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Lenbro nccienoBanus sSBISIETCS pa3padboTKa
METOJMKH HJICHTU(PUKAIMA H KOJUYCCTBEH-
HOTO OIpENENICHUs] PyTUHA B JIUCTHSIX HBBI
TpéxThiunHKOBOM (Salix triandra L.) metomom
TOHKOCJIOWHOW xpomarorpadun. [{udpoByro
00paboTKy XpoMarorpaMMm OCYIIECTBISUIA C
IIOMOIIBIO KOMIIBIOTEPHOM Iporpammel «Bu-
neopgeacuromerp Sorbfily (. Kpacnomap).
Jns  xpoMarorpaupoBaHUsl  UCIOJIB30BAIN
rractiHKA Mapku «Sorbfily I[ITCX-I1-A-YO,
nofBrkHasS (aza: H-OyTaHON-JIEsHAs YKCYyC-
Hasg kuciora-sopa (4:1:1). Jlerexkrupytromuii
peareHT — mapbl aMMuaka. PyTuH nposBiseTcs
B BHe IsaTeH xénroro mneera ¢ Rf 0,64+0,02.
[Ipenen obOnapyxenust 0,5 Mkr/mxin. Ypas-
HeHue perpeccun umeer Bua: S=4,75.103 m.
ConepkaHue pyTHHA B JIUCTHSIX WUBBI TPEXTHI-
YUHKOBOW, ONIPEACIEHHOE JAHHON METOIUKOM,
coctaBwio 1,81+0,06% B mepecuére Ha BO3-
IYIOIHO CyXO€ ChIpbE (OTHOCHTENIBHOE CTaH-
naptHoe otkiioHeHue RSD%=2,5%; morper-
HocTh omnpenenenusi E=3,12%). Metoauka
YyBCTBUTEIbHA, JIMHEIHA, NMEET HEOONIBIIYIO
MOTPEUIHOCTh, HE TPEeOyeT MCIIOIB30BAHUS JI0-
pOTOCTOAIIEH anmnaparypsl.

KiroueBble cj0Ba: pyTHH, JUCTBS WBBI
TpéxThiunHKOBOM (Salix triandra L.), TOH-
KOCIIOoWHasi XxpoMarorpadus, WACHTU(DUKAIMS,
KOJIMYECTBEHHOE orperenenue, «Buneonencu-
ToMeTp Sorbfily.

The aim of the study is to develop new
methods of identification and quantitative de-
termination of rutin in the leaves of Salix tri-
andra L. with thin-layer chromatography. The
digital processing of the chromatograms was
performed using «Sorbfil Videodensitometer»
computer program (Krasnodar). For the chro-
matography analysis we used plates «Sorbfil»
PTSH-P-A-UV, mobile phase: n-butanol-gla-
cial acetic acid-water (4:1:1), detecting re-
agent — ammonia vapors. The rutin is detected
as yellow spots with Rf 0.64+0.02. The detec-
tion limit is 0.5 pg/ul. The regression equation
has the form: S=4.75x103 m. With the use of
this method we found that the composition
of rutin in leaves of Salix triandra was in the
range 1.814+0.06% on the air-dry raw material
(relative standard deviation RSD%=2.5%; the
measurement error E=3.12%). The method is
sensitive, linear, has a small error, and does not
require expensive equipment.

Keywords: rutin, leaves of willow trian-
dra (Salix triandra L.),thin-layer chromatogra-
phy, identification, quantitative determination,
«Videodensitometry Sorbfil».
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WBa TpexthrunnkoBas (Salix triandra L.) mm-
poko pacnpoctpaneHa Ha CesepHom Kaskase.
SIBnsieTCsl BHICOKUM OBICTPOPACTYILIUM KyCTap-
HUKOM WJIM HEOOJBIIIMM JIepeBLEM 10 5 — 6 M
BBICOTOM. OTIMYAaeTCsl PACKUTUCTON TYCTOU
KPOHOM, JJTUHHBIMH TMPYTOBUIHBIMU KEITOBA-
TO-3€JICHBIMA TI00€TaMH ¥ MUHAAJICBUIHBIMU
mucThbsiMu [3]. VIBa TpeXThIMMHKOBAsI OTHOCUTCS
K cekuun Amygdalinae, koTopas xapakTepu3sy-
€TCsl HAJIMYMEM PYTHHA, COAEpXaHHUE KOTOpO-
ro B JUCThAX Aocturaet 5%. PyTun sBusercs
crnenuUYHbIM Uil TakcOHa TaHHOM CEeKIUU
uBkbI [2]. KonnuecTBeHHOE onpesiesieHre pyTHHA
B JIUCTHSIX MBBI TPEXTHIYMHKOBOM (Salix triandra
L.) npoBomuiocs B 60-e ronsl XX Beka Xpoma-
TOCHEKTPO(OTOMETPHYECKIM METOZIOM, KOTO-
pBIiA TpeOOBANl IITUTEILHOW MPOOOIIOITOTOBKH.
B nHacrosmee Bpemsi omucaHbl JOCTYIIHBIE U
IIPOCTBIE METO/IbI ONIPEEIICHUS PyTUHA B PaCTH-
TEJILHOM ChIphe. OHAKO B JTUCTHAX HMBBI TPEX-
TBIYMHKOBOM [0 HACTOSIIETO BPEMEHU TaKHUe
OTIpeJIeJIEHUs] HE MPOBOJIMIINCE. Y UUTHIBAsA, YTO
JIMCTBSI BBl TPEXTHIYMHKOBOM COflepsKaT 3HAYH-
TEJIbHOE KOJIMYECTBO PYTHHA U MOTYT CIYXKHTh
MOTEHIMAJIbHBIM ChIPbEM JIJISl CO3/IaHUS JIeKap-
CTBEHHBIX CPEJICTB HAa UX OCHOBE, aKTyaJbHbIM
ABJISIETCS] pa3paboTKa METOJMKH aHaIu3a PyTH-
Ha B JINCThSIX UBBI TPEXTHIUMHKOBOW Ooee co-
BEPIICHHBIM U HaJI&KHBIM METO/IOM aHaIn3a.

Hens paboTel — pa3paboTKa METOAMKHU
UACHTU(PUKAIIMY U KOJIMYECTBEHHOTO OIpejie-
JICHHsI PyTHHA B TUCTHSIX UBBI TPEXTHIUNHKOBON
METOJIOM BBICOKOA(P(PEKTUBHON TOHKOCIOWHON
Xpomatorpadumu.

Jlis monmydeHus: U3BICUEHUST UCTIONbh30BAIN
pasHbIe CIIOCOOBbI.

Cnoco6 1. HaBecky chIpbsi Maccoil OKOJIO
3,0 r (TOYHas HaBecKa) MOMEILIAIOT B KOJIOY
BMecTuMOCThIO 100,0 Mt co oM, mprbaB-
0T 50 mu cniupra stunoBoro 70%. Hacra-
uBatoT 30 MUH NpU KOMHATHOM Temmeparype,
3aTeM HarpeBaloT Ha KUIISIICH BOISIHON OaHe B
K0J10€ ¢ 0OpaTHBIM XOJIONUIBHUKOM B TEUECHUE
2 yacos. IlomyueHHoe u3BieueHue (GUIBTPY-
10T 4epe3 OyMakHbI QUIBTP B MEPHYIO KOJIOY
BMECTUMOCTBIO 50 MII, TOBOIST CIUPTOM JO
METKH, XOPOILIO MEPEMEIINBAIOT.

Crioco6 2. HaBecky cbIpbst Maccoii okono 3,0
r (ToyHas HaBecka) oOpadaTkIBalOT XJI0podop-
MOM IIpU KOMHATHOM Temmeparype (3 pasza 1mo
50 mut) uia ynaneHus TUNno(GUIBHBIX BEIICCTB.
XnopoopMm OTGUIABTPOBHIBAIOT, ChIPLE MOJCY-
IIMBAIOT B TeUCHUE |5 MUH B BBITSDKHOM IIIKa-
¢y M KOJMYECTBEHHO TEPEHOCAT B KOJOy CO
oM BMECTUMOCTBIO 250 M, mpuOaBistoT
50 mn cnmpra 3trnoBoro 70% u HarpeBaroT Ha
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Salix triandra L. is widely spread in the North
Caucasus. It is a tall growing shrub or a small tree
from 5 to 6 meters. Salix triandra has a spreading
dense crown, long yellow-green shoots and long
leaves [3]. Salix triandra refers to section Amyg-
dalinae. The plants in this section contain rutin in
leaves up to 5%. Rutin is a specific for a taxon of
this section of willow [2]. Quantitative determina-
tion of rutin in leaves of Salix triandra was carried
out 60’s of the twentieth century by the chromato-
spectro-photometry. This method required a long
preparation of the analyte. Nowadays literature
describes available and simple methods for the
determination of rutin in plant materials are. The
rutin analysis in the leaves of Salix triandra was
not described. The leaves of Salix triandra can be
a potential raw material for the creation of drugs.
The development of improved and reliable ana-
lytical methods of rutin analysis in leaves of Salix
triandra remains actual.

The aim of this work is to develop methods
for identification and quantitative determina-
tion of rutin in the leaves of Salix triandra by
using high performance thin-layered chroma-
tography.

To obtain the extract from leaves we used
different methods.

Method 1. The raw material (equals 3.0 g)
(accurately weighed) was placed in a 100 ml
conical flask, then added 50 ml of ethanol (70%)
and left for 30 minutes at r.t. Then the flask was
connected with reflux condenser, placed in a
boiling water bath and since that moment was
heated for 2 hours. The obtained extract was fil-
tered through a paper filter into volumetric 50
ml flask, adjusted with alcohol to the mark and
mixed well.

Method 2. The raw material (equals 3.0 g)
(accurately weighed) is treated with chloro-
form at room temperature (3 timesx50 ml) to
remove lipophilic substances. The chloroform
is filtered, raw materials is dried in a laboratory
fume hood for 15 minutes and transferred quan-
titatively into a 250 ml flask. Added 50 ml of
ethanol (70%) and connected with reflux con-
denser, placed in a boiling water bath and since
that moment heated for 2 hours. The obtained
extract was filtered through a paper filter into
volumetric 50 ml flask, adjusted with alcohol to
the mark and mixed well.
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KUTIAIIEH BOASIHOM OaHe ¢ 00paTHBIM XOIOIUITb-
HUKOM B TedeHue 2 4yacoB. [lomydyeHHoe u3Bie-
YyeHHe (QUIBTPYIOT Yepe3 OyMakHbIH (UIBTP B
MEpHYIO KOJI0y BMECTUMOCTBIO 50 MII, TOBOJSAT
CIIUPTOM IO METKH, XOPOIIO ITEPEMEITHBAIOT.

[IpurotoBnenne pacTBopa  CTaHIAPTHOTO
obpazma (CO) pyruna: 0,1 r pyruna (OC 42-
2508-96) (TouHas HaBecka), MPEIBAPUTEIHHO
BbICYlLIEHHOrO nipu temmneparype 130-135 °C B
TEYEHUE 3 4acoB, MOMEUIAIM B MEPHYIO KOJIOY
BMectuMocThio 100,0 M, pacTBOpsuid B CIIUp-
TE TUIIOBOM 95% Ipu HarpeBaHUM Ha BOJSTHOU
Oane. PacTBOp oxJakianu 10 KOMHATHOU TeMIIe-
paTtypbl U TOBOJMJIM CIIMPTOM PAcTBOP 10 METKH.
Konuenrparus pytuna B pactsope 1,0 MKI/MKII.

Jns uaeHTUGUKAIMA U KOJTHMYECTBEHHOTO
oTpeieNIeHUs UCTI0Ib30BaId METO TOHKOCIIOMN-
HOW Xpomarorpaduu ¢ JAEHCUTOMETPHUUECKOU
perucTpanyei aHaIuTHIECKOTO CUTHAA. Xpo-
MatorpadupoBaHye MPOBOAMIIN Ha IJIACTHHKAX
Mmapku «Sorbfil» [ITCX-II-A-Y® (r. Kpacho-
nap) pazmepom 10x15 cM. B kauecTBe moaBuxk-
HOM (a3pl HCMONB30BaM CHUCTEMY H-OyTa-
HOJI-JIE[isiHAasl yKCycHasi kuciora-Boja (4:1:1).
Bricota monsema pactBoputens 9 cm. Jlerek-
TUPOBaHUE MPOBOIWIN MTAPaMHU aMMHUAKA.

Ha muauio crapra xpomartorpadudeckoin
IUTACTUHKH IimHO#M 15 cm manocumu 1,0; 2,0;
3,0; 4,0; 5,0 mxn pactBopa CO (conepxanue py-
taHa — 1,0; 2,0; 3,0; 4,0; 5,0 MKT COOTBETCTBEH-
HO). Ha 37011 e rmacTuake 0003Hava M 4eThIpe
JIMHUM KOHTPOJIBHBIX TPEKOB, HA KOTOPbIE HAHO-
CHJIM CIIMPTOBBIC M3BJICYCHUS U3 JIUCTHEB WBBI
oosemom 2,0; 3,0; 4,0; 5,0 mxu. ITpoOs1 HaHOCH-
v nipu nomoiy Mukpoumnpuna MII-10 (arar).
[TnacTuHKM OMeNay B KaMepy sl XpoMaTo-
rpadupoBanus oobemom 2000 cMm’, HACBHIIICH-
HYIO TTapaM¥ PacTBOPUTENSI B TeueHue vaca. [1o-
clle TOoJbeMa PACTBOPUTENS HAa HEOOXOTUMBII
YPOBEHb TUIACTHHKH BHIHIMAJIH, BHICYIIIUBAIIN B
BBITSDKHOM ITKa)y MpHU KOMHATHOW TEMITepaTy-
pe 1o yaaneHus napoB pactBopurens. Ha mna-
CTUHKE TOSBISIOTCS IIITHA XKENTOrO 1BeTa. J{ns
YCHJICHUS OKPACKH ITACTHHKY JepIKalli HaJl Ta-
pamu aMMHaKa KOHIIEHTPUPOBAHHOTO.

Jlanee TJIaCTUHKHM CKaHUPOBAJHU MPH TTOMO-
M 1otanmeTHoro ckanepa «HP Scanjet 3670»
(pasperenue 100 dpi) 1 oCyIIeCTBISIN UX LU ]-
POBYIO 00pabOTKY C TMOMOIIBIO KOMITBIOTEPHOM
nporpamMmbl  «Buneonencutomerp Sorbfil» (T
Kpacnonap). KonnyectBeHHOE onpeznencHue
MIPOBOJIMIIM METOJIOM a0CONIFOTHOM KaIMOpPOBKU
(BHENIHETO CTaHIApTa) MO TPATYUPOBOUYHOMY
rpaguKy 3aBUCMMOCTH «Macca BeIleCTBa — II0-
a]p NUKay (JuHelHas annpokcumanus). Cra-
TUCTUYECKass 00pabOTKa pe3ynbTaToB MPOBOAM-

Preparation of the reference solution (RS)
rutin: 0.1 g rutin (Pharmacopoeia article 42-
2508-96) (accurately weighed) was placed into
a volumetric 100 ml flask, dissolved in ethanol
(95%) at heating on water bath. The solution
was cooled to r.t. and adjusted to the mark with
ethanol. The concentration of rutin in a solution
1.0 pg/pcl.

To identify and quantify we used thin-layer
chromatography with registration of analytical
signal by densitometry. We used «Sorbfil»
PTLC-P-A-UV plates 10x15 cm. For the mobile
phase we used n-butanol glacial acetic acid-
water system (4:1:1). The total distance from
start to finish line is 9 cm. The stains detection
was performed with ammonia vapors.

We put on the start line (on the side 15
cm width) several samples of rutin RS 1.0;
2.0; 3.0; 4.0; 5.0 pl with corresponding rutin
consentration equals 1.0; 2.0; 3.0; 4.0; 5.0
ug/ul. Between the samples on the start line
we put samples of alcoholic willow extract
from leaves equals 2.0; 3.0; 4.0; 5.0 ul. The
samples were applied using a microsyringe
MSH-10 (Agate). The plates were placed in
chromatography chamber capacity 2000 cm3.
After finishing of the chromatography process
from chromatography chamber the plate was
removed, dried in a laboratory fume hood
at r.t. until all solvent vapors removed. We
observed yellow stains on the dried plate. To
enhance the color of the stains we put plate into
concentrated ammonia vapors. The plates were
scanned using a flatbed scanner «HP Scanjet
3670» (resolution 100 dpi), and their digital
processing carried out by the computer program
«video-densitometry  Sorbfil»  (Krasnodar).
Quantitative determination was performed by
absolute calibration (external standard) for the
calibration curve «mass of matter — the area of
the peak» (the linear approximation). Statistical
analysis was performed in accordance with
the General Pharmacopoeia article «Statistical
analysis of the results of the experiment of
chemical and biological testing». [1]
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nach B coorBeTcTBUU ¢ ODC «Craructuyeckas
00paboTKa pe3yyIbTaTOB XUMUYECKOTO IKCIIEPU-
MEHTa ¥ OMOJIOTUYECKUX UCTIBITaHU [ 1].

Ha Tpekax KOHTpPOJIBHOTO OOpa3ia BHU3Y-
albHO OOHApYKUBAJIKUCh MSATHA KENTOTO I[BETA
¢ Rf(0,64+0,02), uTo COOTBETCTBYET OKpACKE U
Rf crangaprabix 00pasnos. Ha onudposanHoit
XpoOMaTorpaMMe CHUPTOBOTO H3BJICEUEHUS IIO-
SIBIISIETCS TUK, COOTBETCTBYIOIIMIA TUKaM CTaH-
JapTHBIX 00pa3IoB pyTuHa (puc. 1).

D¢ dexkTuBHOCTH TIaCTUHKHU 0Ko10 2000 Te-
opetndeckux Tapenok (N).

[Ipenen obnapyxenus (I10) cocrasnger 0,5
MKT.

I'pagyupoBouHbIi rpag UK pyTHHA IPUBEAEH
Ha PUCYHKE 2.

YpaBHeHHe perpeccun U KodpPUImeHT Kop-
pensiiiui ObUTM PacCUMTAHBI B DIIEKTPOHHBIX
tabmuiax Microsoft Excel. YpaBaenue perpec-
CUM UMEET BUJI:

S = 4,75%10° m (cBOOOIHBIN YJIEH «a» He-
3HAYUM).

On the control sample tracks we visually
detected yellow stains Rf (0.64 = 0.02) for all
concentration. This correlates with color and Rf
for standard samples. On the chromatogram of
the alcohol willow extract we detected a peak
corresponding to the peaks rutin of standard
samples (Fig. 1).

Plate efficiency is about 2000 theoretical
plates.

The limit of detection is 0.5 pg.

Rutin calibration curve is shown in Fig.

The regression equation and the correlation
coefficient were calculated in the Microsoft Ex-
cel. The regression equation is:

S = 4.75x10° m (free term «a» is insignifi-
cant).

By using a thin-layer chromatography we
carried out quantitative determination of rutin
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Pucynok 1 — Ouyughposannas xpomamozpamma cnupmoeozo uzeneuenus (2)
u CO pymuna (1-3 mxe/mkn; 3-4 mke/mxn; 4-5 mxe/mxn)
Figure 1 — Chromatogram of the alcohol extract (2) and rutin RS

(1-3 pg/ul, 3-4 pg/pl, 4-5 pg/ul)

JlaHHOM METOMKON OBIJIO MPOBEIEHO KOJIH-
YECTBEHHOE ONPEIEICHUE PyTHHA B JIMCTHAX
UBBl TPEXTHIYMHKOBOU. Pesynbrarsl Hccieno-
BAHUI B MEPECUETE HA BO3AYIIHO CYXO€ ChIPhE
npuBeeHbI B TabmuIe 1.

W3Bneuenue pyTuHa U3 00€3KUPEHHOTO ChI-
pbs Hanboree 3PPEKTUBHO.
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in leaves of Salix triandra. The research results
for air-dry raw materials are shown in Table 1.

The extraction of rutin from skimmed raw
materials most effectively.
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Pucynok 2 — I'padyupoeounwiii zpagpux CO pymuna
Figure 2 — The calibration of rutin
* Standards
* Samples
--- Approximation
Tabnuya 1 — Pe3ynomamul KOJIUu4eCmeeHHO20 onpedeieHus pymuHa
6 TUCMBAX UBHL MPEXMBIYUHKOGOU
Table 1 — Results of quantitative determination of rutin in leaves of Salix triandra
Merponoruueckue Mertponoruyeckue
Conepxanue, % Conepxanue, %
(cmtoco6 1) / Content, % xap aKTepHC.mKH/ (crmoco6 2) / Content, % XapaKTEPHCTHIH /
(method 1) Metrolog.lc.al (method 2) Metrolog1cgl
characteristics characteristics
1.22 ch= 1.2 1.85 ch= 1.81
1.17 SD =0.01 1.82 SD =0.02
1.20 RSD% =2.2% 1.86 RSD% =2.5%
1.19 AX =0,033 1.77 AX =0,06
1.24 E=2,8% 1.76 E=3,12%
BoiBoabl Conclusions
1. Tlpemnoxen >ddexruBHbIi, BbicOKOUyBcTBU- 1. We propose reliable method of qualitative
TEJBHBIA METOI KAYECTBEHHOIO W KOJIMYe- and quantitative determination of rutin in
CTBEHHOI'O OIPE/IETICHNS pPyTHHA B PACTUTENb- the plant material. The method does not re-
HOM ChIpbe. MeTop He TpeOyeT NCTIONTb30BaHuUS quire the use of complex high-cost equip-
CJIOKHOTO JIOPOTOCTOSILIEr0 000PY/IOBaHUSL. ment.
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2. Haubonee monHoe M3BIEUEHHE PYTHHA U3
JUCTHEB IIPOUCXOJUT C HCIOJIb30BAHUEM
cnocoba 2 u3 00e3KUPEeHHOro ChIphbs. Pe-
3yAbTaThl 3HAYMMO OTIMYAIOTCS (t-KpHTe-
puii — 25,7t . —2,3).

3. CogepkaHue pyTHHA B JTUCTBAX UBBI TPEX-
TBIYMHKOBOH, OIPEIEIEHHOE JAHHOU METO-
nukoit, coctaBuiio 1,81+0,06% B nepecuére
Ha BO3AYILIHO CYXO€ ChIPBE.
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2. The most complete rutin recovery occurs
from leaves by the method 2. The results are
significantly different (t_ —25.7;t  —2.3).

3. 3. The content of rutin in the leaves of Salix
triandra, performed by described procedure,
was 1.81 + 0.06% for air dry raw materials
and equals 1.91+0.06% at taking into ac-
count the moisture content of raw materials
(5%).
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