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Abstract

Ten ethnomedicinal antidiabetic plants of North-East India were evaluated for their α-amylase and α-glucosidase
inhibitory as well as antioxidant activities. Phenolic, flavonoid and mineral contents in these plants were also analyzed.
α-amylase inhibitory activity(IC50 25.455-52.833 µg/mL) was detected in only four while α-glucosidase inhibitory
activity(0.444-450.233 µg/mL) was detected in seven of these plants. Lagerstroemia speciosa (25.455 µg/mL) and
Parkia timoriana (25.655 µg/mL) showed highest -amylase inhibitory activity, while α-glucosidase inhibitory activity
was highest in Euryale ferox (0.444 µg/mL) and P. timoriana (0.563 µg/mL). Six species namely,Lysimachia candida,
Antidesma acidum, Dillenia indica E. ferox,L. speciosa, and P. timoriana showed higher antioxidant activity (in DPPH,
ABTS and reductive assay) and these plants also contained phenolic and flavonoid in higher quantity compared to the
remaining four plants. Calcium, magnesium, sodium, potassium, phosphorus, iron, copper and zinc were present in all
the plants but potassium and zinc were found to be the most abundant macro and micro element. The heavy metals
were not detected in these plants. Thus the preliminary data on the ethno medicinal antidiabetic plants show the
potential of L. speciosa, P. timoriana, E.ferox, L. candida for carrying out further bioactivity guided evaluation and
pre-clinical studies in future.
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1 Introduction

Throughout human history, medicinal plants have been
used in treatment of various ailments and are sometimes
the only affordable source of healthcare for people in remote
and economically poor regions. Traditional herbal medicine
is an important component of primary health care systems
in many developing countries and also an important part of
their cultural heritage(1). In recent times, the use of herbal
medicine as an alternative in the management of various
chronic diseases has gained a lot of interest, mainly due to
their very less or no adverse side effects compared to those of

synthetic drugs(2; 3). Diabetes mellitus is a metabolic dis-
order of multiple etiology characterized mainly by chronic
hyperglycaemia with disturbance of carbohydrate, fat and
protein metabolism along with oxidative stress(4). One of
the therapeutic approaches for treating diabetes is to de-
crease the post-prandial hyperglycaemia by retarding glu-
cose absorption through inhibition of two carbohydrate hy-
drolyzing enzymes, i.e., α-amylase and α-glucosidase in the
digestive tract(5). Although, various available pharmaco-
logical agents in the treatment of diabetes is widespread,
the use of medicinal plants as complementary treatment on
traditional health care system is also visible(6). Traditional
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knowledge on medicinal plants get transmitted through gen-
erations and forms the basis of valuable information in
the discovery of bioactive compounds with therapeutic ef-
fects from them(7; 8).Various studies have indicated that
medicinal plants are able to inhibit digestive enzymes due
to the presence of various secondary metabolites, such as
polyphenols and terpenes(9; 10; 11). Antioxidant compo-
nents of the medicinal plants also playa significant role in
antidiabetic activity(12; 13; 14; 15).The Sub-Himalayan re-
gion of North East India is endowed with rich resources
of medicinal plants due to both climatic and geographical
variations and ethnic communities of this region use these
widely available plant resources both as dietary and medic-
inal items(16; 17). In this study, we carried out prelimi-
nary evaluation of the medicinal plants based on the lim-
ited informationin literature reported earlier. Specifically,
we examined the inhibitory capacities of ten ethno medici-
nal antidiabetic plants against α-amylase and α-glucosidase
along with antioxidant activities and content of phenolic,
flavonoid and mineral in them.

2 Plant Summary

Allium hookeri Thwaites (Amaryllidaceae) A. hook-
eri belongs to Liliaceae family, locally known as “maroina-
pakpi” in Manipur, is a wildherb which grows well in a
wide range of soils.The whole plant grounded with Zingiber
officinale roscoe, mixed with salt and water and juice is
used to cure ulcer and stomach ailments and also it is used
by the local healers to reduce weight of obese people. The
leaf decoction is used to control blood pressure(18; 19). As
it contains significant amount of phytosterols it must have
a positive effect on lowering of LDL cholesterol concentra-
tions. Literature survey has also revealed the use of this
plant for the treatment of cough, cold, wound, vomiting
and also on healing(20; 21; 22; 23). The methanolic and
ethanolic extract and compounds isolated from the extract
of A. hookeri were found to possess anti-inflammatory, an-
tidiabetic, antioxidant and antimicrobial activity(24). The
roots of this plant has been used as a home remedy by
the Mizo community of Mizoram in their folklore medicine
as a cardioprotective (mainly against high blood pressure)
agent(25).
Allium ramosum L.(Amaryllidaceae)
A. ramosum is an herb, locally known as Maroi Nakupi in
Manipur. The leaves of the plant are boiled to extract soup
which is used to garnish traditional chutney, and pakora,
etc. Soup of the leaves is traditionally used to administer
to patients with urinary disorder especially in scanty urina-
tion. Fresh leaf juice is regarded beneficial for nourishing
scalp and hair growth.
Antidesma acidum Retz. (Phyllanthaceae)
A. acidum is a shrub inn North-East India, Meitei commu-
nity use boiled extract of leaf for treatment of diabetes(26).
The pharmacological activities of A. acidum have been
reported specifically for its anti-HIV and immunomodulat-
ing actions. A. acidum is a folk plant, which is used for
management of low backache, muscle pain, neuralgiasis by
folklore practitioners which is mainly associated with in-
flammation at different parts of body(27). Despite having
strong medicinal aspects, the potential role of A. acidum
in the therapeutic interventions of T2DM has not yet been

systematically explored(17).
Cheilocostus speciosus (J.Koenig) C.D.Specht
(Costaceae) C. speciosus, a perennial herbhaving tuber-
ous rhizome is locally known as Jomlakhuti in Assam. The
rhizome of this plant is traditionally used for cure of dia-
betes and jaundice in different parts of Assam(28).
Dillenia indica L. (Dilleniaceae)
D. indica, commonly known as elephant apple is a widely
used evergreen plant of Northeast India including Assam.
It is locally known as Outenga and fruit of this plant is
a popular constituent of Assamese (people from state of
Assam, India) cuisine. Apart from its use as food items, it
has several other ethnomedicinal uses for relief of stomach
related disorders(29).
Euryale ferox Salisb. (Nymphaeaceae)
E. ferox (Makhana) is a rooted macro-hydrophyte and com-
monly found in the lakes, ponds and ditches. Traditionally,
different parts of the plant like tender leaves, petioles, fruits
and seeds are advocated for patients to consume directly to
bring relief to the problems associated with diabetes(30).
Kaempferia galanga L. (Zingiberaceae)
K. galanga L. belonging to the family Zingiberaceae is
an endangered medicinal plant with potent medicinal
activities(31). The leaves, rhizome and root tubers of
the plant possess a number of medicinal applications. This
economically important plant is over exploited to the ex-
tent that there is always scarcity of propagating material
(rhizomes) as rhizomes of the plant is consumable part. It
contains a component which is used in over 59 ayurvedic
medicines. It is also extensively used in preparation of
ayurvedic drugs, perfumery, cosmetics and as spice ingre-
dients. Extracts of K. galanga have anti-inflammatory,
analgesic, anti-diarrheal, anti-bacterial, sedative, cytotoxic,
insecticidal and anthelmintic properties(32). K. galanga,

locally known as Gathion in Assam is known to have
several traditional uses. Rhizome of the plant is mainly
used for pneumonia, bronchial complaints, stomach disor-
ders, food poisoning and for wound healing in Assam and
Meghalaya(33).
Lagerstroemia speciosa (L.) Pers. (Lythraceae)
L. speciosa is commonly known as crape myrtle belonging
to the Lythraceae family(34). L. speciosa or Banaba is
a medicinal tree traditionally used to lower blood sugar
in the body. Its high content of corosolic acid makes it
an effective anti-diabetic drug. The plant is also recom-
mended for kidney, bladder problems and hypertension.
Leaves of the species have been traditionally used over
thousands of years in folkloric treatment by the native In-
dians and Japanese for illness and ailments particularly for
lowering blood sugar levels and losing body weight. The
flower extracts of the species have been reported to ex-
hibit pharmacological properties such as antioxidant and
anti-microbial activities, whereas fruit extracts reported
anti-nociceptive, anti-diarrhea and cytotoxic activities. Re-
search on leaf extracts of this plant showed anti-bacterial
anti-viral, anti-inflammatory, anti-obesity, anti-fibrotic,
anti-diabetic and xanthine oxidase, inhibition, diuretic,
decongestant activities.Root of this plant is used for treat-
ing mouth ulcers(35; 36; 37; 38; 39). In addition, bark
is used to relieve the abdominal pains. The species also
has essential metals like sodium, potassium, iron, zinc and
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magnesium which were clinically proven to exert beneficial
effect on human health.
Lysimachia candida Lindl. (Primulaceae)
L. candida is a folklore medicinal plant that grows in East
Asia, Eastern Himalayas at altitudes of 100-2100 m, West-
ern Ghats, Manipur, Assam, Burma and Java is commonly
known as Kengoiin Manipur and Loosestrife in English.
The genus Lysimachia L. comprises about 200 species,
both wild and cultivated and is native to temperate regions
of Eurasia. This genus has traditionally been assigned
to the family Primulaceae. The chemical constituents
isolated from L. candida comprised of different com-
pounds namely, kaempferol, astragalin, kaempferol-3-O-
- D- glucopyranosyl (1�2)--D-glucopyranoside, quercetin,
quercetin-3-O--D-glucopyranoside,mythyl-(R)-2-hydroxy3-
phenylpropanoate, (R)-2-hydroxy-3-phenylpropanoic
acid,spinasterol, stigmasterol, palmitic acid, primula-
genin A (candidoside), protoprimulagenin A and alpha-
spinasterol-glucopyranoside(40).These isolated compounds
are reported for their different biological activities such
as anticancer, antidiabetic, anti-inflammatory, and ant-
obesity, etc. Triterpene saponins isolated from butanol frac-
tion namely, Lysimanoside, Lysikokianoside and Anagallisin
C have been reported to exhibit antifungal activity41. Dur-
ing our ethnomedicinal survey, the local healers informed
that it is recommended for the treatment of diabetes and
related complications.
Parkia timoriana (DC.) Merr. (Leguminosae)
P. timoriana, commonly known as Yongchak in Manipur
is traditionally used as food item as well as for various
other ethnomedicinal purpose. The fruits (pods) of this
leguminous plant are considered to be nutritious and are
known to be effective in the management and treatment of
diabetes(42)

3 Material And Methods

3.1 Chemicals And Reagents

α-amylase, α-glucosidase, acarbose, p-nitrophenyl alpha-
D glucopyranoside, 1,1-diphenyl-2-picryl hydrazyl (DPPH),
ascorbic acid, gallic acid, Folin ciocalteu reagent, quercetin
and Tris-HCl were obtained from Sigma Aldrich. All other
reagents, buffers, chemicals and solvents are of analytical
grade and were procured from Himedia, India and Milli-Q
quality water was used for all experiments.

3.2 Plant Material

The Plants were collected during the month of October
2018 to April 2019 from habitats of these plants located
in different regions of North East India. Thespecimens
were deposited at Botanical Survey of India (BSI), East-
ern Regional Centre, Shillong and voucher specimens were
obtained.

3.3 Extraction Of Plant

Plant materials were washed thoroughly with tap water
followed by distilled water to remove any contamination.
Washed plant materials were dried under shade at room
temperature to remove the moisture. The plants were con-
sidered to be dried when weight of the representative plant
samples (100 g) were found to be constant for three consec-
utive days. Air dried plant materials were grinded coarsely

by using mixer grinder and was macerated with methanol.
After 48 h, the filtrate was collected by filtration through
Whatman No. 1 filter paper and the marc was immersed in
methanol. The process was repeated until the color of the
filtrates faded. Filtrates obtained were concentrated under
reduced pressure using a rotary evaporator (Buchi, Switzar-
land) at below 50°C. Concentrated extracts were dried com-
pletely using lyophilizer (Labconco, USA) at -80°C.

3.4 Total Phenol Content (TPC)

TPC was determined using the Folin–Ciocalteu method
[46]. Quantitative estimation in the plant extracts was per-
formed using a standard calibration curve of gallic acid.
TPC was expressed in terms of gallic acid equivalents
(GAE) (mg of GAE/g of plant).

3.5 Total Flavanoid Content (TFC)

TFC was determined by using the aluminum chloride calori-
metric method(43). Quantitative estimation of TFC in the
plant extracts was performed using a standard calibration
curve of quercetin. TFC was expressed in terms of quercetin
equivalents (QE) (mg of QE/g of plant).

3.6 DPPH Radical-Scavenging Activity

The free radial scavenging activity of extract of a plant
was measured in terms of hydrogen donating ability using
DPPH radical as described by the method of Berg et al.
1999(44).Ascorbic acid was used as positive control. The
free radical scavenging activity was calculated by using the
formula below: % radical scavenging activity = [(Abs con-
trol –Abs sample)/ (Abs Control OD)] Ö 100 (1)

3.7 ABTS Assay

The ABTS free radical scavenging activity of a plant ex-
tract was determined by following the method described
by Shanab et al., 2012(45) with some minor modifications.
The ABTS free radical scavenging activity was calculated
by using the formula 1 given above.

3.8 Reducing Power Assay

The reducing power of test sample was determined on
the basis of the ability of their antioxidant principles to
form colour complex with potassium ferricyanide, TCA
and FeCl3 due to transformation of Fe3+to Fe2+. Reduc-
tive ability of the plant extracts measured by following the
method described by Oyaizu, 1986(46). Ascorbic acid was
used as standard in this assay.

3.9 α-Amylase Inhibition Assay

The α-amylase enzyme inhibition assay was done by follow-
ing starch-iodine method described by Hansawasdi et al.,
(2000)(47) and Hamdan et al., (2004)(48). Acarbose was
used as positive control and the uninhibited enzyme was
taken as negative control (DMSO control).The inhibition
(%) of α-amylase activity was calculated by using the for-
mula 1 given above.

3.10 α-Glucosidase Inhibition Assay

The α-glucosidase enzyme inhibition assay was performed
by following the method described by Kumar et al.,
2012(49). Acarbose was used as positive control and the
uninhibited enzyme was taken as negative control (DMSO).
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The inhibition (%) of α-glucosidase activity was calculated
by using the formula 1 given above.

3.11 Mineral Analysis

The plant samples were washed with tap water followed by
Milli-Q water thoroughly in order to remove surface contam-
ination. They were then air dried in a clean drying chamber
and oven dried at 80°C. 1 g of the powdered dried sample
of each plant was taken in porcelain crucibles and placed in
a muffle furnace at 500°C overnight. 5 mg of ash of each
sample were dissolved in 20 % HCl and warmed to dissolve
the residue. The dissolved solutions (containing 5 mg of ash
of each sample) were taken in 50 ml volumetric flask and
the volume was made up to the mark with deionized water.
Diluted solution was taken for analysis of elements like Ca,
Mg, Na, K, P, Fe, Cu, Zn, Pb, As, Cd, and Hg by Perkin
Elmer AAnalyst-700 atomic absorption spectrometer.

3.12 Statistical Analysis

All the experiments were performed in triplicate, except
minerals and heavy metals, which were carried out in dupli-
cate. The results were expressed as the mean of the values
obtained for the replications. The correlation coefficients
were calculated with Pearson’s test using the Graph Prism
v8 statistical software. The results were considered statisti-
cally significant if the P value ( = 0.05) is greater than the
significance level.

4 Results And Discussion

Chemical constituents such as phenolic compounds in plants
act as a good source of natural antioxidant agents(50). The
chemical structures, mechanisms of actions, and pharmaco-
logical properties of the chemical constituents vary depend-
ing upon the plant species and also the geographical origin
of the sample(51; 52).The values of total phenol content
and antioxidant property parameters assayed using DPPH,
ABTS and Reducing Power methods for all the 10 plant
species used in this study is presented in Table 1. Phe-
nolic compounds possess an ideal structural chemistry for
free radical scavenging activity and contribute to the over-
all antioxidant potential of plants mainly due to their redox
properties. Folin-Ciocalteu method is a rapid and widely
used assay for estimation of TPC. The amounts of total
phenols and total flavonoids varied between plant species
and it ranged from 9.333 to 103.111 GAE (mg/mg dw) and
from 7.700 to 50.667 QE (mg/mg dw), respectively. The
highest total phenol value was observed in A. acidum, fol-
lowed by E. ferox and L. speciosa and lowest phenolic con-
tent was found in C. speciosus. In terms of the scavenging
activity of the different species determined by DPPH, E.
ferox (IC50 = 7.997 µg/mL) showed the highest scavenging
activity followed by A. acidum (IC50 = 29.313 µg/mL), P.
timoriana (IC50 = 46.203 µg/mL) and L. speciosa (IC50
= 69.582 µg/mL). Antioxidant activity of E. ferox is com-
parable with that of the standard vitamin C (P % 0.05).
A. hookeri (IC50 = 789.233 µg/mL) was the lowest an-
tioxidant activity exhibiting species.E. ferox, P. timoriana,
L. candida and A. acidum exhibited high radical scaveng-
ing activities as quantified by ABTS, and the IC50 values
for the species were found to be 54.737, 79.200, 111.333
and 117.720 µg/mL, respectively. The IC50 values of these

plants was significantly higher compared to the remaining
species used in this study (P % 0.05). The species with the
lowest radical scavenging activity was C. speciosus (IC50 =
356.333 µg/mL). One of the medicinal plants used in this
study, namely E. ferox was also examined earlier by Ojo et
al. (2019)(53) using methanolic extract and the IC50 value
was much higher (68.3 µg/ml and 308 µg/ml) than that
observed in this study.

Reductive ability is a measure of the electron donat-
ing ability of a plant extract. In this assay, the presence
of reducers (antioxidants) in the extracts caused the reduc-
tion of the Fe3+/ferric cyanide complex to the ferrous form.
The amount of Fe2+ complex was monitored by measuring
the formation of Perl’s Prussian blue at 700 nm. Increase
in absorbance at 700 nm indicates an increase in reducing
ability. The values obtained revealed that the RP of each
species was concentration dependent (Figures 1). D. indica,
L. speciosa, E. ferox, L. candida, and P. timoriana showed
higher reducing power with approximate absorbance value
of 0.194 ± 0.005, 0.188 ± 0.003, 0.170 ± 0.006, 0.161 ±
0.002 and 0.153 ± 0.002,respectively, at a maximum con-
centration of 100 µg/mL in comparison to ascorbic acid
(1.238 ± 0.091). Previous study showed that Fe3+ reduc-
ing ability(0.454 ± 0.005 mgAAE) of A. acidum mature
fruitwas more than that of ripened fruits (0.418 ± 0.000
mgAAE)(54).

Figure 1: Reductive ability of the methanol extracts of the
medicinal plant species measured in terms of formation of
Fe3+/ Ferric cyanide complex at 720 nm

Secreted from saliva and pancreas, α-amylase catal-
yses the cleavage of α -1,4 glycosidic bonds to convert
polysaccharides into smaller oligosaccharides such as mal-
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Table 1: Antioxidant activity in terms of IC50 determined by DPPH and ABTS method and total phenolic (TPC) and
flavonoid (TFC) content of the methanol extracts of the ten ethno-medicinal plants

Name of the Plant
Antioxidant activity

TPC TFC
IC50 (µg/mL)

DPPH ABTS (mg/g GAE) (mg/g QE)

A. acidum 29.313 ± 0.729b 117.720 ± 6.012d 103.111 ± 2.776e 11.717 ± 1.640c

A. hookeri 789.233 ± 4.966g 170.800 ± 1.312e 34.889 ± 2.341b 24.247 ± 0.979e

A. ramosum 203.827 ± 1.9458d >1000 30.900 ± 1.353b 9.570 ± 0.308bc

C. speciosus 205.177 ± 6.025d 356.333 ± 23.454f 9.333 ± 0.667a 6.630 ± 0.149a

D. indica 265.833 ± 2.129e 126.370 ± 2.650d 71.222 ± 1.953d 50.667 ± 1.137f

E. ferox 7.997 ± 0.203a 54.737 ± 0.0451b 101.778 ± 2.694e 16.667 ± 0.702d

K. galanga 384.100 ± 4.004f 177.133 ± 0.808e 31.333 ± 4.163b 21.833 ± 1.258e

L. candida 269.433 ± 18.141e 111.333 ± 2.309cd 51.300 ± 1.300c 7.700 ± 0.010ab

L. speciosa 69.582 ± 0.278c 321.567 ± 32.908f 73.178 ± 2.664d 22.343 ± 0.388e

P. timoriana 46.203 ± 3.964b 79.200 ± 0.705bc 71.697 ± 3.864d 19.103 ± 0.194d

Vitamin C 6.537 ± 1.887a 1.807 ± 0.035a - -

tose, maltotriose, and a number of α -1,4 and α -1,6-
oligoglucans. These fragments are subsequently involved
in further degradation by α -glucosidase located in the
brush border of the small intestine. This enzyme hydroly-
ses the terminal non-reducing 1,4 linked α-glucose residues
and release absorbable monosaccharides to enter the blood
stream(55; 56; 57). Therefore, inhibitor of these enzymes
delay digestion of carbohydrates and prolong overall carbo-
hydrate digestion time, causing a reduction in the rate of
glucose absorption and consequently blunting of postpran-
dial hyperglycemia(58). The ability of a test substance to
inhibit these two enzymes can be considered as a potential
anti-diabetic property of the substance. The inhibitory ac-
tivity of the methanolic extracts of all the species against
these two enzymes in terms of IC50 is presented in Ta-
ble 2. Four plants have shown α-amylase inhibitory ac-
tivity and their IC50 values were in the range of 25.455 to
52.833 µg/mL, while the remaining plant species did not ex-
hibit inhibitory activity even at the maximum concentration
tested. α-Amylase inhibitory activity of L. speciosa (IC50
25.455µg/mL) and P. timoriana (IC50 25.655 µg/mL) were
significantly higher than those of the standard (acarbose)
(IC50 52.870 µg/mL) and the remaining plant species tested
(P¡ 0.05). The inhibitory activity of D. indica (IC50 42.478
µg/mL) and A. acidum (IC50 52.833 µg/mL) were compa-
rable with the standard (P% 0.05).Methanolic extract of 7
plants showed- glucosidase activity. Their IC50 values var-
ied widely and were in the range of 0.444 to 450.233 µg/mL.
α- glucosidase inhibitory activity of E. ferox (0.444 µg/mL)
was found to be highest followed by that of P. timoriana
(0.563 µg/mL), A. acidum (4.309 µg/mL), D. indica (8.155
µg/mL), L. speciosa (36.880 µg/mL), L. candida (117.237
µg/mL) and A. hookeri (550.233 µg/mL). Importantly, -
glucosidase inhibitory activity of all the plant extracts ex-
cept A. hookeri was significantly higher than that of the
standard (acarbose) (625.759 µg/mL) (P$ 0.05).Thus in
this study, we have observed that except L. speciosa, the
methanolic extracts of the medicinal plants exhibit strong
-glucosidase inhibitory activity with weak or no α-amylase
inhibitory activity even at highest concentration tested.
The natural herbal products with weak -amylase inhibitory

but strong -glucosidase inhibitory potential are promising
alternative to the present day marketed α-amylase enzyme
inhibitors prescribed for slowing carbohydrate metabolism.
These enzyme inhibitors cause abdominal distention, flatu-
lence, meteorism and diarrhoea. These effects are due to the
strong inhibition of pancreatic α-amylase resulting in abnor-
mal bacterial fermentation of undigested carbohydrates in
the colon(59; 60).

Content of minerals elements in the ten plants are pre-
sented in Table 3. The mineral contents varied widely
among samples, but in general, K, Fe, Cu and Zn were
found in significant amount in most of the plants. These
minerals are known for their role as structural components
of tissues and function in cellular, basal metabolism, and
maintenance of homeostasis. All the studied plants also
contained the other essential elements i.e. Calcium (Ca),
Magnesium (Mg), Sodium (Na), Potassium (K), Phospho-
rus (P), Iron (Fe), Copper (Cu) and Zinc (Zn) in signifi-
cant amount. Among the essential macro elements,K was
the most abundant element ranging from 0.0731 to 9.985 %
w/w in different plant extracts. Its content was highest in
A. hookeri (9.985 % w/w),followed by A. ramosum(8.031
% w/w), K. galangal (8.031 % w/w),L. candida (3.814 %
w/w), P. timoriana (2.3173 % w/w), E. ferox (1.245 %
w/w) and D. indica (1.129 % w/w) respectively.None of
the plants were found to contain any of the heavy metals
such as As, Cd, and Hg except traces of lead in A. hookeri
species.Heavy metal content in medicinal plants particularly
in their Ayurvedic formulation is always a serious concern
and the plant materials of this study are free from them and
could be used in further research.

5 Conclusion

Among the ten ethnomedicinal antidiabetic plants of NE
India, evaluated for their comparative inhibitory capacities
against α-amylase and α-glucosidase along with relative
content of phenolic, flavonoid, mineral antioxidant poten-
tial, methanolic extracts of L. speciose, E. ferox and P. tim-
oriana, showed highest α-amylase inhibitory activity, while
those of E. ferox and P. timoriana highest α-glucosidase in-
hibitopry activity. These three species also showed promis-
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Table 2: α- amylase and α- glucosidase activity of the ethno-medicinal plant extracts of the ten ethno-medicinal plants
in terms of IC50 values

Name of the Plant
α � amylase α � glucosidase

IC 50 (µg/mL) IC 50 (µg/mL)

A. acidum 52.833 ± 7.215b 4.309 ± 0.119a

A. hookeri >1000 550.233 ± 1.168c

A. ramosum >1000 >1000

C. speciosus >1000 >1000

D. indica 42.478 ± 15.187ab 8.155 ± 0.738a

E. ferox >1000 0.444 ± 0.0285a

K. galanga >1000 >1000

L. candida >1000 117.237 ± 1.301b

L. speciosa 25.455 ± 0.847a 36.880 ± 1.330a

P. timoriana 25.655 ± 0.745a 0.563 ± 0.161a

Acarbose 52.870 ± 7.927b 625.759 ± 75.661c

Table 3: Mineral (%) and Heavy metals (ppm) content of the ethno-medicinal plant extracts

Species Ca Mg Na K P Fe Cu Zn Pb As Cd Hg

A. hookeri 0.0445 0.054 0.0335 9.9849 0.13 32.03 50.84 142.56 68.82 ND ND ND

A. ramosum 0.0486 0.0737 0.0371 8.0307 0.0344 29.02 4.82 59.71 ND ND ND ND

A. acidum 0.1098 0.1002 0.0242 0.4061 0.0424 41.8 27.86 33.44 ND ND ND ND

C. speciosus 0.0325 0.0162 0.041 0.0731 0.021 19.55 22.45 28.62 ND ND ND ND

D. indica 0.0434 0.079 0.0355 1.1299 0.0374 60 5.08 13.79 ND ND ND ND

E. ferox 0.0511 0.102 0.041 1.2451 0.0146 55.03 8.63 18.11 ND ND ND ND

K. galanga 0.036 0.0752 0.0371 8.0307 0.0344 30.04 6.72 41.53 ND ND ND ND

L. speciosa 0.0731 0.2216 0.1018 3.8137 0.0309 44.7 37.22 43.05 ND ND ND ND

L. speciosa 0.0322 0.0306 0.0022 0.646 0.0154 29.63 4.08 31.13 ND ND ND ND

P. timoriana 0.0011 0.014 0.0161 2.3173 0.0265 33.18 6.52 41.11 ND ND ND ND

ing antioxidant activity along with A. acidum, D. indica
and L. candida. Potassium and Zinc were found to be most
abundant mineral in the ten plants and none of the plant
contained any heavy metals. Overall this study has screened
few important antidiabetic ethnomedicinal plants of NE
India to search for plant based lead molecules and forde-
velopment of alternative/complimentary medicine against
diabetes and related complications in future research.

Conflict of Interest The authors declare no conflict of
interest.
AcknowledgmentsWe thank the Director, IASST, Guwa-
hati for providing necessary facilities and DBT, Govt. of
India for financial support.

References

[1] K. Sowjanya, K. Narendra, J. Swathi, and K. Satya, “Phyto-
chemical extraction and antimicrobial efficiency of crude leaf
extract of medicinal plant, Cascabela thevetia,” International
Journal of Research in Pharmacy and Biomedical Science,
vol. 4, no. 2, pp. 465–470, 2013.

[2] WHO, “Traditional Medicine Strategy (2002-2005),” WHO pub-
lications, Tech. Rep., 2002.

[3] T. B. Klepser and M. E. Klepser, “Unsafe and potentially safe
herbal therapies,” American Journal of Health-System Phar-
macy, vol. 56, no. 2, pp. 125–138, 1999, publisher: Oxford Uni-
versity Press.
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