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Summary

In this study methanol extracts of P. emblica (Pe), C. auriculata (Ca) and H. indicus

(Hi) were screened for inhibitory activities of enzymes a-amylase and u-glu'cosidase;

Hexane and ethyl acetate fractions of Pe displayed a-amylase and u—g]ucc;sidaqe;
enzyme inhibitory activity whereas, only the ethyl acetate fractions of Ca and I;Ii
showed good inhibitory activity for both enzymes. In addition, water extracts of these
three plants showed a significant inhibition for a-amylase and a-glucosidase enzymes

Results of qualitative phytochemical analysis for methanolic crude extracts revealed thé
presence of alkaloids, flavonoids, tannins and terpenoids in all three plants whereas
saponins and steroids were found only in Ca and Hi. Moreover, all organic extracts of
the three plants exhibited good antioxidant activity and hexane extract of Pe showed
good inhibitory activity against pathogenic Gram +ve and —ve bacteria. The GCMS
profile of the hexane fractions of Pe identified the presence of a-amyrin, B-amyrin,
sitosterol and stigmasterol metabolites which may be responsible for the observed high

bioactivity.

Keywords: Bioactivity, Medicinal plants, Enzyme activity

Introduction

Diabetes mellitus is one of the major non-commun
mankind. Currently, around 2.8% of the world’s po
estimated to reach 5.4% by 2025 (Patel et al. 2012
become the most prevalent form of diabetes due to
disease. Effective control of blood glucose level is vi
the patients. Currently available anti-diabetic dru
effects specially dysfunction of kidneys. Hence, rec
natural anti-diabetic agents of low toxicity (Lee & Je
Throughout decades, medicinal plants have pla;

health care (Srivastava et al. 2011). The, herbal med
the health and quality of life (Ye et al. 20105
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able i ative therapy for diabetic

| s can be used as an adjuvant o a3 fayourable alternd p

supp ements Ca L | |
ossesses a high diversity especially in vplamgi. The
be a good source of phymchcmncals carrying d“"»‘{ﬂc
~ udies have been accompanied on the active
ankan medicinal plants. Importantly, there
’ from plants exhibiting

patients

Sri Lanka being a tropical co
plants have been found to g
biological activities Currently, only fe\\‘ st
only consumed Sri I

untry p

compounds from comm ds
i 1 s 3 ounds
should be more studies to find the natural comp

i ities fi : 5 1g leads.
recognizable biological activities for (Icwlnpmcnts pfdn %'th s rctroece 0
The present study assessed in vitro biological activity with Sp s, ton
diabetic activity. The selected medicinal plants are Aegle marmelos !

i g ‘assi iculata (ranawara
Aegle marmelos (beli-fruits), Aerva lanata (polpala), Cassia auric I{/I h( bl»,)’
: s musindicus (iramusu), Phyllanthus emblica

Coscinium fenestratum (venival), Hamide ra : )
(nelli), Scoparia dulcis (walkottamalli), Sida rhamhi/"{)/m (babila), and.‘Tm(();p.o,‘a
cordifolia (rasakinda) which are extensively used in Sri I,z}nkar} Ayurvg@lc medicine.
First-of-all ten plant extracts were screened for its anti-diabetic activity anfi among
them the plants with high anti-diabetic activity were subjected to further analysis.

Methodology

The selected medicinal plants were purchased from an ayurvedic store in 2017 and were
identified and authenticated by the Herbarium unit of the Peradeniya Botanical
Gardens, Peradeniya, Kandy, Sri Lanka. The plant samples were washed with running
tap water and air dried under shade for one week. The dried sample was visually
screened for any fungal contamination. Next the dried plant samples were ground into
powder (100 g) and sonicated with methanol (400 ml) for 30 minutes. Solutions
filtered using cotton wool and filtrates were collected. T 23
three times. The filtrates were evaporated to dryness ! E
All crude extracts were screened for their o-amyl
activity. Crude extracts with good enzyme ink
using hexane, dichloromethane and ethyl acet:
and evaporated. Each fraction was further
enzyme inhibition activity, antioxidant
antimicrobial activity. t
The o-amylase inhibitory activity of the
glucose oxidase method (GOD) described
calculated. The o-glucosidase inhibitory
the method described by Ye et al. (2010).
The antimicrobial activity of the plan%
described by Napagoda et al. 2018 with
concentrations (MIC) of the plant ext ac
+ve), Escherichia coli (G —ve) and Pseudt
assay. The antimicrobial activity, as v
(MIC) of plant extracts was determ
microtitre plates as described by Bus
with slight modifications.
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ABTS radical scavenging ac}ivily of the
e d described by Shalaby & Shanab (2013
meth0 the standard reference solution,
used as lic crude extracts of antidiabetic active plants Were tested fo alkalo
Mcthﬁ",ods tannins, saponnins, terpenoids and steroids (Gul er al, 291 T Babg ]\/(I):]ilsk
ﬂa\l/;)"‘l’(‘uéar et al. 2013; Ramamurthy and Sathiyadeyi 2017, Vaghasiya, P
2015:

Chanda 2(10::11)dc extracts of Nelli, Ranawara and Iramusu (2 g) were stirreq with difuteg
Powdcg‘;nl) and then filtered. Filtrates were treateq with few drops of Dragondroff s
HCL (l Formation of orange colour precipitate indicated the presence of alkaloigs
e ‘01ic plant extracts of Nelli, Ranawara ang (Iml) were mixed with
(’;/.Ileut th;n NaOH (1 ml). Formation of intense blue dicated the Presence of
i

ﬂavono:ﬂisé extracts of Nelli, ranawara and Iramusu (2m]

l\’;e:l;/?nlead acetate. Formation of yellow colour precipit
0

tarlnms.sence of saponins was determined by Frothing
The .pr; amusu and Ranawara were vigorously shake

DL dr to stand for 10 min and classified for sapon
?liﬁ:;e absence of saponins and stable froth more th,
in

o sapo;l ., (2 ml) and concentrated H,SO; were added with the 5ml of methanolic
e O(rir:extracls. Formation of red colour indicated the presence of steroids,
Ellzllrotrgrfl(;rm (2 ml) was added to 5 ml of methanolic plant extracts of Nelli, Ranawara

d Iramusu and evaporated on the water. bath and then !noxled with 3 ml of
o trated H,SO,. A grey colour formed which showed the enusy»oftm
;"Onzr:llyze the volatile organic compounds is the hexane 1 of hexane
e)?tract residue was dissolved in 2 mL of HPLC grade ‘-
membrane filter (0.2 um PTFE filter) before
gas chromatography system coupled to
spectrometer) working on EI rpo_de, Th
pm). 1 ul of the samplgs was mjecte.d.
(50-250°C) over 35 min usmg'Hehm;T;
Compounds were identified using NIST 11.(
ChemStation software.

plant extracts

: were determip,
) with some m cd by the

odiﬁcations. Trolox was

Iramusy
colour in,

) Were mixed with few drops
ate indicated the presence of

test. The crude dry powders of
n with distilled water and was

in content as follows: No froth
an 1.5 cm indicated the presence

Enzyme inhibitory activities of tested p
Medicinal plants, methanolic em
(tanawara), and Hamidesmus indicus
amylase and a-glucosidase enzyme
Of d-amylase and g-glucosidase
164250 23 pg/mL respectively.
highest inhibition for both enzyn
Significant inhibition for o-amylase
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« responsible for its bioactivity while |
solar and non polar compounds could be rc»{;(;l;:l'brl:sponsible thas bioactivnn
:mmwum and iramusu only polar Cl)lllp()llp(!ﬂ could : :adical ot acﬁvny‘ :
In addition, all extracts of three plants exhibited goo

P inhibi ainst three pathogep:..
Hexane extract ol nelli 1hnwcdvslgmlllcun! mhlbnor‘};l a;:\;:(); :iﬂ s f‘:actioisn;;
Gram +tve and Gram ~ve bacteria, while dlcll'lo'rome a : thogenis bacietlpth
ranawara showed moderate inhibitory ucllv:ly' ugalr'ls'l P? ]g i o Le
iramusu extracts didn’t showed any umimicmbml .aCthlt).’ or less o mL,
Phytochemical analysis wag carried for plants with highest lnhlbltxlon olr i Zlkale fi(;ld
a-ghicosidase enzyme assays. According fo the ‘phytochemlca analysis, hon s,
flavonoids, tanning and terpenoids were present in al! three plant extracts wi ereas
saponins and steroids were found only in ranawara and iramusu (Table 2). The GCMS
profile of nelli hexane fraction identified the presence of second?xry metabolites suc}} as
a-amyrin, f-amyrin, sitosterol and stigmasterol metabolites which may be responslple
for the observed high bioactivity, Sccondary metabolites are naturally occurring

chemical compounds, serve as survival functions of the plant and has beneficial uses for
humans as drug leads in pharmaceutical industry.

Table 01- Percentage Inhibition Values for Alpha Amylase and a-glucosidase .

Plant _P;Eentage Inhibition a-  Percentage Inhibition
amylase for 2000 ppm a-glucosidase for 2000
solution ( %) ppm solution ( %)
7 O Fenestratam T 69.52

T cordifolia
S rhombifolia
S. duleis
A marmelos (Flower)
P.emblica
C. auricular
H. indicus
L
A marmelog (Fruit)

Table no 02- Phytochemicals Present in Phyllanthus

(ranawara), and Hamides musindicus
Plant Alkaloids  Flavonoids

Tannins

P.emblica 4
Cawicular 4

M ind,
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Conclusions

he studied medicinal plants (ten), Pe, Ca and H
v inhibiting both u-amylase and - glucosic;:g:e[enn(:;sr:::le: Bood’biologj‘;a]
results: both ’nf)n-polar and polar compounds were responsible fgfoigmg e
inhibitory activity of nell'l thllle mod.er.atcly and/or high polar co € enzyme
ible for the enzyme inhibitory activity of ranawara and iramus _I"]‘]POUnds were
metabolites a-amyrin, B-amyrin, sitosterol and Stigmasteru'l € presence of
pe the reason for the observed high bioactive properties of h0 and tocopherol
studied three plants, Nelli, Ranawara and Iramusu shows poten?(e;ne fraction of
herbal supplements to control diabetes among populati 1al to be used as
their activities. population after detailed

Among t
aetivity b

pelli. St
alternative
reseafCh on
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