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Oxidative stress is an aggravating factor involved in a number of pathologies. The source and 
mobilization of antioxidant compounds are a challenge for the public health sector and new approaches 
are needed to assess and identify the main sources of antioxidants. Monkeys and great apes are 
considered to tolerate the Simian immunodeficiency virus (SIV) infection and other diseases. The 
current study aimed at screening wild chimpanzee’s diet to select plants with high antioxidant potential 
as supplement for improving health status of people under oxidative stress. Bio-cultural approach 
based on chimpanzee’s diet or auto-medication and human traditional medicine was used for selection 
of eight species, Ficus elasticoides, Ficus lyrata, Ficus umbelleta, Ficus thonningii, Ficus mucuso, 
Xylopia quintasii, Sherbournia calycina and Myrianthus libericus. Further, antioxidant activity of 
extracts (methanolic and dichloromethane) from these plants was assessed by 2, 2-diphenyl-1-
picrylhydrazyl (DPPH) and ferric reducing antioxidant power (FRAP) methods. Methanolic extract of 
leaves from F. elasticoides showed the highest radical scavenging activity with 96.69% of DPPH 
inhibition, followed by extracts of F. lyrata (94.53%), X. quintasii (94.36%) and F. mucuso (94.33%). The 
IC50 values of extracts were respectively 7.8, 9.3, 8.3 and 8.7 µg/ml and close to those of ascorbic acid 
(8.00 µg/ml) and gallic acid (8.20 µg/ml). The ferric reducing power of F. lyrata (185.01 µM) was the 
strongest. Active species contain monoterpenoid, secoiridoides and polyphenols. Further investigation 
on the use of such plants in the traditional medicine will contribute to generate an added value at the 
interface of human and animal nutrition to provide nutraceuticals for immunocompromised people. 
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INTRODUCTION 
 
Oxidative stress has been implicated in more than 200 
diseases affecting human (Datta et al., 2000). The main 
etiologic factors are  free  radicals  when  in  excess,  can  
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cause damage in the walls, proteins or deoxyribonucleic 
acid (DNA) of cells (Esterbauer et al., 1992; Cadet et al., 
2002). Oxidative stress may affect the immune system 
elements causing a state of immunodepression, 
favorable to the emergence of many health problems 
such as cancer, cardiovascular diseases, Alzheimer’s 
disease, diabetes (Datta et al., 2000) and opportunistic 
infections (Greenspan, 1993). Oxidative processes are 
increased in vulnerable people (young, pregnant and 
immunocompromised) and in particular infants and 
children due to fragility and immaturity of their immune 
system (OMS, 2005; Desmoulins, 2006).  



 
 
 
 

Antioxidants are molecules which can safely interact 
with free radicals and terminate the chain reaction before 
vital molecules are damaged (Harman, 1992; Halliwell, 
1994). The intake of these compounds contributes to the 
prevention of oxidative stress and the maintenance of 
good health (Tammy and Carla, 1994). A wide variety of 
antioxidants are naturally constituents of plants and as 
such normal components of human daily diet. Lighter 
antioxidants are found in the diet, the best known are 
vitamin E, vitamin C and the carotenoids. Many other 
non-nutrient food substances, generally phenolic or 
polyphenolic compounds, display antioxidant properties 
(Bagchi and Puri, 1998). The consumption of food 
enriched with antioxidants is of benefit in reducing or 
preventing oxidative stress and its related complications 
(Glouchkoff, 2008). Therefore, plant compounds with high 
antioxidant properties could be considered as a potential 
nutraceutical or functional ingredient. Such promising 
plants may come from human traditional medicine, but 
also from animal auto-medication and food (Luc 
Montagnier, personal communication).  

Human shares the same environment with animals and 
some transmitted diseases. As such, in the “one health” 
concept (Zinsstag et al., 2005, 2009, 2011) contributing 
to generate an added value of species diet, the 
environmental elements used by one can be explored to 
face disease in the other. According to Huffman et al. 
(2000), to solve some health problems in human, we 
have much to gain by taking a closer look at the 
pharmacological characteristics of both the proposed 
auto-medicative and daily dietary items and behavior of 
wild animals. As a first approach, we focused on 
chimpanzee, the animal nearest genetically to human 
with 98% common genome (Leciak, 2009). By this 
genetic affiliation, expressed in numerous characters, 
both can be infected by common diseases such as 
immunodeficiency virus infection, that virus passed from 
chimpanzees to humans (Keele et al., 2006). In their 
natural habitat, primates are highly tolerant to Simian 
immunodeficiency virus (SIV) while human is more 
vulnerable to human immune virus (HIV) (Kurth and 
Norley, 1996; Weiss, 2001).  

Chimpanzees’ resistance to SIV was found to be in part 
genetic (Peeter et al., 1989) but also linked to 
environmental factors such as diet. Chimpanzees are 
largely frugivorous but also consume leaves, flowers and 
piths of plant species (Huffman et al., 2000). Study on 
food behavior of great apes in Côte d’Ivoire revealed that 
many Moraceae species (Ficus) are great part of their 
diet, dependent on the phenology (Boesch, 1989; Goné 
Bi, 1999). Some figs are eaten by human in Côte d’Ivoire 
(Kamanzi, 2002) for nutritional and health needs. Most of 
these, Ficus sycomorus exhibited high antioxidant activity 
(Abdel-Hameed, 2009). So the nutritious plants eaten by 
great apes under apparently normal conditions may be 
sources of antioxidants for reducing progression of 
oxidative stress. The present study investigates eight 
plant species, consumed by chimpanzees of Côte d’Ivoire 
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for antioxidant properties. 
 
 
MATERIALS AND METHODS 
 

Plant selection 
 

Based on bio-cultural approach using data from human traditional 
medicine (Gautier-Béguin, 1992; Sofowora, 1996; Tra Bi, 1997; 
Malan, 2002; Kamanzi, 2002), chimpanzee diet and auto-
medication (Boesch, 1989; Goné Bi, 1999), eight plant species only 
consumed by chimpanzees of Côte d'Ivoire, were selected for 
evaluation of their antioxidant activity. These plants species were 
selected on the basis of three criteria which are: the lack of study 

carried out on these species in relation with antioxidants, the 
families and genus most represented on the list of species only 
eaten by chimpanzees and the availability of these species in the 
surrounding forests of Petit Yapo and Adiopodoumé. These species 
were available, abundant and accessible at the time of the 
experiment.  

Plant parts were harvested in Southern Côte d'Ivoire, through the 
forests of Petit Yapo (District of Agboville) and Adiopodoumé 
(Municipality of Songon) from November to December 2009. 

Voucher specimens of the selected plants were collected and 
processed according to standard practice, identified and then 
maintained together with photos at the Herbarium of the Centre 
Suisse de Recherches Scientifiques en Côte d’Ivoire. Botanical 
nomenclature follows the flora of Côte d'Ivoire (Aké Assi, 2001) and 
the flora of West Tropical Africa (Hutchinson and Dalziel, 1954 to 
1972; Lebrun and Stork, 1991, 1992, 1995, 1997). 
 

 
Preparation of extracts 
 
Plant parts (leaves and fruits) were dried in air conditioning at 18°C 
for two weeks, and grounded to obtain powders. Powders (15 g) 
were first extracted with 150 ml of dichloromethane followed by 
methanol under mechanical stirring (175 rev/min) during 24 h. This 
operation was performed three times. After filtration, solvents were 

completely removed in a rotavapor (Büchi R-114, Büchi, Flawil, 
Suisse) at 40°C and 60 rev/min and extracts were lyophilized.  
 

 
Evaluation of antioxidant activity 
 

The evaluation of antioxidant activity was performed by thin layer 
chromatography (TLC) and spectrophotometry. TLC was used for 
qualitative determination of antioxidant activity and related 
phytochemicals. Active extracts were then evaluated for 
quantitative assessment by spectrophotometry dosage. 
 
 
Detection of antioxidant potential on TLC 
 
Briefly, 10 µl of extract (10 mg/ml) were applied on aluminium 
backed silicagel 60 F254 plates and then developed in two mobile 
phases depending on the polarity of extracts. These elution 

systems were chloroform-methanol-water (65:35:5) for methanolic 
extracts and hexane-ethyl acetate (1:1) for dichloromethane 
extracts. Two plates were developed for each assay; one for the 
test and the other as a reference detected with specific reagent for 
each group of phytochemicals. The retention factor (Rf) values were 
recorded, using the formula:  
 

Rf value = Distance move by the compound / Distance move by the 
solvent front. 
 

For detection of radical scavengers, the chromatograms were 
sprayed   with   2,2-diphenyl-1-picrylhydrazyl   (DPPH)   solution   (2 
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mg/ml in methanol). The appearance of white spots on a purple 
background indicates the presence of scavenging compounds 
(Takao et al., 1994). 
 
 
Quantitative estimation of antioxidant activity  
 
a) Radical scavenging assay with DPPH 
 
For extracts showing antioxidant activity on TLC, the scavenging 
activity was quantified using Blois method (Blois, 1958). Briefly, 2.5 
ml DPPH radical solution at 0.04 % (4 mg of DPPH in 100 ml of 
methanol) were added to 100 µl of each extract. Extracts 

concentrations vary from 1000 to 15 µg/ml, obtained from a stock 
solution (26 mg/ml). The mixtures were incubated in the dark for 30 
min and their absorbance was measured at 517 nm, against the 
control (methanol and DPPH standard solution). The tests were 
performed in triplicate and the mean of absorbance were 
calculated. The percentage of scavenged DPPH radical was 
calculated with the following formula: 
 
% scavenged DPPH = [(A0 - A1) / A1] * 100 

 
Where, A0 is the absorbance of the control and A1 the absorbance 
of the extract after 30 mn of incubation. Ascorbic acid (Prolabo, 
VWR, Switzerland) and gallic acid (Fluka chemika, Sigma Aldrich, 
Switzerland) were used as standards. The IC50 (concentration 
providing 50% inhibition) was determined graphically using curves 
of standards in the linear range by plotting the extract concentration 
against the corresponding scavenging effect.  
 

 
b) Ferric reducing antioxidant power assay 

 
The ability of the extract to reduce ferric ions was measured using 
the ferric reducing antioxidant power (FRAP) method described by 
Benzie and Strain (1996, 1999). The stock solutions were 300 mM 
acetate buffer (3.1 g C2H3NaO2.3H2O and 16 ml C2H4O2; pH 3.6), 
2,4,6-tripyridyl-s-triazine (TPTZ) solution (10 mM TPTZ in 40 mM 

HCl) and 20 mM FeCl3.6H2O solution. The FRAP solution was 
prepared freshly by mixing acetate buffer, TPTZ solution and 
FeCl3.6H2O solution (10:1:1), and then warmed at 37°C before 3 ml 
of FRAP reagent was added to 100 µl of each extract (1000 to 15 
µg/ml) prepared from stock solutions (26 mg/ml) and the 
absorbance was read at the beginning. Then the extracts were 
incubated in water-bath, at 37°C for 4 min and the absorbance was 
measured against FRAP standard solution as blank. Experiments 
were performed in triplicate for each concentration and FRAP 
values (µM) of extracts were calculated using the following formula:  
 
(FRAP)extract = (AE0-AE4/AS0-AS4) * FRAP value of standard 
reference as ascorbic acid,  
 
Where, FRAP value of this standard is 2 µM. AE0 is the absorbance 
of extract at t = 0 min, AE4 = absorbance of extract at 4 min, AS0 

and AS4 are absorbances of standard at 0 and 4 min respectively. 

 
 
TLC phytochemical screening 
 
The presence of secondary metabolites in the studied plants was 
qualitatively determined by reference TLC using various reagents. 
The summaries of methods used are shown in Table 1. Godin's 
reagent under visible or 366 nm UV light observation was used to 
identify several types of compounds (Wagner et al., 1984). Purple, 

blue and red spots in visible spectrum indicate presence of 
monoterpenoids (including essential oils, saponins, iridoids). Yellow 
spots correspond to polyphenols such as flavonoids, xanthones and  

 
 
 
 
naphthoquinones. Brown spots characterize secoiridoids. At 366 
nm UV light, yellow and orange fluorescences show presence of 
flavonoids (Kouri, 2004). With aluminum chloride (AlCl3) solution 
(5% in ethanol), yellow spots or fluorescence eye visible or with 366 
nm UV light indicate the presence of flavonoids (Merck, 1980). In 
the presence of ammoniac solution (25%), yellow, green 
(Georgievskii et al., 1990) and blue fluorescences (Dawson et al., 
1991) characterize coumarins. Eye visible blue spots with Folin-
ciocalteu reagent indicate the presence of phenolic compounds 
(Mallikharjuna et al., 2007). 

 
 
Statistical analysis 

 
The software STATISTICA 7.1 was used for data analysis 
(Statistica, 1999). Results are presented as mean followed by 
standard deviation (SD) of triplicate experiments. The influence of 
different concentrations of the extracts on the percentage 
scavenging of DPPH was performed by one-way analysis of 
variance (ANOVA). Significant differences between extracts were 
determined at P < 0.05. The least significant difference (LSD) test 
was used to determine the difference in the percentage of 

scavenged DPPH among extracts. The correlation between FRAP 
and DPPH assays is given by the regression analysis, with R

2
 ≥ 

0.90 as the highest correlation value (Prabhjit et al., 2008). 

 
 
RESULTS AND DISCUSSION 

 
Qualitative assessment of antioxidant activities of 
extracts  
 
Of the 22 extracts tested, 14 (64%) including three 
dichloromethanes and 11 methanolics, showed radical 
scavenging activity (Table 2). No antioxidant activity in 
DPPH screening was found for dichloromethane extracts 
of Myrianthus libericus leaves and Ficus umbellata fruits. 
The results show that all the tested plants contain 
antioxidant compounds. Methanolic extracts from these 
plants are more active than dichloromethane extracts. 
This is explainable as phenolic compounds which are 
most extracted by methanol, are more often responsible 
for antioxidant activity of many plants (Hennebelle et al., 
2004). To the best of our knowledge, this is the first 
report on the antioxidant activity of these African plants 
and the daily dietary of primates, except for Ficus lyrata.  
 
 
Quantitative estimation of antioxidant activities of 
extracts  

 
Antioxidant activities assessed by spectrophotometry are 
presented in the Tables 3 and 4. There was a very high 
significant difference (α = 5%, P < 0.001, F = 53.41) 
between the percentages of DPPH inhibition of extracts, 
ascorbic acid and gallic acid (Table 3). The multiple 
comparison with the LSD test showed that the highest 
scavenging activity was achieved by leaves methanolic 
extracts of Ficus elasticoides, Ficus lyrata, Xylopia 
quintasii and Ficus mucuso. Methanolic extracts of Ficus 
thonningii   (leaves),   Sherbournia  calycina   (leaves),  F.  
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Table 1. Summaries of different methods used to determine the nature of active antioxidant compounds.  

 

Reagent Condition Color Result 

Godin 
Visible 

Purple, blue, red Monoterpenoids 

Yellow Flavonoids 

Brown Secoiridoids 

366 nm UV light Yellow, orange Flavonoids 

    

Aluminium  chloride  (AlCl3) 
Visible Yellow Flavonoids 

366 nm UV light Yellow Flavonoids 

    

Ammonia solution (NH3) 25% 366 nm UV light Yellow, green, blue Coumarins 

 

Folin-Ciocalteu 

 

Visible 

 

Blue 

 

Polyphenols 

 
 
 
Table 2. Antioxidant activity and possible related compounds of studied plants. 

 

Before derivatization 
After derivatization 

Possible compound 
DPPH AlCl3 NH3 Godin Folin 

Methanolic extract Rf Visible 254 nm 366 nm Activity Rf 366 nm 
366 
nm 

Visible 
366 
nm 

Visible 

Ficus elasticoides (leaves) 
0.00  Visible  +++ 0.00   Red   Monoterpenoids 

    +++ 0.05 Purple     nd 

             

Ficus elasticoides (fruits) 

0.00  Visible Yellow +++ 0.00   Brown  Grey Secoiridoids 

    + 0.09      nd 

0.23 Yellow  Blue + 0.23 Yellow    Blue Polyphenols (flavonoids) 

    +++ 0.33      nd 

             

Ficus lyrata (leaves) 

0.00  Visible  +++ 0.00   Red   Monoterpenoids 

    +++ 0.05      nd 

    +++ 0.17      nd 

    +++ 0.39      nd 

    ++ 0. 51      nd 

             

Ficus mucuso (leaves)     +++ 0.00 Yellow     Flavonoids 

     +++ 0.05      nd 
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Table 2. Contd. 

 

Ficus thonningii (leaves) 
    +++ 0.03      nd 

0.16   Yellow +++ 0.16 Pale yellow     Flavonoids 

             

Ficus umbellata (leaves) 

    +++ 0.00   Blue   Monoterpenoids 

    +++ 0.16 Yellow     Flavonoids 

0.49  Visible  +++ 0.49      nd 

0.64   Blue +++ 0.64     Blue Polyphenols 

             

Ficus umbellata 

(fruits) 

    +++ 0.03       

    +++ 0.16 Blue     nd 

    +++ 0.49      nd 

    +++ 0.72    Purple  nd 
 

nd = No determined. 

 
 
 

Table 3. DPPH radical scavenging power of plant species and reference compounds. 
 

Reference compounds and plant species Parts of plant Extract % inhibition ± SD IC50 (µg/ml) 

Ascorbic acid   97.65 ± 0.49
a
 8.00 

Gallic acid   96.53 ± 1. 21
ab

 8.20 

Ficus elasticoides Leaves MeOH 96.69 ± 2.05
ab

 7.75 

Ficus lyrata Leaves MeOH 94.53 ± 4.72
ab

 9.25 

Xylopia quintasii Leaves MeOH 94.36 ± 2.20
ab

 8.25 

Ficus mucuso Leaves MeOH 94.33 ± 3.55
ab

 8.70 

Ficus thonningii Leaves MeOH 89.86 ± 12.67
b
 13.00 

Sherbournia calycina Leaves MeOH 88.94 ± 9.62
b
 11.50 

Myrianthus libericus Leaves MeOH 87.16 ± 14.44
b
 14.40 

Ficus umbellata Fruits MeOH 74.74 ± 25.71
c
 33.25 

Ficus umbellata Leaves MeOH 73.03 ± 25.91
c
 41.50 

Ficus elasticoides Fruits MeOH 71.44 ± 30.93
c
 46.10 

Sherbournia calycina Fruits MeOH 68.42 ± 28.01
c
 53.50 

Ficus umbellata Leaves DCM 28.18 ± 18.07
d
 904 

Ficus lyrata Leaves DCM 26.09 ± 23.99
d
 416 

Xylopia quintasii Leaves DCM 18.10 ± 11.83
d
 > 1000 

F   53.41  

P   < 0.001  
 

MeOH, Methanol; DCM, dichloromethane; IC50, concentration providing 50% inhibition; F, fisher statistical; P, probability; SD, standard deviation; DPPH, 2, 2-diphenyl-1-picrylhydrazyl. 
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Table 4. Iron chelating potential of active extracts. 
 

Plant species Parts of plant Extract FRAP values ± SD (µM) 

Ficus lyrata Leaves MeOH 185.01 ± 99.70
a
 

Ficus umbellata Leaves MeOH 149.94 ± 57.26
a
 

Sherbournia calycina Leaves MeOH 127.74 ± 52.91
a
 

Ficus mucuso Leaves MeOH 114.65 ± 41.93
a
 

Myrianthus libericus Leaves MeOH 112.63 ± 39.93
a
 

Ficus thonningii Leaves MeOH 111.56 ± 30.02
a
 

Xylopia quintasii Leaves MeOH 85.07 ± 42.74
a
 

Ficus elasticoides Leaves MeOH 47.66 ± 25.74
a
 

Sherbournia calycina Fruits MeOH 29.75 ± 6.27
a
 

Ficus umbellata Fruits MeOH 9.04 ± 1.74
a
 

F   1.32 

P   0.23 
 

MeOH, Methanol; FRAP, ferric reduction antioxidant power; F, fisher statistical; P, probability; SD, standard deviation. 
 
 
 

elasticoides (fruits), S. calycina (fruits), M. libericus (leaves) 
and F. umbellata (fruits and leaves) exhibited moderate 
radical scavenging activities, while low radical 
scavenging ability was found in leaves dichloromethane 
extracts of F. umbellata, F. lyrata and X. quintasii. The 
determination of percentage scavenging of DPPH radical 
showed that the most promising extracts were leaves 
methanolic extracts from F. elasticoides, F. lyrata, F. 
mucuso and X. quintasii which showed the highest 
radical scavenging activities with IC50 values of 7.75, 
9.25, 8.25 and 8.70 µg/ml, respectively (Table 3). These 
values are close to those of ascorbic acid (8.00 µg/ml) 
and gallic acid (8.20 µg/ml), two strong antioxidant 
compounds. Consequently, the concerned plant species 
are rich in radical scavengers. F. elasticoides leaves has 
the highest antioxidant activity with IC50 (7.75 µg/ml) 
lower to those of reference compounds. 

Results of FRAP assay showed that, among the 22 
tested extracts, only 10 exhibited ferric reducing activity 
(Table 4). Statistical analysis showed no significant 
difference (α = 5%, P > 0.05, F = 1.32) between the 
tested extracts. Only methanolic extracts presented 
significant FRAP antioxidant capacity. Leaves of F. 
umbellata and S. calycina showed high ferric reducing 
antioxidant power, while their fruits led to low FRAP 
values. Also, leaves of F. lyrata, F. mucuso, F. thonningii 
and M. libericus showed high ferric reducing antioxidant 
power. X. quintasii and F. elasticoides achieved low ferric 
reducing antioxidant potential. However the strongest 
ferric reductants were F. lyrata, F. umbellata and S. 
calycina leaves extracts with FRAP values of 185.01; 
149.94 and 127.74 µM, respectively. 

Intermediate mutual positive correlation was observed, 
as coefficient determination (R

2
) of 0.599 (Figure 1) was 

obtained between DPPH and FRAP assays for most of 
the active plants; a R

2
 value of 0.90 is required to have 

high significant correlation (Prabhjit et al., 2008). Leaves 
extracts of F. elasticoides and X. quintasii exhibited 

strong scavenging activity in DPPH assay but had low 
antioxidant potential according to FRAP value. For F. 
umbellata, leaves showed low radical scavenging activity 
in DPPH test, but high activity with FRAP assay. 
However, leaves of F. lyrata, F. mucuso, S. calycina, F. 
thonningii and M. libericus showed a strong antioxidant 
activity for DPPH radical scavenging as well as FRAP 
value. Fruits of F. umbellata and S. calycina showed low 
antioxidant activity with both FRAP and DPPH methods. 
However, F. lyrata and F. mucuso leaves extracts 
showed high antioxidant potential in both assays. This 
observation suggests that antioxidant compounds are 
probably different from one plant to another. 
Many species of the genus Ficus are involved in the daily 
diet of Chimpanzees in Côte d’Ivoire (Goné Bi, 1999). 
Interestingly, most of the tested Ficus showed high 
antioxidant potential, particularly F. lyrata and F. mucuso. 
Previous studies reported antioxidant activity of several 
other Ficus species. The aqueous extract of Ficus 
religiosa modulated enzymes of antioxidant defense 
system, hence reducing oxidative stress induced by type 
2 diabetes in rats (Kirana et al., 2009). Green fruits of 
Ficus glomerata contain phenolic compounds such as 
gallic, chlorogenic and ellagic acids, responsible for 
antioxidant properties and protection against DNA 
damage (Verma et al., 2010). The high radical 
scavenging activity of F. lyrata also was shown (Abdel-
Hameed, 2009). However, an additional data is provided 
here concerning its high iron chelating power, which 
increases the interest of this species againstoxidative 
stress. Ficus sp. is promising in the control of oxidative 
stress which is an aggravating factor of certain diseases 
such as HIV/acquired immune deficiency syndrome 
(AIDS) (Greenspan, 1993; Montagnier et al., 1998; Datta 
et al., 2000). Therefore, it is possible that antioxidant rich 
content plants (especially Ficus sp.) in daily dietary of 
chimpanzees being one of the main components of their 
resistance to HIV infection.  
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Figure 1. Correlation between DPPH and FRAP activities. DPPH, 

2, 2-Diphenyl-1-picrylhydrazyl; FRAP, ferric reducing antioxidant 
power. 

 
 
 
Phytochemical composition of plant species 
 
TLC phytochemical screening revealed that the eight 
tested plant species contain monoterpenoids and 
polyphenols such as flavonoids, anthocyans and 
coumarins (Table 2). Only F. elasticoides contains 
secoiridoids in addition to monoterpenoids and 
flavonoids. Monoterpenoids were present in F. lyrata, F. 
thonningii, M. libericus, S. calycina and F. umbellata. 
Coumarins were found in M. libericus and F. umbellata. 
Flavonoids were revealed in F. mucuso, S. calycina, M. 
libericus and F. umbellata. Most of these secondary 
compounds such as flavonoids (Montagnier et al., 1998; 
Plumb et al., 1998; Yokozawa et al., 1998; Chan-Bacab 
and Peña-Rodríguez, 2001; Singh et al., 2005), 
monoterpenoïds (Elmastas et al., 2006; Souza et al., 
2007) and secoiridoïds (Carrasco-Pancorbo et al., 2005) 
are known to exhibit high antioxidant activity. Secoiridoids 
found only in F. elasticoides may certainly explain its 
strongest radical scavenging activity, with 96.69% 
scavenging of DPPH radical and IC50 (7.75 µg/ml) lower 
than the reference values. 

In tropical areas such as Côte d’Ivoire, many bacterial, 
viral or parasitic infections can threaten the health of 
people, in particular those infected with HIV (Staal et al., 
1993) due to the warm temperatures. Non-nutritional 
antioxidant plant secondary compounds found in 
chimpanzee diet also have antibacterial, antiviral and 
antiparasitic properties. For example, flavonoids have 
exhibited antiviral, antimicrobial, anticancer, anti-allergic, 
anti-inflammatory, anti-thrombotic, anti-tumor, hepato-
protective and leishmanicidal effects (Plumb et al., 1998; 
Yokozawa et al., 1998; Middleton, 2000; Chan-Bacab 
and Peña-Rodríguez, 2001; Narayana et al., 2001; Singh 
et al., 2005; Seyoum et al., 2006). Flavonoids showed a 
wide anti-HIV spectrum (Kirana et al., 2009; Verma et al., 
2010). Secoiridoids also have leishmanicidal activity 
(Chan-Bacab and Peña-Rodríguez, 2001). The presence 
of these phytochemicals (monoterpenoids, secoiridoids, 
flavonoids, etc) with high antioxidant power and probable 
properties   against   opportunistic  diseases  strengthens  

 
 
 
 
more the hypothesis of the role of tested plants in 
resistance of chimpanzees to HIV/AIDS infection. These 
secondary compounds from the diet of primates may 
slow down the rate of opportunistic diseases, hence 
enhance the immune system.  
 
 
Conclusion 
 
The work carried out on eight plants from the diet of 
chimpanzees has noted a wealth of plants studied in 
compounds with strong antioxidant potential. Of the eight 
selected species, six belong to the Moraceae family and 
the antioxidant tests performed on these plant species 
showed that all have more or less important antioxidant 
properties. These results suggest that the species of this 
family could be potential targets for the search for new 
antioxidant molecules. The compounds identified in these 
different plants may strengthen the immune system of 
chimpanzees. For active plants, studies are ongoing for 
evaluating antimicrobial and immunomodulatory 
activities, cytotoxicity and isolating active compounds. 
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