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Abstract

Plumbago (Plumbaginaceae) is a genus of 10-20 species of flowering plants used in traditional
Indian medicine, native to warm temperature to tropical regions of the world. The roots of Plumbago
europaea, the Iraqi species of Plumbago, have been used for the treatment of cancer, rheumatoid
arthritis, and dysmenorrhea. The main active constituents from dried powdered leaves and roots of
Plumbago europaea were extracted by Soxhlet apparatus using ethyl acetate, the main active
constituent was characterized by spectroscopic analysis (IR, *H NMR, and **C NMR) as plumbagin.
Quantitative and qualitative study of plumbagin in the roots and leaves extracts was carried out by
HPLC technique using analytical column (Eurospher 100, C18, 5 um, 250 x 4.6 mm) with 10%
solvent (B) isocratic elution of methanol (solvent A) and water (solvent B) at flow rate 0.75 ml/min
and detection wave length of 270 nm. The percentage of plumbagin in the root and leaf extracts was
recorded to be (1.9 %) and (1.5 %) respectively.
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Introduction

Plumbago (Plumbaginaceae) is a genus
of 10-20 species of flowering plants, native to
warm temperature to tropical regions of the
world . Roots of Plumbago species are used
in traditional Indian medicine,
immunosuppressive and antitumour activities
have been demonstrated @. Plumbago
europaea have been used extensively in China
and other Asian countries for treatment of
cancer, rheumatoid arthritis, dysmenorrheal ©.

The chemical profile of the Plumbago genus is
marked by the presence of naphthoquinones,
flavonoids and terpenoids “. Plumbago
europaea is naturally occurring plant in
Kurdistan region (Kurdish name: rashky kalak)
traditionally used for wart skin infection,
hence the aim of this research works directed
towards qualitative and quantitative analysis of
the main active constituents in the leaf and
root of the Plumbago europaea by HPLC.
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Materials and methods

Plant materials

Plumbago europaea leaves and Roots
were collected from Susae village Kurdistan
region in Iraq during June 2007, authenticated
by the department of biology, college of
Education, university of Salahaddin.

Extraction of the active constituents

HPLC analysis of plumbagin in plumbago europaea

extracts, scraped off from the plates and silica
gel containing the isolated major band was
dissolved separately in chloroform: ethanol
(3:1). The mixtures were filtered through
Buckner funnel and the filtrates obtained from
P1 and P2 extracts were evaporated to dryness
in vacue to get constituent (A). The main
active constituent (A) was characterized by
spectroscopic analysis (IR, *H NMR, and **C

Plumbago europaea leaves and roots
were collected, dried in air for seven days and
powdered separately with mechanical grinder.
25 gm of dried powdered leaves and roots
were extracted separately in the Soxhlet with
400 ml ethylacetate for 5 hr. The extracts were
evaporated in vacu by rotary evaporator to
yield 2.134 gm of dark green color residue of
total leaf extract (P1) and 1.1gm of orange
yellow color residue of total root extract (P2).

Quantitative separation of the major active
constituents by TLC

The major constituent in P1 and P2
extracts was isolated quantitatively using
preparative TLC. Fifteen gm of silica gel
GF254 was mixed with 30 ml distilled water to
prepare the slurry which spread on one glass
plate of (20 x 20) cm by DESAGA spreader to
obtain 0.75 mm thickness layer of silica gel
sorbent ®. The plates were activated for 1 hr in
oven at 110 °C before use. The mobile phase
used was (toluene: ethyl acetate (93:7)).

Development of TLC plates

Four hundred mg of P1 and P2 extracts
were dissolved separately in 10 ml of ethyl
acetate and applied as a line by a capillary tube
on silica gel plate (25 plates) fore each extract.
One major band which was detected visually
and under UV 366 in the plates of P1 and P2

NMR).

HPLC analysis

HPLC technique was used for qualitative
and quantitative study of plumbagin in P1 and
P2 extracts obtained from Plumbago europaea
using analytical column (Eurospher 100, C18,
5 um, 250 x 4.6 mm), mobile phase used was

methanol: water (90:10), flow rate of

ml/min, injection Volume of 20 pL, detection

wave length was set to 270 nm,
temperature adjusted to 33 °C.

Sample preparation used in HPLC analysis
The sample extracts from Plumbago
europaea were prepared by extraction of 1 g of
dried powdered leaf and root separately with
35 ml ethylacetate for two hours by refluxing
two times, the extracts were filtered, and
evaporated to dryness by rotary evaporator,
and dissolved separately in 5 ml methanol,
filtered through 0.45 pm membranes before
injection to the HPLC. The Knauer HPLC
instrument equipped with ChromGate software
provided by Knauer was used for this analysis.
The calibration curve was plotted using single
made by preparation of
solution (Img/ml) of standard plumbagin

level calibration,

(Sigma Aldrich, USA) in methanol.

calibration graph was obtained from Chromo

Gate software, figure (1).

Calibration Report

Method:
User: alaadin
Instrument: HPLC with oven

plumbagin (S 2500)
Average RF: 2.14551e-008
Scaling: None

Replicate Mode: Replace
Fit Type: Point-to-Point

Amount ( mg/ml)

o 10000000

LSQ Weighting: None

C:\ChromGate\Enterprise\Projects\DefaulttMethod\plumbagin.met

Force Through Zero: Off

Peak: plumbagin -- ESTD - S 2500

20000000 50000000

30000000 40000000

Area

Figure (1): Calibration curve of authentic plumbagin.
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Results

The major band on the chromatogram
corresponding to authentic standard compound
was isolated in both chromatograms of P1 and
P2 extracts, figure (2). The purity of the
isolated constituents was confirmed by
TLC.The IR spectrum for the isolated
constituent (A) figure (3), showed stretching
vibration bands at (3419, 3000, 1725-1710,
1648 and 1611) cm™. 'H-NMR spectrum
figure(4), as shown in CDCL; showed a
singlet peak at (3.323-3.332) 3, two doublet
strong bands at (6.68 and 7.054) , multiplate
peaks at (7.314) 6 , and a singlet peak at
(7.613). While **C NMR figure (5), the data

(A)
Figure (2) TLC Chromatogram of preparative separation of the major constituent from A-P1
extract, B- P2 extract.

HPLC analysis of plumbagin in plumbago europaea

were 46.744, 47.028, 47.312, 47.596, 47.880,
48.163, 48.447, 116.104, 118.157, 120.151,
121.891, 125.726, 125.799, 126.332, 128.365,
129.370, 132.088, 146.423, and 150.581.
HPLC chromatogram of P1 and P2 extracts
indicated the presence of plumbagin by
comparing the retention time with that of the
standard plumbagin (Rt 6.567), figure (6), and
the concentration of plumbagin was calculated
by using ChromGate software depending on
the calibration curve of the standard
plumbagin. The results showed higher
concentration of plumbagin in the root part of
the plant than in the leaf, table (1).
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Figure (3): IR spectrum of isolated constituent (A).

o



Iraqi J Pharm Sci, Vol.18 (Suppl.), 2009 HPLC analysis of plumbagin in plumbago europaea

o~
@ o
™ o
)

7.426
3.323

Current Data Parameters
— KAME Bi-Ahmad
EXPN

(@]
CHg
OH O
F2 - Processing parameters
SI 276!
SF 300.1300000 MH=z
o0
ssB o
\ \ J r:g 0.30 nz
LA)L‘uu‘ i L =2 108
T T | T T T T T T T T
9 8 7 6 5 a 3 2 1 o ppm
£ z;fg):q 2z 3 =
=== 3 o 4
- _l - -
Figure (4):"H NMR spectrum of isolated constituent (A).
HMDODOINANDNO A AT
WNDX~WOMNAHNDNNO ~ MO WwN
NN~ 0 A A <O 0N~ N
20 e e et atue 1@l E e <= 0N MOr-
CQWNOO WYL IO ®WO A L
MO NNNNNNNA A 0 ©~~~~\90
AT A AT A A A A A R R S
\
\ Current Data Parameters
| NAM Bl-Ahmad
8 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20080522
Time 1

INSTRUM a
PROBHD S mm DUL 1
(@] PULPROG

CHs

0000000 sec
03000000 sec
89999998 sec
00000000 sec
01500000 sec

coron

CHANNEL £1

NUCL
Pl
PL1 -3.00 dB
SFO1 75.4752953 MHz
CHANNEL £2
CPDPRGZ waltzlé
2 :

1H
D2 20.00 usec

L " ")
SsB a
LB 1.00 Hz
T T T T T T T T T T T B 0
180 160 140 120 100 80 60 40 20 0 ppm®© 1:40

Figure (5): *C NMR spectrum of isolated constituent (A).
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Figure (6): HPLC chromatogram, A- leaves extracts (P1), B- roots extracts (P2),
C- Standard plumbagin
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Table (1): Quantitative study of plumbagin in P1 and P2 extracts by HPLC

Area under the | Areaunder the curve | Concentration (%)
No Extract curve of of standard plumbagin
samples
1 P1 718807 15
46608959
2 P2 896601 1.9
Discussion 4. Selma R. De Paiva., Lucilene A. Lima.,,
Preparative TLC technique was used for Maria Raquel Figueiredo and Maria
separation and isolation of the major axiliadora C. Kaplan (2004),Plumbagin
constituent in P1 and P2 extracts. The quantifications in roots of Plumbago
spectroscopic data (IR, *H NMR, and **C scandens  L.obtained by different

NMR) obtained confirmed the chemical
structure of the isolated constituent (A) to
contain the important functional groups of
plumbagin which agrees with the data obtained
for the same compound in other research
works © 7 ® HPLC technique was used
successfully for this study; different conditions
of HPLC were used for qualitative and
quantitative analysis of plumbagin in other
species of the genus Plumbago © 1.
Plumbagin was identified qualitatively and
quantitatively in P1 and P2 extracts by
comparing the retention time with that of the
standard sample. The result indicates that the
HPLC method was efficient for qualitative
identification and quantitative determination of
plumbagin.
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