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ABSTRACT  
 
The juice of the cladodes of Opuntia ficus indica whose composition highlights an interesting content in secondary 
metabolites, fibers and mineral substances, can justify its use for the proliferation of lactic acid 
bacteria during fermentation. The kinetics of growth of these two bacteria : Streptococcus sp and Lactobacillus 
sp shows that in the presence of juice of cladodes of Opuntia ficus indica to 5 %, the values of the absorbance at 
600nm peaks are present much more important than those of the control sample in its absence. The statistical 
analysis through the software Excel 2007 results, confirmed that there is a very signify difference between the 
growth of control sample and the one with the presence of 5% of the juice of cladodes of Opuntia ficus indica, either 
p=0.00356991 for the case of Lactobacillus sp and p= 0.008129737 for Streptococcus sp.  
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INTRODUCTION 
 

The Opuntia cactus is a plant native to Mexico [1]. It was introduce to the south of Spain following the first shipment 
of Columbus to the New World. Subsequently, it has been spreading throughout the Mediterranean Basin during the 
17th century [2]. With the exception of the Saharan areas and mountainous, the Opuntia are widely represented in 
the rural landscape of Morocco, in addition to less regular plantations,  and around villages or in plants of closure 
limiting the plots of crops or orchards [3]. Culture of Opuntia exists in almost all regions of the country with the areas 
relatively variable, it occupies an area estimated at 54530 ha and represents 11.07% of the total area under fruit trees [ 
4]. Its geographical distribution is broad enough since it is found in coastal areas from Sidi Ifni up to Tangier, that 
in several continental regions [4]. The best plantations are located in coastal areas, and more specifically in the 
coastal strip of more than 10km of with that undergo the maritime influence. The plant is in fact hardy to the fog 
and night morning, very common in this area, throughout the year [4]. 
 
The Opuntia ficus indica or prickly pear is a plant of type CAM (Crassulacean Acid Metabolism) [5], who presented 
adaptations of physiological and morphological, allowing him to withstand the difficult conditions of the arid and 
semi-arid lands. 
 
It is currently also integrated in the strategies for combating desertification in different countries [6; 7; 8; 9 and 
10]. 
 
In some countries, the Opuntia ficus indica is the subject of a culture in its own right, for the exploitation fodder and 
vegetable [11 and 12]. In effect, it is a plant that all parties can be consumer: the rods (or cladodes) and the fruit. 
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The smooth variety submitted by report to the variety thorny, has the advantage of being easily maniple and 
exploited as fodder. The cladodes may constitute 35% to 40% of the food ration for basis [13] and can constitute a 
source of water for the animals. In the case of lambs fed with a large share of Opuntia, the water needs are virtually 
zero [9]. They can also be use in the feeding of small animals [14]. 
 
Thus, this plant is a potential candidate for the development of functional foods and healthy foods [15; 16], replying 
to the request of the consumer, in balanced food in calories, cholesterol, fat, dietary fiber and antioxidant. 
 
In order to take advantage of the potential nutritional and medicinal potentials of cladodes of Opuntia, their 
incorporation in juice form in the food, could be an alternative for their exploitation [17]. In effect, the juice of 
nopal has a high content of pectin and mucilage, these substances are transformed into gel once ingested, and will 
allow the fats to transit through the digestive system without being absorbed. In other words, the juice of nopal has a 
good thinness effect, thanks to its effect gelling agent in the gastrointestinal system; the juice of nopal is able to 
reduce the level of sugar in the blood. It is the ideal base for dietary supplements controlling the blood glucose 
levels of diabetes type II. 
 
Taking into account the surprising nutritional qualities from this plant, its hypoglycemic and lipolytic 
characteristics very sought after in the natural food additives, we anticipate introducing this juice as an ingredient in 
dairy products rich in fat and sugar, to make them more digestible and more adapted to the malfunction of our 
energy metabolism. 
 
Our work in this perspective; we have addressed the impact associated with the addition of the juice of 
cladodes, in the bacterial culture medium, on the improvement of the growth of lactic acid bacteria, in order 
to consider studies to optimize the consistency of the clot, to enrich the nutritional characteristics of dairy 
products and to improve their taste quality.   
 

EXPERIMENTAL SECTION 
 

 Sampling Site of the biological material  
The cladodes of Opuntia taken at the foothills of the Bouassal Zerhoun area located North West of Morocco. This 
plant covers a geographical area about 636 km2. The region enjoys a Mediterranean climate, semiarid, suffering 
continental influences, resulting in high thermal amplitude. The highest average temperatures between spring and 
autumn range from 14°C to 20°C, while the average minimum temperatures range from 5°C to 14°C. The average 
maximum temperatures in summer rise to 42°C. Winter is relatively cold in December, January and February; the 
minimum and maximum average temperatures are respectively 2oC and 11°C [18] 
 
The removal of cladodes conducted during the months of March to May the years 2014-2015, for 10 shrubs. 
These cladodes aged 1 to 10 months, are classified in 3 batches whose weight are between 100g and 400g. The 
samples are stored at 4°C for a period not exceeding 3 days before their analysis and exploitation. This selection 
allows the choice of stages whose composition satisfies the maximum nutraceuticals needs [17] 
 
Preparation of the plant material 
Extraction of juice 
The cladodes cleaned, trimmed and their juice extracted and separated by centrifuge (Brand Robotic) at 6200g. The 
juice collected represents 30% to 38% of the fresh weight (W/W).  It filtered on Whatman paper N°.4, to collect the 
juice, and then sterilized by filtration through a pecto-cellulosic membrane of porosity 0.45 µm before being 
stored at -18 °C. 
 
 Phytochemical study 
The phytochemical tests have been performed on different extracts prepared from cladodes of 
Opunita ficus indica  by using specific reagents of revelation. 
 
The screening phyto has allowed us to highlight the presence of secondary metabolites at the level of plant tissues of 
this plant. 
 
The detection of these chemical compounds based on tests of solubility of constituents, reactions of precipitation, 
turbidity and a change of specific color [19- 25]  
 
 
 



Mohamed Bou-idra et al J. Chem. Pharm. Res., 2015, 7(8):337-343 
_____________________________________________________________________________________ 

339 

Chemical analysis 
The dry matter (DM) content was determined at a temperature of 105°C [26] and the content of inorganic 
materials by incineration at 550°C for 4 hours [27]. The concentration of Brix (soluble solids) was 
determined by refractometer (brix RHB-32QTC) at 20°C. 
 
The acidity was measured according to the standard method (NFV05-101- 1974) with 0.1N NaOH to pH 8. 
The results are expressed as % cladodes juice. 
 
Bacteriological analysis 
Test of the antibacterial effect of juice of the cladodes 
The technique of Hayes and Markovic (2002) [28], is to remove a sterile disk, soaked in juice of cladode undiluted, 
on a microbial mat at the very beginning of its growth and measure the area where the microorganisms have 
not been able to develop. The diameter of inhibition, which translated the antimicrobial activity of juice, is thus 
determined and compared to the standard values dictated by the standards. 
 
A microbial suspension (of different pathogenic bacteria belonging to the Gram+ and Gram-) of equivalent density 
standard of 0.5 Mac Farland (108 CFU /ml) is prepared as preculture. 20 ml of agar (MHA) are be sunk by Petri 
dish. After solidification, two ml of inoculum were deposited on each of them. After impregnation of 5 minutes, the 
surplus of inoculum was removed by suction. On each box, a sterile disc of filter paper of 6 mm diameter, soaked in 
20 µl of juice was deposited on the surface. 
 
The Petri dishes lifted 1 hour at ambient temperature, and then incubated at 37°C for 18 to 24 hours. The diameter 
of inhibition is measured in millimeters, disk included. The number of repetition is three times. 
 
Effect of the juice on the growth of lactic bacteria 
This study is to monitor the behavior of lactic bacteria Lactobacillus sp and Streptoqoccus sp, isolated and purified 
separately from a yogurt commercial, in the presence of increasing concentrations (V/V) of juice of cladodes, either 
respectively 0 %, 1 %, 2.5 %, and 5% in relation to the volume of culture medium (Nutrient broth, Biockard).  
 
The inoculation is done by introducing 0.1 ml of preculture of lactic bacteria (Lactobacillus sp or Streptoqoccus sp), 
which is in exponential phase of bacterial growth and with density is 107CFU/ml, in 100 ml of nutrient broth. The 
mixture was incubated at 37°C for Lactobacillus sp [29 and 30] and to 42°C for Streptoqoccus sp [31]. The bacterial 
growth evaluated by following the values of the optical density of the bacterial culture at 600nm as a function of 
time, the processing of data and statistical analysis performed with the software Microsoft Office Excel (2007). 

 
RESULTS AND DISCUSSION 

 
Phytochemical Screening 
The results of the phytochemical characterization tests on the studied prickly pear cladodes reveal the presence of 
leucoanthocyanins and various compounds such as C-heterosides, mucilage, monosaccharides and holosides, 
sterols, triterpenes and heteroside cardiotonice, but we noted the total lack alkaloids, tannins, saponins, 
anthocyanins, free and combined anthraquinones and drugs (Table 1). These results are similar to the work done 
by Dib and al, (2013) on Opuntia ficus indica Algerian, who have also noticed the absence of Saponoside, 
anthracyanosides, anthracenosides and coumarins, but in contrast, they noted the presence of 
alkaloids and tannins contrary to what we found in this study. This may suggest that the composition of the 
cladodes of Opuntia can change depending on the geographical distribution and the climatic conditions. 
 
The presence  of flavonoids in the cladodes constitute, by the number of compounds and the quantities present, the 
main class of polyphenols anti-oxidants and sensors of free radicals. They are particularly abundant in foods and 
beverages such as grapes and the preparations derived, tea and cocoa , which are deemed to have protective effects 
against various chronic diseases such as cardiovascular diseases , type II diabetes, cancers, neurodegenerative 
diseases [32]. The pharmacological properties of polyphenols in general and the flavonoids in particulars make them 
as popular dietary adjuvant molecules [33]. 
 
Chemical Characters of cladodes  
In analyzing the results of Figure1a and 1b, we find a relationship quite logical between the weight and the size of 
the different lots studied. Table 2 shows a highly significant correlation between the growth parameters of the 
cladodes (weight, length and width) and their constituent components.  
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The dry matter content of the cladodes declined in the course of their growth, it evolved from 8.7% in the lot 1 to 7, 9 
% in the lot 3, indicating a high water content among the latter ( Table 2), which is in concordance with the 
results of Sadok in 2008 [17]. By comparing the young cladodes of the stage 1 (lots 1), with other plant products, 
we note that it is similar to the one of vegetables deciduous trees such as the chicory, spinach and celery [34]. 

 
Table 1: Results of phytochemical examination of prickly pear cladodes 

 

The families 
The organes 
The cladodes 

The alkaloids 
Mayer _ _ _ 
Dragendorff's reagent _ _ _ 

Polyphenols 

The tanins 
The tanins fastness _ _ _ 
The tanins catechiques _ _ _ 

The flavonoides 
Anthocyanins _ _ _ 
React. Cyanidine _ _ _ 
Leucoanthocyanes + + + 

Derivatives anthraceniques free _ _ _ 

Derivatives anthraceniques combined 
The O-glycosides _ _ _ 
The C-glycosides + + + 

Sterols and triterpenes +++ 
Mucilages + + + 
Saponosides _ _ _ 
Glycosides cardiotonics + + + 
The compounds reducers _ _ _ 
Raunchy and holosides + + + 

+++: Strongly present; ++: Moderately present; ( +) : weakly present ; ( - ): negative test 
 
The percentage in mineral substances increased significantly during growth of the cladodes, either respectively of 
15.3% in the first batch to 16.55% in the third. According to the literature, it is higher than that of vegetables of 
common use [35]. These results are similar to the work done on Opuntia ficus indica Algerian by Sadok 
(2008) and Nezfaoui and Chermiti (1991), [36 and 17]. These authors have also reported that the mineral is 
important in the cladodes of less than a year; it varies so highly significant from 12.00 to 15.49% in relation to the 
dry matter. This shows the richness of the cladodes of the zone of Zerhoun area of Morocco in which mineral 
atlantes’ 16.55 %. 
 
Concerning the soluble dry extract of the juice of cladode, the results obtained (Table 2) show that it 
decreased during growth of 2.53% in batch 1 to 2.04 % in the 3rd batch. This content in soluble dry extract lowed 
compared to that of fruit pulp that is 12% - to 17 % [17]. However the work achieved by Nefzaoui and Chermiti 
(1991) [36 and 17]  have shown  that the cellulose content (fiber) increased significantly during the stages of 
growth from 8.84 to 11.62 g/100 g of dry matter, and  are higher than those of lettuce and spinach which contain 
less than 3% of the dry matter.  
 
For acidity, it presents very little significant variation in the course of the evolution of the growth of the cladodes, 
which can have a negligible influence on the lactic fermentation. 
 

 
 
 
 
 
 
 
 
 
 

Figure 1: Variation of the size and weight of the cladodes in function of the age represented by batches 
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Table 2: Results of chemical examination of prickly pear cladodes 
 

Lots  1 2 3 
Acidity in %  0.97 ±  0.01 0 .93 ± 0.02 0.98 ± 0,011 
Soluble dry extract in% (Brix) 2.53 ± 0.01 2.28 ± 0.02 2.04 ± 0,015 
Dry Matter in % 8.7± 0.1 8.16 ± 0.16 7.9 ± 0.12 
Mineral Matters in % 15.3 ± 0.02 16.02 ± 0.03 16.55 ± 0.05 

 
Microbiological testing 
 Antibacterial effect of juice of cladodes 
The study of the antibacterial effect of juice of Opintia ficus indica, has shown the absence of the antibacterial 
activity on the 6 strains of pathogenic bacteria belonging to both Gram-positive that the Gram-negative: 
(Pseudomonas aeruginosa, E. coli, Streptococcus feacalis, Klebsiella pneumonae, Staphylococcus aureus, 
Salmonella spp) Table 3.  
 
Table 3: Results of the antibacterial testing of prickly pear cladodes juice: (-): absence of zone of inhibition growth. (+): Presence of zone 

of inhibition growth, measured in mm 
 

 

 
The cladodes juice effect on lactic acid bacteria (Streptococcus sp and Lactobacillus sp) 
We find that the addition of the juice of cladode to bacterial cultures of Streptococcus sp and Lactobacillus sp is in 
favor of an increase in the speed and bacterial cell density. This increase of bacterial growth is a function of the 
concentration of juice tested, in the culture medium (Figure 2).  The statistical analysis of the results, has shown that 
there is a significant difference between the speed of bacterial growth of the control samples, and the one carried out 
in the presence of juice of cladodes of Opuntia ficus indica to 5%, representing a value of p=0.0035 for the case 
of Lactobacillus and p=0.0081 for the Streptococcus. These results are comparable to those found by Sadok 
(2014) [35] in a study prepared in Algeria, concerning the effect of the juice of cladodes on the fermentation of 
milk. 

 

. 
 

Figure 2: Graphical Representation of the evolution of the growth of Streptococcus sp and Lactobacillus sp, expressed as OD at 
600nm, as a function of the concentration of the juice of the cladodes of Opuntia ficus indica 

 
Based on the results of the chemical composition of the cladodes of Opuntia harvested from the area of Zerhoun, 
and that of the literature, we find that this part of the plant much enriched in components with a beneficial effect on 
health.  
 
The mucilage contains of polygalacturonic acids that are similar to pectin playing an important role in the 
contribution of dietary fiber and in the balance of the intestinal transit, by stimulation of the growth of beneficial 
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bacteria in the colon (probiotics) [37]. The mucilage contains neutral sugars such as the D-xylose, lactose, 
the rhamnose, L-arabinose [38], which may be a nutritional alternative in the case of an energy metabolism failure. 
The leucoanthocianes are pigments that contain active principles to maintain and preserve the vascular system. [39]. 
The cladodes were also used for their medicinal effect as anti-inflammatory [40 and 41], glucose and cholesterol 
lowering [42 and 43],   antioxidant [44] and as an emulsifier in food products, pharmaceutical products and 
cosmetics ... [45 and 46]. 
 
Therefore, the wealth of the juice of cladodes of Opuntia ficus indica in nutrients, such as carbohydrates, proteins, 
lipids ... [31], and in mineral, vitamins such as vitamin C and dietary fiber, promote growth, and improve the 
proliferation of lactic bacteria [32]. It appears that the use of the juice in the dairy industry may have a beneficial 
effect in the consistency of the clot and the organoleptic quality and sensory data derived from milk. 
 

CONCLUSION 
 

The juice of the cladodes contained composition important in glycosides in holoside and raunchy, in leucoanthocianes, 
fibers and minerals justifying its interest. 
 
The kinetics of the growth shows that in the presence of juice of cladodes of Opuntia ficus indica to 5%, 
the Streptococcus sp and the Lactobacillus sp reach an important optical density and a speed of more rapid growth, 
confirmed by statistical analysis of the results.  
 
At the end of this study, it seems interesting to us to project our research on the development and optimization of 
lactic fermentation, to produce less expensive milk derivatives whose organoleptic and sensory quality are more 
attractive. 
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