Available online @ www.scholarsresearchlibrary.com

a(mac/'
: X w74
Scholars Research Library Qa;g‘"b‘%_:
Scholars Research i » t@ (:
Der Pharmacia Lettre, 2015, 7 (5):10-17 * < »v *
(http://scholarsresearchlibrary.com/archive.html) 4
Library

ISSN 0975-5071
USA CODEN: DPLEB4

Antioxidative and a-amylase inhibitory potentials of medicinal plantsfrom
the Western Ghats of southern India

J. V. Akshatha, H. S. Prakash and M. S. Nalini’

Department oStudies in Botany, University of Mysore, ManasagamgMysore, Karnataka, India
"Department oStudies in Biotechnology, University of Mysore, Blsagangotri, Mysore, Karnataka, India

ABSTRACT

Plants are important sources of chemical constitsigvith potential antioxidant activity and inhibitoof a-amylase
and can be employed for therapeutic benefits. €aeds of medicinal plants viz., Cajanus lineata®M., Leucas
ciliata Benth., Rauwolfia densiflora Benth. ex. Hoand Gomphostemma heyneanum Wall., were coll&éctedthe
Talacauvery subcluster of Western Ghats, India. poedered leaves were extracted in various sobvenid
analyzed for the phytochemical constituents, aidetive and a-amylase inhibitory potentials. All extracts
indicated the presence of flavonoids, terpenoidisrogds and reducing sugars. Among the solventaeidr the
aqueous extract of L. ciliata leaves contained higtal phenolics (105+ 2.4hg GAE/g). The solvent extracts of
the leaves of this species also exhibited highdiogidant activity. The standard ascorbic acid sleow50%
inhibition at 67+1.23ug/ml. The agueous and methanol extracts of L.teillmd FRAP activity of 110+2.8§8V Fe
(/g and 115+ 3.46uM Fe (ll)/g followed by the aqueous extract of Bnsiflora (82+ 2.37uM Fe (ll)/g). The
methanolic extract of L. ciliata showed positiveults for the inhibition ofi-amylase by starch-iodine color assay.
Further quantification by DiNitroSalicylic Acid (DBA) method revealed that the methanol extract dfillata,
showed 72.9% inhibition with Kgvalues of 138.7+3.47 pg/ml in comparison to thendard inhibitor Acarbose™
(ICspvalue of 96.29+2.89 ug/ml). The leaf extracts o€iliata could be used in the treatment of glucosstabolic
related disorders. The study also indicates théoaidative and anti-diabetic potentials of the plapecies.
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INTRODUCTION

Medicinal plants have been used for centuries m®dées for human diseases due to their therapbatiefits [1].
About 80% of the world population rely on the uddraditional medicine, which is predominantly bdsn plant
material [2]. India is one of the twelve-mega dsigr countries in the world and has 17,000 flowgrplants.
Among the 34 hotspots in the world, the Easterndfityas and the Western Ghats are the two hotspatsia [3].
The scientific studies available on a good numbenedicinal plants indicate that promising phytotieals can be
developed for many human health problems [4], ngrdébetes, cancer and infectious diseases. Thécimad
values of plants lie in their phytochemicals sushatkaloids, tannins, flavonoids and other phenotimpounds,
which produce a definite physiological action o tuman body. Phytomedicines play a major role udmdmn
health care system. There is a considerable intereducidating the mechanism of their action svelop better
medicines. Plants contain many free radical scamgngnolecules such as phenolic compounds, nitrogen
compounds, vitamins, terpenoids etc. Phenolicsaaneng the most important compounds occurring imtpla
comprising of least 8,000 different known structufg]. These compounds are reported to exhibit@tinogenic,
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anti-inflammatory, anti-thrombotic, immune modutegiand analgesic activities as antioxidants [6ler€fore the
need to develop efficient, safe and inexpensivgsiftom plant sources is of great importance.

Diabetes is one of the most prevalent metaboliorders characterized by an increase in blood sleyats and
improper primary metabolisfif]. Glucose is utilized by cells in the body ftretproduction of energy and it takes
place in the presence of hormones produced indherpas called insulin, in the absence of whioh,glaicose gets
accumulated in blood and later is excreted alonip whe urine. Diabetes also gives rise to varioesosdary
problems such as cataracts, micro vascular problerdsneuropathy. These secondary problems comnzoidg
due to oxidative stress and DNA damage causedlmlmemeans of free radical generation [8]. laiso associated
with high heart risks caused by means of improfpedesterol metabolism, which in turn leads to hiip&temia
[9]. Hence it is necessary to identify sources ofi-diabetic as well as the one which readily ovenes the
oxidative stress and hyperlipidemia problems. Ardpeutic approach for treating diabetes is to degre
postprandial hyperglycemia. This can be achievealigh the inhibition of carbohydrate hydrolyzingzgmes such
as alpha glucosidase and alpha amylase [10, 1H.iftibition of these enzymes is drug-design targetthe
development of compounds for the treatment of defheobesity and hyperlipidemia [12]. Plants haeerban
exemplary source of drugs and many of the currestbilable drugs are derived directly or indiredtlgm them
[13]. The search for appropriate anti-hyperglyceagents is focused on plants used in traditioredioine because
natural products may be a better option than ctlyersed drugs [14]. A number of medicinal plaats their
formulations are used for treating diabetes intthditional Indian Ayurvedic system as well as thrmmedicinal
practices. This need prompted us the current tigagon.

MATERIALS AND METHODS

Collection of plant material and preparation of plant extract

Fresh and healthy leaves ©fjanus lineataW & A. (Fabaceae)leucas ciliataBenth. (Lamiaceae)Rauwolfia
densifloraBenth. ex. Hook. f (Apocynaceae) afmphostemma heyneanWall. (Lamiaceae) were collected
from the natural habitats of Talacauvery sub clugt@° 24’ N to 75° 28’E; altitude: 1,276 msl) ofedtern Ghats,
southern India and washed thoroughly in distilleatew and subsequently dried in a hot air oven atCl@or 48
hours. Thirty grams of shade dried powdered leafenel of the above mentioned plant sap were etdda
successively with hexane, chloroform, ethyl acetatieanol, methanol and aqueous until the planeriztbecame
colorless. It was then filtered with sterile Whatmdter paper no.1 into a clean conical flask dhd filtrate was
transferred into the sample holder of the rotaaglil evaporator (Superfit model PBU-6D, India). Tasidue so
obtained were weighed and designated as extra@senved at 4° C in glass vials until further uBee yield of
solvent extracts was expressed as milligram ofaektper gram of fresh weight and calculated ao¥l Yield =
weight of dried sample (mg)/ fresh sample (g) X%0Q5].

Phytochemical investigation
Phytochemical tests were carried out on the hexenleroform, ethyl acetate, ethanol, methanol agdeaus
extracts of above mentioned plant species usimglatd procedures described by Harborne [16].

Antioxidant assays

Estimation of total phenolic content

Total phenolic content in plant extracts were eatad by Folin-Ciocalteu (FC) method employing Ga#icid as a
standard (1 mg/ml) as per the procedure of Voktiral [17] with some modifications. Different conceattons of
standard (5-2mg/ml) as well as the extracts (20-10/ml) were taken in test tubes and one ml of F@Qeaa(1:1
dilution) was added. 3-5 min later sodium carboria@®b6, w/v) was added and the mixture was alloweestand for
45 min under dark condition. After the specifiedubation period, the absorbance of standard angleamvere
read at 765 nm in a spectrophotometer (Hitachi 0839V/Visible spectrophotometer). Total phenolitEnt was
quantified by the calibration curve obtained froreasuring the absorbance of known concentratiomgit acid

standard. The total phenolic content of extracts wepressed in terms of gallic acid equivalence (#dgE /g

extract).

DPPH radical scavenging assay

Different aliquots of standard (1mg/ml) and aqueexsacts of plant sources 20-1(3@ were taken and the total
volume was made up to 250 with water/ methanol respectively. To this one ofll, 1- diphenyl- 2- picryl
hydrazyl (4mg/100ml) was added and the tubes wept ik dark for incubation at room temperature 20rmin.
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The absorbance was checked against the blank airB{Bpectramax 340, Molecular Devises, USA). Reage of
free radical scavenging activity was calculatecebasn the extent of reduction in the color [18]scArbic acid was
used as the positive control. Per cent scavendfegtevas determined by the following equation:

% radical scavenging = [(Absorbance of control sétbance of test sample)/Absorbance of controlPx10

Ferrous reducing antioxidant power assdyotal antioxidant activity assgy

The method employed was a modified method of Beaami Strain [19]. The stock solutions consistedadtate
buffer (300 mM, pH 3.6), 2, 4, 6-tripyridyl-s-trizame (10 mM) solution in HCI (40 mM), and ferric lohide,
hexahydrate (20 mM) solution. The fresh workinguioh was prepared by mixing 25 ml of the acetaiffep, 2.5
ml of TPTZ and 2.5 ml of ferric chloride hexahydraThe temperature of the solution was raised faC3Plant
extracts (15QL, 1mg/ml) were allowed to react with 28aDof the FRAP solution for 30 min in the dark catiat.
Readings of colored product (ferrous tripyridylairee complex) were taken at 593 nm (Hitachi U-3200Visible
spectrophotometer). The experiment was repeateé times. Results were expressegdhhFe (l1)/g dry mass and
compared with that of Butylated hydroxy toluene ({BH

Total reducing power

The determination of reducing power was performedescribed by Yen and Duh [20]. Various conceiutnat of
extracts (20 - 100 pug/ml) were mixed with phospHatéfer (500ul, 20 mM, pH 6.6) and potassium ferricyanide
(1%, 500ul), and incubated at 5T for 20 min; 50Qul of trichloro acetic acid (10%) were added, ane mixture
was centrifuged at 2500 rpm for 10 min. The supemtawas mixed with distilled water (1.5 ml) and%. ferric
chloride (300ul) and the absorbance was read at 700 nm. The iexgrerwas repeated thrice. An increase in the
absorbance of the reaction mixture indicated aresmse in the reducing power.

a-amylase inhibition assay

Starch-lodine color assay

Screening of plant material foramylase inhibitors was carried out in a 96-weltrotitre plate (Tarsoff$ based
on the starch-iodine test [21]. The total assaytunéx composed of 0.02 M sodium phosphate buffer Go#
containing 6 mM sodium chloride), enzyme solutionl different concentrations of plant extracts. Thigture was
incubated at 37°C for 10 min. Soluble starch (¥#) was added to each reaction well and incubate2i’°C for

15 min. HCI (1 M, 20ul) was added to stop the enzymatic reaction, fadldvey the addition of 100l of iodine

reagent. The color change was noted. The conteatticn representing 100% enzyme activity did nottaim any
plant extract. The known-amylase inhibitor, Acarbose™, was used as thetipescontrol. A dark-blue color
indicates the presence of starch; a yellow coldicetes the absence of starch while a brownishrdalticates
partially degraded starch in the reaction mixture.

3, 5-dinitrosalicylic acid assay

The inhibition assay was performed using the chigena&c DNSA method [22]. 500 ul of extract and 5000f1
sodium phosphate buffer (0.02 M, pH 6.9 with 0.0@6sodium chloride) containing-amylase solution were
incubated for 10 min at 25°C. After pre-incubati®®0 pl of starch solution (1%) in 0.02 M sodiunogphate
buffer (pH 6.9 with 0.006 M sodium chloride) waglad to each tube at 5 sec intervals. The reactigturas were
then incubated at 25°C for 10 min. The reaction stapped with 1.0 ml of dinitrosalicylic acid colmragent. The
test tubes were then incubated in a boiling watgh lfor 5 min and cooled to room temperature. Téection
mixture was then diluted after the addition of 1l0dmstilled water and the absorbance was measurgdtanm. The
known a-amylase inhibitor Acarbose™ was used as a positiverol. The IG, values were determined from plots
of percent inhibition versus inhibitor concentratiand calculated by the logarithmic regression yaiglfrom the
mean inhibitory values

% Inhibition = [(As4o contro- Bso extrad]l/ A 540 contro X100

Data analysis

All analyses of extracts were carried out in tdptes. The reported value for each test was cédolitss the mean of
three measurements and represented as mean + i8t&rdar of the Mean. The kgvalues were calculated from
linear regression analysis. The results were pesteby SPSS software (version 16.0).
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RESULTS
Yield of extraction
The yield of extractions was expressed as weiglg) @h crude extract per gram of dried plant mateagaper cent
yield (Table 1). Per cent yield ranged from 0.2i7tfe chloroform extract df. lineatato 15.36 for the ethyl acetate
extract ofL. ciliata. Notably, high yields were found in. ciliata solvent extracts followed bR. densiflora, C.
lineataand lower yields were observed far heyneanum.

Table 1: Extraction yield of medicinal plants

Plant species "Yield of extraction (%)
Hexane| Chloroform| Ethylacetate Ethanol Methanol
C. lineata 0.68 0.27 247 9.51 9.36
L. ciliata 2.3¢ 2.6C 15.3¢ 2.04 9.0¢
R. densiflorz 4.3¢€ 2.8¢ 1.2€ 12.1¢ 2.32
G. heyneanum 0.91 1.33 0.93 2.83 1.88

30 g of powdered leaf samples was used for eitract

Phytochemical investigation

Qualitative analysis carried out on each plant sltbwhe presence of various phytochemical constisuehll
extracts indicated the presence of flavonoids,arops, steroids and reducing sugars. Tannins pregent inC.
lineata and L. ciliata. Cardiac glycosides and alkaloids were preser€.ifineata R densifloraand L. ciliata.
Saponins were present R densiflora, L ciliata and G. heyneanumNone of the plants had anthraquinones and
phlobatannins (Table 2).

Table 2: Phytochemical investigation for the solverextracts of plant species

Phytochemical | C. lineata L. ciliata G.heyneanum R. densiflora

Tests HIC/EA|E|M|A|H|C|EA|E|M|A|H|C|EA|E|M|A|H|C|EA|E|[M]A
Tannins - - - - + -1 - - + -1+ o+ - - - |- R R
Saponins - - - -l - + - - - -+ 4 4 - ] 4 + I+ 1 - T
Flavonoids +| + - -l - -1 - - - H o+ - H - + 4 - 44 4 + S+ T+
Terpenoids + | - + - |- - - - - - - - + | - + |+ | - N N N +
Steroids -+ + -l - -+ 4+ - - - oA + 1 - FI | 1 - 1- T
Cardiac + | + + + | + | +| - + + +| + +| - - - - N N + - +
glycosides
Reducing + | - - - - -+ ]+ + |+ +| 4| -] - + - +] - -] 4 + 4+ A
sugars
Alkaloids + | + + + + | -] - - + | -] +«] -] - R B - 1 -1 4 - - T
Anthraguinone
Phlobatannins

“+" = Positive for the test.  “-" = Negative forthe test
H- Hexane, C- Chloroform, EA- Ethyl acetate, E-dfthl, M- Methanol, A- aqueous

Antioxidant assays

stimation of total phenolic content

Among the solvent extracts of plants, aqueous (I8%ug GAE/g) and methanolic (92+ 3.7 GAE/g) extracts
of L. ciliata leaves contained high phenolic contents followgdhe methanolic extract @&. lineataleaves. Low
total phenolic content was found @& heyneanunteaf solvent extracts and ranged from 3+ QU§9GAE/g to 29+
2.84ug GAE/g. Among the solvent extracts of all plantaps, the hexane extracts contained lower amdunotal
phenolics compared to other solvent extracts. dted phenolic content of all solvent extracts adnilspecies was
expressed as GAE (Table 3).

DPPH radical scavenging assay

Our study clearly demonstrated that the aqueous@xof all plant species exhibited good antioxidaroperties
when assessed by DPPH radical scavenging assaypéreentage of DPPH decolorization is attributedh®
hydrogen donating ability of test compounds. DPRHiaal scavenging activity of all plant speciesi®wn in
Table 3 Aqueous (81 + 2.78 % scavengingsd€ 32.02 + 1.88), methanol (79 + 1.8 % scavengifg,d 34.41+
2.6) and ethanol (79 + 2.8 % scavengings#C35.52 + 2.09) extracts df. ciliata leaves exhibited higher
antioxidant activity followed by the aqueous extsaof C. lineata (ICs;= 55.42 +1.65)and R. densiflora(ICso=
54.53+2.3) With the exception othloroform extract ot. ciliata, the hexane and chloroform extracts of all plant

13
Scholar Research Library



M. S. Nalini et al Der Pharmacia Lettre, 2015, 7 (5):10-17

species did not indicate DPPH radical scavenginiyigc so also the ethyl acetate extract @. heyneanumThe
standard ascorbic acid showed 50% inhibition atl6Z3ug/ml.

Table 3: Total phenolic content, DPPH radical scaveing activity, FRAP activity and total reducing power of solvent extracts of
medicinal plants

Plant species TPC DPPH FRAP Reducing power
(mg GAE/Q)* | (%scavenging)* | (uM Fe(I)/g)* (700 nm)*
C. lineata
Hexane 12+ 2.09 - - 0.36+0.11
Chloroform 6+ 1.98 - 8+ 2.09 0.98+0.23
Ethyl acetat 16+ 3.11 56 +2.3¢ 26+ 2.5¢ 1.32+ 0.5¢
Ethanol 12.5+2.01 74 +3.74 27+1.39 2.21+0.98
Methanol 90+ 2.04 68+2.38 63+ 3.55 4.62+1.98
Agqueous 24+ 2.89 72 +2.08 60+ 2.73 5.00+ 1.87
L. ciliata
Hexane 4+1.76 - 8+ 1.34 0.22+ 0.08
Chloroformr 9.8+ 2.0¢ 63 +2.¢ 12+ 1.94 1.0+ 0.1¢
Ethyl acetate 51+ 3.88 68 + 3.02 56+ 2.09 4.6791.0
Ethanol 80+ 2.47 79+28 58+2.10 5.05+ 1.28
Methanol 92+ 3.71 79+1.8 115+ 3.46 5.03+1.83
Aqueous 105+ 2.45 81+2.78 110+ 2.88 5.18+ 1.22
R. densiflora
Hexane 5+ 1.08 - 5+1.38 0.36+0.1
Chloroform 4.5+ 2.73 - 8+ 2.99 0.47+0.11
Ethyl acetate 14+ 2.37 49 + 1.56 80+ 1.89 469+ 1.9
Ethanol 11+ 3.47 72 +2.45 77+2.23 4,25+ 1.6
Methanol 19+ 3.1 76 +2.89 75+ 3.18 4.77+1.78
Agueous 39+ 2.6 79+1.81 82+ 2.37 4.81+ 2.07
G. heyneanum
Hexane 3+ 0.99 - 5+ 1.99 0.28+ 0.09
Chloroform 4+1.37 - 7+ 2.46 0.26+ 0.07
Ethyl acetate 5+ 1.08 - 40+ 3.29 0.58+0.12
Ethanol 29+ 2.84 65 + 3.09 60+ 1.47 1.37+£0.87
Methanol 25+ 2.36 58 +£1.88 77+ 1.04 4.51+1.98
Agueous 21+1.39 63 + 3.88 58+ 2.47 492+ 15

* All values are expressed as mean istandard emeans (SEM) (n=3).

Ferrous reducing antioxidant power assdyotal antioxidant activity assgy

The FRAP values for the extracts were lower that tf BHT (183+1.72uM Fe (l1)/g). Among the tested plant
extracts, aqueous and methanol extracts. afliata had a total anti-oxidant activity of 110+ 2.88 Fe (ll)/g and
115+ 3.46uM Fe (Il)/g followed by the aqueous extract Rf densiflora(82+ 2.37uM Fe (ll)/g). The hexane
extract ofC. lineatadid not indicate FRAP activity (Table 3). Total mxidant activity ofL. ciliata solvent extracts
ranged from 8 + 1.34M Fe (Il)/g to 115 £ 3.4M Fe (II)/g. The FRAP activity o6. heyneanumanged between
5+ 1.99uM Fe (Il)/g — 77 £ 1.04M Fe (Il)/g.

Total reducing power

The reducing power of different solvent extractsnoddicinal plants using the potassium ferricyanigethod is
shown in Table 3. The results indicate that theucady ability of the extracts increased with then@entration.
Aqueous extracts of all plant species showed hégluecing power. Among all the extracts tested feirtheducing
abilities, the aqueous extracts bof ciliata showed high reducing power (5.18 + 1.22 O.D.) aswshby the
increasing optical density at 700 nm.

a-amylase inhibition assay

Among the solvent extracts of medicinal plants abered for the study, only the methanolic extrafct ociliata
showed positive results in the initial screeningntiibition for a-amylase activity by the Starch-lodine color assay.
The extract was further quantified by chromogenid2 method and the methanolic extractotiliata, showed
72.9% inhibition (200 pg/ml) with 1€ value of 138.7+ 3.47 pg/ml in comparison to thendtad inhibitor
Acarbose™ (82.1% inhibition with kgvalue of 96.29+ 2.89 ug/ml) (Fig. 1).
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Figure 1: Per cent inhibition of a—amylase activity of Acarbose™ and methanolic exti of L. ciliate
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DISCUSSION

Plants known for medicinal activities are rich gcendary metabolites, which are potential sourdedrugs and
essential oils. The medicinal value of these pléassin its bioactive phytochemical constitueritattinduce definite
physiological action on the human bdag].

The rationale for extractions of plant sample frpwlar to non-polar solvents is to confirm and vate the
phytochemical constituents, antioxidant andmylase inhibitory activity in the aqueous extiats performed in
the traditional manner as well as to search forarewore potent compounds in the solvent extra@sr study
revealed that sterols and saponins were abseheiathanol extract df. ciliata leaves. Qurestet al. [24] reported
that the phytochemical analysis ethanolic extract of Leucas ciliataleaves,which indicated the presence of
phenolic compounds, sterols, flavonoids, glycosided saponins. Steroids were found to be presealtl iplant
extracts. It has been found that some of thesestigaded plants contained steroidal compounds$dukl be noted
that the steroidal compounds are of importance iatetest in pharmacy due to their relationship wstinch
compounds as sex hormones [25]. Terpenoids whays@n important role in wound and scar healinggsse [26].
L. ciliata leaf extracts have been traditionally used for wband scar healing properties.

Alkaloid was detected ih. ciliata, C. lineata and R. densifloraplant extracts. Saponins have been found to be
potentially useful in the treatment of hyperglycari27]. The presence of saponindRndensiflorais the reason for
the usage of leaves traditionally to treat diab§8$. The phenolic compounds are considered ligmdp a major
group to the number of secondary metabolites thiatribute to the antioxidant or free radical scaying activity of

the plants [29]. These compounds are known to scardgioxidants due to their ability to donate hypgno or
electrons and also because they are stable radiesimediates. Most antioxidant activities reporfesin plant
sources are correlated with phenolic compounds3[@0+Phenolic compounds undergo a complex redostima
with phosphotungstic and phosphomolybdic acid presethe Folin—Ciocalteu reagent [34].

Our study clearly indicated that the methanolicaott of L. ciliata had high total phenolic content (105 + 2.45 mg
GAE/g) whereas the hexane extract@®fHeyneanunhad a low content (3 £ 0.99 mg GAE/g). The totadémdlic
content of methanolic extract 8 densiflorawas 19 + 3.1 mg GAE/g), whereas Natral [35] reported the total
phenolic content oR. densifloraas32.82 mg GAE/g. The result of the DPPH scavengictiyvity assay in this
study indicated that the plants were potently actAqueous (16, value 32.02 + 1.88), methanol ¢g/alue 34.41+
2.6) and ethanol (I§ value 35.52 + 2.09) extracts bf ciliata leaves exhibited higher antioxidant activity. This
suggests that the plant extracts contain compotinadsare capable of donating hydrogen to a freahth order to
remove an odd electron which is responsible forceds reactivity. Prasadet al [36] reported that the phenolics
reduce DPPH radical by their hydrogen donatingitgbil' he results obtained in this investigationeaked that the
DPPH radical scavenging activities of plant spenigght be attributed to the hydrogen donating ghili
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The total antioxidant activity of plant extract mg attributed to their chemical composition andrailic content.
Our study supports the study of Jayaprakahel [37] who demonstrated that some bioactive compoundepres
in plants possessed high antioxidant activity, Wwhigas due to the presence of phenolics, carotenaidbs
flavonoids. Our investigation showed that the agseextract ot. ciliata with high total phenolic content (105+
2.45 ug GAE/g) also showed high values for FRAP (110 882uM Fe (II)/g). The reducing power is generally
associated with the presence of reductones, whiett antioxidant action by breaking the free ratladwin through
donating a hydrogen atom [38]. In this assay*'/f&ricyanide complex is reduced to the ferrousnmfoby
antioxidants and can be monitored by measurindameation of pearl’s prussian blue color at 700 [39].

Plants with antioxidant activities have been regabitto possess free radical scavenging activity. [Bf3e radicals
are known as major contributors to several clingiabrders such as diabetes mellitus, cancer, tiszases, renal
failure and degenerative diseases as a resultfufiete natural antioxidant defense mechanism [#thong the

plant extracts, the methanolic extract lof ciliata showed 72.9% inhibition fom-amylase. Similarly, other
researchers also have screened medicinal pla@tcetiora-amylase activity. Funke and Melzig [42] demortstda
that the aqueous extracts Mlitragyna inermisand Tamarindus indicaleaves inhibited the-amylase activity.

Sudhaet al [43] reported that the methanolic extractMdrus albaleaves and the acetone extractGxfimum

tenuiflorumexhibiteda-amylase inhibitory activity.

The biological activities of the leaf extracts imetconsidered plant species have implications mbf i the

treatment of diabetes, but also the associatechdacpdisorders. The study not only involves thaleation of anti-
diabetic activity of leaf extract, but also theiaxidant activity which may pave a way to overcothe secondary
problems associated with diabetes. Traditional tptamedies or herbal formulations exist from ancigmes and
are still widely used, despite all the controverencerning their efficacy and safety [44], to tregpboglycemic and
hyperglycemic conditions all over the world. It mhime noted that in many ethno-botanical surveysetlicinal

plants used by the local population have been pedd in different parts of the world and there isoasiderable
number of plants described as anti-diabetic. Initemd a variety of compounds have been isolatdkalaids,

glycosides, terpenes, flavonoids, etc.) but, studieed to be done to ascertain ‘leads’ to develtp dlinically

useful medicines. In the current scenario, mosmnotlern drugs have been isolated from natural sewueh as
medicinal plants containing a wide range of chemicanpounds that serve as leads to the developofembvel

anti-diabetic agents.

CONCLUSION

The leaf extracts df. ciliata could be used in the treatment of glucose metabelated disorders. The study also
indicates the antioxidative and anti-diabetic ptités of the plant species.

Acknowledgement

This work was supported by the Ministry of Humans®&ce & Development-University Grants Commission
(UGC) under the Institute of Excellence-Biodiveydtroject (IOE), University of Mysore. The faciés utilized in
this program are gratefully acknowledged.

REFERENCES

[1] A. Nostro, M.P. Germa# V. D’Angelo, A. Marino, M.A. CannattelliLett. Appl. Microbiol.,200Q 30,379-
384.

[2] WHO. Regional Office for Western Pacific, Reseat@hidelines for Evaluating the Safety and Efficady o
Herbal Medicines1993 Manila. p. 2

[3] B. Rath. Globalization, Global trend in herbal merkand the impact thereof on medicinal plants fis<a,
2005 pp. 28-31.

[4] D. Dahiru, E.T. William, M.S. Nadroifr. J. Biotechnol.2005 4(10), 1177-1179.

[5] L. Bravo,Nutrit. Rev., 1998 56(11), 317-333.

[6] J. A.Vinson, L. Zubik, P. Bose, N. Samman, J. Ryat Amer. Coll. Nutr.2005 24, 44-50.

[7] D.W. Foster, K. J. Isselbacher, E. Brawnwald, JAlison, J.B. Martin, A.S. Fauci, D. L. Kasper, Haon's
principles of internal medicine. New York, U.S.AccKraw Hill; 1996 pp 1979-1981.

[8] S.P. Wolff. Brit. Med. Bull.,1993 49, 642- 652.

[9] T. O’ Brien, T.T. Nguyen, B.R. Zimmermaklayo,.Clin. Proc.1998 73, 969- 976.

16
Scholar Research Library



M. S. Nalini et al Der Pharmacia Lettre, 2015, 7 (5):10-17

[10]Y.M. Kim, Y.K. Jeong, M.H. Wang, W.Y. Lee, H.l.Rhdgutrition.,2005 21,756- 761.

[11]M.B. Narkhede, P.V. Ajimire, A.E. Wagh, Manoj MohaA.T. Shivashanmugany. Plant Sci. Res2011,
1(2),101-106.

[12]0O.L. Franco, D.J. Rigden, F.R. Melo, M.F. GrossiQ#Eur. J. Biochem2002 269,397-412.

[13]J.K. Grover, S,Yadav, V.Vats]. Ethnopharmacgl2002 81,81-100.

[14]X. Hu, J. Sato, Y. Oshida, M. Xu, G. Bajotto, Y.&dDiabetes. Res. Clin. Pracp03,59,103-111.

[15]I.N. Chen, C.C. Chang, C.C. Ng, C.Y. Wang, Y.T. §hy.Liang- ChangPlant. Foods. Hum. Nutr2008
63,15- 20.

[16]J.B.Harborne, Phytochemical methods: A guide taeno techniques of plant analysi&. Bdn. Chapman and
Hall Ltd, London,1998 pp. 135- 203.

[17]S.S. Volluri, R.S. Bammidi, C.S. Chippada, M.Vangi, Ind. J. Pharmacol.2011,4(2),381-386.

[18]P. Pannangpetch, P. Laupatarakasem, V. Kukonvaiya@. Kukongriyapa, B. Kongyinayoes, C. Aromdde,
Sci. Technol.2007. 29(1),1-9.

[19]1.F.F. Benzie, J.J. Straifd\nalyt. Biochem1996 239,70-76.

[20]G.C. Yen, P.D.Duh). Am. Oil. Chem. Sod993 70,383-386.

[21]Z. Xiao, R. Storms, A. Tsandginal. Biochem 2006 351(1),146-148.

[22] K. Suthindhiran, M.A. Jayasri, K.Kannabirdnternatl. J. Int. Biol. 2009 6(3),115-120.

[23]A.C. Akinmoladun, E.O. Ibukum, E. Afor, E.M. Obueot&.O. FarmobiSci. Res. Essayp07, 2,163-166.
[24]M.N. Qureshi, B.S. Kuchekar, N.A. Logade, M.A.HatedRec. Nat. Prod2010,4(2),124-130.

[25]D.E, Global. J. Pure. Appl. Sci2001, 7(3),455- 459.

[26] E.B. Hawkins, S.D.Ehrlich, Gotu kola, University dfaryland medical center, Baltimore, US2006 p. 62.
[27]M.T.Olaleye,J. Med. Plant.s Res2007, 1(1),009-013.

[28] M. Van de Venter, S. Roux, L.C. Bungu, J.LOMR . CrouchJ. Ethnopharmacol2008 119(1),81-86.

[29]J.A. Mamyrbekova-Bekro, K.M. Konan, Y.A. Bekro, M.Gjie Bi, T.J. Zomi Bi, V. Mambo, B.B. Bou&ur.
J. Sci. Res2008 24, 219-228.

[30]Y.Z. Cai, Q. Luo, M. Sun, H. Corkéjfe Sci.,2004 74,2157-2184.

[31]A. Jain, M. Soni, L. Deb, A. Jain, S.P. Rout, V@®upta, K.L.Krishna). Ethnopharmacal, 2008 115,61-66.
[32]B. Huang, X. Ban, J.S. He, J. Tong, J. Tian, Y.Wng/aFood. Chem.2010g 120,873-878.

[33]B. Huang, X. Ban, J.S. He, H. Zeng, P. Zhang, Y.\ak\g/J. Ethnopharmacol2010h 131, 276-281.

[34]A. Amin, R.YazdanparasEood Chem.2007, 104,21-29.

[35]V.D. Nair, R. Panneerselvam, R. Golpid. Crop and Prod.2012 39,17-25.

[36]N.K. Prasad, S. Divakar, G.R. Shivamurthy, S.M.AnzdJ. Sci. Food Agric.2005 85,1461-1468.

[37]1G.K. Jayaprakasha, B. Griennavar, B.S.PBidresour. Technol2008 99, 4484-4494.

[38] X.Duan, G. Wu, Y.Jiangylolecules.2007, 12,759-771.

[39]S. Gupta, J. Prakashlant Foods. Hum. Nutr2009 64, 39-45.

[40]N.P. Das, T.A.Pereird, Am. Oil Chem. Soc99Q 67,255-258.

[41]A. Parr, G.P.Bolwell). Sci. Food Agric.200Q 80,985-1012.

[42]1. Funke, M.MelzigBraz. J. Pharmacog2006 16(1),1-5.

[43]P. Sudha, S..S Zinjarde, S.Y. Bhargava, A.R .KuBBIC Complement. Altern. Med2011, 11(5),1-10.
[44]A. Fugh-Berman, E. Ernsglin. Pharmacol.2001, 52, 587-595.

17
Scholar Research Library



