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ABSTRACT
Background: Rubia cordifolia L. a spiky perennial climber of Rubiaceae family, is a rich reservoir 
of anthraquinone containing compounds purpurin and alizarin. It emerges as a versatile 
powerhouse possessing diverse pharmacological properties which includes antibacterial, 
antitumor, antioxidant, antiplatelet, potent blood purifier, diuretic, anti-stress, neuroprotective, 
anti-mutagenic, anticancer, anti-inflammatory, antidepressant, antidiabetic and vasodilation. 
Thereby it offers a holistic approach for disease prevention through its pharmacological 
properties. Objectives: However due to lack of standardization for R. cordifolia roots and its 
derived marketed herbal products, its quality control remains a daunting task..The present study 
aims to develop a simple, novel, reliable and specific HPTLC method for quantifying purpurin 
and alizarin in R. cordifolia roots as well as in its marketed preparations. Materials and Methods: 
The separation and quantification of purpurin and alizarin has been carried out on HPTLC plates 
pre-coated with Silica gel 60 F254 as stationary phase and toluene, ethyl acetate, glacial acetic 
acid (6:3.5:0.5; v/v/v) as mobile phase. Determination and quantification were performed by 
densitometric scanning at 254 nm. Results: The developed method gave compact spots at Rf 
0.57±0.007 for purpurin and 0.73±0.008 for alizarin. The method was validated as per International 
Council for Harmonization Q2(R1) guidelines for specificity, precision, robustness, accuracy and 
recovery. Linearity range for purpurin and alizarin was 100-2000 ng/spot, which showed good 
regression coefficient for purpurin and alizarin; R²=0.9967 and R²=0.9941 at 254 nm respectively. 
The LOD and LOQ for validated marker compounds purpurin and alizarin at 254 nm were found 
as 23.87±0.52, 71.61±0.84 ng/spot and 18.36±0.72, 55.08±0.26 ng/spot respectively. The content 
of purpurin and alizarin in R. cordifolia plant extract was found as 17.960±0.658, 34.645±1.153 
µg/mg, marketed preparation A, contains 21.741±0.746 and 6.824±0.485 µg/mg while marketed 
preparation B, contains 18.289±1.014 and 3.031±0.234 µg/mg of the sample. Conclusion: The 
developed method was found to be simple, precise, accurate, economical and convenient for 
rapid screening of bioactive marker purpurin and alizarin present in methanolic extracts of R. 
cordifolia roots and its marketed preparations.
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INTRODUCTION

In recent decade there has been a serge in utilizing plant based 
product for alleviation of diseased condition.[1,2] This has led 
to the increase demand of alternative medicine for various 
health concerns,thereby leading to a rise in growth of herbal 

product markets and interest in traditional systems of medicine 
worldwide.[3] Preparation which are commercially available have to 
be standardized for authentic analytical methods and procedures 
which can be realied upon for phytochemical composition. 
However this is a challenging task for the scientists.[4] Moreover, 
the ever increasing demand of commercialized preparation has 
resulted in decline of their quality, purity, authenticity due to lack 
of adequate regulations.[5]

Phytochemical complexity in herbal medicines makes them fight 
in a multidimensional way. Although, serving a plant medicine 
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to treat the disease is challenging taskto identify, that which 
phytochemical are responsible to treat the disease as plants or 
herbal medicine are the complex mixture of phytochemicals.

Moreover, phytochemical-based evaluation and their 
pharmacology provide an expertise platform to identify the 
targeted phytochemicals responsible for the biological activity 
using modern analytical tools directly or indirectly in biological 
evaluation.[6] The modern techniques such as HPTLC, HPLC, 
NMR, LCMS, GCMS and many more provide an effective 
and robust research platform for qualitative and quantitative 
evaluation of herbal medicines.[7,8]

HPTLC is one of the more specific, robust and economic 
approaches which are used in qualitative and quantitative 
evaluation of the phytochemicals based on their molecular 
integrity or molecular nature. It has been exponentially used in the 
scientific validation of herbal or traditionally derived medicines.[9] 
HPTLC is highly sophisticated, automated, increasingly popular 
tool for the analysis of complex natural products. It is flexible 
and cost-efficient separation technique take less time and 
ideally suited for the analysis of constituents in botanicals and 
herbal drugs as many samples can be run parallelly.[10-13] The 
advantage of full automation, scanning at selective detection 
wavelength, less amount of sample preparations, many samples 
can be run simultaneously have enabled HPTLC to be a powerful 
analytical tool for quantitative estimation of compounds in 
complex mixtures of pharmaceuticals, natural products and food 
samples.[14]

Anthraquinone (AQ), also known as anthracenedione or 
dioxoanthracene, is an organic aromatic compound.[15] 
Anthraquinones (9,10-dioxoanthracenes) is an important 
class of natural compounds with a wide range of therapeutic 
applications.[16] The literature reports seventy nine naturally 
occurring anthraquinones which include emodin, aloe-emodin, 
physcion, alizarin, purpurin, damnacanthal, merindone, aloin, 
barbaloin, rhein and Chrysophanol.[17] R. cordifolia (Indian 
Madder) is a perennial, prickly or scabrous, climbing herb belongs 
to family rubiaceae was found to mainly grow near streams and 
rivers by the side of upper Ghats in evergreen forests which is up 
to three thousand seven hundred and fifty two meter above sea 
level.[18]

Purpurin, 1,2,4-trihydroxyanthraquinone (Figure 1)[19] and 
Alizarin, 1,2-dihydroxyanthraquinone (Figure 2)[20] natural 
anthraquinone compounds from R. cordifolia were found to 
possess a wide range of pharmacological effect that includes 
antibacterial, antitumor, antioxidant, antiplatelet, potent blood 
purifier, diuretic, anti-stress, neuroprotective, anti-mutagenic, 
anticancer, anti-inflammatory, antidepressant, antidiabetic and 
vasodilation in cardiac health.[21]

The free anthraquinones and combined anthraquinones 
compounds present in R. cordifolia potentiate significant 

antioxidant properties.[22] The role of two marketed preparations 
A and B, taken for the quantitative estimations of biomarkers 
compounds are mainly used as antibacterial, antioxidant, blood 
purifier, diuretic, anti-stress, anti-inflammatory. We establish 
the importance of correlating R. cordifolia plants and their 
marketed preparations using High-Performance Thin-Layer 
Chromatography (HPTLC) analysis. This correlation is essential 
for ensuring the consistency and quality of herbal products 
derived from R. cordifolia, such as two marketed preparations 
A and B, taken for the study. The HPTLC method enables us to 
quantify purpurin and alizarin in both the R. cordifolia plant and 
its marketed preparations, offering insights into their composition 
and regulatory compliance. Due to the lack of phytochemicals 
evaluation of R. cordifolia and their derived existing marketed 
products, the study is aimed to determine and quantify some 
major phytochemicals using modern analytical techniques such 
as HPTLC densitometric analysis. This research contributes to 
the field by providing a novel and reliable analytical method for 
the quantification of purpurin and alizarin in R. cordifolia and 
its marketed preparations. It enhances the ability to assess the 
quality and authenticity of products containing R. cordifolia and 
ensures their pharmacological effectiveness.

MATERIALS AND METHODS

Procurement of Plant material and marketed 
preparations

The roots of R. cordifolia were purchased from local market, 
Lucknow, Uttar Pradesh, India. Authentication was carried 
out by Prof. R.B. Ram, Dean, School of Agricultural Sciences 
and Technology (SAST), Baba Sahab Bhim Rao Ambedkar 
University, Lucknow through letter no: 01/Dean /SAST/BBAU/
LKO and a voucher specimen was deposited for further reference. 
The roots were dried in shade, finely powdered and stored in 
airtight container at room temperature (30±2ºC). Two marketed 
preparations A and B, were purchased from the local market, 
which contain purpurin and alizarin as the major components 
along with other constituents.

Procurement of Chemicals and reagents

Pre-coated TLC plates, Silica gel 60 F254. Thickness 0.25 
mm were purchased from Merck. The reference standard of 
Purpurin (229148) and Alizarin (122777) were procured from 
Sigma-Aldrich company with percentage purity 90% and 97% 
respectively. All the solvents and reagents used during the 
chromatographic studies were of HPLC grade, supplied by Merck 
(Germany). The methanol used for extraction process was of 
99.5% purity.

Sample Preparation

Accurately weighed 10g each, dried and powdered roots of R. 
cordifolia and powder of its marketed preparations A and B, were 
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refluxed at 50ºC for 2 hr, using 100 mL methanol as an extracting 
solvent. The obtained extract was filtered using a muslin cloth 
followed by Whatman’s filter paper, concentrated on water bath 
and stored in a dried and cool place for further use.

HPTLC Analysis

HPTLC analysis of each prepared sample was done for their 
chemical profiling and quantification of marker compounds.

Preparation of Sample for HPTLC Analysis

30 mg of each prepared sample (plant and marketed preparations 
extract) was dissolved in methanol, vortexed and centrifuged at 
3000 rpm for 10 min and then clear supernatant obtained was 
stored.

Preparation of Standard Solution

1 mg of each standard (Purpurin and Alizarin) was dissolved in 1 
mL of methanol, vortexed and centrifuged at 3000 rpm for 10 min 
and then clear supernatant obtained was stored as standards in 
vials. Thereafter, half of the volume from each vial of the standard 
solution was mixed in another vial to obtain the mixed standard 
of 0.5 mg/mL concentration each.

Chromatographic Conditions

From the stock solution of samples and standards, 4 μL from 
each sample and 0.2-4 μL (0.2, 0.5, 1.0, 2.0 and 4.0 μL) of mixed 
standard with concentration of 100, 250, 500, 1000 and 2000 ng/
spot were applied to pre-washed and activated Silica gel 60 F254 
pre-coated HPTLC plates (20x10 cm; Merck, Germany) using a 
Camag 100 µL sample syringe (Hamilton, Switzerland) having 
a Camag Linomat V applicator (Camag, Switzerland), The spot 
were having 4 mm wide band length. The application parameters 
involved during the entire length of validation analysis were 
similar. 150 nL/s was selected as application rate for flow of 
nitrogen gas. Trial and error method was involved to select the 
appropriate solvent system. The solvent system comprising of 
toluene, ethyl acetate, glacial acetic acid (6:3.5:0.5; v/v/v) under 
laboratory conditions (25ºC±2ºC and 40-50% relative humidity) 
was finalized for quantification of purpurin and alizarin markers. 
It provided good resolution. The TLC plate was developed with 
linear ascending development using the finalized solvent system 
as a mobile phase. 15 min prior to the development of TLC the 
twin trough glass chamber (10×10 cm) was saturated with mobile 
phase vapors. The TLC plates were run in duplicate up to a length 
80 mm. The developed plates were further visualized under 
visible, short UV and long UV light. The slit dimensions were 
6×0.3 mm and scanning speed was 100 mm/s. The quantification 
of purpurin and alizarin was carried out at 254 nm using Camag 
HPTLC system (Muttenz, Switzerland) equipped with a sample 
applicator Linomat V, twin trough plate development chamber, 
TLC scanner III using Wincats 1.2.3 software.[23]

Method Validation

The method was validated in term of assessing precision, accuracy 
and robustness, Limit of Detection (LOD), Limit of Quantitation 
(LOQ), as per ICH guidelines.[24]

RESULTS AND DISCUSSION

Development of Analytical Method

Analytical method development and validation is a process which 
ensures that the analytical procedure employed is suitable for its 
applicability. It the mandatory process for any good analytical 
practices. High Performance Thin Layer Chromatography is 
largely used in analytical technique for standardization and 
quality monitoring because of its simplicity, high efficiency, cost 
effectiveness, less time consumption automation and scanning at 
selective wavelength.[25] Chromatographic analysis is a rational 
approach to meet the requirement for more effective, result 
oriented and powerful quality control of Indian traditional and 
herbal medicines.[26] The optimized chromatographic analysis not 
only identifies, authenticate and quantify but it is an approach to 
express the various patterns of chemical ingredients distributed 
in the herbal drugs and their commercial formulations.[27] 
For method development and validation to analyze purpurin 
and alizarin in marketed preparations, we explored different 
detection wavelengths, solvent systems and compositions of 
mobile phase. According to preliminary results, detection was 
done on wavelength of 254 nm.The finalized mobile system as 
toluene, ethyl acetate, glacial acetic acid (6:3.5:0.5; v/v/v) gave 
good resolution, dense compact and well separated spots at (Rf) 
0.57 for purpurin and 0.73 for alizarin (Figures 3(a) and 3(b)).

HPTLC Analysis for Simultaneous Development of 
Purpurin and Alizarin

HPTLC analysis and validation for simultaneous development 
of purpurin and alizarin was performed successively. The 
resulted outcomes revealed several major and minor metabolites 
at wavelength 254 nm while validation analysis revealed the 
developed method was linear, robust and accurate. The developed 
method was validated to determine the precision, accuracy and 
robustness of the obtained outcomes. The content of purpurin and 
alizarin in plant samples and its marketed preparations was found 
to be as one of the major constituents which was expressed in 
percentage (w/w) sample or extract. The HPTLC chromatograms 
are represented in Figure 3(c) to 3(g) respectively. The previous 
literatures on R. cordifolia have reported the same outcomes as it 
was found in our study.[28,29]

Method Validation

The validation profiling of the developed method was performed 
as per the ICH guidelines: Q2(R1). The parameters such 
as linearity, specificity, LOD, LOQ, accuracy, precision and 
robustness were determined successively.
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Linearity

A good linear relationalship for both purpurin and alizarin was 
obtained with the development method over the ranges as shown 
in Table 1 and is represented graphically in Figures 4 and 5. The 
calibration curve was plotted against peak area and concentration 
of applied sample from 100-2000 ng at 254 nm which showed 
regression equation and regression coefficient for purpurin and 
alizarin y=9.6798x+203.04, R²=0.9967 and y=14.114x+876.78, 
R²=0.9941 at 254 nm, respectively.

Specificity

The specificity of the method was confirmed by analyzing the 
standard compounds and the extracts. The band for purpurin 
and alizarin in the sample were confirmed by comparing the Rf 
values and UV spectra of the band with those of the standard. The 
peak purity of purpurin and alizarin was assessed by comparing 
the spectra at three different levels. Viz, peak Start (S), peak apex 
(M) and peak End (E) positions of the bands. The experimental 
observations reveals that the developed method was found to be 
specific for chromatographic analysis. Since there was no peak 
tailing, altered retention factor and peak area.

LOD and LOQ
The LOD is the lowermost limit of the marker compound detected 
in an analyte while LOQ is the lowermost limit of the marker 
compound quantified in an analyte. The analytes can be detected 
and quantified with adequate accuracy, precision and variability 
through the standard deviation of the response and the slope of 
the calibration curve. Equation 1 and 2 were used to compute the 
LOD and LOQ values respectively.

LOD=3.3σ/ S -----------(1)

LOQ= 10 σ/ S -----------(2)

Where σ denotes standard deviation of the response and S 
corresponds to calibration curve slope.

The LOD and LOQ for validated marker compounds purpurin 
and alizarin at 254 nm were found as 23.87±0.52, 71.61±0.84 
ng/spot and 18.36±0.72, 55.08±0.26 ng/spot respectively. The 
experimental observations reveal good sensitivity of the system 
with respect to the developed and validated method. Calibration 
data with LOD and LOQ of analyzed analyte is summarized in 
Table 2.

Sl. No. Concentration of purpurin /alizarin[ng/mL] Purpurin
Average Area (n=3)

Alizarin
Average Area (n=3)

1 100 985.63 1441.84
2 250 2621.87 4738.76
3 500 4829.4 7840.97
4 1000 10642.25 16271.31
5 2000 19272.55 28543.63

Table 1: Calibration parameters for purpurin and alizarin.

 Parameters Biomarkers

Purpurin Alizarin
Rf value 0.57±0.007 0.73±0.008
Linearity range 
(ng/spot)

100-2000 ng/spot 100-2000 ng/spot

Scanning 
wavelength

254 nm 254 nm

Regression 
equation

y=9.6799x+216.8 y=14.124x+892.01

Regression 
coefficient

0.9967±0.0003 0.9941±0.0005

Slop±SD 9.6799±0.0323 14.124±0.0231
LOD±SD (ng/spot) 23.87±0.52 18.36±0.72
LOQ±SD (ng/spot) 71.61±0.84 55.08±0.26

Table 2:  Linearity parameters of the developed method for purpurin and 
alizarin.

Figure 1:  Structure of Purpurin.



Pharmacognosy Research, Vol 16, Issue 3, Jul-Sep, 2024656

Ahmad, et al.: Densitometric Analysis of Rubia cordifolia L. Roots and their Marketed Preparations

Precision
The intra-day and inter-day precision for the method was 
measured by using 3 concentrations in triplicate (250, 500 and 
1000 ng per band) followed by estimation of mean peak area, 
standard deviation and %RSD. The precision data of the analyzed 
analytes is summarized in Table 3.

Accuracy
The pre-analyzed samples of purpurin and alizarin at 
concentrations of 500 ng, were spiked with extra 50%, 100% 
and 150% of the standard purpurin and alizarin by the standard 
addition method in triplicate and the mixtures were re-analyzed 
by the proposed method and the accuracy was then calculated 
as percentage of analyte recovered from the assay. The recovery 

study was carried out at 254 nm for both the markers. The resulted 
data revealed good recovery percentage in samples spiked 
with purpurin and alizarin i,e 97.96-99.15% and 98.42-99.14 
respectively. This confirmed the accuracy of the developed 
method. The accuracy data of the analyzed marker compounds is 
summarized in Table 4.

Robustness

The ability of an analytical procedure to with stand minor 
intentional variations in method parameters without being 
significantly affected is known as its robustness. For determination 
of method robustness, mobile phase ratio and chamber saturation 
time were varied within a realistic range and quantitative 
influence of the variables was determined in % RSD, as shown in 

Standard Intra-day Inter-day

Conc
(ng/spot)

Response (Area) Conc
(ng/spot)

Response (Area)

Mean peak 
area

±SD % RSD Mean peak 
area

±SD % RSD

Purpurin 250 2621.87 28.79 1.09 250 2637.42 31.64 1.19
500 4829.40 47.64 0.98 500 4841.80 53.61 1.10
1000 10642.25 112.43 1.05 1000 10639.27 96.83 0.91

Alizarin 250 4738.76 56.53 1.19 250 4756.88 62.31 1.30
500 7840.97 87.37 1.11 500 7842.73 83.67 1.06
1000 16271.30 143.72 0.88 1000 16274.10 156.92 0.96

Table 3:  Intraday and Interday precision of developed and validated method of purpurin and alizarin at 254 nm.

Drug Percentage of standard 
spiked to the sample

Amount added 
(ng/spot)

Amount recovered 
(ng/spot)

% recovery Average recovery

Purpurin 50 750 736.67 98.22 97.96
750 743.28 99.10
750 724.38 96.58

100 1000 991.42 99.14 99.15
1000 996.73 99.67
1000 986.51 98.65

150 1250 1236.74 98.93 98.40
1250 1223.92 97.91
1250 1229.63 98.37

Alizarin 50 750 742.36 98.98 99.14
750 745.82 99.44
750 742.51 99.00

100 1000 983.41 98.34 98.42
1000 987.65 98.76
1000 981.72 98.17

150 1250 1221.82 97.74 98.49
1250 1234.71 98.77
1250 1237.14 98.97

Table 4:  Accuracy of developed and validated method at 254 nm.
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Change in mobile phase ratio; Toluene, Ethyl acetate, Glacial acetic acid (6:3.5:0.5; v/v/v)

Drug Mobile phase ratio Rf Conc
(ng/spopt)

Area±SD (ng/Spot) % RSD

Purpurin 6: 3: 1; v/ v/v 0.56 500 4829.40±81.53 1.68
0.57 1000 10642.25±143.77 1.35

6:3.5:0.5; v/v/v 0.57 500 4847.58±74.67 1.54
0.57 1000 10712.71±149.76 1.39

7: 2.5:0.5; v/ v/v 0.58 500 4861.93±84.45 1.73
0.57 1000 10608.76±156.95 1.47

Alizarin 6: 3: 1; v/ v/v 0.74 500 7813.64±138.77 1.77
0.73 1000 16346.73±224.52 1.37

6:3.5:0.5; v/v/v 0.73 500 7840.97±153.26 1.95
0.73 1000 16271.31±212.43 1.30

7: 2.5:0.5; v/ v/v 0.72 500 7892.42±144.43 1.82
0.71 1000 16198.32±236.72 1.46
Change in the chamber saturation time

Time in min Rf Conc
(ng/spopt)

Area±SD (ng/Spot) % RSD

Purpurin 25 0.58 500 4853.52±77.51 1.59
0.57 1000 10648.32±137.64 1.29

30 0.57 500 4867.82±82.77 1.70
0.57 1000 10673.52±129.57 1.21

35 0.56 500 4889.63±84.52 1.72
0.57 1000 10684.42±133.12 1.24

Alizarin 25 0.71 500 7846.23±151.23 1.92
0.72 1000 16323.11±187.97 1.15

30 0.73 500 7857.95±139.66 1.77
0.73 1000 16376.99±205.22 1.25

35 0.74 500 7871.83±147.42 1.87
0.75 1000 16394.21±198.63 1.21

Table 5:  Robustness study of the developed HPTLC method.

Sample’s Content of drug in the sample 
(µg/mg)

Purpurin Alizarin

254 nm 254 nm

Rubia cordifolia root 
extract

17.960±0.658 34.645±1.153

Marketed preparation 
A

21.741±0.746 6.824±0.485

Marketed preparation 
B

18.289±1.014 3.031±0.234

Table 6:  Drug content of marker compounds in roots of Rubia cordifolia 
L. extract and its marketed preparations.

Figure 2:   Structure of Alizarin.
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Table 5. The % RSD of parameters after variations was found to be 
in acceptable range i.e less than 2%.

Drug Content of Purpurin and Alizarin

The drug content of purpurin and alizarin was determined 
through the calibration equation as obtained from validation 
analysis. The drug content of each marker was expressed in 
microgram per milligram of the sample extract (µg/mg, w/w). 

The content of each marker compound has been described in 
Table 6.

DISCUSSION

The aim of this study was to develop and validate a HPTLC 
method for simultaneously estimating the concentration of 2 
marker compounds namely purpurin and alizarin in R. cordifolia 
plant extract and two marketed preparations A and B. The 

RC=Rubia cordifolia root extract; A=Marketed preparation A; B=Marketed 
preparation B; STD= Mixed Standards: Alizarin+Purpurin.

Figure 3(a): HPTLC plate of plant sample and different marketed preparations 
at day light.

RC=Rubia cordifolia root extract; A=Marketed preparation A; B=Marketed 
preparation B; STD=Mixed Standards: Alizarin+Purpurin.

Figure 3(b): HPTLC plate of plant sample and different marketed 
preparations at 254 nm.

Figure 3(c): HPTLC chromatogram of R. cordifolia root extract showing 
purpurin and alizarin biomarkers at Rf 0.57 and 0.73 respectively at 254 nm.

Figure 3(d): HPTLC chromatogram of Marketed preparation A, showing 
purpurin and alizarin at Rf 0.57 and 0.73 respectively at 254 nm.

Figure 3(e): HPTLC chromatogram of Marketed preparation B, showing 
purpurin and alizarin at Rf 0.57 and 0.73 respectively at 254 nm.
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mobile phase consisting of toluene, ethyl acetate, glacial acetic 
acid (6:3.5:0.5; v/v/v) was able to provide excellent separation 
and resolution of purpurin and alizarin peaks without any 
disturbance from the other compounds present in extract 
or marketed preparations (Figures 3(c), 3(d) and 3(e)). The 
quantification of purpurin and alizarin was determined using the 

calibration equations mentioned in Table 2. The drug content of 
each marker was expressed in µg/mg, w/w of the root extract and 
marketed preparations. The content of each marker compound 
has been described in Table 6. Overlay of 3D chromatograms of 
root extract, two marketed preparations and mixed standards of 
purpurin and alizarin are depicted in Figure 3(f).

Figure 3(f): 3D chromatogram of standard purpurin and alizarin at 
Rf 0.57 and 0.73 observed in R. cordifolia root extract and Marketed 

preparation A and Marketed preparation B at 254 nm.

Figure 4:  Calibration curves of Purpurin as standard at 254 nm.

Figure 5:  Calibration curves of Alizarin as standard at 254 nm.
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CONCLUSION

A rapid, simple, precise, accurate and specific HPTLC method 
has been developed for quantifying purpurin and alizarin in R. 
cordifolia and its marketed preparations. This method ensures 
high-quality control standards and effectively separates these 
compounds from others. While R. cordifolia contains various 
metabolites, purpurin and alizarin are the major ones. Notably, 
purpurin remains consistent, while alizarin's concentration varies 
between R. cordifolia roots and its marketed preparations. This 
HPTLC method is simple, sensitive, cost-effective and suitable 
for routine quality control, making it valuable for standardization 
and regulatory compliance. The generated scientific data stands 
as a valuable tool for chemical profiling and standardization, 
facilitating the quality monitoring of R. cordifolia roots and 
its marketed preparations. This approach not only enhances 
the understanding of the plant's chemical profiling but also 
contributes to regulatory compliance in the production of these 
herbal products.
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Nanogram; S: Slope; y=mx+c: Linearity equation.

SUMMARY

Standardization and quality control of medicinal plants and their 
commercial products are one of the critical needs for ensuring 
their quality, safety and efficacy which assists in validation as 
well as regulation of herbal medicines and their herbal products. 
The present study aimed at quantitative estimation of purpurin 
and alizarin in Rubia cordifolia L. roots and their marketed 
preparations by HPTLC densitometric analysis which has not 
been reported in the literature so far. The developed method can 
have great application for standardization of herbal formulations 
and commercial products containing R. cordifolia plant extract 
in the herbal industry. This HPTLC method is simple, sensitive, 
cost-effective and suitable for routine quality control, making 

it valuable for standardization and regulatory compliance. The 
generated scientific data stands as a valuable tool for chemical 
profiling and standardization, facilitating the quality monitoring 
of R. cordifolia roots and its marketed preparations. This approach 
not only enhances the understanding of the plant's chemical 
profiling but also contributes to regulatory compliance in the 
production of these herbal products.
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