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of Cucurbitacins in Sonte Bryonia Species

Summary : In this study, the roots of Bryonia multiflora
Boiss.& Heldr. (Cucurbitaceae) growing in Central, South
and East Anatolia was analysed from the aspect of cu-
curbitacin B and cucurbitacin I in HPLC. The results were
compared with those parts of known official B. alba species.
HPLC analysis were achieved on Lichrospher 100 RP Cyy €
column by using an isocratic mixture of acetonitrile: water
(2:3) at o flow rate of Imi/min as a mobile phase. The UV
detection was performed ar 230 nm. It was found that cu-
curbitacin B had a high ratic in chloraform and low in meth-
anol extracts. On the contrary, cucitrbitacin I had a high ra-
tio in methanol and low in chioraform extracts. Cu-
curbitacin B was found to be 0.022% and trace and  cu-
curbitacin I 0.021% and 0,125 % in the B. multiflora and B.
alba roots respectively.
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Bazi Bryonia Tiirlevinde Bulunan Kukurbitasinlerin
Yiiksek Basimel St Kromatografisi (YBSK) ile Analizi
Ozet » I, Giiney ve Dogu Anadolu bélgelerinde dogal ola-
rak yetisen ve dizerinde ¢altyma yapumang olan Bryonia
muldtiflora Boiss& Heldr.{Cucurbitaceae) bitkisinin koklert,
kukurbitasin B ve kukurbitasin I yoniinden YBSK da in-
celenmis ve sonuglar ofisinal tiir olan B. alba L. ile mu-
kayese edilmistir. YBSK analizinde Lichrospher 100 RP C . e
kolon. hareketli faz olarak, akig hizi Iml/ dak. olan ase-
toritril:-su (2.3) kangimun igokratik olarak kulianldid
sistemde, 230 nm dalga bovunda UV dedektiir kui-
landmigtir. Koklerin kloraformlu ekstrelerinde kukurbitasin
B, metanollii ekstrelerinde ise kukurbitasin I miktari fuzla
bulunmugtur. B. multiflora koklerinin 90 0.022 kukurbitasin
B, % 0.021 kukurbitasin I ; B.alba'min ise % G125 ku-
Lurbitasin I ve eser miktarda kukurbitasin B ihtiva ertigi tes-

pit edilmigtir,
Anahtar kelimeler :

Bryonia multiflora, B. alba. ku-

HPLC
_ kurbitasin, YBSK
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INTRODUCTION Bryonia species have been known for a long time as a

The roots of Bryonia alba and B. dioica {(Cu-
curbitaceae) are well-known hydragogue cathartics
in folk medicine and are also used for their anti-
rheumatic, antiinflammatory and expectorant activ-
ities!. B. alba L., B. cretica L., B. aspera Stev. ex. Le-
deb. and B. multiflora Boiss. and Heldr. grow wild
in Turkey®. Roots have been used as a diuretic and
purgative internally and for the treatment of rheu-

matism and hemorrhage externally1®12

rich source of cucurbitacins which possess a wide
range of biofogical activities. Cucurbitacin B, D, E. 1, ],
K, L and tetrahydro I isolated from B. alba roots ve-
vealed cytotoxic activity in Hela and KB human cell
cultures and potent antitumour activity against 18U
sarcoma and Ehrlich ascites carcinoma in mice!*17,
Cucurbitacins also have purgative, antiinflammatory,
hepatoprotective, hepatocurative, anti microbial, car-
diovascular, gastric, ovulatory and antihelminthic ac-

tivity!®,
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There are studies on the qualitative and quantitative
analysis of cucurbitacins in some plants by HPLC
and TLC!, But there is no reported study on B. mul-
tiflora and the quantitative HPLC analysis of cu-
curbitacins in Bryonia species .

In this study, the cucurbitacin contents of B. multi-
flora roots growing in Central, South and East An-
atolia were investigated. Cucurbitacins in the chloro-
formm and methanol extracts of roots were analysed
by HPLC. Results were compared with those parts of
B. alba which is an official species.

MATERIALS and METHODS
Plant Materials

Collection sites of the Bryomnia samples used in this
study are given below:

B.multiflora Boiss and Heldr. Botanical Garden of the
Faculty of Science, Ankara University, September,
1998 { ANK 6209).

B.alba L. National Park of Karagol, Ankara, Sep-
tember, 1998 { ANK 46915).

Voucher specimens have been deposited in the Her-
barium of Faculty of Science, Ankara University
(ANK).

Preparations of Samples

Chloroform extracts: 3g powdered roots were suc-
cessfully extracted with petroleum ether and then
with chiloroform three times at room temperature.

Methanol extracts: 3g powdered roots were defatted
with petroleum ether and then extracted with meth-
ano! three times at room temperature.

Combined chloroform and methanol extracts were
evaporated to dryness in vacuo separately. Crude
extracts were dissolved and diluted with HPLC
grade methanol, passed through membrane filters
(0.45 pm, Alltech) and suitable dilutions were pre-
pared with each sample for HPLC analysis.

Chemicals

Cucurbitacin B and cucurbitacin I as authentic sam-
ples were kindly provided by Prof. Erdem YESI-
LADA (Gazi University, Faculty of Pharmacy, An-
kara). The solvents used were HPLC grade and water
was bidistilled. The mobile phase was degassed by
immersion in an ultrasonic bath.

TLC Analysis

Chloroform and methanol extracts of plant material

and cucurbitacin B and cucurbitacin T as standard
were performed en TLC. Kieselgel 60 Fysy precoated
0.2 mm thickness plastic plates (Merck} and chloro-
form: ethanol (95:3)(51)%, chioroform: ethanol (92:8)
(52} were used as solvent systems in thin layer
chromatography. Spots were visualized with va-
nillin-phosphoric acid reagent.

HPLC Analysis

A Hewlett-Packard high performance liquid chro-
matograph was used which consisted of a maodel
1050 pump. The model 1030 UV detector was set at
230 nm. A Rheodyne 7125 injection valve was fitted
with a 20 pl loop. The integrator was a Hewlett-
Packard 3396A. The analytical column was a Lich-
rospher 100 RP Cyq e, (5 um} 250x4.0 mm i.d., stain-
less steel. The mobile phase consisted of acetonitrile :
water (2:3) delivered isocratically at a flow rate of 1
ml/min resulting in a column head pressure of about
1800psi. The chromatographic analysis was per-
formed at room temperature.

Standard Sclution and Calibration Curve

L6 mg cucurbitacin B and 1.2 mg cucurbitacin I were
weighed accurately into a 25 ml volumetric flask sep-
arately and dissolved with HPLC grade methanol. Se-
rial dilutions were prepared from these solutions us-
ing methanol. Triplicate injection of standard solu-
tions were applied. The peak areas and the cor-
responding concentrations were used to construct the
standard curves. Six points were used for each graph
and standard linear regression was used to determine
the slope and intercept.
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RESULTS and DISCUSSION

In this study, cucurbitacins in the chloroform and
methanol extracts of B. multiflora and B. alba roots
were analyzed by HPLC. Because of the different
solubility of cucurbitacins, calculations were made in
two different extracts. The solubility of cucurbitacin
B in chloroform is high, but that of cucurbitacin I is
low. Cucurbitacin I is more soluble in water and
methanol. HPLC analysis was petformed on a Lich-
rospher 100 RP C18 e (5 pm) column using an iso-
cratic mixture of acetonitrile: water (2:3) at a flow rate
of 1ml/min as a mobile phase?2. Chromatograms of
the plant extracts showed many peaks. The peaks
were identified by comparison of retention time of
standard cucurbitacins I and cucurbitacin B, which
were found to be 12.60 and 23.84 min. respectively.
HPLC chromatograms of methanol extracts of
Bryonia species are shown in Figurel .

curbitacin B and Y=1250.1X-3911.5 {(r=0.997) for cu-
curbitacin I Y is peak height and X is concentration
of standards in pg/ml. The precision of the system
was tested with three successive injections of stan-
dard solutions and plant samples. Table 1 shows
the cucurbitacin B and I contents of Bryonia species.
Statistical evaluation revealed relative standard de-
viations at different values for three injections which
are shown in Table 2.

- Tablel: Cucurbitacin B and cucurbitacin I amounts

in Bryonia roots { % g dry weight)

Bmultifiora Baiba

Methanolext. Chloroformext  Methanolext.  Chloroform ext.
Cucurbitacin B 0016 0.022 Trace Trace
Cucurbiacin | 0.0 0.0098 0.125 0.0348

1 13l
kall

T

TobEe

4.893
a.199

L31-"4
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i
STRAT

B.multiflora B.alha

Table 2: Cucurbitacin B-and cucurbitacin 1 contents
(pg/ml) in Bryonia species with relative
standard deviation (RSD)

Cucurbitacin 8 Gucurbitacin |
Samples Mean=SEM* SD** RSD(%) Mean+SEM* SD** RSD({%)
Bmuttiflora
Methanclext, 424:006 010 236  850:008 015 1.78
B.muftfiora .
Chioformext 22304034 059 265  980:008 011 112
Baha
Methanol ext. - - 50.20:024 034 058
B.alba
Chiomfomexd. - - - 37571061 0.01 0.026

Figure 1. HPLC chromatograms of methanol extracts of

Bryonia species I- cucurbitacin I, B-cucurbitacin B.

The detector respense correlated linearly with con-
centrations in the ranges 1.92-38.4 ug/ml for the cu-
curbitacin B and 3-48 ug/ml for cucurbitacin 1. The
regression equations and correlation coefficients
were determined Y= 16184X-2261.5 (r=1.000) for cu-

*SEN; Standard arror of mean
**S0: Standard deviation , ext extract.

TLC analysis of samples were performed using 5,
and S, solvent systems. Rf values of cucurbitacin B
and cucurbitacin 1 were 0.35 and (.25 in system 5,
and 0.66 and 0.60 in system 5, respectively.

HPLC analysis of the roots of B. alba revealed that cu-
curbitacin I was the main component and determined
in high concentration {0.125%) in methanol extracts
and low concentration (0.034%) in chloroform ex-
tracts. Cucurbitacin B was found almost in trace
amounts in both extracts.

The main cucurbitacin of B. multiflora roots is cu-

curbitacin B in chloroform extracts (0.022%) which is
in low concentration in methanol exfracts (0.010%).
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Cucurbitacin 1  was also found as the main cu-
curbitacin in methanol extracts (0.021%) and in low
concentration in chloroform extracts(0.010%). The re-
sults obtained from HPLC analysis were compared
with those of TLC.

It is generally accepted that cucurbitacins are highly
cytotoxic, particularly cucurbitacin I Cucurbitacin
B significantly inhibited both serotonin and bra-
dykinin induced-edemas in mice and showed a po-
tent antiinflammatory activity?'?? and liver pro-
teclive effects have been shown on rats with experi-

mentally induced liver damage?®.

This is the first study about the chemical composi-
tion of B muldtiflora and also B. alba growing in
Turkey. It was proved that cucurbitacin B is present
in addition to cucurbitacin I in B. multiflora roots.
The great spectrum of biological activities of cu-
curbitacin B is of special interest considering the me-
dicinal use of B. multiflora for the treatment of liver
diseases, rheumatism and arthritis. However cu-
curbitacin B was found in low concentration.
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