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Abstract 

Objective: The use of naturally occurring medicines dependent on essential oils (EO) is now a days 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 essential oil obtained from the fruit peels of Citrus 

macroptera Montr. (Rutaceae) against the denaturation of protein in-vitro model.  

Materials and Methods: The test sample (essential oil) 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 IC50 average values. Citrus macroptera Montr. essential oil possessed IC50 average value 

54.6±0.07 μg/mL whereas that of diclofenac sodium was found to be 52.89±0.06 μg/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 the Citrus macroptera Montr. essential oil 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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1. Introduction  

Inflammation is a complex process, which is 

frequently associated with pain and involves occurrences 

such as: the increase of vascular permeability, increase of 

protein denaturation and membrane alteration. 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 occurs depends on the site and extent of 

injury. Since inflammation is one of the body’s nonspecific 

internal systems of defence, the response of a tissue to an 

accidental cut is similar to the response that results from 

other types of tissue damage, caused by burns due to heat, 

radiation, bacterial or viral invasion [1]. The inflammatory 

responses are elicited as a defense mechanism by an 

organism or tissues; however, sustained inflammation can 

lead to undesired health effect as a consequence of interplay 

of various bio-molecules that are secreted during the 

process of inflammation. Inflammation has been indicated 

in several diseases including cancer
 

[2].
 

Chronic pain 

induced by inflammatory processes is a major clinical 

problem worldwide, Steroidal and non-steroidal anti-

inflammatory drugs (NSAIDs) are the most widely used 

treatments in these chronic pain states. NSAIDs, such as 
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Diclofnac, aspirin and indometacin, block the biosynthesis 

pathway of prostaglandins by inhibiting the cyclooxygenase 

(COX) enzymes, producing anti-inflammatory, analgesic 

and antipyretic effects
 

[3]. Drugs currently used for 

management of pain and inflammatory conditions present 

toxic side effects on chronic administration. Therefore, 

attempts are being taken to study promising plants which 

may lead to develop newer or safer drugs
 
[4].  

 

2. Materials and methods: 

2.1 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. 

2.2 Extraction of Essential Oil  

The fruit peels of Citrus macroptera were 

thoroughly washed with distilled water, cut into small 

pieces and about 200 gms in four fractions were subjected 

to hydro-distillation using a clevenger apparatus for about 4 

hours. 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 was 

collected. Finally it was dried over anhydrous sodium 

sulphate and kept in an airtight container at 4-8
0
C until 

further analysis. Standard Drugs: Diclofenac sodium was 

purchased from SIGMA-ALDRICH Co., and purity was 

labelled to be 98% respectively. 

2.3 Preparation of Crystallized Egg Albumin: 

The crystallized albumin obtained from twenty-

four eggs was dissolved in about 500ml of distilled water 

and poured into 5 liters 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 sulphates. The substance 

was then allowed to drain thoroughly, transferred to a flask 

containing about 10 volumes of 95 per cent boiling alcohol 

for an hour, and filtered. This was repeated once with 5 

volumes of 95 per cent alcohol and once with 5 volumes of 

absolute alcohol. The material was filtered and then stirred 

with 3 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 sulphuric acid. This gave 

a dry white product which could easily be reduced to a 

powder. The yield was about 1 gm. per egg
 
[5].  

 

3. Anti-inflammatory bioassay in vitro:  

3.1 Inhibition of albumin denaturation: 

The reaction mixture (5 ml) consisted of 0.2 ml of 

egg albumin (from fresh hen’s egg), 2.8 ml of phosphate 

buffered saline (PBS, pH 6.4) and 2ml of varying 

concentrations of the essential oil of Citrus macroptera 

Montr. so that final concentrations become (100 μg/ml, 200 

μg/ml, 300 μg/ml, 400 μg/ml, 500μg/ml)[6-8]. Similar 

volume of distilled water served as control. Then the 

mixtures were incubated at 37±2ºC in an incubator for 

15minutes and then heated at 70ºC for 5 minutes. After 

cooling down, their absorbance was measured at 660 nm by 

using vehicle as blank. 

Diclofenac sodium at the final concentration of 

(100-500μg/ml) was used as reference drug and treated 

similarly for determination of absorbance [9-13]. The 

percentage inhibition of protein denaturation was calculated 

by using the following formula: 

               % inhibition = 100 × [abst / absc – 1] 

Where, abst = absorbance of test sample, absc = absorbance 

of control. 

The oil /drug concentration for 50% inhibition 

(IC50) was determined from the dose response curve by 

plotting percentage inhibition with respect to control 

against treatment concentration. 

3.2 Statistical analysis: 

           Statistical analysis was done using one way analysis 

using ANOVA where P<0.05 were considered as 

significant. Values are expressed as Mean±SD (n=3). 

 

4. Results:  

The present investigation reports the in vitro 

bioassay of anti-inflammatory effect of essential oil 

obtained from the fruit peels of Citrus macroptera against 

denaturation of egg albumin. The results were given in the 

table 01 and IC50 values summarized in Table 02. 

 

Table 01: In vitro anti-inflammatory activity of Citrus macroptera Montr. essential oil (Egg albumin) 

SL.NO Concentration (μg/ml) Citrus macroptera essential oil Standard(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 

IC50 Average 300 54.6±0.07 52.89±0.06 

IC50: inhibitory concentration, µg/ml=microgram/ml.  
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Table 02: Average IC50 of Citrus macroptera Montr. essential oil and Diclofenac sodium against protein 

denaturation. 

S.No Treatment IC50 values 

1.  Citrus macroptera essential oil 240 

2.  Standard (Diclofenac sodium) 580 

 

 
Figure 1: In-vitro anti-inflammatory activity of Citrus macroptera Montr. (Egg albumin) 

 

5. Results 

The present investigation reports the in vitro 

bioassay of anti-inflammatory effect of essential oil 

obtained from the fruit peels of Citrus macroptera against 

denaturation of egg albumin. The results were given in the 

table 01 and IC50 values summarized in Table 02. As per 

the results, the test sample (essential oil) was found to be 

effective and comparable to the standard drug i.e, 

Diclofenac sodium. This was concluded by comparing their 

IC50 average values. Citrus macroptera Montr. essential oil 

possessed IC50 average value 54.6±0.07 μg/mL whereas 

that of diclofenac sodium was found to be 52.89±0.06 

μg/ml. 

 

6. 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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