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Determination of Active Constituents in Dried Root of Phyllanthus acidus Skeels
by Gradient Liquid Chromatosgraphy
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Abstract

Phyllanthusols A and B are the main active constituents,generally found in the dried root of Phyllanthes acidus
Skeels. These two compounds showed the cytotoxic activity, To develop these compounds which could be a medicine in the future,
it is impertant to determine the amount of these compounds in order to ensure the consistency of the biolegical activity. The
fingerprints from HPLC c¢an be applied for this kind of documentation. Phyllanthusols A and B in the methanohic extract were
delermined by HPLC in coupling with diode array detector, The separation was carried out using hypersil,C18 column and detect
at wavelength 230 and 270 nm, The gradient chromatographic condition using the mixture of a phosphate buffer <olution,
tetracthylammonimnbromide and tetraliydrofuran @ methanol (the ratio varies from 80:20 to 10:30 in 60 min.) was found to
allow complete resolution af Phyllanthusols A and B and from other extracted components. Dried roat of PhyHanthus acidus (14
samples) collected from different part of Thailand were extracted and determined by this technique. It was found the amount of
Phyllanthusols A vary up to three folds and Phyllanthusols B vary up to four fulds,
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Introduction

The extract ot this That plant, Phyllanthus
acidus Skeels, has been investgated with respect to
brological activity. The root is the part of this plant
used tor medicinal purposes. It has been shown to
have antibacterial activity against fish and shrimp
pathogenic bacteria (Direkbusarakom et al, 1998). In
the past, Thai tolk medicine used this plant as an
antipyretic (Kiuikajorn, 1983 and Pavovat et al,
1987) and in the treatment of chronic censtipation
(Kittikajorn, 1983 and Pavovat et al, 1987),
Phyilanthusols A and B are the main active
constituents, generally found i the dried root of
Phyilanthus acidus and have been charactenised as
bisabolane glycoside (Vongvanich et al, 2000). These
two bisabolane glycosides were water soluble and bad
the evidence to confirm that it have the cylotoxic
activity (Vongvanich et al, 2000). We therefore
focused our research on the determination of the level
of these two active ingredients. The selective and
accurate analytical method is necessary 1o serve this
purpose. We rcalized that even the constituents from
the same herb may vary depending on hurvest season,
plant origin, drying process and other factors.
Consequently, it is necessury to define all the
phytochemical constituents of botanical extracts in
order to ensure the reliability and consistency of the
biological activity.

In this puper we propose a HPLC (Lindsay,
1991) in coupling with diode array detector to
determine the amount of PhyHanthusols A and B in
the extract of Phyltanthus acidus dried root and compare

the level of these two active constituents in the dried

root which were collected from different part of

Thatland.

Experimental

2,1 Chemicals and Materials
Chemicals were obtained from the following sources:
Methanol and Tetracthylammoniumbromide from

“Merck,Germany, Telrahydrofuran from Carlo Erba,
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ftaly. All solvents and chemicals were of analytical
grade. The standard of Phyllanthusols A and B were
kindly supplied by the National Centre for Genetic
Engineering and Biotechnology, Thailand. Samples of
Phyllanthus acidus root (14 samples) were collected
form different part of Thailand.
2.2 Apparatus
A Hewlett Packard series LC 1100
with photodiode array detector ( Waldbronn, Gennany)
have been used in the analysis,
2.3 HPLC condition
The separation of Phyllanthus acidus
dried root was carried out using Hypersil, C18 column
(250x4 mm, 5 Mm particle size) and detect at
wavelength 230 nm for Phyllanthusols B and 270
nm for PhyHanthusols A ot flow rate 1mb/min, The
gradient chromatographic condition used a buffer of
20 mM disodium hvdrogen phosphate, 10 mM
tetraethylammoniumbromide and 1946 tetrahydrofuran
at pH 2 and methanel (the ratio of bufter and methanol
vary from 80:20 to 10:90 in 60 nun.)
2.4 Sample preparation
Plant material was dried in the oven
under the temperature of 50°C to constant weight and
an accurately weighed (10 yg) of Phyllanthus acidus
root was extracted with 50 ml methanol. The plant
matertal was sonicated for 30 minute. The sample
wus filtered and dilute with a butfer of 20 mM
disodium hydrogen phosphate,10 mM tetraethyl
ammaonium bromide and 196 1etrahydrofuran and
methanol.
2.5 Standurd preparation
The standard sclutions were treshly
prepared exactly weighing an amount of about 7 mg
Phyllanthusols A and B standard, They were transfered
i a 5 mil volumetric tlask and solubilized 10 volume
with methanol. By opportuie dilution ot these
methanolic solution in a selvent of mobile phase n
HPLC condition. A series of solutions at different
concentrations were prepared and used to verity the

finearity of cahibration curves in HPLC.
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2.6 Internal standard preparation
Carbiunazepine was usced as the internal
standard in this mcthod because of jts appropriate
retention timte and also the camplete resolution from
extract components. Internal standard was freshly
prepared exactly weighing an amount of about 20 mg
ad waxs transfered ina 25 ml volumetric flask and
soluhilized to volume with methanol,
2.7 Quantitative analysis
For quantitalive analysis a 10 g sample
of dried root was extracted with 50 ml methanal as
described. above. Carbamazepine was used as an
internal standard 1n the analytical procedure by
incorparating at the same amount in hoth the extract
and the standard solutions. The range of solution
concentrations, obtained by opportune dilution of
standard solution, was from 8 to 280 le/ml for
Phyllanthusols A , 9 to 150 plg/ml for Phyllanthusols
B. These were prepared in a buffer of 20 mM
disodium  hydrogen phosphate, 10 mM
tetraethylammoniumbronide and 146 tetrahydrofuran
at pH 2 and methanol (50:50) by dilution [rom stock
solution, The final concentration of these solutions
were filtered by a 0.45 [lm. A 20 U of each solutien
were injected to HPLC. Chromatogram of cach
standard solution were obtained and the peak arcas
were recorded, Calibration curves were prepared by
regression of the mean peak area ratios of
Phyllanthusols A and B to the mternal standard on
each concentration. The amount of Phyllanthusols A
and B in each extracts of Phyllanthus acidus rool
obtained from calculation of peak ratio on the least
square equation of the calibration lines,
2.8 Validation method
The validation data obtained from the
analvsis by HPLC have been reported in Table 1. The
repeatability (relative standard deviation) of the
proposed methods to determine Phyllanthusols A and
B, on the basis of peak area ratios for len replicate
injections of each sample, was shown in Table 1 at

concentrations of 17.5, 70.0 and 140 Hg/m! for
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within day precision. The between day percentage
relative standard deviation for ten replicate injection
wis also shown mn this table. The reproducibility of
the extraction procedure, determined by carrying out
repeated extractions for tive replication of a single
root sample was also shown i Table 1. Calibration
lines were oblained from injecting five standard
solutions of hoth Phyllunthasols and calculated i peak
area ratio compared with the peik area of the internal
standard. The rcpresentative regression equation for
bath Phyllanthusols were shown in Table 1, The
accuracy was determined by caleulaung the percentage
recovery of both Phyllanthusols which were spiked
into the solutions. The mean recovery and the
percentage relative standard deviation were shown in
Table 1. The lumit ot guantification, determined as
the lowest concentration that could be estmated with
the signal/noise ratio (S/N=10) and limit of
detection, determmed by injecling successively lower
concentrations of each component that could be
estimated with the signal/noise ratio (S/N=3) were

shown tn Tuble 1.

Results and Discussion

The reverse phase C 18 stationary phase were
tested for the separation of Phyllanthusols A and B.
This stationary phase atlowed a good separation among
Phyllanthusols A and B and the other components
which appeared in the extract. The addition of
tetracthylammoniumbromide and tetrabydrofuran in the
mobile phase can improve the resolution and pean
shape of the chromatogram. The gradient
chromatographic condition using a buffer of 20 mM
disodium  hydrogen phosphate, 10 mM
tetraethylammoniumbromide and 146 tetrahyvdrofuran
at pH 2 and methanol {the ratio of buffer and methanol
vary from 80:20 to 10:90 in 60 min.) was tound (0
allow complete resolution of Phyllanthusols A and B
and from other extracted components within 30
minutes. These can also improve the time consumed

for the separation. This chromatographic method allows
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to obtain a precise qualitative and quantitative analytical
profile. Actually the good separation of all compounds
allowed the purity control of each peak, detected by
diode array detector. We carried out the quantitative
analysis using an internal standard, Carbamazepine,
and the peak arcas normahzation. The internal standard

was used to eliminate the possible differences in the

amount injected, which mcrease the repeatabiiity or

the method. Figure 1 shows the chromatogram of these
two standards and internal standard at two wavelength,
230 and 270 nm.

The calibration curve was plotted analyzing
solutions at different concentrations of Phyllanthusols
A and B,added with a fixed amount of Carbamazepine.,
The linearity, obtained by plotting the peak area ratio
versus concentration of both substance analyzed, gave
a good correlation coefficients in excess of 0,993
and intercept below 2 percent of the maxnnum
calibruted range.

The repeatability of this proposed methods,
on the basis of peak area ratios for ten replicate injection
of each sample ,were below 2 percent relative standard
deviation for both of within day precision sind between
day precision and the precision of extract:on method
was also below 2 percent relative standard deviation
tor 5 replication.

The quantitative data obtained trom the
sample extracts (14 samples), which were collected
from different part of Thatland, had been reported in
Table 2 and the chromatograms was shown in figure
2, The extrapolation of peak ratio on the calibration
lines were used to determine the amount of both

Phyllanthusols in 14 samples.

Conclusion

The method that we proposed has been
described for the derermination of Phyllanthusols A
and B in Phyllanthus acidus roots. Dried root of

Phyllanthus acidus (14 samples) collected from
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different parts of Thailand were extracted and
determined. It was found that the amount of
Phyilunthusols A vary up lo three tolds (from 1.97 -
7.02 mg/g dried root) and Phyllanthusols B vary up
to four folds (from 0.26-1.40 mg/g dried root).
This cun cause the mconsistence of the btotogical

activiaty.
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Table 1 The validation parameters for the analytical method.
Validation details Phyllanthusols A Phyllanthusols B
{ Mean recovery(%o.n -4) 99.08(%RS1)- 3.20) 9%, 03(%RSD-2.14) ]
Within day precision(n ~5)
YRSD.cone. 17,5 pg/ml 0.52 .63
SARSD,cone.70.0 pg/mi 1.40 1.48
%%RSD conc. 140 pg/ml 0.34 1.37

Between day precision

%%RSD (n=10) 0.76 1.70

Precision of extraction method

2%RSD (n=5) 0.7 1.71

Linearity (n=4)

Mean ¢ 0.9985(F0.0011) 0.9935(F0.0052)
Mean slope 0.0293(F0.0021) 0.0159(10.0002)
% intercept 1.79 1.40

Limit of quantification{pg/ml,n=3) 3.50 7.50

Limit of detection{ug/ml n=3) 1.75 3.75
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The amount of Phyllanthusels A and B in the extract of Phyllanthus acidus root collected from

different part of Thailand.

Sample Pliyvllanthusols A(mg/g) Phyllanthusols Blmg/a)
Mahasarakam 1.97 0.20
Khonkaen. arca | 6.05 1.40
Khonkaden, area 2 4.19 0.33
Khonkaen, arca 3 366 0.36
Khonkaen, arca 4 322 037
Khonkaen. arca 5 5.02 0.90
Khonkaen, arca 6 5.56 .0
Khonkaen, area 7 4.16 0.79
Khonkaen, area 8 1.77 0.28
Khonkaen, arca 9 3.74 1366 —
Chaiyapum 5.03 0.70
Nontaburee 5.75 0.81
Chiangmai 1.67 0.37
Uthaitancc 7.02 0.81






