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Opuntia ficus-indica (L.) fruit pulp was analyzed for its chemical and nutritional content and the results 
compared with those of the same species from other parts of the world. The analysis included those for: 
Moisture and ash contents, crude fibre, energy values, non-reducing sugars, crude protein and vitamin 
C. Total carbohydrates were obtained by calculation. Results show no major variation in moisture 
content, amount of ash except in the Kenyan sample (A), which had a high value of 4.03 ± 0.52)%.  
Vitamin C varied from the three reported sources whereas crude fat was the same in all except 0.40% in 
sample A. Crude fiber varied and calorific value only reported in A was 3.77 kcal/g. Carbohydrates 
varied widely between 12 to 92%. All analyzed minerals varied, but Pb and Cd were absent. From this 
study, it is evident that the nutritional composition of Opuntia ficus-indica (L.) varies in regards to age 
and season. However, irrespective of the origin  or variety, these fruits are a good natural reservoir of 
energy whose nutritive components and antioxidants such as vitamin C, can be used as a food 
supplement. 
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INTRODUCTION 
 
Prickly pear cacti produce cactus fruit also called cactus 
figs or Opuntia ficus-indica. The fruits are purple, fleshy 
and oval in shape, measuring between 1 and 3 cm in 
length. The Opuntia species is a xerophytes of about 200 
to 300 species ((Moβhammer et al., 2006). This is 
adapted to arid zones, characterized by drought 
conditions, erratic rainfall and poor soils subjected to 
erosion (FAO, 2001). The plant has a shallow root 
system and this enables it to accumulate elements.  .  

The Opuntia plant provides water, vitamins, carbo-
hydrates, and calcium that are required in the animal diet 
(Rodriguez-García et al., 2007) This plant survives the 
drought due to its succulent leaves. It is attractive as food 
due to its efficiency in converting dry matter and thus 
provide digestible energy. The succulent pads of Opuntia 
species serve as a source of water for livestock in dry 
regions around the  world and provide  an important  feed 

source of fodder (Gabremariam et al., 2006).  
The Opuntia fruits are the main food source during the 

drought season in the community adjacent to Mukogodo 
forest where people and domestic animals feed on them. 
They are also a rich source of natural antioxidants for 
food as a result of their flavonoid, ascorbic acid and 
carotenoid contents (Kuti, 2004). Being fleshy and sweet, 
they are also taken as source of refreshment, used to 
make jams and juices (Broihier, 1999). Nowadays, there 
is an interest to obtain ethanol by fermentation of various 
cactus material (Retamal et al., 1987; Turker et al., 
2001), and a kind of beer has been obtained from 
Opuntia plant (Shi et al., 2004). 

Many different species of Opuntia are grown in Mexico 
for fruit production whereas in Italy and the Mediter-
ranean region in general, O. ficus-indica is cultivated. The 
lack of a well defined standard for varieties has led to
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clonal populations being developed in producer countries, 
mostly distinguished on the basis of some morphological 
features of the fruit and cladodes. Thus, in Italy and 
Spain, three main varieties have been produced; the 
colour of the fruit determining the denomination. In South 
Africa varieties, cladodes of different shapes can be 
found while in Chile the most common variety has fruit 
which is green even when ripe. Other characteristics 
(vegetative vigour, sugar and protein content, cladode 
fibre, among others) determine how the variety can be 
utilized (Chessa and Nieddu, 1997). 

Recent studies in the varieties of European and Asian 
cactus pears have shown notable antioxidant activities 
that significantly reduce oxidative stress in patients and 
may help in preventing chronic pathologies. Betalain 
pigments contained in these cactus pears have shown 
beneficial effects on the redox-regulated pathways in-
volved in cell growth and inflammation (Wolfram et al., 
2003; Tesoriere et al., 2004; Tesoriere et al., 2005a; 
Siriwardhana et al., 2006). Betalains are water-soluble 
pigments. Two betalain derivatives are present in cactus-
pears: betacyanin, which gives the red-purple color, and 
betaxanthin, which gives a yellow-orange color. These 
pigments show important antioxidant activities without 
toxic effects in humans (Castellar et al., 2003; El-Samahy 
et al., 2006; Livrea and Tesoriere 2009). 

A multi-ingredient fruit such as O. ficus-indica (L.) holds 
promising answers for tailor-made nutraceuticals and 
functional foods by  embracing essential ingredients such 
as: taurines, amino acids, readily absorbable carbohy-
drates, minerals, vitamin C and soluble fibres (Stintzing et 
al., 2000; Stinzing et al., 2001). Currently a lot of work 
has been done on the cladodes, (Rodriguez-Felix and 
Cantwell, 1988; Gallegos-Infante et al., 2009; Gabre-
mariam et al., 2006) but not enough has been done on 
the effect of variation in fruit nutrition with respect to 
location, variety climate and age.  

In this study, we analyze the chemical and nutritional 
composition of O. ficus-indica (L.) from Kenya. Results 
were compared with those of other varieties studied in 
Ethiopia (Tegegne, 2001), Egypt (El Samahy et al., 2006) 
and USA (Feugang et al., 2006). These results give 
informative profile not only on the effect of variety, 
location and other parameters on the fruit quality of 
Opuntia species, but also for future work in product 
development and value addition. The fruit can be used as 
a food supplement, thus addressing the food security 
issue, especially in arid and semi - arid areas where it 
grows.  
 
 
MATERIALS AND METHODS 
 
Reagents 
 
Analytical grade solvents and reagents were used to perform 
analyses and were purchased from Sigma-Aldrich chemical 
(Sternhem, Germany). Bi-distilled de-ionized  water  was  used  and 
all reagents were of suitable analytical purity.  

 
 
 
 
Sample preparation 
 
Ripe fruits were collected in the month of September from 
Mukogodo division of Laikipia County, Central Kenya. Only the 
purple ones (the first change in skin color) were considered ripe 
and picked. The fruits have no season and ripen all year through. 
Fruits were sampled randomly from the wild removing spines 
manually.  
 
 
Washing and drying 
 
The fruits were washed with distilled water and disinfected using 
10% sodium hypochlorite solution to eliminate microorganisms. 
They were then dried using a vacuum system for 12 h at 10

-2
 Torr, 

and 45°C, in order to avoid protein and carbohydrate damage and 
eventually powdered using a mill (PULVEX 200, Mexico) equipped 
with 0.5mm screen (Rodriguez-García et al., 2007).  
 
 
Chemical analyses 
 
Analysis was done on the edible portion in triplicates. Moisture 
content was determined by desiccation at 40°C for 24 h, according 
to the 934.01 method as described in the Association of Official 
Analytical Chemists (AOAC, 2000) techniques. Mineral ash content 
was evaluated with the 942.05 method (AOAC, 2000) using 100 g 
samples, determined at 550°C for 24 h in order to remove organic 
material. The samples were placed in shallow, relatively broad 
ashing dishes that had been ignited. The samples were then cooled 
in desiccators, and weighed once they reached room temperature. 
Nitrogen (N) concentration was ascertained by applying the 
Kjeldahl method 2001.11 (AOAC, 2000) using a 100 g sample. The 
carbohydrate free nitrogen extract, was determined by calculating 
the differences in 100 g of all the components using AOAC official 
method 986.25 1986 (AOAC, 2000). Crude fiber was determined 
according to the 991.42 and 993.19 AOAC methods. Fat was 
analyzed by petroleum ether extraction using a Soxhlet apparatus 
according to the 920.39 AOAC methods (2000). Vitamin C content 
was determined using 2, 6-dichlorophenol indophenol titrimetric 
method (AOAC, 2000); whereas energy were determined by bomb 
calorimeter. 
 
 
Atomic absorption spectroscopy (AAS) 
 
The Ca, Mg, K, Na, Mn, Fe, Zn, Cu, P, Pb and Cd contents were 
determined using the dry-ashing procedure 968.08 (AOAC, 2000). 
Their ion concentrations were measured with a double beam 
Atomic absorption spectrometer, (Shimadzu, AA - 630 - R). The 
organic components were previously eliminated at 550°C for 24 h. 
 
 

RESULTS AND DISCUSSION 
 
Proximate composition 
 
The proximate composition of O. ficus-indica from 
Laikipia, Kenya is given in Table 1. These were 
compared with results from Ethiopia (Tegegne, 2001), 
Egypt (El Samahy et al., 2006), and USA (Feugang et al., 
2006). There was no major variation in moisture content 
which ranged between 84 to 90% (Feugang et al., 2006) 
and the highest value of 92% obtained by Tegegne 
(2001). This is just an indication of the succulent nature 
of the fruit pericarp. The small variation may result from



 
 
 
 

Table 1. Proximate composition of Opuntia 
ficus-indica (L.) fruits with spines. 

 

Sample Composition 

Moisture content (%) 87.07 ± 0.86 

Ash (%) 4.03 ± 0.52 

Vitamin C (mg/100 g) 5.17 ± 0.06 

Protein (%) 1.03 ± 0.0.06 

Crude fat (%) 0.40 ± 0 

Crude fibre (%) 1.37 ± 0.06 

Calorific value (Kcal/g) 3.77 ± 0.06 

Sugars (NR) (%) 59.40 ± 0.10 

Carbohydrates (%) 92.57 ± 0.99 
 
 
 

difference in season whether wet or dry. Sample A was 
lowest since it was collected during the driest month of 
the region when temperatures were over 26°C in 
September. A high value of 4.03 ± 0.52% ash content 
was recorded from the Kenyan sample whereas all the 
others gave an average of 0.3%. Ash content depends on 
the age of the fruit (Hernandez-Urbiola et al., 2010) and 
season Retamal et al., 1987). Sample A was collected 
during a dry season. Vitamin C varied from the 3 
recorded sources with the highest value of 13.7 mg/100g 
by El Samahy et al. (2006) and the lowest value of 5.17 ± 
0.06 mg/100g from the Kenyan sample.  The higher the 
intensity of light during growing season, the higher the 
vitamin C content (Lee et al., 2000). Other favourable 
conditions include less irrigation, low temperatures during 
harvesting and storage. Physically damaged fruits also 
recorded low vitamin C content (Lee et al., 2000). 
Proteins ranged between 0.2 to 2.0%, the low values 
expected since very few fruits have proteins. Crude fat 
was less than 0.1% except in A (0.40 ± 0)%. The low 
levels indicate that the fruits are not a good source of 
energy (Samson, 1986). Crude fiber ranged from 0.002% 
as the lowest and 3.15% as the highest value both 
reported by Feugang et al. (2006), however calorific 
value only reported in A was 3.77 kcal/g a low energy 
value as indicated by the low crude fat. Sugars varied in 
the reported samples with El Samahy et al. (2006) giving 
the lowest value of 0.11% and the highest value of 59.40 
± 0.10% from the Kenyan sample. These values depend 
on season (Retamal et al., 1987). The lowest value of 12 
to 17% carbohydrates probably indicates the sample was 
collected during a drier season (Retamal et al., 1987). 
 
 
Mineral composition 
 
The mineral composition reported (Table 2) varied 
appreciably from those by Tegegne (2001) which 
reported the highest value of 140 mg/100 g Mg and 16.1 
mg/100 g as the lowest reported by Feugang et al. 
(2006). Tegegne (2001) reported the highest value of 450 
mg/100 g  sample  Ca, 316.5  mg/100 g from the  Kenyan 
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Table 2. Mineral composition of 
Opuntia ficus-indica (L.) fruit 
samples (mg/100g, dry matter). 

 

Mineral Composition 

Mg 63.4 

Na 18.7 

K 108.8 

Ca 316.5 

Mn 37.8 

Fe 25.9 

Zn 12.6 

Cu 0.01 

P 0.05 

Pb 0 

Cd 0 
 
 
 

sample and 12.8 mg/100 g by Feugang et al. (2006).  K 
registered high values of 220 mg/100 g from the report by 
Feugang et al. (2006). The lowest value of 40 mg/100 g K 
was reported by Tegegne (2001) indicating the fruits 
were mature (Hernandez-Urbiola et al., 2010); however 
Na was low with values ranging from 0.6 mg/100 g 
(Feugang et al., 2006) to 70 mg/100 g (Tegegne, 2001). 
The Kenyan sample reported high values of transition 
metals, Mn (37.8 mg/100 g) compared with 0.35 mg/100 
g reported by Jana (2012), Fe (25.9mg/100g) compared 
with 0.4 mg/100 g (Feugang et al., 2006) and Zn (12.6 
mg/100 g) compared with 1.0 mg/100 g (Jana, 2012). 
Toxic elements like Pb and Cd were absent.  
 
 
Conclusions 
 
The trend towards product development from natural 
sources has increased. The data obtained as well as that 
of already published work are an important indication of a 
potential food and economic utility of O. ficus-indica (L.). 
From this study, it is evident that the nutritional 
composition of O. ficus-indica (L.) varies with respect to 
age, postharvest handling and season; however, 
irrespective of the origin or variety, the fruits are a good 
natural reservoir of minerals such as Mg, Ca and K 
whose nutritive components and antioxidants such as 
vitamin C can be used as food supplements. Based on 
the low acidity, high sweetness and attractive stable 
color, Opuntia fruits could be very suitable as a natural 
additive or substituted material in the production of many 
foodstuffs. Toxic elements such as lead and cadmium are 
absent, indicating the safety of the fruit as food.   
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