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ABSTRACT
The ancient wisdom in Ayurveda medicine is still not exhaustively explored. Multiple exotic
plants existent in India which are not described in classical literature of Ayurveda are
commonly referred to as Anukta Dravya (undocumented). Costus pictus D.Don is such a plant,
recently introduced in India from Mexico, which is used for renal disorders there. In India, it is
used in Diabetes mellitus. This is proven for antidiabetic, antioxidant, anticancerous,
antimicrobial and diuretic actions. It is an easily propagated, palatable and cost effective plant.
Identification through pharmacognostical and phytochemical studies is essential for the
standardization of any plant. The green leaf is narrowly elliptic with 10 to 25cm length and 2.5
to 6cm width. Microscopy revealed presence of vascular bundles, unicellular trichomes in upper
epidermis, thin walled parenchyma cells in ground tissue and layers of parenchymatous
hypodermis. Powder microscopy showed presence of epidermal parenchyma cells with
underlying chlorenchyma group of fibers and fibro vascular bundles.TLC photo documentation
revealed presence of many phytoconstituents with different Rf values. Densitometric scan
showed many peaks, 10 at 254nm, 11 at 366nm, 6 at 520nm and 9 at 620 nm after
derivatisation. Moisture content was 20%. The percentage of total ash, acid insoluble ash, and
water insoluble ash was determined. The water soluble extractive value was 22.57 which is
highest among all the extracts. The results indicated the presence of alkaloid, steroids, tannins,
flavanoids, phenol, carbohydrate and resin in ethanolic extract and steroid, flavanoids, phenols,
saponins, tannins and glycosides in water extract.
KEYWORDS: Costus pictus, Anuktadravya, Pharmacognosy, Phytochemistry, HPTLC.
INTRODUCTION
Ayurvedic herbal medicine has been refined
existent in India which are not referred to either in
by thousands of years of experience and practical
classical literature of Ayurveda i.e. Ayurveda Saṃhitas
application. Many natural measures are being shown
or in Nighanṭus and are commonly referred to as
to produce better results than drugs or surgery
Anukta Dravya (undocumented) in Ayurveda.[3]
without side effects. Also there is an evidence that
Therefore, there is an urgent need to demarcate,
many current drug therapies simply suppress
identify and then analyze them scientifically.
symptoms and ignore the underlying disease
Costus pictus D.Don is a recently introduced
processes. In contrast, many natural products appear
plant in India from Mexico which is used for renal
to address the cause of many such diseases and yield
disorders there. In India it is used for treatment of
superior clinical results. Research in this field is a
Diabetes mellitus. Methanolic extract of Costus pictus
never ending process.[1] Studies have already
D.Don was found to reverse fatty changes, sinusoidal
reported that natural sources of medicinal plant are
dilatation, degeneration and inflammation of liver
unable to meet the demand for popular herbal
cells in diabetic rats.[4] In different studies it was
products. [2]
proven that this plant had antioxidant, anti
Hence there is a compelling need to search for
cancerous, antimicrobial and diuretic actions. It is a
less known plants with multiple uses reported in
widely grown plant which does not need much care
ethno medicine and incorporate it after thorough
and easily propagated. It is palatable and cost
screening into popular use. Multiple exotic plants are
effective drug also. Local name is Insulin plant and
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the botanical source is Costus pictus D.Don ex Lindl.
belonging to the family Costaceae (sub-family of
Zingiberaceae). This is a native of South and Central
America, widely cultivated in South India and also
run wild in many places.[5]
Traditionally, Costus pictus D.Don is known
for glucose lowering activity, valued mainly for its
tonic, stimulant, antiseptic, aphrodisiac property and
able to check the hair turning grey. Its root is
anodyne, antibacterial, antispasmodic, aphrodisiac,
carminative, stimulant, stomachic, tonic and
vermifuge.[6] In India, the plant is popularly known as
‘Insulin Plant’. Local people eat the leaves to cure
diabetis. The rhizomes are cooked, eaten and used as
anthelmintic.[7] In Folk Medicine of Mexico, its
infusion is used to treat renal disorders and
inflammation.[8] In Cuba, the decoction of leaves is
traditionally used for urinary infections including
lithiasis and renal colitis.[9]
From a practical perspective, Pharmacognosy
includes quality control (identity, purity, constancy),
efficacy (therapeutic indications, clinical studies,
pharmacological investigations) and safety (adverse
reactions, drug interactions, contra-indications,
precautions).[10] Detailed pharmacognostical study of
plant help us to differentiate between closely related
species of the same genus or related genera of the
same family. Apart from this, proper identification of
plant excluding with the adulterant morphologically
and microscopically is necessary for assuring the
quality of drugs up to adequate standard. So before
using a drug, it is very much essential to carry out its
detailed pharmacognostical study. The isolation,
purification and identification of active constituents
are chemical methods of evaluation. Preliminary
phytochemical screening is a part of chemical
evaluation. A plant contains many chemical
compounds such as carbohydrates, proteins, lipids,
alkaloids, glycosides, tannins and oils that exert a
physiological and therapeutic effect. The plant is
subjected to preliminary phytochemical screening for
the detection of various plant constituents[11] The
preliminary phytochemical studies are essential to
know the basic constituents present in drug. It helps
to get an idea about the enormous variety of organic
substances. The action of a drug depends upon the
basic components present in the drug.[12] So this
study is aimed to draw a morphological, histological
and phytochemical standard of Costus pictus D.Don.
MATERIALS AND METHODS
Collection of Sample
Leaf of Costus pictus D.Don plant was
collected from VPSV college garden, Kottakkal during
2015. The authenticity of leaves were confirmed by
experts of Dravyaguna vijnanam department of VPSV

Ayurveda college, Kottakkal. Sample was cleaned and
dried. Dried sample was powdered and kept in air
tight bottles. This powder was used for
phytochemical studies.
Macroscopy
The external morphological features of the
test drug, leaf of Costus pictus D.Don were keenly
observed under naked eye and documented by using
Fujifilm Finepix JV200 digital camera with size
indicating rulers. The work had been carried out in
Dept. of Dravyaguna vijnanam, V.P.S.V. Ayurveda
College, Kottakkal.
Microscopy
Compound Microscope, slides, cover slips,
sharp blades, safranin stain, petri dishes, watch glass,
thin painting brush, pure water, dropper, forceps and
needle were used for microscopy procedure. The
work had been carried out in Dept. of Dravyaguna
vijnanam, V.P.S.V. Ayurveda College, Kottakkal. Fresh
green, full-grown and healthy plant of Costus pictus
D.Don was collected from its natural habitat. The
Plant was washed in pure water to remove all the
impurities. A portion of leaf containing midrib and
laminar region of leaf of almost straight and sufficient
length to hold the sample was selected. The histology
of leaf was recorded following the API guidelines
using a Zeiss AXIO trinocular microscope attached
with Zeiss Axio Cam camera. The Photographs of the
sections were taken using digital camera attached to
the microscope.
Powder Microscopy
A pinch of powder was warmed with drops of
chloral hydrate on a microscopic slide and mounted
in glycerine. Slides observed under microscope and
diagnostic
characters
were
observed
and
photographed using Zeiss AXIO trinocular
microscope attached with Zeiss Axio Cam camera
under bright field light. Magnifications of the figures
are indicated by the scale-bars.
Preliminary Phytochemical Analysis
Leaf of Costus pictus D.Don plant was
collected from VPSV college garden, cleaned and
dried. Dried sample was powdered and kept in air
tight bottles. This powder was used for
phytochemical studies. Analysis of loss on drying,
total ash, acid insoluble ash, water soluble ash,
volatile oil content, moisture content, alcohol soluble
extractive, water soluble extractive, successive
solvent extraction, cold alcohol extraction and cold
water extraction had been carried out to evolve
parameters for checking its quality.[13] Qualitative
tests were done to detect presence of alkaloids,
carbohydrates,
steroids,
saponins,
tannins,
flavonoides, phenol, coumarins, triterpenoides,
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carboxylic acid, resin, quinines and aminoacids in
aqueous extract of Costus pictus D.Don. as per API
guidelines.[14,15]
HPTLC analysis
Instruments used for HPTLC analysis were
Linomat camag applicator and Linomat scanner.
Wincat software was used. 1gm of Costus ictus D.Don
leaf powder was extracted with 10ml of ethanol. 4, 8
and 12µl of the above extract was applied on a precoated silica gel F254 on aluminum plates to a band
width of 7mm using Linomat 5 TLC applicator. The
plate was developed in Toluene: Ethyl acetate (9.0:
1.0). The developed plates were visualized in UV 254,
366, and then derivatised with vanillin sulphuric acid
and scanned under UV 254nm, 366nm and 620nm
(after derivatisation). Rf, colour of the spots and
densitometric scan were recorded.[16,17]
RESULTS
Macroscopy of Costus pictus D.Don leaf
The leaves were simple, large fresh looking
spirally arranged, oblong-lanceolate being dark green
above and lighter green below. The shape of the leaf
was narrowly elliptic with the length 10 to 25cm and
width 2.5 to 6cm. Leaf was green in colour with
characteristic taste and odour. (Figure no.1)
Microscopy of Costus pictus D.Don leaf
Leaf was shallowly boat shaped, having a
group of vascular bundles. It consisted of thin
epidermal layer. On the upper epidermis, simple
unicellular, pointed non-glandular trichomes were
present. The ground tissue had wide, thin walled
compact parenchyma cells with shrunken walls.
Below the upper epidermis and above the lower
epidermis there were two to three layers of
parenchymatous hypodermis.The vascular system of
the midrib had wide, circular thin walled xylem
elements and small clusters of phloem elements
located on the upper side. The vascular bundle was
surrounded by wide layer of parenchymatous bundle
sheath. The vascular bundles of the lamina occured in
a single horizontal row of the median part of the
lamina. The lamina- bundles also had one or two
wide circular xylem elements and thick clusters of
phloem and parenchymatous bundle sheath. (Figure
no. 2 - 7)
Powder Microscopy of Leaves of Costus pictus
D.Don
Microscopic studies of powdered leaf of
Costus pictus D.Don showed presence of Epidermal
Parenchyma cells with underlying chlorenchyma
group of fibers and fibro vascular bundles. (Figure
no.8, Figure no.9)

Phytochemical Analysis
Quantitative Phytochemistry
Table 1: Results of Quantitative Phytochemical
Analysis
Parameter

Results n=
3% w/w

Loss on drying

9.42

Total Ash

14.16

Acid insoluble Ash

0.90

Water soluble Ash

7.88

Volatile oil

30

Moisture content

20

Alcohol soluble extractive value

6.33

Water soluble extractive value

22.57

Cold alcohol extractive value

9.14

Cold water extractive value

15.6

Successive solvent extraction was done using
hexane, chloroform, ethyl acetate and alcohol. Results
were tabulated in table no: 2
Table 2: Results of Successive Solvent Extraction
Solvent

Yield % w/w

Hexane

5.62

Chloroform

1.77

Ethyl acetate

1.82

Alcohol

4.14

Water

11.46

Qualitative Phytochemistry
Qualitative analysis was done in ethanolic
extract, water extract, cold alcohol extract and cold
water extract of Costus Pictus D. Don leaf powder.
Results are tabulated in table no 3, and 4. These are
helpful to know the basic constituents present in the
drug. Action of any drug depends upon these basic
components.
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Table 3: Qualitative Analysis of Ethanoilc Extract
Tests

Colour if positive

Ethanoilc extract

Dragendroff’s test

Orange red precipitate

Orange red precipitate

Wagners test

Reddish brown precipitate

Reddish brown precipitate

Mayers test

Dull white precipitate

Dull white precipitate

Hagers test

Yellow precipitate

Yellow precipitate

Liebermann- buchard test

Bluish green colour

Bluish green colour

Salkowski test

Bluish red to cherry red color
in chloroform layer and green
fluorescence in acid layer

Bluish red to cherry red color
in chloroform layer and green
fluorescence in acid layer

Molish test

Violet ring

Violet ring

Fehlings test

Brick red precipitate

Brick red precipitate

Benedicts test

Red precipitate

Red precipitate

Dark blue or green or brown

Dark blue or green or brown

Red or pink

Red or pink

Stable froth

No stable froth

Pink

Brown color

Yellow

Brown color

Blue to blue black

Blue to blue black

Brisk effervescence

No Brisk effervescence

Purple colour

No purple color

Turbidity

Turbidity

Pink/purple/red

Golden yellow

Alkaloids

Steroids

Carbohydrate

Tannin
With FeCl3
Flavonoids
Shinoda’s test
Saponins
With NaHCO3
Triterpenoids
Tin and thionyl chloride test
Coumarins
With 2 N NaOH
Phenols
With alcoholic ferric chloride
Carboxylic acid
With water and NaHCO3
Amino acid
With ninhydrine reagent
Resin
With aqueous acetone
Quinone
Conc. sulphuric acid
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Table 4: Qualitative Analysis of Different Extracts
Hot water
extract

Hot alcohol
extract

Cold water
extract

Alkaloid

-

+

-

+

Steroid

+

+

-

-

Tannin

+

+

+

+

Flavanoids

+

+

-

+

Saponins

+

-

+

-

Phenol

+

+

-

-

Glycoside

+

+

+

Anthraquinone

-

-

-

Carbohydrate

+

Terpinoid

-

Carboxylic acid

-

Resin

+

Quinone

-

Coumarine

-

Amino acid

-

Cold alcohol
extract

HPTLC analysis of Costus pictus D.Don leaf powder
HPTLC finger print profile of ethanol extract of Costus pictus D. Don had been obtained with suitable solvent
system, Toluene: Ethyl acetate (9.0: 1.0)
The developed plates were visualized under UV light and white and then under light after derivatisation
with vanillin sulphuric acid reagent. Rf, colour of the spots and densitometric scan at different nanometers
were recorded. HPTLC: TLC photo – documentation revealed presence of many phytoconstituents with
different Rf values. Densitometric scan of the plates showed numerous bands under 254nm, 366nm, 520nm &
620nm after derivatisation. There are 10 peaks at 254nm, 11 peaks 366nm, 6 peaks at 520nm and 9 peaks
620nm after derivatisation. (Fig. no: 10 - Fig. no 14)
Table 5: Rf Values of All The Samples
At 254nm

At 366nm

After Derivatisation

-

0.07 (F. Orange)

0.07 (D. purple)

0.10 (L. green)

0.10 (FD. yellow)

-

-

-

0.14 (D. purple)

0.16 (L. green)

0.16 (FD. red)

-

0.20 (L. green)

-

-

-

-

0.23 (L. purple)

0.26 (L. green)

-

-

0.31(D. green)

0.31 (FD. red)

-

-

-

0.35 (D. purple)

0.37 (D. green)

-

-

-

0.41 (FD. red)

-
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0.44 (L. green)

-

0.44 (D. purple)

0.48 (L. green)

0.48 (FD. red)

0.48 (L. yellow)

-

-

0.50 (L. purple)

0.54 (D. green)

0.54 (FD. red)

0.54 (D. green)

0.58 (L. green)

-

-

-

-

0.62 (D. green)

0.64 (L. green)

-

-

-

0.66 (FD. red)

-

-

-

0.68 (L. purple)

0.71 (L. green)

0.71 (FD. red)

0.71 (L. purple)

-

0.74 (FD. pink)

-

-

0.78 (FD. red)

0.78 (D. purple)

-

0.84 (FD. purple)

0.84 (D. purple)

F- Fluorescent; D – dark; L – light

Fig no. 1 Macroscopy of Costus pictus D.Don leaf

Upper epidermis

Vascular bundle

Lower epidermis

Fig no.2 Microscopy of Costus pictus D.Don Midrib portion – 100 X view
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Upper epidermis
Chollenchyma
Chlorophyll
Vascular bundle

Lower epidermis

Fig no .3 Laminar portion 100 X view
Unicellular trichome

Fig no.4 Midrib portion 100X view

Xylem
Phloem

Parenchym
a
Fig no.5 Vascular bundle 100 X view
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Chlorophyll
Phloem
Xylem

Fig no. 6 Vascular bundle 450 X view

Cuticle

Chollenchyma

Fig no. 7 Midrib region 450 X view
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Epidermal parenchyma cells

Parenchyma cells of mesophyll

Epidermal parenchyma cells with underlying chlorenchyma

Palisade cells in surface view

Group of fibres

Fig no. 8 Powder microscopy of Costus pictus D.Don leaf
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Parenchyma cells from pith

Parenchyma cells with fibres

Fragment of vascular bundle

Parenchyma cells with
content

Pitted parenchyma

Fibro vascular bundle

Fig no. 9 Powder microscopy
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At 254 nm

At 366 nm

After Derivatisation

track 1- Leaf of Costus pictus D.Don– 4µl; track 2– 8µl; track 3 – 12µl
Solvent system: Toluene: Ethyl acetate (9.0: 1.0)
Fig no. 10 HPTLC photo documentation of ethanol extract of Costus pictus D.Don

Fig no.11 Densitometric scan of the sample of Costus pictus D.Don ( At 254nm)
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Fig no. 12 Densitometric scan of the sample of Costus pictus D.Don ( At 366nm)

Fig No.13 Densitometric scan of the sample of Costus pictus D.Don (At 520 nm)
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Fig No 14 Densitometric scan of the sample of Costus pictus D.Don ( At 620nm)
DISCUSSION
The macroscopic features recorded can be
content in sample and it was 9.42%w/w. Extractive
used for preliminary identification of the particular
values were also determined. Water soluble
plant. In many of studies reported earlier, the macroextractive value was found to be 22.57 which is
microscopic studies have been proved to be effective
highest among all the extracts, which show high
in establishing the authenticity and detection of
water soluble contents in plant in present study. All
adulterants/substitutes for herbal raw drugs.[18,19]
these pharmacopoeial parameter helps to determine
Costus pictus D. Don is a perennial herb. The stem is
the quality and purity of herbal drugs. The results
red with spiral light leaves and hairy, the tissue paper
indicate presence of alkaloid, steroids, tannins,
like flowers. The leaves are simple, large fresh
flavanoids, phenol, saponins, carbohydrate and resin
looking spirally arranged, oblong-lanceolate being
in ethanolic extract and in water extract contained
dark green above and lighter green below. The shape
steroid, flavanoids, phenols, saponins, tannins,
of the leaf is narrowly elliptic with the length 10 to
glycosides which are reported to possess various
25cm and width 2.5 to 6cm. Leaf is green in colour
properties. These preliminary analyses of chemical
with characteristic taste and odour. Microscopical
composition are one of the preliminary methods to
characters found in midrib and laminar portion of the
analyze chemistry of herbs. HPTLC photo
leaf were similar to description in different research
documentation revealed presence of phyto
articles.[20,21] Leaf powder of the shade dried drug
constituents with different Rf values. The area under
was subjected to phytochemical analysis. No foreign
graph gives an idea about the quantitative analysis of
matter was detected. Deterioration time of the plant
test drug. Densitometric scan of the plates showed
material is directly proportional to the amount of
diagnostic bands under 254nm, 366nm, 520nm and
water present in plant material. In the present study
620nm and post derivatisation. HPTLC fingerprinting
moisture content was 20% in dried sample showing
is an effective technique of screening herbal raw
it cannot be stored for a period of time without
drugs for authenticity and quality.[22,23]
spoilage and it will be susceptible to microbial
CONCLUSION
growth. Total ash indicative of the total inorganic
The current study is useful in identification
composition of the drug was found to be 14.16%
and quality control of one of extrapharmacopoeial
w/w, acid insoluble ash indicating the siliceous
drug and can provide standard HPTLC profiles with
matters was found to be 0.90% for the test sample,
selected solvent system. This may be helpful for
water soluble ash indicating the ash which is readily
proper identification/ authentication of drug and
soluble in water was found to be 7.88% w/w. Loss on
may provide the base for further studies.
drying indicates the moisture and volatile matter
IJAPR | January 2021 | Vol 9 | Issue 1

23

Int. J. Ayur. Pharma Research, 2021;9(1):11-24

ACKNOWLEDGEMENT
Authors are grateful to Mrs.Suchitra
N.Prabhu, and Dr.K.N.Sunil Kumar, Research Officers
of SDM Centre for Research in Ayurveda and Allied
Sciences, Udupi for support.
REFERENCES
1. Devi VK, Jain N, Valli KS. Importance of novel drug
delivery systems in herbal medicines. Pharmacogn
Rev. 2010; 4(7): 27-31.
2. Ved D K, Goraya G.S. Demand and Supply of
Medicinal Plants in India. 2008; FRLHT, Bangalore;
p. 27-30.
3. Kusuma G, Joshi V K. Nomenclature of Anukta
Dravya. Ancient Sci Life 2010; 29: 17-23.
4. Jothivel Net al. Anti diabetic activity of methanol
leaf extract of Costus pictus D.Don in Alloxan
induced diabetic rats.Journal of Health Science.
2007; 53(6):p.655-663.
5. Costus Pictus-painted spiral ginger; flowers of India
(Internet)
cited
on
18/12/2020.
http://
www.flowersofindia.net/catalog/slides/Painted
Spiral Ginger.html
6. Prakash K. Hegde, Harini A. Rao, Prasanna N. Rao. A
review on Insulin plant (Costus igneus Nak).
Pharmacogn Rev. 2014 Jan-Jun; 8(15): 67–72.
7. M. B. Antony, Insulin plant in gardens, Natural
Product. Radiance. 2004; 3(5): p.349-350.
8. Meléndez-Camargo ME etal, Evaluation of the
diuretic effect of the aqueous extract of
Costuspictus D. Don in rat. Proc West Pharmacol
Soc. 2006 Dec; 49: 72–74.
9. Pérez Machín Maykel et al. Actividad diurética de
una decocción de Costus pictus D. Don. Rev Cubana
Plant Med [Internet]. 2010 June [cited 2021 Jan 15];
15(2):3-12.
10. Kazemi M et al. Clinical pharmacognosy- A new
interesting era of pharmacy in the third millennium.
Daru. 2012; Aug 30; 20(1):18.
11. C.K Kokate, A.P. Purohit, S.B. Gokhale,
Pharmacognosy. 51st ed. Pune, India; Nirali
Prakashan Publisher; July 2015; 7.p.15-16.
12. C.K Kokate, A.P. Purohit, S.B. Gokhale,
Pharmacognosy. 51st ed. Pune, India; Nirali
Prakashan Publisher; July 2015; 7.p.16-46.

13. Quality control methods for medicinal plant
materials. Geneva: WHO- World health organization
1998; p.16-20, 25-8.
14. Brain KR, Turner T. The practical evaluation of
Phytopharmaceuticals. Wright-Scientechnica; 1st
ed.Bristol:1975; p.10-12.
15. Harborne JB. Method of extraction and isolation in
Phytochemical methods. 2nd edition, London;
Chapman & Hall; 1998; p.60-66.
16. Sethi PD. High Performance Thin Layer
Chromatography. 1st edition, New Delhi; CBS
Publishers and Distributors; 1996; p.1-56.
17. Stahl I. Thin layer Chromatography, a laboratory
hand book. Berlin: Springer-Verlag; 1969; p.52-86,
p.127-8.
18. Sunil Kumar KN, Sangeetha B, Rajalekshmi M,
Ravishankar B, Muralidhar R, Yashovarma B.
Pharmacognostical and preliminary phytochemical
studies on dyer’s oleander mistletoe - Viscum
orientale Willd. Indian Journal of Natural Products
& Resources 2013; 4(3): p.260-9.
19. Sunil Kumar KN. Macro- and microscopic
examination of leaves of Cinnamomum malabatrum
(Burm. f.) Blume sold as Tamalapatra. AYU 2013;
34(2):p.193-9.
20. Ajithadas Aruna, Ramraj Nandhini, Venkatachalam
Karthikeyan,
Pandi
Bose,
Shanmuganathan
Jegadeesh, Kannappan Vijayalakshmi. Insulin Plant
(Costus
pictus)
Leaves:
Pharmacognostical
Standardization and Phytochemical Evaluation.
American Journal of Pharmacy & Health Research
2014; 2(8) 106-119.
21. Veena sanjay katoriya, Gitanjali deokar, Sanjay
kshirsagar. Pharmacognostic investigation, isolation
and evalution of diosgenin from costus pictus d.don.
International journal of institutional pharmacy and
life sciences May-June 2016; 6(3): 389-404.
22. Saraswathy A, Shakila R, Sunil Kumar KN. HPTLC
Fingerprint profile of some Cinnamomum species.
Phcog J 2009; 8: 211-5.
23. Sunil Kumar KN, Shakila R, Amerjothy S.
Physicochemical
evaluation,
nutraceutical
composition and HPLC-UV fingerprint of
Helicanthus elastica (Desr.) Danser (Indian Mango
Mistletoe). Int J Green Pharm 2014; 8: 175-9.

Cite this article as:
Hasna.T, Vivek.P, Manojkumar.N. Preliminary Pharmacognostical, Phytochemical
Study And Hptlc Analysis of Costus Pictus D.Don. International Journal of Ayurveda
and Pharma Research. 2021;9(1):11-24.
Source of support: Nil, Conflict of interest: None Declared

*Address for correspondence
Dr Hasna.T
Assistant Professor,
Department of
Dravyagunavijnana,
Govt Ayurveda College, Kannur,
Kerala, India.
Email: t.hasna2@gmail.com
Phone: 8086932944

Disclaimer: IJAPR is solely owned by Mahadev Publications - dedicated to publish quality research, while every effort has been taken to verify
the accuracy of the content published in our Journal. IJAPR cannot accept any responsibility or liability for the articles content which are
published. The views expressed in articles by our contributing authors are not necessarily those of IJAPR editor or editorial board members.

Available online at: http://ijapr.in

24

