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Siniﬂﬂl’rqneous determination of Vincristine and Vinblastine in Vinca
rosea leaves by High Performance Thin Layer Chromatography

Kamal Abide,
Absiraci: A simple, sensitive and specific thin layer chromatography

densitometric method has been developed for the simultaneous
quantification of vincristine and vinblastine in the leaves of catharanthus
roseus. The method involved simultaneous estimation of vincristine and
vinblastine after resolving it by High Performance TLC on silica gel plate
with toluene-methanol-diethylamine (8.75: 0.75: 0.5 v/v/v) as the mobile
phase. The method was validated as per the ICH guidelines for precision
(inter-day, intra-day, inter-system), robustness, accuracy, LOD and LOQ.
The relationship between the concentration of standard solutions and the
peak response was linear within the concentration range of 100ng/spot to
4000ng/spot for vincristine and 200ng/spot to 4000ng/spot for vinblastine.
The method precision was found to be 0.77-1.78 (%RSD) and 1.24-2.13 (%
RSD) for vincristine and vinblastine, respectively. Accuracy of the method
was checked by recovery study conducted at three different levels and
the average percentage recovery was found fo be 100.21 % for vincristine
and 99.99 % for vinblastine, respectively. The HPTLC method for the
simultaneous quantification of vincristine and vinblastine was found to be
simple, precise, specific, sensitive and accurate and can be used for
routine analysis and quality control of raw material of C. roseus. and
several unani and ayurvedic formulations containing as an ingredient.
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I The plant has been early used in treatment of
NTRODUCTION:

diabetes, hypertension, tuberculosis, laryngitis,

Catharanthus roseus or Vinca rosea belongs to
family; Apocyanaceae which is a perennial,
evergreen herb. It was native to the Island of
Madagascar, and is now growing wildly in most
warm regions of the world especially in Egypt U 21,
C. roseus plant produces many pharmaceutically
the bisindole

alkaloids, vinblastine and vincristine (Fig 1) have

important alkaloids of which

antineoplastic properties. In addition, the plant

also contains monoindole alkaloids including

ajmalicine and serpentine which are

antihypertensive in  nafure [, Vinblastine
sulphate is used commercially for the treatment of
neoplasma and is recommended for generalized

Hodgkin's disease and resistant choiocarcenoma.

sore throat, dyspepsia, malaria, and to regulate
menstruation ['0. N Vinblastine and vincristine and
vindesine and vinorelbine, semi synthefic
derivatives of vinblastine, all work by inhibifing
mitosis (cell division) in metaphase 1213 These
alkaloids bind to tubulin, thus preventing the cell
from making the spindles it needs to be able to
move its chromosomes around as it divides (this is
similar to the action of colchicine, but is different
from the action of paclitaxel, which interferes with
cell division by keeping the spindles from being
broken down). These alkaloids also seem to
interfere with cells' ability to synthesize DNA and

RNA. The methods so far reported for the analysis
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of Vincristine and Vinblastine include their EXPERIMENTAL'

estimation using nonaqueous capillary
electrophoresis 116, HPLC 17, HPLC/EIMS (8 Chemicals and Reagents:

showed low resolution  owing to poor Standard  vincristine  and  vinblastine  were

reproducibility. Others have been working on the ~ Procured from Vinkem Labs  Limited, Chennai,

isolation,  purification  and  evaluation  of India. Dried samples of leaves of Catharanthus

antineoplastic alkaloids using chromatographic ~ reseus (Family Apocyanaceae) were procured

techniques. In this regard, Khaled et al.l'¥l have from a Delhi market, which were further

developed several chromatographic techniques, authenticated by a  Pharmacognosist  and

viz charcoal column, VLC, HPLC, HPTLC and voucher specimens deposited in depository of

centrifugally accelerated radial chromatography Bioactive Natural Product laboratory, Department

(Chromatotrone). Paci et al., 20 further identified ~ ©f Pharmacognosy, Jamia Hamdard. Al other

and quantified vinca alkaloids viz., vincristine and ~ chemicals used were of analytical reagent grade.

vinorelbine, vinblastine and vindesine using HPTLC ~ Chromatographic conditions:

in two different runs. All these procedures used  Sa@mple solutions were applied onto the plates

earlier for the estimation of vincristine and with  semiautomatic  TLC = sampler Linomat VvV

vinblastine are lengthy and providing very less (Camag,  Muttenz,  Switzerland) and  were

concentration of vincristine and vinblastine. With controlled by WINCATS software 1.4.4. Plates were

this back ground, we herein report a novel simple, developed in 20 x 10cm twin trough glass
specific and sensifive HPTLC method for the ~ chamber (Camag, Muttenz, Switzerland). A TLC
simultaneous quantification of vincristine and scanner Il was used for scanning the TLC plates.
Pre-coated silica gel aluminium plates 60F2s4 (E.

viblastine in the leaves of Catharanthus roseus.
This method has been validated as per ICH ~ Merck, Darmstadt,  Germany) with  thickness
guidelines 211, 0.2mm thickness were used for all determinations.
OH The plates were pre-washed with methanol and

e activated at 60°C for 5minutes prior to

CH,008~ N
X
|

H,CO

chromatography. Six different aliquots (0.1, 0.2,
0.4, 0.8, 1.6, 3.2, 4.0 ul) of standard solution were
applied on 20 x 10 cm TLC plates for the
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preparation of cadlibration curve. A constant

Vincristine

application rate of 150 nL/s was employed with a
bandwidth of 7mm.The slit dimension was kept at
6.0 x 0.45 mm and scanning speed of 20 mm/s
was employed. Twenty mL of mobile phase
consisted of toluene-methanol-diethylamine (8.75:

H.Co 0.75: 0. 5 v/v/v) was used per plate. The optimized
3

chamber saturation time for mobile phase was 15

Vinblastine

Figure 1: The structures of vincristine and min af room femperature (25 + 2C) ot relative

vinblastine humidity of 60 % + 5 RH. The plates were
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developed and scanned within 10 min using
desitometric scanner lll in the remission mode at
307nm for vincristine and 225nm for vinblastine
The

deuterium lamp emitting a continuous radiation

respectively. source of radiation was
between 200-400 nm. Evaluation was done by
measuring peak areas with linear regression.
Preparation of Standard Solutions:

Standard solutions of vincristine and vinblastine
were prepared by dissolving 10mg each of
vincristine and vinblastine in 10ml.of methanol
(1000 pg/ml). This stock solution was used to make
calibration curves of vincristine and vinblastine.
Preparation of Sample Solutions:

Weighed 50gm of Catharanthus roseus leaves
and boiled it for 2 hrs. on an electric water bath.
Powder the leaves and then mixed it sufficient
quantity of alcoholic KOH and dried the powder
in oven at 100°C. An accurately weighed quantity
(2 g) of leaves were sonicated for 20 minutes in
4ml. of methanol separately. The solutions were
filtered and collected in vials. Extracted the drug
with 150ml. methanol in soxhlet apparatus for 6
hrs. Methanol extract was separated and shaken
with  successive three portions of 5ml.dilute
sulphuric acid. Combined the acid extract and
then filtered. Added excess of ammonia to the
acid extract to precipitate the alkaloids. Filtered
The

in methanol

and dried precipitate was weighed.

precipitate was then dissolved
(200mg/ml).

Linearity:

Six point cadlibration curve was constructed by
plotting peak area against concentrations.
Linearity was evaluated by applying each
concentration (100, 200, 400, 1600, 3200, 4000
ng/spot) of vincristine and vinblastine in triplicates
per sample and six such samples were evaluated
(n=3x6).

Covered in Scopus & Embase, Elsevier

MEetHoD VALIDATION:

Precision:

The precision of a method is the extent to which
the individual test results of multiple injections of a
series of standards agree. Repeatability was
determined by six replicate applications and six
times measurement of a standard solution atf the
analytical concentration of 400, 1600 and 3200
vinblastine. The

ng/spot of vincristine and

repeatability of sample application and
measurement of peak area for active compound
were expressed in terms of relative standard
deviation (% RSD). Precision was obtained from %
RSD value by repeating the assay six times on the
same day for intra-day precision. Intermediate
precision was assessed by the assay of three, six
sample sets on different days (inter-day precision)
and on different systems (inter-system precision).
The intra-day, inter-day and inter-system variations
for determination of vincristine and vinblastine
were carried out at three different concentration
levels 400, 1600 and 3200 ng/spot.

Robustness of the method:

By infroducing small changes in the mobile phase
the effects on the results were

Mobile

composition,

examined. phases having different
compositions like toluene-methanol-diethylamine
(8.75:  0.75: 0.5 tried

chromatograms were run. The amount of mobile

v/v/v)  were and
phase was varied in the range of £5%. The plates
were pre-washed by methanol and activated at
60 £ 5 for 5, 10, 12 min prior to chromatography.
Robustness of the method was done at three
different concentration levels 400, 1600 and 3200
ng/spot. Amount of mobile phase was varied and
plates were developed in 8, 10 and 12 ml mobile
phase. Time from spotting to chromatography

and chromatography to scanning were also
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varied and RSD were determined and found to be
less than 2 %.

Limit of Detection and Limit of Quantification:

In order to estimate the limit of detection (LOD)
and limit of quantitation (LOQ), blank solution
(methanol) was spofted six times following the
same method as explained above. The signal to
noise ratio was determined. LOD was considered
as 3:1 and LOQ as 10:1. LOD and LOQ were
experimentally verified by diluting known
concentrations of reference solution until the
average responses were approximately three or
ten times the standard deviation of the responses
for six replicate determinations.

Specificity:

The specificity of the method was ascertained by
analyzing standard drug and sample.

The spofts for vincristine and vinblastine in sample
were confirmed by comparing Rf and spectra of
spot with that of standard. The peak purity (90%)
of vincristine and vinblastine was assessed by
comparing the spectra at three different levels i.e.
peak start, peak apex and peak end positions of
the spot. Purity of sample spot corresponding to
vincristine and vinblastine was determined by
taking the spectra and by comparing it with that
of standard. (Fig 5-6)

Recovery Studies (Accuracy):

The pre-analyzed samples were spiked with 50,
100 and 150% of the standard solution and the
mixtures were re-analyzed by the proposed
method. The experiment was conducted six times.
This was done to check the recovery of the drug
at different levels in the formulations. Recovery
study was carried out for the powder sample of

Vinca rosea powder from a Delhi market.

Covered in Scopus & Embase, Elsevier

REesuLt AND DIscussiON:

Optimization of Solvent System:

For the development of mobile phase, different
trials were made using many solvents in different
proportions. When mobile phase consisting of
toluene-methanol was used in the ratfio of 8:2v/v
two spots were observed at the Rr of 0.39 and 0.49
for vincristine and vinblastine respectively. But it
was found that the resolution between the peaks
was poor. In order to improve the resolution
between the peaks a new mobile phase with the
composition  of
was used in the ratio of 8.75: 0.75: 0.5 v/v/v. This

toluene-methanol-diethylamine

new mobile phase helped in achieving very
compact spots at the Rr of 0.39 and 0.49 (Fig. 2-4)
for vincristine and vinblastine respectively with

good resolution of more than one.

Linearity:
Linearity was found between concentration
ranges of 100 to 4000 ng/spot for vincristine

and 200 to 4000 ng/spot for vinblastine with r?
value of 0.995 and 0.994 respectively. (Tablel).
These values of correlation coefficients indicated

a high degree of linearity.

MEtHoD vALIDATION:

Precision:

Precision data on the intra-day, inter-day and
inter-system  variation  for three  different
concenfration levels are summarized in Table 2.
The low % RSD indicated the method is precise for
the analysis.

Robustness of the method:

The effect of deliberate changes in the

composition of mobile phase were studied as %
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RSD and depicted in the Table 3. Low % RSD
indicates the method is robust.

Limit of Detection and Limit of Quantitation:

For the proposed method LOD and LOQ were
calculated using signal to noise ratio method and
found to be 30.5, 92.6 ng spot-! for vincristine and
62.3,
(Table 1).
Specificity:

188.9 ng spot! for vinblastine, respectively

The specificity of the newly proposed method was
ascertained by superimposing the spectrum of
both standard and sample and confirmed for its
purity.

Recovery studies (Accuracy):

The accuracy studies were done for the method
as recovery studies and the amount of the drug
recovered was calculated on the basis of assay.
The results of the recovery study were depicted in
Table 4.

Analysis of samples:

For the analysis samples were spotted in triplicate
on TLC plate, vincristine has R of 0.39 and
vinblastine has Rf of 0.49 respectively. It was found
that no interference is there in samples with
immediate impurities and resolution between the

peaks found good.

Table 1: Validation parameters of the proposed
HPTLC method for estimation of Vincristine and
Vinblastine

Validation Results of Results of
Parameters Vincristine Vinblastine

Linearity range

e sool) 100-4000

200-4000

Correlation
coefficient (r2
+SD)

0.995%0.001 0.994 £ 0.001

Regression

- Y=409.731+2.347+X
equation

Y=1032.275+2.641%X

Limit of
detection (ng
spot)

30.5 62.3

Limit of
quantification
(ng spot)

92.6 188.9
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a) Vincristine

7RSD

Mean peak
area £ SD
(n=6)

Mean peak
area * SD
(n=6)

Table 2: Infermediate precision data of proposed
HPTLC method of a) Vincristine and b) Vinblastine

7RSD

400 2538.3£19.6 | 0.77 | 3461.5%56.7 1.64 | 3015.5%53.7 | 1.78
1600 |7743.8%88.2| 1.13 | 9439.94£96.7 1.02 | 9317.8%99.1 | 1.06
3200 |10465+112.4| 1.07 | 13717.6+184.5 | 1.34 |13129.95£147.9| 1.12

b) Vinblastine

Inter-day precision Intra-day precision

Mean peak Mean peak area +
area = SD |%RS SD
n=6) (n=6)

Mean peak
area + SD
(n=6)

Conc. (ng
spot'l )

400 2550.7+£50.5

1.97 3940.9+73.21 1.85 | 3928.3+77.6

Inter-system precision

1.97

1600 4942.4+£63.0| 1.27 10432.34219.7 2.10 |10374.2+221.9

2.13

3200 7745.9496.3| 1.24 14409.7+281.3 1.95 |14567.3+258.2

1.77

Table 3: Robustness data of proposed HPTLC
method of a) Vincristine and b) Vinblastine

a) Vincristine

Mobile phase change .
(Toluene: Methanol: Dlefhylamlne) Mean area * SD|% RSD of
(n=23) area

T

8.73:0.77:0.5 1983.5£16.90 0.85
8.75:0.75:0.50 [8.75:0.75:0.5| O 1852.1+28.57 1.54
8.77:0.73:0.5 | +2 1981.5£17.33 0.87
Wavelength change

Actual (nm) | Used (nm) [Level
305 -2 2527.9+23.13 0.99
207 307 0 2644.3+30.72 1.16
309 +2 | 2538.5£43.31 1.70

RSD, relative standard deviation

b) Vinblastine

Mobile phase change .
Toluene: Methanol: Dieth Iamlne Meunnu_reg) e % RSD of area
Actual (v/v/v) | Used (v/v/v)

8.73:0.77:0.5 2386.7£32.52
8.75:0.75:0.50 8.75:0.75:0.5| 0 2373+42.46 1.8
8.77:0.73:0.5| +2 2376.7+47.09 2.0

Wavelength change
Actual (nm) | Used (nm) |Level

223 -2 2906.5+31.07 1.06
225 225 0 2802.1+£57.25 2.04
227 +2 | 2707.4%£30.47 1.12

RSD, relative standard deviation

1dded ydoaeasdy reuIsLI() YIsud g [[ng



Track 14.1D: VinDalni

Table 4: Accuracy as recovery data of proposed e

HPTLC method of a) Vincristine b) Vinblastine.
a) Vincristine
% of standard Theoretical e f ]
spiked tfo the content RSO (e GOEIC T
*SD) recovered
sample (Hg/spot) _ 200
(n=6)
0 11.98 11.8240.16 98.66 1.39
50 17.97 17.9940.20 100.11 115
100 23.96 24.37+0.45 101.71 1.87
150 29.95 30.06£0.28 10036 |0.96 B
RSD. relative standard deviation B e e B
] ] Figure 4: HPTLC chromatogram of Catharanthus
b) Vinblastine roseus extract containing vincristine and
% of standard Theoretical PRI 2 vinblastine
spiked to the content recovered (ug HBIC 7%
O *SD) recovered | RSD
sample (Hg/spot) _
(1) (n=6)
8 0 38.15 38.46+0.65 100.65 1.69
=~ 50 57.22 56.94+0.27 99.44 0.48
8 100 76.30 76.20+0.27 99.86 0.35
S 150 95.37 95.4140.41 10004 | 0.43
_>_ RSD, relative standard deviation
(o]
m Track 6 ,10: StandardS
.; 800 —
> AU
g ol inC 368 E
O 400 o
|
E 200 Figure 5: Overlay UV spectra of vincristine
- standard and vincristine in extract at 307nm.
.—~ 200 —
(o]
e Spechra comparison
q) 1004 1000 000
i
o] ] [Au] /f\ / [AU)
Q R ‘ ‘ . . i i i i i w0 5 --A 0
0 0.00 a0 020 030 040 0.50 060 g.70 080 080 ar \y
> 700 ; L\ 70.0
o Figure 2: HPTLC chromatogram of vincristine w0 H"J \Q“‘ %o
n standard (4.0 pg /spot) at 307 nm. E w00
'U 0 \ 4.8
g Track 12 ,1D: Standardf ap VW 00
-= Al 508 vin 200 200
< 100 0.0
500 o
0o 00
20010 2500 3000 [om] 4000
7 Figure 6: Overlay UV spectra of vinblastine
standard and vinblastine in extract at 225 nm.
300 o
0 Conclusion:
b HPTLC method was developed and validated for
L |
o the simultaneous determination of vincristine and

Rf

Figure 3: HPTLC chromatogram of vinblastine vinblastine and the content of these markers

standard (4.0 pg/spot) at 225 nm. present in catharanthus roseus plant  was
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quantified and found to be 0.011
vincristine and 0.038 %

% wiw for

w/w for vinblastine,

respectively. The method was found to be simple,

rapid, accurate,

specific and robust for the

analysis of vincristine and vinblastine in crude drug

and can be adopted by any laboratory for the

quality control of crude drugs and formulations

that contains vincristine and vinblastine as active

markers.
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