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ABSTRACT

The Zingiberaceae plants are characterized by their tuberous or 
non-tuberous rhizomes, which have strong aromatic and medicinal 
properties. Costus speciosus (Koen) J.E. Sm. (Keu, Crape ginger) 
is the only species in the genus Costus that is medicinally 
important which possesses a diverse number of pharmacological 
activities. It is an Indian ornamental plant, has long been 
medicinally used in traditional systems of medicine. It has a wide 
numbers of phytochemical constituents which possesses activities 
like astringent, aphrodisiac, purgative, anthelmintic, depurative, 
febrifuge and expectorant. The present article gives an account of 
updated information on its phytochemical and free radical 
scavenging properties by DPPH assay. The assay revealed that 
ethanolic extract of Costus speciosus showed maximum level of 
free radical scavenging activity with 71.61±0.02% with IC50 value 
25(µg/ml). In general, the ethanolic extracts were better free 
radical scavengers than the methanolic and aqueous extracts. Our 
findings also showed a strong correlation of antioxidant activity 
with the total phenolic content. The findings indicated promising 
antioxidant activity of crude extracts of the above plant needs 
further exploration for their effective use in both modern and 
traditional system of medicines.

Life Sciences



International Standard Serial Number (ISSN): 2249-6807

63 Full Text Available On www.ijipls.com

INTRODUCTION

Zingiberaceae family constitutes a vital group of rhizomatous medicinal and aromatic plants 
characterised by the presence of volatile oils and oleoresins of export value. Generally, the 
rhizomes and fruits are aromatic, tonic and stimulant; occasionally they are nutritive. Some are 
used as food as they contain starch in large quantities while others yield an astringent and 
diaphoretic juice. The important genera coming under Zingiberaceae are Curcuma, Kaempferia, 
Hedychium, Amomum, Zingiber, Alpinia, Elettaria and Costus. In the genus Alpinia, A. galanga 
is the most important one, which finds varying uses in ayurvedic preparations such as “Rasnadi 
powder”.  Costus speciosus is the only species in the genus Costus that is medicinally important. 
This plant of Costaceae (Zingiberaceae) family is commonly known as keukand (hindi), 
Variegated Crepe Ginger (English). From the innumerable plants being researched since time 
immemorial, Costus speciosus (Koen) J.E.Sm. (Zingiberaceae) is an important one. It is an erect, 
succulent, perennial herb, up to 2.7 meters in height, arising from a horizontal rhizome.
Rhizomes clothed with sheaths in the lower parts, leafy upwards, leaves elliptic to oblong or 
oblong-lancoelate, thick, spirally arranged, 15-35 cm X 6-10 cm, silky beneath, with stem 
clasping sheaths up to 4 cm, flowers large, white, in thick, cone-like terminal spikes, with bright 
red bracts, lip with yellowish throat; fruits globosely trigonous, red capsules, 2 cm in diameter, 
seeds black, with white aril1. The dried rhizome is curved or somewhat straight, cylindrical, 
branched piece, 10-30 cm in length and 3-5 cm in diameter in dried condition, upper surface 
marked with circular nodal scars with remnants of leaf bases, lower and lateral surfaces exhibit 
small circular scars of roots or few wiry rootlets fracture fibrous and fractured surface is 
yellowish brown. No characteristic taste or odor12. It has wide distribution in India, occurring 
throughout the sub-Himalayan tract from Himachal Pradesh to Assam, Vindhya and Satpura hills 
in central India and the western ghats of Maharashtra, Karnataka, Kerala14. Various medicinal 
properties are attributed to it, particularly in the treatment of asthma, fungal diseases, 
rheumatism, diabetes, hepatoprotective disorders1.

The rhizomes and roots are ascribed to be bitter4,6,14, astringent4,6,14,21,25, acrid, cooling, 
aphrodisiac1,4,21, purgative4,6,14,21,  anthelmintic1,6,14,21,25, depurative1,6,21,25 febrifuge, expectorant, 
tonic1,14, improves digestion4 and stimulant4,14,25 herb that clears toxins. Juice of the rhizome is 
applied to head for cooling and relief from headache14. An alkaloid extract from Costus 
speciosus rhizomes had papaverine-like smooth muscle relaxant, antispasmodic activities in lab
animals3. Rhizomes are given in pneumonia, rheumatism, dropsy, urinary diseases, jaundice and 
leaves are given in mental disorders. It is valued very much for its diosgenin content. Costus is 
one of the plants, which contains diosgenin in its rhizome. It is widely used as starting material 
in the commercial production of steroidal hormones. The rhizomes are useful in vitiated 
conditions of burning sensation, flatulence, constipation, helminthiasis, leprosy, skin diseases, 
fever, hiccough, asthma, bronchitis, inflammation and aneamia. It is used to make sexual 
hormones andcontraceptives31.
The demand of neutraceuticals is increasing day by day so herbs can be a better option for the 
replacement of synthetic antioxidant agents. This paper deals with the comparative antioxidant 
activity of multi-solvent extracts of the rhizome of Costus speciosus based on their phenol 
contents.
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MATERIALS AND METHODS
Plant Materials
The rhizomes of Costus speciosus was collected from the local tribal people of Jeypore, Koraput, 
Orissa. Fresh rhizomes were rinsed severally with clean tap water to make it dust and debris free. 
Then they were dried in the shady condition for 3to4 days until they become moisture free. Dried 
rhizomes were ground in electric chopper to get fine powder form for further use. 

Preparation of plant extracts
50g of the dried and powdered form of rhizome of Costus speciosus was extracted successively with 
ethanol (each 400ml.) for 10-12 hrs, using a Soxhlet apparatus. Then collected solutions were 
filtered through Whatman No-4 filter paper. The extracts were evaporated to dryness under reduced 
pressure at 900C by Rotary vacuum evaporator to obtain the respective extracts and stored in a freeze 
condition at −180C until used for further analysis.

Phenolic Estimation
The total phenol content of plant extracts were determined by using Folin-Ciocalteu 
Spectrophotometric method according to the method described22. Reading samples on a UV-vis 
spectrophotometer at 650 nm. Results were expressed as Catechol equivalents (mg/g).

Qualitative Estimation of Phytochemicals
Phytochemical tests were carried out on the aqueous extract and on the powdered specimens using 
standard procedures to identify the constituents as described by Trease et al.9, Harborne15 and 
Edeoga et al.8.

Antioxidative activity
The evaluation of free radical scavenging activity (antioxidant activity) was conducted by the 
method of5 with modifications. The following concentrations of extracts were prepared 40μg/mL, 
80μg/mL, 120μg/mL, 160μg/mL and 200μg/mL. A stock solution of the sample (100mg/ml) was 
diluted for 5 concentrations. Each concentration was tested in triplicate. The portion of sample 
solution (0.5ml) was mixed with 3.0ml of 0.1mM 1,1-Diphenyl-2-2picrylhydrazyl (DPPH, in 95% 
distilled ethanol) and allowed to stand at room temperature for 30 minute under light protection. The 
absorbance was measured at 517nm.The scavenging activity of the samples at corresponded 
intensity of quenching DPPH. Lower the absorbance of the reaction mixture indicates higher free 
radical scavenging activity. The different in absorbance between the test and the control (DPPH in 
ethanol) was calculated and expressed as (%) scavenging of DPPH radical. The capability to 
scavenge the DPPH radical was calculated by using the following equation.

Scavenging effect (%) = (1-As/Ac) ×100
As is the absorbance of the sample at t =0 min.
Ac is the absorbance of the control at t=30 min.

In the DPPH test, antioxidants were typically characterized by their IC50 value (Inhibition 
Concentration of Sample required to scavenge 50% of DPPH radicals). The results were obtained by 
linear regression analysis of the dose response curve plotted using % inhibition and concentration.
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RESULTS AND DISCUSSION

A medicinal herb can be viewed as a synthetic laboratory as it produces and contains a number 
of chemical compounds. These compounds responsible for phytochemical activities of the herb 
are secondary metabolites7. In the qualitative phytochemical screening, all the crude extracts 
have the main constituents. The pharmacological action of crude extract is determined by the 
nature of its constituents24, such as alkaloids, terpenoids, flavonoids, glycosides, saponins, 
tannins, etc (Table-1). The difference in the purity and strength of the crude drugs may be due to 
quantitative and qualitative difference in the active principles or presence of compounds. 
Rhizomes of Costus speciosus contain diosgenin, 5 a-stigmast-9 (11)-en-3b-ol, sitosterol-β-D-
glucoside, dioscin, prosapogenins A and B of dioscin, gracillin and quinones. Various saponins,
many new aliphatic esters and acids are reported from its rhizomes, seeds and roots. Rhizomes 
possess antifertility, anticholinestrase, antiinflammatory, stimulant, depurative and anthelmintic 
activities17. Rhizomes yield diosgenin (2.12%) and tigogenin. Saponins showed estrogen like 
activity in albino rats similar to stilbestrol. Essential oil from rhizome showed antimicrobial 
activity2. Alkaloidal fraction from rhizomes showed papaverine like smooth muscle relaxant, 
antispasmodic, cardiotonic, hydrochloretic, diuretic and CNS depressant activities in laboratory 
animals. b-amyrin stearate, b-amyrin and lupeol palmitates from leaves28.         

Initially crude extracts were obtained by extractions with solvent of increasing polarity, viz. 
water, methanol and ethanol. The amounts of extracts in different solvent extracts are 2.26gm, 
2.97gm and 3.12gm in Costus speciosus. The total phenolics in the extracts were determined 
spectrophotometrically by the Folin-ciocalteu method and the results were reported as catechol 
equivalents mg/g. As revealed by the data (Table-2), the total phenol content of ethanolic crude 
extract was higher than methanolic and aqueous extracts and they were as follow: 120mg/g, 
109mg/g and 55mg/g respectively. In the present study, the values of ethanolic and methanolic 
extracts were higher than those of aqueous ones. Among solvents used in this study ethanol has 
showed the best effectiveness extracting phenolic component. Ethanol is preferred for the 
extraction of antioxidant compounds mainly because its lowers toxicity20.

Table-3 shows the results of the free radical (DPPH) scavenging activity in (%) inhibition in
multi-solvent extracts of rhizome of Costus speciosus. The result revealed that the ethanol 
fraction of Costus speciosus rhizome exhibited the highest radical scavenging activity with 
71.61±0.02% with IC50 value 210µg/ml followed by its methanol extract with 66.15±0.08% and 
aqueous extract with 60.13±0.07% at 200(µg/ml) (Fig-1). The Methanol and ethanol has been 
proven as effective solvent to extract phenolic compounds30. The chemical constituent tigogenin 
and diosgenin from rhizomes (2.6% diosgenin) and stems have been isolated. a-amyrin 
stearate, b-amyrin and lupeol which are the compounds for showing the strong antioxidant 
capacity shown by Joy et al.,19.
  
Phenolic compounds are considered to be the most important antioxidative components of herbs 
and other plant materials, and a good correlation between the concentrations of plant phenolic 
and the total antioxidant capacities has been reported23,26. Moreover, such a preparation consist 
more oxindole alkaloids and a larger spectrum of biologically active constituents. High percent 
of yield and high value of phenol content in ethanolic extracts show that phenolic constituents 
must be responsible for such properties. It is in agreement with the data of11. In our present study 
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we found that there is a positive correlation between total phenolic content and antioxidant 
activity in the multi-solvent rhizome extracts of Costus speciosus. Gupta et al.13 isolated five new 
compounds (Oxo acids and branched fatty acids esters)–tetradecyl 13-methylpentadecanoate, 
tetra 11-methyltriadecanoate, 4-oxotriaconsanoic acid, 14–oxoheptacosanoic acid and 15-
oxooctacosnoic acid from the rhizomes, which were also characterized13 Methyl 3-(4-
hydroxyphenyl)-2E-propenoate was also isolated from the rhizomes1,29. The rhizomes also 
contain saponins diosgenin18, dioscin, gracillin and betasitosterol-β-D-glucoside21,27. The 
rhizomes yield an essential oil which contains pinocarveol (59.9%), cadinene (22.6%), cineol 
(10.7%), p-methoxybenzophenone (3.3%) and cavacrol (1.3%)1. Bis(2-ethylhexyl)phthalate was 
isolated from the rhizomes of C.speciosus10. Many studies have demonstrated a correlation 
between phenolic content and antioxidant activity32. The correlation between total phenolic 
content and antioxidant capacity in our plant samples is possible owing to the presence of 
following factors: the antioxidant activity observed in plant extracts may be due to the presence 
of phenolic compounds or polyphenols or flavonoids or tannins (Table-1 and 2).

Table-1: Preliminary Phytochemical screening of rhizome of Costus speciosus

Phytoconstituents Costus speciosus
Alkaloids +
Carbohydrates +
Glycosides +
Terpinoid ---
Protein & Amino acids +
Fixed oils & fats +
Tannins +
Saponins +
Steroids (Phytosterols) +
Flavonoids +
Phenols +
Curcumin ---
Reducing sugar ---
Anthraquinones +

+ denotes present and --- denotes absent

Table-2: Crude extracts, Phenol content and IC50Values in Costus speciosus

Parameters Water Methanol Ethanol
Crude Extracts

(gm)
2.26 2.97 3.12

Phenol content
(mg/g)

55 109 120

IC50Value
(µg/ml)

80 38 25
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Table-3: Antioxidant activity (%) of Multi-solvent extracts of Costus speciosus

Conc. 
of extracts

(µg/ml)

   
Antioxidant activity (%)

Water Methanol Ethanol

40 48.33±0.01 54.56±0.02 61.69±0.04

80 50.10±0.05 58.12±0.06 63.23±0.05
120 53.45±0.06 60.61±0.03 66.76±0.04
160 56.20±0.02 63.53±0.05 68.30±0.03
200 60.13±0.07 66.15±0.08 71.61±0.02

                                                       Data are expressed as mean±S.D

Figure-1: DPPH free radical scavenging activity of Costus speciosus

CONCLUSION

As antioxidants, flavonoids and phenolics have been reported to be able to interfere with the 
biochemical pathways involved in the generation of reactive oxygen species (ROS), quenching 
free radicals, chelating transition metals and rendering them redox inactive in the Fenton 
reaction16. Therefore, the presence of high amount of flavonoids and their multifaceted actions 
make the aforementioned plant extract a good candidate for exploration of antioxidants. The 
experimental results shows the presence of polyphenolic compounds responsible for good 
antioxidant potential thus justifying its use in traditional and modern health care practices.
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