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Background: Agave americana is medicinal plant that grows in different region of the 

western of Algeria which influence on the concentration of secondary metabolites 

affected by different ecological factor. Objective: in our study we determinate the 
phenolic compounds and evaluation of antioxidant capacity Agave americana leaves. 

Results: Our results confirm that Tessala region have a high phenolic compound 
concentration and the highest antioxidant activity. Conclusion. We can explain this 

results to a biotic stress of aridity which contribute to the highest concentration of 

secondary metabolites 
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INTRODUCTION 

 

Medicinal plant parts are commonly rich in phenolic compounds, such as flavonoids, phenolic acids, 

stilbenes, tannins, coumarins, lignans and lignins (Yu-Ling HO et al., 2012) .In recent years, the extract of many 

plants have been screened for their antioxidant activities(El diwani et al.,2009). 

The genus Agave includes 166 species and is the largest genus in the family agavaceae that consists of 9 

genera and 293 species. (Good-Avila et al., 2006) and occurs natively in the arid and tropical regions of the 

Western Hemisphere, particularly Mexico and Central America (Zou et al., 2006), although some species can be 

found growing as introduced in several countries of African (Zwane et al., 2010) and Asia (Chen et al., 

2009).several authors have described the use of agave as a good source of fibre, food and beverage. (Almaraz- 

Abarca et al., 2009).  Agave spp. have been used in the treatment of scabies, tumors, syphilis and dysentery, and 

as insecticides. (Zou et al., 2006). 

Agave Americana L, ( Figure1) commonly known as centaury plant, is one of the most popular and the most 

abundant varieties of agave species. (chattopadhyay and Khan, 2012), native to arid and semi arid region from 

the southern to the northern south of America. (faucan (1998-2004). It was introduced to Europe and Africa by 

Spanish and Portuguese. (Msahli et al., 2007), where it naturalized rapidly, especially in the high arid region 

around the shores of the Mediterranean. (Lewin et al., 1985), it is now cultivated worldwide as an ornamental 

plant. (chattopadhyay and Khan., 2012). 

Centaury plant is one of the 500 more widely used medicinal plants in several countries. (Lozoya and 

Lozoya,1982), for its  diverse range of properties like anti-inflammatory.(Peana et al, 1997 ;Monterrosas-

Brisson et al, 2013), cytotoxic and antitumor activity. (ketan et al., 2011), antioxidant (Ben hamissa et al., 

2012), antibacterial (Khan et al., 2010), and it also showed an antifungal activity against the pathogenic 

microorganisms (Santos et al., 2009), this activities can be attributed to the presence of different chemical 

constituents including many of saponins, some rang of flavonoids comprise homoisoflavanoid (Tinto et al., 
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2005), flavanols isolated from the flowers of this plant (Subramanian and Nair., 1970), latter Parmar et al (1992) 

were identified for the first time a complex flavanone from the somatic tissue of Agave americana. 

The objectif of our study is to determinate and quantify the phenolic compounds present in the leaves of 

agave americana and to evaluate their antioxidant capacity. 

 

MATERIALS AND METHODS 

 

Plant material: 

In this work, the leaves of agave Americana L (figure1) was collected during the period of mars-juin 2014 

from three different regions (Tessala (semiarid climat), kristel (wet climat)  and boufatis (semiarid climat), with 

different geographic location situated in the north west of Algeria, freshly leaves were conserved at 4
0
C and the 

other were washed firstly with tap water and dried in the shade at room temperature for 20 days. 

 

 
 

Fig. a.1: Agave americana of Kristel                             Fig. b.1: Agave americana of region Boufatis region 

 

 
 

Fig. a.1: Agave americana of Tessala region. 

 

Extraction procedure: 

Two milligrams of dried leaves were macerated with 20ml of 96% methanol using a mortar and pestle and 

were kept for 24h.the methanolic extract was filtered through whatman NO. 1 filter paper and kept in the dark at 

4
0
C. 
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Determination of total phenolics: 

The phenolic total (TPC) of plant extract was determined by spectrometric method using Folin-Ciocalteu 

according to (Benhammou et al., 2012) with some modification. Two hundred microliter of each sample was 

added in the test tube followed by 1ml of Folin-Ciocalteu diluted 10 times with distillated water and 0.8 ml of 

7.5% sodium carbonate.  

After 30 mn, absorbance was measured at 750nm using a spectrophotometer  and a gallic acid as standard 

(y = 0,0001 x + 0,135, R² = 0,991.). .the results were expressed as gallic acid equivalents.  

 

Total flavonoids content: 

Total flavonoids in leaves were measured with aluminium chloride (AlCl3) with catechine as standard, 

according to ( kim et al., 2003) with a slight modification. 

For the determination of total flavonoids (TF), 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 votexed for 10 s. The 

absorbance of reaction was measured at 510 nm. Results were expressed as Catechin Equivalent (CE) mg/g dry 

weight by comparison with the catechine standard curve.( y = 0,0021x + 0,0275, R² = 0,9917) 

The total flavonoids content was calculated as catéchine (mg CE/g dry weight) using the following formula 

based on the calibration curve. 

 

Condensed tannins content: 

Condensed tannins content was determined by using the vanillin-Hcl  methode reported by (Price et al., 

1978). Aliquots (0.1ml) of each extract were mixed with 3ml of 4% vanillin and 1.5 ml of Hcl reagent in test 

tube, incubated during 20mn at room temperature and the absorbance was read at 500nm. 

Catechine was used as standard (y = 0,0028x - 0,0253, R² = 0,9983) and the results obtained were expressed 

as mg catechine equivalent/g dry weight. 

 

DPPH radical scavenging activity assay: 

The 2, 2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity was measured according to (Wang 

et al., 1998). 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 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 30 and at room temperature and the 

absorabance was measured by UV spectrophotometry at 515nm. 

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

% Inhibition = (Absorbance of control – Absorbance of sample) X 100  

                                                 Absorbance of control 

 

Statistical study:  

All evaluations of results were performed twice. Data were expressed as means standard derivation (S.D.). 

 

RESULTS AND DISCUSSION 

 

In the last few years, identification and extraction of phenolic compounds from different plants has become 

a major area of health and medical related research (Dai et al., 2010).the present study evaluates the phenolic, 

flavonoids content and condensed tannins as well as antioxydante capacity of dry sample of Agave americana 

leaves. 

Phenolic compounds were extracted with methanol solvent for the fresh and dry sample. For this we have 

chosen 3 stations with different geographic locations, then we have determinate and analysed the concentration 

of total phenolic compounds in dried leaves of A.americana spectrophotometric methods .the results are 

presented in (Table1). 

 
 TPC (mg GAE/g) 

 

TFC(mg CE/g) 

 

TCT(mg GAE/g) 

 

Dry  matter  Extract  Dry matter  Extract Dry matter Extract 

Tessala  6.54±0.02 12,77±0.04 1.58±0.10 3.09±0.19 0.71±0.08 1.39±0.15 

Boufatis  6.58±0.03 7.19±.0.04 2.88±0.05 3.15±0.06 0.81±0.02 1.22±0.01 

Kristel  6.41±0.004 7.48±0.005 2.89±0.24 3.38±0.28 0.95±0.008 1.11±0.009 

 

Total phenolic content:  

Polyphenols are secondary metabolites of plants and are generally involved in defense against ultraviolet 

radiation or aggression by pathogens (Rivzi and Pandey, 2009). In recent years, polyphenols have gained a lot of 
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importance because of their potential use as prophylactic and therapeutic agents in many diseases, and much 

work has been presented by the scientific community which focuses on their antioxidant effects (Vladimir-

Knežević, 2012). 

The total polyphenols content (TPC) was determined using the oldest methods by using the folin-ciocalteu 

and garlic acid as standard. The values were showed in (table 1). As shown in the table the TPC ranged from 

(6.41 mg GAE/g to 6.58 mg GAE/g) in dried samples while in the fresh mater ranged from (3.90 mg GAE/g to 

5.87 mg GAE/g) .The highest concentration of total polyphenols was determined in dry mater of Boufatis region 

6.58 mg GAE/g  

Our results is similar of results (7.7 mg) reported by Nasri et al. (2012) and lower than the concentration 

(8.70 mg) reported by Ben hamissa et al. (2012). 

 

Total flavonoids content: 

Flavonoids are phenolic substances isolated from a wide range of vascular plants (Pietta, 2000), they have 

aroused considerable interest recently because of their potential beneficial effects on human health-they have 

been reported to have antiviral, anti-allergic, antiplatelet, anti-inflammatory, antitumor and antioxidant 

activities (Sharma et al., 2012). The yield of TFC was shown in table 1. 

The dried leaves extracts of the two region Boufatis and Kristel showed the highest value of flavonoids 

content (2.88 mg CE/g and 2.89 mg CE/g) , while Tessala region showed the lowest value  (1.58 mg CE/g). 

The results our study is highest of the result obtained by Ben hamissa et al. (2012). 

 

Condensed tannins: 

Tannins are secondary metabolites that occur naturally in variety of plants (Iqbal et al., 2011), they have a 

protective function in the bark of the roots and stems, or any outer layers of plants (Clinton, 2009). Condensed 

tannins content CT was determinate by vanillin essay and the result was presented in table1. 

In our study we have found the higher concentration of CT in the dried extracts of Kristel locality (0.95 mg 

GAE/g), and the lower concentration the dried extracts of Tessala locality (0.71 mg GAE/g). When we compare 

our result with the research of Nasri et al., 2012 we can say that our plant is more concentrated (0.95 mg 

GAE/g) than the concentration (0.4 mg GAE/g) obtained by Nasri et al., 2012. 

 

DPPH radical scavenging activity: 

DPPH radical scavenging activity is one of the most widely used method for screening the antioxidant 

activity of plant extract (Sahu et al., 2013) because it is fast, easy and reliable and does not require a special 

reaction and device (Aksoy et al .,2013).the IC50 of metanolic extracts was represents in the table 2. 

 
Region  IC 50 (mg/ml) 

Tessala 179,310345 

Boufatis 338,181818 

kristel 342,857143 

 

Conclusion: 

The contents of total phenols, total flavonoids and condensed tannins of Agave Americana leaves are 

positively correlated with antioxidant activity. We can explain the highest concentration of phenolic compound 

in Tessala region to the highest aridity of this ecosystem compared to other region . 

After we try to find the different between the molecules concentration using LC-MS to proof deeply these 

differences. 
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