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Species of the genlwhiladelphusL. (mock orange, Hydrangeaceae) are popular omtahe
shrubs cultivated in Eastern Asia, Northern Ameri8auth-eastern Europe and the Caucasus.
Mock orange was used to make soap, bows, arrowsraades in the past. Aqueous extracts of
Philadelphus coronariut. flowers are used in traditional medicine anchiomeopathy. Some
members of the genuPhiladelphus L. are known for their cytotoxic, antibacterial dan
immunomodulatory effects.

This study deals with quantitative determinatiorcofimarins in different extracts (methanol,
butanol, water) of leaves dPhiladelphus coronarius.., Philadelphus magdalena®ehd.,
Philadelphus pekinensiRupr., Philadelphus schrenkiRupr., Philadelphus subcanukoehne,
Philadelphus tenuifoliuRupr. et Maxim. andPhiladelphus zeyherSchrad. The content of
coumarins was determined as umbelliferone usingtsgEhotometry.

The highest content of coumarins was recorded itham®l extract of specig@hiladelphus
schrenkiiRupr., and butanol and water extractRifiladelphus subcanukoehne. The results
indicate higher content of coumarins in butanol aatler extract compared to methanol extract.

The results obtained provide the basis for isalatad identification of biologically active
substances from these extracts.
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INTRODUCTION

Plants play an important role as a source of affecinti-cancer agents. Currently
over 60% of anti-cancer agents are derived in omg ov another from natural sources,
including plants, marine organisms and microorgasifl].

Some members of the gen@hiladelphusL. (Hydrangeaceae) are known for their
cytotoxic, antiproliferative, apoptotic, antibadédr antioxidant, scavenger and
immunomodulatory effects. Aqueous extract from tlosvers of P. coronariusL. is
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used in traditional medicine for the treatment ome gynaecological diseases and in
homeopathy [2-9].

Coumarins (umbelliferone, scopoline), stigmast&-yt-D-glucoside, uvaol, F28-
dihydroxyoleanane-11(12),13(18)-diene and flavosoidapigenine-©-glucoside,
luteoline-7O-glucoside, kaempferol-@-rutinoside, kvercetine-8-rutinoside) were
isolated from leaves oP. coronariusL. Taraxerol,a- and g-amyrin, ursolic and
oleanolic acid were reported in extract from bragscbfP. coronariusL. [9-13].

Stigmasteryl-35-D-glucoside, taraxerol, umbelliferone and aesculiere isolated
from leaves oP. tenuifoliusRupr. et Maxim. [9].

Coumarins (1,2-benzopyrones) are ubiquitously foum#ligher plants where they
originate from the phenylpropanoid pathway. Theyntdbute essentially to the
persistence of plants being involved in processesh sas defence against
phytopathogens, response to abiotic stresses ategubf oxidative stress and probably
hormonal regulation [14].

Some natural coumarins have been used as humaapéutics, while 4-
hydroxycoumarins are prominent examples of miciaiadification which gave rise to
the first generation molecules developed along wébpirin and heparin as
anticoagulants. Other applications appear possillee course of new developments in
various therapeutic fields, like symptomatic treamin of multiple sclerosis,
photochemotherapy of T cell lymphoma, chemothem@pyultidrug resistant tumours,
organ transplants or treatment of smokers for mecaddiction [14]. It has been found
that coumarin and its derivatives also show a widlege of bioactivities such as
anticoagulant, oestrogenic, dermal photosensitjizingisodilator, molluscicidal,
anthelmintic, sedative, hypnotic, analgesic, hypathic, antimicrobial, anti-
inflammatory, antifungal and antiulcer [15].

This paper describes quantitative determinatiowafmarins in different extracts
(methanol, butanol, water) of leaves of plantshef genushiladelphud..

MATERIAL AND METHODS

Leaves were collected at Arboretum Kéany, Institute of Dendrobiology, Slovak
Academy of Science, in September 2005. All sampleee identified by Ing. Hika
and voucher specimens are deposited there. Plam¢rislawas dried at room
temperature. Light petrol, chloroform and methaextracts from each part (100 g of
powdered leaves) were prepared in Soxhlet apparatt$ the extracts became
colourless. After methanol extraction the rest loé tplant material was dried and
extracted with hot water (& 500 ml). The butanol fraction was prepared with
subsequent re-extraction of the water extract wittan-1-ol (3x 200 ml). All freshly
prepared extracts were evaporatied vacuo to full dryness at temperatures not
exceeding 40C. The water layer after the liquid—liquid extractiwith butan-1-ol was
evaporated to full dryness as well.

The dry material was stored at room temperaturerbefurther analyses. For the
amounts of extracts from the selected plants obthirsing different solvents, see Table
1.
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Table 1. Weight of obtained extracts

Light petrol | Chloroform| Methanol Butanol Water
P. coronarius 2.95 33.07 26.67 0.55 6.38
P. magdalenae 3.583 2.52 32.56 1.37 8.42
P. pekinensis 411 18.15 29.10 2.23 5.85
P. schrenkii 2.47 2.99 35.97 1.83 7.19
P. subcanus 3.84 1.95 31.55 0.38 8.23
P. tenuifolius 2.44 36.78 30.86 1.15 5.09
P. zeyheri 2.52 2.32 35.50 0.44 7.97

Content of coumarins was determined by using atsg@wtometric method with
ammonium persulphate at = 495 nm. The percentage content of coumarins was
calculated and expressed as umbelliferone [16].

All analyses were done in triplicate. The perceatafi coumarins was calculated
with reference to the drug dried at 105°C.

RESULTS AND DISCUSSION

The aim of this study was to compare the conteht®omarins in different extracts
of seven species of the genBhiladelphusL. The quantification of coumarins was
carried out using spectrophotometry and expressenirdelliferone.

The results are shown in Figure 1.
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Figure 1. The percentage content of coumarins expseed as umbelliferone in 3 different extracts of
different Philadelphusspecies leaves
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The highest content of coumarins amongst methartthas was recorded in
Philadelphus schrenkirupr. (0.94%), the lowest in speciekiladelphus magdalenae
Rehd. (0.37%).

The highest content of coumarins amongst butaniohets was measured in extract
of Philadelphus subcanusoehne (2.23%), the lowest Rhiladelphus tenuifoliuRupr.
et Maxim. (1.26%) an@hiladelphus magdalend®ehd. (1.25%).

The highest content of coumarins amongst wateraetdr was determined in
Philadelphus subcanusoehne (2.47%), the lowest in specksiladelphus tenuifolius
Rupr. et Maxim. (1.08%).

The results indicate higher content of coumarinsutanol and water extracts (1.25-
2.23% resp. 1.08-2.47%) compared to methanol dndg+0.94%).

In our previous study we found the highest contérdoumarins in light petrol leaf
extract of specieBhiladelphus pekinensRupr. and chloroform extract &hiladelphus
magdalenadiehd. [17].

The variation of coumarin content in the differgpecies of the gend#hiladelphus
L. may be attributed to the geographical sourckivetion and age of the plants [18].

Based on these results of coumarin quantificatienassume that the complex of
coumarins in the studied plants of the genkiladelphus L. is constituted
predominantly by components with marked polaritg. €omplex coumarin glycosides
or polyhydroxy substituted compounds.

The results obtained provide the basis for isofatind identification of biologically
active coumarins from these extracts.

CONCLUSION

This study deals with quantitative determinatiorcofimarins in methanol, butanol
and water extracts of leaves of seven specieBhiidelphusplant. The content of
coumarins was determined as umbelliferone usingtepgghotometry. The highest
content of coumarins amongst methanol extractsre@sded irPhiladelphus schrenkii
Rupr., the lowest one in speciekiladelphus magdalendehd. The highest content of
coumarins amongst butanol extracts was measuregtiact ofPhiladelphus subcanus
Koehne, the lowest one Philadelphus tenuifoliuRkupr. et Maxim. andPhiladelphus
magdalenaeRehd. The highest content of coumarins amongst rwatéracts was
determined irPhiladelphus subcanusoehne, the lowest one in speckekiladelphus
tenuifoliusRupr. et Maxim. The results indicate higher cohte#frcoumarins in butanol
and water extracts compared to methanol ones.
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STANOVENIE KUMARINOV V EXTRAKTOCH RASTLIN RODU
PHILADELPHUS L.

Varko, V. —Cernochova, S. — Gradai, D.
Katedra farmakogndzie a botaniky, FarmaceutickalfakUniverzita Komenského, Bratislava

Druhy roduPhiladelphusL. (Hydrangeaceae) su klbené okrasné kry pestované hlavne vo
vychodnej Azii, severnej Amerike, juhovychodnej &pe a na Kaukaze.

Pajazmin sa v minulosti vyuZival na vyrobu mydlsadv, Sipov a kolisok. Vodny extrakt
kvetov Philadelphus coronariud.. sa pouzival Wudovej medicine a v homeopatii. Niektoré
druhy roduPhiladelphusL. su zname pre svoju cytotoxicku, antibakteridéinimunomodulénu
aktivitu.

Tato praca sa zaobera stanovenim obsahu kumarieatraktoch (metanolovy, butanolovy,
vodny) z listov druhov Philadelphus coronariusL., Philadelphus magdalenaeRehd.,
Philadelphus pekinensiRupr., Philadelphus schrenkiRupr., Philadelphus subcanukoehne,
Philadelphus tenuifoliuRRupr. et Maxim. &hiladelphus zeyhei$chrad. Obsah kumarinov bol
stanoveny spektrofotometrickou metédou ako umkbélife

Najvyssi obsah kumarinov bol zisteny v metanoloetnakte druhwPhiladelphus schrenkii
Rupr. av butanolovom a vodnom extrakte druPhiladelphus subcanukKoehne. Vysledky
naznauju vyssi obsah kumarinov v butanolovom a vodnotrakte v porovnani s metanolovym.

Zavery tejto prace su zakladom pre izolaciu a idikatiu biologicky aktivnych zloziek
tychto extraktov.
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