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Abstract : Introduction:  The rhizome, leaves and stem of Costus 
speciosus has been in use for a long time and is believed to have 
estrogenic, antibacterial, anti inflammatory, diuretic, anti 
diabetic and hepatoprotective property by the people of North 
East and especially in Assam. 

Aim: The current study was conducted to Extract, estimate and 
to compare the proteins and carbohydrates content from 
different parts of Costus speciosus and to look for the 
photochemical contents. 

Materials and methods:  Extraction was carried out using 70% 
methanol for protein estimation while water extraction was done 
for carbohydrate quantification. Alcohol Test, Ring Test 
(Heller’s Test)[ Qualitative tests], (Lowry’s Method) and 
Modified Lowry’s Method[ Quantitative tests] were performed 
to detect and estimate the total proteins while Fehling’s Test, 
Benedict’s Test, Molisch’s Test [Qualitative tests] and Anthrone 
Method [Quantitative tests] were performed to detect and 
estimate the total carbohydrate content in different parts of the 
plant viz., leaves, stems and rhizome. Photochemical analysis for 
components like Saponin, Tannin, Steroids, Glycoside, 
Phytosterol and Flavanoid were done following previously 
described standard protocols. 

Results: Total protein content of leaf, stem and rhizome were 
found to be 99.45µg/ml 86.938µg/ml and 57.94µg/ml respectively 
while total carbohydrate content were 25.97 µg/ml., 20.72 µg/ml 
and 27.63 µg/ml respectively. Photochemicals such as saponin, 
tannin, steroid, flavanoid and phenol were found to be present. 

Conclusion: 

High content of protein and carbohydrate along with many 
important photochemical makes Costus speciosus an important 
medicinal plant for clinical research.  Future large scale study 

coupled with study on animal and human model shall prove its 
efficiency for further use. 

Key Words: Costus speciosus, proteins, carbohydrates, 
photochemical. 

1.  INTRODUCTION 

Medicinal plant constitutes an important therapeutic aid in 
alleviating ailments. Almost 80% of the world populations, 
particularly in the third world are fully dependent on 
medicinal plants for meeting their health care needs [1] . India 
is a country rich in indigenous herbal resources which grow 
on their varied topography and under changing agro-climatic 
conditions permitting the growth of almost 20,000 plant 
species, of which about 2,500 are of medicinal value. The 
world is now looking towards India for new drugs to manage 
various challenging diseases because of its rich biodiversity 
of medicinal plants. Costus speciosus or crape ginger is 
possibly the best known cultivated species of the genus 
Costus. It is an erect herbaceous plant up to 2m height with 
long lanceolate leaves and white fragrant flowers in terminal 
clusters [2] . 

 Costus speciosus belongs to the family zingiberaceae. It is 
known as Jom lakhuti in Assamese. The plant possesses 
horizontal rhizomatous rootstock. Rhizome of this plant is 
used as medicine. In ayurveda the rhizomes were ascribed to 
be bitter, astringent, acrid, cooling, aphrodisiac, purgative, 
antihelminthic, depurative, febrifuge, expectorant and tonic. 
The rhizome of the plant is used as estrogenic, antibacterial, 
anti inflammatory, diuretic, anti diabetic and hepatoprotective 
[3] Costus speciosus (Koening) sm., is native to the Malay 
Peninsula of Southeast Asia. In India the plant naturalizes in 
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Sub-Himalayan tract, in parts of central India and in the 
Western Ghats of Maharashtra, Karnataka and Kerala. There 
are more than 100 species of the Costus. The different species 
of Costus vary in flower colour. The plant is widely 
distributed in India in the tropical or sub-tropical climate from 
the sea level to the Himalayas, excluding the arid and semi-
arid areas of Punjab, Haryana, Rajasthan, Gujarat and the 
Peninsular India. The aim of this study was to elucidate the 
presence of various bioactive compound such as proteins, 
carbohydrates, phytochemicals in the species Costus 
speciosus and to estimate the amount  of protein in the sample 
by various methods and to compare it. 

2. REVIEW OF LITERATURE 

Medicinal plants contain some organic compounds which 
provide definite physiological action on the human body and 
these bioactive substances are referred to as phytochemicals. 
These include tannins, alkaloids, saponins, steroids, phenols, 
flavanoids and terpenoids [4] . Although, very little research 
has been done on Costus speciosus with respect to its 
phytochemicals concentration. The major chemical 
constituents are Diosgenin, curcumin and curcuminoids 
[5].Few other constituents isolated are Tigogenin, Dioscin, 
Gracillin β - sitosterol glucoside. Saponins were also reported 
from rhizomes, including seeds and roots. Saponins isolated 
from seeds were reported to possess hypotensive and 
spasmolytic effect. Various compounds like α-amyrinsterate, 
β-amyrin and lupeol Palmitates was isolated from leaves. 
Two new quinones-dihydrophytylplastoquinone and its 6-
methyl derivatives and α-tocopherols isolated from seeds[6]. 
Five new compounds-tetradecyl 13-methylpentadecanoate, 
tetradecyl 11-methyltridecanoate, 14-oxotricosanoic acid, 14-
oxoheptacosanoic acid and 15-oxooctacosanoic acid- isolated 
from rhizomes. Seed oil (6.0%) consists of palmitic acid 
(55.97%), oleic acid (23.75%), linoleic, stearic, myristic and 
lauric acids. Defatted seeds contained diosgenin, glucose, 
galactose and rhamnose. From the roots, 31-
norcycloartanone, cycloartanol, cycloartenol and 
cyclolaudenol were isolated .Methyl 3-(4-hydroxyphenyl)-2E 
propenoate was isolated from rhizomes [7] . 

3. MATERIALS AND METHODS 

3.1 Protein Estimation 

3.1.1 Plant Material Preparation and Extraction  

Fresh plant was collected and washed with running tap water 
followed by double distilled water. It was subjected to 
extraction by phosphate buffer.10gm of each leaf; stem and 
rhizome were macerated with 50ml of phosphate buffer using 

mortar and pestle and filtered using what man filter paper by 
centrifuging at 4000 rpm for 20 minutes by discarding the 
palate. The above steps were performed for each leaf, stem 
and rhizome samples separately until a clear extract was 
obtained. The extract was stored in refrigerator for further 
use.   
 

Serial 
Number  

Test Protocol Followed 

1 Qualitative Test For Protein Alcohol Test 

2 Qualitative Test For Protein Ring Test (Heller’s 
Test) 

3 Quantitative Test For Protein  (Lowry’s Method) 

4 Quantitative Test For Protein Modified Lowry’s 
Method 

 

3.2 Estimation of Carbohydrate 

3.2.1Preparation of Aqueous Plant Extract 
10mg of each fresh leaf, stem and rhizome were weighed and 
macerated with 50ml of distilled water using mortar and 
pestle. The plant materials were macerated separately. The 
macerate was then filtered using whatman filter paper. The 
extracts were preserved separately in three beakers and kept 
in fridge until its further use for estimation of carbohydrates.  

Serial 
Number 

Test Protocol 
Followed 

1 Qualitative Test For 
Carbohydrate 

Fehling’s Test 

2 Qualitative Test For 
Carbohydrate 

Benedict’s Test 

3 Qualitative Test For 
Carbohydrate 

Molisch’s Test 

4 Quantitative Test  For 
Carbohydrate 

Anthrone 
Method 
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3.3 Phytochemical Analysis 

 3.3.3Preparation of Methanol Extract 
15mg of each fresh leaf, stem and rhizome were weighed and 
macerated with 80% methanol (i.e. 36ml of methanol in 45ml 
of distilled water) using mortar and pestle. The macerates 

were then filtered using whatman filter paper and the extracts 
were preserved separately in three beakers and kept in fridge 
until further use. The freshly prepared plant sample was used 
for analysis of various phytochemicals. The table below 
shows different tests carried out for different components. 

 
Serial 

Number 

Component 

tested 
Concise protocol followed 

1 Saponin The 2ml of the extract was mixed with 5ml of distilled water in a test tube and it 

was shaken vigorously. Formation of stable foam was taken as an indication for the 

presence of saponin. 

2 Tannin 1ml of the extract was mixed with 2ml of 5% solution of FeCl3 . A black coloration 

indicated the presence of tannins. 

3 Steroids 1ml of the extract was mixed with 2ml of chloroform. To it concentrated H2SO4 was 

added sidewise.  Red color produced in lower chloroform layer indicated the 

presence of steroids. 

4 Glycoside Extracts were hydrolyzed with dil. HCl and then subjected to test for glycosides. 

Extracts were treated with Ferric chloride solution and immersed in boiling H2O for 

about 5 min. The mixture was cooled and extracted with equal volume of benzene. 

The benzene layer was separated and treated with ammonia solution. Formation of 

rose pink colour in the ammonia layer indicates the presence of glycosides 

5 Phytosterol Extracts were treated with chloroform and filtered. The filtrates were treated with 

few drops of conc. H2SO4, shaken and allowed to stand. Appearance of golden 

yellow colour indicates the presence of phytosterols. 

6 Flavanoid 3ml of sample was mixed with 2ml of 2% NaOH. An intense yellow was formed 

which turned colorless on addition of few drops of diluted acid which indicated the 

presence of flavanoid. 

4. RESULTS 

4.1 Estimation of Protein (By Lowry’s) :  

The total protein content in different parts of Costus specious 
using two different methods i.e. Normal Lowry’s and 
Modified Lowry’s method were estimated. Total protein 
content of leaf was found to be 99.45µg/ml. Total protein 
content of stem and rhizome using the same method was 
found to be 86.938µg/ml and 57.94µg/ml respectively [Figure 
1].  
 
 
 
 

 

 
Figure 1: Bar diagram representing the levels of protein 
in leaf, stem and rhizome of Costus speciosus. 
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4.2 Estimation of Carbohydrate 

The total carbohydrate content of different parts of the plant 
was estimated. The carbohydrate content of leaf was found to 
be 25.97 µg/ml. The total carbohydrate content of stem was 
found to be 20.72 µg/ml and that of rhizome was found to be 
27.63 µg/ml [Figure 2]. 
 

 
 
Figure 2: Bar diagram representing the levels of 
carbohydrates in leaf, stem and rhizome of Costus 
speciosus. 

4.3 Phytochemical Analysis 

The presence of various phytochemicals of the plant Costus 
speciosus was seen. Phytochemicals such as saponin, tannin, 
steroid, flavanoid and phenol were found to be present [Table 
1].  

Table 1: Qualitative analysis of phytochemicals present in 
Costus speciocus. 

PHYTOCHEMICAL POSITIVE NEGATIVE 

SAPONIN    

STEROID    

PHYTOSTEROL    

FLAVANOID    

TANNIN    

GLYCOSIDE    

PHENOL    

5. DISCUSSION 

 For the quantitative estimation of protein the extract was 
prepared in phosphate buffer and two methods were followed 
and compared. They are the Normal Lowry’s method and the 
Modified Lowry’s method. The modified method uses the 
straight line equation y = mx + c for the estimation of the 
unknown sample. The result obtained from the modified 
method was found to be for accurate and précised. The 
protein content of the plant Costus speciosus was found to be 
highest in leaf. The protein content was the least in the 
rhizome which implies that the leaf of this plant can be useful 
as high source of protein. 

For the quantitative estimation of carbohydrate aqueous 
extract was prepared and the method followed was Anthrone 
method. The carbohydrate content of the plant was found to 
be highest in the rhizome and least in the leaf.  

 For the phytochemicals screening the extract was prepared in 
methanol. the whole plant extract have revealed the presence 
of flavanoids, tannins, steroids, saponins and phenols. The 
curative properties of medicinal plants are perhaps due to the 
presence of various phytochemicals such as saponin, 
flavanoids, tannins, steroids, phenols. The preliminary 
screening tests may subsequently lead to the drug discovery 
and development. These tests facilitate their quantitative 
estimation and detection of pharmacologically active 
chemical compounds. 

6.  CONCLUSION 

From the above results it is clear that Costus speciosus has 
high protein content in its leaf i.e. 99.45 µg/ml. For the 
estimation of protein, extract was prepared in phosphate 
buffer and two methods were used for its quantitative 
estimation. Among the two methods i.e. Normal Lowry’s and 
Modified Lowry’s method, the results obtained from the 
Modified method was more précised. It has high carbohydrate 
content in rhizome i.e. 27.43µg/ml. Moreover, presence of 
pharmacologically important phytochemicals was seen such 
as saponin, tannin, steroid, flavanoid, phenol. 
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