
 

 

Phytochemical characterization and systemic exposure, evaluation of the aqueous 
extracts of Ficus thiningii Blume (Moraceae) on albino Wistar rats. 
 

 
ABSTRACT 
Ficus thonningii (Blume) is considered a herbal plant with well documented biological activity in 

the management of several diseases in the tropics. However, there is a gap of information on its 

safety and proof of efficacy in evidence-based medicine. The objective of this study was to 

characterize the bioactive metabolites of the hydro-ethanolic extract of the stem bark of Ficus. 

thonningii and in vivo evaluation of the systemic exposure of the bioactive metabolite. 

Phytochemical screening was done using standard extraction techniques, and test according to 

methods adopted from Sofowora and collaborators. Quantitative analysis was done using 

spectrophotometer of plant extract with different reference standards. 

Analysis of the animals' plasma following administration of the extract was used to investigate 

systemic exposure to confirmed the presence of absence of metabolites in systemic circulation.  

This work shows that F. thonningii (Blume) stem bark hydro-ethanolic extract contains 

polyphenols, saponins, alkaloids, flavonoids, catechic tannins, gallic tannins, coumarins, 

quinones, phlobatannins. This study shows that the hydro-ethanolic extract of F. thonningii 

contains total phenolic content of 192,27 ± 3,40 mgEQ/MS g gallic acid and total flavonoid 

content of 103,59 ± 15,72 mgEQ/MS quercetin. This study shows that the secondary metabolites 

in the hydro-ethanolic extract of the stem bark of F. thonningii (Blume) were not detected in 

plasma and not bioavailable. 

Keywords: Ficus thonningii, hydro-ethanolic extract, stem bark, Phytochemical screening, 
metabolites, systemic exposure.  
 

INTRODUCTION. 

Plants and plant extracts are an important source of food and medicine for humans. In fact, about 

80 % of the world-wide population still relies on plants and plant extracts as a source of primary 

health care[1,2]. Nowadays, there is a resurging interest in exploiting herbal medicines for the 

treatment of diseases which may be due to the fact that they are less costly, less toxic and more 

readily available especially in developing countries as compared to orthodox pharmaceuticals. 

There is equally a growing belief that herbal medicines might be effective in the treatment of 

certain diseases where conventional therapies and medicines have proven to be ineffective or 



 

 

inadequate. Thus, medicinal plants are paving a new approach to improved medicine and are 

emerging as alternative therapeutic options [2,3]. Unfortunately, the lack of enough studies to 

provide information about their quality, efficacy and safety remains a major concern to the 

public.    

 Among the plants used in ethnomedicine is the Ficus thonningii (Blume) also known as the 

strangler or common wild fig. It is extensively used for the treatment of a number of diseases 

such as diarrhea, stomach pain, peptic ulcer, urinary tract infections, diabetes mellitus, gonorrhea, 

respiratory infections, and mental illnesses. It is an evergreen tree (about 6-21m tall) with a dense 

rounded to spreading crown [3] mainly distributed in the upland forests of tropical and sub-

tropical Africa [4]. This plant contains various bioactive compounds which include alkaloids, 

terpenoids, flavonoids, tannins and active proteins, all of which contribute to its curative 

properties. In vitro and in vivo pharmacological studies revealed that F. thonningii has 

antimicrobial, antidiarrheal, anthelmintic, antioxidant, anti-inflammatory and analgesic 

properties.   

A number of studies [5,6] have recently shown that Ficus thonningii has promising biologic 

activities, for instance, in the management of peptic ulcers. This has motivated the thought that it 

has the potential to be developed into an improved traditional medicine. Unfortunately, so far, 

there is still little scientific data in the literature on the possible toxic effects of the plant [7]. This 

prompted researchers like Tembe et al (2018) [8] to conduct an acute toxicity study on the hydro-

ethanolic stem bark extract of the plant in order to contribute information in regards to its toxicity 

profile and safety pharmacology. Therefore, the present study was to determine the qualitative 

and quantitative composition of the secondary metabolites of the hydro-ethanolic extract of the 

stem bark of F. thonningii for a four-year preserved plant. and to evaluate the systemic exposure 

as a subsequent study to determine the stability of the phytochemicals, and systemic exposure.  

METHODOLOGY 

Study site and study design. 

This was a preclinical experimental in vitro and in vivo study, conducted in Wistar albino rats 

from November 2021 to May 2022. The study was carried out at the laboratory of preclinical 

animal and pharmaco-toxicology research, of the Faculty of Medicine and Biomedical Sciences 

at the university of Yaoundé 1, Cameroon. Ethical approval was requested from the institutional 

review board of the Faculty of Medicine and Biomedical Sciences. An approval to work in the 



 

 

animal house of the faculty was given by the Head of laboratory. The OECD Guidelines 420, 

425, on the use of animals in preclinical studies was applied. 

Collection and identification of the plant 

The powdered stem bark of F. thonningii which was previously obtained from the work 

conducted by Pougoue (2017) [8] was used in the present study. Fresh stem barks were collected 

from the plant growing at Bafoussam on the 03 of January 2017. The barks were then identified 

taxonomically and authenticated at the National Herbarium of Cameroon by comparison with a 

sample having the number 44042/HNC by Tadjouteu F.  

Rationale for the selection of the plant material  
 F. thonningii (Blume) is a medicinal plant which has been used for over the centuries by the 

Western region of Cameroon for the treatment of several ailments. F. thonningii remedies are 

commonly prepared as decoctions, macerations and infusions and the extracts are taken orally. 

This subacute toxicity study is a follow up of the study previously conducted by Tembe et al. 

(2018) [9] on the acute toxicity of F. thonningii (Blume). Therefore, the hydro-ethanolic stem 

bark extract of F. thonningii was equally used in the present study. The same doses of the stem 

bark extract of the plant used by Pougoue (2017) [8] were applied in this study. 

Preparation of the hydro-ethanolic plant extract 
 

Preparation of medicinal plants for experimental purposes is an initial step and key in achieving 

quality research outcome. It involves extraction and determination of quality and quantity of 

bioactive constituents before proceeding with the intended biological testing. According to the 

work done by Pougoue et al. (2017) [9], the hydro-ethanolic maceration of the stem bark of the 

plant was most active. Hence, a hydro-ethanolic extract was also be used during this study.  

Maceration was the extraction procedure in which coarsely powdered plant material, either leaves 

or stem bark or root bark, was placed inside a container; the menstruum was poured on top until 

it completely covers the drug material. The container was then closed and kept for at least two 

days. The content was stirred or agitated from time to time to ensure complete extraction. At the 

end of extraction, the micelle was separated from marc by filtration and from the menstruum by 

evaporation in an oven [5]. The extract was then weighed in order to determine the percentage 

yield obtained from the initial powder quantity and then stored in an air-tight container for 

subsequent experimental tests. 



 

 

Yield determination 

200 g of the powder was weighed and mixed with several fractions of a 50:50 hydro-ethanolic 

solution in order to obtain a final solution of 2000 mL in a flat-bottomed flask. This mixture was 

agitated several times within 48 h of maceration, after which the mixture was filtered using 

Whatman paper number 3. The macerate was then dried in an oven at 50C for two days. The 

dried extract obtained was weighed in order to determine the percentage yield from the initial 

powder used. The yield (%) was obtained using the following formula [10] 

݈݀݁݅ݕ	݁݃ܽݐ݊݁ܿݎ݁ܲ = 	
݀݁݊݅ܽݐܾ݋	ݐܿܽݎݐݔ݁	ℎ݁ݐ	݂݋	ݏݏܽ݉
ݎ݁݀ݓ݋݌	݈ܽ݅ݐ݅݊݅	ℎ݁ݐ	݂݋	ݏݏܽ݉ × 100 

 

PHYTOCHEMICAL SCREENING 
The protocol of Sofowara (1993) [10] and Savithrama et al. (2011) [11] were applied for the 

screening of the various bioactive constituents. The filtrates of the hydro-ethanolic stem bark 

extract of Ficus thonningii were used for further phytochemical analysis which includes test for 

carbohydrates, proteins, glycosides, tannins, alkaloids, flavonoids, terpenoids, saponins, resins, 

quinones, cardiac glycosides, coumarins, steroids, phenols, anthraquinones and phlobatannins.   

Qualitative analysis of primary metabolites 

Test for carbohydrates 

Fehling’s test: About 1 mL of the filtrate was taken to which 1 mL of Fehling’s reagent was 

added and boiled in a water bath. The appearance of red precipitate indicates the presence of 

sugars. 

Molisch’s test: 2 drops of alcoholic solution of α-naphthol were added to about 2 mL of the 

sample, and to the mixture after being shaken well. Few drops of conc. H2SO4 was added along 

the sides of the test tube. A violet ring indicates the presence of sugars [10].  

Test for proteins 

Biuret test: To 2 mL of filtrate was added 1 drop of 2% copper sulphate solution; and 1 mL of 

95% ethanol was added. This was followed by excess addition of KOH. The appearance of pink 

color indicates the presence of protein [18]. 

Millon’s test: To 2 mL of filtrate was added a few drops of Millon’s reagent. The appearance of a 

white precipitate indicates the presence of proteins.  

Test for lipids 



 

 

To 1 mL of the extract was added NaOH and the mixture was then be heated in a boiling water 

bath for 5 minutes. Ethanol was be added to the mixture. The appearance of foam indicates the 

presence of lipids [12].  

Miscellaneous compounds  

Test of resins 

1 mL of extract was taken and to this few mL of acetic anhydride was added to 1 mL of conc. 

H2SO4. The appearance of orange to yellow color indicates the presence of resins.  

Test for Gums and mucilage 

To 1 mL of extract, distilled water, 2 mL of absolute ethanol was added accompanied by constant 

stirring white or cloudy precipitate indicates the presence of gums or mucilage. 

Vitamin C 

To 1 mL of the plant extract was added dinitrophenyl hydrazine dissolved in concentrated H2SO4. 

The presence of yellow precipitates indicates the presence of vitamin C.  

QUALITATIVE ANALYSIS OF SECONDARY METABOLITES 

Test for anthraquinones 

To 5 mL of extract, few mL of conc. H2SO4 was 1 mL of diluted ammonia added. The 

appearance of rose pink confirms the presence of anthraquinones[22]. 

Test for quinones 

To 1 mL of extract, alcoholic KOH was added. The presence of red to blue color indicates the 

presence of quinones. 

Test for alkaloids 

1. Mayer’s test: to a few mL of filtrate, 2 drops Mayer’s reagent was added. A creamy or white 

precipitate shows a positive result for alkaloids. 

2. Wagner’s test: (iodine – potassium iodine reagent): To about an mL of extract few drops of 

Wagner’s reagent was added. Reddish – brown precipitate indicates presence of alkaloids. 

3. Hager’s test: To a few mL of the filtrate was added 2 mL of Hager’s reagent. A creamy white/ 

yellow precipitate shows a positive result for alkaloids. 



 

 

4. Tannic acid test: To the acidified extract, 10% tannic acid solution was added. A buff color 

precipitate indicates the presence of alkaloids 

Test for glycosides 

2 mL of extract is mixed with a few drops of glacial acetic acid containing traces of ferric 

chloride and 0.5 mL of conc. H2SO4 was added. The production of blue color is positive for 

glycosides. 

Test for cardiac glycosides (Keller-Killani test) 

 5mL of solvent extract was mixed with 2mL of glacial acetic acid and a drop of ferric chloride 

solution followed by the addition of 1mL of conc. H2SO4. A brown ring in the interface indicates 

the presence of deoxy sugars of cardenolides. A violet ring may appear beneath the brown ring 

while acetic acid layer a green ring may also form just gradually towards the layer. 

Test for polyphenols 

1. To the extract was added few drops of 5% ferric chloride. The formation of dark green color 

indicates presence of polyphenols. 

2. To 1 mL of extract, few drops of 5% solution of lead acetate was added. The appearance of 

yellow precipitate indicates the positive results for polyphenols [13] 

Test for tannins 

To 5mL of extract, few drops of neutral 5% ferric chloride solution was added. The production of 

dark green color indicates the presence of tannins. 

Differentiation of Catechic and Gallic tannins  

It is obtained by STIASNY reaction, which is carried out in the following manner. To 30mL of 

the extract, we add 15 mL of STIASNY reagent (10 mL of 40 % formalin and 5 mL of 

concentrated HCl) and heated for 15 minutes in a water bath at 90 °C. Catechic tannins: The 

obtaining of a precipitate shows their presence; 

Gallic Tannins: After filtration, we saturate the filtrate with powdered sodium acetate, Then 1 mL 

of a solution of 1 % ferric perchloride (FeCl3). The presence of gallic tannins not precipitated by 

the STIASNY reagent is indicated by the development of a shade dark blue [19].  

Test for flavonoids 

In a test tube, put 2 mL of the 1 % extract. Add 1 mL of sodium hydroxide (NaOH) of 2N. The 



 

 

formation of a yellow-orange coloration indicates the presence of flavonoids. The addition of a 

few drops of sulfuric acid and the change of coloring confirm the presence of flavonoids. 

Test forPhlobatannins 

Aqueous extract was boiled with diluted HCl leading to the deposition of reddish precipitate 

indicates the presence of phlobatannins.  

Identification test for beta cyanide  

2 mL of the extract was introduced in a test tube and 2 mL of 2N NaOH was added and heated 

the tube in a boiling water bath for 5 minutes. The appearance of a yellow coloration indicates the 

presence of betacyanin. 

 

Test for saponins 

0.5 mg of extract was vigorously shaken with few mL of distilled water. The formation of 

frothing is positive for saponins 

Test for steroids 

2 mL of extract with 2 mL of chloroform and 2mL of concentrated H2SO4 was added, the 

appearance of red color and yellowish green fluorescence indicates the presence of steroids.  

Test for anthocyanins 

2 mL of aqueous extract was taken to which was added 2N HCl and it was followed by the 

addition of ammonia, the conversion of pink-red turns blue-violet indicates the presence of 

anthocyanins. 

Test for coumarins 

To 2 mL of the extract, 3 mL of 10% aqueous solution of NaOH was added. The production of 

yellow color indicates the presence of coumarins.  

Test for oxalates 

In a test tube, put 2 mL of the extract. A few drops of ethanoic acid were added. Obtaining a 

greenish-black color indicates the presence of oxalates. 



 

 

Quantitative analysis of the metabolites of the plant 

Depending on the qualitative results, the quantitative assay is carried out for carbohydrates, 

proteins, polyphenols and flavonoids [17].  

Determination of total soluble carbohydrates 

Principle  

Picric acid is reduced into picramic acid by glucose. The intensity of the orange color of picramic 

acid will be proportional to the concentration of glucose. The orange color of picramic acid 

produced, whose maximum absorption is around 570 nm, is proportional to the quantity of 

phenolic compounds present in the plant extract [17]. 

Procedure  

In a test tube, 1000 µL of 13% picric acid and 1000 µL of 4% sodium hydroxide were added to 

1000 µL of the extract at a concentration of 1000 µg/mL. The tube was placed in a boiling water 

bath for 10 minutes. The following calibration curve was used during the reading of the optical 

density of the extract and blank concentration at 570 nm.  

Determination of total protein content 

Principle  

In an alkaline medium, copper ions are reduced and bind to proteins. In an acid medium, Folin-

Ciocaltau reagent is reduced by the copper-protein complex. The stable blue complex formed is 

detected at an absorbance of 760 nm [18].  

Procedure  

BSA is used as standard reagent for preparing the standard curve against which the unknown 

concentration of proteins was estimated. In a test tube, 1000 µL of alkaline reagent was added to 

1000 µL of the extract at 1000 µg/mL and incubated for 10 minutes followed by the addition of 

500 µL of the Folin-Ciocalteu reagent (diluted to 1/10th) were followed immediately by 

incubation at room temperature for 20 minutes in darkness to allow for the development of the 

blue color. The absorbance was read at 760 nm on a spectrophotometer. The quantity of protein 

content After that the absorbance was measured at 660 nm and the amount of protein is expressed 

as µg/mL of BSA.  



 

 

Evaluation of total phenolic contents  

Principle  

To determine the total phenolic content, we used the method of Folin-Ciocalteu [19] . Folin-

Ciocalteu reagent is a yellow-colored acid consisting of a mixture of two acids: phosphotungstic 

acid (H3PW12O40) and phosphomolybdic acid (H3PMo12O40). It is reduced during the oxidation of 

polyphenols to form a stable blue complex of tungsten and molybdenum oxides. The color 

produced, whose maximum absorption is around 760 nm, is proportional to the quantity of 

phenolic compounds present in the plant extract. 

Procedure 

1000 µL of the Folin-Ciocalteu reagent (diluted to 1/10th) were added to 1000 µL of the extract at 

1000 µg/mL and the whole was incubated for two minutes at room temperature. Then, 1000 µL 

of sodium bicarbonate at 75 g/L added as added, followed immediately by incubation at room 

temperature for 90 minutes. The absorbance was read at 760 nm on a spectrophotometer. The 

quantity of phenolic compounds, expressed in milligrams of gallic acid equivalent per gram of 

dry weight of the plant (mg EQ/g Ps), was determined by the calibration curve varying from 0 to 

1000 mg/mL, made with different concentrations of gallic acid.  

Evaluation of total flavonoid contents  

Principle  

The quantification of flavonoids was carried out using aluminum trichloride and sodium 

hydroxide. The aluminum trichloride forms a yellow complex with flavonoids and the soda forms 

a pink colored complex which absorbs in the visible electromagnetic spectrum at 510 nm [20].  

Procedure  

In each tube, we introduced 1000 µL of the extract at 1000 µg/mL, followed by the addition of 

150 µL of sodium nitrite (NaNO2) at 5%. After 5 minutes, 150 µL of aluminum trichloride 

(AlCl3) at 10% (m/v) was added to the mixture. After 6 minutes of incubation at room 

temperature, 500 µL of 4% sodium hydroxide (NaOH) was added. The mixture was stirred 

immediately to homogenize its content. The absorbance of the pinkish colored solution was read 

at 510 nm against a blank. A calibration curve was produced in parallel under the same operating 

conditions using quercetin as a positive control. The total flavonoid content of the plant extracts 



 

 

studied was expressed in milligram equivalent of quercetin per gram of dry plant matter (mg 

EQ/g).  

 

Evaluation of the systemic exposure of the bioactive components of the plant 

The systemic exposure provides information concerning the absorption of the active components 

of the plant. In this study, the systemic exposure of the bioactive compounds in the hydro-

ethanolic extract of the stem bark of F. thonningii (Blume) was evaluated. The blood samples 

were taken from animals 30 mins, 45 mins and one hour following the administration of a dose of 

500 mg/kg. Also, blood samples were taken from the test group which had received a daily dose 

of 500 mg/kg for a period of 28 days. The positive control used was the plant extract while the 

negative control was the blood sample obtained from the animal which received only distilled 

water. The plasma was prepared by centrifugation of the blood samples. The same qualitative and 

quantitative phytochemical analysis previously described in 3.6.2. was applied for the assessment 

of the bioactive components of the plant present in the systemic circulation of the animals [8].  

Statistical analysis 
The results are expressed in terms of mean ± standard deviation. The comparison between the 

groups were analyzed using one-way analysis of variance, the ANOVA test followed by 

Dunnett’s post-hoc multiple comparison test using the GraphPad Instat version 5.0 software. A p-

value of less than 0.05 was considered statistically significant [16]. 

 

RESULT 

EXTRACTION 
The extraction yield of the extract was 15 %. Table 1 shows the extraction yield of the hydro-

ethanolic extract of F. thonningii.  

Table 1: Extraction yield of the hydro-ethanolic extract of F. thonningii 

Solvent Hydro-ethanol (50:50) 

Mass of powdered plant (g) 200 

Mass of the extract (g) 30.32 

Extraction yield (%) 15.16 

 



 

 

Phytochemical analysis 
A comparison between the phytochemical screening conducted by Pougoue (2017) [9] and this 

study (2021) revealed that only two phytochemicals changed after four years of conservation of 

the powdered stem bark of F. thonningii as shown in table 2. In this study (2021), anthocyanes 

were absent and gallic tannins were present whilst these phytochemicals were respectively found 

present and absent according to the work conducted by Pougoue (2017).  

Table 2: Comparison between the phytochemical screening conducted by Pougoue (2017) and from this 

study (2021) 

Test  Specific test Hydroethanolic maceration 

from Pougoue (2017) 

Hydroethanolic maceration 

from this study (2021) 

Polyphenols FeCL3 ++ ++ 

Lead acetate ++ ++ 

Saponins Distilled water ++ ++ 

Mucilage Absolute ethanol - - 
 

 

Alkaloids 

Wagner ++ ++ 

Hager ++ ++ 

Valse-Mayer ++ ++ 

Flavonoids AlCL3 ++ ++ 

Tannins Catechic tannins Stiasny + + 

Gallic tannins STIASNY + - 

Steroids Acetic anhydride - - 

Coumarines HNO3 + + 

Oxalate Ethanoic acid - - 

Quinones Sulfuric acid + + 

Betacyane NaOH - - 

Phlobotannins HCl + + 

Anthocyane NH4OH + - 

Cardiac glycosides Glacial acetic - - 

Resins  Anhydrous acetic  - - 

 

Carbohydrates  
Molisch test * + 

Fehling’s test * + 
 Biuret test * + 



 

 

Proteins  Million’s test * + 

Lipids  NaOH/Ethanol * - 

– represents the absence of metabolites, + represents the presence of metabolites, ++ abundant  

*Represents not conducted by researcher  

 

Spectrophotometric procedures were used to quantify the carbohydrates, proteins, polyphenols 

and flavonoids content which have been previously detected by the qualitative analysis of the 

hydro-ethanolic extract of the stem bark of F. thonningii (Blume). Total carbohydrates content 

was confirmed to be 10,24 ± 0,53 mgEQ/g PS using the calibration curve in figure 1. 

 

Figure 1: Standard line for total carbohydrate content analysis. 

The total amount of protein was found to be 316,41 ± 7,75 µg/mL of BSA using the calibration 

curve in figure 2 

 

Figure 2: Calibration curve for protein content. 

y = 0,0109x
R² = 0,9735

0
0.2
0.4
0.6
0.8

1
1.2
1.4

0 20 40 60 80 100

O
pt

ic
al

 d
en

sit
y 

(5
70

nm
)

Concentration (µg/ml)

y = 0,0013x
R² = 0,9904

0
0.1

0.2

0.3

0.4

0.5

0.6

0 50 100 150 200 250 300 350 400O
pt

ic
al

 d
en

sit
y 

(6
60

 n
m

)

Concentration (µg/ml)



 

 

Total phenolic content was found to be 192,27 ± 3,40 Gallic acid (mgEQ/MS g) using the 

calibration curve in figure 3.  

 

 

Figure 3: Standard line of gallic acid concentration for total polyphenol content analysis. 

Total flavonoids content was confirmed to be 103,59 ± 15,72 Quercetin (mgEQ/MS g) using the 

calibration curve in figure 4. 

 
Figure 4: Standard line of quercetin concentration for total flavonoid content analysis. 
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The phytochemical analysis of the blood obtained from animals which were administered F. 

thonningii hydro-ethanolic stem bark extract showed that no metabolite was present in their 

blood (see table 3).  

y = 0,0025x
R² = 0,9979

0

0.05

0.1

0.15

0.2

0.25

0.3

0 20 40 60 80 100

O
pt

ic
al

 d
en

sit
y 

(7
60

nm
)

Concentration (µg/ml)

y = 0,0013x - 0,002
R² = 0,9657

-0.005
0

0.005
0.01

0.015
0.02

0.025
0.03

0.035
0.04

0.045

0 5 10 15 20 25 30

O
pt

ic
al

 d
en

sit
y 

(5
10

nm
)

Concentration of Quercetine (µg/ml)



 

 

Table 3: Phytochemical analysis of metabolites in blood. 

 

Time lapse after extract administration 
Phytochemicals in plasma 

Polyphenols alkaloids 

30 mins  - - 

45 mins - - 

1 hour - - 

28 days daily - - 

 

 

DISCUSSION 

Despite the popularity of medicinal plants, few scientific studies have been undertaken to 

determine the safety of traditional medicinal plants. It is argued, that plants are not only effective 

but also very safe as compared to conventional drugs for similar indications. The claim that 

natural plant product is safe should be accepted only after the plant product has passed through 

toxicity testing using modern scientific methods. The screening of metabolites and testing the 

bioactivity is important for the categorization of improved traditional medicine, as stipulated by 

WHO [13-16] 

 

Ficus genus belongs to Moraceae family and includes extremely different plants, from trees 

exceeding 30 m high in their countries of origin, to dwarf, crawling species. F. thonningii 

(Blume) has been used in several countries as a medicinal plant in the treatment of several 

ailments such as urinary tract infections, diabetes mellitus, gonorrhea, respiratory infections, 

mental illnesses and peptic ulcers [12-15]. This study has been done to confirm bioactive 

metabolites in the plant after preservation for four years and to evaluate thesystemic exposure of 

F. thonningii stem bark considering the fact that several researchers [16-22] have shown that  it 

has promising biological activity in the management of peptic ulcers, a globally prevalent 

disease, with little attention accorded to the study of its toxicity. 

In this study, the results of the phytochemical screening showed that the hydro-ethanolic stem 

bark of F. thonningii (Blume) contained various biologically active compounds called 

phytochemicals, which are naturally produced by the plant as protection against biotic and abiotic 



 

 

stresses. The main groups of phytochemicals isolated from this extract included; polyphenols, 

saponins, alkaloids, flavonoids, catechic tannins, gallic tannins, coumarins, quinones, 

phlobatannins which corroborates with the work done by Pougoue (2017) [8, 9] and is also 

coherent with report of other researchers such as Dangarembizi et al. (2013) [4] on the leaves of 

F. thonningii and Usman et al. (2010) [1]. The plant material used in this study was prepared five 

years ago by Pougoue (2017) [5], it is evident that there has been little change in the constituent 

phytochemicals indicating good stability. The minor differences in the results obtained from this 

study and that which was reported by Pougoue (2017) may be due to the susceptibility of some 

phytochemicals’ stability and degradation to some factors such as light, temperature, processing, 

storage, oxygen etc. as explained by Enaru et al. (2021) [22].  

Although, phytochemicals such as flavonoids, tannins and coumarins are known for their 

numerous pharmacologic effects, they have also been found to possess toxic effects. A few 

studies have shown that they cause liver and kidney injury as well as dose-dependent 

carcinogenic activity especially flavonoids and coumarins through mechanisms which are yet to 

be explained scientifically [18, 19].  

Quantitative analysis of the metabolites found in the hydro-ethanolic extract of F. thonningii 

revealed a total proteins content of 316,41 ± 7,75 µg/mL of BSA, total carbohydrate content of 

10,24 ± 0,53 mgEQ/g PS, total phenolic content of 192,27 ± 3,40 gallic acid mgEQ/MS g, total 

flavonoid content of 103,59 ± 15,72 mgEQ/MS quercetin. The preliminary study of the systemic 

exposure of the blood samples of animals following the administration of F. thonningii stem bark 

extract shows that no secondary metabolites were present in blood. This may be due to the non-

specificity of the method for plasma samples.  

CONCLUSION 
This work shows that F. thonningii (Blume) stem bark hydro-ethanolic extract contains 

polyphenols, saponins, alkaloids, flavonoids, catechic tannins, gallic tannins, coumarins, 

quinones, phlobatannins.  This study also showed that the hydro-ethanolic extract of F. 

thonningii contained total phenolic content of 192,27 ± 3,40 mgEQ/MS g gallic acid and total 

flavonoid content of 103,59 ± 15,72 mgEQ/MS quercetin. This study also indicated that systemic 

exposure of the secondary metabolites of the hydro-ethanolic extract of the stem bark of F. 

thonningii (Blume) were not bioavailable on analysis of rat plasma samples.  
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