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ABSTRACT

Costus speciosus (Keon. Ex Retz.) Sm.has beenaasadnedicinal plant by various traditional healexsd its
rhizome has been consumed as a vegetable espeanidlssam and also in some other parts of Indiae ptimary
and secondary metabolites play a vital role in grewth and maintenance of health of plants. Theysif their
role in human diet is a prime area of scientifisearch and various plants have been studied far tmatribution
to human nutrition. The present study showed tiathizome of C. speciosus has an energy valub®63 +4.12
kcal/100 g with high protein content (24.05 + 0.67%hich contributes to approximately 60% of theat@nergy
value. The rhizome is also a source of secondatgahmétes like phenolics, flavonoids, tannins, saips, steroids
and glycosides which are reported for various bital effects including antimicrobial and antioxistaactivities.
The findings of the study suggest that the rhizofr@. speciosus has the potential for use in dienfitritive and
health benefits.
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INTRODUCTION

Plants have great significance due to their nug&itvalue and are a major source of not only natritbut also
medicines. Plants have served mankind throughauhigtory of human civilization [1]. 30 to 40% difet currently
available drugs are based on the medicinal & cwgapiroperties of various plants and are in use exbah
supplements, botanicals and nutraceuticals [2,3]Véillible plants, many of which are potentially addie as
alternative food for human beings, can play an irtgrd role to strike a balance between populatipicsion and
limited agricultural productivity, especially in dgoping countries[4]. Most of the developing caieg depend on
starch-based food productsas primary source ofggnand proteins. This fact partly accounts for gnevailing

protein deficiency in such countries as recognizgé&ood and Agricultural Organization [5]. In IndMalaysia and
Thailand, about 150 wild plants species have beentified which have the potential of use as emargéoods[6].

Medicinal plants are important not only for theiolbgically active secondary metabolites but alsotheir primary
metabolites like carbohydrates, proteins and lipidgese primary metabolites are centrally imporfanthe growth
and development of a plant and are carriers of a@@mnergy to the subsequent trophic levels offtioel chain.
The carbohydrates, proteins and fats are refeorad the proximate principles and form the majatipo of diet of
herbivores and omnivores [7]. On the other handpisgary metabolites are produced as by-productsetébolic
pathways and though not essential for the sunafahe plant, are important in their defence systAnvariety of
secondary metabolites has been isolated from plants includesalkaloids, tannins, polyphenols, aqugsj
flavonoids, coumarins, terpenoids and saponinssd ineajor groups represent classes of structuratlycaemically
diverse groups of compounds that exert strong plygical effects in humans. Their therapeutic prips have
been utilized since long and research is stillrivgpess to explore their applications as medicBe3].
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Considering the extensive research on medicinaitgldhe present study was conducted to evaluatauailability

of primary and secondary metabolites in a trad#ilynused plant of Assam, India. For the purposstofly,Costus
speciosugKeon. Ex Retz.) Sm.rhizome was selected sincdeardift part of the plant has been consumed as a
vegetable by the nativesand by people in othespsrthe country. [10, 11].The rhizome is usedha traditional
system to treat bronchitis, fevers, dyspepsiaainfhations, anaemia, rheumatism, lumbago and hi¢cfi®t]. The
natives of North-east Indiause the rhizome in uginaoubles, fever, headaches and also to disskideey
stones[13,14].

MATERIALS AND METHODS

The plant samples were collected from Dibrugarhversity campus (27°29N 95°00E- 27.48°N 95°E) and
identified botanically at the Department of Lifei@&twes, Dibrugarh University, Assam, India and tleeicher
specimen (DULSC 464) was deposited in the depattnidre rhizomes were washed, cleaned and sliceardoef
shade drying. The dried material was ground ime fiowder in an electric blender.

Quantitative estimation of Primary metabolites:

Determination of moisture content

The moisture content in the plant samples was chéted by following standard procedures outlinedASYAC,
1990 [15]. 59 of fresh, clean plant material wdetain a flat-bottom dish and kept overnight ina@moven at 100—
110°C and weighed. The loss in weight was calcdlated reported as moisture content in mg per gesihf plant
material.

Determination of ash
The ash remaining following ignition of medicindbapt materials was determined by three differenthods as
outlined by WHO, 1998 [16]. These measured toth) asid-insoluble ash and water-soluble ash.

Determination of total carbohydrate content
Total carbohydrate content was determined by ththadeof Sadasivam&Manickam , 1996 [17]. Standand/ewf
glucose was prepared using different concentratiocslculate the amount of carbohydrate in thepdasn

Determination of total protein content
Total protein was estimated by Folin —Ciocalteauhoé as modified by Lowry et al. 1951[18].

A standard curve was prepared using different catnaBons of bovine serum albumin (BSA) to calceldhe
amount of protein in the samples.

Determination of total lipids

Total lipids were determined by the method as petliby Aberoumand, 2010 [19]. Two grams of powdexied
dried plant material was taken in a porous thimiblee thimble was placed in the extraction chamlfex soxhlet
apparatus containing petroleum ether (b.p. 40-6@fd)was extracted for 8 hours. The extract wkentén a pre-
weighed beaker. The beaker was heated in the dve®0aC to evaporate the solvent, then cooled desccator,
and weighed.

Determination of crude fibre

Crude fibre content was determined by the methoddroumand , 2010 [19]. It was estimated by acded
digestionwith 1.25% k8O, (prepared by diluting 7.2 ml of 94% conc. acidsp&cific gravity 1.835g/ml per 1000
ml distilled water) and 1.25% NaOH (12.5 g per 1@@alistilled water) solutions.

Determination of energy value
The energy value of each plant sample was detedriioen the percentage of total lipids, total canmiiates and
total proteins using the formula as given below][20

kilocalories (kcal)/100 g = 9 {Total lipids (%)} 4 {(Total carbohydrates (%) + Total proteins (%)}

Qualitative analysis of secondary metabolites:

Preparation of extracts:

The dried plant material was extracted successivglyold maceration in petroleum ether, ethyl aeetad ethanol
in the ratio 1:10 w/v for 48 hours with intermitteshaking. The extracts were dried in IKA RV 10atoty vacuum
evaporator. The residues thus obtained were stasegtically at 5°C for further use. The aqueousaektwas
prepared by soaking dried plant material in stetidilled water in the ratio 1:10 w/v (containidgo chloroform)
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for 48 hours with intermittent shaking. The extrwas filtered through a double layer muslin clotliowed by
centrifugation at 3500 rpm for 20 minutes. The sopt@ant was filtered through Whatman No. 1 filteper, anc
then by 0.2um membrane filter. The extract was dried and preskaseptically é50C for further usi

Qualitative analysiof secondary metabolitewas performed foralkaloids, saponins, flavonoids, phenols
tannins, sterols, cardiac glycosides and anthrageiglycosides by following the standard meth1, 22].

Alkaloids: (Extract + 1% HCI, filtered) 1ml of filtrate+ fewlrops of Dragendorff's reagents/Mayer’'s reage
Hager's reagents/ Wagner's reagent, Orange broercigitate/ Cream colored precipitate/ Yellow préeie/ Rec
brown precipitate respectively indicatthe presence of alkaloids.

Tannins and Phenolics:

a) Small quantity of the extract dissolved in distill@ater + 10% Lead acetate solution, white preaigitndicited
the presence of tannins.

b) Small quantity of the extract dissolved in distillevater + fewml of 1% gelatin + 10% sodium chloride, wh
precipitate indicated the presence of tan

Flavonoids
a) Plant residue + 10% NaOH, yellow coloration inted the presence of flavonoids.
b) Extract + con. SO, formation of yellow or orange color indica the presence of flavonoit

Saponin

a) Foam Test: small quantity of the residue was diluéth distilled water to 20 ml and shakwvigorously;
formation of one cm layer of foam which was steblel0 minutes indicted the presence of sapor

b) Alcoholic extract + Sodium bicarbonate + shakenlwebney comb like frothing confirmed the presermd¢
saponin.

Cardiac glycosides Kellar-Killani test: 2 ml of extract + 1 ml glacial aceticid + one drop 5% Fe; + Conc.
H,SQy, reddish brown color apars at junction of the two liquid layers and upggpears bluish green, indicates
presence of cardiac glycosides.

Anthraquinone glycosides 5 ml of extract + 5 ml 5% Fez+ 5 ml dilHCI + Heat, cool + chloroform, shaken 1y
separated the organitayer and added dilute ammonia solution. Pinkishorcandicated the presence
anthraquinone glycosides.

Figure 1: Primary metabolites in C. speciosus rhizome

Total Proteins

Total Lipids
24.05+0.67% 1.07 +0.12% Crude Fiber
Total 0.67 £0.01%
S

Carbohydrates
13.45 +0.09 %

Total ash
8.54+0.15%

Acid insoluble ash
1.42+0.20%

Water soluble ash
594 +0.20%

Steroids:

a)LiebermannBurchard’s test: The extract was dissolved in aflimm and -2 mL of acetic anhydride was add
along with few drops of con.sulphuric acid. Formatiof red colour which turn into blue and finallyto greer
colour indicated the presence of ster
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b)Liebermann’s test: The extract was dissolved inLl3ahacetic anhydride and heated. On cooling feapdrof
con. sulphuric acid was added. Formation of bluewandicated the presence of steroid.

c)Salkowski test: The extract was mixed with 2 mlcbforoform and equal volume of con. sulphuric aardl
shaken well. Formation of red colour in chlorofolaer and greenish yellow fluorescence in acid dagydicated
the presence of steroid.

Statistical Analysis
Statistical analysis was performed using SigmaStatand the results were expressed as the medre dhtee

replicates * standard deviation of the replicates.

RESULT AND DISCUSSION

Table 1:Physical characteristics ofC. speciosus rhizome extracts

Extract Color Texture
Petroleum ether  Creamish- white  Soapy
Ethyl acetate Light brown Soapy
Ethanol Brown Soapy
Agueous Dark brown Powder

Table 2: Secondary metabolite analysis df. speciosusrhizome

Observations
Phytochemicals tested Name of the test Petroleum ether Ethyl acetate Ethanol Aqueous
extract extract extract  extract
a Dragendroff's Reagent - - - -
b Mayer's Reagent - - - -
Alkaloids
c Hager's Reagent - - - -
d Wagner's reagent - - - -
a Ferric Chloride Test - - + +
Phenolics & Tannins b Lead Acetate Test - - + +
¢ Gelatin Test + - + +
a Shinoda - - - +
b Sodium Hydroxide Test + + + +
c Lead Acetate Test - - + +
Flavonoids
d FeC}- Amyl alcohol- NaOH Test + + + +
e Test for Flavones + + + +
f Test for Coumarins + - + -
a Foam test - - + +
Saponins
b Sodium bicarbonate test - - + +
a Liebermann-burchard's test + + - -
Steroids b Liebermann's test + + - -
¢ Salkowski test + + - -
a Borntrager’s test for Anthraquinone glycosides - - - +
Glycosides
b Kellar — Kiliani test for Cardiac glycosides + + + -
+ = Present - = Absent

The primary metabolite profile &. speciosussshown in Figurel. The ash content, which is asuee of mineral
content,was obtained as8.54+0.15%. The acid inkohagh which representstheon-physiological” ash is obtained
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from extraneous matter (e.g. dust, sand and ddiii@rdng to the plant surface. It was found to B21.0.20% while
the water soluble ash was recordedas 5.94 * 0.208aToisture content was found to be 79.67 + 0.618isMre
content is known to affect the processing, presemand storage of food and herbal products [2g§hHnoisture
content renders plant products susceptible to riat@ttack and thus leads to spoilage and lowshedf life [24].
The crude fibre content was found to be 0.67 + %0Crude fibre represents the non-digestible carthattes and
lignins. The content of crude fibreis known to emt® digestibility but high levelslead to intestirigitation,
lowered digestibility and decreased nutrient absonp[25]. The content of crude fibre . speciosushizome is
less than the rhizomes éipinia zerumbet, A. officinarum, A. galanga, Alceaata and Kaempferiagalang426]
and may considered appropriate for consumption[Pipjdsare a rich source of energy and aid in thedport of
fat soluble vitamins, insulate and protect interisdues and contribute to important cell proce$2@s 28]. The
total lipid content inC. speciosushizome was found to be 1.07 + 0.12%.The totalginotontent was obtained as
24.05 + 0.67% which was 3-5 times higher than tfalpinia zerumbet, A. officinarum, A. galanga, Alceaata
and Kaempferia galang@6].According to Pearson (1976), a plant-basedfdwt provides more than 12% of its
calorific value from protein is considered as aagource of proteins [29]. In the caseMfspeciosushizomes
total proteins contribute to approximately 60 %lu# total calorific value, thus making it a richusce of proteins.
The plant is a moderate source of carbohydrategl$18 0.09%) when compared with the RecommendethBie
Allowance (RDA) values for children, adults, preghand lactating mothers [30].The nutritive valuasvealculated
to be 159.63 + 4.12kilocalories (kcal) per 100 gsamhich was lower than that for the other rhizomeseported by
Indrayaret al, 2009[26].

The physical properties of the extracts preparétgysetroleum ether, ethyl acetate, ethanol anémae shown in
Table 1. The four extracts @f. speciosushizome showed the presence of most of the secpmdatabolites viz.
phenolics, tannins, flavonoids, saponins, steraidd glycosides (Table 2). Alkaloids were absenalirthe four
extracts. Phenolic compounds are reported to exaride spectrum of biological effects such as-catdiant and
free radical scavenging activity and antimicrobaativity [31, 32]. Similarly, tannins are well knowfor their
antioxidant and antimicrobial properties as well fas skin regeneration, anti-inflammatory and dtioe
properties[33, 32]. Flavonoids are widely recogdifer exerting antioxidant, antimicrobial, anti-cerogenic and
antitumor properties[33, 32].Many pharmacologicattivéties such as antibiotic, antifungal, antivjral
hepatoprotective, anti-inflammatory and anti-uleetivities have been reported for saponins [34idids have
been reported to exert analgesic properties [3%wbardiac and anthraquinone glycosides are regphddenave
antibacterial and antifungal activity[36, 37]. Theesence of these secondary metaboliteS.igpeciosushizome
suggests that. speciosusnay be a potent source of pharmacologically aatietabolites and further research in
this regard may yield novel compounds.

CONCLUSION

The present results showthatspeciosushizome is a rich source of primary metabolites had the potentiality of
use as a non-conventional food to supplement thetional needs of the under-nourished populatidoe to the
ignorance of the wild plants as food products,dhiera high demand of commercial crops, the proeoliaf which

is seldom enough to meet the nutritional requirenoérihe population. Hence, it becomes essentidl wgent to
create community awareness so that the people owgptthe wild food plants to be as useful as thgvated

ones. Moreover, the presence of different typeseasbndary metabolites in the studied plant makesitable for
health benefits and for use in herbal medicineotolzat different diseases.
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