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Primary aim of the present study was to investigate the possible antioxidant and anti-inflammatory mechanism of 
Beamontia grandiflora L extract using in-vitro model. n-hexane and methanolic extract of B. grandiflora L were used to 
evaluate antioxidant activity by using DPPH assay and in vitro model by protein denaturation method for anti-
inflammatory activity The methanolic extract of B. grandiflora L significantly inhibited % protein denaturation as compared 
to standard drug and n-hexane extract. It can be postulated from the observed results the anti-inflammatory activity of B. 
grandiflora could be due to its inhibition of protein denaturation. Results were represented as mean ±SEM. One-way 
ANOVA was done followed by post hoc Tukey’s test with a highly significance level of P ˂0.001. All the evaluated extracts 
exhibited anti-inflammatory potential. 
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INTRODUCTION 

Inflammation is a bodily response to injury, infection or 
destruction characterized by heat, redness, pain, swelling 
and disturbed physiological functions. Inflammation is a 
normal protective response to tissue injury caused by 
physical trauma, noxious chemical or microbial agents. It 
is the body response to inactivate or destroy the invading 
organisms, to remove the irritants and set the stage for 
tissue repair. It is triggered by the release of chemical 
mediators from injured tissue and migrating cells (Souza 
et al. 2020). The commonly used drug for management of 
inflammatory conditions are non-steroidal anti-
inflammatory drugs, which have several adverse effects 
especially gastric irritation leading to formation of gastric 
ulcers (Slobodianiuk et al. 2021). Medicinal plants are rich 
source of antioxidants having ability to reduce the 
oxidative stress and ultimately protects the body against 
various chronic diseases like aging, diabetes, cancer, 
inflammatory, cardiac dysfunction according to World 
Health Organization (Kurutas, 2015). Use of medicinal 
plants has gained prime importance in developing 
countries because of their safety profile, cost effectiveness 
and efficacy (Shinwari, 2010). Pakistan has rich medicinal 
plants reserves and local communities of different areas 
are well aware to traditional use of these plants (Shinwari, 

2011). Traditionally medicinal plants are used to treat 
different types of illnesses ranging from the headache to 
stomachic to cut and wound (Thapa and Walia, 2007). 
Therapeutic Significance of medicinal plants is due to 
presence of phytochemicals like tannins, alkaloids, 
flavonoid, and phenolic compounds. There is scanty 
scientific evidence available for use of medicinal plants for 
treatment of different diseases. Beaumontia grandiflora L 
an evergreen wall climber ornamental plant and belongs 
to apocynaceae family. 

 Common names of this plant are Easter herald’s 
trumpt and Easter Lily Vine. The plant is found mainly in 
the Asian tropics Namely South China, India, Nepal, 
Bangladesh, Myanmar, Thailand, Cambodia, Laos and 
Vietnam. It is used as an anti-transplant and anti-abortion. 
Anti-fertility action Leaf extract was also tested in male. 
The roots and leaves of B. grandiflora L are crushed 
boiled with mustard oil to treat minor fractures, wounds 
and back and leg pain that is caused by arthritis. In 
China's Botanical Ethnic Survey, this was turns out that B. 
grandiflora seeds are traditionally used as poisons in 
insects and vermin. It is also used as a coolant 
cholecystitis and related disorders even seeds relieves 
from high fever and diarrhea. 
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MATERIALS AND METHODS 

Plant Collection 
Fresh leaves of plant were collected from Bagh e 

Jinnah Lahore and surroundings in September, 2019. 
Plant material was authenticated and taxonomically 
identified by famous taxonomist, Prof. Dr. Zaheer-ud-din 
Khan, Department of Botany, GCU, Lahore, Pakistan. 
Voucher number 3619 was submitted to Sultan Ayub 
Herbariam, Government College University Lahore as a 
reference. Plant material was dried and grinded for further 
use. Authenticated plant material was used for preparation 
of different extracts. 

Extraction and Fractionation 
The leaves of Beaumontia grandiflora L. were shade 

dried and then grinded into a coarse powder by a 
mechanical grinder. Then 1kg of plant material dipped in 
menstrum i.e 2.5L of n- Hexane in a tightly closed 
container for next 7 days at room temperature. When the 
extraction was completed, extract was filtered with the 
help of muslin cloth and then with filter paper. Marc (solid 
residue) left after extraction process was dried and placed 
in menstruum i.e. 2.5L of methanol again for next 7 days 
in a closed container. After completion of extraction, 
extract was filtered with the help of muslin cloth or filter 
paper. In order to concentrate the n-hexane and methanol 

extracts, rotary evaporator at 38℃ was used to 
concentrate the extracts to 1/10 of original extracts. 

Further extracts were kept in oven at 40℃ till 
evaporates completely. Dried extract were stored in an air 
tight container for further studies. 

Animals 
For in vivo anti-diabetic study, male albino rats having 

weight 150-200g.Rats were given standard pallet diet. The 
rat’s cages were housed in animal house of The University 
of Lahore. Rats study procedure was completed by the 
permission of Institutional Animals Ethical Committee 
(IREC-137) of The University of Lahore. 

Antioxidant activity by DPPH   (2, 2-diphenyl-1-
picrylhydrazyl) assay 

Preparation of DPPH (2, 2-diphenyl-1-picrylhydrazyl) 
solution 

4mg DPPH was accurately weighed and added in an 
eppendorf vial. Poured 1mL methanol in it and dissolved 
with the help of sonicator. The volume was made up to 
100 ml with methanol in volumetric flask and Stored in 
dark place by covering it with aluminium foil. 

Preparation of stock solutions 
Weighed accurately 10 mg Beaumontia grandiflora L 

extracts (Methanolic and n-hexane) in 10 ml methanol 
(1mg/mL in a tarred glass vial).  

Weighed Ascorbic acid 10 mg and methanol (10 ml) to 
make a stock solution of concentration 1mg/mlThe mixture 
contents were completely dissolved with the help of 
Sonicator. 

Test procedure 
From these 2 stock solutions, serial dilutions (200µl, 

400 µl, 600 µl, 800µl and 1000µl) were prepared in test 
tubes and the volume of each dilution was made 1ml by 
adding methanol. The fresh prepared DPPH solution (2ml) 
was added in each test tube and volume was made up by 
addition of methanol (1ml).The final volume was 4ml. 
Control test tube was prepared by adding 1ml methanol in 
place of dilution and keeping the rest procedure same. 
The experiment was performed in triplicate. All these test 
tubes were protected from light by covering with 
aluminium foil. The test tubes were incubated for 30 
minutes and the absorbance was recorded at 517nm by 
UV spectrophotometer. The DPPH free radical scavenging 
activity was calculated using following equation: 

% 𝑎𝑔𝑒 𝑖𝑛ℎ𝑖𝑏𝑖𝑡𝑖𝑜𝑛
= [Absorbance (control)

−
𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 (𝑠𝑎𝑚𝑝𝑙𝑒)

Absorbance (control)
× 100 

In-vitro anti-inflammatory activity 

Albumin denaturation inhibition 
The  Anti-inflammatory  activity  was  performed  on  

n-hexane  and  methanolic  extracts  of Beamontia 
grandiflora L by using standard procedures (Chandra et al. 
2012). 

Control specimen 
Double distilled water was used as Controlled 

solution. 

Preparation of sample and Standard Solutions 
Various concentrations (25, 50, 100, 250, 500, 800 

and 1000 µl/ml) of sample (n-hexane and methanolic 
extracts) and standard drug (Diclofenac sodium) were 
prepared. 

Preparation of sample 
Standard drug used in this procedure was diclofenac 

sodium. 0.2 ml of albumin (hen’s egg albumin), 2.8ml of 
freshly prepared phosphate buffer and 2ml of freshly 
prepared various concentrations (25, 50, 100, 250, 500, 
800 and 1000 µl/ml) of diclofenac sodium. 

Preparation of sample mixture 
Sample mixture was composed of albumin (originally 

sourced from hen’s egg) 0.2ml, freshly prepared 2.8ml of 
phosphate buffer and various concentrations (25, 50, 100, 
250, 500, 800, 1000 µl/ml) of both extracts i.e. methanolic 
and n-hexane of B. grandiflora. All of these samples were 
incubated for at 37±2℃ for 15 minutes. Furthermore, 
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samples were heated at 70±2℃ on a water bath for 5 
minutes and cool at room temperature. Observe the 
turbidity of samples, if turbidity signs are present then test 
the absorbance of samples at 660nm wavelength by 
spectrophotometer. Same above mentioned process was 
also followed for standard solution i.e. diclofenac reaction 
mixture. Following formula was used to calculate the % 
inhibition of samples: 

% 𝑎𝑔𝑒 𝑖𝑛ℎ𝑖𝑏𝑖𝑡𝑖𝑜𝑛 = 100 × (𝑉𝑐 − 𝑉𝑡/𝑉𝑐) 
Here, Vc = absorbance of control sample, Vt = 

absorbance of test sample 

Statistical analysis 
Data obtained are presented in mean ± standard error 

of mean (SEM). The data were analyzed using the one-
way analysis of variance (ANOVA), and the differences 
between the groups were determined using the Dunnett 
post hoc test as provided by the Graph pad PRISM V5.02 
software. The limit of significance was set at P < 0.05. 
 
RESULTS  

Anti-oxidant activity 
Both the extracts (n-hexane and methanol) of 

Beaumontia grandiflora L were used to evaluate anti-
oxidant activity by using DPPH assay. Results were given 
in Table 1 and figure 1-3 

In- vitro anti-inflammatory activity  
In the present investigation, the in vitro anti-

inflammatory effect of AQCA was evaluated against 
denaturation of egg albumin. The results are summarized 
in Table 2. The present findings exhibited a concentration 
dependent inhibition of protein (albumin) denaturation by 
n-hexane and methanolic extract of Beaumontia 
grandiflora L in Figure 4-6.  

 
Figure 1: Percentage inhibition of Ascorbic acid 

 
Figure 2: Percentage inhibition of Methanol Extract 

 
Figure 3: Percentage inhibition of n-hexane extract 

 
Figure 4: Percentage inhibition of Diclofenac sodium 

 
Figure 5: Percentage inhibition of methanol extract 
(anti-inflammatory activity) 
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Table 1: DPPH assay of Beaumontia grandiflora L extracts 

 

Anti-Oxidant Activity 

Absorbance of control = 0.76 

Concentration 

(µl/ml) 

Standard Methanol extract n-Hexane extract 

Absorbance Inhibition Absorbance Inhibition Absorbance Inhibition 

200 0.582 23.42% 0.587 22.76% 0.74 2.63% 

400 0.341 55.13% 0.356 53.16% 0.68 10.53% 

600 0.223 70.66% 0.254 66.58% 0.59 22.37% 

800 0.171 77.50% 0.191 74.87% 0.51 32.89% 

1000 0.142 81.32% 0.166 78.16% 0.47 38.16% 

IC50 432 462 927 
 

Table 2: Anti-inflammatory activity of Beaumontia grandiflora L extracts 
Anti-inflammatory activity 

Absorbance of Control =2.84 

 
Concentration 

(µl/ml) 

Standard Methanol extract n- Hexane extract 

Absorbance Inhibition Absorbance Inhibition Absorbanc e Inhibitio n 

25 2.41 15.14% 2.48 13.29% 2.64 7.69% 

50 2.23 22.03% 2.31 19.23% 2.48 13.29% 

100 2.03 29.02% 2.12 25.87% 2.36 17.48% 
250 1.81 36.71% 1.91 33.22% 2.24 21.68% 
500 1.68 41.26% 1.803 36.96% 2.18 23.78% 
800 1.37 52.10% 1.51 47.20% 2.11 26.22% 

1000 1.17 59.09% 1.39 51.40% 1.98 30.77% 

IC50 733 895 1995 

 
Figure 6: Percentage inhibition of methanol extract (anti-inflammatory activity)

 
DISCUSSION 

There are certain problems in using animals in 
experimental pharmacological research, such as ethical 
issues and the lack of rationale for their use when other 
suitable methods are available or could be investigated. In 
the previous studies, Beaumontia grandiflora L crude 
extracts (total alcoholic, ethyl acetate, and butanol 
extracts) and the isolated compounds showed the 

antioxidant activity in DPPH radical Scavenging method 
(Abdelshafeek et al. 2010). In this study n-hexane and 
methanolic extracts of Beaumontia grandiflora L were 
used to study the antioxidant activity of plant. Hence, in 
the present study the protein denaturation bioassay was 
selected for in vitro assessment of anti-inflammatory 
property of n-hexane and methanolic extracts of 
Beamontia grandiflora L. Denaturation of tissue proteins is 
one of the well-documented causes of inflammatory and 
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arthritic diseases. Production of auto antigens in certain 
arthritic diseases may be due to denaturation of proteins 
in vivo (Opie, 1962; Umapathy et al. 2010). Agents that 
can prevent protein denaturation therefore, would be 
worthwhile for anti-inflammatory drug development. The 
increments in absorbance of test samples with respect to 
control indicated stabilization of protein i.e. inhibition of 
heat-induced protein (albumin) denaturation by n-hexane, 
methanolic extract and reference drug diclofenac sodium 
(Jagtap et al. 2011). From the IC50 values it becomes 
evident that methanolic extract was more active than n-
hexane and diclofenac sodium, being effective in lower 
concentrations. This antidenaturation effect was further 
supported by the change in viscosities. It has been 
reported that the viscosities of protein solutions increase 
on denaturation (Anson et al. 1932). In the present study, 
the relatively high viscosity of control dispersion 
substantiated this fact. Presence of methanolic extract 
prevented this, implying inhibition of protein denaturation. 
Here, the viscosities decreased when compared with 
control where no test extract/drug was added. However, 
the viscosities were found to decrease with concomitant 
decrease in concentration of test extract and reference 
drug as well. 

Although, the viscosities of the test samples 
(extract/drug), of all concentrations were always less than 
that of control. This decrease in viscosities may be due to 
decrease in concentration of test extract/drug in reaction 
mixture, which resulted in decreased viscosity; and/or 
other uncertain physico-chemical factors. Nevertheless, 
the viscosity data indicated inhibition of protein (albumin) 
denaturation. The effect of concentration of test agent on 
viscosity behaviour of denatured protein dispersion 
requires further studies. 

The major constituents of coffee bean are an alkaloid 
caffeine, polyphenolic compounds like tannins and a 
phenolic acid namely chlorogenic acid (Kokate et al. 
2010). Polyphenols are well known natural products 
known to possess several notable biological properties 
(Bhattacharya, 2011). In the present study, the in vitro 
anti-inflammatory activity of Beamontia grandiflora L can 
be attributed to its polyphenols content. The effect may be 
due to the synergistic effect rather than single constituent. 
It has been reported that one of the features of several 
non-steroidal anti-inflammatory drugs is their ability to 
stabilize (prevent denaturation) heat treated albumin at the 
physiological pH (pH: 6.2-6.5) (Williams et al. 2008). 
Therefore, form the results of the present preliminary 
study it can be concluded that B. grandiflora L possessed 
marked in vitro anti-inflammatory effect against the 
denaturation of protein. Further definitive studies are 
necessary to ascertain the mechanisms and constituents 
behind its anti-inflammatory actions. 

CONCLUSION 
Finally on the basis of above studied parameters, it is 

concluded that the n-hexane and methanolic extract of 

Beaumontia grandiflora L. has significant antioxidant and 
anti-inflammatory activity. 
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