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Abstract

Vinblastine and vincristine (theilukemic agents) were isolated, in a pure fommnfCatharanthus
roseus L. Don., cultivated in Egypt, by several chromatogiepiechniques. Five modified methods for the
preparation of total alkaloids were carried out. the isolated mixtures were evaluated by HPLC HRTLC
analyses. The antineoplastic alkaloids; vinblastind vincristine, were isolated by the use of vacuiguid
chromatographic column on silica gel : aluminiunidex(1:1) mixed bed vacuum liquid chromatographi.CY,
Charcoal column, and finally purified by centrifligaaccelerated radial chromatography (Chromatatjon
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Introduction

Catharanthus roseus or Vinca rosea, is also known as myrtle. It is a perennial, eveeg herb (family:
Apocyanaceae). It was native to the Island of Madegr, and is now growing wildly in most warm regof
the world especially in Egypt (Dobelis, 1989 andyWeod, 1993).C. roseus plant produce many
pharmaceutically important alkaloids of which thisitidole alkaloids. vinblastine and vincristine. ejhare
antineoplastic medicines and the monoindole alkalajmalicine and serpentine are antihypertensiogsd
(Zzhao and Verpoorte, 2007, Atta-Ur-Alrahman, et 4b83, 1984, 1985, 1988, Atta-ur-Rahman and Fatima
1984, Auriola, et al., 1990). Vinblastine sulph#&geused commercially for the treatment of neoplasmd is
recommended for generalized Hodgkin’s disease asidtant choiocarcenoma. The plant has been esety in
treatment of diabetes, hypertension, tuberculdaigngitis, sore throat, dyspepsia, malaria, andegulate
menstruation (Moreno, et all1993; Soo-Young Lee et aR003). Fveretto et al (2001) reported a semi—
quantitative determination of vincrisitine and Madtine by injection electrospray ionization masscirometric
analysis. Renault et al(1999) developed a new method for the isolatiod parification of indole alkaloids
from C. roseus by a centrifuged partition chromatography (CPChr&bver, Scragg, in (1999) determined both
ajmalicine and serpentine by HPLC on a Bondapakeéverse phase column.

The present study aimed to theaismh, purification and evaluation of the antinexgpic alkaloids
vincrisitine and viblastine by the use of sevatalomatographic techniquesz charcoal column, VLC, HPLC,
HPTLC and centrifugally accelerated radial chrorgeaphy (chromatotrone).
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Materials and Methods
Plant Material

Catharanthus roseus L. were obtained from the cultivated sample in Metional Research Centre
Farm at Giza, Egypt, in June 2006, and kindly antibated by Prof. Dr. K.H. El Batanouny, Professdr
Botany, Faculty of Science, Cairo University, Egydtherbarium sheet is kept in the phytochemistbolatory.

Experimental

TLC Plates, Silica gel Merck 60,4z, (20x20 cm) were used. Trough glass chamber (2@r20 with
chamber saturated with ethyl acetate : benzertgyt &fcohol : 25% ammonia solution (100 : 5 : 5.: Samples
were applied band wise with CAMAG automatic TLC gdan Ill, distance from lower edge 8 mm, band Iléngt
6 mm, track distance 12 mm, distance from left ed§enm, 15 applications. The alkaloidal bands were
visualized by spraying with Dragendorff's reagefotiowed by 10% HCI, CAMAG TLC Scanner with CATS
evaluation software.

- Multiwave length scan ak 254, 289, 366, 400 and 500 nm.

- Scanning speed 20ml/s.

-Multilevel calibration via peak area by lineagression.

- Thin layer chromatographic (TLC) grade silica ¢dlerck) and alumina (Neutral Aluminium Oxide 60 L4
type E, Merck) were used for VLC.

- Centrifugally accelerated radial chromatograptiyr@ématotrone) using silica gel 2mm thickness (ty@d9,
Merck, Darmstadt, Germangjuted by chloroform : methanol 95 : 5 (v/v) witbw rate of 6ml/min.

- HPLC (Water’s), with 600E delivery system (pumg®6 variable wavelength water’'s detector, Novekpag
(water’s, 3.9x150mm, results integrated by Millimi82 chromatography.

- Standard Solutions: 0.5 mg of vincristine (Vcpdnmg of vinblastine (Vb) were dissolved; sepdyaia 1 ml
of methylene chloride.

Preparation of the total alkaloids from C. roseus

Preparation of total alkaloids wagriea out using different methods. The followingsdebed were the
five most reliable methods.

Method I

5 kg of dried powdere@. roseus were moistened with sufficient amount of tartareida(2 %) for one
hr, then benzene (9 L) was added. The mixture Wwakesl for 30 min. and decanted, and benzene wHeefur
added. The extraction procedure was repeated tWlee combined benzene extract was concentiateatuo at
50°C to 150 ml. Tartaric acid 300 ml (2 %) was addedhe benzene extract and the remaining benzene was
removedin vacuo at 50C. The resulting acidic solution was filtered. Thigate was extracted with methylene
chloride (50 ml x 6). The combined methylene clderéxtract was washed with water till free frondégi dried
over anhydrous sodium sulfate, filtered and core¢edlin vacuo at 50°C till dryness to give a vindoline rich
fraction (A).

After removal of vindoline rich fraction (A), theemaining acidic aqueous solution was adjustedHo p
5.9 with NH,OH solution (25 %) and the liberated alkaloids wextracted with methylene chloride (500 ml x 4).
The alkaloids were extracted with 0.1 M aqueousccicid (pH 2.5) (750 ml). The pH of the clear dici
solution was adjusted to 4.4 with NBH solution (25 %) and the liberated alkaloids wesdracted with
methylene chloride (500 ml x 3).

The combined methylene chloride extract was driedr canhydrous sodium sulfate, filtered, and
evaporatedn vacuo at 50°C till dryness to give vinblastine rich fraction (B)'he pH of the remaining aqueous
layer (pH 4.4) was adjusted to 5.9 with ammoniaitsoh (25 %) and the liberated alkaloids were eted with
methylene chloride to give vincristine rich fracti¢C).

Method II:

This method is a modified application for methodhere 5 kg dried powdered plant©froseus were
extracted with methanol (80 %, 10 L x 3). The cambli methanolic extract was evaporated atGon vacuo
till dryness. The residue was dissolved in aquéararic acid solution (2 %), and the method waspeded as
mentioned in method | to give vinblastine rich fran (D). The pH of the remaining aqueous layer e
adjusted to 5.9 with ammonia solution (25 %) arel ltherated alkaloids were extracted in the sarag (&s
mentioned above for pH 4.4 fraction in method Iyitee vincristine rich fraction (E).
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Method Il

5 kg powdered plant df. roseus was percolated with methanol (95 %, 10 L x 3) fandur each. The
methanolic extracts were filtered and concentrate&0 °C in vacuo to 500 ml, diluted with water (200 ml),
acidified with 1 N sulfuric acid (pH 2) and extradtwith ethyl acetate (500 ml x 3). The EtOAc extraas
discarded out. The aqueous solution was adjustptit6.4 using NEOH solution (25 %) and then extracted with
methylene chloride (500 ml x 3). The combined mieth chloride extract was washed with water tileffrom
acidity, dried over anhydrous sodium sulfate, fdte and evaporated to dryness under reduced peetssgive an
alkaloidal fraction (F).

Method IV:

3.5 kg of the air dried powdered plant were pettedlan 80 % methanol (3 x 10 L) for 2 days each.
The combined methanolic extract was filtered angpevatedn vacuo at 50°C to give a gummy residue. The
gummy residue was dissolved in 5 % HCI (750 ml)}t loeernight in a refrigerator, filtered and extied with
chloroform (5 x 1 L). The ice-cold acidic solutiavas basified using ammonia solution (25 %, 200 anil
extracted with chloroform (5 x 1.5 L). The combineldoroformic extract was dried over anhydrous sodi
sulfate, filtered and evaporated under vacuum atGQo give a crude alkaloidal mixture (8.8 g). Tlo¢at
alkaloids (8.8 g) was dissolved in 50 ml chlorofoamd extracted with (5 x 100 ml) phosphate buffed @).
The chloroform layer was then separated and dried anhydrous sodium sulfate and finally evaporated
vacuo at 50°C to give 4.4 g of pure total alkaloidal mixture.

The alkaloidal mixture was dissolved again in cbform (40 ml) and then 6o ml petroleum ether (b.r.
40-60°C) was added. Precipitation of some alkaloids weseoved. The precipitated alkaloids were filteréd o
The filtrate was concentrated vacuo at 50°C to give a gummy residue (0.9 g). The residue dvssolved in
ethyl acetate (50 ml) and extracted with 250 migpate buffer (pH 2). The aqueous layer was segzhaaid
extracted with chloroform (3 x 200 ml) to affordndioline and catharanthine rich fraction (G, 0.305Tdhe
buffer layer was turned alkaline (pH 10) using amiacsolution (25 %) and finally extracted with ctdform
(3 x 200 ml) to give vinblastine rich fraction (81,1225 g).

Method V: Adsorption on charcoal column

1 kg of Catharanthus roseus powdered plant was percolated overnight with meshé@b %, 3L x 3). The
total methanolic extract was filtered and conceattaat 50C in vacuo to 500 ml, diluted with water (500 ml),
then acidified with 1N sulphuric acid (pH 2). Thembined aqueous acidic extract was kept overnighd i
refrigerator, and then filtered from resinous bsdithe clear filtrate was allowed to pass througfteas column
packed with 500 (g) charcoal (4 cm x 100 cm) presip activated at 120C in an oven for 2 hrs. Eluates were
taken at different intervals and tested for thespnee of alkaloids using Mayer's reagent to be gwethe
alkaloidal mixture was completely adsorbed. Theiowl was first washed with distilled water (2 L)etheluted
in a gradient manner starting with 30% methanollo¥eed by 50 %, 70 % and finally 100 % methanol,
respectively using 500 ml for each solvent.

The eluted fractions; separately; were concentratedacuo at 50 °C till solvent free. The aqueous
solution was adjusted to pH 6.4 using JXHH solution (25 %) and then extracted with methglehloride (500
ml x 5). The combined methylene chloride extraeswashed with distilled water till alkali free,iett over
anhydrous sodium sulfate and then evaporatedacuo to dryness to give an alkaloidal fraction elutgd78%
methanol (1) which was found to be vincristine ammblastine very rich fraction (fraction I, 1.033.g

The obtained fractions were separately tested ioyldyer chromatography (TLC). The results revealed
that the four fractions contain total alkaloid witigh purity.

Results and Discussion

Five different methods were carried out for the paration of the antineoplastic alkaloids from
Catharanthus roseus powdered plant. Method IV depends on partition leefv solvents and the fifth one
depends on adsorption chromatography. The higlezseptage of total alkaloids have been obtainechéthod
no. I, but the purest mixture was obtained fromtihod no V, also the two target alkaloidi(vinblastine and
vincristine) were found together in fraction (jable (1) showed that, the maximum quantitativddyief
vinblastine rich fraction was obtained from methdld Vincristine was obtained in a maximum quartiita
yield from method I. Moreover, a qualitative agdiantitative HPLC method was adopted for the deteation
of vinblastine and vincristine. The different meadkcapplied for the preparation of the alkaloidsemexamined
by HPLC and HPTLC techniques to evaluate the medstble one.

High performance liquid chromatography HPLC andhhperformance thin layer chromatography
HPTLC studies of different fractions; obtained froine five methods used in the preparation of taliehloids;
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revealed the presence of vinblastineQRB4) in fractions B, D, F and fraction while vincristine (R
0.21) was found in fractions C and E. whereadifsad was found to contain both of vinblastine asilcristine
as main constituents (Table 1).

All the fractions obtained from the five methods feparing total alkaloids were subjected to HPLC
analyses using isocratic elution with phosphatédwsiolution of pH 6.5, acetonitril (55 : 45) ashile phase,
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Figure 1: Standard Vb and Vc
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Table (1): Quantitative determination of alkaloidal fractiofC. roseus (VB & VC rich fractions)

Method | Frations * % of alkaloida| *HPLC % of Vb & Vc rich fractions
fractions Vb Ve

I Vindoline rich fraction (A) 0.748 - -
Vinblastine rich fraction (B) | 0.00274 0.00399 0.00012
Vincristin rich fraction (C) 0.0075 0.00014 0.00772

Il vinblastine rich fraction (D) | 0.002 0.00253 0.0007
Vincristin rich fraction (E) 0.0015 0.0009 0.00184

Il vinblastine rich fraction (F) 0.1153 0.1417 0.00017

v Vindoline and catharanthine | 0.0087 - -
rich fraction(G)
Vinblastine rich fraction (H) | 0.0035 0.0041 0.0004

Y Vinblastine & Vincristin rich| 0.1033 0.0950 0.0110
fraction (1)

* Relative to plant dry weight, Mean of duplicateadysis.

according to the conditions mentioned before ardrésults were shown in Figure 1, these conditgimsved
difference in retention times of the target autleealkaloidsviz. vinblastine and vincristine of 3.771 mins.

From HPLC and HPTLC analyses of the total alkalgicspared by the five methods, it was illustrated
that fraction eluted from charcoal column by 70%maeol (K) gave mixture relatively pure fractionntaining
the target alkaloids vinblastine (Vb) and vincnsti(Vc) with only six other alkaloids, these fractiwas
subjected to VLC (5g on mixed bed column of equitipas of silica gel g for TLC and neutral Alumi(250 g
packed in glass column 120 x 5 cm, i.d.) elutedhwhloroform containing increasing proportions adthanol
with an increament of 2.5 %, resulted in ten fiawsi Fraction eluted by chloroform /methanol 85 (\I/v) was
found to contain the target alkaloids with only twmre contaminants. The collected fractions comgirthe
target alkaloids (750 mg) were subjected to furtperification using the centrifugally accelerateadial
chromatography (chromatotrone) using silica gel 2mmickness (type 7749, Merck, Darmstadt, Germany)
eluted by chloroform : methanol 95 : 5 (v/v) wilbvi rate of 6ml/min. to give pure Vb and Vc. Thaentity
and purity were established by co- chromatographVliC, HPTLC and HPLC with authentic samples.

In conclusion: charcoal column is very simple, eatyeap, perfect and reliable for isolation of hygh
purified form of the total alkaloids especially \nd Vc and proved to be very reproducible partitylfr the
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production scale. Also, the results obtained froPMTHC analysis were promising and in the range oféh
obtained from HPLC.
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