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Abstract

The present study was conducted to screen the enzyme inhibitory and antioxidant activities of methanol and acetone extracts
of Boenninghausenia albiflora, Broussonetia papyrifera and Xanthium strumarium. Enzyme inhibitory activity was performed
against enzymes alpha glucosidase and urease. Antioxidant activity was tested using DPPH assay and reducing power assay.
All the three plants showed inhibition against enzyme alpha glucosidase and urease with maximum activity shown by
methanol extract of X. strumarium (alpha glucosidase) and acetone extract of B. papyrifera (Urease). Also, methanol extract of
X. strumarium showed maximum antioxidant activity with 1C50 value (22.02 pg/ml) and EC50 value (271.61 pg/ml). No
antioxidant activity was shown by B. papyrifera.
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Introduction

The wide chemical diversity and biological actions of
natural products from plants have been considered the main
source of treatment for various human diseases (Shengule et
al., 2018) M. Diabetes mellitus is the most common
metabolic disorder which is characterized by increase in
blood glucose level for a longer duration (DeFronzo, 2004)
2, The enzyme alpha glucosidase is involved in the
digestion and absorption of carbohydrates in the small
intestine. Hence, alpha glucosidase is the important
therapeutic target to treat carbohydrate-mediated diseases
(Chiasson, 2006; Elya et al., 2012) 4. Alpha glucosidase
inhibitors slow down the digestion and absorption of
carbohydrates. In this way, the post prandial glucose level is
maintained at a lower level leading to a decreased insulin
demand (Abbas et al., 2017) Bl Another enzyme, urease
from bacteria Helicobacter pylori is responsible for many
diseases like gastritis, peptic ulcer, stomach cancer etc.
(Mobley, 2001; Hassan, 2017; Mahbubul Hasan et al.,
2018) 6. 7.8 There is need to find out natural potent enzyme
inhibitors considering the toxicity and adverse side effects
of synthetic drugs. In the living organisms, different reactive
species like reactive oxygen species (ROS) and reactive
nitrogen species (RNS) are produced by various metabolic
processes and environmental stress. They induce the
oxidative damage to biomolecules which leads to the
occurrence of several health problems such as cancer,
atherosclerosis, cardiovascular diseases, ageing and anti-
inflammatory diseases (Braca et al., 2002) [°l. These reactive
species are counteracted by natural antioxidants, which are
known to possess beneficial health effects such as the
potential to prevent diseases as compared to synthetic ones
(Ana et al., 2014) 129, Traditional medicinal system utilizes
a large number of plants and their derived preparations for
treating various health ailments. Boenninghausenia albiflora
is used to treat vomiting, dysentery and as an antiseptic to
treat cuts and wounds (Alam et al., 2011) 4, Broussonetia
papyrifera is used traditionally to treat prostatitis, impotence
and ophthalmic disorders (Lee et al., 2001) 14, Xanthium

strumarium is used to cure allergic rhinitis, sinusitis,
rheumatism, constipation, diarrhoea, leprosy etc. (Kamboj
and Saluja, 2010) [*31. The present study was undertaken to
evaluate the different biological activities of B. albiflora, B.
papyrifera and X. strumarium because of little information
known about alpha glucosidase inhibitory, urease inhibitory
and antioxidant activities of these three plants.

Materials and methods

Reagents

All the reagents used were of analytical grade. Methanol,
Acetone, Dimethyl sulfoxide (DMSO), Alpha glucosidase
from Saccharomyces cerevisiae, p-Nitrophenyl-a-D-
glucopyranoside (PNPG), Acarbose, Urease from Canavalia
ensiformis and Thiourea were procured from Sigma-
Aldrich, India. Butylated hydroxytoluene (BHT), 2,2-
diphenyl-1-picrylhydrazyl (DPPH), di-Potassium hydrogen
phosphate, Potassium dihydrogen phosphate, di-Sodium
hydrogen phosphate, Sodium dihydrogen phosphate,
Sodium carbonate, Sodium hypochlorite and Urea were
procured from HiMedia, India. Ferric chloride, L-Ascorbic
acid, Potassium ferricyanide, Phenol, Sodium hydroxide,
Sodium nitroprusside and Trichloroacetic acid were
obtained from CDH, India.

Extract preparation

Plant samples were collected from Mandi district of
Himachal Pradesh and identification was done by Associate
Prof. Suresh Kumar (Department of Biosciences, Himachal
Pradesh University, Shimla). Collected plant parts (root of
B. albiflora, leaves of B. papyrifera and fruit of X.
strumarium) were washed properly with tap water and
surface sterilized with 0.1 % mercuric chloride. The
material was then dried in shade. Dried samples were
crushed and extracts were prepared with two solvents
(methanol and acetone) using Soxhlet apparatus. Extracts
were evaporated to dryness and stock was prepared using
DMSO and stored in refrigerator until further use.
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Enzyme Inhibitory Activity

1. Alpha glucosidase inhibitory assay

Enzyme inhibitory activity was assessed using a previously
described method (Mugaranja and Kulal, 2020) 14 with
some modification. Different concentrations (5, 10, 15, 20
and 25 pg/ml) of plant extracts (0.25 ml) were mixed with
0.25 ml of enzyme alpha glucosidase (0.02 units/ml) and
incubated at 37°C for 20 min. The substrate, 0.25 ml of
PNPG (10mM) was added to the mixture and incubated at
37 °C. After 30 min. 0.5 ml of Na;Cosz (200mM) was added
to stop the reaction. The absorbance was taken at 405 nm.
IC50 was calculated from graph of percent inhibition
activity and concentration of plant extracts. Acarbose was
taken as reference standard. Reaction mixture containing
buffer instead of plant extract was taken as negative control.

2. Urease inhibitory assay

Urease inhibitory activity of plant extracts was determined
following a previously described method (Paulo et al.,
2011) 31 with slight modifications. Reaction mixture
containing 20 ul of urease enzyme solution (units/ml), 80 ul
sodium phosphate buffer (100 mM, pH 7.4), 100 pl of test
sample in different concentrations (2, 4, 6, 8, 10 pg/ml) was
incubated for 10 min. Thereafter, 100 pl of urea (25mM)
was added and reaction mixture was incubated for 30 min.
180 pl of phenol reagent (1 % w/v phenol and .005%
sodium nitroprusside) and 280 pul of alkaline reagent (0.5%
w/v NaOH and 0.075% active chloride NaOCI) was added
to reaction mixture. The change in absorbance was
measured at 636 nm after 50 min. Thiourea was used as
reference standard. The negative control was prepared by
using all the reagents except test sample.

Antioxidant Activity

1. DPPH radical scavenging assay

The antioxidant activity of plant extracts was measured
using DPPH as described by Blois, 1958 ¢l with some
modification. Solutions with different extract concentrations
(5-100 pg/ml) were prepared. 1 ml of different
concentrations of the extract solution was mixed with 1:1
(v/v) of DPPH solution (0.1 mM). The mixture was shaken
and left to stand for 30 min. in the dark at room temperature.
The reduction of the DPPH-radical was measured by
continuous monitoring the decrease in absorbance at 517
nm. BHT was taken as reference standard. The extract
concentration providing 50% inhibition (IC50) was
calculated from the graph of percent scavenging activity
against extract concentration. The negative control was
prepared by using all the reagents except test sample.

2. Reducing power assay

Method described by Oyaizu, 1986 [ with slight
modification was used to assess the reducing power of plant
extracts. Various concentrations (20, 40, 60, 80, and 100
pg/ml) of all plant extracts (200 pl) were mixed with 500 pl
of 200 mM potassium phosphate buffer (pH 6.6) and 500 pl
of 1% potassium ferricyanide. The mixture was incubated at
50 °C for 20 min. After that 500 pl of 10 % trichloroacetic
acid (w/v) was added and the mixture was centrifuged at
3000 rpm for 10 min. The upper layer (500 ul) was mixed
with 500 pl deionized water and 100 pl of 0.1 % (w/v) of
ferric chloride, and the absorbance was measured at 700 nm.
Higher absorbance indicates higher reducing power. EC50
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was calculated from the graph of absorbance at 700 nm
against extract concentration. BHT was taken as reference
standard. Reaction mixture containing buffer instead of
plant extract was taken as negative control.

Statistical analysis

All the experiments were performed in triplicates and results
were expressed as mean + SD. The results were analyzed by
one-way ANOVA and results were considered to be
statistically significant with a 95% confidence level
(P<0.05).

Results and conclusion

Enzyme inhibitory activity

X. strumarium showed maximum inhibition against alpha
glucosidase and IC50 (pg/ml) was found to be 13.76+0.59
and 14.35+0.53 for methanol and acetone extracts
respectively (Table 1). IC50 of standard acarbose was found
to be 1.59+0.09 mg/ml. All the three plants were found to be
active against enzyme urease. Maximum inhibition was
shown by methanol extract of X. strumarium (IC50
4.30+0.14 pg/ml) and acetone extract of B. papyrifera (IC50
2.09+0.69 pg/ml). 1C50 of standard thiourea was found to
be 11.09+0.81 pg/ml, which is more than that of all plant
extracts. Figure 1 presents the alpha glucosidase inhibitory
activity of methanol and acetone extracts of B. albiflora, B.
papyrifera and X. strumarium at different concentrations.
Figure 2 presents the urease inhibitory activity of methanol
and acetone extracts of three considered plants. It is clear
from the graphs that with the increase in concentration of
plant extract, inhibitory activity goes on increasing.
Methanol extract was more active than acetone extract in
most cases for enzyme inhibition.

Table 1: IC50 (ug/ml) of three plant samples for alpha glucosidase
and urease inhibition.

Sample 1C50 * (Alpha glucosidase)| IC50 * (Urease)
B. albiflora M 24.57+0.18 4.98+0.19
A 32.09+1.10 6.76+0.27
B. M 24.14+0.47 4.99+0.28
papyrifera|] A 26.01+0.40 2.09+0.69
X. M 13.76+0.59 4.30+0.14
strumarium| A 14.35+0.53 6.85+0.19

*Values are expressed as mean + SEM. M-Methanol extract, A-
Acetone extract.
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Antioxidant activity

B. albiflora and X. strumarium were found to possess
antioxidant activity. Maximum DPPH radical scavenging
activity was exhibited by methanol extract of X. strumarium
(57.13+1.31), which was better than standard BHT
(44.41+1.38) at the concentration of 25 pg/ml (Table 2). At
the concentration of 100 pg/ml, decreasing order of
reducing power (absorbance) was found to be BHT> X.
strumarium> B. albiflora for methanol and acetone extracts.
DPPH scavenging activity of X. strumarium fruit is
supported by the studies of Malpani et al., 2019 [8],
Antioxidant activity of plant extracts is dose dependent as it
is evident from figure 3 which represents antioxidant
activity in terms of DPPH scavenging activity and
absorbance of methanol and acetone extracts of two plants
at different concentrations. No antioxidant activity was
found in B. papyrifera. Methanol extract showed more
antioxidant activity than acetone extract in the present
investigation which is in agreement with the results of other
reports (Burli and Khade, 2007; Ahmad et al., 2020) [ 201,
The antioxidant activity may be attributed to the different
antioxidant components present in medicinal plants. The
excellent natural sources of antioxidants or the major
contributor to the antioxidant activity of medicinal plants
are the phenolic compounds (Wong et al., 2006; Hossain et
al., 2021) 2122,

Table 2: Antioxidant activity* of methanol and acetone extracts of
two plants understudy.

DPPH scavenging activity | Absorbance (700 nm)
Sample (25 pg/ml) (100 pg/ml)
M M A
B. albiflora 8.77+0.81 8.30+0.65 | 0.051+0.00 | 0.041+0.01
X. strumarium 57.13+1.31 17.87+£0.49 | 0.195+0.01 | 0.077+0.01
BHT 44.41+1.38 0.455+0.01

*Values are expressed as mean + SD. M-Methanol extract, A-
Acetone extract.

Table 3: 1C50 and EC50 (ug/ml) values of two plants understudy.
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B. albiflora 190.03 223.80 946.92 1649.00
X. strumarium 22.02 72.58 271.61 736.05
BHT 28.68 108.43

Fig 2: Urease inhibitory activity of methanol (M) and acetone (A)
extracts of B. albiflora, B. papyrifera and X. strumarium.

M-Methanol extract, A-Acetone extract.
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Fig 2: Antioxidant activity in terms of DPPH scavenging activity
(A, B) and reducing power (C, D) of methanol and acetone extracts
of B. albiflora and X. strumarium.

Conclusion

The observations of present work revealed that methanol
and acetone extracts of B. albiflora, B. papyrifera and X.
strumarium were found to have considerable enzyme
inhibitory and antioxidant activities. This will form a basis
for the further isolation, identification and characterization
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of natural enzyme inhibitors and antioxidants, and their
further use in the food industries and human health.
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