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Abstract 

Background: This study was aimed at analysing the phytochemicals in Chrysophyllum albidum cot-

yledon extract and their in vitro antioxidant and anti-inflammatory effects.    

Methods: The Chrysophyllum albidum cotyledon methanol extract (CCME) was phytochemically 

screened, and flavonoids and phenol contents, antioxidant and anti-inflammatory assays were carried out 

on the extract using standard procedures.  

Results: Phytochemicals analysis revealed the presence of steroids, tannins, flavonoid, saponin, 

triterpenes and xanthoproteins. The phenolic concentration, total flavonoids concentration and sugar con-

centration were found to be 26.720.048 µg of Tannic Acid Equivalent (TAE /mg, 23.121.92 µg of Rutin 

Equivalent (RTE)/mg (10.491.12 µg of Quercetin Equivalent (QE)/mg) and 778.3812.82 µg of glucose/ml 

respectively. The extract demonstrated significant  (P<0.05) inhibitory effect compared with the standards 

as potent antioxidant with DPPH IC50 of  550.52 ± 82.83 µg/ml, lipid peroxidation (45.85 % – 65.85 %), 

Ferric  reducing power showed linear correlation to the standard and the anti-inflammatory potential with 

(22.06  % – 26.37 %) percentage protection of the human red blood membrane stability and the percentage 

inhibition of denaturation of albumin (3.42 % – 7.32 %).  

Conclusion: The study showed that C. albidum cotyledon methanol extract is a potent antioxidant 

and anti-inflammatory agent to oxidative   stress and pathological disease caused by reactive species.  
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1.0 INTRODUCTION 

Naturally occurring substances are of plants, animals and 

mineral origin. They are organic substances and could be 

obtained in both primary and secondary metabolic 

process; they also provide a source of medicine since the 

earliest time [1]. The plant kingdom has proven to be the 

most useful in the treatment of diseases and they provide 

an important source of all the world’s pharmaceuticals. 

The most important of these bioactive constituents of 

plants are steroids, terpenoids, carotenoids, flavonoids, 

alkaloids, tannins and glycosides. Plants in all facets of 

life have served a valuable starting material for drug 

development [2]. 

Despite technologic advances, the drug discovery process 

is facing a major innovation deficit that is adversely 

affecting the pharmaceutics industry [3,4]. Drug 

discovery based on ethnopharmacology and use of 

natural products keep gaining momentum in the current 

world order where the poor remains at the receiving end 

due to the problem of affordability and accessibility [5]. 

It is also a known fact that many modern drugs have their 

origin in ethnopharmacology and this has fuelled research 

in the direction of ethnomedicine and natural product 

research [6]. 

Oxidative stress, whose end result is the generation of 

free radicals and reactive species, has been implicated in 

the largest percentage of most dangerous diseases. 

Antioxidants are agents that help in mopping up these 

dangerous chemicals and the search for antioxidant and 

anti-inflammatory agents cannot be overemphasised [7].  

C. albidum is a local fruit that is consumed mostly in 

Africa. Nevertheless, the seed is discarded afterwards and 

considered a waste. There have been various scientific 

evidences of great medicinal values of seeds and this 

necessitated this research to check for the antioxidant and 

anti-inflammatory potentials that could be exploited in 

this so-called waste. 

 

2.0 METHODOLOGY 

2.1 Preparation of Methanol Extract of C. albidum 

C. albidum fruits were purchased from Igbona market 

Osogbo, Osun State, Nigeria (070 46’ 51’’ N, 040 33’ 28” 

E) and authenticated at Department of Plant Biology, 

Osun State University, Osun State, Nigeria. Seeds were 

removed from star apple (C. albidum) fruits and broken 

to obtain the cotyledon. The cotyledon was air dried and 

blended with a blender to increase the surface area before 

it was defatted with hexane using soxhlet extraction 

method. The defatted residue was then exhaustively 

extracted with methanol and the filtrate was concentrated 

to dryness using Edman High Vacuum Pump under 

reduced pressure at 450C to obtain C. albidum cotyledon 

methanol extract (CCME) used for this research work.  

2.2 Phytochemical Screening 

The CCME was screened for the presence of secondary 

metabolites such as flavonoids, tannins, saponins, 

anthraquinones, terpenoids according to standard 

procedures [8, 9, 10]. 

2.2.1 Test for Steroids 

The extract (0.5 g) was dissolved in water (5 ml). 

Concentrated sulphuric acid (1.0 ml) was added to 1 ml 

of aqueous extract, and allowed to stand for 5 min. 

Colour change from violet to blue or green in the sample 

indicated the presence of steroids. The control contained 

everything above except the sample replaced with equal 

amount of distilled water. 

2.2.2 Test for Tannins 

CCME (10 mg) was dissolved in 10.0 ml distilled water 

and filtered. To 1.0 ml of the filtrate in triplicate, few 

drops of 0.5 M Ferric chloride in glacial acetic were 

added. The mixture was observed for the formation of 

blue, green or blue black colouration or precipitate. The 

control contained everything above except the sample 

replaced with equal amount of distilled water. 

2.2.3 Test for Phlobatannins 

The extract (0.5 g) was boiled with 10 % (v/v) HCl, 

formation of a red precipitate was observed as evidence 

for the presence of phlobatanins. 

2.2.4 Test for Flavonoids 

(a) CCME (5.0 mg) was dissolved in 5.0 ml ethanol, 

shook and filtered. Few drops of 0.5 N ethanolic 

potassium hydroxide solution were added to 1.0 ml of the 

filtrate in triplicate. The mixture was observed for the 

formation of yellowish suspension, precipitate or both. 

(b) CCME (0.1 g) was suspended in 5.0 ml of ethyl 

acetate, shaken vigorously and filtered. To 1.0 ml of the 

filtrate was added a few drops of dilute ammonia 
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solution. A colour change (pink or deep brown) in the 

alkaline layer was observed. The control contained 

everything above except the sample replaced with equal 

amount of distilled water. 

2.2.5 Test for Saponins: Frothing Test 

CCME (100.0 mg) was dissolved in 2.0 ml of distilled 

water in a clean test tube and shaken vigorously for a 

persistent froth formation. The reaction mixture was 

warmed gently and shaken vigorously and observed for 

persistent frothing. The control contained everything 

above except the sample replaced with equal amount of 

distilled water. 

2.2.6 Test for Anthraquinone 

CCME (0.5 g) was suspended in 2.0 ml dilute sulphuric 

acid (1 % v/v) and filtered to reduce the turbidity. The 

filtrate was shaken with benzene (2.5 ml), the benzene 

layer was separated and 2.0 ml of 10 % (v/v) ammonia 

solution was added. The reaction mixture was observed 

for the formation of red colouration at ammonia layer. 

The control contained everything above except the 

sample replaced with equal amount of distilled water. 

2.2.7`Test for Triterpenes 

CCME (20 mg) was suspended in 10.0 ml chloroform, 

warmed slightly in water bath and then filtered and 5.0 

ml of conc. sulphuric acid was added to the chloroform 

filtrate and mixed properly. The reaction mixture was 

observed for the formation of red colour indicating the 

presence of triterpenes. The control contained everything 

above except the sample replaced with equal amount of 

distilled water. 

2.2.8 Test for Xanthoproteins 

CCME (0.5 g) was suspended in 2.0 ml distilled water 

and filtered. To 1.0 ml of the filtrate, few drops of nitric 

acid and few drops of ammonia solution were added. The 

reaction mixture was observed for the formation of red 

colour. The control contained everything above except 

the sample replaced with equal amount of distilled water. 

2.3 Quantitative Analysis of Antioxidative 

Components 

2.3.1 Estimation of Total Phenol (TPH) Concentration 

The total phenol content in CCME was determined 

according to the method of Singleton et al., [11]. The 

standard calibration curve of tannic acid was prepared by 

pipetting 1 ml of tannic acid solution (0, 10 µg/ml, 20 µg/

ml, 30 µg/ml, 40 µg/ml and 50 µg/ml of tannic acid) in 

triplicate into clean and dried test tubes. To each of the 

tubes was added 1.5 ml of Folin-Ciocalteu’s phenol 

reagent (1:10 dilution). The reaction mixtures were 

incubated at room temperature for 5 minutes followed by 

the addition of 1.5 ml of 7.5 % (w/v) Na2CO3 solution. 

The reaction mixtures were further incubated for 1 hour 

30 minutes at room temperature. The absorbance was 

read at 725 nm against the reagent blank. The standard 

calibration curve was prepared by plotting the absorbance 

against tannic acid concentrations. The estimation of 

phenol content in CCME was carried out by pipetting 0.5 

ml and 1 ml of 1 mg/ ml of the extracts in triplicates. The 

volumes of the extracts were adjusted to 1.0 ml with 

distilled water. The reaction was treated as above. The 

total phenol concentration of CCME was interpolated 

from the standard calibration curve and expressed as mg 

tannic acid equivalent per g of extract (mg TAE/ g 

extract). 

2.3.2 Estimation of Total Flavonoid (TFL) 

Concentration 

The total flavonoid content CCME was determined 

according to the method described by Sun et al., [12]. 

The standard calibration curve of rutin and quercetin was 

prepared (0 µg/ml, 20 µg/ml, 40 µg/ml, 60 µg/ml, 80 µg/

ml, 100 µg/ml) in triplicate into clean and dried test 

tubes. Each tube contained 2ml rutin, 0.3 ml of 5 % (w/v) 

NaNO2, 0.3 ml of 10 % AlCl3, and 2.0 ml of 4 % NaOH. 

The reaction mixture was incubated at room temperature 

for 15 minutes and the absorbance was read at 500 nm 

against the reagent blank. The standard calibration curve 

was prepared by plotting the absorbance against rutin and 

quercetin concentrations. The estimation of total 

flavonoid content in the extract was done by pipetting 1 

ml and 2ml of 1 mg/ ml of CCME. The volumes were 

adjusted to 2.0 ml with distilled water, followed by the 

addition of 0.3 ml of 5 % NaNO2 (w/v), 0.3 ml of 10 % 

AlCl3 (w/v) and 2.0 ml of 4 % NaOH (w/v) to give a total 

volume of 3.6 ml. The reaction mixture was treated as 

above and the absorbance was read at 500 nm against the 

reagent blank. The total flavonoid concentration of 

CCME was interpolated from the standard calibration 

curve and expressed as mg rutin and quercetin equivalent 

per g of extract (mg RE/ g extract and mg QE/ g extract). 
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2.4 Assessment of In vitro Antioxidant Activity  

2.4.1 DPPH Radical Scavenging Activity 

The DPPH radical scavenging activity of CCME was 

assayed according to the procedure of Blois [13] as 

reported by Cakir et al., [14]. The serial dilution of 3.125 

– 50 μg/ ml working concentration was made from 1.0 

mg/ ml stock of standard ascorbic acid and CCME in 

clean and dried test tubes in triplicates. The volumes 

were adjusted to 1.0 ml with 10 mM acetate buffer (pH 

5.5), after which 1.0 ml of 0.3 mM DPPH was added. 

The reaction mixture was properly mixed by inversion 

and then incubated in a dark chamber for 30 minutes. The 

control contained everything above except the sample 

replaced with an equal amount of acetate buffer. The ab-

sorbance was read at 517 nm. The percentage free radical 

scavenging activities of the standard and extract were 

calculated from the percentage inhibition of DPPH using 

the expression: 

 

where Abscontrol is the absorbance of the control (absence 

of extract) and Abstest is the absorbance with extract and 

standard samples. The IDPPH% was plotted against the 

sample concentration and a logarithmic regression curve 

was established in order to calculate the IC50 value. 

2.4.2 Reducing Power Assay 

The procedure of Oyaizu [15] was used for the assay of 

reducing power of CCME to reduce iron from the form 

(III) (Fe3+) to the form (II) (Fe2+). Different concentrations 

(50 – 300 μg/ ml) of the extracts (1.0 ml) were mixed 

with 2.5 ml of 0.2 M phosphate buffer, pH 6.6 and 2.5 ml 

of 1 % (w/v) potassium ferricyanide [K3Fe(CN)6]. The 

mixtures were incubated at 50 0C for 20 minutes after 

which the tubes were cooled. Trichloroacetic acid [2.5 ml 

of 10 % (w/v)] was added to each reaction mixture, vig-

orously shaken and centrifuged at 3000 rpm for 10 

minutes. The supernatant (2.5 ml) was mixed with 2.5 ml 

distilled water and 0.5 ml FeCl3. The absorbance was 

read at 700 nm after 10 minutes against the reagent blank 

which contained everything above except the sample re-

placed with an equal amount of distilled water. Ascorbic  

acid was used as the standard. The absorbance obtained 

was plotted against the different concentrations. 

2.4.3 Lipid Peroxidation Assay 

Lipid peroxidation assay was carried out on CCME ac-

cording to the method of Ohkawa et al., [16] as described 

by Nabasree and Bratati [17] with 2, 6-Di-tert-butyl-4-

methylphenol (BHT) as a positive control. Typically, 0.5 

ml of a 10 % (v/v) egg yolk homogenate in distilled wa-

ter was added to 0.1ml of varying concentrations of the 

extract and standard BHT (1000, 500, 250, 125, 65.5, 

31.25 μg/ ml) in a test tube followed by the addition of 

1ml distilled water and 50 μl of ascorbic acid (1mM). 

Then 50 μl of FeSO4 (0.07 M) was added to the reaction 

mixture to induce lipid peroxidation. The mixture was 

vortexed and allowed to stand for 30 minutes at room 

temperature after which 1.5 ml of 20 % acetic acid and 

1.5 ml of 0.8% (w/v) thiobarbituric acid in 1.1 % sodium 

dodecyl sulphate were added. The resulting mixture was 

then heated in a water bath at 950C for 1 hour. After cool-

ing, 4.0 ml of butan-1-ol was added to each tube and cen-

trifuged at 3000 rpm for 10 minutes. The control was run 

as above with extract replaced with distilled water. The 

absorbance of the organic upper layer was measured at 

532 nm. Percentage inhibition of lipid peroxidation was 

calculated as: 

 

where A0 is the absorbance of the control (absence of 

extract) and A1  is the absorbance with extract and stand-

ard samples. 

2.5 Assessment of In Vitro Anti-inflammatory Activi-

ty 

2.5.1 Human Red Blood Cell Membrane (HRBC) Sta-

bilization Method 

The method as prescribed Sakat et al., [18] was adopted 

with some modifications. The blood was collected from a 

healthy human volunteer who had not taken any NSAIDS 

for 2 weeks prior to the experiment and mixed with an 

equal volume of Alsever solution (2 % dextrose, 0.8 % 

sodium citrate, 0.5 % citric acid and 0.42 % NaCl) and 

centrifuged at 3,000 rpm. The packed cells were washed 

with isosaline and a 10 % suspension was made. Various 

concentrations of CCME (100 – 1000 µg/ml) were pre-

pared using distilled water and to each concentration, 1 

ml of phosphate buffer, 2 ml hyposaline and 0.5 ml of 

HRBC suspension were added. It was incubated at 370C 

for 30 minutes and centrifuged at 3,000 rpm for 20 

minutes and the haemoglobin content of the supernatant 

solution was estimated spectrophotometrically at 560 nm. 

Ibuprofen (100 – 1000 µg/ml) was used as a reference 

standard and control was prepared by omitting the ex-

tracts. The experiments were performed in triplicates and 
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mean values of the three were considered. The percentage 

(%) of HRBC membrane stabilization or protection is 

calculated using the following formula: 

 

2.5.2 Assay of Inhibition of Denaturation of Albumin 

The inhibition of denaturation of albumin of CCME was 

carried out according to the method of Mizushima and 

Kobayashi [20] with slight modification. Typically, 0.00, 

0.15, 0.30, 0.45, 0.60, 0.75, 0.90 and 1.00 ml of the ex-

tract (0 – 350 μg/ml) was pipetted separately into clean 

dried test tubes in triplicate. The volumes were adjusted 

to 2.50 ml with n-saline. Then, 0.5 ml (0.25 mg/ml) albu-

min was added to each of the test tubes, followed by incu-

bation at 37oC for 20 minutes. The reaction mixture was 

later heated at 57 oC for 3 minutes. The tubes were cooled 

and 2.5 ml of 0.5 M phosphate buffer, pH 6.3 was added. 

From each of the reaction mixtures, 1.0 ml was pipetted 

into clean dried test tubes and 1.0 ml of 0.25 mg/ml albu-

min also.  Copper-Alkaline reagent (1.0 ml) and 1.0 ml of 

Folin-Ciocalteu’s reagent (1:10) was added to each of the 

tubes. The reaction mixture was incubated at 55oC for 10 

minutes the tubes were cooled and the absorbance was 

read at 650 nm against reagent blank. The amount of pro-

tein left in each of the fractions was calculated using the 

expression:  

The percentage inhibition was calculated using the ex-

pression: 

 

2.6 Statistical Analysis 

The results were expressed as Mean ± SEM, n = 3 read-

ings. Differences between mean values of sample and 

standard were determined by One-way ANOVA followed 

by Tukey multiple comparison test using GraphPad Prism 

5. Differences were considered to be significant if 

P<0.05. 

 

3.0 RESULTS  

3.1 Phytochemical Screening 

The table below shows the result of the phytochemical 

screening carried out on CCME. The phytochemical 

screening of CCME revealed the presence of flavonoids, 

xanthoproteins, saponins, triterpenes, steroids, and tanins. 

However, phlobatanins and anthraquinone were not 

detected as shown in Table 1. 

 

 

 

 

 

 

 

 

 

3.2 Quantitative Analysis of Antioxidant Components 

Result 

3.2.1  Estimation of TPH Concentration 

The total phenolic concentration in CCME using tannic 

acid as standard phenol was calculated to be 26.720.048 

µgTAE/mg extract (tannic acid equivalent/mg of CCME). 

3.2.2 Estimation of TFL Concentration 

The total flavonoids concentration in CCME was 

quantified using both rutin and quercetin as flavonoids 

standard. The results are as shown in Table 2. The 

flavonoid quantity with rutin as a reference was higher 

than that of quercetin as standard.  

3.3 Assessment of In Vitro Antioxidant Assay 

3.3.1 DPPH Radical Scavenging Activity 

The graphical representations of the result of the 

percentage inhibition of the DPPH radical scavenging 
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Phytochemicals Inference 

Steroids 

Tannins 

Phlobatannis 

Flavonoids 

Saponins 

Anthraquinone 

Triterpenes 

Xanthoproteins 

+ 

+ 

- 

+ 

+ 

- 

+ 

+ 

Table 1. Phytochemical Screening Result  

Key: Present (+), Absent (-) 

Table 2.  Quantification of Antioxidant Components 

Antioxidant Components Concentration 

Total Phenol Concentration 26.72±0.05 µgTAE/mg extract 

Total Flavonoid Concentration 23.12 ±1.92 µgRE/mg extract 

Total Flavonoid Concentration 10.49±1.12 µgQE/mg extract 

Each value represented Mean ±SEM of n = 3. TAE is tannic acid 

equivalent, RE is rutin equivalent, QE quercetin equivalent  
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activity of the standard ascorbic acid and CCME are 

shown in Figure 1. CCME competed favourably with 

ascorbic acid in scavenging DPPH radical at lower 

concentrations than at higher concentrations. Table 3 

presented the IC50 values of ascorbic acid and CCME 

with that of CCME significantly higher than that of 

ascorbic acid. Figure 2 showed the graph of the result of 

CCME reducing power assay plotted with ascorbic acid 

standard. The ascorbic acid showed higher reducing 

capacities than CCME at all concentrations used. 

 

3.3.2 Ferric Reducing Power Assay 

3.3.3 Lipid Peroxidation Inhibition Assay 

The result of lipid peroxidation inhibition assay carried 

out on the CCME and standard BHT is shown in Figure 

3. CCME competed favourably with the standard BHT 

used. 

 

 

 

3.4 Assessment of In Vitro Anti-Inflammatory Assay 

3.4.1. HBRC Stabilization Assay 

The result of the HBRC stabilization assay carried out on 

CCME and standard drug ibuprofen is presented in Fig-

ure 4. Both CCME and standard ibuprofen exhibited a 

biphasic mode of inhibition of red blood cell lysis. 

3.4.2 Result of Inhibition of Denaturation of Albumin 

Activity 

The result of the inhibition of denaturation of albumin by 

standard diclofenac and CCME were calculated by per-

centage inhibition and represented in Figure 5, with di-

clofenac with a higher inhibition potential than CCME at 

all concentrations used. 
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Figure 1. DPPH Radical Scavenging Activities of CCME and 

Ascorbic Acid. Each value represented Mean ±SEM of n = 3. 

CCME was compared with standard ascorbic acid. The values with 

an asterisk (*) are statistically significant at P<0.05. 

Table 3. IC50 Values of DPPH and CCME 

Sample/Standard IC50 (µg/ml) 

Ascorbic Acid 45.61±2.84 

CCME 550.52±82.83 *** 

Figure 2. Reducing Power Activity of CCME and Ascorbic 

Acid . Each value represented Mean ±SEM of n = 3. CCME 

was compared with standard ascorbic acid. The values with an 

asterisk (*) are statistically significant at P<0.05. 

Lipid Peroxidation Inhibition of CCME and BHT. Each value repre-

sented Mean ± SEM of n = 3. CCME was compared with standard 

BHT. The values with an asterisk (*) are statistically significant at 

P<0.05. Each value represented Mean ±SEM of n = 3. 

Figure 3: Lipid Peroxidation Inhibition of CCME and HT.  

Each value represented Mean  ± SEM of n = 3. CCME was com-

pared with standard BHT. The values with an asterisk (*) are statis-

tically significant at P<0.05.  
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4.0 DISCUSSION 

The screening of the phytochemical constituents of 

CCME indicated the presence of tannins, flavonoid, sap-

onin, triterpenes and xanthoproteins. The presence of 

these secondary metabolites most of which has been 

proven to have antioxidant potentials suggested that C. 

albidum cotyledon might be of great importance in phy-

tomedicines development. Natural secondary metabolites 

have been proven to be mostly multifunctional, mostly 

the polyphenols [21,22]. For example, tannin, flavonoid, 

saponin have been reported to exhibit anti-microbial, 

antioxidant, anti-inflammatory, antinociceptive, anti-

diarrhoeal and anti-allergic activities [23,24]. Tannins 

act as iron-depriver and interact with specific protein and 

enzymes in microbial cells [25]. It has also been suggest-

ed that tannins and some other phytochemicals have re-

markable activity in the treatment of cancer, thus good 

anticancer agents [26]. Hence, plant-derived supple-

ments can be useful in the maintenance of good health 

and combating degenerative diseases including cancer 

[27, 28]. From this research, CCME exhibited a signifi-

cant scavenging effect on DPPH radical between 10-150 

µg/ml and compared well with standard ascorbic acid  

though showing less scavenging activity with IC50 of 

550.52 82.83 µg/ml. The DPPH scavenging activity has 

been shown to be correlated with the phenolic concentra-

tion of the extract (as shown in Tables 1 and 2) [29, 30] 

which is believed to contribute their electron transfer/

hydrogen donating ability. The flavonoid composition of 

the extract (Table 2) has hydroxyl group that could stabi-

lize free radical and scavenge their activity. 

In this present study, CCME was able to reduce the Fe3+/

ferricyanide to ferrous form, Fe2+, which can be meas-

ured as the formation of Perl’s Prussian blue colour 

measured at 700nm [31, 32]. The extract could be said to 

be potent as a good electron and hydrogen donor which 

can react with free radicals to convert them to a more 

stable product and terminate the chain reaction although 

it didn’t compare favourably with that of standard ascor-

bic acid. Several studies have also reported the reducing 

power activity of several plants extracts [33, 34, 35], and 

this has been linked to the polyphenols constituents of 

these extracts. 

Lipid peroxidation is one of the consequences of reactive 

oxygen species (ROS) and free radicals. In this study, 

lipid peroxidation was induced by FeSO4, a free radical 

initiator. Thermal decomposition of FeSO4 produces rad-

icals which can attack polyunsaturated lipid to produce 

lipid peroxidation. The methanol extract of C. albidum 

cotyledon significantly inhibited Fe2+-induced lipid pe-

roxidation within 45.85% - 65.85% while BHT showed 

greater ability within 62.61% - 88.45%. Lipid peroxida-

tion in the cell leads to direct damage of the cell mem-

branes with indirect damages of other cell constituents, 

caused by the reactivity of the secondary product of this 

reaction, aldehydes (malondialdehyde). This complex 

reaction is responsible for the damage of many tissues 

and progression of some disease (e.g. atherosclerosis) 
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Figure 4. Membrane stabilisation Profile for CCME and 

Ibuprofen. Each value r epresented Mean ±SEM of n = 3. 

CCME was compared with standard Ibuprofen . The values 

with an asterisk (*) are statistically significant at P<0.05. 

Figure 5. Albumin Denaturation Inhibition by CCME and 

Diclofenac.  Each value r epresented Mean ±SEM of n = 3. 

CCME was compared with standard diclofenac. The values 

with asterisk (*) are statistically significant at P<0.05.  
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[36, 37].    

Stabilization of the membrane of the human red blood 

cells inhibits lysis and subsequent release of the cyto-

plasmic contents which in turn limits tissue damage and 

exacerbation of the inflammatory response [38, 39]. It is 

therefore expected that compounds with membrane sta-

bilization activity should offer significant protection of 

cell membrane against injurious substances [40, 41]. 

Methanol extract of C. albidum cotyledon showed less 

inhibition through 50 – 350 µg/ml with percentage pro-

tection of 22.06 % – 26.37 % compare to Ibuprofen with 

percentage protection of 35.47 % – 54.40 %.  Both ibu-

profen and CCME showed a biphasic mode of mem-

brane stabilising potential. This suggests that the extract 

has a significant protective effect on haemolysis induced 

by free radicals because it has the ability to donate hy-

drogen atom and terminate peroxidation. The assay on 

inhibition of albumin denaturation showed that CCME 

inhibited the denaturation of albumin but not favourably 

compared with standard ibuprofen from 50 – 350 µg/ml 

having 0.08 – 0.54 µg/ml of total amount of protein left 

and 3.42 – 7.32 % percentage inhibition while the stand-

ard has 0.81 – 3.69 µg/ml of protein left and 9.82 – 

33.75 % percentage inhibition. In albumin denaturation 

assay, the denaturation is induced by heat treatment. The 

denaturation of proteins is well documented and is 

caused by an inflammation process, mostly in conditions 

like arthritis [42]. Inflammation is a normal biological 

response of the cells to injury but could also be detri-

mental to the cell when it is provoked at other instances. 

In conclusion, this study showed that C. albidum cotyle-

don methanol extract is a potent antioxidant and anti-

inflammatory agent on oxidative stress and inflamma-

tion caused by reactive species that were investigated in 

vitro. The observation concerning the diversity and 

complexity of the phytochemical in plant extract with 

different mechanisms for antioxidant and anti-

inflammation specific for each reactive species applies 

very well to this present study. There is a correlation 

between the total phenolic/flavonoid content and the 

antioxidant and anti-inflammatory of the plant extract 

indicating the various antioxidant and anti-inflammation 

are based on the phenol and flavonoid content. It could, 

therefore, be inferred that the activities of methanol ex-

tract is due to the phenols and flavonoids. Therefore, the 

methanol extract (CCME) could be recommended as a 

potential antioxidant to ameliorate oxidative and free 

radical-induced pathologies.  
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