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Introduction 

Inflammation is a normal protective response to tissue 
injury, and it involves a complex array of enzyme 
activation, mediator release, fluid extravasations, cell 
migration, tissue breakdown and repair. A variety of 
molecules are released from cells and plasma 
membrane during inflammation whose net overall 
effect is to increase vascular permeability, resulting in 
tissue edema, pain, redness. The released molecules 
include histamine, PGs, eicosanoids, PAF, bradykinin 
and serotonin. The most commonly used drugs for the 
management of inflammation are glucocorticoids and 
NSAIDs, these drugs have not been entirely successful 
in curing chronic inflammation and are accompanied 

by several adverse effects especially peptic ulcer, 
gastric bleeding ,inhibition of platelet function, asthma, 
cardiovascular adverse effects etc., for this reason , 
inrecent times more interest is seen in alternative and 
natural drugs. 

The phytochemical constituents of capsicum are shown 
to produce an anti-inflammatory response that proves 
to alleviate peripheral neurogenic pain such as related 
to Crohn’s disease, an inflammatory disease of the 
bowel. Another example of peripheral neurogenic 
inflammation is cutaneous pain of the skin. Its creams 
and balms are often massaged topically onto the skin 
with care taken to avoid open areas and mucous 
membranes. The burning effect of capsicum is felt 
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ABSTRACT 
Objective: 
The present study was designed to evaluate the invitro anti inflammatory activity of various 
extracts of fruits of capsicum species.   
Methods: 
capsaicin was extracted from the fruits of C.annum and C.frutescence using different solvents 
like ethanol, acetone and acetonitrile. The anti inflammatory profile of these extracts was 
investigated by invitro methods like albumin denaturation assay, HRBC membrane 
stabilization assay, Diclofenac sodium was used as a reference standard. 
Results: 
Ethanolic, Acetone and acetonitrile extracts were subjected for the measurement of percentage 
inhibition of albumin denaturation and percentage protection against hypotonicity induced and 
heat induced haemolysis of RBC. Among the extracts only ethanolic extract showed significant 
anti inflammatory activity at the concentration of 400µg/ml., may be due to the presence of 
higher phenolic content.  
Conclusion: 
On the basis of these findings, it may be inferred that capsaicin present in the fruits of C. 
annum and frutescence posses anti inflammatory activity. 
Key words: Invitro-anti inflammatory, albumin denaturation, HRBC membrane stabilization, 
capsicum frutescence, capsicum annum. 
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when applied to the skin. This is caused by an 
inflammatory response of the peripheral nerve endings, 
but regular application to dead ends of the sensory 
nerve endings, relieve chronic diabetic neurogenic 
pain. Some suggest that the anti-inflammatory effect of 
capsicum may also help to alleviate pain related to 
arthritis. Capsicum contains tannins. Tannins are 
astringents and often considered for their benefits when 
treating gastrointestinal disorders that 
produce diarrhoea such as dysentery and other 
microbial disorders. Gastric mucilage acts to protect 
the gastric lining. Another bioactive effect of tannin 
contained in capsicum molecule is in the prevention 
and treatment of cancer. Studies of flavonoids have 
suggested that they are beneficial towards preventing 
coronary heart disease. Capsicum is both warming and 
vasodilative. Many of the bioactive compounds of 
capsicum provide antioxidant effects. Improved 
vasodilatation allows for these antioxidant 
phytochemicals to circulate through regions of the 
body that may already been effected as well as healthy 
tissue. This allows capsicum to have a beneficial effect 
in repairing tissue proteins and possibly even DNA. As 
well, the healthy tissue receives protection from the 
antioxidant effect of the capsicum chili pepper. With 
the worldwide prevalence of diabetes, the 
consideration of capsicum as hypoglycemic medicinal 
has provoked research into this matter. Capsicum 
contains vitamin C is valued as an immune supportive 
bioactive phytochemical. Many clinical trial shown the 
effectiveness of Capsicum for treating symptoms of 
fibromyalgia when applied topically. Those using 
capsicum topically stated beneficial effects in reducing 
tenderness and improvement of sleep. A disease that 
often produces this type of neurogenic pain is 
diabetes. Capsicum is shown to have a beneficial effect 
on diabetic neuropathic pain when applied 
topically. Capsicum works to deaden cutaneous nerve 
endings and reducing the pain. 

2. Materials and methods 

Collection of plant material 

Fruits of capsicum frutescence and capsicum annum 
were collected from the local market of Kurnool, 
collected plant material was dried in shade and 
powdered. Powederd crude drug was soaked with 
ethanol, acetone, and acetonitrile for seven days, after 
that solution was filtered and extracts were 
concentrated by vaccum evaporator, and stored in air 
tight container in a refrigerator. The fruits of capsicum 
frutescence and capsicum annum were analysed for the 
presence of flavanoids, alkaloids, glycosides, phenols, 
saponins and tannins etc. according to the standered 
methods. 

Evaluation of invitro anti inflammatory activity 

Inhibition of albumin denaturation: 

Principle: The denaturation of proteins is defined as 
any non-covalent changes in the structure of the 
protein. The change alter the secondary, tertiary and 
quaternary structure of the molecules. The primary 
structure of the amino acid sequence remains the same 
after the denaturation process. The common factors 
that denatures proteins includes heat, alcohol, acids, 
bases, heavy metals, urea, UV, organic solvents, 
detergents etc. Denaturation of proteins is a well 
documented cause of inflammation. Most biological 
proteins lose their biological function when they 
denatured, so inhibition of albumin denaturation by 
plant extract is utilised for the evaluation of anti-
inflammatory activity.   

Procedure: 

Method of Mizushima et al was followed with minor 
modifications. The reaction mixture was consisting of 
test extract at different concentrations and 1% aqueous 
solution of bovine albumin fraction. pH of the reaction 
mixture was adjusted using small amount of 1N Hcl. 
The samples were incubated at 37c for 20 min and then 
heated at 57c for 20 min. After cooling eg the samples, 
the turbidity was measured spectrophotometrically at 
660nm.The experiment was performed in triplicate. 
Percent inhibition of protein denaturation was 
calculated as follows: 

Percent protection = [Abs control - Abs sample] X 
100/Abs control 

Membrane stabilization test 

Preparation of red blood cells [RBCs] suspension 

Principle: The in-vitro erythrocyte haemolysis assay is 
generally used for screening anti-inflammatory activity 
of drugs. Majority of the anti-inflammatory drugs 
stabilise the plasma membrane of mammalian 
erythrocytes and thereby inhibit the Heat-induced and 
the hypotonicity-induced haemolysis. The plasma 
membrane of mammalian red blood cells (erythrocytes) 
has been particularly useful as a model for studies of 
membrane structure. Mammalian red blood cells do not 
contain nuclei or internal membranes, so they are used 
as a source from which pure plasma membrane can be 
easily isolated for biochemical analysis. The 
erythrocyte Plasma membrane resemblances to the 
lysosomal membrane and hence the stabilising effect of 
drugs on erythrocyte membrane may correlate with its 
lysosomal membrane stabilising effect. The lysosomal 
membrane stabilization leads to the inhibition of 
release of the inflammatory mediators and consequent 
inhibition of the process of inflammation. In the 
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membrane stabilization assay, the erythrocyte are 
challenged with different haemolytic stimuli like heat, 
osmotic shock and free radicals. The heat-induced and 
hypotonicity induced haemolysis of erythrocytes is 
extensively used as a rapid, simple, economic and 
sensitive tool in determining the anti-inflammatory 
property of drugs. Due to this simplicity and economy, 
the researchers prefer to use this model in the 
preliminary screening of extracts of medicinal plants. 

Procedure:  

Fresh whole human blood [10ml] was collected and 
transferred to the heparinised centrifuges tubes. The 
tubes were centrifuged at 3000rpm for 10 min and 
were washed three times with equal volume of normal 
saline. The volume of the blood was measured and 
reconstituted as 10% v/v suspension with normal 
saline. 

Percent inhibition = [Abscontrol---Abssample] x 
100/Abscontrol 

Heat induced haemolysis 

The reaction mixture [2ml] consisted of 1ml of test 
drug solution and 1 ml of 10% RBCs suspension, 
instead of drug only saline was added to the control test 
tube. Aspirin was taken as a standard drug. All the 
centrifuge tubes containing reaction mixture were 
incubated in a water bath at 56C for 30 min. At the end 
of the incubation, the tubes were cooled under running 
tap water. The reaction mixture was centrifuged at 
2500rpm for 5min and the absorbance of the 
supernants was taken at 560nm. The experiment was 
performed in triplicates. Percent membrane 
stabilization activity was calculated by the formula 

Percent inhibition = [Abscontrol---Abssample] x 
100/Abscontrol 

3. Results: 

Preliminary phytochemical screening :  

The extraction of powdered fruits of capsicum annum 
(50g) and capsicum frutescense (50g) were carried out 
by maceration using ethanol, acetone, acetonitrile as 
solvents. 

Colour nature and yield of extract: 

Qualitative phytochemical investigation of crude plant 
extract of capsicum annum and capsicum frutescense 
revealed the presence of alkaloids, carbohydrates, 
starch, proteins, aminoacids, and flavanoids etc. 

Assessment of in-vitro anti-inflammatory activity  

Inhibition of albumin denaturation   

Method of Mizeshim et at was followed with minor 
modifications. The reaction mixture consisting of test 
extract at different concentrations and 1% aqueous 
solution of bovine albumin fraction PH of the reaction 
mixture was adjusted using small amount of 1N HCL. 
The sample were incubated at 37c for 20min and then 
heated 57c for 20min. After cooling the samples, 
turbidity was measured spectrophotometrically at 
660nm.The experiment was performed in triplicate. 
Percent inhibition of protein denaturation was 
calculated as follows:     

Percentage inhibition = (Abs control-
Abssample)x100/Abscontrol 

Membrane stabilization method  

Preparation of Red Blood cells (RBCs) suspension:  

Fresh whole human blood (10ml) was collected and 
transferred to the heparinized centrifuged tubes. The 
tubes were centrifuged at 3000rpm for 10min and were 
washed three times with equal volume of normal 
saline. The volume of blood was measured and 
reconstituted as 10% v/v suspension with normal 
saline. 

Heat induced haemolysis: 

The reaction mixture (2ml) consisted of 1ml of test 
drug solution and 1ml of 10% of RBCs suspension, 
instead of drug only saline was added to the control test 
tube. Aspirin was taken as a standard drug. All the 
centrifuge tubes containing reaction mixture were 
incubated in a water bath at 56c for 30min.At the end 
of the incubation, the tubes were cooled under running 
tap water. The reaction mixture was centrifuged at 
2500 rpm for 5min and the absorbance of the 
supernatants was taken at 560nm. The experiment was 
performed in triplicates. Percent membrane 
stabilization activity was calculated by the formula 
mentioned above. 

4. Discussion: 

The present study demonstrates the comparative anti 
inflammatory activity of c.annum and c.frutescence 
with different extracts i.e., ethanol, acetone, 
acetonitrile. In the present study fruits of c.annum and 
c.frutescence were evaluated for the anti inflammatory 
activity by different invitro methods like albumin 
denaturation assay and HRBC membrane stabilization 
assay. Diclofenac was used as a reference standered. 
Anti inflammatory activity was assessed by percent 
protection against albumin denaturation and percent 
protection against heat induced and hypotonicity 
induced haemolysis. 
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SNO Extract Colour Consistency Yield(gm) 
1 Ethanol White Watery 3.2 
2 Acetone White Watery 2.8 

3 Acetonitrile Brown Sticky 2.1 
Preliminary Phytochemical Tests: 

S.NO Phytoconstituents Test Results 
1 Carbohydrates Molish test +ve 
2 Starch Iodine test -ve 
3 Protein Millons test +ve 
4 Amino acid Cysteine test +ve 
5 Steroids Salkowski test +ve 
6 Flavanoids Ferric chloride test +ve 
7 Alkaloids Mayers test +ve 
8 Tannins and phenolic compounds 5%fecl3 test +ve 
9 Oxalic acid Calcium chloride +ve 
10 Inorganic acid Sulphate test +ve 

 

Table 1: Preliminary Phytochemical Tests 

5.1 Capsicum annum 
S.NO Conc.(µg/ml) Standard 

diclofenac 
Ethanolic extract Acetone extract Acetonitrile 

extract 
1 100 45 23 20 22 
2 200 54 27 25 26 
3 400 63 32 29 30 

5.2  Capsicum  frutescense 
S.NO Conc(µg/ml) Standard  

diclofenac 
Ethanolic extract Acetone extract Acetonitrile 

extract 
1 100 45 32 23 26 
2 200 54 47 27 32 
3 400 63 56 31 43 

5.3 Capsicum annum 
S.NO Conc(µg/ml) Standard 

aspirin 
Ethanolic 

extract 
Acetone 
extract 

Acetonitrile 
extract 

1 100 60 47 30 36 
2 200 70 55 39 44 
3 400 81 70 47 61 

5.4 Capsicum frutescense 
S.NO Conc(µg/ml) Standard 

aspirin 
Ethanolic 

extract 
Acetone 
extract 

Acetonitrile 
extract 

1 100 60 52 47 48 
2 200 70 63 54 56 
3 400 81 74 68 71 

5.5 Capsicum annum 
S.NO Conc(µg/ml) Standard 

aspirin 
Ethanolic 

extract 
Acetone 
extract 

Acetonitrile 
extract 

1 100 53 39 28 33 
2 200 60 53 44 48 
3 400 66 62 59 54 

5.6 Capsicum frutescense 
S.NO Conc(µg/ml) Standard 

aspirin 
Ethanolic 

extract 
Acetone 
extract 

Acetonitrile 
extract 

1 100 53 47 34 39 
2 200 60 55 49 52 
3 400 66 61 55 56 
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5. Conclusion:  

The present study has established the anti 
inflammatory activity of c.annum and c.frutescence by 
invitro methods. In this study the phytochemicals 
present in c.annum and c.frutescence fruits showed the 
anti inflammatory property comparable to diclofenac 
sodium among ethanolic, acetonitriole, acetone 
extracts, ethanolic extract showed highest anti 
inflammatory property and compared to c.annum , 
c.frutescence showed highest anti inflammatory 
property.  
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