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 Secondary metabolites are molecules synthesized by plants, when they react with their 

environment. To demonstrate this, we followed the seasonal variation in the amount of 

condensed and hydrolysable tannins of the  Ballota hirsuta Benth that grows in the 

Tessala Mounts (western Algeria). Our results show that the leaves organs are richer in 
tannins in the four seasons. The accumulation of condensed tannins in the leaves was 

measured much in the summer and spring, However, the highest concentrations of 

hydrolysable tannins were recorded in winter and autumn. The stems and roots contain 
low concentrations of tannins. The uneven variation in the concentration of these 

metabolites between the three types of organs and between different seasons of 

harvesting is closely linked to environmental conditions and the phenological stages of 
the plant. 
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INTRODUCTION 

 

 Tannins are  secondary metabolites of the plant, this chemical family has a complex of the principe active, 

and in all their parts (bark, roots, leaves, etc.). Their chemical structure is particularly variable, but always 

comprises a polyphenolic portion (Paolini et al., 2003). Also the tannins have a great power antibacterial, 

antiviral and anti-inflammatory (Bassene et al., 1995; Baba Moussa, 1998; Kolodziej, 1999). Our study focused 

on the (Ballota hirsuta Benth). characterized by a largely rotacé foliaceous calyx limb cross linked multifidus 5 

main teeth and a corolla dew cleft upper lip. The stems are woody and hairy with a height of 24-60 cm The 

leaves are oval or rounded with strong ribs; the upper are sessile very obtuse teeth while the lower are heart-

shaped. The flowers are pink or purple, upper lip cleft (Santa and Quezel 1963). In this paper, we evaluated 

quantitatively the levels of condensed tannins and hydrolysable tannins in the leaves, stems and roots of ballot 

hirsute of the Tessala Mounts (western Algeria) during the four seasons.  

 

MATERIALS AND METHODS 

 

Végétal Matériel: 

 Ballota hirsuta Benth was harvested in July 2013 in the Tessala Mounts. This mountain is 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. The plant material consists of overhead and underground parts of the Ballote hirsute (Ballota hirsuta Benth.), 

to know: the leaves, stems and roots. Samples collected from the studied species were carried out in a scrub at 

an altitude of 789 m. The samples were collected during the four seasons in a resort on the following: X: 

35°16’14.6’,   Y:’0°46’24.6’’. She plays for optimal sun exposure conditions. 

 

Quantification of hydrolysable tannins: 

 A distinction is usually in higher plant two groups based on structural differences: hydrolysable tannins and 

non hydrolysable tannins, or condensed tannins.  

 An amount of 0.2 g each organ of plant milled was macerated for 18 hours in 10 ml of 80% methanol.1 ml 

of the filtrate was added to 3.5 ml of a solution prepared with ferric trichloride (FeCl3) à 0,01 M in hydrochloric 

acid (Hcl) à 0,001 M. After 15 seconds, the absorbance of the mixture was read at 660 nm. The rate of 
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hydrolysable tannins was determined by the following formula: TH (%) = (DO x M x V) / E mole x P. with: 

TH:  Hydrolysable tannins; DO: absorbance; E mole : 2169; gallic acid (constant expressed in moles); M: mass 

= 300; V: volume of the extract used; P: weight of sample. The results are converted into milligrams by a gram 

of dry matter (Mole and Waterman 1987). 

 

Quantification of condensed tannins: 

 An amount of 0.2 g each organ of plant milled was macerated for 18 hours in 10 ml of 80% methanol. 1 ml 

of filtrate was added to 2 ml of a solution prepared with 1% vanillin in 70% sulfuric acid. The entire mixture 

was placed in a water bath for 15 min at 20 ° C protected from light. The absorbance of the mixture was read at 

500 nm. The condensed tannin levels were determined by the formula: TC (%) = (5,2 x 10
-2

 x DO x V) / P.with: 

TC: condensed tannins; 5.2 x 10-2 constant expressed in equivalent cyanidins; DO: absorbance; V: volume of 

the extract used; P: weight of sample. The results are converted in milligram by a gram of dry matter (Swain and 

Hillis, 1959). 

 

Statistical Analysis: 

 The average concentration of hydrolysable and condensed tannins was determined of the  based on three 

measurements. It is expressed as mean ± standard deviation. The analysis of variance to a classification criterion 

(ANOVA 1) was used to compare the amounts of these phenolic compounds dosed on the various members of 

the species studied. The processing of the results was performed using STATISTICA 6 software and EXCEL 

2007 spreadsheet. 

 

 

RESULTS AND DISCUSSION 
 

Results: 

 The contents of hydrolysable tannins and condensed vary from one organ to another (leaf, stem and root), 

whatever the harvesting period and also in the same organ removed each season, this has been confirmed by the 

analysis of variance to a factor (P <0.05). The leaves close up very large amounts of tannins in all seasons 

whether for condensed tannins or hydrolysable tannins. For against low concentrations were recorded in the 

stems and roots, they accumulate considerable amounts hydrolysable tannins by contribution stems throughout 

the phenological stades of of the plant. The highest concentrations of condensed tannins are stored in the leaves 

in spring and summer. As against the hydrolysable tannins are more represented in autumn and winter in this 

organ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Average concentrations of condensed tannins of the Ballota hirsuta Benth in Tessala Mount (western 

Algeria). 
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Fig. 2: Average concentrations of hydrolysable tannins of the Ballota hirsuta Benth  in Tessala Mount (western 

Algeria). 

 

 

 

Discussion: 

 The contents of the tannins of the medicinal plant (Ballota hirsuta Benth) show variation between seasons 

and the organ studied, the highest concentrations are measured in the leaves. This organ synthesize and secrete 

significant amounts member with respect to the stems and roots whatever the harvest season and assayed 

metabolite. These secretions are mainly due to specialized histological structures. They are universally present 

in the leaf cuticle and into the epidermal cells of leaves (Rozema et al., 2002). Several studies show that roots 

synthesize more alkaloids as phenolic compounds (Guignard, 1985). 

 The amount of these metabolites of the plant depends primarily on their origin (Ebrahimzadeh et al., 2008). 

Factors such as variety, the growing season, the harvest season, climate and environmental conditions, 

geographic location, significantly affect the content of metabolites (Park & Cha, 2003; Podsedek, 2007). Indeed 

tannin content of a plant varies depending on several intrinsic factors such as the species and variety, part or 

plant stade, and extrinsic such as weather, soil or predation stress (Falleh et al., 2008). Tannins are active 

metabolites, giving them protection against predators (herbivores and insects). The plant invests heavily in 

highly effective defenses when it is very exposed as the perennial species and therefore easy to find by 

herbivores, then these molecules participate very effectively in plant tolerance to various stresses (summer 

radiation) and play a key role in balancing and adapting the plant in its natural environment (Macheix et al., 

2005). The tannins are considered qualitative inhibitors usually occur in small doses, in the case of 

environmental stress they are found in sensitive tissues such as the new leaves and buds. The tannins give the 

plants a lot of their red pigment, blue, yellow and white, and attract long-distance pollinators (Stalikas, 2007). 

This may account for the most significant amounts of tannins in the leaves. Chemically and from previous work, 

several species of the Lamiaceae family at their closing leaves considerable amounts of tannins (Kurbatova N et 

al., 2003). Other work Successful the same conclusion on species belonging to different families, is the case of 

Myrtus var. italica (Wannes et al., 2010). 

 

The plants rich in tannins are used in therapeutic, colds, sore throat, internal and external infections, wounds, 

cuts and burns (Bruneton, 1999). The difficulty of comparing the results with those of the bibliography is 

mainly due to the conditions where it operates the plant and the extraction and quantification methods (Lee et 

al., 2003). 
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Conclusion: 

 Our results show that the leaves accumulate relatively high amounts of tannins in four seasons, by 

contribution stems and roots, it is closely related by the influence of environmental conditions 

(temperature…….). This unequal distribution of measured metabolite confirmation that the secretion of 

secondary metabolites responding to abiotic stress.                                                                                                                                 

Species that closing a high amount of tannins are used in herbal areas that can identify compounds having a 

pharmacological action and even could be an alternative to some synthetic additives. 
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