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ABSTRACT

Objective: The use of naturally occurring medicines dependent on essential oils (EOs) is nowadays of great interest. In addition, within the human
body, EO shows high efficacy as antioxidants and anti-inflammatory drugs. The present experiment was conducted to access the anti-inflammatory
activity of EO obtained from the fruit peels of Citrus macroptera Montr. (Rutaceae) against the denaturation of protein in vitro model.

Methods: The test sample (EO) was incubated under controlled laboratory conditions at varying concentrations with egg albumin and was subjected
to absorbance determination for the anti-inflammatory property analysis. Diclofenac sodium was used as the standard reference drug for the
experiment.

Results: The results show a concentration-dependent inhibition of protein (albumin) denaturation by the test oil. This was concluded by comparing
their IC,  average values. Citrus macroptera Montr. EO possessed IC, average value 54.6+0.07 ug/mL, whereas that of diclofenac sodium was found to
be 52.89+0.06 ug/ml. The result shows that the test oil is more effective than the standard drug.

Conclusion: From the above experimental finding, it can be concluded that Citrus macroptera Montr. EO has significance anti-inflammatory effect
against the denaturation of the protein in vitro model. The activity may be due to the presence of terpene polyphenolic component or some other

active compound present in the oil. The provided information was first of its kind of knowledge to keep the scientific data for future reference.
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INTRODUCTION

Inflammation is a complex process often associated with pain and involves
occurrences such as increased vascular permeability, enhanced protein
denaturation, and rearrangement of the membrane. When cells in the body
are damaged by microbes, physical agents, or chemical agents, the injury
is in the form of stress. Inflammation of tissue is due to response to stress.
It is a defensive response that is characterized by redness, pain, heat, and
swelling and loss of function in the injured area. Loss of function depends on
the area and severity of the condition occurring. Since inflammation is one
of the non-specific intelligences which is based on mechanisms of the body;,
a tissue response to an unintentional cut is similar to that of other forms of
tissue damage caused by heat, radiation, bacterial, or viral [1]. An organism
or tissue elicits the inflammatory responses as a defensive mechanism;
however, prolonged inflammation can result in undesired health effects as
a result of interplaying various biomolecules that are secreted during the
inflammation phase. Inflammation in many diseases has been documented
including cancer [2]. Chronic pain induced by inflammatory processes
is a major clinical problem worldwide, steroidal and nonsteroidal anti-
inflammatory drugs (NSAIDs) are the most widely used treatments in these
chronic pain states. NSAIDs, such as diclofenac, aspirin, and indometacin,
block the biosynthesis pathway of prostaglandins by inhibiting the
cyclooxygenase (COX) enzymes, producing anti-inflammatory, analgesic,
and antipyretic effects [3]. At present, used medications for pain control
and inflammatory disorders pose dangerous side effects on chronic
administration. Attempts are, therefore, being made to research promising
plants which can lead to the production of newer or safer drugs [4].

MATERIALS AND METHODS

Collection, identification, and authentication of plant

The fruits of the plant Citrus macroptera were collected locally from
East Khasi Hills, Meghalaya. The plant was identified, confirmed, and
authenticated by Botanical Survey of India, Shillong, Meghalaya.

Extraction of EO

The fruit peels of Citrus macroptera were thoroughly washed
with distilled water, cut into small pieces and about 200 g in four
fractions were subjected to hydrodistillation using a Clevenger
apparatus for about 4 h. The steamed and vaporized oil were
condensed into liquid by a vertical condenser and collected in a
measuring cylinder. Being immiscible and lighter than water, the
volatile oil is separated out as an upper layer. The oil from the fruit
peels were collected by following the standard procedure (Chutia
et al., 2009). Finally, it was dried over anhydrous sodium sulfate
and kept in an airtight container at 4-8°C until further analysis
(Isman, 2000).

Standard drugs

Diclofenac sodium was purchased from Sigma-Aldrich Co., and purity
was labeled to be 98%, respectively.

Preparation of crystallized egg albumin

The crystallized albumin obtained from 24 eggs was dissolved in
about 500 ml of distilled water and poured into 5 L of boiling distilled
water with rapid stirring so that the coagulated albumin was finely
divided. It was then poured on several large filters and washed
until the washings were entirely free of sulfates. The substance was
then allowed to drain thoroughly, transferred to a flask containing
about 10 volumes of 95% boiling alcohol for an hour, and filtered.
This was repeated once with five volumes of 95% alcohol and once
with five volumes of absolute alcohol. The material was filtered and
then stirred with three volumes of a good grade of ether and again
filtered. This process was repeated twice and the protein was finally
dried in a vacuum desiccator over sulfuric acid. This gave a dry white
product which could easily be reduced to a powder. The yield was
about 1 g/egg[5-7].
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Anti-inflammatory bioassay in vitro
Inhibition of albumin denaturation

The total 5 ml reaction mix consists of 0.2 ml of egg’s albumin (fresh
hen’s egg), 2.8 ml of solution containing phosphate-buffered saline
(PBS, pH 6. 4), and 2 ml of different concentrations of Citrus macroptera
Montr. EO. Therefore, the final result concentrations (100ug/ml,
200 pg/ml, 300 pg/ml, 400 pg/ml, and 500 pg/ml) were made as per the
standard method [8-12]. An equal volume of distilled water was used as
regulation. The mixtures were then incubated in an incubator at 37+2°C
for 15 min, then heated for 5 min at 70°C. Using vehicles as blanks, their
absorbance was assessed at 660 nm after cooling down. The standard
drug used as a control in this experiment was diclofenac sodium at the
final concentration of 100-500 ug/ml and treated the same way for
absorbance determination [13-17]. The percentage inhibition of protein
denaturation was calculated using the following formula:

% inhibition = 100 x [abst/absc - 1]

Where, abst = absorbance of test sample and absc = absorbance of
control.

The oil/drug concentration for 50% inhibition (IC, ) was determined
from the dose-response curve by plotting percentage inhibition with
respect to control against treatment concentration (Sangita Chandra
etal,2012).

Statistical analysis

Statistical analysis was done using one-way analysis using ANOVA
where p<0.05 was considered as statistically significant. Values are
expressed as mean+SD (n=3).

RESULTS

The present investigation reports the in vitro bioassay of anti-
inflammatory effect of EO obtained from the fruit peels of Citrus
macroptera against denaturation of egg albumin. The results are given
in Table 1 and IC, values are summarized in Table 2.

RESULTS AND DISCUSSION

The present investigation reports the in vitro bioassay of anti-
inflammatory effect of EO obtained from the fruit peels of Citrus
macroptera against denaturation of egg albumin. The results are
given in Table 1 and IC values are summarized in Table 2. As per the
results, the test sample (EO) was found to be effective and comparable
to the standard drug, that is, diclofenac sodium. This was concluded
by comparing their IC,, average values. Citrus macroptera Montr.
EO possessed IC,, average value 54.6+0.07 ug/mL, whereas that of
diclofenac sodium was found to be 52.89+0.06 ug/ml.

Since ancient times, essential (volatile) oils from aromatic and
medicinal plants have had biological activity, especially antibacterial
and antifungal (Adel et al, 2017). Waikedre et al, 2010, Rana et al,,
2012, Bhutia et al.,, 2017, and Singh et al,, 2017, reported almost 35-57
phytoconstituents in the EO. The EO study of GC/MS showed that the oil
is composed of limonene (22.69%), o-terpineol (10.27%), o-myrcene
(7.69%), terpinene (4.48%), cyclohexanol (3.88%), and carene (1.48%)
and showed antimicrobial activity. According to Nizam Uddin et al,
2014, the fruit extracts consist of saponins, steroid, and terpenoids
and also report potent hypoglycemic activity (doses - 500 mg/kg and
1000 mg/kg). Based on latest study (Singh et al, 2017), in albumin
denaturation, the fruit peels and leaves EO found significant anti-
inflammatory activity (IC,,at 73.91 ug/ml and that of leaves showed IC,
at 87.48 ug/ml) and as per present result, we have taken the fruit peels
and significant result (IC,, average value 54.6+0.07 ug/mL, whereas
that of diclofenac sodium was found to be 52.89+0.06 ug/ml) (Fig. 1).
The result differences may be due to demography or geographical
variations or due to the methodology followed during the in vitro
experiment.
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Table 1: In vitro anti-inflammatory activity of Citrus macroptera
Montr. EO (egg albumin)

S. No. Concentration Citrus macroptera Standard
(ng/ml) essential oil (diclofenac
sodium)
1 100 19.5+£0.9 14.77+0.6
2. 200 26.3£1.2 32.78£2.5
3. 300 44.7+1.9 41.88+3.8
4 400 87.6+2.1 75.43+4.3
5. 500 95.1+3.4 99.60+5.30
IC,, average 300 54.6x0.07 52.89+0.06

IC, : Inhibitory concentration, pg/ml=Microgram/ml

Table 2: Average IC, of Citrus macroptera Montr. essential oil
and diclofenac sodium against protein denaturation

S. No. Treatment IC, values
. Citrus macroptera essential oil 240
2. Standard (diclofenac sodium) 580
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Fig. 1: In vitro anti-inflammatory activity of Citrus macroptera
Montr. (egg albumin)

CONCLUSION

Eventually, the findings of this investigation concluded that extracts of
EO derived from Citrus macroptera Montr. were determined and have
anti-inflammatory function and show prominent results as opposed to
normal diclofenac sodium. As we all know, the protein denaturation is a
well-documented cause of inflammation. As a part of the investigation
into the anti-inflammation activity mechanism, EO has been successful
in inhibiting heat-induced denaturation of albumin. The EO tested in
this study could practically be used as a natural medication or as a
candidate for pharmaceutical and medical use.
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