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INTRODUCTION 

Oxidative stress results from the imbalance between the 

production and neutralization of reactive oxygen species such 

that the antioxidant capacity of cell is overwhelmed
1
. It is 

estimated that every day, a human cell is targeted by the 

hydroxyl radical and other such species at an average of 105 

times inducing oxidative stress
2
. Studies have shown the 

relationship between increased level of ROS and incident of 

diabetes mellitus
3, 4

. It has been reported in a study that 

increased insulin concentration is associated with increased 

free radical production
5
, while lipid peroxidation has been 

implicated in the pathogenesis of many degenerative 

disorders including naturally occurring and chemically 

induced diabetes mellitus
6, 7

.  

Presently, the popularity of herbal medicine in primary 

health care is on the increase this is because, the greater 

population of most developing countries depends on plants 

for their primary health care
8
. Many bioactive compounds 

have been isolated and characterized in medicinal plants 

which are used as the active ingredients of modern medicines, 

or as the lead compounds for new drug discovery. These 

plant-derived medicines are rich in phenolic compounds, 

flavonoids, tannins, alkaloids etc., used in the treatment of 

various diseases including diabetes mellitus
9, 10

. A large 

number of medicinal plants have been investigated for their 

antioxidant properties. Natural antioxidants either in the form 

of raw extracts or their chemical constituents are very 

effective to prevent the destructive process caused by 

oxidative stress
10

.   

C. colocynthis (popularly called Egusi Bara in West 

Africa) is a perennial herb commonly found wild in the sandy 

lands of west Africa, Nigeria. It is also found indigenous in 

Arabia, West Asia, Tropical Africa and in the Mediterranean 

region
11

. The plant has been reported to contained many 

phytochemicals which includes tannins, saponins, phenolics, 

flavonoids, terpenoids and alkaloids. Pharmacological 

investigation revealed that the plant possessed antimicrobial, 

anticancer, anti-inflamatory, analgesic, gastrointestinal, 

reproductive, and many other pharmacological effects
11

. 

Presently, only a few studies have been conducted on the 

antioxidant and anti-diabetic effects of the plant Therefore, 

the present study was aimed to investigate the in-vitro 

antioxidant and antidiabetics potentials of C. colocynthis 

extract and to determine the phytochemical constituents of the 

leaves extract. 

MATERIALS AND METHODS 

Reagents 

2,2-Diphenyl-1-picrylhydrazyl (DPPH), Folin-Ciocalteu 

reagent, thiobarbituric acid, sodium carbonate, sodium 

nitroprusside, naphthylethylenediamine dichloride, α-amylase 

and potassium hexacyanoferrate, and trichloroacetic acid 

were obtained from Sigma–Aldrich Chemical Co. Ltd. 

(England). All other reagents and chemicals used were of 

analytical grade. 

Plant Collection and Identification 

Fresh leaves of the C. colocynthis were plucked from the 

Research farm of the Faculty of Agriculture, Ladoke Akintola 

University of Technology, Ogbomoso. The plant was

Tele:  08068013304 

E-mail address: aoowoade@lautech.edu.ng.  
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ABSTRACT 

This study was carried out to determine the in-vitro anti-oxidant, anti-diabetic and 

phytochemical constituents of the methanolic leaves extract of Citrullus colocynthis. The 

results of this study show that Citrullus colocynthish has strong antioxidant potentials 

against various radicals. The extract concentration-dependently scavenges DPPH radicals 

with IC50 of 357.14µg/ml compared to 16.32µg/ml of standard gallic acid, scavenge nitric 

oxide radicals with IC50 of 234µg/ml compared to 20.5µg/ml of standard ascorbic acid 

and has 20% activity of standard ascorbic acid ferric reducing power. The extract also 

inhibited induction of lipid peroxidation and α-Amylase activity in a concentration-

dependent manner in cell free assays with highest concentration of the extract inhibiting 

lipid peroxidation and α-Amylase activity by 72% at 500µg/ml and 91% at 250µg/ml 

respectively. The phytochemical constituents of the extract were determined, qualitative 

assays employed revealed the presence of various phytochemicals in the extract and the 

amount of total phenolics, flavonoids and flavonol were found to be 58.76mg GAE/g, 

2.01mg RE/g and 0.13mg RE/g respectively. Gas-chromatography analysis of the extract 

revealed the possible presence of albumin, ascorbic acid, beta carotene, vicilins, 

tocotrienols, lutin, 2-tetradcyclobutane, 2-dodecyclobutane. The presence of phenolics 

and various antioxidant compounds in the plants may explain the strong pharmacological 

potentials of the plant.                                                                                   
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 identified and authenticated by a Taxonomist, Dr. Afuwape 

Adesina, of the Herbarium unit of Pure and Applied Biology 

Department, Ladoke Akintola University of Technology, 

Ogbomoso. 

Preparation of Crude Methanolic extract 

The leaves of C. colocynthis plant were air dried under 

shade for two weeks and then grinded into a powder. Two 

hundred grams (200 g) of the blended plant was macerated 

and extracted with methanol using soxhlet extractor for 72 

hours at room temperature. The organic solvent was 

evaporated using rotary vacuum evaporator at 45
0
C. The 

resulting extract (residue) was scraped into a well air-tight 

container and refrigerated at -20
o
C for further use. 

2,2-Diphenyl-1-picrylhydrazyl (DPPH) radical scavenging 

activity 

The assay was performed as previously described by 

Schelesier et al.
12

. In the DPPH assay, the radical solution is 

prepared by dissolving 2.4mg DPPH in 100mls of ethanol. 

An antioxidants reduce the free radical 2,2-Diphenyl-1-

picrylhydrazyl, which has an absorption maximum at 517nm. 

1.95ml DPPH was measured as blank, for the photometric 

assay 1.95ml DPPH solution and 50µl antioxidant solution 

(plant extract) were mixed. The reaction was measured after 

30 minutes until ΔA=0.003min
-1

. The anti-oxidative activity 

was calculated by determining the decrease in absorbance at 

different concentrations by using the following equation. 
 

Ferric Reducing Antioxidant property (FRAP) Assay 

The Fe
3+

 reducing power of the extract was determined 

by the method of Oyaizu
13

. The extract (0.75 mL) at various 

concentrations was mixed with 0.75 mL of phosphate buffer 

(0.2 M, pH 6.6) and 0.75 mL of potassium hexacyanoferrate 

[K3Fe(CN)6] (1%, w/v), followed by incubating at 50
o
C in a 

water bath for 20 min. The reaction was stopped by adding 

0.75 mL of trichloroacetic acid (TCA) solution (10%) and 

then centrifuged at 3000 r/min for 10 min. 1.5 mL of the 

supernatant was mixed with 1.5 mL of distilled water and 0.1 

mL of ferric chloride (FeCl3) solution (0.1%, w/v) for 10 min. 

The absorbance at 700 nm was measured as the reducing 

power. Higher absorbance of the reaction mixture indicated 

greater reducing power. 

Nitric oxide scavenging activity 

The Nitric oxide scavenging activity was determined as 

previously described by Garrat
14

. Two mL of 10 mM sodium 

nitroprusside dissolved in 0.5 mL phosphate buffer saline (pH 

7.4) is mixed with 0.5 mL of sample at various concentrations 

(0.2–0.8 mg/mL). The mixture is then incubated at 25
o
C. 

After 150 min of incubation, 0.5 mL of the incubated solution 

is withdrawn and mixed with 0.5 mL of Griess reagent [(1.0 

mL sulfanilic acid reagent (0.33% in 20% glacial acetic acid 

at room temperature for 5 min with 1 mL of 

naphthylethylenediamine dichloride (0.1% w/v)]. The 

mixture is then incubated at room temperature for 30 min and 

its absorbance pouring into a cuvette is measured at 546 nm. 

The amount of nitric oxide radical inhibition is calculated 

following this equation 

Inhibition of NO radical = [A0 – A1]/ A0 x 100 

Where A0 is the absorbance before reaction and A1 is the 

absorbance after reaction has taken place with Griess reagent. 

Lipid Peroxidation Inhibition Assay 

For this assay, egg yolk homogenate was used as lipid 

source and free radicals were produced by Fenton reagent 

(FeSO4/H2O2), a modified thiobarbituric acid reactive 

substances (TBARS) assay previously described by Jenero
15

 

was employed. 1 mL reaction mixture containing 0.5 mL egg 

yolk homogenate (10% in distilled water, v/v), 0.1 mL of 

extract was mixed with 0.05 mL FeSO4 (0.07 M) and 

incubated for 30 min to induce lipid peroxidation. Free 

radical ruptures the lipid bilayer to form malonaldehyde as a 

secondary product. Two molecules of thiobarbituric acid react 

with one molecule of MDA to form pink colored product 

showing maximum absorbance at 532 nm called TBARS. 

When the reaction mixture was mixed with different 

concentrations of extract, it reduces the formation of TBARS 

product in concentration dependent manner in comparison to 

control. The percentage induction of lipid peroxidation is 

100% in the control which is compared to reduction in the 

plant extract samples.  

Inhibition of α-Amylase 

The determination of α-amylase inhibition was carried 

out using a modified dinitrosalicylic acid (DNS) method 

previously described by Bernfeld
16

. 1mL of methanolic 

extracts of C. colocynthis were pre-incubated with α-amylase 

1 U/mL for 30 min and thereafter 1 mL (1% w/v) starch 

solution was added. The mixture was further incubated at 

37°C for 10 min. Then the reaction was stopped by adding 1 

mL DNS reagent (12.0 g of sodium potassium tartrate 

tetrahydrate in 8 mL of 2 M NaOH and 96 mM 3, 5- 

dinitrosalicylic acid solution) and the contents were heated in 

a boiling water bath for 5 min. A control was prepared 

without plant extracts and replaced by equal quantities of 

buffer (20 mM Sodium phosphate buffer with 6.7 mM 

Sodium chloride, pH 6.9 at 20
o
C). The absorbance was 

measured at 540 nm.  

Calculation   

 % inhibition = [A0 – A1]/ A0 x 100 

Where A0 is the absorbance of control and A1 is the 

absorbance of sample 

Phytochemical screening of C. colocynthis 

Test for flavonoids 

Methodology adopted is as reported by Sofowara
17

. 50 

mg of C. colocynthis was suspended in 100 ml of distilled 

water to get the filtrate. 5 ml of dilute ammonia solution was 

added to 10 ml of filtrate followed by few drops of 

concentrated H2SO4. Presence of flavonoids was confirmed 

by yellow colouration. 

Test for terpenoids 

The test for terpenoids employed the methodology 

reported by Ejikeme et al.
18

. A mixture of chloroform (2 mL) 

and concentrated tetraoxosulphate (VI) acid (3 mL) was 

added to 5 mL of C. colocynthis to form a layer. The presence 

of a reddish brown colouration at the interface shows positive 

results for the presence of terpenoids. 

Test for tannins 

The detection of tannins makes used of method reported 

by Ejikeme et al.
18

. 100mg of C. colocynthis was weighed 

into a test tube and boiled for 10 minutes in a water bath 

containing 30 mL of water. Filtration was carried out after 

boiling and 3 drops of 0.1% ferric chloride was added to 5 

mL of the filtrate. A brownish green or a blue black 

colouration showed positive test. 

Test for phenols 

Presence of phenols in C. colocynthis was carried out by 

adding few drops of ferric chloride solution to 10 mg of C. 

colocynthis. Formation of bluish black colour indicates the 

presence of phenol
19

. 

Test for saponins 

The ability of saponins to produce emulsion with oil was 

used for the screening test
20

. 20 mg of C. colocynthis was 



Abiodun Olusoji Owoade et al./ Elixir Appl. Botany 121 (2018) 51556-51562 51558 

boiled in 20 mL of distilled water in a water bath for five min 

and filtered. 10 ml of the filtrate was mixed with 5 mL of 

distilled water and shaken vigorously for froth formation. 3 

drops of olive oil were mixed with froth, shaken vigorously 

and observed for emulsion development. 

Test for phytosterol 

Presence of terpenoids in C. colocynthis was carried out 

by adding 5ml of chloroform to small quantity of C. 

colocynthis. A few drops of concentrated Sulphuric acid was 

later added to this mixture and allowed to stand for a minute. 

Formation of brown ring indicates the presence of 

phytosterol
20

. 

Test for alkaloids 

0.4 g of C. colocynthis was stirred with 8 ml of 1% HCl 

and the mixture was warmed and filtered
20

. 2 ml of filtrate 

was treated with few drops of potassium mercuric iodide 

(Mayer’s reagent). Turbidity or precipitation with the reagent 

was taken as evidence for existence of alkaloids. 

Quantitative Phytochemical Analysis 

Determination of total phenolic compound in methanolic 

extract of C. colocynthis  

The total phenolic in C. colocynthis were determined by 

Folin-Ciocalteu method
21

. For the preparation of calibration 

curve, 1ml of aliquots of 0.24, 0.075, 0.0105 and 0.3mg/ml 

ethanol gallic acid solutions were mixed with 1ml Folin-

Ciocalteu reagent (diluted ten-fold) and 4ml (75g/L) sodium 

carbonate. The absorbance was read after 30mins at 20
o
C at 

765nm and the calibration curve was drawn. 1ml of C. 

colocynthis was mixed with 1ml Folin-Calteus reagent and 

4ml (75g/L) sodium carbonate and after 30minutes the 

absorbance was read for the determination of plant phenolic. 

All determination was performed in triplicate. Total content 

of phenolic compounds in C. colocynthis (Gallic acid 

equivalent) was calculated using the following formula 

C = c. v/m  

Where C is the total content of phenolic compound (mg/g 

plant extract, in GAE) 

c is the concentration of Gallic acid established from the 

calibration curve in mg/ml 

v is the volume of extract in ml 

m is the weight of pure plant extract.  

Determination of Flavonoids in C. colocynthis 

The content of flavonoids was determined by a 

pharmacopeia method
22

, using rutin as a reference compound.  

One ml of C. colocynthis in methanol (10g/L) was mixed 

with l ml aluminium trichloride in ethanol (20g/L) and diluted 

with ethanol to 25ml. The absorption at 415 nm was read 

after 40 min at 20
0
C.  The blank samples were prepared from 

l ml plant extract and l drop of acetic acid, and diluted to 

25ml. The absorption of rutin solutions was measured under 

the same conditions. Standard rutin solution was prepared at a 

concentration of 0.1 mg/ml. All determinations were carried 

out in duplicate. The amount of flavonoids in plant extracts in 

rutin equivalents (RE) was calculated by the following 

formula: 

X = (A • mo • 10) / Ao • m)        

Where: X - flavonoid content, mg/g plant extract in RE: 

A-the absorption of plant extract solution: Ao- the absorption 

of standard rutin solution: m-the weight of plant extract, g; 

mo-the weight of rutin in the solution, g. 

Determination of Flavonols in C. colocynthis 

The content of flavonols was determined by Yermakov’s 

method
23

.  The rutin calibration curve was prepared by 

mixing 2ml of 0.5, 0.4, 0.3, 0.2, 0.166, 0.1, 0.05, 0.025, and 

0.0166 mg/ml rutin ethanol solutions with 2ml (20g/L) 

aluminum chloride and 6ml (50g/l) sodium acetate.  The 

absorption at 440 nm was read after 2.5h at 20
0
C. The same 

procedure was carried out with 2ml of plant extract (10g/L) 

instead of rutin solution.  All determinations were carried out 

in duplicates.  The content of flavonols, in rutin equivalents 

(RE) was calculated by the following formula: 

X=C • V/m        

Where, X-flavonols content, mg/g plant extract in RE: C-

the concentration of rutin solution, established from the 

calibration curve, mg/ml: V, m-the volume and weight of 

plant extract, ml, g. 

Gas chromatography 

Gas chromatography (GC) spectra were run on a 

Shimadzu GC-17A gas chromatography outfitted with 

autosampler and a Flame Ionization detector (FID). GC 

column used was, fused silica capillary column OV-1, DB-1 

(30 m x 0.53 mm, 0.5 μm film thickness), at 75 °C and 

programmed to 75 °C at 240 °C/min and 5 min hold. Injector 

and detector were at 240 and 250 °C respectively. About 1 μL 

of each sample were injected in an splitless mode. Relative 

quantity of the chemical compounds present in extract of C. 

colocynthis was expressed as percentage based on peak area 

produced in the chromatogram. The identification of C. 

colocynthis constituents was carried out by comparison of GC 

retention times of C. colocynthis with GC retention times of 

desired standards compounds.   

RESULTS 

2,2-Diphenyl-1-picrylhydrazyl (DPPH) radical scavenging 

activity 

The C. colocynthis demonstrated a concentration and 

time dependent scavenging activity by quenching  

 

Figure 1. The effects of different concentrations of C. 

colocynthis and Gallic on the inhibition of the DPPH 

radical. 

 

Figure 2. The effects of time on different concentration of 

methanolic extract of C. colocynthis on inhibition of 

DPPH radical.
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DPPH radicals (Figure 1) and was compared with gallic acid, 

as a positive control.  

The IC50 values (defined as the concentration of test 

compound required to produce 50% inhibition) for DPPH 

scavenging by C. colocynthis and gallic acid were 98.45 ± 

3.47 μg/dL and 16.33 ± 1.50 μg/dL respectively (Figure1&2). 

Ferric Reducing Antioxidant power (FRAP) Assay 

The reducing abilities of C. colocynthis root was 

evaluated and compared with standard ascorbic acid. The 

reductive capabilities were found to increase with increasing 

concentration of C. colocynthis and standard ascorbic acid. 

Comparatively, the reducing abilities of C. colocynthis was 

20% of that of standard ascorbic acid at the same 

concentration and experimental conditions (Figure 3). 

 

Figure 3. Ferric reducing power of C. colocynthis and 

ascorbic acid at different concentrations. 

Lipid Peroxidation Inhibition Assay (TBARS) 

 

Figure 4. The effects of different concentrations of C. 

colocynthis on inhibition of α-amylase activity. 

The ability of different concentration of C. colocynthis to 

reduce the induction of lipid peroxidation was compared with 

the control sample where lipid peroxidation induction was 

100%. Decrease in the induction of lipid peroxidation was 

observed with increased concentration of C. colocynthis, 

100μg/ml of the extract reduced lipid peroxidation induction 

by x while 400μg/ml reduced lipid peroxidation induction by 

y (Figure 4) 

Nitric oxide scavenging activity. 

The Nitric Oxide scavenging ability of C. colocynthis 

leaf extract was compared with the standard Ascorbic acid. 

The C. colocynthis demonstrated a concentration dependent 

scavenging ability with IC50 values (defined as the 

concentration of test compound required to produce 50% 

inhibition) for nitric oxide scavenging by C. colocynthis and 

ascorbic acid were 376.51µg/ml and 152.39µg/ml 

respectively (Figure 5). 

 

Figure 5. The effects of different concentrations of C. 

colocynthis on the inhibition of Nitric oxide radical 

formation. 

Inhibition of α-Amylase 

The methanolic extract of C. colocynthis significantly 

inhibited α–amylase activity in this study. The level of 

inhibition was found to be concentration dependent and 

maximum percentage inhibition of α–amylase activity (91.2 ± 

2.61%) was obtained at 250µg of the extract (Figure 6). 

 

Figure 6. The effects of different concentrations of C. 

colocynthis on inhibition of α-amylase activity.

Table 1. Phytochemical composition of the methanolic leaves extract of C. colocynthis . 

Constituents Test Observation Inference 

Flavonoid Alkaline reagent Yellow color turn Colorless + 

Terpenoids Chloroform Colourless - 

Tannins Ferric chloride Brownish green colouration + 

Phenol Ferric chloride Blue black coloration + 

Phytosterol Chloroform test No brown ring formed - 

Saponin Foam test Foam for some minutes + 

Flavonol Lead Acetate Yellow precipitate + 

Alkaloids Mayer’s test Cream color precipitate + 

Table 2. The total phenolic content of C. colocynthis in mg gallic acid equivalent / g dry weight and total flavonoids and 

flavonols content in mg rutin equivalent / g dry weight. Values are the means of three experiments ± SEM. 

Sample  Total phenolic compounds 

mg/g plant extract  

(in GAE)  

Total flavonoids mg/g 

plant extract (in RE) 

Total flavonols mg/g 

plant extract (in RE) 

DPPH scavenging 

activity (IC 50) 

Gallic ND ND ND 16.33 ± 1.50 

C. colocynthis 58.76±2.42 2.01±0.11 0.13±0.02 98.45 ± 3.47 

ND: Non Detected 
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Phytochemical Analysis 

The result of the qualitative analysis of the 

phytochemicals in C. colocynthis extract is presented in Table 

1. The study revealed the presence of alkaloids, flavonoids, 

flavonols, tannins, phenol and saponin, in the C. colocynthis 

extract while terpenoids and phytostyrol are absent. 

Quantitative determination of total phenolic, flavonoid 

and flavonol compound in methanolic extract of citrullus 

colocynthis. 

The phenolic content of methanolic extract of C. 

colocynthis was determined using a colometric assay (Folin-

Ciocalteu), and by constructing a standard curve using Gallic 

acid as the standard. The total amount of phenolic compounds 

present in methanolic extract of C. colocynthis was found to 

be 58.76mg in Gallic acid equivalent. Also, the flavonoid and 

flavonols content of C. colocynthis extract were determined 

and were found to be 2.01mg/g and 0.13 mg/g of rutin 

equivalent respectively (Table 2). 

GC ANALYSIS 

Table 3. Biologically active Chemical compounds 

identified in methanolic extract of C. colocynthis leaves. 

Component Retention Relative (%) 

Albumin 1.03 23.33 

Ascorbic acid 1.88 1.46 

Beta carotene 2.25 15.44 

Arginine 8.82 1.56 

Leucine 9.68 2.96 

Isoleucine 11.12 4.35 

Palmitic acid 11.42 2.73 

Linoleic acid 11.75 3.34 

Stearic acid 12.26 6.58 

Linolenic acid 12.76 5.29 

Lycopene 13.48 5.32 

Glutein 13.95 5.66 

Globulin 14.65 1.82 

Vicilin 15.35 3.55 

Tocotrienols 15.68 6.94 

Xanthophyls 16.55 0.87 

Lutein 17.46 3.14 

20teradcyclobutane 18.53 1.21 

2-dodecyclobutanone 19.57 4.45 

The compounds present in methanolic extract of C. 

colocynthis leaves are shown in Tables 3. Their identification 

and characterization were based on their elution order in a GC 
column.The elution time and the amount of these compounds 

were also presented. Based on abundance, the top two major 

compounds present in the methanolic extract are albumin 

(23.33%) and beta carotene (15.44%).The GC 

chromatograms of the extract presented in Figure 7 show the 

retention time in the column and the detected peaks which 

correspond to the compounds present in the extract. 

DISCUSSION 

Oxidative stress which results from the imbalance in the 

free radical generation and the scavenging ability of 

antioxidants in the body have been implicated in several 

disease states such as neurodegenerative diseases, 

cardiovascular diseases and most especially, type 2 diabetes 

mellitus
24

. Various studies have shown that high consumption 

of medicinal plants, fruits and vegetables containing various 

plant’s secondary metabolite have been of great impact in 

ameliorating the effects of oxidative stress
25

. 

Among the various methods used to evaluate the total 

antioxidant activity of vegetables or other plants, DPPH 

radical scavenging assay is among the common applied 

method. In the present study, C. colocynthis showed DPPH 

radical scavenging activity which was found to be dependent 

on concentration and time. The DPPH radical scavenging 

activity of plants extract have been attributed to their 

hydrogen donating potential
26

. The ability of C. colocynthis 

extract to reduce Fe
3+

/Fe
2+

 was determined by FRAP assay. 
C. colocynthis extract was found to have strong ferric 

reducing power and this ability was found to be 

concentration-dependent. Since FRAP assay is easily 

reproducible and linearly related to molar concentration of the 

antioxidants present, thus it can be reported that extracts of C. 

colocynthis may act as free radical scavenger, capable of 

transforming reactive free radical species into stable non 

radical products. 

Nitric oxide (NO) has been implicated in chronic 

inflammation, cancer and other pathological conditions
27

.  
The NO generated at physiological pH and under aerobic 

conditions, reacts with oxygen to produce stable products 

(nitrate and nitrite). Scavengers of nitric oxide compete with 

oxygen leading to reduced production of nitrite ions
27

. C. 

colocynthis methanolic extract scavenge NO in this study in a 

concentration dependent manner resulting in reduced 

production of nitrite ions. C. colocynthis nitric oxide 

scavenging ability was compared with standard ascorbic acid 

and the result showed that C. colocynthis has strong 

antioxidant potential against nitrite ions formation. 

 

Figure 7. GC chromatogram of Citrullus colocynthis leaves methanol extract.
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Lipid peroxidation, which is widely recognized as 

primary toxicological event, is caused by the generation of 

free radicals from a variety of sources including organic 

hydro peroxides, redox cycling compounds and iron-

containing compounds
28

. Using TBARS assay, methanolic 

leaves extract of C. colocynthis was found capable of 

preventing the formation of malondialdehyde (MDA) in a 

concentration dependent manner in this study by reducing 

percentage induction of MDA when compared to maximum 

induction of 100% observed in the control. 

Management of the blood glucose level is an essential 

approach in the control of diabetes complications. Inhibitors 

of carbohydrates hydrolysing enzymes (α-amylase) have been 

helpful as oral hypoglycemic medicines for the control of 

hyperglycemia exclusively in patients with type-2 diabetes 

mellitus
29

.  In this study, C. colocynthis showed strong α- 

amylase inhibitory activity which could be attributed to the 

presence of phenolic compounds in the plant extract
30

. 

It has been reported that free radicals scavenging 

capacity of plants extracts is due to the presence of phenolic 

compounds in plants which could act as a hydrogen donor 

antioxidant
26

. The total phenolic content of methanolic leaves 

extract of C. colocynthis determined in this study was found 

to be 58.76 mg/g in gallic acid equivalent while 

total flavonoids and total flavonols were found to be 2.01 and 

0.13 mg /g in rutin equivalent respectively. Therefore, it was 

considered that the high antioxidant potential of leaves extract 

of C. colocynthis could be attributable to its high amount of 

phenolic compounds content. The nature of phenolic 

compounds present in C. colocynthis extract was analyzed 

qualitatively. The study revealed the presence of flavonoids, 

tannins, phenols and saponin. Further screening of the extract 

on gas chromatogtraphy revealed the presence of albumin, 

ascorbic acid, beta carotene, vicilins, tocotrienols, lutin, 2-

tetradcyclobutane, and 2-dodecyclobutane. In addition, 

presence of various amino acids such as arginine, leucine, 

isoleucine and fatty acids such as palmitic acid, linoleic acid 

and linolenic acid were identified in the extract. 

Phenolic compounds identified to be present in C. 

colocynthis extract in this study are well known for their 

antioxidant properties
26

. In addition to this, several other 

compounds identified in C. colocynthis extract in this study 

have been shown to possess antioxidant potential in previous 

studies, for example beta carotene has strong antioxidant 

potential due to its chemical structure and interaction with 

biological membranes
31

. It is well-known, that beta carotene 

quenches singlet oxygen with a multiple higher efficiency 

than α-tocopherol
32

. Also, ascorbic acid identified in C. 

colocynthis extract is a standard antioxidant compound while 

arginine has been proved to be an important mediator of free 

radical scavenging by increasing the levels and activities of 

antioxidant enzymes such as catalase and superoxide 

dismutase
33

.  

Therefore, the pharmacological properties of C. 

colocynthis observed in this study can be traced to various 

antioxidants compounds and phytochemicals present in the 

plant extract. 

CONCLUSION 

The evaluation of the pharmacological properties of C. 

colocynthis methanolic extract proved that the extract has 

antioxidant and antidiabetic effects. There is substantial 

evidence that induction of oxidative stress is a key process in 

the onset of diabetic complications. Therefore, 

pharmacological properties of C. colocynthis observed in this 

study may be due to the presence various antioxidant 

compounds such as beta carotene and ascorbic acid and 

phenolic compounds which scavenge oxidants species in the 

plant extract.  
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