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ABSTRACT  

 

The aim of this study was to investigate the biological properties, including antioxidant, anti-

diabetic activity and phytochemical analysis of Oudneya Africana R. Br.. Qualitative analysis 

of phytochemicals (flavonoid, alkaloid, saponins, steroids, phenol and carbohydrate) and 

quantitative analysis of total phenolics and flavonoids were prepared by using standard 

protocols. Anti-diabetic activity was estimated with Glucose uptake in yeast cells assay and 

Antioxidant activity was studied done DPPH assay. Results of Qualitative phytochemical 

analysis revealed that the aqueous extract show richness in flavonoids, saponins, phenols, 

steroids and carbohydrates and poor in alkaloids. Total phenol and flavonoid content show 

highest concentration in aqueous extract of O. Africana (19.35 mg GA EQ/gm, 6.43mg 

QEQ/gm). In vitro anti-diabetic and antioxidant studies show that aqueous extract of 

Oudneya Africana showed higher anti-diabetic property and important antioxidant activity 

with IC50 values was 45.41μg/ml in O. Africana. The results conclude that Oudneya 

Africana contains secondary metabolites compounds which have remarkable anti-diabetic 

and antioxidant activities. However additional comprehensive biological and 

pharmacological examination should be approved to isolate the active compounds to explain 

its mechanism of action to protect again antioxidant and diabetes mellitus. 
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INTRODUCTION  

 

Diabetes mellitus is a metabolic disorder 

characterized by hyperglycemia and insufficiency 

of secretion or action of endogenous insulin. 

Diabetes is associated with an extensive list of late 

complications involving nearly every tissue [1]. 

The chronic hyperglycemia of diabetes is 

associated with long-term damage, dysfunction, 

and failure of different organs, especially the eyes, 

kidneys, nerves, heart, and blood vessels [2].  

Medicinal plants are used throughout the world in 

the treatment of diabetes and cardiovascular 

pathologies. Some studies have shown that many 

plants are used in traditional medicine for their so-

called hypoglycemic, lipid-lowering activities. and 

antioxidant [3].  

 

Oxidative damage due to free radicals is associated 

with vascular disease in people with type 1 and 

those with type 2 diabetes mellitus (DM) [4]. Many 

herbal plants contains antioxidant compounds 

which protects cells against degenerative effects of 

Reactive Oxygen Species (ROS) which is a free 

radical such as singlet oxygen, superoxide, peroxyl, 

radicals, hydroxyl radicals [5]. Oxidative stress is 

defined as an imbalance in the balance between 

antioxidants and pro-oxidants in favor of 

antioxidants  Antioxidants play a major role in 

protecting against molecular oxidative damage [6]. 

Plants are important source for the discovery of 

new products of medicinal value for drug 

development and plants secondary metabolites are 

unique sources for pharmaceuticals food additives, 

[7]. So our objective in the present study is to 

evaluate the biological and pharmacological 

properties, including antioxidant, antidiabetic 

activity and phytochemical analysis of Oudneya 

Africana R. Br.  

  

MATERIALS AND METHODS  

 

Chemicals and reagents: All chemicals used were 

of analytical grade and purchased from Sigma-

Aldrich, Mo, USA.  

 

Collection and Extraction of Leaves Material: 

Fresh leaves of the plants were collected in October 

from a village in El Oued of El Oued state, Algeria. 

The leaves were washed with distilled water and 

used immediately. The extraction methods 

described by MAMTA and PARMINDER (2013) 

[8]. After extraction, the solvents were removed 

using rotary evaporator, to get gel-like extracts. 

 

Phytochemical Screening: The methods of 

MAMTA and PARMINDER (2013)  [8] were used 

to identify the phytochemicals provides in the 

extracts: alkaloids, saponins, tannins, steroids, 

flavonoids, terpenoids and glycosides. 

 

Estimation of Total Phenol: The polyphenols are 

determined by the Folin-Ciocalteu method. This 

method, initially described by Slinkard and 

Singleton [9], makes it possible to know the total 

polyphenolic content of a given sample. The 

sample of the aqueous extract of the O. Africana 

(0.5 ml) and 2 ml of sodium carbonate (75 g / l) 

were added to 2.5 ml of 10% (v / v) Folin- 

Ciocalteau with gallic acid as standard. After 30 

min of reaction at room temperature, the 

absorbance was measured at 765 nm. The tests 

were carried out three times in order to ensure the 

reproducibility of the results. The total phenolic 

content was expressed in mg Equivalent of Gallic 

Acid per gram of sample. 

 

Estimation of Total Flavonoids: Determination of 

the total flavonoid content of the aqueous extract of 

the O. Africana is carried out by the method 

described by Ahn et al. [10]. 0.5 ml of a 2% AlCl3-

ethanol solution was added to 0.5 ml of sample or 

standard. After 1 h at room temperature, the 

absorbance was measured at 420 nm. Quercetin 

was used as a standard for plotting the calibration 

curve. The tests were carried out three times in 

order to ensure the reproducibility of the results. 

The results were expressed in milligram equivalent 

Quercetin per gram of sample. 

 

Glucose uptake in yeast cells assay: Glucose 

uptake assay by using yeast cells was made 

according to the method of Cirillo et al., 

(1963)[11]. The commercial baker’s yeast in 

distilled water was exposed to repeated 

centrifugation (3,000×g, 5 min) until clear 

supernatant fluids were attained and 10% (v/v) of 

the suspension was prepared in distilled water. 

Various concentrations of aqueous extract of O. 

Africana (50-250 μg/ml) were added to 1 ml of 

glucose solution (5 mmol) and incubated together 

for 10 min at 37 °C. The reaction was started by 

adding 100 μl of yeast suspension followed by 

vortexing and further incubation at 37 °C for 60 

min. After 60 min, the tubes were centrifuged 

(2,500 × g, 5 min) and the total of glucose was 

estimated in the supernatant. Metformin was used 

as standard drug. The percentage increase in 

glucose uptake by yeast cells was calculated using 

the following formula: Increase in glucose uptake 

(%)=Abs sample−Abs control÷Abs sample ×10 

Where, Abs sample is the absorbance of the test 

sample, and Abs control is the absorbance of 

control reaction (containing all reagents except the 

test sample). All the experiments were carried out 

in triplicates. 
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In vitro Antioxidant activity Assay: The in vitro 

antioxidant activity was evaluated by measuring 

the scavenging power of the DPPH (1,1-diphenyl-

2-picryhydrazyl) radical according to the method 

described by Burits and Bucar  [12], where 3ml of 

various concentrations (5, 10, 15, 25,50, et 

60μg/ml) of Oudneya Africana samples were added 

to 75µL of methanolic solution of DPPH 

(1.3mg/ml)  . Absorbance measurements were read 

at 517 nm after 30 min of incubation time at room 

temperature (A1). Absorbance of a blank sample 

containing the same amount of methanol and 

DPPH solution acted as the negative control (A0). 

The percentage inhibition [(A0-A1/A0) × 100] was 

plotted against the phenol content and IC50 was 

determined. 

 

RESULTS AND DISCUSSION 

 

Phytochemical Screening: The phytochemical 

screening results (Table 1) revealed the presence of 

a wide range of bioactive secondary metabolites 

including, phenol, saponins, flavonoids, tannins 

and carbohydrates and the absence of other 

bioactive substance such as alkaloids. Secondary 

metabolites produced by the oudneya africana 

possess a wide range of biological activities[13]. 

Phenolic compounds such as phenols, flavonoids 

and tannins are considered major contributors to 

the antioxidant capacity of plants [14]. These 

antioxidant compounds could have played a major 

role in scavenging the reactive oxygen species [15] 

which interest for the prevention and treatment of 

various diseases including cancers, inflammatory 

diseases, diabetes, osteoporosis, cardiovascular and 

neuro-degenerative diseases [16]. Plants   

containing   chemical   constituents   having  

steroidal    structure    proved  to  be  anti-

inflammatory  agents  by   modern  clinical  and  

pre -clinical  studies. [17]. Glycosides and 

flavonoids can inhibit tumor growth and protection 

against gastrointestinal infections. Saponin is a 

substance characterized by its surfactant properties 

and cholesterol binding properties [18]. The 

presence of each secondary metabolite in Oudneya 

africana provides a rationale for the traditional use 

of these plants in the treatment of various health 

problems.  

 

 

Table 01: Phytochemical composition of Aqueous 

extract of Oudneya africana  

(+ presence, - absence)  

Phytochemical  Leave Aqueous 

extract of O. 

Africana 

Flavonoïdes +++ 

steroids ++ 

Phénolique +++ 

Tannin + 

Saponoside + 

Carbohydrate ++ 

Alcaloïde - 

 

Phenolic and Flavonoid Compounds: Phenolic 

compounds contain hydroxyl groups (-OH) that 

facilitate their free radical scavenging activity and 

act as antioxidants, the total phenolic concentration 

could be used as a basis for rapid screening of 

antioxidant activity [19]. In the other hand, 

Flavonoid shows antioxidant activity due to the 

presence of free -OH groups, especially 3-OH. 

Plant flavonoids have antioxidant activity in vitro 

and also act as antioxidants in vivo [20].The Total 

Phenolic and Flavonoids Compounds was 

expressed in terms of gallic acid equivalents (mg of 

GAE/gm sample) and of Quercetin equivalents (mg 

of QE/gm sample) respectively, using the following 

equation based on the calibration curve: Y = 

0.0113x + 0.0686 R2 = 0.998 for phenolic 

compouneds and Y = 0.035x + 0.288 R2 = 0.995 

for flavonoids compouneds. Total phenolic and 

flavonoids contents of Oudneya africana obtained 

from water solvent is  19.53 mg GAE/gm and 6.43 

mg of QE/gm respectively (Table 02). Phenolic 

compounds are well known as antioxidants and 

directed against free radicals associated with 

oxidative damage. Tannin and flavonoids act on the 

complications of diabetes by their antioxidant and 

anti-enzymatic properties, neutralizing the effect of 

free radicals and limiting the inflammatory reaction 

in different tissues [21]. Flavonoids are a group of 

natural compounds with variable phenolic 

structures and are found in plants [22]. The 

antioxidant activity of flavonoids depends upon the 

arrangement of functional groups about the nuclear 

structure. The configuration, substitution, and total 

number of hydroxyl groups substantially influence 

several mechanisms of antioxidant activity such as 

radical scavenging and metal ion chelation ability 

[23].

 

Table 02: Total Phenol and flavonoids content  

Compounds 

 

Total phenol content mg of GA 

eq/gm sample 

Flavonoid content mg of 

Quercetin eq/gm dry wt 

Aqueous extract of Oudneya 

africana 

19,35 ± 1,03 6,43 ± 0,08 
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Glucose uptake in yeast cells: In Glucose uptake 

in Yeast cells model the extracts of Oudneya 

africana leaves at different concentrations (50μg-

250 μg) are subjected to in vitro glucose uptake 

assay using yeast as model. The percentage of 

glucose uptake in yeast cells by the extract was 

compared with Metformin standard drug. In 

Glucose uptake assay Oudneya africana extracts 

and standard showed dose dependent manner of 

activity i.e. as the concentration of sample 

increased even the percentage of inhibition also 

increases. Oudneya africana aqueous extract shown 

higher activity than the remaining extracts and then 

the Metformin standard drug ; results are shown in 

figure 1; The results indicate that aqueous extract 

of Oudneya africana shown appreciable anti-

diabetic activity in performed in-vitro assays where 

as other tested extracts showed the least anti-

diabetic activity. Plants are provided with 

secondary metabolites such as alkaloids, 

flavonoids, tannins, phenols and saponins which 

are also known as bioactive compounds and these 

phytochemical compounds possess different 

biological activities which include the anti-diabetic 

activity [24]. Flavonoid contents that were reported 

to have anti-diabetic activity, so it’s substances 

accelerate the functioning of the intracellular 

enzymatic machinery, responsible for the uptake of 

extracellular glucose [25]. 

 

 
Figure 01: percentage of glucose uptake in yeast cells treated with Oudneya Africana extract 

 

DPPH Antioxidant Activity and IC50 Value: 

The results of the experiment for antioxidant 

activity are shown in Fig. 02. The examination of 

antioxidant activity of extracts from O. Africana 

showed values varied from 15% To 95% of various 

concentrations. Reactive Oxygen species (ROS)/ 

Oxidants formed in our body due to exogenous and 

endogenous factors are found to be responsible for 

many diseases [26]. Now the research is going on 

to reveal the potential of phytochemical 

antioxidants as health benefactors. This is due to 

their ability to neutralize the free radicals or ROS 

or oxidants responsible for the onset of cell 

damage. Flavonoid and other phenolic compounds 

of plant origin have been reported in scavengers 

and inhibitors of lipid peroxidation [27, 28]. Figure 

03 shows the IC50 values in the DPPH radical 

scavenging activity assay of the extracts. It was 

found that the antioxidant activity in O. Africana 

(IC50 = 45.41μg/ml). The IC50 of a compound is 

inversely related to its antioxidant capacity, as it 

expresses the quantity of antioxidant necessary to 

decrease the DPPH concentration by 50%, which is 

obtained by interpolation from a linear regression 

analysis [29]. A lower IC50 indicates a higher 

antioxidant activity of a compound and Huns [30].
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Figure 02: DPPH antioxidant activity of Oudneya Africana 

 

 
Figure 03 : IC50 VALUE of O. Africana 

 

CONCLUSION 

Phytochemical screening of leave aquous extracts 

of Oudneya Africana revealed the presence 

phenols, flavonoids, tannins, steroids, saponins and 

carbohydrates by positive reaction with the 

respective test reagent and absence of the alkaloids 

substance. Results obtained in this investigation 

indicate that the plant extracts of O. Africana rich 

in phenolics and exhibited highest antioxidant 

activities. The finding of this study suggest that this 

plant could be a potential source of natural 

antioxidant that could have great importance as 

therapeutic agents in preventing or slowing the 

progress of ageing and age associated oxidative 

stress related degenerative diseases. 
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