
 
Dutse Journal of Pure and Applied Sciences (DUJOPAS) Vol. 3 No. 1  June 2017 

 

134 
 

 

Studies on Phytochemical and 

Antioxidant Properties of Opuntia ficus-indica 
 

Ibrahim Khalil Adam Department of Biochemistry,  

Federal University, Dutse, Nigeria 

 

Oluchi Ijeoma Unogu Department of Biochemistry & Molecular Biology, 

Nasarawa State University, Keffi, Nigeria 

 

Muhammad Bawa Yusuf Department of Biochemistry & Molecular Biology, 

Nasarawa State University, Keffi, Nigeria 

 

 

 

Abstract 
eactive oxygen species as well as reactive nitrogen species are products of normal cellular 

metabolism. They have been shown to play an important role in living system by causing 

oxidative stress. The overall effect leads to the obstruction of normal physiological functions. 

The present research examined Opuntia ficus-indica amongst numerous plants that possess 

antioxidant activities. Fresh gel extract of the Opuntia ficus-indica cladodes (pads) was screened for 

the presence of phytochemicals, and its free radical scavenging activity (% inhibition) against 

hydrogen peroxide was also determined. Phytochemical screening of the Opuntia ficus-indica 

showed the presence of flavonoids, tannins, saponins and phenols. Results obtained showed high 

amount of flavonoids, tannins, and phenols, with low levels of saponins in the cladode extract. The 

abundance of the primary antioxidants may provide the plant strong radical scavenging properties. 

Concentration of the plant extract required for 50% inhibition of hydrogen peroxide (IC50), scavenging 

radical effect, was measured as 0.48mg/ml and 0.36mg/ml for Opuntia ficus-indica and Vitamin C 

respectively. The plant showed potent inhibition of hydrogen peroxide (H2O2), when compared to 

Vitamin C. This potent free radical scavenging activity exhibited by the cladode extract may be 

attributed to high amount of the primary antioxidants present as was obtained in this work. 

Therefore, the plant Opuntia ficus-indica may be suitable for the management and prevention of 

human diseases associated with oxidative stress, and as a source of natural antioxidants. 
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Introduction 

Oxidative stress results from metabolic reactions and represents a disturbance in the equilibrium 

status of proxidant / antioxidant reactions in living organisms. The biological damages by reactive 

oxygen species, include the obstruction of normal physiological functions as well as pathogenesis of 
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various diseases. The deleterious effects have led to significant interest on the role of free radical 

scavengers. In living organism, an antioxidant system is used against free radical-induced oxidative 

stress (Cardenas, 1997). The balance of enzymatic and non- enzymatic antioxidant is essential for the 

survival of organism and their health. The enzymatic antioxidants defence system includes dismutase 

(SOD), glutathione peroxidase (GPx) and Catalase (CAT). Non-enzymatic antioxidants are 

represented by ascorbic acid (Vitamin C), α-tocopherol (Vitamin E), glutathione (GSH), carotenoids, 

and flavonoids among others (Valkoet al., 2007). Many plant-derived substances, collectively termed 

phytochemicals, are known for their antioxidant activity (Percival, 1996). 

 

Cactus (Opuntia ficus-indica), commonly known as prickly pear, belongs to the family Cactaceae. It is 

widely distributed in Mexico and in all American hemispheres as well as in Africa and in the 

Mediterranean basin (Zorgui et al., 2009). The plant is water-use efficient; highly useful in arid and 

semiarid environment. It produces sweet, nutritionally rich edible fruits, its tender cladodes are used 

as fresh green vegetable and salad (Pareek et al., 2002). Opuntia ficus-indica has a fresh pad, which is 

the stem and is also known as nopals or cladodes. The cladodes exhibit an interesting growth 

property with its resistance to extreme climate and droughts (Pareek et al., 2002). 

 

Medicinal plants may be considered as the richest bio resource of drugs, and widely used for 

traditional systems of medicine. The cactus (Opuntia ficus-indica) has been used in traditional 

medicine and as a source of vegetal nutriments in many countries (El-Razeket al., 2012). It has been 

reported that the extract of fruits and stems of cactus exhibits antioxidant properties (Utkarsh et al., 

2010).  The nutraceutical benefits of cactus juice and extracts may be due to the presence of various 

compounds such as polyphenols, vitamin C and E, β- carotene, glutathione and a mixture of 

betaxanthine and betacyanin pigments (Tesorieret al., 2005;  Betancourt et al., 2006).  

 

The present study aims at investigating the phyto-constituents and radical-scavenging activity of 

cladode. This will allow further in vivo study on the safety or otherwise of the plant and its parts. 

 

 

 

Materials and Methods 

Collection and Preparation of sample 

Fresh cladodes of cactus, Opuntia ficus-indica was used for the study. A batch of Cactus stem 

(cladodes) was collected from a private garden (premises) in FCT- Abuja, Nigeria and identified at 

the Department of Plant science and Biotechnology Nasarawa State University Keffi. The spines 

(thorns) were removed manually, and the plant cut into small pieces using a kitchen knife. It was 

homogenized using an electric blender with no addition of water. The homogenate was filtered to 

recover the jelly portion and was stored at -20οC for subsequent analysis. 

 

Phytochemical screening 

Preliminary screening was carried out using standard procedures as described by Sofowara (1993) 

and Trease and Evans (1989). All chemical used for analysis were of analytical grade purchased from, 
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Sigma-Aldrich, Merck (Darmatadt, Germany). The phytoconstituents determined were saponins, 

tannins, flavonoids, steroids, phenolic compounds and alkaloids. 

 

Antioxidant Assays 

Hydrogen peroxide radical scavenging assay  

Hydrogen peroxide scavenging activity of the claodode extract and ascorbic acid was determined by 

the method of (Ruch et al. 1989). Serial dilutions of the plant samples were prepared in concentration 

of 50, 60, 80, μg/ml in methanol. Then 100 μl of each concentration was added to 300 μl of 50 mM 

phosphate buffer (pH 7.4) followed by the addition of 0.6 ml of 2 mM H2O2 solution and kept at 37 

°C for 15 min. The absorbance of the reaction mixture was recorded at 217 nm against blank. 

Hydrogen peroxide scavenging ability (in triplicate) was calculated. 

 

Results 

Phytochemical screening of Opuntia ficus-indica 

The result is presented in Table 1 revealed the presence of very high amount of flavonoids and 

relatively high amounts of phenols and tannins in the cladode extract. However,the amount of 

phenols and saponins detected was low with alkaloidsand steroids being absent (Table 1). The result 

as presented (Table 1) showed the presence of flavonoids, tannins, phenols and saponins. The amount 

of crude flavonoid was found to be significant (Table 1). 

 
Table 1: Phytochemical constituents of O. ficus-indica cladode extract                          

Phytochemicals                                                      Opuntia ficus-indica 

Tannins  ++ 

Saponins + 

Flavonoids +++ 

Phenol  ++ 

Steroids  

Alkaloids 

- 

- 

KEY: (+) present, (++) highly present,(+++) Very highly present, (-) completely absent 

 

Total Flavonoid 

The crude yield of flavonoid obtained from the cladode extract was computed as; 

% yield of crude flavonoids = (0.71 ± 0.44%). 

Value was obtained by calculating the average of the quantification of the two different 

concentrations (5g & 10g) ± standard deviation of the mean. 

 

Radical scavenging activity of Opuntia ficus-indica Cladode Extracts 

In order to evaluate the antioxidant activity of the cladode, different concentrations of the extract 

were used in a hydrogen peroxide scavenging assay and compared with ascorbic acid as a standard. 

The actual decrease in absorption induced by the test sample and the positive control was used to 
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obtain the concentration of plant extract that scavenges 50% of the hydrogen peroxide (IC50). The gel 

extract of fresh Opuntia ficus-indica cladodesshowed IC50 value of 0.48mg/ml which was higher than 

that of ascorbic acid (0.36mg/ml) shown (Figures 1and 2). However, the extract showed a percentage 

inhibition of 74% which was not significantly lower than that of ascorbic acid of 76% (Figures 1 and 

2) at the same concentration of 1mg/ml.  

 

The gel extract of fresh Opuntia ficus-indica cladodes showed IC50 value of 0.48mg/ml which was 

higher than that of ascorbic acid (0.36mg/ml) (Figures 1and 2). However, the extract showed a 

percentage inhibition of 74% which was not significantly lower than that of ascorbic acid of 76% 

(Figures 1 and 2) at the same concentration of 1mg/ml.  

 
Figure 1: Hydrogen peroxide scavenging activity of Opuntia ficus-indica. 

 

The Figure shows the antioxidant activity of O. ficus, the activity was determined using the hydrogen 

peroxide method. 

 

 

 
Figure 2: Hydrogen peroxide scavenging activity of ascorbic acid.  

 

The antioxidant activity was determined using hydrogen peroxide method. 
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Discussion 

The presence of the primary antioxidants, flavonoids, tannins and phenols in abundance may indicate 

strong radical scavenging properties against free radicals (Polteriat, 1997, Percival 1996). The 

involvement of free radicals in the pathogenesis of a large number of diseases are well demonstrated 

(Valkoet al., 2007). The presence of flavonoids and tannins in this plant could be responsible for the 

free radical scavenging effect observed. This can be attributed to the ability of natural antioxidants to 

neutralize reactive oxygen species such as hydrogen peroxide (Valkoet al, 2007). A potent scavenger 

of free radical may serve as a possible preventive intervention for diseases associated with oxidative 

stress. The result of the present study is in agreement of Ayoola and colleagues on some selected 

medicinal plants used for malaria therapy in southern Nigeria (Ayoolaet al, 2008).  

 

High percentage of crude flavonoids (0.71 ± 0.44%) further confirms the preliminary phytochemical 

screening (Table 1). The phenol content determination of Ocium spp. studied by Omale et al. (2008) 

agrees with the result of the present study; of having high percentage crude yield of flavonoid. Free 

radical scavenging activity of phenolic and polyphenolic compound is an important property 

underlying their various biological and pharmacological properties as mentioned in the previous 

chapter. It has been recognized that flavonoids show antioxidant activity and effects on human 

nutrition and health are considerable (Omaleet al., 2008).  

 

The hydrogen peroxide (H2O2) scavenging assay provides information on the reactivity of the test 

compounds. H2O2 is generated in vivo by several oxidase enzymes. It has been reported that 

hydrogen peroxide is scavenged, either directly or indirectly via its reduction product, hydroxyl 

radical (OH·) (Shanaz Banu et al.,2011). In the presence of free radical scavenger with hydrogen 

peroxide, the decay or loss of hydrogen peroxide can be measured spectrophotometrically at 217nm 

in ultra violet light. The degree of reduction in absorbance measurement is indicative of the radical 

scavenging (antioxidant) activity of the Opuntia ficus-indica extract.  

 

The antioxidant activity for Opuntia ficus-indica extract and ascorbic acid (vitamin C) is shown in 

Figures 1 and 2 respectively. The significant decrease in the concentration of the oxygen free radical 

(H2O2) could be due to the scavenging ability of successive extract of O. ficus-indica and ascorbic acid 

respectively.  

 

The gel extract of O. ficus-indica appeared to be as potent as Vitamin C (ascorbic acid) with a maximum 

inhibition of 74% at 1.00 mg/ml which is compared to 76% with Vitamin C at the same concentration. 

The result obtained corresponds with the percentage (%) inhibition of the antioxidant analysis of 

Ayoola et al., (2008), as reported to have antioxidant properties of the different medicinal plants used 

for the study. 

 

The IC50 Values 0.48mg/ml and 0.36mg/ml of plant extract and ascorbic acid respectively, show 

reasonable coefficient, as compared to the study carried out by Shanaz Banu and colleagues, and 
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confirmed to show significant antioxidant activities. The activity of the study (O. ficus-indica) shows 

a high % inhibition which may be attributed to the phytochemical constituents present in the extracts. 

The result implies that the plant extract of O. ficus possesses antioxidant activities which can 

counteract the action of free radicals, rendering them to a more stable form and terminate radical 

chain reactions (Duh and Yen, 1997 and Ayoola et al., 2008). 

 

In conclusion, this study has revealed the high abundance of phytochemicals in the cactus. The plant 

also demonstrated strong free radical scavenging activity, which may be explained by thehigh 

amount of the primary antioxidants. 
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