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ABSTRACT

A new method for isolation and speccrophotomerric determinacion of
plumbagin is presented. Plumbagin was iselated by thin layer chromatog-
raphy (TLC) and column chromatography (CC) techniques , as an orange
cinged yellow long crystalline substances. Plumbagin exhibits two absrop-
tion maxima at 410 and 510 nm. Srabilicy of the coloer pKa value , and
che effect of pH were studied. Beer's law is obeyed over the range
0.9 - 45 ppm. The method is applied to the determination of plumbagin in

roats , stems , and leaves of Plumbago europaea L. plant,

INTRODUCTION

Plumbagin (5-hydroxy-2-mechyl-1,4-naphchoquinone) I , a narturally

occuring naphthoquinone found in Droseraceae , Ebenaceae , and Plumbagina-

ceae , has a multivarious effeccs in pharmacology and pest control (1),

Plumbago europaea L. (Plubaginaceae) is considered as a tradicional
age-old medicinal plant used in folk medicine for Lreatment of skin

diseases in the West Bank of Jordan.

Many methods had been used for decermination of plumbagin in diffe-

rent parts of Plumbago europaea L. (2},

In the present work , a new mechod has been described for isolacion

, stems , and

and spectrophofomecric determination of plumbagin in roors

leaves of Plumbago europaea L.

Plumbagin I
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EXPERIMENTAL

Chemicals and Reagents

Plumbagin 0.01 M. The proper weight of plumbagin was dissolved in

15 ml of echanol.

Buffer solutions. The buffer solutions im the pH range 2.0 - 13.0

were prepared from acetic acid - boric acid - phosphoric acid and sedium

hvdroxide mixtures.

aApparatus. A Pye-Unicam SP 8-100 spectrophoromerer was used wich

a quarcz cell ( IX1 cm). All measurements were performed at room

temperacure (22 °C).

general Procedures @

Separation of plumbagin by column chromatography

The plant material was collected in Spring , dried , and divided

into three parts : roots , stems , and leaves. 10 g of each part was

extracted in 957 echanol for 24 hours in the soxblec extractor. Ethanol
was evaporated in vacuo. The residue was subjected to column chromacog-
raphy using silica gel and diethyl echer - petroleum ether (60 - 80°)
[1 : 1] as eluent. Plumbagin was obtained in a pure form as an orange
-tinged yellow long crystalline subscance , with an RE = 0.86 and m.p. 78-

79 °C (3,4,5).

H

Thin layer chromatographic separation of plumbagin :

The thin layer chrowatography method has been used for separation

of Plumbago Furopaea L. components. Three spots were detected under UV

light (362 nm) having yellow , green , and blue colors on the chromatogram
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with Rg values of 0.86 , 0.65 , and 0.5 respectively. Plumbagin was separa=

ted and identified using spectroscople analysis ( 5 ).

ypon spraying the dry chromatogram with buffer solution pH 12,

the plumbagin spot was the caly spot which gave a violer color , while the

othar components did not show any change in colors.

gpectrophotomecric determination of plumbagin

A porcion of solutien containing-an amount of plumbagin wichin the
range 4.5 - 224 pg was transferred into a 5-ml volumetric flask. The volume
was complered with the buffer solurion pH 12 and the absorbance was measured

after 2 minutes at 510 nm against buffer solution as a reference.

RESULTS AND DISCUSSTON

Absorption spectra

The absorption spectra of plumbagin were studied in the wavelength
range 300 ~ 700 nm and in che pH range 2.00 - 12.00 . The resulcs obtained
showed that plumbagin exhibits WO absorption maxima at 410 om and at 510 nm
as shown in Figure l. The absorption peak at 410 am was found to decrease
gradually by increasing the pH , while rhe ahsorption peak at 310 nm was
found to increase gradually by increasing the pH. These observations
confirmed that the absorption peak at 410 nm was due to the acidic form of
plumbagin while the absorpﬁion peak at 510 nm was due to the basic form of

plumbagin.

Effect of pH :

The effect of pH on the absorbance of plumbagin was srudied in

the phi range 2.00 = 13.00 . The results obtained (Fig. 2) showed that
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Fig. 1 ., Apsorption spectra of 10 ° M plumbagin at vatious pH values.
1- 7.95 ; 2- §.85 i 3-9.5% , 4- 10.00 ; 5- t1.00 ;
b- 12,00

any further increase in the pH affects a gradual increase in rhe absorbance

up to pH 10.00 beyond whicﬁ any further increase in the pH did nor affecr

the absorbance as shown in Figure 1.

Stabilicy of the color :

The color of plumbagin is atrained within 2 minutes afcer the

addition of the buffer solucion and it remains constant for ac lease 24

hours.
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Fig. 2. Absorbance of 10_A M plumbagin at A = 510 nm as a function
of pH.
The pK of plumbagin :
Refering to Figure 1 , the absorbance of 10_4 M plumbagin ar 510

am was measured at different pH values and the results obtained were
presented in Figure 2, It can be seen from Figure 2 that plumbagin has a
Pk, value of 9.10 which indicates that plumbagin can act as an acid-base

indicator with a pH transition ramnge 8.00 vo 10.00 .

Beer's law and sensitivity :

The factors that affect the color development were studied and
the condictions for absorbance measurements were selected. Following the
.general procedure , a rectilinear relationship was cbtained berween the

absorbance and plumbagin concentration within the range 0.9 - 45 ppm.

From the calibration curve the molar absorptivity was calculated to be

4.0 X IO3 L. mol_}. cm_‘ and the relative standard deviarion for 18.8 ppm

.

was 3.8% for 10 measurements.
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Applicacions

The method was applied for the dectermination of plumbagin in

roots , stems , and leaves of Plumbago eurcpaea L.

The samples were prepared as described in the general procedure.
The results obtained showed that the concencration of plumbagin in roots ,

stems , and leaves were (.100% , and 0.560% , and 1.500% in dried plaat

sample respectively.
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