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ABSTRACT  
Background: Many plants, particularly medicinal plants, have been extensively studied for their antioxidant activity in recent years. 
americanais one of the 500 more widely used medicinal plants in several countries.
antioxidant capacity, total phenolic content and total flavonoids content of four different fractions (ethyl acetate, chlorof
aqueous fraction). An experimental study was realized on the 
test. The total phenolic contents (TPC) and the total flavonoids contents (TFC) of the four different fractions were measured
ciocalteu assay and aluminum trichloride 
172.92±14.30 mg/100g of gallic acid equivalent of fraction. The total flavonoids content varied from 1.24
catechin equivalent.  Conclusion : All extracts showed a good antioxidant capacity and ethyl acetate fraction from Kristel area showed the 
highest antioxidant capacity with a value of IC
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The emphasis on the use of medicinal plants had hitherto been placed on the treatment rather than 

prevention of diseases [1]. The role of medicinal plants in disease prevention or treatment been attributed to 
properties of their constituents, usually associated with a wide range of amphipathic molecules, broadly termed 
polyphenolic compounds [2]. Polyphenolic compounds are bioact
vegetable kingdom [3], where more than 8000 are known with different chemical structures and 
Phenolic compounds in various plant products are well recognized as dietary antioxidants. It has been show
that phenolics possess a radical scavenging and metal chelating activity as well as anticarcinogenic properties
[5]. Studies of the biological activities of phenolics, in particular flavonoids, have focused for years on their 
effects on human health [6]. 

Agave is a succulent genus within the monocot family Agavaceae 
largest genus in the family agavaceae that consist of 9 genera and 293 species 
Northern and Central America [9], 
Several Agave spp. have been used in the treatment of scabies, tumors, syphilis and dysentery, and as 
insecticides [11]. 

 Environmental Biology, 10(9) September 2016, Pages: 194-200 

AENSI Journals 

ces in Environmental Biology 
 

ISSN-1995-0756      EISSN-1998-1066 
 

Journal home page: http://www.aensiweb.com/AEB/ 

 

Copyright, American-Eurasian Network for Scientific Informatio n (AENSI 

Phenolic quantification and antioxidant activity of 

agave Americana leaves depending on solvent and 

 

Fawzia Toumi Benali, 1Fatiha Koudach, 1Mustapha Mahmoud Dif, 

development, Faculty of Natural and Life Sciences, Djillali Liabes University, Sidi Bel Abbes 22000. Algeria

Laboratory of Spaces Eco-development, Faculty of Natural and Life Sciences, Djillali Liabes University, Sidi Bel 

This work is licensed under the Creative Commons Attribution International License (CC BY).  

http://creativecommons.org/licenses/by/4.0/ 

17 July 2016; Accepted 28 September 2016; Available online 30 September 2016

Many plants, particularly medicinal plants, have been extensively studied for their antioxidant activity in recent years. 
more widely used medicinal plants in several countries. Objective: The aim of this study was to evaluate 

antioxidant capacity, total phenolic content and total flavonoids content of four different fractions (ethyl acetate, chlorof
fraction). An experimental study was realized on the Agave americana leaves. The antioxidant capacity was estimated by DPPH 

test. The total phenolic contents (TPC) and the total flavonoids contents (TFC) of the four different fractions were measured
 respectively Results: The values of total phenols content ranged from 24.54

of gallic acid equivalent of fraction. The total flavonoids content varied from 1.24± 1.31 to 34.32±3.31 mg/100g 
All extracts showed a good antioxidant capacity and ethyl acetate fraction from Kristel area showed the 

highest antioxidant capacity with a value of IC50= 1.30mg/ml.. 

Agave americana L- leaves-Effect of solvent- phenols, Flavonoids. 

INTRODUCTION 

The emphasis on the use of medicinal plants had hitherto been placed on the treatment rather than 
The role of medicinal plants in disease prevention or treatment been attributed to 

properties of their constituents, usually associated with a wide range of amphipathic molecules, broadly termed 
. Polyphenolic compounds are bioactive substances widely distributed in the 

, where more than 8000 are known with different chemical structures and 
Phenolic compounds in various plant products are well recognized as dietary antioxidants. It has been show
that phenolics possess a radical scavenging and metal chelating activity as well as anticarcinogenic properties

Studies of the biological activities of phenolics, in particular flavonoids, have focused for years on their 

Agave is a succulent genus within the monocot family Agavaceae [7], include around 166 species and is the 
largest genus in the family agavaceae that consist of 9 genera and 293 species [8], which naturally grow in 

 and thrived in semiarid regions such as Mexico, Australia, and Africa 
. have been used in the treatment of scabies, tumors, syphilis and dysentery, and as 
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Many plants, particularly medicinal plants, have been extensively studied for their antioxidant activity in recent years. Agave 
The aim of this study was to evaluate 

antioxidant capacity, total phenolic content and total flavonoids content of four different fractions (ethyl acetate, chloroform, n-butanol and 
leaves. The antioxidant capacity was estimated by DPPH 

test. The total phenolic contents (TPC) and the total flavonoids contents (TFC) of the four different fractions were measured by using Folin-
The values of total phenols content ranged from 24.54± 0.66 to 

1.31 to 34.32±3.31 mg/100g 
All extracts showed a good antioxidant capacity and ethyl acetate fraction from Kristel area showed the 

The emphasis on the use of medicinal plants had hitherto been placed on the treatment rather than 
The role of medicinal plants in disease prevention or treatment been attributed to 

properties of their constituents, usually associated with a wide range of amphipathic molecules, broadly termed 
ive substances widely distributed in the 

, where more than 8000 are known with different chemical structures and activities [4]. 
Phenolic compounds in various plant products are well recognized as dietary antioxidants. It has been shown 
that phenolics possess a radical scavenging and metal chelating activity as well as anticarcinogenic properties 

Studies of the biological activities of phenolics, in particular flavonoids, have focused for years on their 

, include around 166 species and is the 
, which naturally grow in 

ived in semiarid regions such as Mexico, Australia, and Africa [10]. 
. have been used in the treatment of scabies, tumors, syphilis and dysentery, and as 
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Agave americana L, commonly known as century plant [12], native to the arid and tropical regions of the 
western hemisphere, particularly Mexico, and Central America [13].   

American aloe is one of the 500 more widely used medicinal plants in several countries [14]. It has been 
recognized in different system of traditional medicines for the treatment of different diseases and ailments of 
human beings [15], as a diuretic, laxative, emmenagogue; treatment for wounds, syphilis, cardiac disease, GI & 
rheumatic problems; as an insecticide, molluscicide; and in the treatment of hypertension [16]. 

The aim of the present work was to evaluate the antioxidant activity of four from leaves of Agaveamericana 
L. from different Tessala region which characterized by therapeutic flora biodiversity [17] and kristel region 
wich is situated in the North West costal area of Algeria.  

 
MATERIELS AND METHODS 

 
Collection of the Plant Materials: 

The plant leaves were collected in mars-april 2014 from two different areas, coastal and mountains area and 
identified based to the flora of Algeria. [18]. freshly leaves were washed firstly with running water and with tap 
water after they were dried in the shade at room temperature for 20 days. After drying the leaves were ground 
with electric grinder to a fine powder. 

 
Chemicals and reagents: 

Methanol, ethanol, chloroform, petroleum ether, ethyl acetate, n-butanol, 1, 1-diphenyl-2-picryl hydrazyl 
(DPPH), sodium carbonate(Na2CO3), Aluminium trichloride (AlCl3), Sodium hydroxide(NaOH),sodium 
nitrite(NaNO2) 

 
Extraction procedure: 

One hundred of dried and powdered leaves of agave americana were homogenized in mixture (ethanol-
water) (280/80ml: V/V) for 72h at room temperature and with replacement of solvent every 24h.The extract was 
filtered with wathman N1 filter paper and the filtered was evaporate at 40°C and the residue was taken with 
200ml of boiling distilled water [19]. After filtration, the aqueous phase was fractionated with increasing 
polarity solvent successively petroleum ether, chloroform, ethyl acetate and n-butanol. Afterwards, the fractions 
were evaporated separately to remove the solvent in a rotary evaporator. The residues were lyophilized and kept 
in 4 °C for quantitative analyses and evaluation of antioxidant activity. 

 
Preparation of extract: 

Tree milligrams of each lyophilized fractions were suspended with 3ml of methanol (80 V/V). The extracts 
thus obtained were used for investigation [20]. 

 
Estimation of total phenols content: (TPC): 

The estimation of total phenols content was determinate by using folin-ciocalteau reagent according to [20] 
with a slight modification. 500 µl of each extracts were combined with 1.5 ml of distilled water and Folin-
ciocalteau reagent (1ml). After 30 minutes of incubation at room temperature the absorbance is read 
spectrophotometer at 760nm. Total phenolconten tof each extract is determined graphically expressed in terms 
of gallic acid equivalent by reference to a standard curve (y = 0.0033x + 0.059, R² = 0.991) 

 The total phenolic content was expressed as milligrams of gallic acid equivalents per 100 gram of dry 
matter. 
 
Estimation of total flavonoids content: (TFC): 

Total flavonoids in leaves were measured with aluminium trichloride (AlCl3) with catechine as standard, 
according to[21] with a slight modification.  

For the determination of total flavonoids content (TFC), an aliquot of the extract (500 μL) was added to 10 
mL test tube containing 1.5mL of distilled water. 0.3 mL of 5% NaNO2 was added to each mixture and rested 
for 5 min before Addition of 0.3 mL 10% AlCl3. After 6 min, 2 mL of 1 M NaOH was added and vortexed for 
10 s. The absorbance of reaction was measured at 510 nm. Results were expressed as Catechin Equivalent (CE) 
mg/100g dry weight by comparison with the catechine standard curve (y = 0.0108+ 0.0258, R² = 0.9921) 

The total flavonoids content was calculated as catechine (mg CE/100g dry weight) using the following 
formula based on the calibration curve. 

 
DPPH radical scavenging activity assay:  

The 2, 2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity was measured according to [22] . 
Briefly, volume of 50 μl of various concentrations of each sample is added to 1.950 ml of the methanol solution 
of DPPH (0.025 g / l) freshly prepared. With regard to the negative control, the latter is prepared by mixing 50 
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μl parallel methanol with 1.950 ml of a methanol solution of DPPH at the same concentration used. The reaction 
mixture was incubated in the dark for 30min and at room temperature and the absorbance was measured by UV 
spectrophotometer at 515nm. 

The radical scavenging activity was calculated according to the following equation: 
 

% Inhibition =
Absorbance of control –  Absorbance of sample

Absorbance of control
x 100 

 
Statistical analysis: 

Collected data from tree repetitions of experimental extraction were analysed using the software (IBM. 
SPSS. Statistics. 22. 2013). Univariate analyses using two way analyse of variance were performed, sustained if 
significant by a Tukey post hoc test. Differences were considered as significant when p<0.05, highly significant 
when p<0.01 or strongly significant when p<0.001. 

 
RESULTS AND DISCUSSION 

 
Table 1: Two-way ANOVA representing polyphenols variation according to area study. 

Source Compound SS df MS F p  PES R2
adj 

Model 
TFC 3153.267 7 450.467 35.890 <0.001 *** 0.940a 0.914 
TPC 52654.267 7 7522.038 163.403 <0.001 *** 0.986a 0.980 

Constant 
TFC 7310.710 1 7310.710 582.473 <0.001 *** 0.973  
TPC 161657.656 1 161657.656 3511.725 <0.001 *** 0.995  

Area 
TFC 121.686 1 121.686 9.695 0.007 ** 0.377  
TPC 115.981 1 115.981 2.519 0.132  0.136  

Solvent 
TFC 2915.797 3 971.932 77.438 <0.001 *** 0.936  
TPC 45931.505 3 15310.502 332.593 <0.001 *** 0.984  

Area * Solvent 
TFC 115.784 3 38.595 3.075 0.058  0.366  
TPC 6606.781 3 2202.260 47.840 <0.001 *** 0.900  

Error 
TFC 200.819 16 12.551      
TPC 736.539 16 46.034      

TPC: Total phenol compounds; TFC: Total flavonoid compounds; a: R square; R2adj: Adjusted R square; SC: Somme square; df: Degree of 
freedom; CM: mean square; F: Fisher value; p: Significance; PES: Partial eta square. 
 
Table 2: Comparison of polyphenols as solvents by the Tukey test posteriori 

Compound (I) (J) MD (I-J) SE p IC 95% IC 95% 

TFC 

Aqueous phase Chloroform -23.981 2.045 <0.001 -29.833 -18.129 
 n-butanol -11.250 2.045 <0.001 -17.102 -5.398 
 Ethyl acetate  -27.993 2.045 <0.001 -33.845 -22.141 
Chloroform Aqueous phase 23.981 2.045 <0.001 18.129 29.833 
 n-butanol 12.731 2.045 <0.001 6.879 18.583 
 Ethyl acetate  -4.012 2.045 0.243 -9.864 1.839 
n-butanol Aqueous phase 11.250 2.045 <0.001 5.398 17.102 
 Chloroform -12.731 2.045 <0.001 -18.583 -6.879 
 Ethyl acetate  -16.743 2.045 <0.001 -22.595 -10.891 

TPC 

Aqueous phase Chloroform -122.339 3.917 <0.001 -130.643 -114.035 
 n-butanol -50.859 3.917 <0.001 -59.163 -42.555 
 Ethyl acetate  -46.128 3.917 <0.001 -54.433 -37.824 
Chloroform Aqueous phase 122.339 3.917 <0.001 114.035 130.643 
 n-butanol 71.480 3.917 <0.001 63.176 79.784 
 Ethyl acetate  76.210 3.917 <0.001 67.906 84.514 
n-butanol Aqueous phase 50.859 3.917 <0.001 42.555 59.163 
 Chloroform -71.480 3.917 <0.001 -79.784 -63.176 
 Ethyl acetate  4.730 3.917 0.245 -3.574 13.035 

TPC: Total phenol compounds; TFC: Total flavonoid compounds; I:Comparing solvent; J:solvent compared to;MD:meandifference;SE: 
Standard error; p:Significance;IC:confidence Interval. 
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Fig. 1: Polyphenols distribution according to solvents andarea

 
Total flavonoids compounds (TFC):

The TFC is reported as mg catechine
0.0108x+ 0.0258, R2 = 0.9921).The table1 shows that the concentration of total flavonoids (TFC) was varied 
from 1.82±0.19 to 34.32±3.31 mg catechine
31.17±3.05 mgcatechine equivalent/100g fraction
chloroform extract (34.32±3.31) from Kristel region, followed by ethyl acetate (
region, whereas the lowest concentration was obtained in
and Kristel region respectively.  

There is a strongly significant difference
variation in extracted concentration is explained by the 
choice of solvent on the extracted
chloroform and ethyl acetate.when compared with all other solvent used in extracting TFC. Similar resul
reported for the fruit of Arbutus unedo L
moderately polar solvent. 

There is a strongly significant difference
acetate of ethyl (p=0.243) with a difference on average of 4
acetate (29.64). 

A highly significant difference 
of the TFC is explained by the difference of the zones 
(19.70).   

A high flavonoid content is an important feature to consider a given plant extract as a worthy source of 
antioxidant phenols. 

Many studies have reported that flavonoids group was accumulating in the tissues of agave genus. In this 
case, [23] reported two flavonol glycosides (kaemp
in the flowers, [24] reported a complex 
in the somatic tissues of A. americana

The total flavonoids of agave species were
4.90 mg/g dry weight in A.americana 
varied between 43to 304.8 mg/100g of dry plant matter
variability in the contents depended on the different solvents used for p
 
Total phenols compounds (TPC): 

Total phenolic compounds, as determined by Folin
equivalents by reference to standard curve (y = 0.0033x
different extracts and fractions shows that the plant is rich in total 
table 1. The yield of total phenolic extract (TPC) ranged from 
gallic acid equivalents (GAE) in kristel region
gallic acid equivalents (GAE) in Tessala region
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Polyphenols distribution according to solvents andarea 

: 
is reported as mg catechine equivalent/100g fraction, by reference to standard curve (y = 

The table1 shows that the concentration of total flavonoids (TFC) was varied 
mg catechine equivalent/100g fraction in Kristel region 

equivalent/100g fraction in Tessala region. The highest yield was obtained in 
) from Kristel region, followed by ethyl acetate (31.17±3.05

region, whereas the lowest concentration was obtained in water fraction (1.24±0.07; 1.82±0.19

significant difference between the methods of extraction (p<0.001), 93.6% 
in extracted concentration is explained by the variability of solvents used, indicating an effect of the 

the extracted quantity. The results showed that the highest values were registered in 
when compared with all other solvent used in extracting TFC. Similar resul

reported for the fruit of Arbutus unedo L [19], indicating that effective flavonoid extraction from fruit 

significant difference between various solvents put aside between 
ith a difference on average of 4.012, the greatest concentration obtained

A highly significant difference was marked between the two area of study (p=0.007), 37.7% of 
of the TFC is explained by the difference of the zones of study, thus the greatest average observed 

A high flavonoid content is an important feature to consider a given plant extract as a worthy source of 

tudies have reported that flavonoids group was accumulating in the tissues of agave genus. In this 
two flavonol glycosides (kaempferol-3-O-glucoside and kaempferol-3
] reported a complex flavanone (5,7-dihydroxi-6,5’-dimetoxi-3’, 4’-metilenedioxiflavanone) 

americana. 
of agave species were estimated in various studies: [25] indicated an amount 

americana leaves. [26] Reported a level of flavonoids in the le
varied between 43to 304.8 mg/100g of dry plant matter. In agreement with our findings
variability in the contents depended on the different solvents used for preparing the extracts.

compounds, as determined by Folin-Ciocalteu method, are reported as gallic acid 
equivalents by reference to standard curve (y = 0.0033x+ 0.059, R2 = 0.9911). The quantitative estimation of the 
different extracts and fractions shows that the plant is rich in total phenolic according to the values shown in 

extract (TPC) ranged from 25.85±4.90 to 141.31±8.19
in kristel region and from 24.33±0.66 to 172.92±14.30 

gallic acid equivalents (GAE) in Tessala region. The results show that the highest concentration of 
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31.17±3.05) from Kristel 
1.82±0.19) from Tessala 

of extraction (p<0.001), 93.6% of the 
indicating an effect of the 
values were registered in 

when compared with all other solvent used in extracting TFC. Similar results were 
onoid extraction from fruit using a 

ious solvents put aside between chloroform and 
concentration obtained by ethyl 

of study (p=0.007), 37.7% of the variation 
greatest average observed in Krichtel 

A high flavonoid content is an important feature to consider a given plant extract as a worthy source of 

tudies have reported that flavonoids group was accumulating in the tissues of agave genus. In this 
3-O-rutinoside) present 

metilenedioxiflavanone) 

[25] indicated an amount of 0.96 to 
a level of flavonoids in the leaves of A.attenuate 

with our findings, [26] indicate that the 
reparing the extracts. 

Ciocalteu method, are reported as gallic acid 
= 0.9911). The quantitative estimation of the 

according to the values shown in 
±8.19 mg/100g expressed as 
4.30 mg/100g expressed as 

. The results show that the highest concentration of 
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phenolic172.92±14.30 and141.31±8.19 
chloroform extract and the lowest concentration of 
mg/g expressed as gallic acid equivalents.
total phenolic compounds from the leaves of A. 

There is a strongly significant difference between the methods of extraction (p<0.001), 98.4% of the 
variation in extracted concentration is explained by th
choice of solvent on the extracted quantity.  
depending to the polarities of the compounds present in the plant
solvents such as water, acetone, ethyl acetate, alcohols will influence the yields of 

There is a strongly significant difference between solvents used put aside between N
ethyl (p=0.631) with a difference on average of 7.09, the greatest concentration po
(149.57).  The solubility of phenolic
polarity of the solvents used [3]. 

Although there is no significant difference between the zones of studies (p=0.132), it is proven that the 
greatest averages observed in Krichtel

There is a strongly significant difference between the methods used, fascinating in considerati
used (p<0.001), 90% of the variation in extracted concentration is explained by the interaction of the two 
factors. 

Agave species synthesize an important richness of phenolic compounds. The total phenols were estimated 
in various studies: [25] indicate an amount of 4.49 to 12.30 mg/g dry weight. 
dry matter. 

 
Antioxidant activity: 
 

 
Fig. 2: Inhibition rate variation according to solvents and area

 
The antioxidant activity of the 

radical scavenging. A lower IC50 indicates a h
values in the DPPH radical scavenging activity assay of the extracts. 

The DPPH test is the oldest indirect method for determining the antioxidant activity, which is based on the 
ability of the stable free radical 2, 2-

The results revealed that ethyl ac
followed by the ethyl acetate fraction from 
observed in aqueous fraction of 
moderately higher antioxidant activity of compounds

All fractions showed high DPPH scavenging capacity with an 
the lowest antioxidant activity. The
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141.31±8.19 mg/100g expressed as gallic acid equivalents 
extract and the lowest concentration of phenolic was observed in water fraction with 24.54

mg/g expressed as gallic acid equivalents. In our results, the chloroform solvent was the best for extraction of 
compounds from the leaves of A. americana L. 

There is a strongly significant difference between the methods of extraction (p<0.001), 98.4% of the 
variation in extracted concentration is explained by the variability of solvents used, indicating an effect of the 
choice of solvent on the extracted quantity.  Variation in the amount of polyphenols in the different fraction 
depending to the polarities of the compounds present in the plant[27;28], but also th
solvents such as water, acetone, ethyl acetate, alcohols will influence the yields of phenolic

There is a strongly significant difference between solvents used put aside between N
) with a difference on average of 7.09, the greatest concentration posted by using chloroform 

phenolic is governed by the chemical nature of the plant sample, as well as the 

Although there is no significant difference between the zones of studies (p=0.132), it is proven that the 
Krichtel area (84.26).   

There is a strongly significant difference between the methods used, fascinating in considerati
used (p<0.001), 90% of the variation in extracted concentration is explained by the interaction of the two 

synthesize an important richness of phenolic compounds. The total phenols were estimated 
indicate an amount of 4.49 to 12.30 mg/g dry weight. [30]   Estimate

Inhibition rate variation according to solvents and area 

The antioxidant activity of the different fractions of agave americana leaves is evaluated using the
indicates a higher antioxidant activity of a compound [31

values in the DPPH radical scavenging activity assay of the extracts.  
The DPPH test is the oldest indirect method for determining the antioxidant activity, which is based on the 

-diphenyl-1picrylhydrazyl to react with hydrogen donors including phenols
ed that ethyl acetate of Kristel area exhibit highest activity with I

fraction from Tessala area with IC50=4.28mg/ml and the lowest value was 
of both areas (IC50= 61.19mg/ml, IC50= 68.71mg/ml).

moderately higher antioxidant activity of compoundsin agave americana leaves belonging to flavonoids group.
high DPPH scavenging capacity with an exception of aqueous phase

 higher antioxidant activity of different fractions might be attributed to their 

g expressed as gallic acid equivalents was observed in 
ved in water fraction with 24.54±0.66 

e best for extraction of 

There is a strongly significant difference between the methods of extraction (p<0.001), 98.4% of the 
indicating an effect of the 

Variation in the amount of polyphenols in the different fraction 
but also the choice of extraction 

phenolic extracted [29]. 
There is a strongly significant difference between solvents used put aside between N-butanol and acetate of 

sted by using chloroform 
is governed by the chemical nature of the plant sample, as well as the 

Although there is no significant difference between the zones of studies (p=0.132), it is proven that the 

There is a strongly significant difference between the methods used, fascinating in consideration the organ 
used (p<0.001), 90% of the variation in extracted concentration is explained by the interaction of the two 

synthesize an important richness of phenolic compounds. The total phenols were estimated 
Estimate a level of 7.7 g/Kg 

 

evaluated using the free 
31].Fig2shows the IC50 

The DPPH test is the oldest indirect method for determining the antioxidant activity, which is based on the 
1picrylhydrazyl to react with hydrogen donors including phenols. 

ristel area exhibit highest activity with IC50=1.30 mg/ml 
=4.28mg/ml and the lowest value was 

= 68.71mg/ml).[25],indicate that the 
belonging to flavonoids group. 

exception of aqueous phase which showed 
higher antioxidant activity of different fractions might be attributed to their 
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high concentration of phenolic compounds. The antioxidant activity of plants varies by species and within the 
same species differences were found depending on the solvent extraction, the physical condition of the plant 
material (fresh or dried) or environmental factors [32]. 
 
Conclusion: 

This study was determinate for the first time the total phenols and flavonoids content of A americana leaves 
with different extracting solvent as well as the evaluation of antioxidant capacity of the fractions. 

Our results showed that agave americana leaves have a potential as source of phenolic compounds and 
demonstrate a good antioxidant capacity. We can conclude that varies values of phenolic compounds related to 
solvent polarities. The highest value of TPC and TFC was registered by chloroform and ethyl acetate. Moreover, 
the free- radical scavenging revealed that all fractions have significant antioxidant capacity, while ethyl acetate 
presented the better DPPH scavenging activity when compared with all other solvent. 

This preliminary studyrevealed the potential of agave Americana leaves and their richness of 
phytochemicals confirmed their uses as naturel antioxidant and justify their medicinal values. 

Further research should incorporate in the future for isolate and identify of antioxidant compounds.  
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