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Abstract 
______________________________________________________________________________________________________ 

Pericopsis laxiflora is among the medicinal plants used by the traditional practitioner in the 
treatment of many diseases. However, data on its diuretic power are lacking. Moreover, the 
effect of the preparation of traditional galenic formulations on the composition of 
phytocompounds and essential minerals and metals is unknown. The aim of this study was to 
show the effect of treatment on the phytocompounds   and minerals composition and to 
evaluate diuretic effect of Pericopsis laxiflora aqueous axtracts. The tube characterization 
reactions revealed flavonoids, sterols, terpenes, catechin tannins polyphenols and saponins 
in aqueous extracts. Gallic tannins  and quinones are absent, All compounds were generally 
present in same proportions in two aqueous extracts. Chemical analysis of all aqueous 
extracts by atomic absorption spectrometry (AAS) showed effect of model extraction on 
minerals. Copper (0.3116 mg / 100g), magnesium (260.7 mg /100 g), selenium (0.00904 mg 
/100 g), zinc (4.52 mg /100 g), manganese (75.029 mg /100g) are more concentrated in 
maceration than a   decoction. For decoction of same plant, the situation is reversed with 
sodium (58.6mg /100g), calcium (12670 mg/100g), iron (18.51mg/100g) and potassium 
(2781 mg /100g). For pharmacological investigation, 32 rats Sprague Dawley male weighing 
385-433g are isolated each in metabolic cages from 6 pm to 8am  and treated with 100mg/kg 
of Pericopsis laxiflora aqueous extracts. From 8am to 2pm the animals received only tap 
water in metabolic cages. The volumes of water intake and urine were not significantly 
different in the two groups (treated and untreated).The diuretic effect was not observed with 
100mg/kg (b/w) . In addition   polyphenols, flavonoids, saponins and minerals such as 
potassium, magnesium and selenium are indicators of the vasodilatory and cardioprotective 
functions of Pericopis laxiflora aqueous extracts. The prescription of these extracts in 
traditional medicine must take into account the toxicity of the plant associated with a calcium 
and manganese content. 

Keywords:  Pericopsis laxiflora, dueresis, decocted extract, macerated extract, minerals, Rats 
Sprague Daweley  

 

INTRODUCTION  

Living close to nature, humans developped knowledge to 
advantage of the healing proporties of medicinal plants. 
From the anscestral period to the present day, they have 
enable people to prevent and fight many diseases 1. Because 
of their multiple therapeutic effects 80% of the african 
populations still use these medicinal plants for their health 
care 2. Indeed, this strong interest for plants results from 
their efficiency, availability and their relatively low cost3.  
Those in traditional medicine mostly recommend a decoction 
and often maceration for the extraction of bioactive 
compounds which are administered orally4.  The genus 
Pericopsis is part of the heritage of medicinal plants commly 
used in traditional african medicine. With the bark of the 
species Pericopsis laxiflora, several therapeutic values can be 
detected justifing its empirical use in the the treatment of 
headaches, stomach ulcers, gastritis, enteritis, heart pain, 
abdominal pain, shigellosis and malaria5,6,7. Studies confirm 
that the bark of Pericopsis laxiflora posseses antimicrobial 

and analgesic8,9. However, information on the the effects of 
the extraction on  bioactive  compounds, mineral 
composition is not available. In addition, it ist not known 
wether the plant, despite the presence of polyphenols, can be 
used in the management of hypertension, the main risk 
factor cardiovascular10. Our work will consist of evaluating 
the effect of the main extraction methods used in traditional 
medicine on the composition of secondary metabolites, 
mineral elements and diuretic activity. 

MATERIAL AND METHOD 

Plant material 

Pericopsis laxiflora stem bark   were collected north at Lataha 
village located 8 km from Korhogo (Côte d’Ivoire). Plant 
specimen were identified and authenticated by Félix 
Houphouët-Boigny University Abidjan National Floristic 
Center (NFC). Herbarium specimen was deposited in this 
center. Dried stem bark of these plants were individually 
pulverised into a coarse powder using mortar and pestle. 
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Preparation of the aqueous maceration  

100 g of fine powder was thoroughly homogenized in 1L of 
distilled water using an electric mixer. The homogenate 
obtained was first spun in a square of fabric, then filtered 
successively twice on hydrophilic cotton and once on 
Whatman No. 1 filter paper. The filtrate obtained was then 
evaporated in a Med Center Venticel type oven at 50 ° C. 

Preparation of aqueous decoction 

To obtain decoction, 100 g of powder were dissolved in 1 
liter of distilled water. The homogenate obtained after 
mixing was heated in a boiling water bath for 15 minutes. 
After cooling, the homogenate was first spun in a square of 
tissue, then successively filtered twice on hydrophilic cotton 
and once on Whatman No. 1 filter paper. The filtrate 
obtained was then evaporated in a Med Center Venticel type 
oven at 50 ° C.  

Phytochimicals analysis  

The phytochemical screening revealed presence (or not) of 
different families of secondary metabolites: alkaloids, 
polyphenols, tannins, flavonoids, saponins, quinones, 
polyterpenes or sterols. This screening was carried out on 
aqueous macerate our plant according to methodology 
described by Bidié et al, 201111.   

Analysis of essential metals and minerals 

100 g of aqueous extract of Pericopsis laxiflora was diluted in 
water. These dilutions were used for the analysis of 
manganese, magnesium, copper, sodium, selenium, calcium, 
zinc, iron and potassium by inductively coupled plasma mass 
spectrometry (ICMS) using ThermoScientific X Series II). 

Pharmacological Investigations 

Evaluation of the effect of decocted and macerated 
preparations on water consumption and diuresis 

Animals  

Thirty-two (32) rats Sprague Dawley male   weighing 385-
433g were used for the experiments. Rats were first housed 
(two rats per cage) at a temperature between 20-25 °C with 
a hygrometry oscillating between 30-50%. Animals were 
divided into 4 homogeneous groups: pericopsis decoction 
(PD), pericopsis maceration (PM), furosemide (Furo) and tap 
water (TW). They were in a clean and controlled 
environment with an alternation day and night 12h. They 
had free access to water and food. The litter was changed 
twice a week. From their acclimatization period to end of 
their treatment rats were monitored daily and weighed once 
a week. No signs of suffering were observed in animals 
during our experiment. They were sacrificed at the end of  
experiment. 

Products 

Oral tablets of Furosemide 40 mg (MYLAN, Saint-Priest, 
France) were purchased in pharmacy. . 

Experimental protocol 

Each rat was isolated in a metabolic cage from 6pm to 8am . 
To monitor water consumption and diuresis, volumes of 
drinking water and collected urine were measured at 8 am 

and 2 pm. In the PD and PM groups, animals received 100 
mg/kg (w/w) of pericopsis decoction or pericopsis 
maceration extracts dissolved in 100 ml of tap water. In furo 
and TW groups, animals received furosemide (10 mg/kg) in 
100 ml of tap water or tap water respectively. At 8 am, drink 
solutions were replaced by tap water in each group.  

Statistical Analysis  

Data expressed as mean±SD and mean±SEM. Test of 
Significance between control and treatment means were 
carried out by analysis of variance (ANOVA) using Graph Pad 
Software (2000). 

RESULTS 

Phytochemical screnning of  Pericopsis laxiflora 
traditional galenic formulations 

The results of the tube characterization show that both 
preparations contain mostly phytocompounds such as 
polyphenols, alkaloids, catechin tannins and flavonoids in 
equal proportions. Saponins are more concentrated in the 
decoction while quinones and gall tannins are absent in both 
aqueous extracts (Table 1). 

 

Table 1: Phytochemical screening  of Pericopsis laxiflora 
aqueous  xtracts 

Differents    extracts Pericopsis 
Maceration   

Pericopsis 
Decoction  

Sterols  Ployterpenes + + 

Polyphenols ++ ++ 

Quinones  - - 

Alkaloïds ++ ++ 

Tannins CAT ++ ++ 

Tannins GAL - - 

Flavonoïds ++ ++ 

Saponins + ++ 

   +: presence, ++: abundence, -: absence 

 

Electrolyte composition of decocted and macerated 
solutions  

Mineral element determination in aqueous extracts is 
important as it might reveal the presence of essential 
physiological elements but also toxic compounds. By using 
inductively coupled plasma mass spectrometry (ICP-MS), we 
analyzed the main electrolytes that contribute to good health 
(Table 2). In overall, high amounts of potassium, calcium, 
iron and magnesium are found in both decoction and 
maceration preparations. Sodium and iron  amount are 
constant whatever the extract. Calcium and potassium are 
more concentrated in decoction than in maceration. Beside 
potassium and calcium which are more concentrated in the 
decoction extract, the general tendency is that higher 
amounts of minerals are found in the maceration 
preparation.
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Table 2:  Composition in minerals elements of Vitex doniana   traditional aqueous preparations 

Maceration Preparation: mg/100g of extract 

Cu Na Mg Ca Se Zn Mn Fe K 

0.3116 51.3 260.7 861 0.00904 4.52 75.029 17.597 2510.4 

Decoction Preparation: mg/100g of extract 

0.2008 58.6 152.9 1267 0.00872 3.04 41.837 18.51 2781 

 

Effect of decocted and macerated Pericopsis laxiflora 
solutions on water intake in healthy rats 

Animals exposed to decocted solutions of Pericopsis laxiflora 
showed a non-significant increase in water consumption 
during the treatment period compared to the pericopsis 
maceration, furosemide tap water groups (ANOVA + t-test ) 
(Figure 1.a).  After treatment, animals exposed to PD showed 
a decrease in water consumption after the treatment period . 
Nevertheless, its consumption was higher than that of the 
other groups (ANOVA + t-test) (figure 1.b)  
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Figure 1a: Effect of different extracts on water intake during 
treatment     
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Figure 1 b: Effect of different water intake after treatment     

Bars with different letters indicate significantly different water volume 
drunk (P <0.05). Each value represents the mean ± SEM of eight tests. 

 

Effect of decocted and macerated Pericopsis laxiflora 
solutions on diuresis volume in healthy rats 

PD induced a large diuresis compared to the PM, furosemide 
and tap water groups with approximately equal urine 
volumes (ANOVA + t-test) (Figure 2.a).  After treatment, the 
urine volume of each group decreased. (figure 2.b).  
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Figure 2 a: Effect of different extracts on urinary excretion 

during treatment 
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Figure 2 b: Effect of different extracts on urinary excretion 
after   treatment 

Bars with different letters indicate significantly different urine volume 

(P <0.05). Each value represents the mean ± SEM of eight tests. 

DISCUSSION 

According to phytochemical screening results, secondary 
metabolites such as sterols or polyterpenes, polyphenols, 
alkaloids, catechin tannins, flavonoids are present in 
Pericopsis laxiflora aqueous extracts. It could be said that 
these metabolites are thermostable and are not influenced 
by heat for 15 minutes of boiling. Heat does not alter 
chemical structure of these secondary metabolites. For 
example, tannins, polyphenols and flavonoids are 
thermostable after 60 minutes of boiling at 100 0C12. 
Saponins which are weakly present in Pericopsis laxiflora 
maceration but concentrate in its decoction. Certainly, these 
compounds are further extracted by heat. In other words, 
their respective increase in decoction is due to degradation 
of certain compounds or matrices by heat13.  The presence of 
catechic tannins in   Pericopsis laxiflora aqueous extracts   is 
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new discovery according to previous work14. A part from 
difference, results obtained with   aqueous extracts 
phytochemical screening are in line with results of previous 
work13.  Presence of this metabolite in   this plant  could 
relate to climatic and environnemental condition, harvest 
period, genetic heritage and extraction procedure of these 
phytocompounds15. Aqueous extracts contain as many 
secondary metabolites as the alcoholic extracts commonly 
used in laboratories for the confirmation of empirical uses. 
It’s about polyphenols, flavonoids, tannins quinones, 
saponins, alkaloids, sterols and polyterpenes wich are very 
abundant in aqeous extracts that organic extratcs16,17. 
Experimentally, the pharmacological effects of these 
metabolites have been scientifically proven. For example, we 
can cite the polyphenols which play an important role in the 
treatment of arterial hypertension through their antioxidant 
effect, by improving the bioavailability of nitric oxide and 
endothelial function18,19,20. Alkaloids, on the other hand, 
exhibit a vasodilating  and antihypertensive effect in animal 
experiments21,22. Saponins isolated from  hernaria grabba 
produced a hypotensive effect in rats23. The synergistic and 
individual effect of the these metabolites present in 
Pericopsis laxiflora explains tne intensive use of aqueous 
extracts in traditional medecine. They justify their use in the 
treatment of bacterial diseases, heart pains and malaria 5,6. 
These extracts have the same pharmacological effects as 
organic extracts used  in laboratory. They reveal better and 
pharmacological spectrum. This is the case with polyphenols 
which are revealed by herbals teas (decoction)24. Usually 
administrated orally, these aqueous extracts allow good 
distribution of metabolites throughout the body. Their 
presence in water makes the latter an effective and available 
solvent which enhances the synergistic effect plants3. The 
heterogeneity of these different active molecules in aqueous 
extracts gives theme very distinct pharmacological 
properties. In the pharmacological investigation, aqueous 
extracts of Pericopsis laxiflora containing the metabolites of 
pharmacological interest did not cause significant urinary 
excretion in rats isolated individually in the metabolic cages 
from 6 pm to 6 am. Nevertheless, urinary excretion of PD 
was greater than that of the other groups without significant 
difference. This may be associated with the fact that the dose 
used in the experiments may not have been sufficient to 
trigger a diuretic effect. As it is the case of Zanthoxylum 
heitzii (Rutaceae) which at low dose does not cause a diuretic 
effect but at very high dose this effect is perceived25.   The 
absence of duiresis in treated rats may be due to the effect of 
metabolite degradation. Orally administered products 
generally undergo the effect of hepatic first pass which 
results in the reduction of the bioavailability of a large part of 
the metabolites before their distribution in the systemic 
circulation. Contrary to the blood route of administration, 
whose effect is immediate, the oral route in some cases takes 
time before triggering the desired pharmacological effects. In 
our case, the duration of the treatment was probably not 
sufficient to trigger the expected effect. It should also be said 
that the absence of this diuretic effect is perhaps due to the 
fact that the rats were not sick (hypertensive).  Generally, the 
pytocompounds contained in plants activate their 
therapeutic power in the presence of disease. This is the case 
of the flavonoids quercetin which reduce blood pressure in 
hypertensive rats and remain without effect in non-
normotensive rats 26. In fact, in the face of disease, certain 
plants act on the drainage function, which they stimulate to 
increase diuresis, enabling it to eliminate large quantities of 
elements harmful to the body. The aqueous extracts of  
Pericopsis laxiflora could have expressed a diuretic effect if 
the rats were hypertensive.  

In addition to its phytocompound content, the analysis of 
minerals by mass spectrometry (ICP-MS) reveals the 
presence of minerals with their respective content and 
allows to evaluate the toxicity of the plant.  Sodium, iron, 
selenium and potassium are more concentrated in the 
decoction than in the maceration. This difference in content 
could be associated with the effect of the treatment. Certainly 
during boiling, the structure of the epidermis or 
phytocompound is degraded to release a significant amount 
of these electrolytes 27,28. For minerals such as copper, 
magnesium, manganese and zinc their presence largely 
important in the macerated than in the decoction could be 
due to their sensitivity to heat which degrades them or 
undoubtedly, they bind to other chemical bodies present in 
the extract reducing their content in the decoction. Apart 
from calcuim and maganese whose content present toxicity 
risks, the rest of minerals respect the limits of the daily 
intake recommended by the  European Society for Clinical 
Nutrition and Metabolism(ESCNM). The presence of minerals 
such as selenium, magnesium and potassium could confer 
vasodilatory, cardioprotective and antihypertensive 
properties to the aqueous extracts. As evidence, selenium 
decreases the size of myocardial infarction in rats29. 
Potassium supplementation induces a considerable 
reduction in systolic and diastolic blood pressure30. Iron is 
responsible for 80% of the production of red blood cells and 
could justify the use of aqueous extracts in the management 
of anemia31.  

CONCLUSION 

The heat treatment used in the preparation of decoction does 
not influence the ingredients contained in plants. Aqueous 
extracts contain all the phytocompounds that the other 
organics commonly used in the laboratory. However, the use 
of aqueous decoction is more widespread in traditional 
medicine. Certainly boiling is the only alternative to extract 
the phytocompounds in the rigid and fibrous parts of plants. 
For minerals, the treatment effect is present. Some minerals 
are concentrated in maceration while they are reduced in 
decoction and vice versa. The analysis of the minerals allows 
to conclude that the plant presents risks of toxicity with a 
high rate of calcium and manganese. Any use of these 
extracts on a traditional scale in patients must take into 
account the level of these two minerals in the sick subjects. 
With the results of the pharmacological investigation, it was 
realized that the plant could not cause the diuretic effect.  
This finding does not call into question the diuretic power of 
this plant or its antihypertensive effect. For the simple 
reason that in these aqueous extracts, ployphenols, 
flavonoids, saponins and minerals such as potassium and 
selenium known for their relaxing, vasodilating and 
cardioprotective effect were highlighted. The administration 
of a dose higher than 100 mg/kg (w/w) to hypertensive rats 
will allow the detection of the diuretic effect 
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