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Abstract 

Lannea microcarpa (Anacardiaceae) and Anogeissus leiocarpus (Combretaceae) are two plants used in the 

traditional medicine for the treatment of hypertension in Burkina Faso. Previous preclinical studies have demonstrated their 

efficacy and safety. This study aimed to investigate the quality of trunk barks powder of two plants. The physico-chemical 

characteristics (macroscopic, organoleptic, water content, ash, heavy metals and pesticides), microbial cleanliness and 

phytochemical analysis were determined by the methods of the European Pharmacopoeia and / or International standards. 

The powder of Anogeissus leiocarpus trunk's bark was brown with astringent and slightly sweet taste while Lennea 

microcarpa was reddish with a slightly bitter taste. The microbiological parameters (total viable germs, specific 

microorganisms) and contaminants (heavy metals, pesticides, siliceous substances, etc.) complied with the 

recommendations of the European pharmacopoeia and ISO 7218 standards. The results of physico-chemical and 

pharmacotechnical parameters allowed recognition of plant powders and checking of purity level / the degree of 

cleanliness. Analysis using chromatography of thin layer established the chromatographical print of powders. These 

parameters shown the quality of powders and can be used as quality control parameters for plant powders when used for the 

production of herbal medicines. 

Keywords: High blood pressure, traditional medicine, plant powder, quality control. 

1. Introduction  

High blood pressure (hypertension) is currently 

recognized as a global public health problem because of its 

frequency and the associated risks of cardiovascular and 

renal diseases[1]. More than a quarter (26.4%) of the 

world's adult population suffers from hypertension[2]. 

Hypertension management is complex and includes chronic 

treatment, clinical follow-up and biological treatment of 

patients. Because of poverty and the lack of universal health 

insurance, the management of hypertension continues to be 

a concern not only for people who suffer from it, 

households and governments[3]. A large proportion of the 

populations of the underdeveloped countries use traditional 

medicine as an alternative from of health care[4]. 

Ethnopharmacological, phytochemical and pharmacological 

investigations confirmed the antihypertensive activity of 

certain medicinal plants [5-8]. In this line, similar studies in 

Burkina Faso have demonstrated antihypertensive 

properties, but also the safety of the trunk bark of 

Anogeissus leiocarpus and Lannea microcarpa[9, 10]. 

These preliminary studies offer perspectives for the 

development of medicines. plant powders used in the 
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manufacture of herbal medicines  must maintain their 

effectiveness, safety and quality throughout duration of 

their intended use [11]. This quality is generally assessed 

through monitoring parameters such as physical-chemical 

and microbiological. The inadequacy of these data could 

lead to therapeutic failure, microbial infection or 

intoxication for the patient. This study aimed to establish 

physical-chemical, pharmaco technical and microbiological 

control parameters for the powders of the trunk's bark of 

Anogeissus leiocarpus and Lannea microcarpa. 

 

2. Material and methods 

2.1 Plant materials 

The plant material was the bark of trunks of 

Lannea microcarpa (Anacardiaceae) and Anogeissus 

leiocarpus (Combretacaea) identified by a botanist of the 

Ecological Laboratory of the University of Ouaga. 1 Pr 

Joseph KI-ZERBO in reference to the herbarium of each of 

(Nos. 1544 and 361 respectively for Anogeissus leiocarpus 

and Lannea microcarpa). The collected bark was dried and 

then reduced to powder. These powders were used for this 

study. 

2.2 Macroscopic and organoleptic characteristics 

The macroscopic characteristics (appearance and 

color) were observed with the naked eye. The organoleptic 

characteristics were determined by tasting the powder and 

the odor by sniffing. 

2.3 Granulometric of powders 

The granulometry was determined by the filter 

method of the European Pharmacopoeia 6
th

 edition. 

2.4 Residual moisture content 

The residual moisture content of the powders was 

determined according to the thermogravimetric method of 

the European Pharmacopoeia 6
th

 edition in an oven 

(Memmert, Germany). The assay was performed in 

triplicate on one (01) g of powder. The mean and standard 

deviation were calculated (n = 3, mean, standard deviation). 

2.5 Total ash content 

Total ash levels were determined according to the 

European Pharmacopoeia 6
th

 edition by calcining one (01) 

gram of each plant powder in a furnace (Bouvier, Belgium) 

at a temperature of about 600 ° C. Total ash contents were 

expressed as a percentage. 

2.6 Heavy metal content 

The selected heavy metals (total arsenic (As), 

mercury (Hg), cadmium (Cd) and lead (Pb)) were measured 

by the flame atomic absorption spectrometry (AFAS) using 

the absorption spectrometer (VARIAN AA 240FS, 

Belgium). 

2.7 Pesticide content 

The selected pesticides (organochlorines, 

carbamates and synthetic pyrethronides) were extracted, 

purified and analyzed according to the QuEChERS method 

described in standard NF EN 15662. The essay was 

performed in triplicate and the mean and standard deviation 

were calculated (N = 3, mean standard deviation). 

2.8 Microbiological quality 

The selected germs were total flora, salmonella 

and thermo-tolerant coliforms. Total flora and salmonella 

were determined by the method of the European 

Pharmacopoeia 6
th

 edition. Thermo-tolerant coliforms were 

determined according to ISO 7218. Colony counts were 

performed for calculations of the number of colony forming 

units per gram (CFU / g). 

2.9 Determination of pH 

The pH was determined by immersing the pH-

meter electrode (Eutech, Singapore) in 1% (w / v) aqueous 

solutions of each plant material. The test was performed in 

triplicate and the mean and standard deviation were 

calculated (m ± standard deviation, n = 3). 

2.10  Phytochemical analysis 

The chemical groups were characterized by 

identification of their chromatographic profiles by thin 

layer chromatography (TLC). A test sample of 2.00 g of 

each vegetable powder was dispersed in 40.0 ml of distilled 

water and then introduced in to an ultra sonic bath for 

homogenization. The obtained solution was transferred to a 

separating funnel of 250 mL. Three series of extraction of 

the metabolites contained in the aqueous extract were 

carried out successively with hexane (Prolab, France) (20 

mL x 3), dichloromethane (Prolab, France) (60 mL x 3) of 

acetate Ethyl (SdS, France) (20mLu3) and methanol (Merk, 

Germany) (20mL x 3). Five (5) μL were deposited on a 

silica gel coated glass TLC plate (60F254, China).The 

chromatograms were developed over an 8 cm course in the 

following solvent systems (Table 1). 

 

Table 1: solvent systems and reagents 

Extracts Solvent systems Revealing reagent / Observation 

Hexane - Hexane - Ethylacetate - methanol (7 :3 : 1) Anisaldehydesulfuric / Observation by daylight/at λ = 254 and 365 nm 

DCM -Toluene - ethylacetate – acetic acid (5: 4: 1) Anisaldehydesulfuric / Observation by daylight 

AcOEt -Toluene - ethylacetate – formic acid (7: 2: 1) Observation at λ = 254 and 365 nm 

MeOH - Ethylacetate - Methanol - Water (8: 2: 1) Observation at λ = 254 and 365 nm 
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3. Results and discussion 

The results of powder’s characteristics, pH, 

residual moisture content, total ash and microbiological 

quality are reported in Table 2.The analyzes revealed a 

brown color, an astringent and slightly sweet taste for the 

powder of the trunk bark of Anogeissus leiocarpus. Lannea 

microcarpa was red, without odor with a slightly bitter 

taste. In Mali, Tounkara et al found a similar color and taste 

but an astringent odor for the trunk bark of Anogeissus 

leiocarpus[12]. These characteristics allow immediate 

recognition of plant powders. These results could also be 

used to verify the level of purity according to the presence 

or absence of foreign elements and to detect any 

adulteration or falsification. The smell, taste and color of 

the plant powders allow differentiating similar drugs. 

[13].The pH was 7.16 ± 0.08 for Lannea microcarpa and 

7.01 ± 0.03 for Anogeissus leiocarpus (Table 2).Ph is an 

important factor that influences the physicochemical 

properties of the plants and  its pharmacological activity as 

well as its toxicity[14, 15].A variation of these values  

significantly influences the properties of vegetal powders. 

This variation may also indicate possible degradation of the 

powders by the development of microorganisms[13]. 

Moisture levels were less than 10% (Table 2) and 

according to the European Pharmacopoeia, powders can be 

stored over a long period without the growth of molds or 

yeasts[16].Indeed, water is a favorable environment for the 

development of germs and also hydrolysis reactions[17]. 

Knowledge of THR is important in the conservation and 

flow properties of powders. In addition, the relative 

humidity influences the repulsion and agglomeration of the 

powder particles because it has a lubricating role[18]. 

The total ash contents of the trunk bark powders 

were 6.27 ± 1.42% for Lannea microcarpa and 7.66 ± 2.35 

for Anogeissus leiocarpus (Table 2). Tounkara[12]found a 

rate of 12.25% for the trunk bark of Anogeissus leiocarpus. 

This difference may be related to the physicochemical 

characteristics of the crop site or to the treatment of the 

plant drugs before analyzes. Indeed, the ash content in plant 

materials is an indicator of the content of inorganic 

elements (minerals).It may indicate impurities such as 

siliceous elements resulting from contamination of plant 

powders with sand or dust[19]. 

The microbial quality (Table 2) of the powders was in 

accordance with the recommendations of the European 

Pharmacopoeia 6
th

 edition of natural raw materials 

administered by oral way. The absence of specific 

pathogenic germs such as Salmonella and the low presence 

of total flora on firm a good microbial quality of the vegetal 

powders. Any contamination beyond the norms would lead 

to a rejection or sterilization of the raw material, resulting 

in risks of degradation of certain components and an 

increase in raw material costs[11]. 

 

Table 2: Physico-chemical and microbiological analyzes 

Designation 

 

 

 

Macroscopic and 

organoleptic 

characteristics 

pH 

(1%) 

Residual 

moisture 

content (%) 

Total ashes 

(%) 

Microbiological Control (CFU / g) 

Thermo-

tolerant 

Coliforms 

Total 

flora 

Salmonella / 

25g 

Anogeissus 

leiocarpus 

Brown color with an 

astringent and slightly 

sweet taste 

7.01 ± 0.03 7.01 ± 0.35 7.66 ± 2.35 Absence 4.2.104 Absence 

Lannea 

microcarpa 

Red color with a slightly 

bitter taste 
7.16 ± 0.08 6.35 ± 0.16 6.27 ± 1.42% Absence 0.6.104 Absence 

 

The heavy metal content (Table 3) was lower than 

the recommendations of the European Pharmacopoeia. This 

could be explained by the fact that raw materials have been 

collected at locations far from roads, water drainage 

ditches, mine wastes, garbage dumps and industries 

[20].Indeed the accumulation of heavy metals can affect 

human health[21]. The selected heavy metals were those on 

the lists of priority contaminants international conventions 

and regulations because of their frequency[22] and 

toxicity[23]. 

 

Table 3: Heavy metal content of powders 

 Content in ppm (RSD (%)) 

Samples Arsenic Mercury Cadmium Lead 

Anogeissus leiocarpus 0.85 (3.4) ≤ LD 0.22 (1.9) 0.255(1.9) 

Lannea microcarpa 0.61 (2.2) ≤ LD 0.1 (1.3) 0.115(13) 

LD: Limit of detection(LD Hg = 0.01µg/L) Valeurs limites autorisées: Arsenic ≤ 2ppm; Plomb ≤ 5ppm; Mercure ≤ 1ppm; 

Cadmium ≤ 1ppm) 
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The residual levels of pesticides in the powders of 

trunk barks (Table 4) were acceptable [24].This low 

pesticide content could be explained by the fact that the raw 

materials were collected at sites far from the cotton crops 

areas [11].In fact, reports have shown side effects 

associated with falsifications and the presence of 

contaminants (heavy metals, pesticides and 

microorganisms) [25]. 

 

Table 4: Residual pesticide content 

Pesticides LQ(mg/L) Results(mg/kg) 

Organo chlorine   

2,4'-DDT 0.01 < 0.01 

Aldrine 0.01 < 0.01 

Dieldrine 0.02 < 0.02 

Fipronil 0.02 < 0.02 

Dicofol 0.02 < 0.02 

Beta Endosulfan 0.01 < 0.01 

Heptachlore 0.01 < 0.01 

Alachlore 0.01 < 0.01 

Lindane 0.01 < 0.01 

Methidathion 0.01 < 0.01 

Carbamates 0.01      < 0.01 

Synthetic Pyrethronide LD** (mg/L)  

Cypermethrine 0.05 < 0.05 

Deltamethrine 0.05 < 0.05 

Lamda Cyhalothrine 0.05 < 0.05 

Permethrine 0.05 < 0.05 

Tetramethrine 0.05 < 0.05 

* : LQ : Limit of quantitation         * * LD: Limit of detection 

 

Results of phytochemical analysis by thin-layer 

chromatography (TLC) of the two powders are reported in 

figure 1 and the frontal references in Table 5. In figure 1, 

the major spots seen in day light after visualization with 

sulfuric anisaldehyde have five (05) main bands for Lannea 

microcarpa and four (04) main bands for Anogeissus 

leiocarpus. The major (most intensive) spot is the one that 

Rf is 0.63  in purplish color for Lannea microcarpa and 

0.91 in the same color for Anogeissus leiocarpus. Under the 

ultraviolet light at 254 nm, four main bands were observed 

for both powders and the Rf for the major spots were 

0.9125 for Lannea microcarpa and 0.65 for Anogeissus 

leiocarpus. These TLC revealed the presence of a wide 

variety of chemical groups which could be used as 

chromatographic prints in the quality control in terms of 

purity. According to data from the literature, the results 

obtained by the TLC could be used for routine analyzes of 

powders in future crops in order to verify their quality[26]. 

The chromatographic profile of metabolites is a tool for 

qualitative and quantitative evaluation of herbal medicines 

[27, 28]. 

 
Fig. 1: Chromatographic impressions of the hexane 

fractions of the powders of the bark of Lannea 

microcarpa(A)  and Anogeissus leiocarpus(B), after 

detection with sulfuric anisaldehyde and observation 

with the UV lamp at 366 nm. 
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Table 5: Front (RF) ratios of the major chromatographic imprints of the hexane fractions and their coloring 

Designation Rf of major tasks Color Observation 

Lannea microcarpa 0.9125 

0.6375 

0.6125 

0.525 

0.375 

Pink 

Purplish 

Purplish 

Blue 

purplish 

In the light of day after 

revelation with anisaldehyde 

sulfuric 

Anogeissus leiocarpus 0.9125 

0.71125 

0.6375 

0.6125 

Purplish 

Purplish 

Purplish 

purplish 

Lannea microcarpa 0.9125 

0.8875 

0.6375 

0.6125 

Skyblue 

Skyblue 

Skyblue 

Skyblue 

UV lamp at 366nm 

Anogeissus leiocarpus 0.9125 

0.8875 

0.65 

0.6375 

Skyblue 

Skyblue 

Skyblue 

Skyblue 

 

Results of granulometric analysis are presented in 

figure 2. The average particle diameter was 0.7405 ± 0.15 

mm for both powders. According to the method of 

expression of results of the particle size analysis using two 

filters of the European pharmacopoeia, the powders are 

classified as coarse powders. This could be explained by the 

fact that the grinding of the trunk bark was done by the 

same mill[16]. This particle size distribution of powders is 

essential because its determines their rheological 

characteristics[29]. 

 

 
Fig. 2: Particle size distribution of powders. 

4. Conclusion 

The determination of the physicochemical and 

microbiological characteristics showed that the powders of 

Lannea microcarpa and Anogeissus leiocarpus conformed 

to the standards of the European Pharmacopoeia related to 

medicinal plant substances. These parameters make it 

possible to define quality standards for the control of raw 

materials and could be used as criteria for quality control of 

powders 
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