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Abstract 
 

This study was aimed at determining the phytochemical composition, antioxidant effect and acute toxicity of Irvingia gabonensis 

(O’Rorke) baill (IG) ethanolic leaf extract. Qualitative phytochemcal analysis was carried out on the ethanolic leaf extract using standard 

procedures. Different concentrations of the plant extract (20 µg/ml- 100µg/ml) were used to assess its effect on 1,1-diphenyl-2-

picrylhydrazyl (DPPH) free radical activity, It's reducing power and it total phenolic content. Lorke’s method of acute toxicity was 

adopted for the acute toxicity study. Results obtained showed the presence of saponins, tannins, flavonoids, cardiac glycosides, steroids, 

and carbohydrates in the leaf extract. The ethanolic leaf extract of IG significantly (P< 0.05) inhibited the activity of DPPH when com-

pared with the vitamin C standard. IG leaf extract also showed a higher reducing power as compared with the Vitamin C standard. The 

total phenolic content of IG ethanolic leaf extract was however, significantly (P<0.05) lower than that of gallic acid, the standard used. 

Futhermore, the LD50 of the ethanolic leaf extract was found to be above 5000mg/kg body weight. Irvingia gabonensis (O’Rorke) baill 

ethanolic leaf extract is a rich source of important phytochemicals and possesses a high antioxidant activity. Also, the administration of 

the ethanolic leaf extract in wistar rats is safe up to a dose of 5000mg/kg body weight. 
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1. Introduction 

Free radicals like reactive oxygen and nitrogen species are an 

integral part of normal physiology (Wong et al. 2006). Reactive 

oxygen species (ROS) in the form of superoxide anion, hydrogen 

peroxide and hydroxyl radical are natural by-products of our 

body’s metabolism (Nagalapur and Paramjyothi 2010). Excess 

amount of free radicals can attack biological molecules such as 

proteins, lipids, enzymes, DNA and RNA, culminating in cell or 

tissue injury associated with degenerative diseases (Nagalapur and 

Paramjgothi 2010). Epidemiological studies have shown that 

many phytonutrients of fruits and vegetables might protect the 

human body against damage by ROS. The consumption of natural 

antioxidant phytochemicals was reported to have potential health 

benefits (Di Carlo et al. 1999, Pulido et al. 2000, Sumino et al. 

2002). Attentions have recently shifted to finding natural phyto-

chemicals from plants with antioxidant activity. Flavonoids in 

particular and other polyphenols, have been reported to inhibit the 

propagation of free radical reactions to protect the human body 

from diseases (Kinsella et al. 1993, Terao and Piskula 1997). 

Studies are therefore ongoing with the aim of increasing the 

knowledge of antioxidant activities obtained from natural sources, 

such as plants.  

Irvgingia gabonensis, (O’Rorke) Baill is a tropical forest tree 

mostly found in Southern and Eastern Nigeria, Sierra Leone and 

Equatorial Africa. It is a species from the family Irvingiaceae. The 

edible fruit pulp is sweet; it can be eaten, and it has a turpentine 

flavour (Udeala et al. 1980). This leaf is widely used in traditional 

medicine for the treatment of several illnesses (Lowe et al. 2000). 

The aqueous maceration of the leaves is used as antidote for some 

poisonous substances. In combination with palm oil, the leaves are 

also used to stop haemorrhage in pregnant women. In Senegal, the 

decoction of the stem bark is used in the treatment of gonorrhoea, 

hepatic and gastrointestinal disorders (Hubert et al. 2010). 

A very important criterion that must be considered in the selection 

of herbal medicines for health use is the safety of such herbs. In 

addition to the potency of plant extracts, they must be safe for 

consumption. Therefore, it is not enough to screen plant extracts 

for their activities against diseases but also the toxicity limits of 

such plant extracts with traditionally acclaimed therapeutic prop-

erties must be investigated. This study was therefore conducted to 

determine the phytochemical composition, invitro antioxidant 

activity and acute toxicity of the ethanolic leaf extract of Irvgingia 

gabonensis, (O’Rorke) Baill owing to its wide traditional use. 

2. Methods 

2.1. Collection, authentication and preparation of plant 

extract 

Fresh and matured leaves of Irvingia gabonensis (O’Rorke) Baill 

were collected from Obong Itam in Itu local government area, 

Akwa Ibom State, Nigeria. The leaves were authenticated by a 

plant taxonomist of the Department of Botany, University of Uyo, 

with the Herbarium number: SAM, UUH 3396 (Itu). They were 

washed and rinsed with distilled water to remove dust particles 
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and air dried at room temperature for three days. The leaves were 

then pulverized with the aid of manual blender and stored in a 

closed, air-tight container, prior to extraction. About 300g of the 

pulverized (powdered form) leaves was macerated in macerated 

tank using 70% ethanol and was sealed with a foil. The tank was 

shaken vigorously and regularly to ensure a good mixture. After 

72 hours, the mixture was separated (filtered) using a glass funnel 

laid with a filter paper into a two litre beaker. The extract obtained 

was concentrated in a water bath set (Searl instruments, stae well, 

England) at 45oC.The extract was further dried in a desiccator to 

eliminate any remaining water content in the extract at between 28 

– 33oC and used for analyses. 

2.2. Phytochemical screening 

2.2.1. Test for saponins 

a) Frothing test  

This was carried out according to the method of Trease and Evans 

1989. 0.1g of plant extract was introduced into a test tube contain-

ing 5ml of distilled water and shaken vigorously for one minute, 

presence of frothing, which lasted for 30 minutes indicated the 

presence of saponins. 

2.2.2. Test for tannins 

The method of Trease and Evans 1989 was adopted. 0.1g of plant 

extract was striked with 5ml of distilled water, filtered and 5% 

ferric chloride reagent added to the filtrate. The formation of a 

blue-black, green or blue-green precipitate indicated the presence 

of tannins. 

2.2.3. Test for flavonoids 

The method of Sofowora 1993 was adopted. Few pieces of mag-

nesium metal were added to 5ml of the extract followed by 2ml of 

concentrated HCl. The formation of effervescences and orange 

colour indicated the presence of flavonoids. 

2.2.4. Test for cardiac glycosides 

The method of Trease and Evans 1989 was adopted. 0. 1g of the 

extract was dissolved in 2ml of chloroform; concentrated sul-

phuric acid was carefully added to form a lower layer. A reddish-

brown colour at the interface indicated the presence of cardiac 

glycosides. 

2.2.5. Test for steroids 

The method of Wall et al. 1954 was adopted. 0.1g of plant extract 

was added to 3ml of chloroform and filtered, 5 drops of acetic 

anhydride was added to the filtrate followed by two drops of con-

centrated tetraoxosulphate (VI) acid. A bluish-green interface was 

observed suspected to be steroids. 

2.2.6. Test for anthraquinones 

The method of Trease and Evans 1989 was adopted. 0. 1g of plant 

extract was boiled with 5ml of 10% sulphuric acid and filtered. 

The filtrate was shaken with 2ml of benzene. The benzene layer 

was separated, and 10% NH4OH was added and shaken. The ap-

pearance of a violet colour indicates the presence of anthraqui-

nones. 

2.2.7. Test for carbohydrates (molisch test) 

The method of Trease and Evans 1989 was adopted. 0.1g of the 

extract was dissolved in 5ml of distilled water in a test tube. Few 

drops of molisch reagent were added and mixed thoroughly. 1ml 

of concentrated H2SO4 was then added slowly down the side of 

the inclined test tube so that the acid formed a layer beneath the 

tube. The appearance of a purple ring colour at the interface indi-

cated the presence of carbohydrates. 

2.2.8 Test for Alkaloids 

 

The method of Trease and Evans 1989 was adopted. 0.1g of ex-

tract was weighed into a beaker in triplicate. 5ml of 1% HCl was 

added and warmed in a water bath. To 1ml of the filtrate were 

treated with few drops of Dragendoff’s reagent, Meyer’s reagent, 

and Hager’s reagent respectively. The appearance of orange, 

creamy, and yellow precipitates for Dragendoff’s reagent, Meyer’s 

reagent, and Hager’s reagent respectively confirms positive result. 

Instead, green, light brown and no yellow precipates respectively 

appeared. 

2.3. Methods for antioxidant analysis 

2.3.1. Determination of 1,1-diphenyl-2-picrylhydrazyl (DPPH) 

radical scavenging activity 

DPPH-free radical scavenging activity of Irvingia gabonensis 

(O’Rorke) Baill was measured using the method of Chang et al. 

2001. The rate of reduction of a chemical reaction upon addition 

of 1,1-diphenyl-2-picrylhydrazyl (DPPH) is an indication of the 

radical nature of the reaction, with strong absorption band cen-

tered at 517nm. The DPPH has a violet colour in solution, which 

decolorizes to pale yellow when neutralized by the action of an 

antioxidant extract.  

0.1mM solution of DPPH in ethanol was prepared and 1ml of this 

solution was added to the extract solution in water at different 

concentrations (20, 40, 60, 80 and 100µg/ml) respectively. The 

mixture was shaken vigorously and allowed to stand at room tem-

perature for 30 minutes. Then the absorbance was measured at 

517nm, using a UV-VIS spectrophotometer against ethanol blank. 

The capacity to scavenge DPPH radical was calculated as follows. 

 

% inhibition = Acontrol-Asample x 100% 

  Acontrol  

 

Where Acontrol is the absorbance of control and Asample is the 

absorbance of the IG extract sample and Vitamin C (standard 

used) respectively. 

2.3.2. Reducing power assay (RP) 

The reducing power of the ethanolic extract of Irvingia gabonen-

sis (O’Rorke) Baill was determined by the method of Oyaizu 

1986. This assay method is based on the principle of increase in 

the absorbance of the reaction mixtures. The higher the absorb-

ance value, the higher the antioxidant activity. In this method, 

antioxidant compounds form a coloured complex with potassium 

ferricyanide, trichloro acetic acid and ferric chloride, which is 

measured at 700 nm. Increase in absorbance of the reaction mix-

ture indicates the  reducing power of the samples. 

Different concentrations of the extract and vitamin C standard (20, 

40, 60, 80 and 100µg/ml) in 1ml of distilled water were mixed 

with 2.5ml of 0.2M phosphate buffer and 2.5ml of 1% potassium 

ferricyanide. The mixture was incubated at 50oC for 20 minutes. 

2.5ml of 10% trichloroacetic acid was added to the mixture which 

was then centrifuged for 10 minutes at 3000 rpm. The supernatant 

was mixed with 2.5ml of distilled water and 0.5ml of 0.1% FeCl3 

and the absorbance was measured at 700nm using a UV-VIS spec-

trophotometer. 

2.3.3. Determination of total phenolic content 

This was determined spectrophotometrically with Folin-Ciocalteu 

reagent by modified method of Wolfe et al. (2003). 10.5ml) of 

extract was mixed with 2.5ml of 10% Folin-Ciocaltau reagent and 

2ml of Na2CO3. The resulting mixture was vortexed for 15 second 

and incubated at 40oC for 30 minutes for colour development. The 

absorbance of the samples was measured at 765nm. Total phenolic 

content was expressed as mg/g gallic acid equivalent from the 

calibration curve using the equation Y = 0.006x + 0.039 where, x 
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is the absorbance. Experiment was conducted in triplicate, and the 

results were expressed as mean ± Standard Deviation. 

2.4. Acute toxicity study 

Lorke’s method (1983) was adopted in the determination of the 

LD50 of the leaf extract. The study was divided into two phases 

using a total of fifteen (15) male wistar albino rats of weights be-

tween 75-145g. They were allowed to acclimatize for about two 

weeks and fasted overnight just before the commencement of the 

experiment for body weight determination. In phase one, nine (9) 

rats were randomised into three groups of three rats each and were 

administered IG leaf extract at 10, 100, and 1000mg/kg body 

weight (b.w) respectively in order to possibly establish the range 

of doses that would produce any toxic effect. Additionally, a 

fourth group of three rats was set up as control group and animals 

in the group were not given the extract. In the second phase, 1600, 

2900 and 5000 mg/kg b.w. of the extract were administered to 

three rats of one rat per dose to further determine the correct LD50 

value. Extract administration was done by oral intubation. All 

animals were observed frequently on the day of treatment and 

surviving animals were monitored daily for 14 days for signs of 

acute toxicity. At the end of the 14days, all surviving rats were 

sacrificed, and liver organs extracted and examined macroscopi-

cally for pathological changes compared with the control group. 

Percentage body weight changes and relative liver weights were 

also recorded. 

2.5. Data analysis 

The experimental results were expressed as mean ± standard devi-

ation (SD) of three replicates. Results were analysed using one-

way analysis of variance (ANOVA) where applicable with the aid 

of SPSS Statistical software. P values at <0.05 were considered 

statistically significant. 

3. Results 

3.1. Results of the phytochemical screening of ethanolic 

leaf extract of Irvingia gabonensis (O’Rorke) baill 

Preliminary phytochemical screening of Irvingia gabonensis 

(O’Rorke) baill ethanolic leaf extract revealed the presence of 

saponins, tannins, flavonoids, steroids, cardiac glycosides and 

carbohydrates as seen in table 1.0 

 
Table 1: Phytochemical Constituents of Irvingia Gabonensis (O’Rorke) 

Baill Ethanolic Leaf Extract. 

Phytochemical Constituent  Inference 

Saponins  +++ 
Tannins  + 

Flavonoids  +++ 

Steroids  +++ 
Cardiac Glycosides  ++ 

Carbohydrates  +++ 

Anthraquinones  - 
Alkaloids  - 

Keys:  

+  Present in a trace concentration 

++  Present in a medium concentration 
+++  Present in a high concentration  

-  Absent or in negligible amount  

3.2. Effect of Irvingia gabonensis (O’Rorke) baill (IG) 

ethanolic leaf extract on 1,1-diphenyl-2-picryl-hydrazyl 

(DPPH) radical activity compared with vitamin C. 

Table 2 shows the results obtained for the DPPH scavenging activ-

ities of both Irvingia gabonensis (O’Rorke) baill (IG) ethanolic 

leaf extract and vitamin C (ascorbic acid) which was the standard 

used. At the different respective concentrations of 20, 40, 60, 80 

and 100µg/ml for extract and ascorbic acid, the percentage inhibi-

tions of the extract were 40%, 62%, 74%, 88% and 95%. Those of 

Vitamin C (ascorbic acid) at the different concentrations were 

28%, 45%, 63%, 71% and 90% respectively. 

 
Table 2: Effect of Irvingia Gabonensis (O’Rorke) Baill (IG) Ethanolic 

Leaf Extract on 1,1-Diphenyl-2-Picryl-Hydrazyl (DPPH) Radical Activity 

– Compared with Vitamin C. 

Concentration 
(µg/ml) 

 

IG Absorb-
ance 

(Mean±SD) 

Vit.C Ab-
sorbance 

(Mean±SD)  

IG % 
Inhibition 

Of DPPH 

Vit.C % 
Inhibition 

Of DPPH 

20 1.17± 0.00 1.93 ± 0.00 40% 28% 
40 1.20± 0.00 1.47± 0.00 62% 45% 

60 0.51± 0.00 1.69 ± 0.00 74% 63% 

80 0.26 ±0.00 1.80 ± 0.00 88% 71% 
100 1.11 ± 0.00 2.42± 0.00 95% 90% 

Data presented as (Mean ± SD), n =3 

3.3. Reducing power (RP) of Irvingia gabonensis 

(O’Rorke) baill (IG) compared with vitamin C (ascorbic 

acid) standard 

Table 3 shows the results of the reducing power of both Irvingia 

gabonensis (O’Rorke) baill (IG) ethanolic leaf extract and vitamin 

C (ascorbic acid) which was the standard used. At the different 

respective concentrations of 20, 40, 60, 80 and 100µg/ml for ex-

tract and ascorbic acid, the reducing power of the extract ex-

pressed as mean ± standard deviation (SD) of absorbance values 

were 0.34 ±0.00, 0.37±0.00, 0.40 ± 0.00, 0.43±0.00 and 0.45 ± 

0.00 respectively while those of ascorbic acid were 0.26 ± 0.00, 

0.28 ± 0.00, 0.29 ± 0.00, 0.33 ± 0.00, and 0.35 ± 0.00. 

 
Table 3: Reducing Power (RP) of Irvingia Gabonensis (O’Rorke) Baill 

(IG) Compared with Ascorbic Acid Standard 

Concentration  

(µg/ml) 

IG Extract Absorb-

ancevalues 

Vitamin C Absorbance 

values 

20 0.34 ±0.00 0.26 ± 0.00 

40 0.37±0.00 0.28 ± 0.00 

60 0.40 ± 0.00 0.29 ± 0.00 
80 0.43±0.00 0.33 ± 0.00 

100 0.45 ± 0.00 0.35 ± 0.00 

Data presented as (Mean ± SD), n = 3 

3.4. Total phenolic content of Irvingia gabonensis 

(O’Rorke) baill (IG) compared with Gallic acid 

Table 4 shows the results obtained for the total phenolic content of 

Irvingia gabonensis (O’Rorke) Baill (IG) and gallic acid (standard 

used). At the different respective concentrations of 20, 40, 60, 80 

and 100µg/ml for extract and gallic acid, the total phenolic content 

of the extract expressed as mean ± standard deviation (SD) mg/g 

gallic acid equivalence were 0.11 ±0.01, 0.14±0.02, 0.20 ± 0.01, 

0.22±0.01 and 0.24 ± 0.01 while those of gallic acid were 0.18 ± 

0.00, 0.37 ± 0.00, 0.54 ± 0.01, 0.73 ± 0.01 and 0.92 ± 0.01. 

 
Table 4: Estimation of Total Phenolic Content of Irvingia Gabonensis 

(O’Rorke) Baill (IG) Compared with Gallic Acid  

Concentration  
(µg/ml) 

IG Extract (mg/g GAE) Gallic Acid (mg/g GAE) 

20 0.11 ±0.01 0.18 ± 0.00 ⃰ 

40 0.14±0.02 0.37 ± 0.00 ⃰ 
60 0.20 ± 0.01 0.54 ± 0.01 ⃰ 

80 0.22±0.01 0.73 ± 0.01 ⃰ 

100 0.24 ± 0.01 0.92 ± 0.01 ⃰  

Data presented as (Mean ± SD), n = 3 

GAE= Gallic acid equivalence 

 ⃰ indicates that the value is significantly different at P˂0.05 when com-
pared with the other at same concentration 
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3.5. Acute lethal effect of ethanolic leaf extract of Irvin-

gia gabonensis (O’Rorke) baill on male wistar albino 

rats 

No death was recorded for any of the experimental rats even at the 

highest dose of 5000mg/kgbw after 24hours of treatment and after 

the 14 days period of observation and no signs of toxicity was 

observed. Also, no macroscopic pathological changes were ob-

served in all the liver organs extracted. There was no significant 

difference (p>0.05) in the percentage change in weight and rela-

tive liver weights among all experimental groups (where applica-

ble). The oral LD50 was therefore found to be higher than 

5000mg/kgbw. 

 
Table 5: Mortality Rate of Experimental Rats in Phases I and II of Acute 

Toxicity Study 

Experiment / 

Group 
Treatment 

No. of deaths after 24 

hours 

Phase I   

1 10mg/kg bw IG extract 0/3 

2 
100mg/kg bw IG ex-
tract 

0/3 

3 
1000mg/kg bw IG 

extract 
0/3 

Control   0 0/3 

Phase II   

1 
1600mg/kg bw IG 
extract 

0/1 

2 
2900mg/kg bw IG 

extract 
0/1 

3 
5000mg/kg bw IG 

extract 
0/1 

Mg/kg bw = milligram/kilogram body weight, IG = Irvingia gabonensis 

 
Table 6: Effect of IG Ethanolic Leaf Extract on Body and Liver Weights, 
of Experimental Rats. 

Experiment / 
Group  

Treatment 
Percentage Change 
in Body Weight (%) 

Relative 

Liver Weight 

(%) 

Phase I    

1. 
10mg/kg bw IG 

extract 
 21.81 ± 3.01  

 3.70 ± 0.28 

 

 
2. 

 

100mg/kg bw 

IG extract 

 
 18.05 ±1.86  

 

 3.87 ± 0.26 

 

 
3. 

 

1000mg/kg bw 

IG extract 

 
 16.25 ± 6.88  

 

 3.99 ± 0.42 

 

Control 0  19.24 ± 1.41  

  

3.82 ± 1.09 

 
    

Phase II    

1. 
1600mg/kg bw 
IG extract 

 3.59  3.57 

 

2. 

 

2900mg/kg bw 
IG extract 

 

 5.66 

 

 4.15 

 

3. 

 

5000mg/kg bw 
IG extract 

 

 2.43 

 

 3.28 

Mg/kgbw = milligram/kilogram body weight, IG = Irvingia gabonensis 

4. Discussion 

Different plant parts have been used for ages for several purposes 

ranging from food to medicine and herbal medicine practitioners 

and most locals use different plant parts for therapeutic purposes 

(Tanaka et al. 2002). This has led to massive scientific research 

into the therapeutic utilization of different plants. It is now gener-

ally known that most therapeutic effects of medicinal plants owe 

to their phytochemical constituents and as such in recent years, 

secondary plant metabolites also referred to as phytochemicals 

have been investigated extensively as sources of medicinal agents 

(Krishnaraju et al. 2005). This present study was therefore carried 

out to investigate the phytochemical composition of Irvingia gab-

onensis (O’Rorke) baill ethanol leaf extract and it’s in vitro anti-

oxidant activity as the leaves have been used by locals for thera-

peutic purposes (Surville 1955, Hubert et al. 2010) and oxidative 

stress, which is counteracted by antioxidants has been implicated 

in the etiology of different diseases (Heo et al. 2005, Guo et al. 

2011). 

In the present study, qualitative phytochemical screening of the 

ethanol leaf extracts of Irvingia gabonensis (O’Rorke) baill re-

vealed the presence of saponins, tannins, flavonoids, steroids, 

cardiac glycosides and carbohydrates. Tannins, phenols and poly-

phenols including flavonoids are known to combat the harmful 

effects of free radicals in the human body (Narasimhan et al. 

2006). Tannins have been reported to possess antioxidant, antimi-

crobial and anti-inflammatory properties (Okwu and Okwu 2004). 

The anti-oxidants, anti-carcinogenic, anti-microbial and anti-

tumor properties of flavonoids have also been reported (Manikan-

dan et al. 2006). Also, epidemiological studies have shown that 

heart diseases are inversely related to flavonoid intake (Le 

Marchand 2002). Saponins have been reported to help in the con-

trol of blood cholesterol levels, bone health, building of the im-

mune system and cancer (Matsuura 2001). Cardiac glycosides 

have been reported to be used in the treatment of congestive heart 

failure and arrhythmia (Ehle et al. 2011) and also to possess anti-

cancer activities (Newman et al., 2008, Perne et al. 2009, Ye et al. 

2011, Tailler et al. 2012, Menger et al. 2012). Steroids are of im-

portance and of great interest owing to their relationship with sex 

hormones (Okwu 2001). 

Free radicals have been implicated in the development of several 

diseases and are easily produced via normal metabolic pathways 

in the body. Conversely, antioxidants have the ability of combat-

ing free radicals thereby preventing diseases. Natural antioxidants 

of plant origin have been linked with the reduction of chronic 

diseases as they have the capacity of terminating the propagation 

of free radicals in the body (Covacci et al. 2001). This is widely 

utilized as a parameter in characterizing medicinal potentials of 

plants. 

1,1-diphenyl-2-picrylhydrazyl (DPPH) is characterized as a stable 

free radical due to the delocalization of the spare electron over the 

entire molecule, preventing the molecule from dimerizing, as 

would be the case with most other free radicals. The delocalization 

of electron also gives rise to the deep violet color, characterized by 

an absorption band in ethanol solution centered at about 517 nm. 

When a solution of DPPH is mixed with that of a substrate (anti-

oxidant) that can donate a hydrogen atom, it this gives rise to the 

reduced form with the loss of this violet color (Alam et al. 2013). 

In the present study, Irvingia gabonensis (O’Rorke) baill ethanolic 

leaf extract scavenged DPPH radical in a concentration dependent 

manner and the percentage inhibition of the extract was signifi-

cantly (P˂0.05) higher than that of the ascorbic acid standard used 

at the respective concentrations. The IC50 (the concentration of an 

inhibitor at which 50% inhibition of the response is seen) of the 

Irvingia gabonensis (O’Rorke) baill ethanolic leaf extract was 

27.9µg/ml and that of the ascorbic acid standard was 47.5µg/ml 

respectively. This reveals the very high antioxidant activity of the 

extract which may be due to the presence of antioxidant phyto-

chemicals present in it as seen from the results obtained from the 

phytochemical screening of the Irvingia gabonensis (O’Rorke) 

baill ethanolic leaf extract. The mechanism by which the Irvingia 

gabonensis (O’Rorke) baill ethanolic leaf extract scavenged 

DPPH radical maybe via the donation of hydrogen atom to it by 

hydrogen-donating antioxidant phytochemicals present in the leaf 

extract thereby producing the non-radical form (Alam et al. 2013). 

Reducing power of a particular compound is a function of its anti-

oxidant activity and serves as a very important reflection of the 

antioxidant activity (Oktay et al. 2003). Compounds with reducing 

power are donors of electrons and can reduce the oxidized inter-

mediates of lipid peroxidation processes and so can act as primary 

and secondary antioxidants (Yen and Chen 1995). In the present 

study, the reducing power of Irvingia gabonensis (O’Rorke) baill 

ethanolic leaf extract increased in a concentration-dependent man-
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ner and was far higher than that of the ascorbic acid standard used. 

This further reflects the very high antioxidant activity of the leaf 

extract and may justify the use of Irvingia gabonensis (O’Rorke) 

baill leaf as an antidote by some locals. 

The results obtained for the total phenolic content of the leaf ex-

tract also increased in a concentration dependent manner but was 

however significantly (P˂0.05) lower than that of the gallic acid 

standard used which is a pure phenolic acid. As earlier stated, 

plant polyphenols have been reported to possess very high antiox-

idant effects (Rice-Evans et al. 1996, Re et al. 1999, Villano et al. 

2007). 

Acute toxicity studies are very vital in understanding the toxicity 

profiles of plant extracts (Ozbek et al. 2004). In the present study, 

the result of the acute oral toxicity of the ethanolic leaf extract of 

Irvingia gabonensis (O’Rorke) baill in Wistar albino rats revealed 

the LD50 to be beyond 5000mg/kg body weight as the experi-

mental rats tolerated the extract with no symptom of acute toxicity 

(no mortality, skin changes, aggressiveness, diarrhoea, restiveness, 

seizures, dizziness, weakness, or withdrawal from either food or 

water) even at higher doses of the extract. Futhermore, analysis of 

organ weight in toxicology studies is an important endpoint for 

identification of potentially harmful effects of chemicals (Steven 

et al. 2004). Organ weight can be the most sensitive indicator of 

the effect of an experimental compound, as significant differences 

in organ weight between treated and untreated (control) animals 

may occur in the absence of any morphological changes (Steven et 

al. 2004). The fact that no macroscopic pathological changes were 

observed in all the liver organs extracted and no significant differ-

ence (p>0.05) in the percentage change in weight and relative liver 

weights among all experimental groups was recorded suggests the 

non-toxicity of the extract. 

It is known that the lower the LD50, the more toxic the extract is 

and the higher the LD50 value, the lower the toxicity of the tested 

extract (Gadanya et al. 2011). Thus, the ethanolic leaf extract of 

Irvingia gabonensis (O’Rorke) baill is considered safe as extracts 

or chemicals with LD50 beyond 5000mg/kg body weight are con-

sidered safe (Lorke 1983). 

From the results obtained, it can be concluded that ethanolic leaf 

extract of Irvingia gabonensis (O’Rorke) baill is an important 

source of vital phytochemicals and possesses a high antioxidant 

activity. Furthermore, the extract is considered non-toxic up to an 

oral dose of 5000mg/kg body weight in Wistar albino rats. 
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