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Summary: The berries of Rhamnus catharticus L. 
(Rhamnaceae) have been used as Iaxatives since many 
years. Since the reported amounts of anthraquinones in 
t-he berries are very different in literature, we can say 
that the up-to-date on this planı is not complete. After a 
stepwise fractionation, a spectrophotometric method 
was used far determination of anthraquinons in Rham
nus catharticus berries in this study. Total anthraqui
none was higher than the reported previously, found as 
ca. 5%. 
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Introduction 

Syrup prepared from the ripe and dried Rhamnus 
catharticus L. berries has been used as mild laxa
tivel-3. European Standart lnstitute accepts the 
least content of anthraquinone glycosides in the 
berries as 4 %, calculated as glucofrangulin. Ac
cording to Wichtl, the anthraquinone glycosides of 
R. eatharticus berries have not been clarified so 
far; probably glucofrangulin A, B and frangulin A, 
B are the main components4. Only in TLC-atlas, a 
ne illustration has showed the presence of two 
anthraqtrinone zones: Glucofrangulin A and frangu
lin A in the berries by chromatographic comparison 
with Rhamnus frangula cortexS. There are differ
ent aspects not only in the conlents of the anthra
quinone glycosides but also in their quantities. The 
total anthraquinone amounts of Rhamnus catharti
cus berries were 2 %6, 2-5%4 and 1.57 according to 
Wagner, Wichtl, and Steinegger /Haensel respec
tively. ~owing the difficulties on the detection of 
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Rhamnus catharticus MEYVALARI ÜZERiNDE 
BlR. ÇALIŞMA 

Ôzet: Çok eski yıllardan beri laksatif olarak kul
lanılmasına ve pek çok Farmakope'de yer almasına 

rağmen Rhamnus catharticus L. (Rh;amnaceae) meyva
Iarı üzerinde bugüne kadar yeterli araştırma· 

yapılmamıştır. Lih!ratürlerde Rhamnus catharticus 
meyvalarının içerdiği antrakinon türevi maddelerin tipi 
ve miktarları hakkında çelişkili bilgiler yer almaktadır. 
Bu, çalış1nada kademeli fraksiyonlama yapılarak antra
kinonların miktarı spektrofotometrik olarak tayin e_dil
miştir. Total aritrakinon miktarı ise daha önce verilenler
den çok daha yüksek (% 5 civarında) bulunmuştur. 

Anahtar Kelimeler : Rhamnus catharticus, Rham
naceae, Antrakinon 

anthraquinone spots in TLC analysis from crude 
planı extracts, the presence and the amount of an
thraquinones in the berries are under suspect. 

Quantit;ıtive determination of Rhamnus catharti
cus have been realized at first, in this paper ac
cording to German Pharmacopea (DAB9)8. Then 
the Pharmacopea method has been modified and 
by using various organic solvents, the anthraqui
none quantities and individual anthraquinone gly
cosides have been determined step by step by spec
tral and chromatographic methods. 

. Materials and Methods 

Material: Ripe and qried Rhamnus catharticus 
berries, from firms Heinrich Klenk, GmbH, 
Schweinfurt (Germany), Faul Müggenburg GmbH & 

Co., · Alveslohe (Germany), and Peıereit & Co. 
GmbH, Elmşhom (Germany). 

Thin layer plates: Silica gel UV254 (Macherey
Nagel & Co., Düren, F. R. G.) glass plates, solvent 
systems: Ethlyl acetate: methanol: water (100: 17: 
13 and 100: 10: 5). 
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High performance liquid chromatography (HPLC): 
Apparatus: The equipment consisted of a Waters 
600 solvent delivery system (Waters, Milford, MA, 
USA). A Waters 990 photodiode-array dedector 
coupled with a NEC APC IV personal computer 
(NEC Information Systmes, Boxborough, MA, USA) 
were used for recording UV-VIS spectra (200-500 
nm) of the separated compounds and reference com
pounds and for controlling retention time at 320 nm 
for anthrones, 420 nm for anthraquinones. 

Condilions: Separations were performed on an ET 
250/8/4 Nucleosil 7C18 column (Macherey, Nagel 
Düren Germany) at room temperature. The mobile 
phase consisted of methanol-water(from 40 % to 80 
%.gradient); the flowrate was 1 ml/min. Each sam
ple was chromatographed three times. The injec
tion volume was 15 µL pressure 1700-1800 psi. 

Thin layer chromatography: 1 g ripe and dried 
powders of Rhamnus catharticus berries was heat
ed with 20 ml methanol for 15 min. under reflux. Af
ter cooling, it was filtered and 20 ml water was 
added. The aqueous extract was transferred to a 
separating funnel and extracted with diethyl 
ether, dichloromethane and ethyl acetate respec
tively (x3). The solutions were evaporated separ
ately and used for TLC. 

Spectrophotome!ric determination: First, German 
Pharmacopea (DAB 9) method was applied. Then 
the method was modified; dichloromethane and 
ethyl acetate were used instead of diethyl ether. 
The results were Calculated on dry berries. Diethyl 
ether and aqueous phase; dichlommethane and 
aqueous phase; ethyl acetate and aqueous phase 
were applied on TLC and anthraquinone content of 
the berries at each step was compared with refer
ence substances. 

Resulls and Discussion 

Rhamnus catharticus berries were bought from 
three firms and anthraquinone glycoside contents 
were determined according to German Pharmacopea 
(DAB 9). All samples were analysed in diıplicate. 
Results are shown in Table 1. 
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Table 1. Percentages of anthraquinone glycosides of Rhamnus 

catharticus berries from different firms 

Firms 

Heinrich Klenk 

Müggenburg 

Petereit 

Anthraquinone glycosides 3 

425 

4.66 

5.82 

It is evident from the data, that the percentages of 
anthraquinone glycosides are quite high in ali the 
samples. This resul! is correlated with the official 
Rhamnus franguJa9. On the other hand, Rhamnus 
catharticus berries are also rich in flavonoids. 
Thinking that the possibility of flavonoids having 
the same behaviour as anthraquinones in spectro
photometric analysis, the same method (German 
Pharmacopea) was applied to Folia Betulae, rich 
in flavonoids. The result was found as O %, which 
confirms the reliability of the method on anthra
quinones. Anthraquinone glycosides: Emodin-8-
glucoside and frangulin A were hardly obtained by 
DAB 9 and its modified solvent system in TLC. 
Flavonoids could overlap the anthraquinone spots. 
In introduction it was explained that, Wichtl men
tioned from glucofrangulin A, B and frangulin A, B; 
while Wagner mentioned only 'A' forms of gluco
frangulin and frangulin. We ascertained only 'A' 
form of frangulin by TLC. Extracts of different con
centrations from Rhamnus catharticus berries were 
examined with HPLC too. The HPLC method de
veloped by us, was used in our previous study for 
Rhamnus frangula and Rhamnus fallax bark. Emo
din-8-glucoside, frangulin A and B, glucofrangulin 
A and B, glucofrangulinanthrone A and B, franguli
nanthrone A and B were succesfully separated9,ıo. 
But in this study, the anthraquinone glycosides 
gave no peaks. Only flavonoid peaks were obtained 
in HPLC Chromatogram(Fig. 1, 2). This study was 
realized with two different detectors. From the 
first detector, two peaks have been received at the 
same retention time of glucofrangulin A and B. Ref
erence substances were added to samples and then 
injected. The two peaks mentioned above were en
larged. However, by the second detector (photodi
ode array), this result was not confirmed. Advan
tage of the photodiode ar ray dedector, UV
spectrum of each substance could be possible during 
the analysis. In Fig 1, peak 3 is a flavonol glyco-
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Figure 1. HPLC of Rhamnus catharticus berries extract 
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side xanthorhamnine(retention time 4.8 min). 

Peaks 5 and 6 were thought to be glucofrangulinan

thrones A and B at first. But UV-spectrum of 5 and 6 

showed the same absorption maxima with peak 3 

(;215, 260, 350 nm). As the characteristic absorption 

maxima of anthraquinones; anthrones and flavo

noids 420-430; 320-330 and 350-360 nm respectively, 

the peaks 5 and 6 were determined not to be anthra

quinones. in TLC, only two spots of anthraquinone 

glycosides, but dominantly flavonoids, were ob

served, while in HPLC none of anthraquinone 

peaks were ascertained. On the other hand, 5 % of 

anthraquinone glycosides were found in the berries 

of Rhamnus catharticus by spectral analysis. 

Therefore, not only !he aqueous phase as in DAB 9 

method, but also the rejected diethyl ether phase 

was determined. Then this method was modified; 

dichloromethane and ethyl acetate were used in

stead of diethyl ether. Aqueous, dichloromethane 

and eıhyl acetate phases were separetely deter

mined. The results obtained were shown in Table 2. 
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Figure 2. UV-Spec~ by using photodiode array of peaks in HPLC 
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Table 2. Qt.ıantitative determination of anthraquinones in various organic and aqueous phases. 

Ripe and dried 

Fructus Rhamni cathartici 

Ether phase 

Frangula

emodine 

1 %0,80 

Aq.phase 

Frangulin A 

Emodln~-glucoside 

Glucofrangulin A 

Bianthron gly. 

Dichloromethane phase 

Frangulaemodine 

FrangulinA 

Frangulin C 

As it is shown in Table 2, the diethylether and its 
aqueous phase; dichloromethane and its aqueous 
phase; ethyl acetate and its aqueous phase contain 
the anthraquinone glycosides in percentages of 0.80 
and 5.62; 1.85 and 4.57; 5.95 and 0.46 respectively. 
The quantity of anthraquinones in ali the aqueous 
and organic phases was 6.42% total. The anthra
quinone content of Rhamnus catharticus berries was 
ascertained by TLC of each phase. Frangula emo
dine, frangulin A, emodine-8-glucoside, glucofran
gulin A and. bianthrone glycosides were found and 
compared with reference substances. From the same 
phı.nt the novel substances, frangulin C, glucofran
gulin A 2,3-diacetate, glucofrangulin A 2,4-
diaceetate and glucofrangulin A 3,4-diacetate were 
formerly isolatedll. 

in conclusion, the percentage and contents o~ an
thraquinones were found to be higher and more 
richer !han those of mentioned in old abstracts. in 
this study, glucofrangulin A, frangulin A, frangulin 
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Etphyl acetate phase Aq.phase 

Frangulaemodine 

FrangulinA 

Emodin-8-glucosi~e 

Glucofrangulin A 

Biantrongly 

Aq.phase 

Emodine-8-glucoside 

Glucofrang_ulin A 

Glucofranglin

acetates 

%4,57 1 

%0.47 

C, emodine-8-glucoside, and three glucofrangulin 
acetates were isolated and identified, while gluco
frangulin B and frangulin B was not observed as in
dicated in some abstracts. 

References 

1. Weiss, R., "Lehrbuch der Phytotherapie" 6. Au
flage, Stuttgart, Hippokrates Verlag GmbH, 1985. 

2 "DeÜfsches A'rzneibuch" 6. Ausgabe K. V. Decker's 
Verlag 1926. 

3. "Turkish Pharmacopea", 1974. 

4. Wichtl, M., "Teedrogen', Stuttgart, Wissenschaff
tliche Verlagsgesellschaft mbH, 1989. 

5. Wagner, H., Bladt, S., Zgainski, EM., "Drogenana
lyse", Ber.linı J-):eidelberg, New York, Springer Ver
lag, 1983. · 

6. Wagner, H., "Pharmazeutische Biologie" Band 2, 
Stuttgart, G. Fischer Verlag, 1980. 



FABAD J. Pharm. Sci., 19, 9-13, 1994 

7. Steinegger, E., Haensel, R., "Lehrbuch der Pharma

cognosy und Phytopharmazie", 4. Auflage, Springer 
Verlag, 1988. · 

8. "Deutsches Arzneibuch" 9. Ausgabe, Deutscher 

Apotheker Verlag Stuttgart, Govi-Verlij.g GmbH 

Frankfurt, 1986. 

9. Demirezer, L. Ö., Rauwald, H. W., "Cortex Frangu

lae· ve Cortex Fallacis'in HPLC ile Kantitatif 

Karşılaştırılmaları" Ege Üniv. Ecz. Fak. Derg., in 

press. 

10. Demirezer, L. Ö., Rauwald, H. W., "Farmakope'ye 

uymayan Ticari Cortex Frangulae Örneklerinde 
Okside ve Redükte Antranoit Miktarlarının HPLC 

ile Tayini" (Ege Üniv. Ecz. Fak. Derg., in press). 

11. Demirezer, L. Ö., "Glukofrangulinanthrone A/B, 

Deren Oxidationsformen und davon abgE;:leitete 

Zuckerester aus Rhamnus Arten: Beitraege zur 

chemisch-analytischen und physiologischen 
Kennzeichnung'', Doktora Tezi, Frankfurt/M., 

1991. 

Medeniyet şahikasının merdiveni sanattır. 
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