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 The analysis of the powder of different organs of Ballota hirsuta Benth provided by the 
scanning electron microscope, show a particle mass which is a complex type. Much that 
these powders are biological materials, then they contain various organic substances. 
The phytochemical screening of the three organs of Ballota hirsuta Benth revealed the 
existence of certain classes of secondary metabolites. Flavonoids and tannins are 
present much in the leaves, However, the roots contain a considerable quantity of 
alkaloids, mucilage and saponoside, these bioactive substances could be responsible the 
biological action of the species examined. 
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INTRODUCTION 

 
 The plants of the Lamiaceae family are deemed active against a variety of microorganisms by their phenolic 
compounds (Sarac N and Ugur A 2007). These molecules are the basis of the active ingredients found in the 
medicinal plant they play an important role by acting directly on the nutritional quality of fruits and vegetables 
and their impact on consumer health (antioxidant, protective effect against the development of certain cancers...) 
(Macheix et al, 2005) These metabolites contribute very effectively to the tolerance of plants to various stresses: 
ultraviolet radiation, herbivores (Lugasi et al., 2003). Ballota hirsuta Benth. It is a perennial, and completely 
covered with a short duet. It characterizes by woody stems and hairy with 24 to 60 centimeters high. The leaves 
are oval or round with strong ribs; the upper is sessile very obtuse teeth while the lower are heart-shaped or 
truncated at the base. They are heart-shaped or truncated at the base. cleft upper lip (Quezel and Santa 1963). 

 
MATERIAL AND METHODS 

 
 Végétal Matériel: 
 The plant medicinal Ballota hirsuta Benth  was harvested on July 2013 in the Tessala Mountains. These 
mounts are located 15 km northwest of the city of Sidi Bel Abbes (Western Algeria). It is part of the Tell Atlas. 
Its highest point is 1061 m. Leaves, stems and roots of the plant are washed with current water, then dried at 
room temperature, protected from light, to preserve maximum molecules integrity. Thus, according to 
(Bruneton, 1987), this method of drying does not degrade the phenolic compounds. The samples were then 
ground and sieved to give a homogeneous granular structure. And stored in glass bottles for later analysis. 
 
The microstructure of the powder by scanning electron microscope (S.E.M): 
 The scanning electron microscope used to obtain images of substantially all solid material surfaces, at 
scales ranging from that of the microscope (x10) than the transmission electron microscope (x500. 000 or more). 
The Samples can be massive, of the dimension from a few 1mm (particles) about ten cm in diameter, the image 
is formed sequentially scanning the sample surface and collecting the emitted particles (Faerber, 2004), The 
morphology of the powder was  by S.E.B Philips XL-30 type. 
 
Phytochemical Screening: 
 The various groups of compounds (stereos, polyterpenes, alkaloids, tannins, polyphenols, flavonoids and 
saponins) contained in the various parts of the plants have been highlighted, The Phytochemical tests obtained 
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are made based on the precipitation or characteristic colorations. Generally, these tests were done mainly using 
reaction tube infused at 10% and 5%. 

 

Tannins 

 We introduced a tube the infused at 10% (5 ml), and a dilute aqueous solution of FeCl3 in 1% (1 ml). The 

presence of greenish or blackish blue color in the test tube indicates their existence (Douhou, 2003). 

 

Flavonoids: 

 A solution of 1 ml of extract (10% infused) of each organ, was added 5 ml of alcohol 50% and 1 ml of 

concentrated hydrochloric acid and some magnesium turnings. An orange color, red or pink appears in the 

presence of flavonoids (Douhou, 2003). 

 

Alkaloids 

 They are carried on precipitation reactions with the general developer alkaloids, the Dragendorff reagent 

(Douhou, 2003). In a test tube, we introduced 1 ml of the extract of each member (infused at 10%) Then, we 

added 5 drops of Dragendorff reagent. A second tube serving as a control contains 1 ml of 0.02% caffeine and 5 

drops Dragendorff reagent. In the presence of alkaloids, there is the formation of a precipitate; 

1. Orange in the first tube. 

2. Abundant orange in the control tube 

 

Characterization of Saponosides 

 The presence of saponosides is determined by calculating the index of the mousse (IM). In a series of seven 

test tubes, they are successively introduced to 1-7 ml of each extract inf 

used (10%), All tubes are filled to 10 ml with distilled water and shake vigorously in the lengthwise for 15 

seconds (Dohou and al, 2003). After standing for 10 minutes, determining the height in cm of persistent the 

mousse for each tube, we note the number of the first tube has a height of close to 1 cm of the mousse and 

calculating the index of the mousse according to the formula: IM = (height of the mousse tube noted (in cm) x 

5) / 0.0X; X: noted tube number. When IM> 100: presence of saponosides. 

 

Sterols and Diterpenes 

 They are highlighted by adding 1 ml CHCl3 in 10ml residue evaporated macerate, the formation of a 

brownish red ring or purple reveals their presence (Bruneton, 2009). 

 

Anthocyanins: 

 They are revealed by adding 5 ml of 5% infused, of 10% H2SO4 and 5 ml of 50% NH4OH, If the color of 

the infused is accentuated by acidification, then turns blue in basic medium, we can conclude that the presence 

of anthocyanins (Bruneton, 2009). 

 

Anthraquinones: 

 The chloroform extract of each organ, we are adding  aqueous KOH to 10% (v/v). After stirring, the 

presence of anthraquinone is confirmed by a turn of the aqueous phase to red (Ribéreau-Gayon et al, 1968). 

 

Mucilage (Compound reducer): 

 The Mucilage is characterized by the appearance of a flocculent precipitate, by adding 5ml of absolute 

EtOH to 1 ml previously prepared aqueous decoction (Bruneton J, 2009). 

 

RESULTS AND DISCUSSION 

Results: 

Microstructure of the powder: 

 Images obtained by S.E.M showed that the elements predominant characterizing the powder of the leaf, 

stem and root is relatively irregular, they form an agglomerate of a complex fibrous form. 

 

Phytochemical characterization: 

 These tests allow to have preliminary information about the  Chemical compositions well known for their 

proactive effects. 

Very Positive Reaction:   ++++,  

Positive Reaction:   +++,  

Moderately Positive Reaction: ++,   

Doubtful Reaction: +, 

Negative Test: 0 
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IM: Index of the mousse, CM: Character moussant 

 

 
 

                 Fig. 1: Photos taken by S.E.M of the powder of different organs of Ballota hirsuta Benth. 

 
Table 1:  Screening phytochemical of extracts of Ballota hirsuta Benth. 

 

Organs 
Metabolites 

Leaf Stem Root 

Anthraquinones ++ + + 

Saponosides 

(IM, CM) 
150,  ++ 116,  ++ 250, +++ 

Mucilage ++ ++ +++ 

Sterols and Diterpenes +++ ++ + 

Anthocyanins ++ ++ 0 

Alkaloids ++ ++ +++ 

Flavonoids ++++ +++ ++ 

Tannins ++++ ++ +++ 

 

Discussion:  

 A quantity of powdered of the leaves, stem, and root were observed by M.E.B., plant material contains 

various molecules biologically active such as sugar, pigments, protein, cellulose..... ex, this may explain this 

complex structure. Indeed, the various particle sizes and granular distributions may be influenced by the 

composition of the powders (Xinde and al. 2007). 

 The test of the phytochemical screening in Ballota hirsuta Benth, highlights the presence of several 

chemical compounds which possess biological activities of interest, we have seen very positive reactions 

concerning flavonoids and tannins, especially leaves, several studies have demonstrated the antioxidant and anti-

inflammatory activity of these molecules (Wang J and al, 2002), the tannins are very good scavengers of free 

radicals, they inhibit the formation of superoxide radical (Aron, P. and al, 2008). 

 Sterols and triterpenes are present too well in leaf than in stems and roots, the presence of terpene 

derivatives could explain many biological activities as antimicrobial activity, this has been proven by the work 

of Citoglu and al, 1998 on the extract of Ballota. 

 The saponoside are a large group of hétérosides very common in plants, they form foaming solutions to the 

water, the index of the mousse is more remarkable in the roots than in the leaves and stems. According Bruneton 

2009 any antibacterial and antiviral activity of saponins in vitro wasn't observed, generally, these metabolites 

are known for their tensioactives properties. Saponins show strong spermicidal activity. For this reason, that this 

group of chemical compounds was in use for contraceptive creams tests intended for vaginal application 

(Bruneton, 1999). The test with Dragendorff reagent reveals the roots contain a high proportion of the alkaloid 

in comparison with the leaf and stems from J Guignard (1985), the roots are the site of the biosynthesis of 

alkaloids. 

 

 Conclusion: 

 We based on the S.E.M images, the three powders are composed of various biological substances, which 

explains their complex structure. The phytochemical screening performed on extracts of leaf, stem and root of 

Ballota hirsuta Benth to prove that they contain different chemical groups that would be responsible for its 

biological activity. However, additional tests are needed to operate these metabolites in the pharmaceutical and 

cosmetic fields and will also confirm the performance highlighted, All the results explain, in part, the popularity 

of traditional healers in general to use such medicinal plants to heal Ballota hirsuta Benth.  
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