
2375 
Advances in Environmental Biology, 7(9): 2375-2379, 2013 
ISSN 1995-0756 
     
 

This is a  refereed journal and all articles are professionally screened and reviewed                              ORIGINAL ARTICLE 
 

Corresponding Author  
Methaq. Nasser. Algabr, Laboratoire de Phytochimie et Analyses Physico-Chimiques et 
Biologiques, Université Mentouri, Route de Ain El Bey, 25 000 Constantine, Algeria. 

Evaluation of antioxidant activity of the extract n- Butanol and Ethyl acetate of Catha 
Edulis from Yemen 
 

1Methaq. Nasser. Algabr, 2S. Ameddah, 2A. Menad, 1R. Mekkiou, 3S. Benayache and 
1F. Benayache  
 
1Laboratoire de Phytochimie et Analyses Physico-Chimiques et Biologiques, Université Mentouri, Route de Ain 
El Bey, 25 000 Constantine, Algeria. 
2Laboratoire de biologie et environnement, Université Mentouri, Route de Ain El Bey, 25 000 
Constantine,Algeria. 
3Laboratoire de Valorisation des Ressources Naturelles et Synthèse de Substances Bioactives, 
UniversitéMentouri, Route de Ain El Bey, 25 000 Constantine, Algeria.  
 

Methaq. Nasser. Algabr, S. Ameddah, A. Menad, R. Mekkiou, S. Benayache and F. Benayache: 
Evaluation of antioxidant activity of the extract n- Butanol and Ethyl acetate of Catha Edulis from 
Yemen 

 
ABSTRACT 
 

Flavonoids play a very important role. The beneficial effect of flavonoids is mainly associated with the 
different various antioxidative mechanisms which act as enzyme inhibitor, reducing agents, trapping free radical 
and by acting as iron- In this study was to evaluate the Butanol (n-BuOH)  extract and ethyl acetate (AcOEt)  to 
two different types at the age of Catha edulis, (AcOEt)   extract of the age of 3 years, which contains a high 
level of poly-phenols and flavonoids showed antioxidant capacity of the most effective look so high dose 
independent method for the liquidation of the root activity (DPPH °) While (n-BuOH) extract age is 50 years 
showed antioxidant capacity most efficiently. 
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Introduction 
 

khat platoon of natural steroids whose scientific 
name (Catha edulis) has other names by region 
located where [1]. He perennial tree greenish always 
grow at high altitudes, which extends from eastern to 
southern Africa, Afghanistan and Yemen. [2] Catha 
edulis belongs to the family flora Celastraceae [3]. 
Be this family in nearly 88 type and 1,300 species of 
plants [4]. High rate tree qat in Yemen from 1 meter 
to 5 meters while in Ethiopia Faisal along the tree 
khat to more than 18 meters [1]. Catha edulis is a 
major source of income for a number of people very 
involved in the marketing, production and 
distributors is also an important source of income for 
the government from its own tax [2,5,6]. Catha 
edulis leaves contain several chemical groups. It 
contains alkaloids, which are responsible for its 
stimulant effects especially vinyl alkyl compounds 
Secretary [7]. As studies have confirmed the 
existence of a complex set of alkaloids called 
Kathdulinat [8]. Tananse and flavonoids [9]. 
Terpenes and Sterolse [10]. Essential oils and amino 
acids [11,12]. And proteins, beta-carotene, calcium, 
vitamin C, riboflavin [13,14]. 

The main purpose of chewing khat leaves is to 
get an orgasm and activity and satisfy the mood. 
However, there are areas used khat leaves for many 
purposes, for example, in some countries in South 
Africa leaves and roots used to treat influenza, cough 
and gonorrhea, and asthma and other stomach 
problems, chest [15,16]. France has been working 
pharmaceuticals in 1910 of Catha edulis extract used 
to treat nerve disorder, especially when women [17]. 

Free radicals are generated by a process known 
as redox cycling and they are catalysed by transition 
metals, to cause DNA and RNA damage, thiol 
oxidation and lipid peroxidation  [18,19]. The great 
potential of free radicals to react with various 
compounds by electron transfer, proton transfer, H-
atom abstraction or addition reaction may involved in 
the pathological of various diseases [20,21].Many 
plant compounds can scavenge reactive oxygen 
species (ROS) and thereby directly reduce-oxidative 
stress [22].Among these, flavonoids seem to be 
potent candidates because they show broad 
pharmacological activities and widely distributed in 
many edible plants [23].  

This study aims to search for the antioxidant 
activity of the extracts Butanol and ethyl acetate at 
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the level of leaf Catha edulis for two different age 
groups. 

 
Materials And Methods 

 
Plant material: 

 
 The leaves of Catha edulis were collected from  

City Hajja - Yemen in September 2009. A voucher 
specimen of the plant material has been deposited at 
the department of biology (Sana’a University). 

 

Preparation of the extracts: 
 
Were collected leaves of the Catha edulis plant 

(soft twigs) from Hajja city of argument in mid-
September 2009.Soak plant parts dried individual 
species in a mixture of ethanol _ Water (7-3) and 
then left 24 hours, repeated the process four times 
filtered output and focus - and then eases with 
distilled water and add PB (CH3COO) 4 to get rid of 
resins and dust suspended and then begin the process 
of liquid _ liquid extraction with ethyl acetate _ 
butanol and the final outcome was as follows

  

Ethyl acetate n- Butanol  
  extrats 

 
plant 

4.89(g)  36.87(g)  
3 age (600g) 

6.07(g) 33.74(g) 
50 age (317g) 

 
 

Chemicals: 
 
1,1-Diphenyl-2-picrylhydrazyl (DPPH°), 

potassium ferricyanide, gallic acid, ethylenediamine 
tetra acetic acid (EDTA), ferrozine, Folin- 
Ciocalteus’s phenol reagent, quercetin, ascorbic acid, 
ferric chloride and sodiumcarbonate were from 
sigma, sigma Aldrich. All the chemicals used 
including the solvents, were of analytical grade.  

 
Determination of antioxidant activity: 
 
Determination of DPPH radical scavenging activity: 

 
The ability to scavenge the stable free radical 

1,1-diphenyl-2-picrylhydrazyl (DPPH°) was 

determined based on the method of Ohinishi et al. 
[24].with minor modifications. A solution of 0.2 mM 
DPPH in methanol was prepared and 1 ml of this 
solution was mixed with 1 ml of extract in methanol 
(5 to150 μg/ml).The reaction mixture was vortexed 
thoroughly and left in the dark at room temperature 
for 30 min. A control sample containing the same 
volume of solvent in place of extract was used to 
measure the maximum DPPH absorbance. The 
absorbance of the mixture was measured 
spectrophotometrically at 517 nm. Ascorbic acid and 
quercetin were used as references. Results were 
expressed as percentage of inhibition of the DPPH 
radical according to the following equation:

 
% Inhibition of DPPH = ( UAbsorbance of control - Absorbance of sample U) x 100 
                                                        Absorbance of  control  
 
Determination of total phenolic contents: 

 
Total phenolic content was determined using 

Folin-Ciocalteu reagent as adapted from Singleton 
and Rossi [25], with slight modifications. 100 μl of 
extract was mixed with 250 μl of Folin-Ciocalteu 
reagent (1N) and allowed to stand at room 
temperature for 2 min. 1250 μl of sodium carbonate 
(20%) was added, and 

the mixture was mixed and allowed to stand at 
room temperature in the dark for 2 h. The absorbance 
was read at 765 nm, and the total polyphenols 
concentration was calculated from a calibration 
curve, using gallic acid as standard (50–1000 mg/L). 
The results were expressed as gallic acid equivalents 
(GAE)/g extract. 

 
Determination of flavonoids: 

 

Total flavonoid content was determined using 
the method of Ordon Ez et al. [26]. A volume of 0.5 
ml of 2 % AlCl3 ethanol solution was added to 0.5 
ml of sample solution. After one hour at room 
temperature, the absorbance was measured at 420 
nm. A yellow color indicated the presence of 
flavonoids. Extract samples were evaluated at a final 
concentration of 0.1 mg/ml. Total flavonoids were 

calculated as quercetin (mg/g) using the 
calibration curve. Results were expressed as mg 
quercetin equivalents (QE) / g extract. 

 
Statistical analysis: 

 
All assays were carried in triplicates and results 

expressed as means ± standard deviation. IC50-value 
(μg extract/ml) is the effective concentration which 
proves 50% of activity, was calculated for each 
assay. Statistical comparisons were done with 
Student’s test. Differences were considered to be 
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higly significant at P < 0.01 and significant at P< 
0.05. 
 
Results And Discussion 

 
Determination of antioxidant activity: 
 
Scavenging effect on DPPH radical: 

 
The antioxidants react with DPPH°, a stable 

purple colored free radical and convert it into 
colorless α-α- diphenyl-β-picryl hydrazine. The 
extent discoloration indicates the amount of DPPH 
scavenged [24]. As shown in Figure 1, the DPPH 
radical scavenging activities of various investigated 

extract n- Butanol and Ethyl acetate of Catha Edulis  
with age 3 years were in order of AcOEt extract 
(95.92%) at concentration 20 μg/ml > n-BuOH 
extract (90.00%) at concentration 50 μg/ml. have a 
remarkable ability to scavenge radicals with IC50 
respectively) (Table 1). 

In Figure 2, the DPPH radical scavenging 
activities of various investigated extract n- Butanol 
and Ethyl acetate of Catha Edulis  with age 50 years 
were in order of n-BuOH extract (63.50%) at 
concentration 10 μg/ml To be this dose 
responsiveness  (96.95%) at concentration 20 μg/ml 
>. AcOEt extract (95.55%) at concentration 150 
μg/ml have a remarkable ability to scavenge radicals 
with IC50 respectively) (Table 2).

 

 
Fig. 1: DPPH radical-scavenging activities of different extracts of Ethyl acetate and  n- Butanol of Catha edulis 

is 3 years  and standards. Each value represents a mean ± SD (n=3), P<0.05 
 
Table 1: shows the effectiveness of the phase of Ethyl acetate and  n- Butanol plant is 3 years old in DPPH root families 

Concentration) µg/ml( AcOEt n-BuOH Ascorbic acid 
5 19,10±8.21 13,55±3,11 17,25±2,52 
10 68,18±4.84 34,62±7,66 51,11±2,30 
20 95,92±0.30 45,64±1,78 85,00±3,77 
50 95,43±0.46 90,00±2,55 96,00±0,64 
100 95,09±0.29 96,19±0,43 

 150 95,51±0.26 96,75±0,40 
 

 
Fig. 2: DPPH radical-scavenging activities of different extracts of Ethyl acetate and  n- Butanol of Catha edulis 

is 50 years  and standards. Each value represents a mean ± SD (n=3), P<0.05 
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Table 2: shows the effectiveness of the phase of Ethyl acetate and  n- Butanol plant is 50 years old in DPPH root families 
Concentration 

)µg/m( AcOEt n-BuOH Ascorbic acid 

5 2,44±1,99 17,67±3,56 17,25±2,52 
10 4,17±3,84 63,50±5,33 51,11±2,30 
20 6,05±2,50 96,49±0,39 85,00±3,77 
50 33,48±4,91 96,07±0,13 96,00±0,64 
100 42,43±9,61 95,73±0,56  150 95,34±0,17 95,55±0,56 

 
Conclusion: 

 
The results obtained in this study clearly showed 

that both AcOEt and n-BuOH extracts from the 
leaves of Catha edulis possess antioxidant activity. 
However, they differ from one age to another type in 
the plant is a little old AcOEt showed the 
effectiveness of anti-oxidant largest of n-BuOH 
developed.While at the plant with big old n-BuOH 
showed the effectiveness of anti-oxidant, even in 
lower concentration 10 μg/ml and delayed reaction 
AcOEt where the response at a concentration150 
μg/ml expressed. 
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