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Abstract—To evaluate antioxidant activity and 
quantify total content of polyphenols,lipid and 
protein in two organs of plant extract of the 
Citrullus colocynthis (C. colocynthis) fruits and 
seeds . An qualitative and quantitative analysis of 
methanolic extracts, prepared from C. colocynthis 
fruits and seeds was carried out using standard 
methods. Estimation of their antioxidant activity 
was determined by free radical scavenging 
activity assay using 2,2-diphenyl-l-picrylhydrazyl 
and ferric reducing power and antibacterial 
activity from this three compounds. against a 
pathogens from olive a Fusarium solani and 
Fusarium oxysporum cause a new dieback of 
branches and roots of olive trees was observed in 
several orchards in southern Tunisia .Preliminary 
phytochemical screening of the methanol extracts 
showed that the content of the compounds varies 
among the two organs of cucurbits with the 
presence in different concentration of 
polyphenols, lipid and protein. Polyphenols from 
the bitter apple seeds have power over important 
antioxidant with a rate equal to 0.128295 g EAA / 
100g monitoring the activity of polyphenols from 
fruit with a rate roughly equal (EAA 0.997614 g / 
100g) in trotre, there are antioxidant activity 
outcome of seed proteins and fruit with the lowest 
value (0.5568 g EAA / 100g). While the lipidt 
extract from seed lipid (0. 99 g EAA / 100g) shows 
strong compared to that of fruit (0.089 g EAA / 
100g) and relative to the protein with a slightly 
lower rate than that of polyphenols. These 
phytoconstituents ensure an interesting 
antifungal and antibacterial activity with a 
maximum inhibition rate of lipid,protein and 
polyphenolic extracts from the seeds that reaches 
95%. 

Keywords—antioxydant activity, antifungal 
activity, polyphenolic extracts, lipid and protein, 
antibacterial, , CitrullusColocynthis,dieback, olive 

1. Introduction 

Current olive pest and infectious diseases caused 
by fungi are still a major threat to agriculture despite of 
the huge progressprogress in of plant protection 
industry and pesticides .The disease control and 
manegement strategies are difficult to implement and 
so expensive (Pinto and Morais, 2000) , (Traperoand 
Blanco, 1999, USEPA, 1996), since the pathogen 
lives in the ground and the application of conventional 
fungicides did not show anyeffectiveness (Sinclair and 
Hudler, 1998). The treatments applied are 
fundamentally cultural (Stipes, 2000). A simple 
method to protect the plant against these pathogens is 
particularly needed in developing countries due to 
relative widespread drug resistant microorganisms 
Therefore, new antimicrobial substances must be 
developed and novel strategies should be investigated 
(Clardy and Walsh, 2004). Current research ocused 
on natural plant products as an effective source, 
based on their ethnobotany uses(Verpoorte and al, 
2005). Citrulluscolocynthis belongs to the family of 
Cucurbitaceae. Members of this family are generally 
dioeciously herbs which may be prostate or climbing . 
Citrullus colocynthis had been extensively usedin 
medicine since ancient times.medicallancient times. 
Traditionally, its fruit was used for the treatment of 
microbial diseases, jaundice, inflammation, ulcer, 
diabetes and urinary diseases in Asian and African 
countries (Saganuwan, 2010) and as insecticidal 
agent Rahuman and al, 2008 .The aqueous extract of 
Citrulluscolocynthis possesses an antidiabetic effect 
and antioxidant activity (Gurudeeban and 
Ramanathan, 2010).The purpose of this study is to 
highlight the beneficial effect of using of natural 
substances extracted from Citrullus colocynthis as 
bioprotective agents against olive dieback.Liquid 
medium dilution and direct contact methods were 
applied on potentially toxin-producing fungal strains 
isolated and identified from the olive trees.In this 
respect, phytochemicals from fruits and seeds have 
been shown to possess significant antioxidant 
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capacities. .The antioxidant properties of fruit and 
seedsare dependending on their content of phenolic 
compounds (flavonoids mainly),proteins and lipids 
.Polyphenols from the bitter apple seeds have power 
over important antioxidant with a rate equal to 
0.128295 g EAA / 100g monitoring the activity of 
polyphenols from fruit with a rate roughly equal (EAA 
0.997614 g / 100g) in trotre, there are antioxidant 
activity outcome of seed proteins and fruit with the 
lowest value (0.5568 g EAA / 100g). While the 
antioxidant from seed lipid (0. 99 g EAA / 100g) shows 
strong compared to that of fruit (0.089 g EAA / 100g) 
and relative to the protein with a slightly lower rate 
than that of polyphenols. Thus they could be utilized 
to control the quality of herbal preparations to ensure 
their antifungal and antimicrobiol activities. Moreover, 
their effects of controlling of olive tree dieback of 
Plans caused by Fusarium oxysporum et Fusarium 
solani . 

2. Materiels and methods  

2.1. Plant material 

The fruits of C. colocynthis were collected at the 
stage of maturity, from September to November in a 
south location of Tunisia.Seeds were salvaged, dried, 
sheltered from whilst light and stored at ambient 
temperature till analysis.Five hundreds grams of each 
plant organ (fruit pulp and seeds) were powdered and 
passed through a 40-mesh sieve. The plant material 
was extracted with 95 % ethanol in a 
soxhletapparatusandethanol was removed and dried 
at 40°C by a rotary evaporator. 

 2.2. Bacterial and fungal strains 

 2.2.1 Fungal support 

PDA plates with the mycelium of the two strains of 
Fusarium oxysporum and Fusarium solaniisolated and 
identified by microscopic and molecular 
techniqueswere incubated at 35 ° C for 4 to 5 days. In 
order to obtain pure cultures, each colony was 
subcultured repeatedly in new boxes of PDA and 
incubated at 35 ° C, in order to ensure growth and 
production of clean mycelium. 

 2.2.2.Microbial support  

This support is composedomposedbybacterial 
strains and references strainsas following: Salmonella 
typhimuriumATCC 1408 L2,Enterococcus feucalisA1 
ATCC 29212 L3 A2,Staphylococcus aureusATCC 
25923 L6 A3and Escherichia coliATCC 35218 L5 A4. 

2.3. Phytoscreening of Citrullus Colocynthis 

 2.3.1. Determination of total polyphenols by 
spectrophotometry 

The concentration of total phenolics was measured 
by the method described by (Kim and al), with 
modifications. Briefly, an aliquot (1 ml) of standard 
solutions of gallic acid (20, 40, 60, 80 and 100 mg/ml) 
was added to a 25 ml volumetric flask containing 9 ml 
of dionized water (H2O). After 5 min, 10 ml of 7% 

Na2CO3 solution was added with mixing. One milliliter 
of Folin - Ciocalteu's phenol reagent, adjusted to 25ml 
with distilled water and was shaken thoroughly. After 
incubation for 90 min at 23 °C, absorbances of both 
blank and standard solutions were read at 750 nm. 
Total phenolic contents of samples were expressed as 
mg gallic acid equivalents (GAE)/100 g fresh weight. 
Absorbance of the pink color developed was 
determined at 765 nm. A calibration curve was 
prepared with quercetin and the results were 
expressed as mg quercetin equivalents /100gsample. 

2.3.2. Radical-Scavenging Activity 

DPPH radical-scavenging activity of sample 
extracts and standards (quercetin and BHT) were 
determined. The capacity of samples of c.citrillus 
seeds and fruit to scavenge the lipid-soluble 2, 2-
diphenyl-1-picrylhydrazyl (DPPH) radical, which 
results in the bleaching of the purple color exhibited 
by the stable DPPH radical, is monitored at an 
absorbance of 515 nm. Radical scavenging activity of 
extracts and standards, which was interpolated from 
graph, constructed using percent inhibition against 
concentration of standards. An amount of 0.5 g of cold 
sample is added to3 ml of methanol in a test tube, left 
in the darkdark and placed in an ice bath for one after 
make the samples an hoAfter one hour, the sample 
was taken from the tube with a Pasteur pipette,placed 
in2ml -Eppendorfss.and centrifuged at a speed of 
15,000 G, temperature of 4°Cand for 10 min.la The 
supernatant was rrecoveredand put in two 5ml tubes. 
The DPPHwas expressed as percentage inhibition by 
comparison with ascorbic acid standars (calibration 
curve constructed from 1.0 to 8.0 µg/mL). 

2.3.3.Lipid extraction  

Mature fruits were cut to get the seeds that have 
been finely ground and also conducted with crushed 
fruit extraction;hot using the mounting Soxhlet and 
hexane as solvent. After three hours, the recovered 
hexane is evaporated under reduced pressure at 50 ° 
C using a rotavapor [5], a viscous yellow oil having a 
foul odor was obtained. 

2.3.4. Lipid assay 

 Total lipids were determined according to the 
method (Goldsworthy et al, 1972) using vanillin as 
reagent .The lipids form with hot sulfuric acid, together 
with the presence of vanillin and orthophosphoric 
acid,a pink complex. The assay is done on 100 .µ.l 
aliquots of the lipid The tubes are closed, shaken and 
placed for 10 min in a water bath.After heating to 100 
° C for 5 min, 200μl of this mixture was added a 2.5ml 
of sulphosphovanillique and vigorously stirred .After 
30 min incubation in the dark, absorbanceswere read 
at 350 nm against a blank . The 
sulphophosphovanillin is prepared as follows: dissolve 
0.38 g of vanillin in 55 ml of distilled water and add 
195 ml of orthophosphoric acid 85% .this reagent is 
stable for 3 weeks at 4 ° C in the dark. The lipid stock 
solution is freshly prepared from 2.5ml edible oil. 
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 2.3.5. Protein Extraction 

From one gram of delipidated meal, proteins are 
extracted by a cold maceration for 24 hours 

using 25 mL of three solvents (0.5 M NaCl, a 
tompan solution pH = 7.4 and distilled water). After 
filtration, the volume of the extract is adjusted to 100 
mL per each solvent. 

 2.36.Protein Assay 

 The protein assay was performed according to 
the(Bradford method 1976) in a 100 .ml liquot of 4 ml 
of Commassie Brilliant Blue (BBC; G 250; Merck) 
reagent is prepared in 50 ml of ethanol 95 °,then 
added by100 ml of ortho phosphoric acid at 85% and 
made up to 1000 ml with distilled water .The shelf life 
of the reagent is 2 to3 weeks at 4 ° C.The presence of 
protein in is revealed by the formation of blue dyes. 
Absorbance is read at 595 nm against a 
blank.Calibration curve is made from a bovine serum 
albumin solution titrating 1mg / ml. 

2.4. Antifungal activity of phenolic, protein and 
lipid extracts of colocynthis in vitro 

The antifungal activity of the studied extracts was 
assessed by different methods namely Well’s method, 
disc method and direct contact method. 

 2.4.1. Wells’method (Double Layer) 

 In a Petri dish containing PDA medium, a thin 
layer of 0.6% PDA medium (3ml) containing1ml of the 
spore suspension to be tested was spread on the 
surface. After solidification, 100 .ml of the sample is 
deposited into wells formed in the agar 
(Achemchem.F and al, 20046.2) 

. Discs’ method 

 9 mm diameter discs cut from Whatman No. 1, 
sterilized and impregnated with different 
concentrations of aqueous extracts of the tested 
biological materials (proteins, lipids and polyphenols) 
have been deposited gently on the surface of a 
previously inoculated medium. The inhibition 
diameters are measured around the disks after 
incubation in an incubator at 30-35 ° C for 24 to 48 h. 

2.4.2. Direct contact method 

Choice of solvent recovery polyphenolic extracts, 
lipid and protein ; DMSO seems to be the solvent that 
has no powerful antifungal potency over other solvent 
recovery (Yrjönen , 2004) , ( Alvi, 2005), (Mohammedi 
, 2006,) and ( Owagh and al ,2010). After incubation 
for 48 h, the culture medium (DMEM) of each cell was 
aspirated and replaced by 1 mL of a solution 
containing the following concentrations of DMSO 
(Dimehtylsulfoxide, DMSO; Mallinckrodt Baker Inc, 
Phillipsburg, NJ, USA): 0.05 mM (0.0004%); 0.1 mM 
(0.0008%); 0.3 mM (0.0024%); 0.5 mM (0.004%); or 1 
mM (0.008%) mixed in plain DMEM. The control 
group was represented by DMSO-free DMEM. The 
cell were kept in contact with the solutions for 24 h 
and maintained in a humidified incubator at 37°C 

under a 5% CO2 and 95% air atmosphere during that 
period of time. 

2.4.3. Antifungal test 

 The antifungal activity of the polyphenolic, lipid 
and protein extracts were carried out on two strains: 
(FusaruimOxysporum, FusariumSolani). They have 
been tested in vitro by direct contact method on PDA 
agar medium to determine the inhibition rate, 
comparing their actions to various concentrations of 
mycelial growth ( hussin and al, 2009), and a PDB 
liquid medium to determine the minimum inhibitory 
concentration (MIC), the fungicidal concentration and 
fungistatic concentration (FCS)( Derwich and al, 
2010). 

 Determination of inhibition rate dilutions of Citrullis 
Colocynthis with a were prepared. To determine the 
inhibition rate, 3g ofpolyphenolic, lipid and protein 
extracts extract were introduced into a tube containing 
10 ml of DMSO (300 mg / ml), 5 ml of the solubilized 
extract is then added to 05 ml of DMSO (150 mg / ml). 
The same procedure ws applied for the preparation of 
concentrationsfrom 18,75mg / ml to 300 mg / m . One 
ml of each extract is added to tubes containing 19ml 
of sterile liquid PDA medium. The mixture is 
homogenized at 45 ◦ C ( Subrahmanyand al, 
2001).Then, the mixture was put in Petri dishes of 90 
mm (20ml / box) (Satish and al, 2010). 

 After solidification of the agar, the Petri dishes 
weredivided into two parts,where a fungal strain was 
inoculated by a mycelial disk, taken from the youth 
culture of the fungus. The PDA without extract served 
as a control for each strain (Mishra and Dubey, 1994), 
( Khallil, 2001). The final concentrations of 
polyphenolic extracts used were calculated using the 
following equation  

With :Cf =Ci /20 

Cf: final concentration of polyphenolic extracts, 
proteic and lipid in 1 ml of the PDA; 

Ci = initial concentration of the polyphenolic 
extract, protein and lipid solubilized in DMSO [22]  

Strains were incubated for 2 days to 
Fusariumsolani and Fusariumoxysporumat a 
temperature of 30 ° C 

The percentage inhibition of mycelial growth 
compared to the control, was calculated by the 
following formula:PI(%) = (A-B) /Ax100 

With: 

PI (%): inhibition rate expressed as percentage; 

A: Diameter colonies in the "positive control" 
boxes; 

B: Diameter of colonies in plates containing extract 
of polyphenols, lipids and proteins [23]Bajpai and al, 
2010.The polyphenolic, lipid and protein extracts are 
consideredvery active when it has an inhibition 
between 75 and 100%, the fungal strain is considered 
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very sensitive when it has an inhibition between 50 
and 74%, the fungal strain is called sensitive, 
moderately active when it has an inhibition between 
25%, limited or not active when it has an inhibition 
between 0 and 24%, the fungal strain is called 
insensitive or resistant(Alcamo, 1984). 

2.4.3.1.Liquid medium dilution method 

Serial dilutions were made from the culture 
medium of the sample stock solution . To these 
dilutions was added a suspension of fungal 
microorganismThe preparation of this suspensions of 
fungal strains selected after sporulation of fungal 
strains (inoculated into 20 ml of PDA in Petri dishes 
after incubation at 30°C for 4 days), the sporecultures 
were recovered by adding 10 ml of sterile distilled 
water under vigorous stiring [ (Solis-Pereira and al, 
1993). A spectrophotometric assessment at 625nm 
(read at a wavelength of 625 nm) of the fungal 
suspension was carried out; to standardize the spore 
suspension to 106 spores / ml (Hussain and al, 2008). 
2.5. Statistical Analysis 

 Data collected from all the experiments in this 
study were analyzed for statistical significance using 
analysis of variance (ANOVA). All samples were 
analyzed in three replications. 

A. Means of treatments in each experiment were 
separated using Duncan’s multiple range tests.  

3. Results and discussion 

 3.1. Phenolic compounds, lipid and proteins 
contents of Citrullus Colocynthis 

 The seeds and fruits of Citrillus depict high 
contents of polyphenols, lipids and proteins, especially 
for the content of lipids assessed for the fruit 

Figure 1: Content of phenolic compound from 
Coloquinte seeds and fruits 

 

 mg/ml  
Sample 

Polyphenols Proteins Lipids 

Seeds 36.63*±0,033 15.952*5±0,0083 
51.666 

*5±0,018 

Fruits  55.146*5±0,023 8.751 5±1,33 
93.333* 
5±0,016 

 

 Table 1: Mean concentrations of extracted 
compends 

Values are the average of triplicate samples 
analysed individually. Star indicate significant 
differences.  

Also, the contents are varying in seeds and fruits. 
Lipids are predominants compared to proteins and 
polyphenols in the two organs of Citrillus , fruits 

showed the highest lipid contents .In another hand, 
the seeds and fruits have lowest protein contents. , 
however fruits exhibited lowest content compared to 
seeds with a threshold 0.00 795 g/ml P < 0.05. The 
contents of polyphenols and proteins of Colocynthis 
Citrullus obtained in this study are similar to the 
results reported by ( Pravinand al, 2013). 
However,lipid contents obtained in this study are 
different from those reported by (Simmons and al, 
19(2006) 

3.2.Determination of the antioxidant power of 
polyphenols3.3.Antifungal tests with phenolic 
extracts, protein and lipid colocynthe 

 The results of the antifungal activity of phenolic 
compound are presented in( Figure 2). 

 

Figure 2: percentage inhibition of polyphenols -
fungus by the method well polyphenols extracts of 
seeds, : polyphenols extracts of fruits,FO : 
Fusariumoxysporum,Fusariumsolani) 

The analysis results showed that the antifungal 
activity is more important with the protein and lipid 
extracts from the seed of the fruit. The results of the 
antifungal activity of the lipid extract are presented in 
the following histogram(Figure 3) 

 

 Figure 3: Percent inhibition of lipid fungus by the 
method well 
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Polyphenolic extract from different parts including 
fruit a have been tested seeds on fungal strains 
(Fusariumsolani, F.oxysporum) after 5 days of 
incubation at 35 ° Cfor the antifungal activity, using 
the well method. Results obtained showed that the 
antifungal activity is higher with the phenolic fruit 
extract, followed by the extract of seeds and finally 
that of the antibiotic, showing moderately reduced 
mycelial growth.From the results shown in Figure4), 
there is a degradation of the pathogenic mycelium as 
it was depicted in Petri dishes 

 

Figure 4: Inhibitory effect of polyphenol on 
Fusarium solani. 

 The results of the antifungal activity of the protein 
extract are presented in the following 
histogram(Figure 5) 

 

 Figure 5 : Percent inhibition of protein -fungi by 
the method wells.  

The results Showed that the antifungal activity is 
higher with the seeds’ protein extract than those of 
fruit and the antibiotic(Ampiciline), wherethe mycelial 
growth was reduced moderately. 

 the Minimum Inhibitory Concentrations (MICs) 
must be calculated in order to define the antifungal 
efficacy. (Tiwari et al, 2009) Results of calculations for 
polyphenolic , protein and lipid extracts results are 
shown in (Table 2). 

Table 2: Minimum inhibitory concentrations (mg / 
ml) polyphenolic, lipid and protein extracts of 
Colocynthis Citrullus in liquid medium. 

The minimum inhibitory concentration (MIC), 
defined as the lowest concentration of polyphenols 
that has resulted in the complete inhibition of the 
growth of fungi [39] Jong and al, 2010, is ranging from 
7.5 to 3.75 mg / ml for protein extract, from 1.87 to 
0.94 mg / ml for the lipid extract and 0.94mg / ml for 
the polyphenol extract. Solani species strains have 
proven that fungal strains were more sensitive to the 
polyphenolic extract than the other two extracts. 

3.4. Fungistatic and Fungicidal concentrations 

The fungistatic (FCS) and fungicidal concentrations 
(FC) expressed in mg / ml are shown in (Table 3). 

Table 3: Fungistatic (FCS) and fungicidal 
concentrations (FC) in mg / ml polyphenolic, lipid and 
protein extracts of Citrullus Colocynthis 

 
Fungal strains 

CF CFS CF 
CFS 

 
CF CFS 

Lipids Protein Polyphenols 

Fusariumoxysporum   7.5   7.5 15 7.5 

Fusariumsolani  15 7 .5   7.5 15 7.5 

  :empty set 

Crops grown after obtaining there observed in the 
presence of polyphenolic, lipid and protein extracts of 
Citrullus on the strains tested. Protein extracts reveal 
fungistatic activity on fungal strains at a concentration 
of 7.5 mg / ml and no fungicidal activity while lipids 
exhibit fungicidal activity at a minimum concentration 
equal to 15mg / ml for the strain Fusarium solani only 
and fungistatic activity for the two fungals strains. As 
for the polyphenols, the fungicide concentration is 15 
mg / ml and fungistatic concentration is 7.5 mg ml for 
the Fusarium solani strain. The studied strains do not 
have the same sensitivity. This could be due to the 
nature of the fungal strains and/or the wall, consisting 
of a complex network of proteins and polysaccharides 
and which varies in composition depending on the 
fungal species .Some polyphenolic compounds bind 
to microorganisms’ proteins, blocking their enzymatic 
activities, (Mohamed Sham et al., 2010) but also any 
DNA and RNA synthesis inhibition et d’ARN (Hadi, 
2004).  

3.5. DiskTest of antibacterial power 

The results of the antibacterial activity in the 
following histogram (Figure 6)of the protein extracts 
using the disc method on agar medium showed that 
the proteins exhibit activity against four bacterial 
strains, namly. Salmonella typhimurium ATCC 1408 
L2 A1,Enterococcus feucalis ATCC 29212 L3 
A2,Staphylococcus aureusATCC 25923 L6 A3and 
Escherichia coliATCC 35218 L5 A4. 

 A1 is more sensitive towards the protein extract. 
While there is no difference between the antibacterial 
activity of other bacterial strains. P < 0.05. 

0
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Fungal strains 
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 Figure 6: Percentage inhibition of the protein / 
bacteria Disk method (PR : protein, A : bacteria) 

 

Figure 7: percentage inhibition of the lipid / 
bacteria by the method of discs (Gr : seeds, Fr : fruit, 
ATB : antibiotique, LIP : lipid) 

From (Figure 7), the results of the antibacterial 
activity of the lipid extracts of Citrullus using the agar 
medium on disk method showed that lipids exhibit 
activity against four Bactrian strains. A1 bacterium is 
more sensitive lipids recovered from seeds than fruits. 
While there is a slight difference between the values 
of the antibacterial power P < 0.05 . Moreover, the 
susceptibility of bacteria is almost equivalent to the 
antibiotic. 

 

Figure 8: Percent inhibition of polyphenolic 
extracts versus bacteria by disc method  

The results of the antibacterial activity of 
polyphenolic extracts using the PDA environment on 
disk method showed that polyphenols depicted 
antibacterial activity against 4 bacterial strains. A1 is 

more sensitive to the polyhenolic extract from seeds 
than fruits.On the other hand,there is a slight 
difference between the antibacterial power for the for 
bacterian strains while a low inhibition rate was 
observed for the antibiotic. From the previous data the 
polyphenol extracts gourd seeds showed a 
remarkable fungicidal effect against Fusarium 
oxysporum and Fusarium solani isolated from olive.In 
addition to that, these two strains do not show the 
same sensitivity, confirming the occurance of non-
phytotoxic and potentially effective compounds 
against pathogenic fungi (PRABAVATHY and al, 
2006), (Chang and al, 2008). 

This sensitivity is explained by the inhibition of 
fungal growth after transplanting discs in PDA media 
(direct contact method), which is similar to the findings 
ofon fungal strains of molds. The strong antifungal 
activity of the methanolic extract was also reported by 
(Hadizadeh and al ,2009) where the alcoholic extracts 
of Citrullis Colocynthis showed good antifungal activity 
(Figure 9). 

According to (Yen Chang, 2008) In fact, the 
inhibition is due to the nature of the fungal strains of 
the wall composed of a complex network of proteins 
and polysaccharides and which varies in composition 
depending on the fungal species. (Domineco and al, 
2005) reported that the disruption of this matrix by 
adsorption of phenolic compounds following the 
complexation polyphenols / membrane 
polysaccharides, may result in a reduction in the flow 
of internal and external layers of the wall which 
becomes defective and sensitive to osmotic lysis of 
antifungal agents.In addition, the antifungal activity of 
polyphenolic extracts could also be due to the fact that 
certain polyphenolic compounds bind to 
microorganisms proteins, blocking their enzymatic 
activities (Mohamed Sham and al, 2010). It may also 
add the inhibition of DNA synthesis and RNA [47] 
Hadi, 2004. In light of the results obtained, we can say 
that the lipid extracts of the seeds of Citrullus 
colocynthis Lexhibited slowe rmycelial growth. The 
work of( Amrouche A. and al, 2013) have shown that 
bitter apple oils are powerful natural antifungal and 
can be a very important source of constituents for 
plant protection used to eradicate fungal infections. 
The antimicrobial capacity of polyphenols act on the 
bacteria by the denaturation of cellular proteins 
(Hamdi and Ellouz, 1993) and alteration of the 
membranes. They may also inhibit the activity of 
symbiotic nitrogen-fixing bacteria by inhibiting the 
activity of digestive enzymes and / or precipitating 
nutritional proteins ( Hättenschwiler and Vitousek, 
2000) 
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Figure 9: Antifungal effect polyphenolic, lipid and 
protein extracts by the disk test 

 The antimicrobial capacity of polyphenols to 
inhibite the bacteria is explained by a fact of 
denaturation of cellular proteins (Hamdi and Ellouz, 
1993) and alteration of the membranes (Ranalli, 
1991). They can also inhibit the activity of symbiotic 
nitrogen-fixing bacteria by inhibiting the activity of 
digestive enzymes and / or precipitating nutritional 
proteins (HättenschwilerandVitousek,2000).  

Conclusion  

Despite being a highly recalcitrant species, the 
olive tree is subject to a wide range of attacks of 
pathogens such as fungi, bacteria and viruses, which 
affect both the root,vegetative or reproductive system. 
However, fungal diseases in general and especially 
dieback cause the most significant damage often 
leading to the decline of the entire tree. The main 
causative agents of dieback disease are soil fungi, 
identification and purification of pathogens is the first 
step made in the context of our project is to classify 
each fungal strains and determine the range of the 
infecting the olive tree. The results of extraction and 
assessment of polyphenols, lipids and protein 
ofCitulluscolocynthis showed that their contents vary 
within the organs ( fruit and seeds).It would be 
interesting to conduct further study on the various 
pathogenic fungal strains of the genus Fusarium 
responsible for certain deadly diseases of the olive 
tree and to appeal certain other biological products 
ensuring sustainable production of olive oils and very 
high quality and safety with a contamination level 
approaching zero tolerance. The purpose of studying 
the interaction of fungi and polyphenols, fats and 
proteins is to use these substances as biological 
agents in various cosmetics, pharmaceutical and drug 
alternative biopesticides against different pathogens 
of olive tree, as a part of a biological control. 

References 

 ABDEL HASSAN, I., ABDEL-BARRY, J.A. & 
MOHAMMEDA, S.T., 2000. The hypoglycaemic and 
antihyperglycaemic effect of Citrulluscolocynthisfruit 
aqueous extract in normal and alloxan diabetic 
rabbits. Journal of Ethnopharmacology71, 325-330. 

 AL-GHAITHI, F., EL-RIDI, M.R., ADEGHATE, 
E. & AMIRI, M.H., 2004. Biochemical effects of 

Citrulluscolocynthisin normal and diabetic rats. 
Molecular and Cellular Biochemistry30, 1-7. 

 Achemchem.F, J. M.-B. (2004). purification et 
caractérisationd'une bactériocine anti-Listeria par 
Enterococcus faeciumF-420 à partir du laitcru de 
chèvre. 

 Alcamo E-I. (1984). Fundamentals of 
Microbiology. Addison Wesly publishing company, . 
London , 310-341; 617-699. 

 Ahmed Trigui, M. M. (2002). Catalogue des 
variétés autochtones et types locaux. 159p. 

 Agri, M. (2005). L’OLEICULTURE EN 
TUNISIE 

 Alcamo E-I. (1984). Fundamentals of 
Microbiology. Addison Wesly publishing company, . 
London , 310-341; 617-699. 

 Ali RHOUMA, M. A. (2010). First report of 
olive anthracnose caused by. Phytopathol. Mediterr , 
49, 95–98. 

 Almi, D. (2010.). Etude du pouvoir antioxydant 
des composes et extraits phénoliques issus des olives 
et sous produits de l’olivier. 

 Alavi S-H-R., Yassa N. et Fazeli M-R., 2005. 
Chemical constituents and antibacterial activity of 
essential oil of PeucedanumruthenicumM. Bieb. 
Fruits. SHR IJPS 1 (4): 217-222 

 A-R-M, K. ( 2001). . Phytofungitoxic 
Properties in the aqueous extracts of some plants. 
Pakistan Journal of Biological Sciences , 4 (4): 392-
394. 

 Balice V., C. O. (1984). Acidic phenolic 
fraction of the juice of olives determined by gas 
chromatographie method. Grasas y Aceites. . 25, 178 
- 180. 

 Boulila, M. (1994). Le dépérissement de 
l’olivier en Tunisie : premiers résultats de recherche et 
perspectives d’avenir. 

 BENMEHDI, H., 2000. Valorisation de 
certaines plantes médicinales à activité 
hypoglycémiantes comme la coloquinte. Mémoire de 
magistère en chimie organique appliquée. Université 
de Tlemcen. Algérie 

 BRUNETON, J., 1999. Pharmacognosie, 
Phytochimie, plantes médicinales. 3eme Ed, Tec 
&Doc Lavoisier, Paris, pp.1120. 

 BENDJEDDOU, D., LALAOUI, K. & SATTA, 
D., 2003. Immunostimulating activity of the hot water 
soluble polysaccharide extracts of Anacyclus 
pyrethrum, Alpinia galangal and Citrulluscolocynthis. 
Journal of Ethnopharmacol88, 155-160. 

 BOUKEF, K. & SOUISSI, H.R., 1982. 
Contribution à l’étude des plantes médicinales en 
médecine populaire en Tunisie. Rev. Soc. Pharm3, 
34- 35. 

 BNOUHAM, M., ZIYYAT, A., MEKHFI, H., 
TAHRI, A. & LEGSSYER, A., 2006.Medicinal plants 
with potential antidiabetic activity - A review of ten 

http://www.jmess.org/


Journal of Multidisciplinary Engineering Science Studies (JMESS) 

ISSN: 2458-925X 

Vol. 2 Issue 10, October - 2016 

www.jmess.org 

JMESSP13420209 956 

years of herbal medicine research (1990-2000). 
International Journal of Diabetes and Metabolism 14, 
1-25 

 BENMEHDI, H., 2000. Valorisation de 
certaines plantes médicinales à activité 
hypoglycémiantes comme la coloquinte. Mémoire de 
magistère en chimie organique appliquée. Université 
de Tlemcen. Algérie. 

 Bajpai V-K., S. S.-S. ( 2010). Antifungal 
activity of leaf essential oil and extracts of 
Metasequoia glyptostroboides. . Journal. American. 
Oil. Chemistry. Soc , (87): 327-33 

 Braga F-G., B. M.-L.-M.-L.-O.-O.-S. ( 2007). 
Antileishmanial and antifungal activity of plants used 
in traditional medicine in Brazil. . Journal of 
Ethnopharmacology , 111: 396-402 

 B., N. ( 2006). Systématique. In : les 
champignons parasites des plantes cultivées : 
biologie, systématique, pathologie, maladies. . Centre 
de publication universitaire, Tunis , 119-195 . 

 Bchard, J. (2009). Groupement CID/SCET-
SCOM/ADI/CRC Sogema,Plan de Gestion des 
Pesticides et des Engrais et Guide de Bonnes 
pratiques. 

 Bcherrawi, N. ((2002)). . Extraction des 
polyphénols des margines. Mémoire de fin d’études 
d’Ingénieur Agronome. Université Libanaise.111 
pages. 

 BENKADA, M. E. (2007). Essai de lutte 
biologique in vitro par utilisation de Trichoderma Sp.A 
L'egard De Ascochyta Pinodella Agent De 
l'anthracnose du pois (Pisum Sativum L.). 

 Benkada, M. Y. (2007). Evaluation in vitro de 
l’effet antifongique de l’extrait acétonique et l’huile 
essentielle extraits de Thymus vulgaris L contre 
Fusarium oxysporum. 

 Bennett, A. W. (1992). The potential role of 
Trichoderma viride in the in the integrated control of 
Botrytis fabae. The Mycologist , 6:199-201. 

 Bennett., K.-C. K. (1992). Medical Mycology. 
Lea & Febiger. Philadelphia and London. 

 Bezert. (1996). Action de Bacillus et 
d’actinomycétes sur les champgnions du 
bleuissement de bois. 

 Boughalleb-M’Hamdi N*., S. M. (2011). 
Screening of fungi implicated in the dieback of olive 
trees (Olea europea) in Chebika’s area .Research in 
Plant Biology, 1(4):33-38, 2011 . 

 Boulila, M. (1994). Le dépérissement de 
l’olivier en Tunisie : premiers résultats de recherche et 
perspectives d’avenir. 

 Boulila, M. M. ( 1994). Inventaire des 
maladies de l’olivier en Tunisie. Bulletin OEPP, 24 (4): 
817-823. 

 Boulila, M. (2001). Maladies de l'olivier en 
Tunisie. Olivae , 85:22-25. 

 Braga F-G., B. M.-L.-M.-L.-O.-O.-S. ( 2007). . 
Antileishmanial and antifungal activity of plants used 
in traditional medicine in Brazil. . Journal of 
Ethnopharmacology , 111: 396-402. 

 Borhade Pravin1*, Deshmukh Tushar1, Patil 
Vijay1 and Khandelwal Kishanchnad2, : REVIEW ON 
Citrulluscolocynthis, IJRPC 2013, 3(1). ISSN: 
2231 2781 

 Catalano, L. F. (1999). Polyphenols in olive 
mill wastewaters and their depuration plant effluents: 
a comparaison of the Folin-Ciocalteau and HPLC 
methods. Agrochimica, , 43, pp. 193 Chang C-W., C. 
W.-L.-T.-S. ( 2008). Antibacterial activities of plant 
essential oils against Legionella pneumophila. . Water 
Research , 42: 78-286-205. 

 CAMURATI F., A. L. (1984). Le acque di 
vegetazione della lavorazione delle olive: tecnologie 
ed economie di recupero di sottoprodotti. Riv. Ital. 
Sostanze Grasse, , 61, 283- 292. 

 Catalano, L. F. (1999). Polyphenols in olive 
mill wastewaters and their depuration plant effluents: 
a comparaison of the Folin-Ciocalteau and HPLC 
methods. Agrochimica, , 43, pp. 193-205. 

 Chang C-W., C. W.-L.-T.-S. ( 2008). 
Antibacterial activities of plant essential oils against 
Legionella pneumophila. . Water Research , 42: 78-
286. 

 Choi, G. J., Jang, K. S., Kim, J. S, Lee, S.W., 
Cho, J. Y., Cho, K. Y. and Kim, J. C. (2004), In 
vivo antifungal activities of 57 plant Extracts against 
six plant pathogenic fungi. Plant Pathol. J., 3, 184-191 

 CHANG, H., CHENG, Y., WU, C., CHANG, S., 
CHANG, T. & SU, T., 2008.Antifungal activity of 
essential oil and its constituents from 
Calocedrusmacrolepisvar.fomiosana Florin leaf 
against plant pathogenic fungi. Bioresource 
Technology 99, 6266-6270. 

 Cichelli A., S. M.((1984). composti fenolici 
delle olive e dell'oloi di oliva. Riv. Merceol. 

 Cowan M-M. ( 1999. ). Plant Products as 
Antimicrobial Agents. . Clinical Microbiology Reviews. 
, 12 (4): 564-582. 

 Dalile, A. Amrouche, H. Benmehdi,K. Fellah, 
H. A. Moussaoui, D. Chabane Sari.,2013 : Essai in 
vitro de l’effet antifongique synergique des huiles 
extraites des graines de Citrulluscolocynthis L., 
Linumusitatissimum L. et de Nigellasativa L. sur 
Aspergillus ochraceustoxinogène : Revue des 
Régions Arides - Numéro Spécial - n° 35 (3/2014) 

 Dangles O, S. C. (1992). Two very distinct 
types of anthocyanin complexation: Copigmentation 
and inclusion. . Tetrahedron Lett. , 33: 5227-30. 

http://www.jmess.org/


Journal of Multidisciplinary Engineering Science Studies (JMESS) 

ISSN: 2458-925X 

Vol. 2 Issue 10, October - 2016 

www.jmess.org 

JMESSP13420209 957 

 Derwich E., B. Z. ( 2010). GC/MS Analysis 
and antibacterial activity of the essential oil of Mentha 
pulegium grown in Morocco. . Res. Journal of 
Agricultural and Biology , 6 (3):191-198. 

 Djebali, N. (2008). Etude des mécanismes de 
résistance de la plante modèle Medicago truncatula 
vis-à-vis de deux agents pathogènes majeurs des 
légumineuses cultivées :Phoma medicaginis et 
Aphanomyces euteiches. 

 DARWISH-SAYED, M., BALBAA, S.I. & AFIFI, 
M.S.A., 1973. Nitrogenous base of the different 
organs of Citrulluscolocynthis. PlantaMedica24(3), 
260-265. 

 Domenico T., Francesco C., Maria G-S., 
Vincenza V., Mariateresa C-D., Antonella S., Gabriela 
M. et Giuseppe B., 2005. Mechanisms of antibacterial 
action of three monoterpenes.Antimicrobial Agents 
and Chemotherapy., 49 : 2474-2478. 

 DUKE, J.A., 1978. The quest for tolerant 
germplasm. ASA Special Symposium 32, Crop 
tolerance to suboptimal land conditions. Am. Soc. 
Agron. Madison, WI: 1-61. 

 Dulger B. et Gonuz A. 2004. Antimicrobial 
activity of some Turkish medicinal plants. Pakistan 
journal of biological sciences., 7 (9) : 1559-1562 

 Elaboration des etudes de faisabilite 
technique, et d'evaluation environnementale ainsi que 
la supervision technique de mise en œuvre des 
travaux etdu plan de gestion ENVIRONNEMENTALE 
DU PROJET ARBORICULTURE EN ZONES 
PLUVIALES (2009). 

 FAO, O. d. (2013). importance de l'oleiculture 
dans le monde. 

 FAO, O. d. (2012). importance de l'oleiculture 
dans le monde 

 Fiorentino, A. G. ( (2003)). Environmental 
effects caused by olive mill wastewaters: toxicity 
comparaison of low-molecular-weight phenol 
components. Journal of Agricultural Food . 

 . 

 Gamel, T. e. ((1999).). Effect of methanol 
extracts of rosemary and olive vegetable water on the 
stability of olive oil and sunflower oil. . Grasas y 
Aceites, , 50, pp. 345-350. 

 GEBHARDT, R., 2003. Antioxidative, 
antiproliferative and biochemical effects in Hep G2 
cells of a homeopathic remedy and its constituent 
plant tinctures tested separately or in combination. 
Arzneimittelforschung53, 823-830. 

 GURUDEEBAN, S., RAJAMANICKAM, E., 
RAMANATHAN, T. & SATYAVANI,K., 2010. 
Antimicrobial activity of citrulluscolocynthisin gulf of 
mannar. International Journal of Current Research 2, 
078-081. 

 . G. Mazza& Y. S. Vefioglu .,1992. 
Anthocyanins and other phenolic compounds in fruits 
of red-flesh apples Food Chemistry 43 (1992) 113-I 17 

 Hadi M., 2004. La quercétine et ses dérivés: 
molécules à caractère pro- oxydant ou capteurs de 
radicaux libres; études et applications thérapeutiques. 
Thèse doctorat. Université Louis Pasteur: 155 P. 

 Hagerman AE, R. K. ( 1998). High molecular 
weight plant polyphenolics (tannins) as biological 
antioxidants. Food Chem , 46: 1887-92. 

 Hamdi M., E. P. ((1993) .). Treatment of 
detoxified olive mill wastewater’s by anaerobicfilter 
and aerobic fluized bed processes. Environ. Technol. , 
14, 183-188. 

 HADIZADEH, F., EBRAHIMZADEH, M.A., 
HOSSEINZADEH, H., MOTAMEDSHARIATY,V., 
SALAMI, S. & BEKHRADNIA, A.R., 2009. 
Antidepressant and antioxidant activities of some 2-
benzoxazolinone derivatives as bupropion analogues. 
Pharmacologyonline 1: 331-335 

 Hattenschwiler S. et Vitousek P.M., 2000. The 
role of polyphenols in terrestrial ecosystem nutrient 
cycling. Trends in Ecology and Evolution. 15: 238-243 

 Heinze, K. (2013). Tunisie : des huiles d'olives 
bio de première qualité. 

 Hilal, A., & Chemseddine, M. H. (2002). Lutte 
integree contre les ravageurs de l'olivier. 

 Hmouni A., H. M. ((1996)). Résistance de 
Botrytis cinerea aux benzimidazoles et aux 
dicarboximides dans les cultures abritées de tomate 
en Tunisie. OEPP/EPPO Bull. , 26, p:697–705. 

 Hossain M-A., Z. I. ( 2008. ). Chemical 
composition and anti-fungal properties of the essential 
oils and crude extracts of Orthosiphon stamineus 
Benth. Industrial crops and products , (27): 328–334. 

 Huang D., O. B.-L. ( 2005). The Chemistry 
behind Antioxidant Capacity Assays. Journal of 
Agricultural & Food Chemistry. , 53: 1841-1856. 

 Hussin N-M., M. R.-R.-A.-F.-A.-N.-K. (2009). 
Antifungal activity of extracts and phenolic compounds 
from Barringtonia racemosa L. (Lecythidaceae). 
African Journal of Biotechnology , 8 (12): 2835-2845. 

 JAMOUSSI, B. (1955). Les maladies de 
dépérissement des Agrumes. 

 Jardak T, T. M. ( 2007). techniques de 
production en oléiculture-protection phytosanitaire- 
conseil oléicole international p : 287-299. 

 Jardak.J, Jerray.A, & Mahjoub.M. (2004). La 
protection integree de l'oleiculture dans les pays de 
l'afrisue du nord. 

 Khallil A-R-M., 2001. Phytofungitoxic 
Properties in the aqueous extracts of some plants. 
Pakistan Journal of Biological Sciences. 4 (4): 392-
394 

  K.C. Highnam, 
G.J. Goldsworthy.,1972.Regenerated corpora 
cardiaca and hyperglycemic factor in Locusta 
migratoriaGeneral and Comparative 

http://www.jmess.org/
http://www.sciencedirect.com/science/article/pii/0016648072900834
http://www.sciencedirect.com/science/article/pii/0016648072900834
http://www.sciencedirect.com/science/article/pii/0016648072900834


Journal of Multidisciplinary Engineering Science Studies (JMESS) 

ISSN: 2458-925X 

Vol. 2 Issue 10, October - 2016 

www.jmess.org 

JMESSP13420209 958 

Endocrinology, Volume 18, Issue 1, February 
1972, Pages :83-88 

 KARRAY, B. ( 2002 ). La filière huile d'olive en 
Tunisie: performances et stratégies. 

 KHLIF, N. G. (2001). Caractérisation 
technologique des variétés d'olivier cultivées en 
tunisie. 

 l’Agriculture, M. d. (2006). Direction Générale 
des Etudes et du Développement Agricole 2004-2005 
Tunisie. 

 l’OLive, A. F., & AFIDOL. (2012). Le marché 
de l’huile d’olive :situation et perspective. Alexandra 
PARIS – Responsable communication & économie . 

 Léger, C. ( (1999). Co-produits de l’huilerie 
d’olive: les composés phénoliques et leurs propriétés 
biologiques. . OCL. Oléagineux, Corps gras, Lipides , 
6, pp : 60-63. 

 l'olive, A. F. (2012). 

 Lopez-Escudero FJ, D. R.-L. (2004). 
Evaluation of olive cultivars for resistance to 
Verticillium dahliae. Europ. J. Plant. Pathol., 110: 79-
85. 

 Madi A. ( 2010. ). Caractérisation et 
comparaison du contenu polyphénolique de deux 
plantes médicinales (Thym et Sauge) et la mise en 
évidence de leurs activités biologiques. Thèse 
magister. Université Mentouri Constantine:. 116 P 

 MARZOUK, B., MARZOUK, Z., HALOUI, E., 
FENINA, N., BOURAOUI, A. &AOUNI, M., 2010. 
Screening of analgesic and anti-inflammatory 
activities of Citrullus colocynthis from southern 
Tunisia. J. Ethnopharmacol 128, 15-19. 

 M., B., M., M., & M.N, R. M. ( 1993). la 
maladie du pourridié-agaric observé dans des 
oliverais tunisiennes.Bull OEPP/OPPE Bull. .23:447-
448. 

 Mujica M-V., G. M. ( 2009). Importance of the 
extraction method in the quantification of total 
phenolic compounds in Phaseolus vulgaris 
L.Venzuela. . Interciencia , Vol. 34, Nº 9: 650-654. 

 Mohammedi Z., 2006. Etude du pouvoir 
antimicrobien et antioxydant des huiles essentielles et 
flavonoïdes de quelques plantes de la région de 
Tlemcen. Thèse magistère. Université de Tlemcen: 
104 P 

 M., H. (1991). Nouvelle conception d’un 
procédé de dépollution biologique des margines, 
effluents liquides de l’extraction de l’huile d’olive. 
Thèse de l’université de Provence. Marseille ,France , 
166 p. 

 Macheix J-J., F. A. (2005). Les composés 
phénoliques dans la plante : structure, biosynthèse, 
répartition et rôles. In: les polyphénols en 
agroalimentaire, Cheynier V., Sarni Manchado P. 
Lavoisier, Paris: , 510 P. 

 Madi A. ( 2010. ). Caractérisation et 
comparaison du contenu polyphénolique de deux 
plantes médicinales (Thym et Sauge) et la mise en 
évidence de leurs activités biologiques. Thèse 
magister. Université Mentouri Constantine:. 116 P. 

 MAATOOQ, G.T., EL-SHARKAWY, S.H., 
AFIFI, M.S. & ROSAZZA, P.N., 1997.C-p- 
Hydroxybenzoylglyco-flavones from Citrullus 
colocynthis. Phytochemistry 44(1), 187. 

 Mishra A-K. et Dubey N-K. ( 1994). . 
Evaluation of Some Essential Oils for Their Toxicity 
against Fungi Causing Deterioration of Stored Food 
Commodities. . Applied and Microbiology. , 60 (4): 
1101-1105. 

 Mohamed Sham S., Hansi H., Priscilla D. et 
Kavitha T., 2010. Antimicrobial activity and 
phytochemical analysis of selected Indian folk 
medicinal plants. International Journal of Pharma 
Sciences and Research (IJPSR) Vol. 1(10): 430-434. 

 Mémoire de mastère en biologie GACEM 
Mohamed Amine :2011., Contribution à l’étude de 
l’activité antifongique et antimycotoxinogéne des 
extraits méthanolique et aqueux des graines de 
Citrullus colocynthis sur la croissance de quelque 
moisissure d’altération de blé tendre stocké. 
FACULTE DES SCIENCES DE LA NATURE ET DE 
LA VIE ET SCIENCES DE LA TERRE ET DE 
L’UNIVERS 

 Mougou, I. (2010). Contribution à l’étude de la 
sensibilité de l’olivier à la maladie de la tuberculose 
(Pseudomonas stavanoi). 

 Ministère du Développement et de la 
Coopération Internationale 

 Mishra A-K. et Dubey N-K. ( 1994). . 
Evaluation of Some Essential Oils for Their Toxicity 
against Fungi Causing Deterioration of Stored Food 
Commodities. . Applied and Microbiology. , 60 (4): 
1101-1105 

 Moussaoui.R, Siziani.D, Youyou.A, & ., S. P. 
((2010).). Antioxydant effectof phenolic compounds 
recovered from olive mill wastewater of chemlal 
variety cultivated in Kabylia (Algeria) on the oxidative 
stability of virgin olive oil. Journal of food, Agriculture 
& Environnement. , Vol 8 (3& 4): 86-89. 

 Mueller, J. a. (1941). . Proc. Soc. Exp. Biol. 
Med.,. 48: 330-333. . 

 Mujica M-V., G. M. ( 2009). Importance of the 
extraction method in the quantification of total 
phenolic compounds in Phaseolus vulgaris 
L.Venzuela. . Interciencia , Vol. 34, Nº 9: 650-654. 

 N, G. K. (2007). Etude de la diversité 
génétique de l’olivier cultivé en Tunisie : Approche 
pomologique, chimique et moléculaire. Thèse de 
doctorat en Sciences. 

 Nelson, P., & Toussoun, T. a. (1983). 
Fusarium species: An Illustrated Manual for 

http://www.jmess.org/


Journal of Multidisciplinary Engineering Science Studies (JMESS) 

ISSN: 2458-925X 

Vol. 2 Issue 10, October - 2016 

www.jmess.org 

JMESSP13420209 959 

Identification. Pennsylvania State University Press,. 
University Park. , . 193pp. 

 Nmila,R,R.,Gross,M.Rchid,M.Manteghetti,P.P
etit,M.Tijane and G.Ribes,2000.Insulin tropic effect of 
citrullus colocynthis fruits extracts.Planta 
Med.,66:418-423 

 Office National de l'Huile, O. (2010). 10, Av. 
Mohamed V. 

 Ownagh A., H. A. (2010). , 2010. Antifungal 
effects of thyme, agastache and satureja essential oils 
on Aspergillus fumigatus, Aspergillus flavus and 
Fusarium solani. . . Veterinary Research Forum , 2: 
99-105. 

 PRABAVATHY, V.R., MATHIVANAN, N., 
SAGADEVAN, E., MURUGESAN, K.& 
LALITHAKUMAN, D., 2006. Self-fusion of protoplasts 
enhances chitinase production and biocontrol activity 
in Trichoiderma harzianum. Bioresour. Technol 97, 
2330-2334. 

 P, L. (2003). Phytopathogie: bases 
moleculaires de biologiques des pathsystemes et 
fondement desstrategies de lutte. De Boeck & 
Presses Agronomiquede Gembloux (Eds.), Brussels, 
Belgium, p. 149-167. 

 Pinto and Morais, 2000; Trapero and Blanco, 
1999;USEPA, 1996 .Options Méditerranéennes, A, 
no. 106, 2013 

 P.M., H. S. (2000). The role of polyphenols in 
terrestrial ecosystemnutrient cycling. Trends in 
Ecology and Evolution. , 15: 238-243. 

 Parekh J. et Chanda S. V. 2007. In vitro 
antimicrobial activity and phytochemical analysis of 
some Indian medicinal plant. Turkish journal of 
biology., 31 : 53-58 

 PETERSON, J.D.M., 1998. Flavonoids: 
dietary occurrence and biochemical activity.Nutrition 
Res 18, 1995-2018. 

 Qazan WSH, Almasad MM and Daradka H. 
Short and long effects of Citrullus colocynthis L. on 
reproductive system and fertility in female Spague-
Dawley rats. Pak J Biol Sci.2007;10(16):2699-2703 

 Ramanatsoa, M. L. (2009). efficacité des 
fongicides de remplacement dans la lutte contre les 
agents de la fonte semis attaquant les boutures de 
cafeier. 

 Rahuman AA and Venkatesan P. Larvicidal 
efficacy of five cucurbitaceous plant leaf extracts 
against mosquito species. Parasitol Res. 
2008;103(1):133-139. 

 Ranalli.A. (1991). The effluent from olive mills: 
Proposals for re-use and purification withreference to 
Italian legislation. . Olivae , 37, 30-39. 

 Rhouma, A. (2012). Principales maladies de 
l’olivier en Tunisie. 

 Rota M. C., Herrera A., Martinez R. M., 
Sotomayor J. A. et Jordán M. J. 2008. Antimicrobial 
activity and chemical composition of Thymus vulgaris, 
Thymus zygis and Thymus hyemalis essential oils. 
Food control., 19 : 681-687. 

 Ranalli.A. (1991). The effluent from olive mills: 
Proposals for re-use and purification withreference to 
Italian legislation. . Olivae , 37, 30-39. 

 Roy,R.K.,M.Thakur and V.K.Dixit,2008.Effect 
of citrullus colocynthus on hair growth in albino rats 
.Pharmaceutical Biol.,45:739-744 

 Ramanathan,T.,S.Gurudeeban and 
K.Satyani,2010.antioxidant and radical scavenging 
activity of citrullus .Ivent Rapid Nutracuticals,1:37-37  

 Rahbar AR and Nabipour I. The hypolipidemic 
effect of Citrullus colocynthis on patients with 
hyperlipidemia. Pak J Biol Sci. 2010; 13(24):1202-
1207 

 Rhouma A., H. B. (2008). Antimicrobien 
activities of Pistacia and Schinus species against 
some plant pathogenic fungi and bacteria. Scientific 
research and essay. 

 Rhouma, A. (2012). Principales maladies de 
l’olivier en Tunisie. 

 Saba AB and Oridupa AO. Search for a novel 
antioxidant, anti-inflammatory/ analgesic or anti-
proliferative drug: Cucurbitacins hold the ace. Journal 
of Medicinal Plants Research. 2010;4(25): 2821-2826. 

 S. Krid1, ,. A. (2010). Pseudomonas 
savastanoi endophytic bacteria in olive tree knots and 
antagonistic potential of strains of pseudomonas 
fluorescens and bacillus subtilis. 

 Subrahmanyam M., H. A.-G. ( 2001). 
Antibacterial Activity Of HoneyOn Bacteria Isolated 
From Wounds . Annals of Burns and Fire Disasters , 
XIV (I). 

 S. Shibko, P. Koivistoinen, C.A. Tratnyek, 
A.R. Newhall, L. Friedman.,1976. A method for 
sequential quantitative separation and determination 
of protein, RNA, DNA, lipid, and glycogen from a 
single rat liver homogenate or from a subcellular 
fraction Analytical Biochemistry, Volume 19, Issue 3, 
June 1967, Pages 514-528 

 Satish S., R. M.-P.-C.-A. ( 2010). In vitro 
evaluation of the antifungal potentiality of Polyalthia 
longifolia against some sorghum grain moulds. . 
Journal of Agricultural Technology. , Vol.6(1): 135-
150. 

 S. Krid1, A. R. (2010). Pseudomonas 
savastanoi endophytic bacteria in olive tree knots and 
antagonistic potential of strains of pseudomonas 
fluorescens and bacillus subtilis. Journal of plant 
pathology , 92 (2), 335-341. 

 SEGER, C.H., STRUM, S., MAIR, M.E., 
ELLMERER, E.P. & STUPPNER, H.,2005. 1H and 
13CNMR signal assignment of cucurbitacin 

http://www.jmess.org/
http://www.sciencedirect.com/science/article/pii/0003269767902424
http://www.sciencedirect.com/science/article/pii/0003269767902424
http://www.sciencedirect.com/science/article/pii/0003269767902424
http://www.sciencedirect.com/science/article/pii/0003269767902424
http://www.sciencedirect.com/science/article/pii/0003269767902424


Journal of Multidisciplinary Engineering Science Studies (JMESS) 

ISSN: 2458-925X 

Vol. 2 Issue 10, October - 2016 

www.jmess.org 

JMESSP13420209 960 

derivatives from Citrullus colocynthis (L) Scharder and 
Ecballuim elaterium L. (Cucurbitaceae). Magn. Reson. 
Chem 43, 489-491. 

 Sarni-Manchado P, C. V. ( 2006). Les 
polyphénols en agroalimentaire, Ed. Lavoisier (Tec 
&Doc), Paris , 300-398. 

 Satish S., R. M.-P.-C.-A. ( 2010). In vitro 
evaluation of the antifungal potentiality of Polyalthia 
longifolia against some sorghum grain moulds. . 
Journal of Agricultural Technology. , Vol.6(1): 135-
150. 

 SMAOUI, S. (2010). Purification et 
Caractérisation de Biomolécules à partir de 
microorganismes. 

 Solis-Pereira S., E. F.-T.-G.-G. ( 1993). Effect 
of different carbon sources on the synthesis of 
pectinase by Aspergillus niger in submerged and solid 
state fermentation. Appl. Microbiol. Biotechnol. , 39: 
36-41. 

 Spooner-Hart, V. S. (2009). Anthracnose and 
Cercosporiose on olives in Australia: an update. 
Australian & New Zealand Olivegrower & Processor , 
31. 

 Subrahmanyam M., H. A.-G. ( 2001). 
Antibacterial Activity Of HoneyOn Bacteria Isolated 
From Wounds . Annals of Burns and Fire Disasters , 
XIV (I). 

 SAWAYA, W.N., DAGHIR, N.J. & KHALIL, 
J.K., 1986. Citrullus colocynthis seeds as a potential 
source of protein for food and feed. Journal-of 
Agricultural and Food Chemistry 34(2), 285-88. 

 Solis-Pereira S., E. F.-T.-G.-G. ( 1993). Effect 
of different carbon sources on the synthesis of 
pectinase by Aspergillus niger in submerged and solid 
state fermentation. Appl. Microbiol. Biotechnol. , 39: 
36-41. 

 Simmons,J.G.,E.N.T.AkobUNDU and 
J.P.Cherry,1982.Chemical function and Nutritional 
properties of Egusi seed protein products.J.Food 
ScI.?47/829-835 

 . 

 Tiwari B-K., V. V.-P.-P. (2009). Application of 
natural antimicrobials for food preservation. Journal of 
Agricultural and Food Chemistry. , 57: 5987–6000. 

 Thakore, Y. (2006). The biopesticide market 
for global agricultural use. Industrial Biotechnology. 2: 
194-208. 

 thèse de DUTERTRE Julie Marie-Josèphe 
2011 :DIPLOME d’ETAT de DOCTEUR EN 
MEDECINE : Enquête prospective au sein de la 
population consultant dans les cabinets de médecine 
générale sur l’île de la Réunion : à propos des plantes 
médicinales, utilisation, effets, innocuité et lien avec le 
médecin généraliste. Université Bordeaux 2 - Victor 
Segalen U.F.R DES SCIENCES MEDICALES 

 Tiwari B-K., V. V.-P.-P. (2009). Application of 
natural antimicrobials for food preservation. Journal of 
Agricultural and Food Chemistry. , 57: 5987–6000. 

 Triki M. A., A. H. (2006). Premières 
observations de Verticillium dahliae sur Olivier en 
Tunisie.Bulletin OEPP, 36 (1): 69 -71. 

 Triki, A. R. (2008). First report of 
Pseudocercospora cladosporioides, the causal agent 
of Cercospora leaf spot of olive trees, in Tunisia. 
Phytopathol. Mediterr. 47, 262–265. 

 Ünal, M. ((1994).). Polyphénol, o-diphénols et 
acides phénoliques totaux dans les grignons d’olive et 
les margines. Olivae. , 51:34-35. 

 Vazequez R.A., M. D. (1974). Compentes 
fenolicos de la aceintuna. II. 

 Werner, H. (Mars 2009). Rhizoctonia, cause 
de pourritures racinaires sur de nombreuses cultures. 

 Widden, P. (s.d.). Competition and the fungal 
community. Dans: The mycota IV. Environmental and 
Microbiological (Esser, K, Wicklow, D.T., Svderstrvm, 
B.E.). Springer-Verlag, Berlin, Allemagne. 1994 , Pp. 
135-147. 

 Yen T-B. et Chang S-T., 2008. Synergistic 
effects of cinnamaldehyde in combination with 
eugenol against wood decay fungi. Bioresource 
Technology 99: 232-236. 

 Yrjönen T., 2004. Extraction and Planar 
Chromatographic Separation Techniques in the 
Analysis of Natural Products. Conference Room 513 
at Viikki Infocentre (Viikinkaari 11), Facultyof 
Pharmacy of the University of Helsinki: 64. 

 Yuri. (2012). Adhesive Tape Preparation for 
Examination of Fungi. 

 Z., M. (2006). Etude du pouvoir antimicrobien 
et antioxydant des huiles essentielles et flavonoïdes 
de quelques plantes de la région de Tlemcen. Thèse 
magistère. Université de Tlemcen:.  

 Zarrin M., A. N.-S. (2010). In vitro antifungal 
activity of satureja khuzestanica jamzad against 
Cryptococcus neoformans. . Pak. J. Med. Sci; , 26 (4): 
880-882. 

 ZIYYAT, A., LEGSSYER, A., MEKHFI, H., 
DASSOULI., SERHROUCHNI, M. & BENJELLOUN, 
W., 1997. Phytotherapy of hypertension and diabetes 
in oriental Morocco.Journal of Ethnopharmacology58, 
45-54. 

 ZORO, A.B.I., KOFFI, K.K. & DJÈ, Y., 2003. 
Caractérisation botanique etagronomique de trois 
espèces de cucurbites consommées en sauce en 
Afrique de l’Ouest :Citrullussp., 
CucumeropsismanniiNaudin et 
Lagenariasiceraria(Molina) Standl. Biotechnol. Agron. 
Soc. Environ 7 (4), 189–199 

 

http://www.jmess.org/

