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Abstract

A rapid, accurate, specific, repeatable and robust HPTLC method for the defermination of
lycorine in different Amaryllidaceae plant exiracts is presented in this work. No article related
to the HPTLC determination of lycorine in plant extracts has been reported in literature.
Lycorine, a common alkaloid of family Amaryllidaceae, moreover, there have been some
recent reports which reveal the interaction of lycorine with DNA and tRNA. It has, therefore,
been to the interest of phytochemists to determine the content of this alkaloid in Amaryllid-

aceaous plants.
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Introduction

Lycorine, the most frequent Amaryllida-
ceae alkaloid, has proven to have a wide
spectrum of biological activities including
antiviral, cytotoxic, antimalarial and
anti-inflammatory  activities  [1-10].
Moreover, there have been some recent
reports which reveal the interaction of
Iycorine with DNA and tRNA [11, 12],
and recently it has been identified as anti-
SARS-CoV component [13]. It has,
therefore, been to the interest of phyto-
chemists to determine the content of this
alkaloid in Amaryllidaceaous plants.
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Different analytical techniques have
been described for the qualitative and
quantitative determination of lycorine in
various parts of different Amaryllidaceae
plants including (capillary gas chroma-
tography-mass spectrometry) CGC-MS
[14], spectrophotometric [15, 16], fluori-
metric [16] techniques and reversed-phase
high-performance liquid chromatography
[17]. The aim of the present work is to an
develop accurate, specific, repeatable and
robust high performance thin layer
chromatographic (HPTLC) method for
the determination of lycorine in plant
extracts.
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Experimental
Instrumentation

Sample solutions for HPTLC analyses
were applied by means of a Camag
(Wilmington, NC, USA) Linomat IV
automated spray-on band applicator.
Zones were quantified by linear scan-
ning at 4 = 368 nm with a Camag TLC
Scanner 3 with a deuterium source in
the fluorescence mode, slit dimension
settings of length 6 and width 0.1,
monochromator bandwidth 20 nm, a
scanning rate of 10 mm s™'. The peak
areas of chromatograms were deter-
mined using CATS TLC software (ver-
sion 4.X).

Chemicals

HPTLC analyses were performed on
Merck (Darmstadt, Germany) 20 x 10 cm
HPTLC silica gel 60F>s4 (0.25 mm)
plates. Lycorine was supplied by Sigma,
Aldrich, Germany.

Plant Material

Narcissus ‘Breath of Spring’ was collected
in October 2005 (flowering stage), culti-
vated in Alexandria, Egypt. A voucher
sample is deposited in the department of
Pharmacognosy, Faculty of Pharmacy,
Alexandria, Egypt.
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Table 1. Linear regression data for the calibration curve (n = 6)

Lycorine
Linearity range (ug spot™") 0.2-1.2
Intercept (a = SD) 357.33 £ 048
Slope (b = SD) 1464.3 + 2.1
Correlation coefficient (r = SD) 0.99964 + 0.000137
S,y covariance of x and y 170.8333
S, standard deviation of x 0.374166
S, standard deviation of y 548.0834
Standard error 16.466
LOD (ug spot™") 0.00108
LOQ (ug spot™) 0.0032
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Fig. 1. HPTLC scan-densitogram showing the separation of lycorine [3] from other components in

the sample at 368 nm

Table 2. Precision of the HPTLC method for the determination of lycorine (repeatability)

Experiment Intra-day precision

Inter-day precision

number
Concentration Mean + SD RSD Concentration Mean + SD RSD %
(ng spot™) (ng spot™)

1 0.215 0.218 £+ 0.0027 1.21 0.205 0.003 £+ 0.208 1.44
0.219 0.211
0.22 0.208

2 0.419 0.4167 + 0.005 0.98 0.403 0.408 £ 0.0046 1.12
0.420 0.409
0.411 0.412

3 0.628 0.621 £+ .0066 1.05 0.602 0.6083 + 0.006 1.07
0.620 0.608
0.615 0.615

4 0.805 0.814 £+ 0.0092 1.1  0.811 0.81467 + 0.011 1.22
0.813 0.807
0.823 0.826

5 1.028 1.0267 £ 0.01 1.07 1.055 1.07 £ 0.013 1.25
1.015 1.081
1.037 1.074

6 1.215 0.011 £+ 1.214 0.907 1.215 1.21467 + 0.012 1.03
1.203 1.227
1.225 1.202

Quantitative Determination
of Lycorine in Plant Extracts
Preparation of Standard Solutions

Standard lycorine of 2.0 mg were accu-
rately weighed, quantitatively transferred
into a 10 mL volumetric flask, dissolved
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in methanol and the volume was adjusted
with the same solvent.

Sample Preparation

Fresh bulbs (10 g) of Narcissus ‘Breath of
Spring’ were chopped into small pieces
and exhaustively extracted using metha-
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nol (0.5 L x 3). The solvent was evapo-
rated under reduced pressure producing
the crude extract (0.1 g). The crude ex-
tract was re-dissolved in a mixture of
chloroform:methanol 3:1, filtered, trans-
ferred quantitatively to a 10 mL volu-
metric flask, adjusted to volume with
methanol and shaken to mix thoroughly.

Preparation of Calibration Graphs

As recommended by the international
conference on harmonization of drugs
(ICH) guidelines [18, 19], a calibration
curve was established using six analyte
concentrations (1.0, 2.0, 3.0, 4.0, 5.0 and
6.0 pL zone™ ') of the TLC standard ap-
plied in duplicate, representing 0.2—
1.2 pg of lycorine. For routine analytical
procedures, a three-point calibration
curve within this range was used, pro-
duced by applying duplicate 2.0, 4.0 and
6.0 uL (0.4, 0.8, 1.2 pg) of the HPTLC
standard on each plate. Standard solu-
tions were applied in the form of bands
on pre-coated HPTLC silica gel plates 60
F-254 (20 x 10 cm with 250 pm thick-
ness) by means of Linomat IV automated
spray-on band applicator. The volumes
applied for routine analysis were dupli-
cate 2.0, 4.0 and 6.0 pL of the TLC lyc-
orine standard (0.4, 0.8 and 1.2 pg) and
duplicate 2 pL aliquots of sample solu-
tion. The mobile phase consisted of
chloroform: methanol (9:1) and 25 mL of
mobile phase were used per development.
Ascending development of the plates was
carried out in 20X 20 cm Camag
HPTLC twin trough chamber saturated
with the mobile phase. The optimized
chamber saturation time for the mobile
phase was 30 min at room temperature.
Plates were developed to a distance of
7 cm beyond the origin. The develop-
ment time was 11 min. After develop-
ment, the plates were air-dried for 5 min.
Densitometric scanning was performed
on Camag TLC scanner III in the
reflectance-fluorescence mode at 368 nm
and operated by CATS TLC software
(version 4.X) and using the optical filter
Ky400. The source of radiation utilized was
deuterium lamp emitting a continuous
UV spectrum between 190 and 400 nm.
The slit dimension was kept at
6 x 0.1 mm.

Sample Assay

Aliquots (4.0 pL) of the prepared sample
solution were subjected to HPTLC anal-
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Table 3. Results of replicate analysis of a
homogenous sample by HPTLC method

Measurement Concentration
(ug spot™")

1 5.19

2 52

3 5.22

4 5.15

5 5.17

6 5.11

Mean 5.1733

SD 0.0393

RSD% 0.76

ysis as described above under preparation
of calibration graph for HPTLC.

Validation

A S mL aliquot of sample solution of
known previously determined concentra-
tion (1.3 mg mL™") was mixed with 5 mL
of standard lycorine solution (0.4 mg mL™")
to give mix. 1 and another 5 mL aliquot
of the same sample solution was mixed
with 5 ml of standard lycorine solution
(0.8 mg mL™") to give mix. 2. The origi-
nal and the two fortified sample solutions
(mix. 1 and 2) were analyzed on the same
plate by application of triplicate 4.0, 3.0
and 2.0 pL volumes, respectively, in
addition to the three standards described
earlier for routine analyses which were
applied in duplicate.

Results and Discussion

Experimental conditions, such as mobile
phase composition, scan mode, scan
speed and wavelength of detection were
optimized to provide accurate and precise
results. Development with the mobile
phase described above on the HPTLC
silica gel layers produced compact, flat,
fluorescent bands of lycorine (Rp 0.3)
when viewed under a 368 nm UV light.

The relationship between the peak areas
and the amount of substance applied showed
linearity over the range 0.2-1.2 pg spot™".
The regression equation data, correlation
coefficient (r-value) and other statistical
parameters are listed in Table 1.

The three-point calibration was re-
peated many times and was also found to
have a linear regression correlation coef-
ficient of 0.99972.

Validation

The scan-densitogram obtained from a
representative sample, Fig. 1, showed
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Table 4. Results of the standard addition experiments

Concentration of Concentration of  Concentration of  Recovery RSD(%)
lycorine in sample  lycorine added lycorine found in (%) + SD
(mg mL™") (mg mL™") mixture
(mg mLfl)a
1 13 0.4 0.83 97.6 £ 1.094 1.1
1.3 0.8 1.03 98.08 + 1.43 1.4
3 13 1.2 1.23 98.4 + 1.23 1.25
4 Each concentration is the average of three determinations
Table 5. Robustness testing
Parameter SD?* RSD (%)*
Mobile phase composition 0.0073 0.96
Amount of mobile phase 0.0054 0.65
Time from spotting to chromatography 0.0049 0.58
Time from chromatography to scanning 0.0054 0.65

@ Average of three concentrations 1, 3 and 5 pg spot™

selective baseline separation between
lycorine and other components in the
sample.

The proposed method was applied for
the determination of lycorine in the con-
centration range of 50-150% of the
working concentrations. Limit of detec-
tion (LOD) and limit of quantitation
(LOQ) were experimentally verified by
diluting known concentrations of stan-
dard lycorine solutions. The results are
shown in Table 1.

In accordance with the ICH guideline
[18, 19], precision was determined by
independent repeated analysis of six dif-
ferent lycorine standard solutions and
repeated analysis of a homogenous sam-
ple (5.19 pug spot™). The assay was re-
peated in the same day for intra-day
precision and on different days to obtain
inter-day precision. The percentage of
relative standard deviation (RSD%) was
calculated and the results are shown in
Tables 2 and 3. The results shown in the
tables meet the acceptance criterion for
RSD% specified by the ICH, which is a
precision of less than 2%.

The accuracy of the method was val-
idated by a standard addition analysis.
The sample solutions were spiked with
two different, known, concentrations of
lycorine. The results of the experiments
are presented in Table 4.

Robustness tests examine the effect of
the operational parameters on the anal-
ysis results. By introducing small changes
in the mobile phase composition, the ef-
fects on the results were examined. Mo-
bile phases having different composition
like (CHCI;:MeOH 9:1, CHCl;:MeOH
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8.5:1.5 and EtOAc:MeOH 19:1) were
tried. The amount of mobile phase was
varied in the range of +5%. Time from
spotting to chromatography and from
chromatography to scanning was varied
from 0, 10, 20, to 40 min. Robustness of
the method was carried out at three
concentration levels 1, 3 and 5 pg spot™'.
Results are shown in Table 5.

In conclusion it has been demon-
strated above that validation data for the
new quantitative HPTLC method meet
the acceptance criteria for accuracy, pre-
cision, linearity, detection and quantifi-
cation limits set by ICH [18, 19]. The
precision and accuracy values of the
proposed HPTLC method compare
favourably with those obtained with
HPLC method [17] (the detection limit
was 5 ng, recovery was 97.0% compared
to the suggested HPTLC method which
showed a limit of detection of 1.1 ng and
98% recovery) and CGC-MS (where only
good peak resolution was obtained while
LOD and recovery are not mentioned)
[14] for determination of lycorine in
plants extracts. The proposed HPTLC
method is simpler, faster, more accurate
and precise than the spectrophotometric
[15, 16] and fluorimetric [16] methods.

Conclusion

The described method is suitable for
routine use by manufacturers for product
quality control. It is simpler than HPLC
and faster because up to six samples
(applied in duplicate singly with a mini-
mum of three standard concentrations)
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can be analyzed on each plate rather than
performing sequential injection of the
samples and standards in HPLC. Cost of
solvent purchase and disposal is very low
because no more than 15 mL of mobile
phase for development is required in the
chamber trough containing the plate, and
an additional 10 mL for vapor saturation
in the other trough. The processing of
samples and standards together at the
same time (in-system calibration) leads to
improved reproducibility and accuracy.
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