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ABSTRACT: The stem bark of African peach (Nauclea latifolia) plant is used as traditional remedy for diabetes 

and inflammatory diseases, however, authenticated information on this use is scare. Therefore, the objective of this 

paper was to investigate the traditional folklore of the trado-medical remedy of the stem bark of African peach 

(Nauclea latifolia) plant for diabetes and inflammatory diseases using appropriate standard methods. Qualitative 
phytochemical screening confirmed the presence of saponins, alkaloids alkaloids, flavonoids, tannins, coumarin, 

steroids, terpenoids, cardiac glycosides, glycosides, quinones, anthocyanin, anthraquinone, and phenol in the 

extracts. The ethanol extract exhibited the highest quantities of phenolics (19.69±0.12 mgGAE/g), flavonoids 
(46.84±0.12 mgQE/g), alkaloids (8.76±0.10 mg/g), tannins (7.25±0.10 mgTAE/g), and saponins (4.53±0.13 mg/g). 

Both ethyl acetate and ethanol extracts showed potent antibacterial and significant antifungal potential against the 

chosen pathogenic species. The ethyl acetate extract showed superior antioxidant and anti-diabetic activities 
compared to the ethanol extract. However, the ethanol extract outperformed in terms of anti-inflammatory efficacy, 

although still below standard Ibuprofen. This study propounds that N. latifolia stem bark is an attainable diabetic 

medication due to its interactions with enzymes, antioxidants, and anti-inflammatory capabilities and its potential 
for isolating medicinal compounds. 
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Medicinal plants have long been acknowledged as a 

significant source for the treatment of a variety of 

ailments, and they may even be regarded as the 

forerunners of contemporary medicine (Mintah et al., 

2019; Salmeron-Manzano et al., 2020; Theodoridis et 

al., 2023). Even now, hundreds of plants are grown in 

various parts of the world to provide active ingredients 

for the pharmaceutical, cosmetic, food and dietary 

supplement industries (Salmeron-Manzano et al., 

2020). These days, many societies place a high value 

on medicinal plants. Most antidiabetics medications 

and around 80% of all medicines come from plants or 

plant-based bioactive substances (Vaou et al., 2021; 

Asma et al., 2022). The medicinal value of therapeutic 

plants and their phytoconstituents as natural sources is 

increasing due to their well-known potential to 

scavenge free radicals. Thus, plants are sources of 

natural antioxidant molecules with 

various pharmacological actions and few to no side 

effects that defend against many diseases (Omari et al., 

2019; Llaurado et al., 2020). Phytochemicals are 

substances that naturally occur in plants and play a 

significant role in the defense mechanisms used by 

those plants to fend off diseases (Bansal and 
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Priyadarsini, 2021). These phytochemicals are also 

beneficial to humans because they significantly 

impact biological processes in the body that are 

essential for healthy functioning, including immune 

function and a variety of biological processes (Pallie 

et al., 2020). Phytochemicals such as polyphenols, 

alkaloids, flavonoids, saponins, terpenoids, steroids, 

tannins, quinones and cardiac glycosides are present in 

medicinal plants leaves, fruits, roots, flowers and 

seeds, as well as other parts of the plant (Sha’a et al., 

2019; Parameswari et al., 2019).  

 

These substances exhibit physiological properties, 

including antioxidant activity, antibacterial effect, 

modulation of detoxification enzymes, immune 

system stimulation, platelet aggregation reduction, 

hormone metabolism modulation, and antidiabetics 

and anti-inflammatory properties (Safari and Ahmady-

Asbchin, 2019; Panda et al., 2023; Talib et al., 2022). 

Nauclea latifolia is a member of the Rubiaceae family 

and is a native of tropical Africa and Asia, it is 

popularly known in western, norther and eastern part 

of Nigeria as egbesi, tafashiya and ubulu inu 

respectively (Balogun et al., 2013). It has a distinct 

flower and huge red fruit balls with protruding 

stamens. Although edible, the crimson fruit is 

unattractive.  

 

N. latifolia is a multi-stemmed evergreen shrub or tree, 

it can reach a height of 200 m and it is commonly 

found in West and Central Africa's savannah forests 

and wet tropical rainforest zones (Balogun et al., 

2013). Since ancient times, many cultures have used 

the N. latifolia plant as a folk remedy for a variety of 

ailments.  

 

These ailments include diarrhea, discomfort, dental 

cavities, an infected mouth, diabetes, tuberculosis, 

asthma, bronchitis, coughing and colds (Dike et al., 

2012; Oke et al., 2021; Anarado et al., 2022). 

Therefore, the objective of this paper was to 

investigate the traditional folklore of the trado-medical 

remedy of the stem bark of African peach (Nauclea 

latifolia) plant for diabetes and inflammatory diseases. 

 

MATERIALS AND METHODS 
Plant Collection: The plant sample of N. latifolia was 

collected in the hamlet of Ibapon along Odo-Oba in 

Ogbomosho, Oyo State, Nigeria, identified by Prof. 

A.T.J. Ogunkunle of the Pure and Applied Biology 

Department at Ladoke Akintola University of 

Technology Ogbomosho. The plant sample stem was 

cleaned with distilled water to remove any impurities, 

bark peeled, sliced into smaller pieces, air-dried for 40 

days, pulverized and kept in an airtight container until 

further study.  

Extraction: The pulverized plant material (1200 g) 

was first soaked with n-hexane for one week and the 

solvent was changed every seven days to ethyl acetate 

and ethanol until no extraction was observed. 

Then, each of the solvent extract was filtered and 

concentrated with a rotary evaporator, the weight of 

the extracts was obtained and recorded.  

 

Qualitative phytochemical screening: The stem bark 

extracts of N. latifolia were screened for 

phytochemical constituents according to a standard 

method described by Shaikh and Patil, (2020). The 

phytochemicals tested for include saponins, alkaloids, 

flavonoids, tannins, coumarin, steroids, terpenoids, 

cardiac glycosides, glycosides, quinones, 

anthraquinone, anthocyanin and phenol.  

 

Determination of total alkaloid contents (TAC): The 

method described by Van Tan (2018) was used to 

determine the presence of alkaloids. 200 mL of 10 % 

acetic acid in ethanol was added to 5 g each of the 

sample, which had been weighed into a 250 mL 

beaker. The mixture was then covered and let to stand 

for 4 hours. This was filtered, and the extract was then 

concentrated in a water bath to a quarter of its initial 

volume. Drop by drop, concentrated ammonium 

hydroxide was added to the extract until the 

precipitation was completed. The entire solution was 

allowed to settle, and the precipitate was then 

collected, cleaned with diluted ammonium hydroxide, 

and filtered. The alkaloid, which was dried and 

weighed, is the final substance. 

 

Determination of total saponin contents (TSC): The 

Obadoni and Ochuko (2002) methodology was 

adopted. A conical flask was filled with 100 cm3 of 20 

% aqueous ethanol and 20 g of each ground sample 

after the samples had been processed. The samples 

were stirred and boiled for 4 hours at roughly 55 0C 

over a hot water bath. After filtering the mixture, 200 

mL of 20 % ethanol was used to extract the residue. 

Approximately 90 °C water bath was used to decrease 

the combined extracts to 40 mL. 20 mL of diethyl ether 

was added, followed by the concentrate, and forcefully 

agitated in a 250 mL separatory funnel. While 

discarding the ether layer, the aqueous layer was 

recovered. The purification procedure was repeated. n-

butanol 60 mL was added. Two separate washes of 10 

mL of 5% aqueous sodium chloride were performed 

on the combined n-butanol extracts. In a water bath, 

the remaining 35 solution was warmed. Following 

evaporation, the samples were baked to a consistent 

weight, and the percentage of saponin was determined. 

 

Determination of total phenolic content (TPC): 

The total quantity of phenolics in plant extracts was 
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determined using spectrophotometric analysis. 

According to Siddiqui et al. (2017), the total phenol 

content was determined using the Folin-Ciocalteu test 

method. In a volumetric flask (25 mL), the reaction 

mixture of 1 mL of extract and 9 ml of distilled water 

was taken. The mixture was treated with one milliliter 

of Folin-Ciocalteu phenol reagent and thoroughly 

shaken. 10 mL of a 7% sodium carbonate (Na2CO3) 

solution was added to the mixture after 5 minutes. A 

25 mL volume was created. In the same way as 

previously described, a series of standard solutions of 

gallic acid (20, 40, 40, 60, 80 and 100 g/mL) were 

created. A UV/Visible spectrophotometer was used to 

measure the absorbance of the test and standard 

solutions at 550 nm in comparison to the reagent blank 

after 90 minutes of incubation at room temperature. 

The amount of total phenol was calculated as mg of 

GAE/g of extract. 

  

Determination of total tannin Content (TTC): The 

Folin-Ciocalteu method was used to determine the 

tannins, according to Rao, (2016). A volumetric flask 

(10 mL) containing 7.5 mL of distilled water, 0.5 mL 

of Folin-Ciocalteu Phenol reagent, 1 mL of 35 % 

Na2CO3 solution, and 10 mL of distilled water was 

filled with the sample extract in an amount of around 

0.1 mL. After thoroughly shaking, the mixture was left 

at room temperature for 30 minutes. In the same way 

as previously stated, a set of reference standard 

solutions of gallic acid (20, 40, 60, 80 and 100 g/mL) 

were created. A UV/Visible spectrophotometer 

measured absorbance for test and standard 

solutions against the blank at 725 nm. The amount of 

tannin in each gram of extract was measured in mg of 

GAE. 

 

Determination total flavonoid content (TFC): 

According to Shraim et al. (2021), the aluminium 

chloride colourimetric assay was used to determine the 

total flavonoid concentration. In a 10 mL volumetric 

flask, the reaction mixture of 1 mL of extract and 4 mL 

of distilled water was added. After five minutes, 0.3 ml 

of 10 % aluminium chloride was added to the flask 

and 0.30 ml of treated 5% sodium nitrite. After 5 

minutes, 2 mL of 1M sodium hydroxide was treated 

and diluted to 10 mL with distilled water. The same 

procedure as previously described was used to 

generate a set of reference standard solutions of 

quercetin at concentrations of 20, 40, 60, 80 and 100 

g/mL. Using a UV/Visible spectrophotometer, the 

absorbance of the test and standard solutions was 

measured at 510 nm compared to the reagent blank. 

 

Antibacterial screening: According to the National 

Committee for Clinical Laboratory Standards (Harathi 

et al., 2017), the ethyl acetate and ethanol extracts of 

Nauclea latifolia stem bark were tested for their ability 

to inhibit the growth of Gram-positive and Gram-

negative bacteria, including Escherichia coli, 

salmonella typhi, Klebsiella oxytoca, staphylococcus 

aureus and proteus vulgaius, using the agar well 

diffusion method. All pathogens were isolated from 

clinical specimens provided by the BOWEN 

University Teaching Hospital in Ogbomosho, Oyo 

State, Nigeria's microbiology department. By 

subculturing the pure isolates in nutrient agar and 

incubating them for 24 hours at 37 °C for bacteria, the 

test organisms were individually generated. 25, 50, 

100 and 150 mg/mL were the concentrations that were 

employed. The sensitivity test's criterion was 

the absence of development on or around the plate. 

Before observing and measuring the zone of inhibition 

in millimetres, the plates were incubated at 37 0C for 

24 hours. 

 

Antifungal screening: The mycelia growth inhibition 

test was used to study ethanolic and ethyl acetate 

extracts' antifungal properties (Synytsya et al., 2017). 

Potato dextrose agar (PDA) was prepared with extracts 

added at a 25 g/ml concentration. The PDA plates in 

the central portion of this study were inoculated with 

a 6 mm agar plug containing 48-hour-old cultures of 

Aspergillus niger, Aspergillus fumigatus, Fusarium 

solani, Penicillium novetatum, and Aspergillus flavus. 

Empty nanoparticles were present in the control plates. 

Every plate went through a 72-hour incubation period 

at 28 °C. To compute the percentage growth 

inhibitions, the radial fungal growths on all the plates 

were measured, and the following formula was used: 

 

%GI =
𝐷𝑐𝑜𝑛𝑡𝑟𝑜𝑙 − 𝐷𝑡𝑒𝑠𝑡

𝐷𝑐𝑜𝑛𝑡𝑟𝑜𝑙
𝑥 100%             (1) 

 

Where GI = percent growth inhibitions; D is the 

diameter of fungal growth on the PDA plates. 

 

Determination of DPPH Free Radical Scavenging 

Activity: According to Oyedemi et al. (2010), different 

concentrations of the stem bark extracts of N. latifolia 

in a methanolic solution of DPPH were used to 

measure the free radical scavenging and antioxidant 

activities of the stem bark extracts of N. latifolia 

against the stable free radical 2,2-diphenyl-1-

picrylhydrazyl (DPPH).  

 

A spectrophotometer was used to detect the 

absorbance at 517 nm after 30 min of incubation at 

room temperature in the dark, using vitamin C as a 

reference substance. Using the following equation, the 

percentage inhibition for each concentration of 

extracts and the standard was determined.  
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% Inhibition = (
𝐴𝑏−𝐴𝑠

𝐴𝑏
) x 100                           (2) 

 

Where As is the absorbance of various concentrations 

of the stem bark extracts of N. latifolia and Ab is the 

absorbance of the blank solution. The extracts and the 

standard’s IC50 values were computed after the dose-

response curve was plotted. 

 

Ferric reducing antioxidant power assay (FRAP): 

Jemli et al. (2016) guidelines for the FRAP assay were 

followed with a few adjustments. The stock solutions 

contained a 300nm acetate buffer (3.1 g 

C2H3NaO2.3H2O and 16 mL of acetic acid), pH 3.6, 

and a ten mM solution of 2,4,6-tripyridyl-s-triazine. 

Acetate buffer, 2.5 mL of TPTZ solution, and 25 mL 

of FeCl3.6H2O solution were combined to create the 

new working solution. The plant extract sample (50 

µL, 1 mg/mL) and FRAP solution were combined, and 

the mixture was allowed to react for 5 minutes in the 

dark. The colourful substance (ferrous 

tripyridyltriazine complex) was then measured at 593 

nm. Trolox equivalents in milligrams (mg TE/g) were 

used to evaluate the results. 

 

Anti-inflammatory Assay: Bovine serum albumin 

assay (BSA): A modified version of the BSA assay 

described by Williams et al. (2008) was used to 

determine the anti-inflammatory properties of the 

crude and fractionated plant extracts. BSA solution 

(0.4 percent, w/v) was made in Tris Buffered Saline by 

dissolving one tablet in 15 mL of deionized water to 

make 0.05 milligrams of Tris and 0.15 milligrams of 

sodium chloride, which results in a pH of 7.6 at 25 °C. 

Glacial acetic acid was used to bring the pH level 

down to 6.4. Each plant extract was produced as stock 

solutions in methanol at a concentration of 50 µg/mL, 

or 0.005%, w/v. Test tubes containing 1 mL of 0.4%, 

w/v BSA buffer solution were filled with the 

corresponding aliquots of 5.0 µL, 10 µL and 20 µL, 

which represented concentrations of 0.25 µg/mL, 0.50 

µg/mL and 1.00 µg/mL of the stock solutions. Aspirin 

was a positive control, and methanol was a negative 

control.  

 

The solutions were then heated for 10 minutes in a 

water bath at 72 °C and cooled for 20 minutes in a lab 

setting. Using an air blank and a Hach 

Spectrophotometer, the turbidity of the solutions (level 

of protein precipitation) was determined at 660 nm. 

The studies were carried out twice and mean 

absorbance values were noted. The following 

calculation was used to calculate the percentage 

inhibition of precipitation (protein denaturation) in 

comparison to the negative control:  

 

% 𝐴𝐷𝐴 = (
ABC – ABS 

ABC 
)x 100                (3) 

 

Where ADA = Anti-Denaturation Activity; ABC = 

absorbance Control; ABS = absorbance of sample 

 

 

Anti-Denaturation Activity = % Inhibition of Protein 

Denaturation = % Anti-inflammatory Activity 

 

Anti-diabetics Assay: α-Amylase Inhibitory Assay: 

Minor adjustments were made to the standard methods 

for conducting the study (Hansawasdi et al., 2000). 2 

mg of starch azure was suspended in 0.2 mL of 0.5 M 

Tris-HCl buffer (pH 6.9) containing 0.01 M CaCl2 

(substrate solution). The tubes containing the substrate 

solution underwent a 5-minute preincubation at 37°C. 

After boiling for 5 minutes. An extract sample was 

dissolved in DMSO to produce different extract 

concentrations. The substrate solution tube was then 

topped off with 0.2 mL of a particular plant extract 

concentration. In addition, 0.1 mL of swine pancreatic 

amylase in Tris-HCl buffer (2 units/mL) was added to 

the tube holding the plant extract and substrate 

solution. The reaction was run at 37°C for 10 minutes. 

The process was stopped by adding 0.5 mL of 50% 

acetic acid to each tube. The reaction mixture was 

centrifuged at 3000 rpm for 5 minutes at 4 °C. The 

absorbance of the resulting supernatant at 595 nm was 

measured using a spectrophotometer. Ascorbic acid, a 

well-known inhibitor of α-amylase, was given as a 

standard prescription. The experiments were carried 

out three times. The inhibitory activity of -amylase 

was calculated using the following formula: 

 

The α-amylase inhibitory activity = 
[(𝐴𝑐+)−(𝐴𝑐−)]−[(𝐴𝑠 −𝐴𝑏)]

[(𝐴𝑐+)−(𝐴𝑐−)]
 × 100                              (4)  

 

Where Ac+, Ac, As and Ab are the absorbance of a test 

sample (with enzyme), a blank (a test sample without 

enzyme) and 100% enzyme activity (only solvent with 

enzyme) respectively. 

 

RESULTS AND DISCUSSION 
Percentage yield of the N. latifolia extracts: Table 

1 shows the N. latifolia stem bark extraction yield. The 

yield in percentages for n-hexane, ethyl acetate, and 

ethanol are 0.48 %, 0.58 % and 1.31 %, respectively.  

 

The relationship between a solvent's polarity 

and unique ability to penetrate plant cell walls 

and extract phytochemicals from them is suggested by 

the fact that the percentage yield increased as the 

solvent's polarity increased. This outcome also made 
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it evident that ethanol, a more polar solvent, 

can extract more phytochemicals. 

 
Table 1: Percentage yield of N. latifolia stem bark extract with 

different solvents 

Solvent 

extracts 

Solvent 

yield (g) 

Percentage 

yield 

EHE 8.09 0.48 

EAE 9.87 0.58 

EEE 22.25 1.31 

Key: EHE- n-Hexane extracts, EAE- Ethyl acetate extract, EEE- 
Ethanol extract 

 

Qualitative phytochemical screening of the extracts: 

The results of the phytochemical screening of N. 

latifolia stem bark extract is given in Table 2. All the 

secondary metabolites (saponins, alkaloids, 

flavonoids, tannins, coumarin, steroids, terpenoids, 

cardiac glycosides, glycosides, quinones, 

anthraquinone, anthocyanin and phenol) were absent 

from the plant's n-hexane crude extracts. glycosides 

and anthraquinone were absent from the crude extract 

of ethyl acetate, but saponins, alkaloids, tannins, 

flavonoids, steroids, terpenoids, cardiac glycosides, 

glycosides, quinones, anthocyanin and phenol were all 

present in the crude extract of ethanol. This outcome 

is consistent with earlier research by Iheagwam et al. 

(2020) which found alkaloids, saponins, tannins, 

flavonoids, anthocyanin, quinones, cardiac glycosides 

and glycosides in the leaves extract of N. latifolia. 

These plants secondary metabolites may be what gives 

medicinal plants their biological activity (Hussein and 

El-Anssary, 2019). 

 
Table 2: Phytochemical composition of stem bark extracts of N. 

latifolia 

Phytoconstituents EHE EAE EEE 

Saponins _ + + 

Alkaloids _ + + 

Flavonoids _ + + 

Tannins _ + + 

Coumarin _ + + 

Steroids  _ + + 

Terpenoids _ + + 

Cardiac Glycosides _ + + 

Glycosides _ _ + 

Quinones _ + + 

Anthraquinone _ _ + 

Anthocyanin _ + _ 

Phenol _ + + 

Key: EHE- n-Hexane extracts, EAE- Ethyl acetate extract, EEE- 

Ethanol extract, + represent (present) and - represent (absent). 

 

Quantitative Analysis: In this study, the total phenolic 

content (TPC), total flavonoid content (FTC), total 

tannin content (TTC), total alkaloid content (TAC) and 

total saponin content (TSC) of the crude extracts are 

showed in Table 3. The data in the table showed that 

phenol, tannin, flavonoid, alkaloid, and saponin 

quantities were higher in the ethanol extract of N. 

latifolia than in the ethyl acetate extract. Flavonoids 

had the highest quantity of secondary metabolites 

(46.84 mgQE/g) compared to ethyl acetate extract 

(22.93 mgQE/g). There have been numerous reports of 

flavonoids' biological effects. These include cytotoxic 

antitumor, therapy for neurological disorders, anti-

inflammatory, antibacterial, antiviral and anti-allergic 

properties (Maleki et al., 2019; Fei et al., 2014; Kawai 

et al., 2007); and vasodilatory impact (Sak, 2014; 

Maher, 2019; Duarte et al., 1993). Furthermore, 

flavonoids reduce platelet aggregation, lipid 

peroxidation, capillary permeability, and fragility. 

They also reduce the activity of the enzymes cyclo-

oxygenase and lipoxygenase. They perform those 

functions as divalent cation chelators, antioxidants and 

free radical scavengers (Mucha et al., 2021). They are 

also known to block several enzymes, including 

hydrolases, hyaluronidase, alkaline phosphatase, 

arylsulphatase, cAMP phosphodiesterase, lipase, and -

glucosidase (Barber et al., 2021). 

 

The second-highest quantity of secondary metabolite 

of N. latifolia stem bark is phenols (10.77 mgGAE/g 

for the ethyl acetate extract and 19.69 mgGAE/g for 

the ethanol extract). The phenolic chemical family, 

which includes polyphenols, is one of the most 

significant and prevalent groups of plant metabolites. 

The secondary metabolites polyphenols are the most 

widely distributed because they contain thousands 

of chemicals. Numerous phenolics have been shown 

to exhibit elevated levels of antioxidant activity (Wu 

and Wang, 2001). The biological effects of phenolic 

compounds, which have been studied because they 

have the potential to be antioxidants and free radical 

scavengers, are of particular interest. Additionally, 

phenolic chemicals play a role in pathogen or UV 

radiation resistance. The ethanol extract (7.25 

mgTAE/g) of the stem bark of N. latifolia had more 

tannins overall than the ethyl acetate extract which 

was also found to contain (3.19 mgTAE/g) of tannins. 

Numerous fungi, yeasts, bacteria, and viruses are also 

prevented from growing by tannins. The astringent 

activity of these tannins, which promotes quicker 

wound and mucous membrane healing, is also a factor 

(Ashok and Upadhyaya, 2012). Tannins may have 

antibacterial and antiviral effects (Vilhelmova-Ilieva 

et al., 2020; Farha et al., 2020).  

 

Alkaloids protect against chronic diseases (Aryal et 

al., 2022). By preventing DNA topoisomerase from 

functioning, alkaloids, a varied category of secondary 

metabolites, have been demonstrated to exhibit 

antibacterial activity (Barbieri et al., 2017). Ethanol 

extract and ethyl acetate extract of N. latofolia stem 

bark was determined and was found to had the quantity 

of alkaloids (8.76 mg/g) and (2.94 mg/g) respectively. 

The lowest secondary metabolite in the stem bark of 
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N. latifolia is saponin, which is present in extracts of 

ethyl acetate (3.84 mg/g) and ethanol (4.53 mg/g).  

Saponins have strong foaming and emulsifying 

properties as well as a range of pharmacological 

effects, including antibacterial, virucidal, anti-

inflammatory, anti-leishmaniosis, anti-cancer, etc. 

They also serve as phytoprotectors against a number 

of diseases. (Sharma et al., 2017). According to 

Timilsena et al. (2023), saponins exhibit a wide range 

of biological activity based on their distinctive 

chemical properties, such as their potent affinity for 

the phospholipids in cell membranes, their capacity to 

form insoluble complexes with sterols and proteins, 

their capacity to have lytic activity, etc. The higher 

levels of the studied secondary metabolites in ethanol 

extract may be explained by ethanol’s ease with which 

it may penetrate cell membranes and draw out 

intracellular components from plant materials.  

 
Table 3: Quantitative results for phenols, tannin, flavonoids, 

alkaloid and saponin of N. latifolia stem bark 

Phytochemicals  EAE EEE 

Phenol (mgGAE/g) 10.77±0.13 19.69±0.12 

Flavonoid (mgQE/g) 22.93±0.10 46.84±0.12 
Tannin (mgTAE/g) 3.19±0.10 7.25±0.10 

Alkaloid (mg/g) 2.94±0.12 8.76±0.10 

Saponin (mg/g) 3.84±0.12 4.53±0.13 

Key: EAE- Ethyl acetate extract, EEE- Ethanol extract 

 

Antibacterial Evaluation: Table 4 shows the various 

zones of inhibition of Nauclea latifolia stem bark 

extract in ethyl acetate and ethanol at various 

concentrations on various microorganisms. Ethyl 

acetate extract has an inhibition zone between 9.0 mm 

and 25.0 mm, whereas ethanol has an inhibition zone 

between 9.0 mm and 21.5 mm. The Nauclea latifolia 

stem bark extracts in ethyl acetate and ethanol are both 

harmful to bacteria strains (Bacellus subtilis, Bacillus 

megaterium, Escherichia coli, Klebsiella oxytoca, and 

Proteus mirabilis), with ethyl acetate being more 

sensitive than ethanol extract.  Proteus mirabilis had 

the smallest zone of inhibition (14.5 mm) and 

Klebsilla oxytoca had the largest zone of inhibition 

(25.5 mm) when exposed to ethyl acetate extract at 8 

mg/mL. With a zone of inhibition of 20.5 mm, Bacillus 

subtilis showed the highest sensitivity to ethanol 

extract compared to other microbes. Escherichia coli 

displayed the lowest zone of inhibition at 13.5 mm at 

8 mg/mL. The findings clearly showed that the ethyl 

acetate extract was more effective at killing the tested 

organisms. This observation regarding the 

antibacterial activity of plant extracts may be related 

to the age of the plant used, the freshness of the plant 

materials, physical factors (temperature, light, and 

water), the timing of the plant materials harvesting, 

and the drying technique used before the extraction 

process (Altemimi et al., 2017). The antibacterial 

activity of the stem bark extract against these bacteria 

(Bacillus subtilis, Bacillus megaterium, Escherichia 

coli, Klebsiella oxytoca and Proteus vulgaris) may 

result from the presence of all these secondary 

metabolites with therapeutic value because the 

pharmacological activity of many medicinal plants has 

been reported to be directly correlated with the types 

of secondary metabolites they contain (Teoh, 2016). 
 

Table 4: Antibacterial activity study of stem bark extracts of N. latifolia on clinical isolate. 

Zone of Inhibition in diameter (mm) 

 Concentration (mg/mL) 

Organisms Ethyl acetate Extract Ethanol Extract 

4 6 8 4 6 8 

Bacillus subtilis 9.0 12.5 21.5 14.0 16.5 20.5 
Bacillus megaterium 9.5 11.5 15.5 9.5 11.0 14.5 

Escherichia coli 12.5 15.0 18.5 9.0 13.0 13.5 

Klebsiella oxytoca 9.0 18.5 25.5 10.0 11.5 17.5 
Proteus vulgaris 10.5 11.5 14.5 10.5 14.5 17.5 

 

Antifungal studies: The data obtained for N. latifolia 

stem bark extracts antifungal activity using the 

mycelia inhibition method is shown in Table 5. The 

extracts demonstrated good antifungal potential 

with inhibition activities ranging from 77 to 90 %. The 

table also shows that the ethanolic and ethyl acetate 

extracts had only moderate effects on the tested 

strains; the solvent’s polarity may also explain this 

observation. While Aspergillus fumigates (86 %) were 

least affected by both the ethanolic and the ethyl 

acetate extract (86 %), the highest activity was 

observed against the growth of Aspergillus parasitics 

(90 %) for both extracts.  The presence of numerous 

bioactive components in the extract, such as alkaloids, 

can be ascribed to the plant extracts antifungal activity 

(Gizaw et al., 2022). 
Table 5: Antifungal activity study of stem bark extracts of N. 

latifolia on clinical isolate. 

 Growth Inhibition (%) 

Organisms Ethyl acetate 

extract 

Ethanol 

extract 
Aspergillus Fumigattus 86 86 

Aspergillus flavus 88 89 

Fusarium solani 78 77 
Aspergillus parasitics  90 90 

 

DPPH Free radical scavenging: The antioxidant 

activity of stem bark extracts of N. latifolia has been 

studied by its ability to reduce DPPH. Interaction of 

antioxidant compounds with DPPH is based on the 
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transfer of hydrogen atom or electron to DPPH radical 

and converts it to 2, 2- diphenyl-1- picrylhydrazine 

(Baliyan et al., 2022; Gulcin and Alwasel, 2023). The 

result of reduction DPPH radicals causes discoloration 

from purple color to yellow pale color which 

demonstrates the scavenging activity (Sadeer et al., 

2020). With concentrations ranging from 500 to 3500 

µg/mL, the antioxidant activity of the two solvent 

extracts and ascorbic acid was tested against the DPPH 

assay, with the results shown in Table 3. The ethyl 

acetate and ethanol extracts, as shown in Table 6, both 

showed comparable and significant concentration-

dependent free radical scavenging activity, with values 

ranging from 54.05±1.80 to 77.56±0.34 and 

58.20±1.06 to 71.18±0.55, respectively, in comparison 

to the standard ascorbic acid’s value of 69.47±0.54 to 

86.60±0.23. For the ethyl acetate and ethanol extracts, 

the IC50 values for the DPPH assay were 13.63 and 

15.98 µg/mL, respectively. The IC50 of the common 

antioxidant was 10.21 µg/mL. High antioxidant 

activity is correlated with low IC50 values (Brighente 

et al., 2007). In contrast to ethyl acetate extract, which 

had the greatest IC50 value, ethanol extract showed the 

strongest antioxidant activity. 

 
Table 6: DPPH free radical scavenging activity of stem bark extracts of N. latifolia. 

Extracts 500 µg/mL 2000 µg/mL 3500 µg/mL IC50 

EAE 54.05±1.80 68.92 ± 1.23   77.56 ± 0.34 13.63 

EEE 58.20 ± 1.06 64.77 ± 1.55 71.18 ± 0.55 15.98 

Ascorbic Acid 69.47 ± 0.54 80.80 ± 0.28  86.60 ± 0.23 10.21 

Key: EAE- Ethyl acetate extract, EEE- Ethanol extract, Ascorbic Acid- Standard drug 

 

Ferric reducing antioxidant power assay (FRAP): The 

ferric reducing antioxidant power (FRAP) assay is 

based on antioxidants capacity to reduce Fe3+ into Fe2+ 

ions in the presence of TPTZ, resulting in the 

formation of a bright blue Fe2+-TPTZ complex with 

the maximum absorbance at 593 nm. Higher FRAP 

data have a more potent antioxidant capacity as a 

result. These indicate that it can mitigate oxidative 

stress and defend cells from damage brought on by 

free radicals (Santos-Sanchez et al., 2019). The 

antioxidant activity of the two solvent extracts and 

ascorbic acid was evaluated using the FRAP assay at 

doses ranging from 500 to 3500 g/ml, with the results 

presented in Table 7.  

  
Table 7: Ferric Reducing Antioxidant Power of stem bark extracts 

of N. latifolia 

Extracts 500 µg/ml 2000 µg/ml 3500 µg/ml 

EAE 62.29±1.16 67.74±2.43 75.01±2.94 
EEE 57.32±2.32 65.45±2.22 75.07±1.62 

Ascorbic Acid 74.29±2.06 81.07±1.29 88.69±1.20 

Key: EAE- Ethyl acetate extract, EEE- Ethanol extract, Ascorbic 

Acid- Standard drug 

 

According to Table 7, the antioxidant activity of the 

ethanol and ethyl acetate extracts increased as their 

concentration increased, ranging from 62.29±1.16 to 

75.01±2.94, respectively, in comparison to the value 

of standard ascorbic acid, which ranged from 

74.29±2.06 to 88.69±1.20. A higher FRAP value is 

associated with vigorous antioxidant activity. They 

were comparing the extracts FRAP value to the 

reference value. The highest antioxidant capacity is 

seen in ethyl acetate extract.  

 

α-Amylase Inhibitory Assay: The IC50 values were 

determined Table 8, by plotting the percentage of α-

amylase inhibition as a function of extract 

concentrations. The IC50 for the crude ethyl acetate 

extract was 20.91 µg/mL, while the IC50 for ethanol 

was 30.59 µg/mL. Acarbose was used as the standard 

positive control, and its IC50 value was 9.96 µg/ml. 

The α-amylase inhibitory studies showed that the 

ethanol and ethyl acetate extracts of N. latifolia had 

significant inhibitory potentials.  According to these 

results, the ethyl acetate extract demonstrates more 

potent inhibitory effects on α-amylase than the ethanol 

extract. Acarbose, the commercial standard drug, is 

also the most effective alpha-amylase inhibitor, as 

seen by its lower IC50 value. This knowledge is 

essential for comprehending how these extracts 

might regulate how quickly carbohydrates are 

digested, which may be necessary for managing 

illnesses such as diabetes. This finding corresponds 

precisely with the earlier research on the plants ripe 

fruit methanolic extract by Akinwunmi et al. (2019), 

where the polar solvent moderately inhibited the α-

amylase. 

 

Bovine Serum Albumin Denaturation Assay: The BSA 

denaturation activity of the ethanol and ethyl acetate 

extracts of N. latifolia was studied; the results were 

contrasted with those of ibuprofen, which was used as 

the reference. According to the results of the study 

Table 9, the ethanol extract of N. latifolia stem bark, 

with an IC50 value of 16.38 µg/mL, is significantly 

more effective than both standard Ibuprofen (IC50 of 

17.59 µg/mL) and an ethyl acetate extract in 

preventing heat-induced albumin denaturation. Both 

the ethanol and ethyl acetate extracts have dose-

dependent anti-inflammatory effects, with the ethanol 

extract being more effective due to its lower IC50. This 

outcome perfectly aligns with the earlier research on 

the plants leaf extract by Iheagwam et al. (2020), 

where the extracts show a moderate activity. 
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Table 8: α-amylase free radical scavenging activity of stem bark extracts of N. latifolia 

Extracts 500 µg/ml 2000 µg/ml 3500 µg/ml IC50 

EAE 35.73 ± 2.82 46.07 ± 0.27 59.40 ± 1.40 20.91 

EEE 27.53 ± 0.71 42.40 ± 2.43 50.67±2.72 30.59 

Acarbose 70.44 ± 1.19 80.50 ± 0.79 88.61 ± 1.30 9.96 

Key: EAE- Ethyl acetate extract, EEE- Ethanol extract, Ascorbic Acid- Standard drug 

 

Table 9: Bovine serum albumin free radical scavenging activity of stem bark extracts of N. latifolia. 

Extracts 500 µg/ml 2000 µg/ml 3500 µg/ml IC50 

EAE 53.18 ± 1.24 58.92 ± 1.65 62.94 ± 0.53 19.61 
EEE 60.12 ± 0.88 61.42±1.12 70.16 ± 0.72 16.38 

Ibuprofen 43.38 ± 0.71 56.59 ± 0.94 79.73 ± 2.95 17.59 

Key: EAE- Ethyl acetate extract, EEE- Ethanol extract, Ibuprofen- Standard drug 
 

Conclusion: Phytochemical analysis of N. latifolia 

stem bark indicated the presence of alkaloids, steroids, 

flavonoids, saponins, and phenols, implying medicinal 

applications. The extracts exhibited antibacterial and 

antifungal activity against tested microorganisms, 

highlighting potential use in microbial-triggered 

diseases. The study also confirmed potent antioxidant, 

anti-inflammatory, and anti-diabetic effects, aligning 

with the plant's total phenolic content. These results 

substantiate the traditional medicinal use of the plant 

and validate reported antioxidant effects in the 

literature. 
 

REFERENCES 
Akinwunmi, OA; Olatunde, OC; Adefemi, SO (2019). 

Preliminary investigation of Nauclea latifolia ripe 

fruits for antioxidant and antidiabetic activities. J. 

Appl. Nat. Sci. 11(3): 718–723.  

 

Altemimi, AB; Lakhssassi, N; Baharlouei, A; Watson, 

DG; Lightfoot, DA (2017). Phytochemicals: 

Extraction, Isolation, and Identification of 

Bioactive Compounds from Plant Extracts. Plants. 

6(4): 42.  

 

Anarado, CE; Ejimofor, NU; Chiadikobi, OM; 

Obumselu, OF (2022). Comparative 

Phytochemical, Proximate, and in vitro 

Antihyperglycemic analyses of the root bark 

extracts of Nauclea latifolia S. and the stem bark 

extracts of Azadirachta indica A. Juss. Bull. Chem. 

Soc. Nig. 47(4).  

 

Aryal, B; Raut, BK; Bhattarai, S; Bhandari, S; Tandan, 

P; Gyawali, K; Sharma, K; Ranabhat, D; Thapa, R; 

Aryal, D; Ojha, A; Devkota, HP; Parajuli, N 

(2022). Potential Therapeutic Applications of 

Plant-Derived Alkaloids against Inflammatory and 

Neurodegenerative Diseases. Evid. Based 

Complementary Altern. Med. 2022: 1–18.  

 

Ashok, P; Upadhyaya, K (2012). Tannins are 

Astringent. J. pharmacogn. Phytochem. 1(3): 45–

50.  

 

Asma, ST; Acaroz, U; Imre, K; Morar, A; Shah, SRA; 

Hussain, SZ; Arslan-Acaroz, D; Demirbas, H; 

Hajrulai-Musliu, Z; Istanbullugil, FR; 

Soleimanzadeh, A; Morozov, D; Zhu, K; Herman, 

V; Ayad, A; Athanassiou, CG; Ince, S (2022). 

Natural Products/Bioactive compounds as a source 

of anticancer drugs. Cancers. 14(24): 6203.  

 

Ayeleso, AO; Oguntibeju, OO; Brooks, N. L (2014). 

In Vitro Study on the Antioxidant Potentials of the 

Leaves and Fruits of Nauclea latifolia. Sci. World 

J. 2014: 1–8.  

 

Baliyan, S; Mukherjee, R.; Priyadarshini, A; Vibhuti, 

A; Gupta, A; Pandey, RP; Chang, C (2022). 

Determination of Antioxidants by DPPH Radical 

Scavenging Activity and Quantitative 

Phytochemical Analysis of Ficus religiosa. 

Molecules. 27(4): 1326.  

 

Balogun, M; Oji, J; Besong, E; Ajah, A; Michael, E 

(2013). Anti-ulcer activity of aqueous leaf extract 

of Nauclea latifolia (rubiaceae) on indomethacin-

induced gastric ulcer in rats. Afr. J. Biotechnol. 

12(32): 5080–5086.  

 

Bansal, A; Priyadarsini, C (2021). Medicinal 

Properties of Phytochemicals and their Production. 

In IntechOpen eBooks.  

 

Barber, E; Houghton, M. J; Williamson, G (2021). 

Flavonoids as human intestinal Α-Glucosidase 

inhibitors. Foods. 10(8): 1939.  

 

Barbieri, R; Coppo, E; Marchese, A; Daglia, M; 

Sobarzo‐ Sánchez, E; Nabavi, SF (2017). 

Phytochemicals for human disease: An update on 

plant-derived compounds antibacterial activity. 

Microbiol. Res. 196: 44–68.  



Nauclea latifolia stem bark extracts: Potentially effective source…..                                                                   57 

ADEPOJU, A. J; ESAN, A. O; OLAWOORE, I. T; IBIKUNLE, G. J; ADEPOJU, V. O. 

 

Brighente, IMC; Dias, M; Verdi, LG; Pizzolatti, MG 

(2007). Antioxidant activity and total phenolic 

content of some Brazilian species. Pharmaceutical 

Biology, 45(2), 156–161.  

 

Devi, MR; Krishnakumari, S (2015). Quantitative 

estimation of primary and secondary metabolites in 

hot aqueous extract of Pleurotus sajor caju. J. 

pharmacogn. Phytochem. 4(3): 198–202.  

 

Dike, IP; Obembe, OO; Adebiyi, FE (2012). 

Ethnobotanical survey for potential anti-malarial 

plants in south-western Nigeria. J. 

Ethnopharmacol. 144(3): 618–626.  

 

Duarte, J; Vizcaíno, FP; Utrilla, P; Jimenez, J; 

Tamargo, J; Zarzuelo, A (1993). Vasodilatory 

effects of flavonoids in rat aortic smooth muscle. 

Structure-activity relationships. Gen. pharmacol 

Vas. Sys. 24(4): 857–862.  

 

Farha, AK; Yang, Q; Kim, G; Li, H; Zhu, F; Liu, H; 

Gan, R; Corke, H (2020). Tannins as an alternative 

to antibiotics. Food Biosci. 38: 100751.  

 

Fei, J; Yang, W; Tang, F; Chen, X; Ren, L (2014). 

Antibacterial activities of flavonoids: Structure-

Activity Relationship and Mechanism. Curr. Med. 

Chem. 22(1): 132–149.  

 

Gizaw, A; Marami, LM; Teshome, I; Sarba, EJ; 

Admasu, P; Babele, DA; Dilba, GM; Bune, WM; 

Bayu, MD; Tadesse, M; Kelbesa, KA (2022). 

Phytochemical Screening and In Vitro Antifungal 

Activity of Selected Medicinal Plants against 

Candida albicans and Aspergillus niger in West 

Shewa Zone, Ethiopia. Adv. Pharmacol Pharma 

Sci. 2022: 1–8.  

 

Gulcın, I; Alwasel, S. (2023). DPPH radical 

scavenging assay. Processes. 11(8): 2248.  

 

Hansawasdi, C; Kawabata, J; Kasai, T (2000). α-

Amylase Inhibitors from Roselle (Hibiscus 

sabdariffaLinn.) Tea. Biosci. Biotechnol. Biochem. 

64(5): 1041–1043.  

 

Harathi, K; Giribabu, D; Naidu, C (2017). 

Phytochemical Evaluation and Antibacterial 

Activity of Sphaeranthus indicus (L.) An Important 

Antijaundice Medicinal Plant. Am. J. Plant Sci. 

08(05): 1011–1021.  

 

Hernandez-Cruz, EY; Eugenio-Perez, D; Ramírez-

Magaña, KJ; Pedraza-Chaverri, J (2023). Effects of 

Vegetal Extracts and Metabolites against 

Oxidative Stress and Associated Diseases: Studies 

in Caenorhabditis elegans. ACS Omega, 8(10), 

8936–8959. 

 

Hussein, RA; El-Anssary, AA (2019). Plants 

Secondary metabolites: the key drivers of the 

pharmacological actions of medicinal plants. In 

IntechOpen eBooks. 

 

Iheagwam, FN; Israel, EN; Kayode, KO; De Campos, 

OC; Ogunlana, OO; Chinedu, SN (2020). Nauclea 

latifolia Sm. Leaf Extracts Extenuates Free 

Radicals, Inflammation, and Diabetes-Linked 

Enzymes. Oxid. Med. Cell. Longev. 2020: 1–13.  

 

Jemli, ME; Kamal, R; Marmouzi, I; Zerrouki, A; 

Cherrah, Y; Alaoui, K (2016). Radical-Scavenging 

Activity and Ferric Reducing Ability of Juniperus 

thurifera (L.), J. oxycedrus (L.), J. phoenicea (L.) 

and Tetraclinis articulata (L.). Adv. Pharmacol 

Sci. 2016: 1–6.  

 

Kawai, M; Hirano, T; Higa, S; Arimitsu, J; Maruta, M; 

Kuwahara, Y; Ohkawara, T; Hagihara, K; 

Yamadori, T; Shima, Y; Ogata, A; Kawase, I; 

Tanaka, T (2007). Flavonoids and related 

compounds as Anti-Allergic substances. Allergol. 

Int. 56(2): 113–123.  

 

Llaurado, G; Mendez-Rodríguez, D; Hendrix, S; 

Arranz, JCE; Boix, YF; Pacheco, AO; Díaz, JG; 

Morris, HJ; Dubois, AF; Alemán, EI; Beenaerts, N; 

Santos, IEM; Raton, TO; Cos, P; Cuypers, A 

(2020). Antioxidants in Plants: A valorization 

potential emphasizing the need for the 

conservation of plant biodiversity in Cuba. 

Antioxidants. 9(11), 1048. 

 

Maher, P (2019). The potential of flavonoids for the 

treatment of neurodegenerative diseases. Int. J. of 

Mol. Sci. 20(12): 3056.  

 

Maitera, ON; Khan, ME; James, T (2011). 

Phytochemical analysis and the chemotherapeutics 

of leaves and stembark of Nauclea latifolia grown 

in Hong, Adamawa State Nigeria. HAL (Le Centre 

Pour La Communication Scientifique Directe).  

 

Maleki, SJ; Crespo, JF; Cabanillas, B (2019). Anti-

inflammatory effects of flavonoids. Food Chem. 

299: 125124. 

 

Mintah, SO; Asafo-Agyei, T; Archer, M; Atta-Adjei, 

P; Junior-Boamah, D; Kumadoh, D; Appiah, AA; 

Ocloo, A; Boakye, YD; Agyare, C (2019). 



Nauclea latifolia stem bark extracts: Potentially effective source…..                                                                   58 

ADEPOJU, A. J; ESAN, A. O; OLAWOORE, I. T; IBIKUNLE, G. J; ADEPOJU, V. O. 

Medicinal plants for treatment of prevalent 

diseases. In IntechOpen eBooks. 

 

Mucha, P; Skoczynska, A; Małecka, M; Hikisz, P; 

Budzisz, E (2021). Overview of the Antioxidant 

and Anti-Inflammatory activities of selected plant 

compounds and their metal ions complexes. 

Molecules. 26(16): 4886.  

 

Obadoni, BO; Ochuko, PO (2002). Phytochemical 

Studies and Comparative Efficacy of The Crude 

Extracts of Some Haemostatic Plants in Edo and 

Delta States of Nigeria. Glo. J. P.  Appl. Sci. 8(2).  

 

Oke, EO; Okolo, BI; Adeyi, O; Agbede, OO; Nnaji, P; 

Adeyi, J; Osoh, K; Ude, C (2021). Black-box 

modelling, bi-objective optimization and ASPEN 

batch simulation of phenolic compound extraction 

from Nauclea latifolia root. Heliyon, 7(1), e05856.  

 

Omari, NE; Sayah, K; Fettach, S; Blidi, OE; 

Bouyahya, A; Faouzi, MEA; Kamal, R; Barkiyou, 

M (2019). Evaluation of In Vitro Antioxidant and 

Antidiabetic Activities of Aristolochia longa 

Extracts. Evid. Based Complementary Altern. Med. 

2019: 1–9.  

 

Oyedemi, SO; Bradley, G; Afolayan, AJ (2010). In-

vitro and -vivo antioxidant activities of aqueous 

extract of Strychnos henningsii Gilg. Afr. J. Pharm 

Pharm. 4(2): 070–078.  

 

Pallie, MS; Perera, PK; Kumarasinghe, N; 

Arawwawala, M; Goonasekara, CL (2020). 

Ethnopharmacological Use and Biological 

Activities of Tragia involucrata L. Evid. Based 

Complementary Altern. Med. 2020: 1–17.  

 

Panda, C; Komarnytsky, S; Fleming, MN; Marsh, C; 

Barron, K; Brun-Blashka, SL; Metzger, B (2023). 

Guided Metabolic Detoxification program 

supports phase II detoxification enzymes and 

antioxidant balance in healthy participants. 

Nutrients. 15(9): 2209.  

 

Parameswari, PRD; Vijayaraghavan, P (2019). In vitro 

anti-inflammatory and antimicrobial potential of 

leaf extract from Artemisia nilagirica (Clarke) 

Pamp. Saudi J. Biol. Sci. 26(3): 460–463.  

 

Rao, UM (2016). Phytochemical screening, total 

flavonoid and phenolic content assays of various 

solvent extracts of tepal of Musa paradisiaca. 

Malays. J. Anal. Sci. 20(5): 1181–1190.  

 

Safari, M; Ahmady-Asbchin, S (2019). Evaluation of 

antioxidant and antibacterial activities of 

methanolic extract of medlar (Mespilus germanica 

L.) leaves. Biotechnol. Biotechnol. Equip. 33(1): 

372–378.  

 

Sak, K (2014). Cytotoxicity of dietary flavonoids on 

different human cancer types. Pharmacogn Rev. 

8(16): 122.  

 

Salmeron-Manzano, E; Garrido-Cardenas, JA; 

Manzano-Agugliaro, F (2020). Worldwide 

Research Trends on medicinal plants. Int. J. 

Environ. Res.  Public Health. 17(10): 3376.  

 

Sha’a, KK; Clarkson, GP; Artimas, SP (2019). 

Phytochemical analysis, proximate composition 

and antinutritional factors of Corchorus oliterius 

plant. Int. J. Biol. Chem. Sci.  

 

Shaikh, JR; Patil, M (2020). Qualitative tests for 

preliminary phytochemical screening: An 

overview. Int. J. of Chem. Stud. 8(2): 603–608.  

 

Sharma, M; Barnabas, RV; Celum, C (2017). 

Community-based strategies to strengthen men’s 

engagement in the HIV care cascade in sub-

Saharan Africa. PLOS Medicine. 14(4), e1002262.  

 

Shraim, A; Ahmed, T; Rahman, M; Hijji, YM (2021). 

Determination of total flavonoid content by 

aluminum chloride assay: A critical evaluation. 

Lebensmittel-Wissenschaft & Technologie, 150, 

111932.  

 

Siddiqui, N; Rauf, A; Latif, A; Mahmood, Z (2017). 

Spectrophotometric determination of the total 

phenolic content, spectral and fluorescence study 

of the herbal Unani drug Gul-e-Zoofa (Nepeta 

bracteata Benth). J. Taibah Univ. Medical Sci. 

12(4): 360–363. 

 

Synytsya, A; Monkai, J; Bleha, R; Macurkova, A; 

Ruml, T; Ahn, J; Chukeatirote, E (2017). 

Antimicrobial activity of crude extracts prepared 

from fungal mycelia. Asian Pac. J.  Trop. Biomed. 

7(3): 257–261.  

 

Talib, WH; Daoud, S; Mahmod, AI; Hamed, RM; 

Awajan, D; Abuarab, SF; Odeh, L. H; Khater, S; 

Kury, LTA (2022). Plants as a source of anticancer 

agents: from bench to bedside. Molecules. 27(15), 

4818.  

 

Teoh, ES (2016). Secondary metabolites of plants. In 

Springer eBooks (pp. 59–73).  



Nauclea latifolia stem bark extracts: Potentially effective source…..                                                                   59 

ADEPOJU, A. J; ESAN, A. O; OLAWOORE, I. T; IBIKUNLE, G. J; ADEPOJU, V. O. 

 

Theodoridis, S; Drakou, EG; Hickler, T; Thines, M; 

Nogues-Bravo, D (2023). Evaluating natural 

medicinal resources and their exposure to global 

change. The Lancet Planetary Health, 7(2), e155–

e163. 

  

Timilsena, YP; Phosanam, A; Stockmann, R (2023). 

Perspectives on saponins: Food Functionality and 

Applications. Int. J. Mol. Sci. 24(17): 13538.  

 

Van Tan, P (2018). The Determination of Total 

Alkaloid, Polyphenol, Flavonoid and Saponin 

Contents of Pogang gan (Curcuma sp.). Int. J. Biol. 

10(4): 42.  

 

Vaou, N; Stavropoulou, E; Voidarou, C; Tsigalou, C; 

Bezirtzoglou, E (2021). Towards Advances in 

Medicinal Plant Antimicrobial Activity: A review 

Study on Challenges and Future Perspectives. 

Microorganisms. 9(10), 2041.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Vilhelmova-Ilieva, N; Sirakov, I; Jacquet, R; Quideau, 

S; Galabov, AS (2020). Antiviral activities of 

ellagitannins against bovine herpesvirus-1, suid 

alphaherpesvirus-1 and caprine herpesvirus-1. J. 

Vet. Med. Animal Health, 12(4): 139–143. 

 

Williams, LAD Connar, A; Latore, L; Dennis, O; 

Ringer, S; Whittaker, JA; Conrad, J; Vogler, BW; 

Rosner, H; Kraus, W (2008). The in vitro anti-

denaturation effects induced by natural products 

and non-steroidal compounds in heat treated 

(immunogenic) bovine serum albumin is proposed 

as a screening assay for the detection of anti-

inflammatory compounds, without the use of 

animals, in the early stages of the drug discovery 

process. PubMed, 57(4), 327–331.  

 

Wu, Z; Wang, SY (2001). Antioxidant activity and 

phenolic compounds in selected herbs. J. Agric. 

Food Chem. 49(11): 5165–5170.  


