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ABSTRACT
Background: Roscoea purpurea also known as Kakoli is an endangered
species of “Ashtawarga” group which faces immense identification and
authentication crisis in Ayurvedic literature. Due to less availability and
high medicinal value of Kakoli plant, adulteration and substitution was
done by drug manufacturers. Objectives: This scientific investigation
was carried out to isolate discrete and specific chemical compounds from
Kakoli using chromatographic and spectral analysis techniques for quality
standardization and identification of Kakoli containing herbal formulations.
Materials and Methods: The methanol root extract of plant was used
for phytochemical screening and isolation of marker compounds. Two
compounds with Rf values 0.51 and 0.73 respectively were isolated and
purified by using mobile phase ethyl acetate: n-hexane: formic acid (07: 03:
0.1 v/v/v). Characterization of isolated compounds was done with help of
melting point and spectral analysis. Results: The blackish brown methanol
extract showed the presence of flavonoids, alkaloids, terpenoids, phenolic
phytosterols and amino acid. The final isolated compounds were of off
white and yellowish white with melting point range of 217-220°C and 239-

242°C respectively and molecular ion peak at m/z 329 (M+Na) and at 291
(M+H) being according to the proposed structure of Epigallocatechin and
Epicatechin respectively. Conclusion: In present study Epigallocatechin
and Epicatechin were isolated for the first time and may prove potential
tools for differentiation and accurate identification of the authentic plant
from its official substitutes and cheap common adulterants.
Key words: Chromatography, Epigallocatechin, Epicatechin, Kakoli,
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INTRODUCTION
Roscoea purpurea also known as Kakoli is an endangered species of
“Ashtawarga” group which contains Jivaka-Rishibhak, Mahameda-Meda,
Riddhi-Vriddhi and Kakoli-Kshirakakoli plants.1-4 R. purpurea belonging
to Zingiberaceae family is a large lush green plant with thick, fleshy
leaves and two-tone purple hooded flowers.5 Tuberous roots of kakoli
have been reported to contain active phenolic compounds, alkaloids,
saponins, flavonoids, tannin etc. Many other scientific studies have
reported immunomodulatory, spermatopiotic, antidiabetic and antitubercular activities too.6,7 But due to less availability and high medicinal
value of Kakoli plant, adulteration and substitution with similar or
low grade, inferior quality product was done by drug manufacturers
due to which faith in herbal drugs decreases.7 Advanced modified
quality control and analytical techniques have played a vital role in
improvement of quality of poly-herbal formulations. World Health
Organization also emphasizes use of advanced analytical techniques for
ensuring the quality of formulations.5 Thus, for quality standardization,
differentiation and identification of Kakoli containing herbal products
and formulations there is a need for bringing out discrete and specific
chemical compounds from Kakoli using chromatographic and spectral
analysis techniques. Hence, this scientific investigation was carried
out to isolate chemical marker compound from Kakoli with help of
chromatographic and spectral analysis techniques.

MATERIALS AND METHODS
Chemicals and Plant material
The plant R. purpurea was obtained from a cultivated source from
Himachal Pradesh and got authenticated vide letter NBRI/CIF/524/2016

from National Botanical Research Institute, Lucknow. Root samples of
the plant were cleaned with water, dried in shade and stored for further
use in air tight containers. Only analytical grade chemicals, reagents and
organic/inorganic solvents were used in the study.

Preparation of extract
After defatting with petroleum ether, the coarsely powdered root samples
were subjected to continuous hot extraction process with methanol. The
filtered extract thus obtained was then evaporated to form a semisolid
mass which was then stored in desiccator for further use.

Phytochemical screening
Phytochemical screening was performed to detect alkaloids, saponins,
tannins, steroids, flavonoids, terpenoids, glycosides, proteins, phenolics,
carbohydrates and amino acids.8,9

Isolation of chemical marker
After phytochemical screening, column chromatography of extract was
done for isolation of active marker compound About 8.4g of methanol
extract was mixed with methanol and adequate silica gel (pore size 60–
120 mesh) to form free flowing slurry. About 675g silica gel suspension
prepared in n-hexane was charged into the glass column having
dimension 1000mm x 50 mm and allowed to stand overnight to form
a uniform silica bed. After 12-14 hrs, column was eluted with solvents
like n-hexane followed by increase in polarity of solvent by addition
of toluene, isopropyl alcohol, CHCl3, ethyl acetate in different ratio. A
fraction of 100 ml was collected at an optimized flow rate of 10 ml/min.
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TLC of collected fractions was performed with hit and trial method by
using different solvents. Elution with solvent system chloroform: ethyl
acetate 30:70 resulted in a pool of three compounds with Rf 0.20, 0.51,
0.73 on TLC plates by using ethyl acetate: n-hexane: formic acid (07: 03:
0.1 v/v/v) as mobile phase. Two compounds having Rf values 0.51 and
0.73 were isolated and purified respectively with methanol.9,10

Characterization of isolated chemical compound
Melting point and spectral analysis (IR, NMR and Mass spectroscopy)
techniques were used for chemical characterization of newly isolated
compounds.

RESULTS
Isolated compounds were characterized by melting point test, spectral
analysis and compared with literature. For identification of structure of
isolated compounds different spectroscopic techniques (IR, NMR and
Mass) were used.

Phytochemical screening of the extract
On phytochemical screening, the blackish brown methanol extract
showed the presence of alkaloids, phytosterols, flavonoids, terpenoids,
phenolics, proteins and amino acid.

Characterization and identification of isolated
compounds
Physicochemical description: Color of isolated compound 1 and
compound 2 were found to be off white and yellowish white respectively
after crystallization from methanol.
Chemical test: The isolated compounds were shown positive test of
flavonoids.
Melting point: The melting point range of compound 1 and compound 2
were found to be 217-220°C and 239-242°C respectively.

Spectral Analysis of Isolated Compounds
IR spectrum
IR spectra of compound 1 (KBr, ν, cm–1): 3300.76 (O-H), 2943.132831.32 (C-H), 1450.79-1414.65 (C-O-C), 1022.67 (C-O) confirm the
skeleton of epigallocatechin.
IR spectra of compound 2 (KBr, ν, cm–1): 3293(O-H), 2910(C-H),
1607(C=C) confirms the skeleton of epicatechin.

NMR spectrum
H NMR spectra of compound 1 (300 MHz; CDCl3): d 1.25-2.30 (6xOAc,
m); 2.89-3.04 [1H, m, H-4β (C)/H-4α(C)]; 5.09 [1H, s, H-2 (C)]; 5.38
[1H, m, H-3 (C)]; 6.57 [1H, d, J 2.1, H-6 (A)]; 6.67 [1H, d, J 2.1, H-8 (A)];
7.23 [1H, s, H-2/H-6’ (B)] confirms the structure of Epigallocatechin.
1
H NMR spectra of compound 2 (300 MHz; CDCl3): d 1.25-2.30 (5xOAc,
m); 2.87 [1H, dd, J 17.7, 2.1, H-4β (C)]; 2.98 [1H, dd, J 17.7, 4.2, H-4α(C)];
5.11 [1H, s, J < 1, H-2 (C)]; 5.39 [1H, m, J < 1, H-3 (C)]; 6.57 [1H, d, J 2.1,
H-6 (A)]; 6.67 [1H, d, J 2.1, H-8 (A)]; 7.20 [1H, d, J 8.4, H-5’ (B)]; 7.27
[1H, dd, J 8.4, 1.8, H-6’ (B)]; 7.36 [1H, d, J 1.8, H-2’ (B)] confirms the
structure of Epicatechin.
1

Mass spectrum
The mass spectra of compound 1 and compound 2 showed a molecular
ion peak at m/z 329 (M+Na) and at m/z 291 (M+H) being in agreement
with the proposed structure of Epigallocatechin and Epicatechin
respectively.
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Structure and Molecular Formula of Isolated Chemical
Compound
The molecular formulas of isolated molecules were C15H14O7 and
C15H14O6 which were confirmed by mass spectra and IR data
accessible in literature. The IUPAC name of isolated compound 1 and
2 is 2-(3,4,5-trihydroxyphenyl)-3,4-dihydro-2-H-chromene-3,5,7-triol
(CAS number: 970-74-1) and 2-(3,4-dihydroxyphenyl)-3,4-dihydro-2Hchromene-3,5,7-triol (CAS Number: 490-46-0) respectively.

DISCUSSION
Epigallocatechin and epicatechin are flavonoids of the polyphenol
group that are most commonly found as a natural product in foods and
beverages like grapes, green tea, red wine etc.11 Epigallocatechin and
epicatechin have been extensively researched for their diverse actions
on human health and as therapeutic agents in the treatment of various
human diseases. Epigallocatechin and Epicatechin both are the potent
polyphenol with various medicinal potentialities like antimicrobial,
antioxidant, anti-inflammatory, cardiovascular, neurodegenerative,
anti-diabetic,
obesity,
anti-inflammatory,
anti-allergic.12-14
Epigallocatechin and Epicatechin also plays crucial role in treatment
of human immunodeficiency virus, hepatitis C virus and carcinoma
(hepatocellular).15 Epicatechin is radio protective, especially used in
patients undergoing radiotherapy.15,16 Therefore the isolated compounds
from root extract of Roscoea purpurea plant possess considerable
beneficial therapeutic potential.

CONCLUSION
Presence of Epigallocatechin and Epicatechin has not been reported in
official substitutes (Ashwgandha or Kali Musali) and common adulterants
of Roscoea purpurea. It has been reported for the first time from root of
Roscoea purpurea (Kakoli) plant. As the market price of Epigallocatechin
and Epicatechin is approximately $ 80/g and $ 55/g respectively so, it
will be difficult for commercial manufacturers to replace Roscoea
purpurea plant with Epigallocatechin and epicatechin just to claim the
presence of Roscoea purpurea (Kakoli). Thus, for quality standardization
of Roscoea purpurea (Kakoli) containing formulations both these
isolated compounds i.e. Epigallocatechin and Epicatechin may be used
as chemical markers for differentiation and accurate identification of
authentic plants from its substitutes and common adulterants.
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