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ABSTRACT  
The main objectif of the present study was to investigate he effectect of different draying methods on the biochemical characteristics of tow 
spontaneous medicinal plants (Asphodelus tenuifolius and Retama retam retam) in the region of Ouargla and Ghardaïa. In addition to 
studding their biochemical compounds. The experiments was based on draying the leaves by four different methods, (in the shade, solar 
dryer, oven (45 °C), by lyophilization), the and  fresh plants were used as control. The extraction was performed by using  cold maceration 
with  mixter of methanol- water (70/30). Lastly the different extracts were used for  the biochemical analysis. The results of polyphenol 
analysis for plants showed a higher yield for the extracts of Retama retam and Asphodelus tenuifolius (220,89 µg GAE / g DW and 101,82 
µg GAE / g DW) for fresh and Lyophilizerd method respectively. In parallel, their flavonoid content was 37,44  µg QE /g DW at the oven,  
and 16.10 µg QE / g DW at  that Lyophilizerr. Furthermore the contents of tannins that extracted from plants dried by oven was 7.09 µg 
GAE /g DW for Retama retam retam, and 0.78 µg GAE / g  DW for Asphodelus tenuifolius. Regarding the biological test for alkaloids and 
reducing sugars, the results showed the presence of these compounds in all extracts except the extracts of fresh samples and solar draying of 
Retama retam retam. Also, the extracts of oven and solar draying from Asphodelus tenuifolius were free from the alkaloids. Moreover, 
regarding the antibacterial activity, the results showed low activity for both plants over the two bacterial strains: Pseudomonas aeruginosa 
and Escherichia coli.  It was concluded that the method of drying oven is suitable to retain the most of chemical compounds of Retama 
retam retam. However, it was observed that lyophilization was the most conservative method for Asphodelus tenuifolius. On the other side, 
it was concluded that Retama retam has low antibacterial activity against Pseudomonas aeruginosa; in parallel Asphodelus tenuifolius has 
remarkable antibacterial activity against both bacterial strains studied. 
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INTRODUCTION 
 

The Saharan flora, is remarkable for its adaptation to a dry climate and salty soil [1]. It appears to be very poor 
if we compare the small number of species that inhabit this desert to the enormity of the area it covers only, it to 
includes 1200 species [2]. 

           Recently, the scientific research was interested in plant compounds that are intended for use in the 
plant protection field. The molecules derived from so-called natural plants are considered a major source of 
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drugs; knowing that over 120 compounds from plants are used today in modern medicine and nearly 75% of 
them are applied according to their traditionals [3]. 

There are several studies on medicinal plants and spontaneous in the region of Ouargla. As inventories that 
were made by [4] and [5], studies are accompanied by chemical analyses and other work on phytochemical 
studies and biological activities of the plant Limoniastrum guyonianum [6]. The objectives of this work are 
designed to study the effect of some drying modes on natural compounds in some wild plants to medicinal 
character with a simple biochemical assay (determination of total phenols, flavonoids, tannins, biological testing 
of reducing sugars, alkaloids). 

 
MATERIAL AND METHODS 

 
This work  is for contribute to broaden the spectrum of biological active compounds, it may become 

substitutes for synthetic drugs, and determined to effect the loss of these assets composed, the latter has changed 
their herbal characteristics, by using different  drying modes. 

The study focuses on the extraction solutions of 02 medicinal plants (Retama retam retam, Asphodelus 
tenuifolius) and study of their total compounds by assaying a share of total phenols, flavonoids and alkaloids, 
and other tests proportion of reducing sugars and alkaloids. 

The leaves of these plants are subjected to different drying methods are drying in the oven 45°C , shade, , 
and solar dryer, Lyophilizerr  and fresh leaves for each plant order to get  10 different lots. 

 
Sampling of plant species: 

The choice of plantes was based on a sample taking into account the structure of the vegetation where 
ecological floristico- homogeneity criterion is privileged. For good success of the sampling, the season in which 
the development and floristic diversity is maximum, including annuals is retained. Flowering perennials easy 
identification[7]. The spontaneous species are harvested in tow areas Ouargla and Ghardaia (Septentrional 
Sahara) between February and April. The plants was transported to the laboratory in kraft paper which are noted 
all information about plants. 

 
Preparation of crude extracts (phenolic compounds): 

The test plants were macerated in a water-alcohol mixture (methanol / water, 70/30, v / v). Maceration is 
repeated 3 times with solvent renewal. The three extracts are combined after careful decanting Wattman paper 
filter, the filtrate is evaporated by rotary evaporator (Buchi) of 45 °C to 60 °C until the total elimination of 
methanol and dried in the oven with a temperature is not exceeding 40 ºC, after vacuum concentration, the 
methanol aqueous residue is diluted with methanol, it is put into glass vials, sterile and dark [8].  
 
Biochemical analyzes: 
Bioassay of reducing sugars: 

Is reacted in the hot test solution on the Fehling previously brought to the boil. The presence of a reducing 
sugar is manifested by the appearance of a red precipitate [9], [10]. 

 
bioassay alkaloids: 

2 ml of an extract solution 10% in water containing a drop of concentrated HCl and 3 drops of reagent 
Bouchardat (iodine 2.5 g, KI and 5 g H2O 100 ml). A reddish brown precipitation means the presence of 
alkaloids. 

 
Determination of total phenols: 

Secondary metabolites are a wide range of plant molecules, their chemical nature and contents vary widely 
from one species to another. Several analytical methods can be used for quantification of total phenols. The 
analysis by the Folin Ciocalteu reagent is used the most. 

Polyphenols were determined spectrophotometrically, following the protocol used by [11]. 1 ml of the 
mehanolic extract of the plant is mixed with 5 ml of Folin-Ciocalteu reagent (2M), diluted 10 times and 4 ml of 
sodium carbonate (Na2CO3) at a concentration of 75g/l. The absorbance is measured at 760 nm after incubation 
for 30 min at Shade. The calibration curve is made by the gallic acid, following the same steps of the assay. All 
measurements were repeated 3 times.  
 
Determination of flavonoids: 

The flavonoids are widely used class of secondary metabolites in the plant kingdom [12] 
Determination of flavonoid Quercetin used the method. 1ml of the extract of the plant is mixed with 1 ml of the 
solution of aluminum trichloride (20 mg/ml AlCl3). After incubation in the dark for 30 minutes at Shade, the 
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absorbance of the mixture was measured at 430 nm against a distilled water blank using the same ultraviolet 
spectrophotometer. 

condensed tannins assay (CTLES condensed tannins are determined by the method in the acidic medium 
vanillin. This method is based on the ability of vanillin reacted with units of condensed tannins in the presence 
of acid to produce a colored complex measured 500 nm. the reactivity of vanillin with tannin does not imply that 
the first unit of the polymer. the amounts of tannins are estimated using vanillin method [13]. To quantify the 
condensed tannins, must be used a standard curve. 

 
Test for antimicrobial activity: 

For antimicrobial test was carried out by the disc method [14]. The culture medium consisted of nutrient 
agar for the isolation and maintenance of parallel bactériennes. En strains, are used the Mueller Hinton agar 
culture medium for incubating the bacteria with the samples. The microbial support is made of Escherichia coli, 
Pseudomonas aeruginosa were isolated from pathological material from Biskra bacteriology laboratory. 
These strains were cultured in dishes of kneaded containing nutrient agar. After 24 h incubation at 37°C, 
microbial suspensions were prepared for each microorganism in water physiology. 

 
RESULTS AND DISCUSSION 

 
The principle of drying is simple and involves removing the water in the plant as soon as possible while 

preserving the species and active ingredients. In general, the taste and qualities of herbs keep well by drying. In 
general, the taste and qualities of herbs keep well by drying [15].  

 
Test reducing sugars: 

The results of biological testing of reducing sugars are shown in Table I. Reducing sugars are detected by a 
test in the presence of Fehling leading to a brick-red precipitate. Through Table I, we note the presence of 
reducing sugars in the two species studied in different drying methods. 

the total sugar content varies depending on the climate, season and stage of plant development, for example, 
high temperatures and low precipitation tend to increase the parietal fraction and reduce the soluble content of 
plants [16]  

 The study [17] shows the presence of glucomannan polymer type in several species of the Liliaceae family 
such as Asparagus officinalis, Edymion mutans and Scilla nonscripta. The high percentage of glucose and 
mannose, shows the type of glucomannan polysaccharide present in the crude extract of water-soluble 
polysaccharides leaves of Asphodelus tenuipholius. 

Through the studies [18] The water-soluble polysaccharides from leaves of Asphodelus tenuifolius show a 
predominance of mannose and glucose 39.25% to 31.55%, followed by 10.92% glucuronic acid and 8 , 9% 
arabinose. Rhamnose and xylose are presented in small percentage with 5.22% and 4.14% respectively. 
 
Table I: Resultats of biologique test of sugars reducteurs  

Plant Drying mode Sugars reducteurs 
Retama retam  
 

Fresh + 
Shade ++ 
Oven + + + 
solar dryer ++ 
Lyophilizer + 

Asphodelus tenuifolius Fresh ++ 
Shade +++ 
Oven +++ 
solar dryer +++ 
Lyophilizer + 

 
Test alkaloids: 

Table II presents the test results of the presence or absence of alkaloids in the species studied in different 
drying methods. To perform this test using the reagent Bouchardat. A reddish brown haste signifies the presence 
of alkaloids. In the species Retama retam retam, the presence of alkaloids observed in samples dried in the open 
air and in the oven. In parallel, for the species Asphodelus tenuifolius, the methanol extracts are dried in the 
open air and fresh plant extract, are marked by the presence of alkaloids. Table II shows that the method of 
drying in the open air is best for conservative alkaloids in both species studied. According to [19], natural drying 
barks of Alstonia boonei outdoors could limit losses alkaloids, one of its active ingredients. The action of light 
and / or heat have an influence on the total alkaloid content in particular and other chemical extracts of this plant 
groups in general [20]. 
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According to [20], alkaloids rarely exist in the plant, in the free state, usually, they are combined with 
organic acids (acetic, citric, malic ..) or tannins. Their content is Very variable. Generally, it is between 1% and 
2 to 3% (dry weight). Sometimes we find 10% higher contents (bluffs of quinine). 

 
Table II:  Resultats of biologique test of alcaloïdes 

Plant Drying mode Alcaloïdes 
Retama retam  
 

Fresh - 
Shade + 
Oven + 
solar dryer - 
Lyophilizer - 

Asphodelus tenuifolius Fresh + 
Shade + 
Oven - 
solar dryer  -  
Lyophilizer + 

 
Determination of total phenols: 

Quantitative analysis of extracts polyphenols was performed by [21] the Folin-Ciocalteu reagent. The 
calibration curve is made by the gallic acid. The total phenol content is reported in mg gallic acid equivalent / g 
of plant extract, is determined by an equation: y = a x+b. The results of the test plants have shown in (Fig. 1). 

From the results obtained in the species Retama retam retam, the highest content of polyphenols is recorded 
in the fresh extract (220.89 µg GAE / g DW). In parallel to the species Asphodelus tenuifolius the best values of 
total phenols are obtained in Lyophilizerd samples (101.82 µg GAE / g DW). 

According to [22], the variation of the levels of polyphenols are according to the species limonaistrum 
guyonanum represents contents of 21,291mg Eq gallic acid / g of extract for the hydroalcoholic extract and 
15.266 mg Eq gallic acid / g for the aqueous extract. 

According to [23], the distribution of secondary metabolites may change during development of the plant. 
This may be related to the harsh climatic conditions (high temperature, sun exposure, drought, salinity), which 
stimulate the biosynthesis of secondary metabolites such as polyphenols. In general, the content of polyphenols 
differ qualitatively and quantitatively from one plant to another, this can be attributed to several factors: 

climatic and environmental factors: geographical area, drought, ground attacks and diseases ... etc. [24]  
¬ The genetic heritage, the period of harvest and stage of plant are development [11]. 

¬ The method of extraction and quantification method can be influence the estimation of the content of total 
phenols [25]. 

To get the maximum recovery of polyphenols, methanol is suitable solvent [23]. According to [26], water 
and methanol are both polar solvents especially extract glycosylated flavonoids and tannins. While flavonoid 
aglycones are extracted with alcohols or water-alcohol mixtures [27]. 

aqueous methanol 70% is two times more effective than the pure methanol for the extraction of phenolic 
compounds of rapeseed [28] 

  

 
 
Fig. 1: the content of total phenols in the species studied for different drying methods 
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Determination of flavonoids: 
The assay of flavonoids was performed according to a method of using AlCl 3 as the standard method of 

Quercetin, Fig. 2 shows the concentrations of flavonoids (expressed in µg QE / g DW) in extracts of plants have 
studied to different drying methods. 

A calibration curve was performed with the Quercetin at a wavelength 430 nm. 
Among the species Retama retam retam, the concentration of flavonoids is the highest recorded in the extract of 
oven 37.44 µg QE / g DW. 

Regarding the species Asphodelus tenuifolius the best flavonoid contents are marked in extracts of 
Lyophilizerd  dried plants with values of 16.10 µg QE / g DW. 

Outside plants that used fresh, it is necessary to very carefully dry those one wishes to keep. It is very 
important that drying takes place quickly to avoid the damage to plants, their fermentation and loss of their 
active ingredients (Fig. 2) [29]. 

 

 
 
Fig. 2: The tenures of flavonoids in plants studied different drying methods. 

 
condensed tannins assay: 

(CTLES condensed tannins are determined by the method in the acidic medium vanillin. This method was 
based on the ability of vanillin reacted with units of condensed tannins in the presence of acid to produce a 
colored complex measured 500 nm. the reactivity of vanillin with tannin does not imply on the first unit of the 
polymer. the amounts of tannins are estimated using vanillin method [13]. To quantify the condensed tannins, 
must be use a standard curve. 

Among the species Retama retam and Asphodelus tenuifolius oven dried, we see the greatest values of 
tannins compared to other drying methods that 7,09 µg GAE / g DW and 0.78 µg GAE/g DW respectively 
(Fig.3). 

The study of condensed tannins is currently less advanced; However, they are arguably the most important. 
It seems definitiVEly demonstrated these tannins are formed by the polymerization of basic molecules with the 
general structure of flavonoids and  which the most important are the flavanols-3 (catechins) and flavanediols-
3,4 (leucoanthyocyanidines) [30]. 
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Fig. 3: The tenures of tannins in plants studied to different drying methods. 
 

Antibacterial tests: 
The table shows the different results of the antibacterial activity of all species studied in different vis-a-vis 

methods of drying two bacterial strains. 
In the species Retama retam retam, there has been a growth inhibition of the bacteria Escherichia coli, they 

are Very small but there are remarkable circular zones around the disc in the studied extracts which are dried in 
the open air. But in the same species of plant Pseudomonas aeruginosa bacteria test, we see low activity 
compared to that with Escherichia coli, while no inhibitive observed action against the bacteria fresh plant 
(Table III). 

While, for the species Asphodelus tenuifolius, there is weak inhibitory zone for the bacteria Escherichia coli 
or Pseudomonas aeruginosa in all drying methods except oven mode and Lyophilizerd to the latter strain which 
are presented inhibition zones a little remarkable (table VI). 

According to [31] and [32] Several studies have also reported that aqueous extracts of different plant family 
Asteraceae showed no antibacterial activity, while the organic extracts and essential oils of these plants inhibit 
very significant growth strains tested. 

It was reported that the compounds responsible for the antibacterial action seems likely to be the phenolic 
diterpenoids, which are the main components of the non-polar fraction extracts of plants [33]. 

As long as the two extracts were the same antioxidant capacity, and that the flavonoid aglycones are 
insoluble in water whereas glycosylated flavonoids are also readily soluble in water and alcoholic solutions [34], 
it can be inferred that the two extracts contain glycosylated flavonoids responsible for this activity. 
 
Table III:  Resultats of antibactial activity of Retama retam (Retem) 

 Escherichia coli Pseudomonas aeruginosa 
Retama retam F. [1mg/ml] 1 mm - 
Retama retam F. [0,75mg/ml] 2 mm - 
Retama retam F. [0,5 mg/ml] 1 mm - 
Retama retam F. [0,25 mg/ml] 1,5 mm - 
Retama retam oven [1mg/ml] 0,5 mm 0,5-1,5 mm 
Retama retam oven [0,75mg/ml] 1 mm 1 mm 
Retama retam oven [0,5 mg/ml] 1,5 mm 0,5 mm 
Retama retam oven [0,25 mg/ml] - 1 mm 
Retama retam Shade[1mg/ml] 3-4 mm 0,5-1 mm 
Retama retam Shade[0,75mg/ml] 3-5 mm 0,5-3 mm 
Retem Shade[0,5 mg/ml] 1 mm 2,5-6,5 mm 
Retama retam Shade[0,25 mg/ml] 1-4 mm 0,5 mm 
Retama retam solar d. [1mg/ml] - 0,5-2 
Retama retam solar d.[0,75mg/ml] 1 0,5-1 
Retama retam solar d. [0,5 mg/ml] 0,5 - 
Retama retam solar d. [0,25 mg/ml] 1,5-1 2,5 
Retama retam Lyophilizer [1mg/ml] 0,5 Traces 
Retama retam Lyophilizer [0,75mg/ml] 0,5-2 1-2,5 
Retama retam Lyophilizer [0,5 mg/ml] - 1,5 
Retama retam Lyophilizer [0,25 mg/ml] 0,5-1 1-4 
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Table IV:  Resultats of antibactérienne activity of Asphodelus tenuifolius  
 Escherichia coli Pseudomonas aeruginosa 
Asphodelus tenuifolius F. [1mg/ml] 1-3 3 
Asphodelus tenuifolius F. [0,75mg/ml] Traces 1 
Asphodelus tenuifolius F. [0,5 mg/ml] 1,5 0,5 
Asphodelus tenuifolius  F. [0,25 mg/ml] 1-2 1-2 
Asphodelus tenuifolius oven [1mg/ml] 1 1,5 
Asphodelus tenuifolius  oven [0,75mg/ml] 1,5 -2 3 
Asphodelus tenuifolius  oven [0,5 mg/ml] 3 1,5 
Asphodelus tenuifolius  oven [0,25 mg/ml] - 0,5-2,5 
Asphodelus tenuifolius  Shade [1mg/ml] 0,5 1,5 
Asphodelus tenuifolius  Shade 
[0,75mg/ml] 

1,5 1 

Asphodelus tenuifolius  Shade [0,5 mg/ml] 1 1-5 
Asphodelus tenuifolius  Shade [0,25 
mg/ml] 

1 - 

Asphodelus tenuifolius  solar d. [1mg/ml] - - 
Asphodelus tenuifolius  solar d. 
[0,75mg/ml] 

1,5-4 1,5 

Asphodelus tenuifolius  solar d. [0,5 
mg/ml] 

- Traces 

Asphodelus tenuifolius  solar d. [0,25 
mg/ml] 

1,5 1 

Asphodelus tenuifolius  Lyophilizer 
[1mg/ml] 

0,5-1,5 3 

Asphodelus tenuifolius  Lyophilizer 
[0,75mg/ml] 

1,5 2 

Asphodelus tenuifolius  Lyophilizer [0,5 
mg/ml] 

1,5 0,5 

Asphodelus tenuifolius  Lyophilizer [0,25 
mg/ml] 

1 1-3 

 
Conclusion: 

This work focuses on studying the method of drying effect on the potentially active in some medicinal 
plants in the spontaneous Ouargla region. Interest is in medicinal wild plants as natural sources of many active 
ingredients. 
Biochemical analyses of that active substance by the test reducing sugars records their presence in both species 
Retama retam  and Asphodelus tenuifolius to different modes of drying. It is in parallel, a biological test for 
tannins, one notices that their absence in Retama retam  fresh and dried in solar dryer and Asphodelus 
tenuifolius oven dried and solar dryer. 

The assay of total phenols by Folin Ciocalteu, leads the dried plants in the oven have the best levels of 
polyphenols in Retama retam Rates (220.89 µg GAE / g DW) and Asphodelus tenuifolius Lyophilizerd (101.82 
µg GAE / g DW). 

Furthermore, the flavonoids assay solution of aluminum trichloride, we find that the oven-drying is the 
most conservative to the tenures of flavonoids in Retama retam  costs (37.44 µg QE / g DW) and Asphodelus 
tenuifolius Lyophilizerd with a value of 16.10 µg QE / g DW. 

In parallel, the dosage of tannins in the species Retama retam and Asphodelus tenuifolius oven dried, the 
largest values of tannins can be seen compared to other drying methods that 7.09 µg GAE / g DW and 0.78 µg 
GAE / g DW respectively. 

On the antibacterial activity, except Retama retam dried in the open air and Asphodelus tenuifolius 
Lyophilizerd having a remarkable inhibition against Escherichia coli and Pseudomonas aeruginosa, 
respectively, the other extracts of these plants in different drying methods have low activities or for both 
bacterial strains. 

Drying plants for medicinal spontaneous character is important to avoid fermentation plants. In summary, 
drying improves conservation of products, facilitate their transport, reduce product loss risk after harvest and 
especially to expand the marketing of these products making them available throughout the year. 

It was concluded that the method of drying oven is suitable to read Retama retam to retain the most of their 
assets principes, against it lyophilization the most conservative to Asphodelus tenuifolius. 

On the other side, it was concluded that Retama retam has low antibacterial activity against Pseudomonas 
aeruginosa; in parallel Asphodelus tenuifolius has remarkable antibacterial activity against both bacterial strains 
studied. 

Finely, this work might help scientists and practical persons in determining the suitable techniques of 
draying the medicinal plants. And this is very important to develop field of traditional medicine. 

  
 



138                                                                   Mahboub N et al, 2016 
Advances in Environmental Biology, 10(4) April 2016, Pages: 131-139 

 

Cknowledgement: 
The authors would like to thank university Laboratory ecosystem protection in arid and semi arid. Univ. 

Mr. K. Ouargla (Algeria), Laboratory of Bioresources Saharan preservation and enhancement. Univ. Mr. K. 
Ouargla (Algeria) and Laboratory of valorization and technology of Sahara resources university Hamma lakhdar 
Eloued. For sponsoring this research. 

 
REFERENCES 

 
[1] Trabut, L. et R. Mares, 1906.  Algérie agricole en 1906. Ed j. Daugiun. Tunis, 250 pages.  
[2] Ozenda, P., 1991. Flore de Sahara, 3ème édition mise à jour et augmentée, Ed C.N.R.S. Paris, pp : 662. 
[3] Iserin, P., 2001.  Encyclopédie des plantes médicinales, Larousse VUEF, 2 ème Ed., Paris: 14 : 275. 
[4] Chehma, A., 2005. Etude floristique et nutritive des parcours camelin du Sahara septentrional algérien. Cas 

des régions de Ouargla et Ghardaïa. Thèse Doctorat. Université Badji Mokhtar. Annaba. pp: 178.   
[5] Zerrouki, Z., 1996. Contribution à l’inventaire des plantes spontanées et leur utilisation éVEntuelle en 

médecine traductionnelles par la population de Ouargla, Mémoire d’ING en Agro Saharienne, INFS ∕ 
AS .Ouargla. pp: 100. 

[6] Hamidi, A., 2013. Etude phytochimique et activité biologique de la plante limoniastrum guyonianum. Thèse 
magister, Universite kasdi merbah ourgla, p : 4-5.14. 

[7] Ozenda, P., 1983.  Flore du Sahara. Ed. Centre nati. rech. sci. (C.N.R.S.), Paris, pp: 622. 
[8] MADI, A., 2009. Caractérisation et comparaison du contenu polyphénolique de deux plantes médicinales 

(thym et sauge) et la mise en évidence de leurs activités biologiques". Mémoire magister. Université 
Mentouri Constantine. 

[9] Harborne, J.B.,  1968.  Biochemistry of phenolic compounds, Academic Press LTD London: 42-51. 
[10] Ciulei, L., 1983.  Methodology for analysis of VEgetable drugs. UNIDO: 25-27. 
[11] Miliauskas, G., P.R. VEnskutonis and T.A. Van Beek, 2004. Screening of radical scavenging activity of 

some medicinal and aromatic plant extract. Food chemistry. 
[12] Guignard, J.L., 1994.  Abrégé botanique, 9 ème édition. Edition Masson, Paris. 204. 
[13] JULKUNEN-TITTO, R., 1985. Phenolic constituents in the leaves of northern willows : methods for the 

analysis of certain phenolics. Journal of Agricultural and Food chemistry, 33: 213-217.  
[14] Choi, Y.M., D.O. Noh, S.Y. Cho, H.J. Suh, K.M. Kim et J.M. Kim, 2006. Antioxydant and antimicrobial 

activities of propolis from several regions of korea LWT, 39: 756-761.   
[15] Bhar, H., A. Balouk, 2011. Les plantes aromatiques et medecinales, Ces plantes odorantes qui soulagent la 

douleur. L’espace marocain., 68(2): 20-27. 
[16] Arhab, R., 2007. Etude de la fermentescibilité in vitro et de la digestibilité in vivo de végétaux des zones 

arides et de sous produits de l’agronomie saharienne par l’estimation de l’activité métabolique du 
microbiote ruminal d’ovins. Thèse de Doctorat. Université Mentouri Constantine. Algérie. p: 204.  

[17] Buckeridge M., H.P. Santos, M.A. Tine, 2000. Mobilization of storage cell wall polysaccharides in seeds. 
Plant physiology, Biochemical, 38: 141-156. 

[18] Boual, Z., 2009. Contribution à l'étude des polysaccharides de quelques plantes spontanées  caractère 
médicinal de la région de Ghardaïa (Sahara septentrional Est algérien), thèse magister , université kasdi 
Merbah-ouargla, p :80-100. 

[19] Alexis, K., MBA Leopold, A. Alain et Bagda, 2012. Effet du séchage sur les principes actifs des plantes 
médicinales: cas des alcaloïdes totaux des écorces de Alstonia boonei Wild, plante antipaludéenne, 
Laboratoire de Thermique et Environnement, Ecole Normale Supérieure d’Enseignement Technique 
(ENSET),  de l’Université de Douala, B.P. 1872Douala, Cameron, p: 5. 

[20] Cohen, Y., 1980. Abrégé de matière médicale (pharmacognosie), université de paris-sud,  Edition paris, p: 
325. 

[21] Singleton, V.L. et J.A. Jr Rossi, 1965. Colorimetry of total phenolics with phosphomolybdic-
phosphotungstic acid reagents. Amer. J. Enol. Viticult. 16: 144-58. [Department ot Viticulture and Enology. 
University ot Calitornia, Davis. CA]  

[22] Boukhezza, I., 2011. Amélioration des conditions d’extraction des composés phénoliques de quelques 
plantes spontanées à caractère médicinal du Sahara septentrional, pp: 20-30.  

[23] Falleh, H., R. Ksouri, K. Chaieb, N. Karray-Bouraoui, N. Trabelsi, M. Boulaaba, C. Abdelly, 2008.  
Phenolic composition of Cynara cardunculus L. organs, and their biological activities. C. R. Biologies. 331: 
372-379. 

[24] Ebrahimi, N.S., J. Hadian, M.H. Mirjalili, A. Sonboli, M. Yousefzadi, 2008. Essential oil composition and 
antimibacterial activity of Thymus caramanicus at different phonological stages. Food chemistry., 110: 927-
931. 

[25] Lee, K.W., Y.J. Kim, H.J. Lee, C.Y. Lee, 2003. Cocao has more phenolic phytochemicals and a higher 
antioxidant capacity than teas and red wine. Food chemistry, 51: 7292-7295. 



139                                                                   Mahboub N et al, 2016 
Advances in Environmental Biology, 10(4) April 2016, Pages: 131-139 

 

 
[26] Seidel, V., 2005. Initial and Bulk Extraction.  In:  Sarker  S  D,  Latif  Z  and  Gray  A  I.  Natural  products 

isolation. Humana Press (Totowa), pp: 27-37.   
[27] Marston, A., K. Hostettmann, 2006.  Developments in the application of countercurrent chromatography to 

plant analysis. Jornal of chromatography A. pp: 181-194.  
[28] Vuorela, S., 2005. Analysis, isolation, and bioactivities of rapeseed phenolics (dissertation). EKT series 

1343. University of Helsinki. Department of Applied Chemistry and Microbiology. Food Chemistry. 
Helsinki, p: 75 

[29] Albitar, N., 2010. Etude comparative des procédés de séchage couplés à la texturation par Détente  
Instantanée Contrôlée DIC, en termes de cinétique et de qualité  nutritionnelle. Applications  à la 
valorisation des déchets agro-industriels. Thèse doctorat université  de La Rochelle, pp :191.   

[30] Pascal, R.G., 1968.  Les composés phénoliques des végétaux, editeur : Dunod., p: 254. 
[31] Candan, F., M. Unlu, B. Tepe, D. Daferera, M. Polissiou, A. Sökmen and H.A. Akpulat, 2003. Antioxidant 

and antimicrobial activity of the essential oil and methanol extracts of Achillea millefolium subsp. 
millefolium Afan. (Asteraceae). Journal of Ethnopharmacology, 87: 215-220. 

[32] Sökmen, M., J. Serkedjieva, D. Daferera, M. Gulluce, M. Polissiou, B. Tepe, A. Akpulat, F. Sahin et A. 
Sökmen, 2004. In vitro antioxidant, antimicrobial, and antiviral activities of the essential oil and various 
extracts from herbal parts and callus cultures of Origanum acutidens. J Agric Food Chem, 52: 3309-3311. 

[33] Ferna´ndez-Lo´pez, J., N. Zhi, L. Aleson-Carbonell, J.A. Pérez-Alvarez, V. Kuri, 2005.  Antioxidant and 
antibacterial activities of natural extracts : application in beef meatballs. Meat Science, Alicante/Newton 
Abbot, 69(3): 371-380. 

[34] Benbrinis, S., 2012. Evaluation des activités antioxydante et antibactérienne des extraits de Santolina 
chamaecyparissus,  thèse de magister université  FERHAT Abbas-SETIF, p: 73. 

 


