
BRUKER Company (USA). An OPTIMA-FFAP capillary column
(0.25 mkm, 60m*0.25mm (ID, MACHEREY-NAGEL, Germany) was
used for the separation of volatile oil compounds. Helium gas carrier
had flow-rate 1.0 ml/min, volume of injected sample 2 mkl, the oven
temperature was 220C, temperature gradient 50C (2 min), split-separa-
tion -5. Compounds were identified using the NIST Mass spectral Search
Program.

The content of components was calculated by GC peak’s area, without
correction factors. Identification of components was carried out by their
retention times. Quantitative analysis of components was determined by
internal normalization method.

RESULTS AND DISCUSSION
Spectral Analysis

The chemical shifts of pyranosyl monosaccharides were also detected in
the laboratory of the <<Molecule Structure Research Center NAS RA>>
Institute of the <<Scientific Technological Centre of Organic and
Pharmaceutical Chemistry of NAS RA>>.
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The ranges of a nuclear magnetic resonance 'H and *C took out on the
Varian-Mercury device - 300VX (300 MHz) in D20 solution (99,9%)
at 30 °C (the internal standard - an acetone; §H 2,225 m of, 8C 31.45
m of). The first sample of mixture contained approximately: 35%
pB-L-arabinopyranoses and 65% a-L- arabinopyranoses (H1-$5.22, d,
3]_3,5Hz, Hl-a 4.50, d, 3]_7,8Hz, H2-a 3.50, dd, 3]_7,8Hz, 3]_9,8Hz,
3.60-4.14, m, 9 H; C1-a 97.9, C2-a 73.0, C3-a 73.6, C4-a 69.6, C5-a 67.5,
C1-B 93.7,C2- P 69.6, C3- P 69.8, C4- P 69.8, C5- B 63.6). (Figure 1)

The second sample of mixture was approximately of: 50% a-D-
galactopyranoses and 50% pB-D-galactopyranoses (H1-a5.27,d, 3]_3,5Hz,
H1-p4.59, d, 3]_7,8Hz, H2-p3.49, dd, 3]_7,8Hz, 3]_9,9Hz, 3.62-4.12, m,
11H; C1-a 93.6, C2-a 69.7, C3-a 70.5, C4-a 70.6, C5-a 71.8, C6-a 62.5,
C1-B 97.8, C2-p 732, C3-B 74.1, C4-p 70.1, C5-B 76.5, C6-p 62.3).
(Figure 2) The third sample of mixture was approximately of: 70% a-D-
glucopyranoses and 30% B-D-glucopyranoses (H1-a 5.23, d, 3]_3,7Hz,
H1-p 4.64, d, 3]_7,9Hz, H2-$3.24, dd, 3]_7,9Hz, 3]_9,3Hz, 3.36-3.56, m,
4 H, 3.68-3.93, m, 7H; C1-a 92.7, C2-a 72.1, C3-a 73.4, C4-a 70.6, C5-a
72.1, C6-a 61.2, C1-B 96.5, C2-B74.8, C3-B 76.4, C4-B 70.2, C5- 76.6,
C6-p 61.4). (Figure 3)

From the 'H and "*C nuclear magnetic resonance analysis the following
ranges of polysaccharide complex fractions consisting of the remnants
of p-L-arabinopyranoses and a-L-arabinopyranoses, a-D-galactopyranoses
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Figure 1: *C NMR analysis of polysaccharide complex - 3-L-
arabinopyranoses and a-L- arabinopyranoses.
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Figure 2: *C NMR analysis of polysaccharide complex - a-D-
galactopyranoses and 3-D-galactopyranoses.
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Figure 3: *C NMR analysis of the polysaccharide complex - a-D-
glucopyranoses and 3-D-glucopyranoses.
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Figure 4: Peacks of low molecular components of native apricot
gum on chromatograms (GC-MS method). 1-catechol (1, 2- dihy-
droxybenzole), Rt,=22.5, 2-hydroquinone (1.4- dihydroxybenzole),
Rt,=26.3, 3- pyrogalluol(1,2,3- trihydroxybenzole) Rt,=31.4.

and B-D-galactopyranoses, a-D-glucopyranosesand f-D-glucopyranoses
were detected.

GC-MS Analysis

Quality analysis of low molecular components, carried out by comparison
of retention times of gum components, mass-specters of containing
substances and pure substances in samples with NIST mass spectral
search Program data, showed that in parallel with basic polysaccharide
fraction also compounds of phenol origin exist in apricot gum.

The later, as is known, participate actively in metabolic processes taking
place in wood and core. Consequently, they immediately get involved in
gum production process during the modification of their cell membranes.
The results on chromatograms show, that at retention times Rt,=22.5,
Rt,=26.3, Rt,=31.4, simple phenols are registered-peaks of catechols,
hydroquinones, pyrogalluol, amount of which are respectively 7.58%,
4.27% and 5.69% (Figure 4).

The presence of non-polar (low molecular) compounds shows the direct
participation of cambial layer of core in gum formation process.
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CONCLUSION

By the methods of spectral analysis (PMR 'H and NMR **C) the structure
of Apricot gums polysaccharide fraction was detected. From the analysis
of PMR 'H and NMR "“C spectra it is obvious that polysaccharide
complex fraction is composed from the rest of a- L-arabionopyranose,
B -L-arabionopyranose, a- D-galactopyranose, B -D-galactopyranose,
a -D-glucopyranose,  -D-glucopyranose.

Low molecular compounds in nonpolar fraction of apricot gum were
determined by GC-MS method. The results show that in Rt,=22.5,
Rt,=26.3, Rt,=31.4. Simple phenols were registered - peaks of catechols’
hydroquinones, pyrogallols, amounds of which are respectively 7.58%,
4.27%, 5.69%.
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SUMMARY

e Nowadays, it is of crucial importance to study the structural peculiarities and the conditioned biological activity of the Gummi Armenicae of native origin
as an alternative version of the Gummi arabicae. The research materials were gums harvested from the Apricot trees cultivating in several regions of
RA. The guantity of polysaccharides in gum was determined by the method of gravimetric balance after drying. The quantitative ratio of monosaccharide
in the examined polysaccharide complex was detected by the method of MRI. By the methods of spectral analysis (PMR |H and NMR | C) the structure
of Apricot gums polysaccharide fraction was detected. From the analysis of PMR |H and NMR |.C spectra it is obvious that polysaccharide complex
fraction is composed from the rest of a- L-arabionopyranose, B -L-arabionopyranose, a- D-galactopyranose, B -D-galactopyranose, o -D-glucopyranose,
B -D-glucopyranose. Low molecular compounds in nonpolar fraction of apricot gum were determined by GC-MS method. The results show that in
Rt,=22.5, Rt,=26.3, Rt,=31.4. Simple phenols were registered — peaks of catechols" hydroquinones, pyrogallols, amounts of which are respectively
7.58%, 4.27%, 5.69%.
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