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ABSTRACT 

Objective: To evaluate the diagnostic pharmacognostical characters of Costus spicatus in rhizomes extract along with their physico-chemical 
parameters and fluorescence analysis. 
Methods: The pharmacognostical characters were determined in terms of macroscopy, microscopy, Powder microscopy, rhizome constant, 
fluorescence analysis and Preliminary phytochemical investigation.
 
Result: The fluorescence characteristics of rhizome powdered extracts were determined under UV radiation of long and short wavelengths and 
ordinary visible light. When the powdered drug and extracts were treated with different reagents and observed under UV and ordinary light, 
they emitted various colour radiations. The colour change for the rhizome powder and individual extract were distinctive and reproducible 
revealing the solvent properties to the phytoconstituents and data is present. The moister content was calculated through the loss on drying 
method and was found to be 1.43%. The swelling and foaming index values were recorded. The phytochemical investigation indicates the 
presence of the organic phytoconstituents such as alkaloids, carbohydrate, flavonoids, protein, amino acids, phenols, tannin, glycosides, steroids 
and inorganic constituents like iron, phosphate, sulphate and chlorides. 
Conclusion: Various pharmacognostical and physicochemical parameters have pivotal roles in identification, authentication and establishment 
of quality parameters of the species.
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INTRODUCTION 

Diabetes mellitus (DM) is a common metabolic disorder 
occurring due to a lack of insulin or due to the presence of 
factors that oppose the action of insulin. Two broad 
categories of DM are designated as type1and type2 DM. 
Type1 DM results from autoimmune, cell destruction which 
leads to insulin deficiency. Distinct genetic and metabolic 
defects in insulin action and/or secretion gives rise to the 
common phenotype of hyperglycemia in type 2 DM. DM leads 
to both acute and chronic complications which affect most of 
the vital organs of our body, usually even before DM could be 
diagnosed. The worldwide prevalence of DM has been rising 
in dramatically over the past two decades, from an estimated 
30 million cases in 1985 to 285 million in 2010. Based on 
current trends, >360 million individuals will have DM by the 
year 2030 1. Diabetic is characterized by a state of chronic 

hyperglycemia (peripheral insulin resistance), glucosuria, 
polyurea, polydipsia (excessive thirst), polyphagia (constant 
hunger), sudden weight loss, ketoacidosis, and ketonuria 
(urinary ketones) etc. 2. The observed that DM occurs at a 
younger age in developing countries. In the developed world, 
most diabetics are over 65 years while in developing 
countries, the majority in the age group of 45 to 64 – another 
development of enormous public health implications 3. 
Herbal medications have been used for the treatment of a 
variety of ailments, a huge number of population in the 
world is entirely dependent on traditional medicines 4. 
Medicinal plants still play a key role in world health as they 
are a rich source of many natural inhibitors and 
pharmacologically active compounds. Many of these 
substances structurally resemble biological compounds, and 
this similarity is the basis of their physiological action5. 
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Ethnopharmacological surveys have established that C. 
spicatus leaf extract of decoctions, as well as aqueous or 
alcoholic infusions, are commonly used for the treatment of 
renal calculi, cutaneous ulcers, infections, inflammation, 
urethritis, gonorrhoea and leucorrhoea6 Currently available 
therapy for diabetes includes insulin and various oral 
hypoglycaemic agents such as sulfonylureas, metformin, 
glucosidase inhibitors, troglitazone, etc. But these are 
reported to produce serious adverse side effects such as liver 
problems, lactic acidosis and diarrhoea 7. A large number of 
anti-diabetic medicines are available in the pharmaceutical 
market for diabetes and its related complications; however, 
currently, no effective therapy is available to Costus species 
cure the disease. However, due to unwanted side effects, the 
efficacies of these compounds are debatable and there is a 
demand for new compounds for the treatment of diabetes 8-9 
Despite the introduction of hypoglycemic agents from 
natural and synthetic sources. Many in the Indian medicinal 
plants have been useful to successfully manage Diabetes 
mellitus. One of the great advantages of medicinal plants is 
that these are readily available and have very low side 
effects. The Plants sourced of drugs and many currently 
available drugs have been derived directly or indirectly from 
them. The ethnobotanical information reports about 800 
plants species that may possess anti-diabetic plants potential 
10. Irrespective of the recent phytochemistry and 
pharmacological research, till now no pharmacognostic work 
has been carried out on this species. The present 
investigation used different pharmacognostic and 
phytochemical parameters to supplement the identification 
and standardization information. 

MATERIAL AND METHODS 

Collection, Identification and Authentication of plant 
species: 

The plant, Costus spicatus were collected from the 
Saliyamangalam and Thanjavur district, Tamilnadu, India. It 
was taxonomically identified and authenticated by Rev Dr. S. 
John Britto SJ, Director, The Rapinat Herbarium and Centre 
for Molecular Systematics, St. Joseph's College 
(Autonomous), Tiruchirappalli, Tamilnadu, India. The 
voucher specimens are deposited at the Rapinat herbarium 
and the voucher number is SAM 001. 

Plant material 

The rhizome was dried under shade, mechanically reduced 
to moderate coarse powder and stored in amber coloured 
airtight containers. Fresh rhizome was used for the 
macroscopical and microscopical evaluation. Coarse form of 
drug was employed for determination of physicochemical 
parameters like moisture content, ash values, swelling index, 
foaming index, foreign organic matter, extractive values, 
qualitative and fluorescence analysis. 
 

 Macroscopic and microscopic analysis 

The organoleptic characteristics such as shape, size, base and 
margin, venation of the leaves, taste and odour of the 
rhizome of C. spicatus were determined. The macroscopy, 
microscopy and powder characteristics of aerial part of plant 
were studied according to the standard methods.11,12. 
Rhizomes constants viz. stomatal index and stomatal number 
were also studied according to the standard procedures 11. 
Stomatal indices of both adaxial and abaxial epidermis in 1 
mm2 rhizome surface was determined and recorded by using 
camera lucida and stage micrometer. 

 

Physico-chemical analysis 

Air dried rhizome was used for the quantitative 
determination of ash values, extractive values, moisture 
content, swelling index, foaming index and foreign organic 
matter, via standard methods.12-15. The total ash value for a 
crude drug is not always reliable, since there is a possibility 
of presence of non-physiological substances such as earthy 
matters. So, the parameters such as acid insoluble, water 
soluble and sulphated ash values were performed. Extractive 
values with petroleum ether, chloroform, ethyl acetate, 
ethanol and water were also determined. The fluorescence 
analysis is a tool for the determination of constituents in the 
plant that gives a definite idea of the chemical nature. 
Fluorescence analysis of rhizome powdered and various 
extracts was carried out by the standard method 16. 

Preliminary phytochemical screening 

Preliminary phytochemical screening was performed using 
standard procedures 11,12,13. The extracts obtained from 
different solvents were subjected to identification tests for 
the detection of different phytoconstituents through organic 
and inorganic elements analysis, via the method of 
Khandelwal 11.
 

RESULT 

Macroscopic characters 

Costus spicatus rhizome grows to a length of approximately 1 
ft (30 cm) and a width of approximately 4 in (10 cm). It 
produces a short red cone, from which red-orange flowers 
emerge one at a time. In botanical literature, has often been 
misidentified as Costus spicatus. Both species are common 
in cultivation. In Dominican folk medicine, a herbal tea made 
from the rhizomes of C. spicatus is used to treat diabetes 
(Table: 1) (hyperglycemia).
 

Physico-chemical analysis 

The results of physicochemical parameters such as total ash, 
acid insoluble ash, water-soluble ash and sulphated ash are 
shown in Sulphated ash value (12.5%) was lower than the 
total ash value (13.4%). The acid insoluble and water soluble 
ash values were 2.5% and 9%, respectively. Further, the 
results also showed that moisture content, swelling index 
and foaming index were found to be 1.43%, 0.7 cm and less 
than 100 respectively while foreign organic content was 
found to be nill. (Table 2) The extractive values for various 
solvents such as ethanol, methanol, water, chloroform,  ethyl 
acetate and, petroleum ether were found to be 4%, 3%, 11%, 
3%, 2% and 5% respectively. 

Table 1: Ash values of C. spicatus rhizome extract              

S. No.   Parameters Values 
1 Total Ash 13.4% 
2 Acid Insoluble Ash 2.5% 
3 Water Soluble Ash 9.0% 
4 Sulphated Ash  12.5% 

 

Table 2: Moisture content, foreign organic matter, 
foaming index and swelling index of C. spicatus rhizome 

extract 

S. No.   Parameters Values 
1 Moisture Content 1.43% 
2 Foreign Organic Matter Nil 
3 Foaming Index Less than 100 
4 Swelling Index 0.7cm 
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Table 3: Extractive values of C. spicatus rhizome extract 

S. No.   Solvent Values%(w/w) 
1 Ethanol 4 
2 Methanol 3 
3 Water 11 
4 Chloroform 3 
5 Ethyl Acetate 2 
6 Petroleum Ether 5 
 

The fluorescence characteristics of crude powdered drugs 
and various extracts were determined under UV radiation of 
long and short wavelengths and ordinary visible light. When 

the powdered drug and extracts were treated with different 
reagents and observed under UV and ordinary light, they 
emitted various colour radiations. The colour change for the 
crude powder and individual extract were distinctive and 
reproducible revealing the solvent properties to the 
phytoconstituents and data is present (Table 3). 

Preliminary phytochemical screening 

The phytochemical profile of the plant revealed the presence 
of alkaloids, carbohydrates, flavonoids, proteins, amino 
acids, phenols, tannins, glycosides and steroids as organic 
phytoconstituents. (Table 4) Qualitative analysis of various 
inorganic elements revealed the presence of iron, sulphates, 
phosphates and chlorides. 

 

Table 4: Fluorescence studies of C. spicatus rhizome extract 

S.NO Analysed phytochemical factor Visible Light 
Short UV  
254nm 

Long UV 
365nm 

1 Plant powder (pp) Light Brown Black Dark Black 
2 PP with water Light Brown Light Brown Brown 
3 PP with Hexane Light Brown Dark Brown Brown 
4 PP with Chloroform Light Brown Creamish white Creamish Yellow 
5 PP with Methanol Brown Yellow  Black 
6 PP with acetone Brown Dark Black Brown 
7 PP with IN Sodium hydroxide in water Dark Brown Brownish -Yellow Dark Yellow 
8 PP with IN Hydrochloric acid Light Brown Off White Light Brown  
9 PP  with sulphuric acid with an equal amount of water
 Black Dark Brown Black 
10 PP with Nitric acid diluted with an equal amount of water
 Orangish Yellow Dark Brown Brown  

 

Table: 5 Qualitative analysis of photochemical analysis C.spicatus in rhizomes extract 

S.No Analysed 
photochemical factor 

Ethanol Methanol Water Chloroform EthylAcetate Petroleum 
Ether 

1.  Tannin ++ + + + + - 
2.  Phlobatannins + - ++ + - + 
3.  Saponin +++ + ++ + - _ 
4.  Flavonoids + ++ - + - ++ 
5.  Steroids - - + ++  - + 
6.  Terpenoids 
 ++ + + - ++ + 
7.  Triterpenoids + + - + - + 
8.  Alkaloids +++ ++ + + - ++ 
9.  Carbohydrate + - +   - + +  - 
10.  Protein ++ + ++ - +   - 
11.  Anthraquinone
 + + + - - + 
12.  Polyphenol ++ + ++ ++ + - 
13.  Glycoside + + - + - + 

+  Positive, - Negative 

 

Table 6: Qualitative analysis of Inorganic elements test of C.spicatus in rhizome extract 

S.No Inorganic elements Result 
1 Calcium - 
2 Magnesium - 
3 Sodium + 
4 Potassium - 
5 Iron + 
6 Sulphate + 
7 Phosphate + 
8 Chloride + 
9 Nitrate + 

+  Positive, --- Negative 
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DISCUSSION 

To quality control of herbal formulation is of paramount 
importance in justifying their acceptability in the modern 
system of medicine. C.spicatus has many medicinal and 
Therapeutic action and scientifically validated documents. 
The present investigation deals with all the physicochemical 
and pharmacognostical perspectives of the rhizome. (Table 
5) The was concluded from physicochemical parameters that 
total ash value was found the highest (13.4%), While acid 
insoluble ash was lowest (2.5%). Cold extractive values were 
related the percentage yield of aqueous extract was highest 
(11.0%) followed by petroleum ether (5.0%), ethanol 
(4.0%), Chloroform (3.0%), and the lowest percentage yield 
was ethyl acetate (2.0%). The moisture content was 
calculated loss dry methods and was found the 1.43%. 
(Table:6).The swelling and foaming index value are recorded 
to be 0.7cm less than 100 respectively. The phytochemical 
investigation indicates the presence of organic 
phytoconstituents such as alkaloids, carbohydrates, 
flavonoids, protein, amino acids, phenol, tannins, glycosides, 
steroids and inorganic constituents like iron, phosphate, 
sulphate and chlorides. 
 

CONCLUSION 

Various pharmacognostical and physicochemical parameters 
have pivotal roles in identification, authentication and 
establishment of quality parameters of the species.
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