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The study of biologically active substances of the extract
obtained from peach leaves of the tajik variety

Aim. To study the qualitative composition and the content of biologically active substances (BAS) in the extract
obtained from peach leaves grown in Tajikistan, its numerical parameters and choose the parameters for standardiza-
tion of the extract.

Materials and methods. The object of the study was a soft extract obtained from peach leaves of the “Salvey” va-
riety. For standardization the numerical parameters were determined in 5 batches of the extract. Adry residue, the con-
tent of heavy metals and microbiological purity were studied in the extract by the methods of the State Pharmacopoeia
of Ukraine (SPhU). The qualitative reaction and thin-layer chromatography (TLC) were proposed for identification of
the extract. The content of the amount of phenolic compounds, flavonoids and hydroxycinnamic acids was determined
using spectrophotometry calculated with reference to gallic acid, rutin and chlorogenic acid, respectively. The content
of polysaccharides was determined gravimetrically, and the content of organic acids by titrimetry according to the
SPhU monograph “Rosehips”.

Results and discussion. A dry residue of the extract was 78.27 £ 0.12 %. The content of heavy metals did not ex-
ceed 0.001 %. According to the results of microbiological purity determination the extract met the SPhU requirements.
According to the results of the reaction with the solution of Ferrum (lll) chloride the presence of phenolic substances
was confirmed. During the TLC analysis several spots were observed, one of which appeared at the level of the standard
sample of chlorogenic acid. The quantitative content (%) of the following substances was determined in the extract:
polysaccharides — 14.74 + 0.09, organic acids — 3.71 £ 0.09, phenolic compounds — 12.85 + 0.39, flavonoids — 4.71 + 0.09,
hydroxycinnamic acids — 8.41 + 0.07.

Conclusions. The analysis of BAS of a soft extract from peach leaves has been carried out. The parameters of
its standardization have been selected.

Key words: peach; leaves; extract; analysis; standardization

I ®. HaBpysosa, B. C. Kucnuyenko, J1. B. JleHuunk

DocnigxeHHs 6ionoriyHO aKTUBHMUX PeUYOBUH €KCTPAKTy, OTPMMAHOro 3 JIUCTA
nepcuka TagXUUbKUX COpTIiB

MeTa poboTn — BMBYEHHS SKICHOTO CKkMnaay Ta BMICTY GionoriyHo akTuBHMX peyoBuH (BAP) B ekcTpakTi, oTpuma-
HOMY 3 NINCTS Nepcrka TagXXuLbKNX COPTIB, MOr0 YMCNOBUX MOKa3HWKIB i BUOIp napameTpiB CTaH4apTU3aLii eKCTpakTy.

Matepianu i meTogun. O6’ekTOM JOCNiMKEHHSA OyB ryCTUA EKCTPaKT, OAepKaHW 3 MUCTA nepcuka copTy «Canbeemn».
[ns ctangapTu3adii BU3Havanu 4YnMcnoBi nokasHukn y 5 cepisix ekctpakTy. B ekctpakTi 6yno BusdeHo 3a 1Y cyxuii
3anuLLOK, BMICT BaXKMX MeTaniB Ta MikpobionoriyHy unctoTy. [ns ineHTudikauii ekcTpakTy 3anponoHOBaHO SKiCHY
peakuito Ta ToHkowapoBy xpomMaTtorpadito (TLUX). KinbkicHe B1U3Ha4YeHHs1 cymy beHonbHUX cnonyk, driaBoHOIAIB Ta
TiPOKCMKOPUYHMX KUCINOT NPOBOAMAN CNEKTPOOTOMETPUYHO Y MepepaxyHKy Ha ranoBy KUCMOTY, PYTUH Ta Xropore-
HOBY KMCMOTY BiAgnoBigHo. BmicT nonicaxapuais BU3Ha4anu rpaBiMeTPUYHO; OpraHiyHUX KUCMOT - TUTPUMETPUYHO 3a
MoHorpadieto APY «Mnoam wunwmHny.

Pe3ynbraTtu Ta ix o6roBopeHHs. Cyxuii 3anmnLIOK eKCTpakTy cTaHoBuTb 78,27 + 0,12 %. BMicT Baxkux meTanis
He nepesuwlyBaB 0,001 %. 3a pesynsratamu BU3HAYEHHS MiKPOBIONOriYHOI YNCTOTH EKCTPaKT BigMNoBigaB BUMOramM
[oY. Peakuieto 3 posumHom chepymy (l1l) xnopuay nigTBepokeHO HasIBHICTb (DEHOMbHUX pevoBuH. py npoBedeHHi
XpomarorpacdyiyHoro aHanisy BigMivanu gekinbka nnsm, oaHa 3 SK1X 3Haxogunach Ha piBHI CTaH4APTHOMO 3paska Xro-
pPOreHoBOI KMCNOTU. B ekcTpakTi BU3HaveHo kinbkicHuin BmicT (%): 14,74 + 0,09 nonicaxapwvais, 3,71 + 0,09 opraHiyHmx
kucnor, 12,85 £ 0,39 cheHonbHMX crnonyk, 4,71 + 0,09 cdnasoHoigis, 8,41 + 0,07 rigpOKCUKOPUYHNX KACMOT.

BucHoBku. NMpoBeaeHo aHania BAP ryctoro ekcTpakTy, OTpMMaHOro 3 NMCTs nepcuka Ta obpaxi napameTpu Moro
cTaHgapTumaauii.

Knroyoei crioea: nucms; nepcuk; ekcmpakm, aHarsis;, cmaHoapmusauis

I ®. HaBpysoBa, B. C. Kucnuyenko, J1. B. JleHuunk

UccnepoBaHue Ononornyeckn akTUBHbIX BelweCcTB 3KCTpakKTa, nony4eHHOro

M3 nucTbeB Nepcuka TamKUKCKUX COPTOB

Llenb paboTbl — n3yyeHne Ka4eCTBEHHOrO CoCTaBa M cogepxaHus bronornyecky akTuBHbIX BewecTB (BAB) B
9KCTPaKTe, MONy4YEeHHOM U3 NIMCTLEB Nepcuka TafXMKCKMX COPTOB, €ro YMCMOoBbIX NokasaTenemn n Bbilbop napameTpos
cTaHOapTM3aumm aKCTpakTa.
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Matepuansi u metoabl. OObEKTOM UCCreaoBaHNst Obin ryCTOW 3KCTPaKT, MONyYeHHbI U3 NIUCTLEB NEpCcuKa co-
pta «CanbBei». [Ins cTaH4apTM3aumm onpeaensny YuCcnoBble nokasaTenu B 5 ceprsax akcTpakTa. B akcTpakTte 6binm
onpegaerneHbl No Y cyxon 0cTaToK, COAEPXKaHME TSHKENbIX METaNsIoB U MMkpobuonornyeckasa uictoTa. Ona naeHTtu-
uKaLmMmM SKCTpaKTa NpeanoxeHa KaueCTBEHHAsA peakumsi U TOHKocnonHas xpomatorpadust (TCX). KonmyectseHHoe
onpeaerneHne cymmbl EHOMbHbIX COeAUHEHUIN, (hraBOHONA0B M MAPOKCUKOPUYHBIX KMCNOT NPOBOAMMN CNEKTPOdO-
TOMETPUYECKU B NEPECHETE Ha ransoByk KACMOTY, PYTUH U XITOPOrEeHOBYH KUCIOTY, COOTBETCTBEHHO. CoaepxaHve
nonvcaxapvuaoB Onpeaensny rpaBMMeTpUYEecKn; OpraHNYeckUx KMCNoT — TUTPUMETPUYECKN Mo MoHorpadumn ey
«[noabl WMMNOBHUKAY .

Pe3ynbraTtbl  nx o6cyxaeHue. Cyxol ocTaTtok aKkcTpakTa coctaenset 78,27 + 0,12 %. CogepkaHue TsKernbIx
meTannos He npesbiwano 0,001 %. Mo pedynsratam onpeaeneHns MUKPOBMONOrMYECKON YNCTOTbI AKCTPAKT OTBEYar
TpeboBaHuaM [DY. Peakumen ¢ pactsopomM xenesa (Ill) xnopuaga noaresepxaeHo Hanuume eHomMbHbIX BELLECTB.
Mpu npoBegeHnn TCX oTMeYanu HECKOMNBKO NSTEH, OAHO M3 KOTOPbIX HAXOAMITOCh Ha YPOBHE cTaHa4apTHoro obpasua
XINOPOreHoBOW KUCMOThI. B akcTpakTe onpefeneHo konnyectBeHHoe cogepxaHue (%): 14,74 + 0,09 nonucaxapuios,
3,71 + 0,09 opraHuyeckux kucnor, 12,85 + 0,39 deHonbHbIX coeanHeruii, 4,71 + 0,09 cdonaBoHomgos, 8,41 + 0,07

T’MOPOKCUKOPUYHBIX KUCIOT.

BeiBoabl. [poBeneH aHanma BAB ryctoro akcTpakTa, Nony4eHHOro n3 nMcTbeB nepcuvka. BoibpaHbl napameTpsl

ero ctaHgapTu3auuu.

Knroueeble crioea: nucmes; NepCUK; IKCMpakm;, aHasu3s; cmaHOapmu3auu,q

Peaches (Persica vulgaris Mill), family Rosaceae
are widely cultivated throughout the world. China, Italy
and the United States are the leading countries in the
production of peach fruits [1]. In the Republic of Taji-
kistan this crop is also popular and is grown in many
areas, providing a sufficient raw material base for pro-
duction of phytomedicines. The Republic of Tajikistan
has specific climatic conditions, and late flowering and
winter-resistant varieties are common.

The presence of organic acids, coumarins, flavonoids,
condensed tannins, hydroxycinnamic acids, saponins in
peach leaves harvested in Tajikistan was confirmed with
qualitative reactions and the generally accepted research
methods of paper and thin layer chromatography [2, 3, 4].

The extract was obtained by maceration from peach
leaves. The qualitative composition of the extract was
studied, and the content of phenolic compounds was de-
termined by the method of high-performance liquid chro-
matography (HPLC). According to the results of the study
the presence of eight substances of phenolic nature, na-
mely 2 derivatives of hydroxycinnamic acids and 6 fla-
vonoids, was determined. Chlorogenic acid was present
in the greatest amount — 29.96 mg/100 ml. Among fla-
vonoids the largest quantity was found for hyperoside —
3.72 mg/100 ml, and rutin contained in the amount of
1.80 mg/100 ml. Quercetin, luteolin, luteolin-7-O-gly-
coside, apigenin-7-O-glycoside were present in the ext-
ract in a trace amount [3].

The pharmacological studies were conducted under
the supervision of professor H. V. Zaychenko. It was
found on the model of carrageenan edema of the rat’s
foot that the extract exhibited the anti-inflammatory ac-
tivity in the dose of 50 mg/kg. The immunotropic activity
of the extract was studied in vitro. It was determined
in the tests that the peach extract had a moderately ex-
pressed stimulating effect in relation to the factors of
the innate and acquired immunity. The immunostimu-
latory activity of the peach leaf extract was the most
marked in the low concentration of 0.4 mg/ml than in
the high one — 2 mg/ml [2, 4].

The aim of the research was to study the qualita-
tive composition and the content of BAS in the extract
obtained from peach leaves of the Tajik variety, its nu-
merical parameters and to choose the parameters for stan-
dardization of the extract.

Materials and methods

The object of the study was a soft extract obtained
from peach leaves of the “Salvey” variety in August of
2014 after fruits harvesting.

For standardization the numerical parameters were
determined in 5 batches of the extract obtained in labo-
ratory conditions.

A dry residue was determined according to the me-
thod (2.8.16) of the State Pharmacopoeia of Ukraine (SPhU).
For this purpose 2.00 g of the extract was placed in a
flat-bottomed cup with the diameter of approximately
50 mm and dried in a drying cabinet at a temperature of
100-105 °C for 3 h, cooled in a desiccator over phos-
phorus (V) oxide and weighed. The result was expres-
sed in weight percentage [5]. The content of heavy metals
and microbiological purity in the extract were studied
by the SPhU methods.

The qualitative reaction and TLC were chosen for
identification. According to the European Pharmacopoeia
recommendations only the TLC method should be used
for identification of herbal drugs [6]. The principles of
TLC and the method of its application in the pharma-
ceutical analysis are described in the SPhU [5]. Since
it is effective and easy to perform, and the equipment
required is inexpensive, this method is frequently used
for assessing the quality of the medicinal plant raw ma-
terial and phytomedicines [5, 6, 7].

For conducting the TLC analysis 0.2 g of the soft
extract was dissolved in the minimum amount of hot
water and applied as a strip of 0.5 cm in width on the
starting line of the “Sorbfil” plate. Nearby, 0.005 ml of
0.1 % solution of the standard sample of chlorogenic
acid was applied and chromatographed in the solvent
system of toluene: ethyl acetate: anhydrous formic acid:
water (2 : 20 : 2 : 1). When the solvent front reached the
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finish line, the chromatogram was removed from the cham-
ber, dried in a vent hood and viewed in UV light at the
wavelength of 360 nm.

The quantitative determination of the amount of phe-
nolic compounds was carried out using spectrophotom-
etry calculated with reference to gallic acid [8]. The con-
tent of polysaccharides was determined gravimetrically
[5]- The content of organic acids was determined by tit
rimetry according to the SPhU monograph “Rosehips”.
The content of hydroxycinnamic acids calculated with
reference to chlorogenic acid was carried out using spec-
trophotometry, and the content of flavonoids was calcu-
lated with reference to rutin [8].

Results and discussion

The extract was a viscous, thick mass of a brown-
greenish color with a bitter taste and a weak specific
odor. A dry residue was 78.27 + 0.12 %. Heavy metals
were within the error of the device and did not exceed
0.001 %.

According to the results of microbiological purity
determination the absence of bacteria of the genus Esche-
richia coli, Salmonella, Pseudomonas aeruginosa and

Staphylococcus aureus was confirmed other bacteria were
not more than 500 in the amount, while yeast and mold
fungi were not more than 100.

When few drops of iron (III) chloride was added to
1 ml of aqueous solution (1 : 10) of a soft extract, a dark
green color was observed, which was indicative of the
presence of phenolic compounds [9].

Several spots were observed in the TLC analysis,
one of which appeared at the level of the standard sample
of chlorogenic acid and had a blue fluorescence, which
when treated with ammonia solution became more intense.

The results of determination of the content of poly-
saccharides, organic acids, the amount of phenolic com-
pounds calculated with reference to gallic acid, the amount
of flavonoids calculated with reference to rutin, the amount
of hydroxycinnamic acids calculated with reference to
chlorogenic acid and the metrological characteristics of
the average result of determination are given in Tab. 1.

The content of polysaccharides and the amount of
phenolic compounds (%) were the highest in the extract —
14.7 and 12.85, respectively. The content of organic acids
in the extract was the lowest. Phenolic compounds were

Table 1

The results of determination of the content of biologically active substances of the extract from peach leaves and
their metrological characteristics

av. | SZ | S

m|n|Xi|X

av.

| P | t(P,n) |Conﬁdenceinterva|| g%

Polysaccharides

14.65
14.70
14.76
14.80
14.81

14.74 0.005 0.030

0.95 2.78 14.74 £ 0.09 0.57

Organic acids

3.61
3.68
3.72
3.75
3.81

3.71 0.006 0.034

0.95 2.78 3.71+0.09 2.51

Phenolic compounds

12.84
12.58
12.69
12.75
13.40

12.85 0.1028 0.143

0.95 2.78 12.85+0.39 3.10

Flavonoids

1.61
1.68
1.72
1.75
1.81

4.71 0.0056 0.034

0.95 2.78 4.71 £0.09 1.98

Hydroxycinnamic acids

8.34
8.38
8.39
8.45
8.47

8.41 0.0028 0.024

0.95 2.78 8.41 +0.07 0.78
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Table 2
The parameters of standardization of a soft extract from peach leaves
Identification Y 8 % R go\o
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z L = S 4| Microbiological e5| &c| <& ©
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S Qualitative o |28 purity, % Y 8| =
S . Chromatography 2 15v ' Sco| 2a| EE
) reactions > | € OR| g €| &8
G |5 =| €S| EE
v 8 8 8 O
The solvent system -
toluene: ethyl acetate:
anhydrous formic acid: Not more than 500
water (2:20: 2: 1). bacteria and 100
A viscous, Sorbfil” plates. - S yeast.a'nd mold o o "
. L Several spots appear, ~ : fungi (in total), ™M — ~
thick mass With iron (Ill) A c o — —
~ ; one of which is at the & c the absence of c c S
™ | ofabrown- chloride —a P S N S S I
o . level of the standard =] < bacteria of the < < <
& | greenish color,| dark green . « = A = = 7
S . ._| sample of chlorogenic | @ | genus Escherichia q Q a
~ | bitter taste, | color (phenolic e Q@ 5 ) g g a
. acid; it has a blue = coli, Salmonella, = = -
with aweak | compounds) q . 5 1S d 5 5 5
specific odor ' uorescence in UV = 5 Pseu .omonas 2 2 =
light at the wavelength pd aeruginosa and
of 365 nm, when Staphylococcus
treated with ammonia aureus
solution it becomes
more intense
represented by hydroxycinnamic acids and flavonoids. CONCLUSIONS

Moreover, the content of hydroxycinnamic acids excee-
ded the content of flavonoids almost in 2 times.

The pharmacological activity determined for the peach
extract is related to phenolic compounds, namely hyd-
roxycinnamic acids, and polysaccharides. Therefore, in
order to standardize the extract obtained a qualitative
reaction for determination of phenolic compounds and
TLC, as well as for determination of the content of phe-
nolic compounds, hydroxycholic acids and polysaccha-
rides was proposed to select in “Identification” section.
The parameters of standardization of a soft extract from
peach leaves are given in Tab. 2.

1. The analysis of a soft extract obtained from peach
leaves of the Tajik varieties has been carried out.

2. The content of BAS and the numerical parame-
ters of the extract have been determined.

3. As the standardization parameters of the extract
the reaction for determination of the presence of pheno-
lic compounds and TLC, as well as the content of the
amount of hydroxycinnamic acids, the amount of phe-
nolic compounds and polysaccharides has been propo-
sed to select in “Identification” section.

Conflict of Interests: authors have no conflict of
interests to declare.

REFERENCES

FAO Statistical Pocketbook 2015. — Rome : Food and Agriculture Organization of the United Nations, 2015. — Available at : http://
faostat3.fao.org/

duToxuMUYecKoe U (hapMaKoIOTHIecKoe H3ydeHue JINCTheB Persica vulgaris, 3aroroeinennsix B Tampxukucrane / JI. B. Jlerunk, I @. HaBpy3o-
Ba, B. C. Kucnuuenko u nip. // Peciybnukanckuii Hay4HbIid xypH. “Vestnik”. — Ne 3 (68), Tom IV. — IlInumkent : Cepnuiuc, 2014. —
C. 126-132.

Study of phenolic compounds of peach leaves extract / L. Lenchyk, G. Navruzova, V. Kyslychenko, N. Saidov // Am. J. of Sci. and
Technol. — 2015. — Vol. 2, Issue 20. — P. 795-799.

Study of Persica vulgaris leaves as prospective source of new phytomedicines / V. S. Kyslychenko, L. V. Lenchyk, G. F. Navruzova et al. //
The 15 International Congress of the International Society for Ethnopharmacology, 05-08 of May 2015. — Petra, Jordan, 2015. — 114 p.

JepxxaBHa (apmaxories: Ykpainu / JlepxaBHe mianpueMcTBO « YKpaiHChKHI HAYKOBUH (hapMaKOTICHHNHN HEHTP AKOCTI JTIKapChKUX 3aC0-
0iB». — 2—e Bua. — X. : YKpaiHChKHUI HayKOBHH (hapMaKoIeiHHUI IeHTp SKOCTi JTiKapchKkux 3aco0is, 2014. — 732 c.

European Pharmacopoeia, 4-th ed. — Council of Europe, Strasburg. —2002. — 2416 p.
Quality control methods for medicinal plant materials. — World Health Organization. — Geneva, 1998. — 123 p.

CranpapTuzanis 300py AJs TiKyBaHHS iH(EKIIHHIX 3aXBOPIOBAHb JereHs i Tyoepkyaso3y / 1. B. Ymup, A. B. Maprunos, B. C. Kuc-
mndenko, H. 1. Inpinceka // Bicauk dapmarii. — 2013.— Ne 2 (74). — C. 38-40.

IIpaktukym mo papmakorsosuu : yued. mocodue ais ctyn. By3oB / B. H. Koanes, H. B. [Tonosa, B. C. Kucnugenko u ap. ; moz. oo.
pen. B. H. Kopanesa. — X. : H®aV; 3onotsie crpanunbl, 2003. — 512 c.



20 ISSN 1562-7241 (Print) BICHWMK ®APMALLII 3 (91) 2017 ISSN 2415-8844 (Online)

REFERENCES

FAO Statistical Pocketbook 2015. (2015). Rome: Food and Agriculture Organization of the United Nations. Available at: http://faostat3.fao.org/

2. Lenchik, L. V., Navruzova, G. F., Kislichenko, V. S., Sharipov, H. Sh., Zaichenko, A. V. (2014). Respublikanskii nauchnyi zhurnal
“Vestnik”, 3 (68), 126—-132.

3. Lenchyk, L., Navruzova, G., Kyslychenko, V., Saidov, N. (2015). Study of phenolic compounds of peach leaves extract. American
Journal of science and Technologies, 2 (20), 795-799.

4. Kyslychenko, V., Lenchyk, L., Navruzova, G., Sharifov, Kh., Zaychenko, G. (2015). Study of Persica vulgaris leaves as prospective
source of new phytomedicines. The 15 international Congress of the international society for Ethnopharmacology, 05—08 of May 2015.
Petra, 114.

Derzhavna Farmakopeia Ukrainy. (2" ed.). (2015). Kharkiv: Ukrainskyi naukovyi farmakopeinyi tsentr yakosti likarskykh zasobiv, 723.
European Pharmacopoeia, 4th ed. (2002). Council of Europe. Strasburg, 2416.

Quality control methods for medicinal plant materials. (1998). World Health Organization. Geneva, 123.

Upyr, D. V., Martynov, A. V., Kyslychenko, V. S., llinska, N. 1. (2013). Visnik farmacii, 2 (74), 38—40.

Kovalev, V. N., Popova, N. V., Kislichenko, V. S. (2003). Praktikum po farmakognozii. Kharkiv: NUPh, Zolotye stranitcy, 512.

L ® 3

Information about authors:
Navruzova G. F., teaching assistant of the Pharmacy Department, Tajik National University
Kyslychenko V. S., Doctor of Pharmacy (Dr. habil.), professor, head of the Chemistry of Natural Compounds Department, National University of Pharmacy.
E-mail: cnc@nuph.edu.ua
Lenchyk L. V., Candidate of Pharmacy (Ph. D.), associate professor of the Chemistry of Natural Compounds Department, National University of Pharmacy.
E-mail: larysa.lenchyk@gmail.com
Binomocti mpo aBTOpiB:
Haspysosa I'. ®., acuctent kadenpu dapmanii, Ta/okuubKuii HALIOHAIBHUI yHIBEpCHTET
Kucmuenxo B. C., 1-p dbapm. Hayk, npodecop, 3aBiaysad kadeapu Ximii npuponunx cromyk, Hanionansuunii gpapmanesrnunmii ynisepeuter. E-mail: cnc@nuph.edu.ua
Jlenuunk JI. B., kauz. papm. Hayk, foueHT kadeapu ximii npupogHux crnonyk, Harionansuuii ¢papmanesrununuii yuisepeurer. E-mail: larysa.lenchyk@gmail.com
Caenenusi 00 aBTOpax:
Haspysosa I. @., accucrenT kadeapsl papmannn, TaPKUKCKHN HAIIMOHATIBHBII YHUBEPCHTET
Kucmuuenko B. C., 1-p dhapm. Hayk, npodeccop, 3aBeyromas kadenpoil XuMHI IPUPOAHBIX coennHeHnH, HarnonanbHelii GpapManeBTHYECKUi yHUBEPCHUTET.
E-mail: cnc@nuph.edu.ua;
Jlenuuk JI. B., kanz. hapm. Hayk, 10LEHT Kadeapbl XUMHH IIPUPOAHBIX coeMHEeHNH, HarmonanpHbli GapMaleBTHYECKUI YHUBEPCHTET.
E-mail: larysa.lenchyk@gmail.com
Haoiuwna 0o peoaxyii 13.05.2017 p.



