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bstract

A new, simple, sensitive, precise and robust high-performance thin layer chromatographic (HPTLC) method was developed for the estimation
f conessine in herbal extracts and pharmaceutical dosage forms. Analysis of conessine was performed on TLC aluminium plates pre-coated
ith silica gel 60F-254 as stationary phase. Linear ascending development was carried out in twin trough glass chamber saturated with mobile
hase consisting of toluene–ethylacetate–diethyl amine (6.5:2.5:1, v/v/v) at room temperature (25 ± 2 ◦C). After derivatized the plate with modified
ragendroff’s reagent, Camag TLC scanner III was used for spectrodensitometric scanning and analysis of the plate in absorbance mode at 520 nm.
he system was found to give compact spots for conessine (R value of 0.82). The data for calibration plots showed good linear relationship with
f

2 = 0.9998 in the concentration range of 1–10 �g with respect to peak area. The present method was validated for precision and recovery. The
imits of detection and quantification were determined. Statistical analysis of the data showed that the method is reproducible and selective for
stimation of conessine.

2007 Elsevier B.V. All rights reserved.
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. Introduction

The stem bark of Holarrhena antidysenterica (Family: Apoc-
naceae) is used to cure amoebic dysentery and diarrhea [1–3].
he principle called conessine (Fig. 1) isolated from the stem
ark has lethal action on Entamoeba histolytica [4,5]. The
arious part of the H. antidysenterica has been reported to pos-
ess antibacterial activity [6–8]. The bark has been reported
o possess anthelmintic appetizing, astringent and antidiarrheal
roperties [9]. Total alkaloids of H. antidysenterica bark vary
rom 1.1 to 4.72% [10]. The main steroidal alkaloid of H.
ntidysenterica is conessine (0.4%) [11], and the other alka-
oids isolated include narconessine, conessimine, holarrhimine,
olarrhenine and holarricine. The bark also contains sterol, gum,
esin, tannin and lupeol [11–14]. Duez et al. [15] reported

omparison of high-performance thin layer chromatography
ensitometry and gas–liquid chromatography for the determina-
ion of conessine in Holarrhena floribunda stem bark. Dwivedi
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t al. [16] reported turbidimetric method for the quantitative esti-
ation of the total alkaloids of Kutaj bark (H. antidysentrica)

n crude medicinal preparations and in the body fluid of man
nd rat. Gas chromatography has also been reported as more
ccurate for the analysis of Conessine [17].

Certain herbal extracts and polyherbal formulations contain-
ng active constituents were standardized by high-performance
hin layer chromatography (HPTLC) method. HPTLC method
as reported to be the most suitable method for the estimation
f active constituents of extracts, plant species (raw material) or
olyherbal formulations. No HPTLC method has been reported
or the estimation of conessine in H. antidysentrica. There-
ore, an attempt has been made to develop accurate, specific,
epeatable and robust HPTLC method for the determination of
onessine.

. Experimental
.1. Material

H. antidysenterica was procured from local suppliers and
as assessed biologically by the Department of Botany, Dr. H.

mailto:dragrawal2001@yahoo.co.in
dx.doi.org/10.1016/j.jpba.2007.10.001
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Fig. 1. Chemical structure of conessine.

. Gour University, Sagar (MP), India. Standard conessine (mp:
40–343 ◦C; IR: 2970 (C–H str., assym. CH3), 2944 (C–H str.,
ym. CH3), 2833 (C–H str., assym. CH2), 2655 (C–H str., 3◦
arbon in ring), 3190 (C–H str.), 1641(C–C str.), 1477 (assym.
H3 bending), 1443 (CH2 scissoring), 1365 (–N (CH3)2 bend-

ng), 1025 (C–N str.), 775 (=C–H str, out of plane bend), 727
CH2 rock), 627 (C–C bending, out of plane); 1H NMR: three
inglet at � 0.91, 2.28, 2.32, a doublet at � 1.05 characteristic of
ve methyl groups and an olefinic proton at d 5.31, aliphatic pro-

ons between d 0.92 and 2.44. These data were consistent with
hose in Refs. [18,19]). was isolated from H. antidysenterica.
ll chemicals and reagents used were of analytical grade.

.2. Instrumentation and chromatographic conditions

The samples were spotted in the form of bands of 5 mm
ith Camag microlitre syringe on pre-coated silica gel alu-
inium Plate 60F-254 (20 cm × 10 cm) with 200 �m thickness

E. Merck, Germany) using a Camag Linomat V (Switzerland)
ample applicator. A constant application rate of 100 nL s−1 was
mployed and space between two bands was 12.5 mm. The slit
imension was kept at 2 mm × 0.45 mm and 20 mm s−1 scan-
ing speed was employed. The composition of mobile phase
s toluene:ethylacetate:diethylamine (6.5:2.5:1, v/v/v). Linear
scending development was carried out in a twin trough glass
hamber saturated with mobile phase. The optimized chamber
aturation time for the mobile phase was 30 min at room temper-
ture (25 ± 2 ◦C). The length of chromatogram run was 175 mm.
hen the plate was allowed to dry at room temperature. Deriva-

ized the plate with modified Dragendroff’s reagent (Bismuth
itrate + nitric acid + potassium iodide) by dipping for 5 s and
ried the plate for 5 min at 45 ◦C in an oven. The separated
ands on the HPTLC plates were scanned over the wavelength
f 400–600 nm. The source of radiation utilized was tungsten
amp. The maximum absorbance was found to be at 520 nm.
.3. Calibration curve of conessine

A stock solution of conessine (1000 �g mL−1) was prepared
n methanol. Different volumes of stock solution 1, 2, 3, 4, 5,

a
2

d Biomedical Analysis 46 (2008) 391–394

, 7, 8, 9, 10 �L, were spotted on the TLC plate to obtain con-
entration of 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 �g spot−1 of conessine,
espectively. The calibration graph was plotted by using data of
eak areas against corresponding concentrations.

.4. Method validation

.4.1. Sensitivity, limit of detection and limit of
uantification

These parameters were calculated from the data set obtained
rom a linear calibration curve in the range 1–10 �g (two repli-
ates for each standard). For this purpose, a 10 �L volume of
he corresponding methanolic standard solution was applied in
uplicate as bands of 2 mm. Application parameters were the
ame as above, except for delivery speed, which was changed to
0 nL s−1 in order to obtain an appropriate evaporation. The cor-
esponding slope and regression standard deviation (SY/X) values
ere used to establish sensitivity (SY/X/b). LOD was calculated
ith the following equation:

OD = 3

(
SY/X

b

) √
n − 2

n − 1

OQ was determined by multiplying by 10 in this equation. A
inear calibration curve in the range 1–100 �g (two replicates
or each standard) was also calculated.

.4.2. Accuracy (recovery analysis) and precision
The accuracy of the method was studied by performing exper-

ments by standard addition technique. Three different levels
50, 100 and 150%) of standards were added to a previously
nalyzed sample, each level being repeated thrice. Precision of
n analytical method is expressed as S.D. and R.S.D. of series
f measurement. It was ascertained by replicate estimation of
he samples by proposed method. The precision of the devel-
ped method was also confirmed by different day’s analysis.
he similar process was repeated under the same set of con-
ition for 3 days. The sample solution and standard solution
repared earlier were used and on HPTLC plate five spots of
ample and two spots of standard were applied, the plate was
eveloped and scanned, and densitograms were recorded. Same
rocedure was followed the next day and the concentration of
he sample was calculated by comparing with the standard.

.4.3. Stability
Sample solutions of the extracts were prepared and stored

t room temperature for 10, 30, 60, 120 and 240 min. and
hen applied on the same chromoplate; after development the
hromatogram was evaluated for additional spots. Similarly
pot stability was analyzed by keeping the resolved plates and
nspecting at intervals of 10, 30, 60, 120 and 240 min.

.5. Analysis of conessine in herbal extracts
The powdered drug (500 mg) was placed in a conical flask
nd extracted twice with methanol containing 0.5 mL of the
5% ammonia solution. Filtered and volume was made to 50 mL
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Fig. 2. Chromatogram of conessine (5 �g spot−1). AU: area under curve; MM:
distance traveled by solute (conessine) in millimeter; Rf = 0.82, mobile phase:
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ith methanol and the solution was analyzed for the drug con-
ent. Pipette out 1 mL of this solution to 10 mL volumetric flask
nd made up to volume with methanol (100 �g mL−1). Five
icrolitre of the filtered solution (5 �g mL−1) was applied on the
LC plate followed by development and scanning as described

n Section 2.2. The analysis was repeated in triplicate. Conessine
ontent in herbal extracts from four different sources (in India)
as also studied.

.6. Analysis of conessine in prepared formulations

Pharmaceutical formulation (solution) equivalent to about
0 mg of conessine, i.e., 10 mL of formulation was made alka-
ine with 1 mL of 10% ammonia solution and then extracted
ith chloroform. Removed the solvent from the chloroform

xtract and the residue was dissolved in 20 mL of 40% alco-
ol acidified with 2 mL of concentrated HCL. This solution
as extracted with chloroform to remove the coloring mat-

er and rejected the chloroform extract. The alcoholic mother
iquor was made alkaline and extracted with chloroform. Con-
entrated the combined chloroform extract and volume was
djusted to 10 mL with methanol. Five microlitre of the filtered
olution was applied on the TLC plate followed by develop-
ent and scanning as described in Section 2.2. The analysis
as repeated thrice. Combination of active components was

lso analyzed separately to study the interference of each active
omponent.

. Results and discussion

.1. Selection of mobile phase

The standard solution and the test solution were spotted
n HPTLC plates and different individual solvents as well as
ombination of solvents have been tried to get a good separa-
ion and stable peak. The mobile phase toluene–ethylacetate–

iethylamine (6.5:2.5:1, v/v/v) was selected for estimation of
he drugs by HPTLC method, which gave good resolution with
f = 0.82 for conessine (Fig. 2). Well defined spots were obtained
hen the chamber was saturated with mobile phase for 30 min

t room temperature.

T
m
p
d
t

able 1
ecovery studies (n = 3)

. no. Herbal extract/formulation Amount of conessine
present (�g)

Am
add

MDK-1 0.060 0.3
MDK-2 0.070 0.3
MDK-3 0.077 0.3
MDK-4 0.079 0.3

Formulation-I 0.511 0.3
Formulation-II 0.499 0.3
Formulation-III 0.499 0.3
Formulation-IV 0.505 0.3

.S.D.: relative standard deviation; S.E.: standard error.
a Average of three different quantities of conessine added (0.3, 0.6, and 0.9 �g).
oluene–ethylacetate–diethylamine (6.5:2.5:1, v/v/v). A: chromatogram of stan-
ard conessine; B: chromatogram of extract of Holarrhena antidysentrica and
: chromatogram of conessine containing pharmaceutical formulations.

.2. Calibration curves

The present HPTLC method for estimation of conessine
howed a good correlation coefficient (r2 = 0.9998 ± 0.0441)
n the concentration range of 1–10 �g spot−1 with respect to
he peak area. The mean value (±S.D.) of slope and intercept
ere 423.77 ± 4.89 and 638.93 ± 6.76, respectively. No signif-

cant difference was observed in the slope of standard curves
ANOVA, P > 0.001).

.3. Method validation

The real goal of validation process is to determine limits of
llowed variability for the conditions needed to run the method.
he accuracy of the method was determined by recovery experi-

ents. The recovery studies were carried out three times and the

ercentage recovery were calculated and presented. From the
ata obtained, recoveries of added standard drugs were found
o be accurate (Table 1). Three repeated standard and sample

ount of conessine
ed (�g)

%Recoverya %R.S.D. S.E.

05, 0.610, 0.915 99.720 ± 0.635 0.006 0.364
05, 0.610, 0.915 100.005 ± 2.835 0.028 1.635
05, 0.610, 0.915 98.208 ± 0.427 0.004 0.242
05, 0.610, 0.915 98.825 ± 1.309 0.130 0.751

05, 0.610, 0.915 99.125 ± 0.431 0.004 0.248
05, 0.610, 0.915 99.643 ± 1.336 0.013 0.768
05, 0.610, 0.915 100.782 ± 3.622 0.035 2.092
05, 0.610, 0.915 98.886 ± 0.418 0.004 0.236
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Table 2
Precision of the HPTLC method (n = 3, 5 �g spot−1)

Analyst Conessine from herbal extract/formulations (%)

MDK-1 MDK-2 MDK-3 MDK-4 F-1 F-2 F-3 F-4

I 0.302 0.330 0.389 0.390 1.459 1.421 1.420 1.440
II 0.301 0.329 0.389 0.389 1.460 1.421 1.419 1.440
III 0.302 0.330 0.389 0.389 1.460 1.421 1.420 1.439
Days

Day 1 0.301 0.330 0.389 0.390 1.459 1.421 1.420 1.440
0.3

M 0.3
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[
[

[
[17] P.J. Houghton, M.L.D. Diogo, Pharm. Biol. 34 (1996) 305.
[18] N. Kumar, B. Singh, P. Bhandari, A.P. Gupta, V.K. Kaul, Chem. Pharm.
Day 2 0.300 0.330 0.388

ean 0.300 0.330 0.388

olutions were made and response factors of drug peaks and
R.S.D. were calculated and presented. From the data obtained,

he developed HPTLC method was found to be precise.
The calibration curves were plotted using the response

actors versus concentration of standard solution. These data
emonstrate that the methods have adequate sensitivity to the
oncentrations of the analytes. The LOD and LOQ of the devel-
ped method were determined by injecting progressively low
oncentrations of the standard solutions using the developed
ethods. The LOD is the smallest concentration of the analyte

hat gives a measurable response. The LOD and LOQ were found
o be 4.2 and 42.3, respectively, which indicate adequate sen-
itivity of the method. The LOD and LOQ values determined
re effected by the separation conditions, i.e., HPTLC plates,
eagent; instrumentation and detection wavelength and data sys-
em solvents other than AR grade solvent can result in large
hanges in single to noise ratio due to base line noise and drift.

The precision (Table 2) of the methods were studied by car-
ying out experiments by changing conditions. It was observed
hat there were no marked changes in the chromatograms. The
alues obtained demonstrated the suitability of the system for
he analysis of the above drug system suitability parameters

ight fall within ±3% standard deviation range, during routine
erformance of the method.

.4. Estimation of conessine in herbal extracts and in
harmaceutical formulations

A single spot at Rf = 0.82 was observed in the chromatogram
f the conessine isolated from extract along with other com-
onents. There was no interference in analysis from the other
omponents present in the extracts. These components appeared
n the chromatogram at significantly different Rf values (Fig. 2).
he total conessine content in herbal extracts MDK-1, MDK-2,
DK-3 and MDK-4 were found to be 0.301% (w/w), 0.330%

w/w), 0.389% (w/w) and 0.390% (w/w), respectively. A sin-
le spot at Rf = 0.82 was observed in the chromatogram of the
onessine extracted from formulations. There was no interfer-
nce in analysis from the other active components and excipients
resent in the formulations. The total conessine content in phar-

aceutical formulation-I, formulation-II, formulation-III and

ormulation-IV were found to be 1.460% (w/w), 1.421% (w/w),
.420% (w/w) and 1.440% (w/w), respectively. The percentage
ecovery from the formulations was found to be 98.80–100.7%.

[

90 1.456 1.420 1.419 1.440

90 1.457 1.420 1.419 1.440

. Conclusion

From the above studies, it can be concluded that HPTLC
echnique can be successfully used for estimation of cones-
ine in extracts and polyherbal formulations. The developed
PTLC method for this estimation of conessine is accurate, lin-

ar, rugged, simple and rapid. Statistical analysis proves that
he method is reproducible and selective for the analysis of
onessine.
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19] G.N. Zirihi, P. Grellier, F. Guéde, B. Bodo, L. Mambu, Bioorg. Med. Chem.

Lett. 15 (2005) 2637.


	High-performance thin layer chromatography method for estimation of conessine in herbal extract and pharmaceutical dosage formulations
	Introduction
	Experimental
	Material
	Instrumentation and chromatographic conditions
	Calibration curve of conessine
	Method validation
	Sensitivity, limit of detection and limit of quantification
	Accuracy (recovery analysis) and precision
	Stability

	Analysis of conessine in herbal extracts
	Analysis of conessine in prepared formulations

	Results and discussion
	Selection of mobile phase
	Calibration curves
	Method validation
	Estimation of conessine in herbal extracts and in pharmaceutical formulations

	Conclusion
	Acknowledgement
	References


