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ABSTRACT 

 

Blighia sapida is widely used in traditional medicine for the treatment of several diseases in Togo. This 

study aimed to assess the antioxidant and anti-inflammatory properties of Blighia sapida. To this end, a 

phytochemical screening was carried out, followed by an assessment of DPPH, total antioxidant capacity, ex vivo 

lipoperoxidation tests on Sprague Dawley rats, and an evaluation of anti-inflammatory activity by the egg 

albumin denaturation test. The leaves extract scavenged the DPPH free radical with an IC50 of 172 ± 0.577µg/mL 

and its total antioxidant capacity value was 40.174 ± 0.638 mg Eq AA/g. In the ex vivo lipoperoxidation test on 

the kidney and liver, the extract showed a significant inhibitory effect. Phytochemical tests revealed the presence 

of tannins, flavonoids, alkaloids, saponosides, and carbohydrate compounds. The present results showed that 

Blighia sapida leaves possess antioxidant and anti-inflammatory properties which may be linked to the bioactive 

compounds they contain, suggesting their use to prevent oxidative and inflammatory processes. 

© 2024 International Formulae Group. All rights reserved. 
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INTRODUCTION 

Inflammation is the body's defense 

response to injury, tissue ischemia, 

autoimmune reactions, or infectious agents, 

which can be acute or chronic (Laveti et al., 

2013). Inflammation is generally beneficial to 

the body when acute, but harmful when 

chronic. Chronic inflammation can arise from 

acute inflammation and act in a self-sustaining 

way, leading to chronic disease (Park et al., 

2014; Lee and Surh, 2012). Oxidative stress, 

that results from an imbalance between the 

production of free radicals and the body's 

antioxidant defense system. It can be caused by 

an increase in the production of free radicals, 

or a reduction in the body's ability to fight them 

(Moniczewski et al., 2015; Pisoschi and Pop, 

2015). Oxidative stress is responsible for the 

degradation of biomolecules (proteins, lipids, 

and nucleic acids) leading to cell death and 

physiological disorders including 

inflammation (Subedi et al., 2014). Oxidative 

stress and inflammatory disorders are 

implicated in the development of several 

diseases such as atherosclerosis, diabetes 

mellitus, cancer, and central nervous system 
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disorders (Allegra, 2019; Sinmisola et al., 

2019; Wu et al., 2020). Studies are continously 

being carried out to identify more antioxidant 

and anti-inflammatory molecules with fewer 

side effects and greater accessibility for 

populations (Kpemissi et al., 2023). 

The use of medicinal plants in the 

treatment of diseases is a very ancient practice, 

which plays an important role in drug 

development (Junchi et al., 2022). These plants 

are sources of secondary metabolites (Asha et 

al., 2017), which act as defensive agents and 

can help humans combat several diseases. 

Particular attention is paid to medicinal plants 

with antioxidant and anti-inflammatory 

properties (Singh et al., 2016; Chauhan et al., 

2022), as they are thought to be beneficial in 

treating various pathologies. 

Blighia sapida KD Koenig is a plant 

belonging to the Sapindaceae family which 

grows naturally in West Africa. It is cultivated 

as a fruit tree and as an ornamental shade tree 

(Ekué et al., 2010). Blighia sapida is widely 

used in traditional medicine; its various parts 

are used in the treatment of diseases including 

hypertension and diabetes mellitus (Abolaji et 

al., 2007; Nabede et al., 2022). In Togo, the 

leaves of Blighia sapida are used for cancer 

treatment (Kola et al., 2020). Previous works 

on this plant revealed the antioxidant (Sonibare 

et al., 2011), anti-inflammatory (Adekola et al., 

2022), and analgesic (Olayinka et al., 2021) 

activities of the stem bark. Little scientific 

information is available on the 

pharmacological properties of the leaves of this 

plant end this preliminary study aimed to assess 

the antioxidant and anti-inflammatory activity 

of Blighia sapida leaves, since they are used in 

the treatment of pathologies linked to these 

disorders in Togo. 

 

MATERIALS AND METHODS 

Reagents 

Gallic acid, 2,2 Diphenyl-1-

picrylhydrazyl, aluminum chloride, Folin-

Ciocalteu reagent, Polyvinylpolypyrrolidone, 

ferric chloride (FeCl3), ammonium molybdate, 

sulfuric acid, sodium carbonate, rutin, Tris-

HCl, malondialdehyde (MDA), and 

concentrated hydrochloric acid were obtained 

from Sigma-Aldrich. All other chemicals and 

reagents were analytical grade. 

 

Plant material 

Blighia sapida leaves were harvested in 

june 2022 in Lomé in the Maritime Region of 

Togo. The plant material was identified and 

authenticated in the herbarium of the Botany 

Department of the Faculty of Sciences of the 

University of Lomé in Togo, where a voucher 

specimen was deposited in the herbarium under 

the number TG14569. The leaves were then 

dried, finely ground, and kept away from light 

and humidity for later analyses. 

 

Biological material 

Organs such as liver and kidneys from 

Sprague Dawley rats from the animal house of 

the Department of Animal Physiology at the 

University of Lomé were used in this study. 

The rats (male and female) were selected 

according to age (8 to 10 weeks) and weight 

(150 to 180 g). Breeding was carried out at the 

Animal Physiology Department of the 

University of Lomé. Experimental animals 

were kept at room temperature, 27±2°C 

following 12 hours/12 hours’ light/dark cycle, 

with free access to drinking water and food. All 

tests using rats, blood and eggs were performed 

with the approval of the ethics committee of the 

Department of Animal Physiology of the 

University of Lomé, a branch of the ethics 

committee for the control and supervision of 

animal experiments and the use of blood, Ref 

n◦ 007/2020 / BC-BPA / FDS-UL. 

 

Preparation of plant material 

The weight 800 g of the leaf powder 

was macerated in 8 L of a 50:50 water-ethanol 

mixture for 72 hours. After filtration of the 

mixture obtained, the macerate was evaporated 

under vacuum using a rotary evaporator (Buchi 

R100) at 45°C. The dry extract was collected 

and stored at 4°C for further analysis. 

 

Phytochemical screening 

The main chemical groups such as 

alkaloids, flavonoids, tannins, saponosides, 

phenolic compounds, and reducing compounds 
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were sought in the extract by staining tests 

described by Harborne (1998). 

 

Dosage of total phenols and tannins 

The phenol and total tannin contents of 

the extracts were determined respectively by 

the Folin-Ciocalteu method and the tannin 

fixation method (Motto et al., 2021). 

Total phenols 

The volume 200 μL of the Folin-

Ciocalteu reagent (10%) was added either to 

200 μL of the gallic acid solution (25-

100μg/mL) or the extract (1mg/mL). After 30 

min of incubation at ambient temperature, 800 

μL of a sodium carbonate solution (700 mM) 

was added. The absorbance of each sample was 

read at 735 nm after 2 h of incubation. The 

absorbance of the extract was related to the 

standard curve of gallic acid to determine the 

amount of total phenols they contain. This 

quantity was expressed in mg of gallic acid 

equivalent per gram of extract. 

Total tannins 

For the dosage of the tannins, the same 

test was repeated with the extract previously 

treated with Polyvinylpolypyrrolidone (PVPP). 

Five hundred (500) μL of the extract was first 

added to 10 mg of PVPP and the mixture was 

incubated on ice for 30 minutes. The 

supernatant obtained was treated in the same 

way. After centrifugation, the phenol assay was 

carried out on the last supernatant. The 

difference between the absorbance obtained 

during the determination of total phenol and 

this second determination was calibrated with 

the gallic acid curve to express the tannin 

content. 

 

Assay of total flavonoids 

The total flavonoid content of the 

extracts was determined using the aluminum 

trichloride colorimetric method. To 2 mL of 

extract (1 mg/mL) or of rutin prepared at 0, 5, 

25, 50, 100, 200 µg/ml, were added: 2 mL of 

aluminum chloride (20 mg/ml) and 6 mL 

sodium acetate (50 mg/mL). The blank was 

prepared with 2 mL of ethanol instead of the 

sample. The optical density was read at 440 nm 

after 150 minutes of incubation (Motto et al., 

2021). 

 

Antioxidant activity 

DPPH test 

The capacity of the extract to trap the 

DPPH radical was evaluated according to the 

method described by Kpoyizoun et al. (2019). 

Briefly, 1.5 mL of methanolic solution of 

DPPH (100 µmol/L) was brought into contact 

with 0.25 mL of methanolic solution of extract 

(62.5 - 500 µg/mL) or ascorbic acid used as 

standard. The control consists of a mixture of 

1.5 ml of DPPH + 0.25 mL of methanol. After 

10 min of incubation, the optical density was 

measured with a spectrophotometer at 517 nm. 

The DPPH radical scavenging effect of the 

extract and the standard is expressed as 

percentage inhibition (PI) determined using the 

following formula: 

PI = [(A 0 – A 1) / A 0] × 100; A0: control 

absorbance, A1: absorbance of each sample of 

extract or ascorbic acid. 

Total antioxidant capacity 

This test is based on the reduction of the 

molybdenum ion Mo (+6) to Mo (+5) by 

antioxidants in an acid environment, leading to 

the formation of the green Phosphate-Mo (+5) 

complex (Prieto et al., 1999). To 3 mL of the 

prepared reagent (0.6 M sulfuric acid; 28 mM 

sodium phosphate and 4 mM ammonium 

molybdate), 0.3 mL of methanolic extract 

solution (1 mg/mL) or ascorbic acid different 

concentrations of 0 - 250 µg/mL was added. 

The whole was incubated at 95°C for 90 min. 

The absorbance of the reaction medium was 

read at 695 nm against a blank (methanol). The 

antioxidant activity was expressed in mg 

equivalent of ascorbic acid/g of extract. 

Evaluation of ex-vivo antioxidant activity on 

liver and kidney tissues 

The inhibitory effect of the lipid 

peroxidation induced by the FeCl2 -Ascorbic 

acid mixture in the liver and the kidneys was 

investigated. Sprague Dawley rat liver and 

kidney tissues were removed and ground with 

150 mM KCl Tris-HCl buffer (pH 7.4) and 

homogenates were obtained. 
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The reaction mixture was composed of 

500 µL of homogenate from each organ, 200 

µL of Tris-HCl buffer (pH 7.4), 100 µL of 0.1 

mM ascorbic acid, 100 µL of 4 mM FeCl2, and 

100 µL of various concentrations of extract or 

standard. This mixture was incubated at 37°C 

for 1 hour. At the end of the incubation, the 

level of malondialdehyde was determined in 

each sample as follows. To 1.3 mL of 

phenylindole (10.3 mM) activated (by addition 

of FeCl2 32 µM in the proportions 3:1), are 

added respectively 500 µL of a sample of pre-

treated homogenates, and 300 µL of HCl 37 %. 

The mixtures were incubated at 45°C for 1 h 

then centrifuged at 3000 rpm for 10 min and 

the absorbance was measured by 

spectrophotometry at 586 nm. A standard curve 

of 1,1,3,3-tetra-methoxy propane was also 

performed for the quantification of MDA 

(Kpemissi et al., 2019). 

 

Inhibition of albumin denaturation 

Blighia sapida extract’s ability to 

inhibit albumin denaturation was assessed 

using the method described by Saleem et al. 

(2020). 

The reaction mixture (5 mL) consisted 

of 0.2 mL of fresh chicken egg albumin, 2.8 

mL of PBS (pH 6.4 mL), and 2 mL of plant 

extract or Diclofenac sodium at different 

concentrations (0 to 1000 µg/mL). Samples 

were incubated at 37°C for 25 min and heated 

to 70°C for 5 min. After cooling, the 

absorbance of each sample was measured at 

660 nm. The percentage inhibition of protein 

denaturation was determined using the formula 

[(A 0 – A 1) / A 0] × 100; A 0 is the absorbance 

of the control (without extract) and A 1 is the 

absorbance in the presence of the extract or the 

reference. 

 

Statistical analysis 

Statistical analysis was performed with 

GraphPad Prism 6.02 software. The results 

were expressed as Mean ± standard error of the 

mean. Statistical differences among treatments 

were tested with One-way ANOVA, followed 

by Tukey's post hoc test for multiple 

comparison tests at a significant level of 

p ≤ 0.05. 

 

RESULTS 

Phytochemical screening 

The major phytochemical groups found 

in the extract of B. sapida leaves are presented 

in the table below (Table 1). The 

hydroethanolic extract of B. sapida revealed 

major metabolites.  

 

Contents of total phenols, tannins, and 

flavonoids 

The extract’s contents of total phenols, 

tannins, and flavonoids estimated by the Folin-

Ciocalteu and aluminum chloride methods is 

reported in Table 2. 

 

Antioxidant effect of Blighia sapida leaf 

extract 

DPPH radical reduction test 

The DPPH radical scavenging activity 

of the extract is compared to the reference 

(ascorbic acid). The IC50 values of the extract 

and the reference are presented in the table 

below (Table 3). 

 

Total antioxidant capacity 

The total antioxidant capacity of the 

extract is 40.174 ± 0.638 mg ascorbic acid 

equivalent per gram of extract. This value is 

expressed as mean ±ESM. 

 

Inhibition of FeCl2 -ascorbic acid-induced 

peroxidation on organ homogenates 

Incubation of liver and kidney 

homogenates of Sprague Dawley rats with 

FeCl2 -ascorbic acid resulted in a significant 

increase in MDA levels. Rutin and the extract 

at its different concentrations significantly (P ˂ 

0.001) reduced this MDA level (Figure 1).  

 

In vitro anti-inflammatory activity of 

Blighia sapida leaf extract  

The ability of the extract to inhibit 

albumin denaturation of the egg was 

investigated. The table below shows the IC50 of 

the extract compared to Diclofenac used as a 

reference (Table 4).
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Table 1: Phytochemical groups present in the hydroethanolic extract of B. sapida. 

 

            +: present 

 

 

Table 2: Total phenol, tannin, and flavonoids contents of Blighia sapida extract. 

 

Total phenols (mg Eq GA/g) Tannins (mg Eq GA/g) Flavonoids (mg Eq R/g) 

37.726 ± 0.550 32.368 ± 0.489 148.427 ± 4.295 
Values are expressed as mean ± in SEM. mg Eq GA/g: mg equivalent of gallic acid/g of dry extract; mg Eq R/g: mg rutin 

equivalent/g of extract. 

 

 

Table 3: IC50 of ascorbic acid and extract showing their DPPH scavenging activity. 

 

 Ascorbic acid Blighia sapida 

IC50 (µg/mL) 27±0.115 172 ± 0.577 
IC50: Inhibitory concentration 50, expressed as mean ± SEM 
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Figure 1: Effect of B. sapida extract on lipoperoxidation induced by FeCl2 -AA in the liver and 

kidneys of Sprague Dawley rats. The results are expressed as mean ± SEM. *** p ˂ 0.001; ** p ˂ 0.01 

and * p ˂ 0.05 (compared to the Positive Control). 

Phytochemical groups Results 

Alkaloids + 

Tannins + 

Flavonoids + 

Saponosides + 

Phenolic compounds + 

Carbohydrates + 
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Table 4: IC50 showing the anti-inflammatory effect of B. sapida extract.  

 

 Blighia sapida Diclofenac 

IC50 (µg/mL) 225.5 ± 0.50 66.5 ± 0.289 

Values are expressed as mean ± SEM. 

 

 

DISCUSSION 

The present study highlighted the 

antioxidant and anti-inflammatory properties 

of the hydroethanolic extract of B. sapida 

leaves.  

Inflammation involves the denaturation 

of proteins during attacks on the organism by 

various agents that may be microbial, toxic, 

physical, or chemical (Yang et al., 2020). It is 

a process in which proteins lose their tertiary 

and secondary structure due to stress or an 

external compound, such as a strong acid or 

base, a concentrated inorganic salt, an organic 

solvent, or heat (Kola et al., 2022; Saleem et 

al., 2020). This leads to the production of self-

antigens, exacerbating the inflammatory 

response (Chandra et al., 2012). Thus, studies 

have shown that any plant component with the 

ability to inhibit protein denaturation could 

contribute significantly to countering 

inflammation (Dadoriya et al., 2020). In the 

present study, the extract prevented heat-

induced protein denaturation at different 

concentrations and could therefore be a 

potential anti-inflammatory agent. 

Free radicals are involved in the 

pathophysiology of diseases with an 

inflammatory component. The antioxidant 

evaluation of B. sapida leaves was carried out 

by the DPPH, the TAC, and the MDA assay. 

The results show that the extract scavenged the 

DPPH radical in a dose-dependent manner. 

DPPH is a stable free radical that can accept an 

electron or a hydrogen radical to become a 

stable molecule. They react with various 

electron donor molecules (reducing agents or 

antioxidants) and when the electrons are 

paired, discoloration is observed (Kpemissi et 

al., 2019). Any substance capable of 

scavenging free radicals has antioxidant 

activity. The total antioxidant capacity (TAC) 

based on molybdenum (VI) reduction to 

molybdenum (V) in the presence of a reducing 

agent (antioxidant) (Chohra et al., 2020) 

confirms the antioxidant activity of the extract. 

This is further supported by the extract's 

inhibitory effect on FeCl2-AA-induced lipid 

peroxidation in organ homogenates, reflected 

by a decrease in MDA. FeCl2-AA induces 

lipoperoxidation via the free radicals which 

oxidize the unsaturated lipids of the cell 

membrane (Kpemissi et al., 2016; Tanas et al., 

2010). The results then indicate that the extract 

could intervene in kidney and liver protection 

through its antioxidant activity. The present 

results corroborate those reported by Adekola 

et al. (2022) on the antioxidant and anti-

inflammatory effects of B. sapida stem bark. 

The activity of the extract would probably be 

due to the presence of phenolic compounds 

which are known as substances having anti-

inflammatory and antioxidant effects (Heim et 

al., 2002; Hannebelle et al., 2004). 

The phytochemical screening revealed 

the presence of phenols, tannins and 

flavonoids, saponosides, alkaloids, and 

carbohydrates. Total phenols, tannins, and 

flavonoids were quantified as they are known 

as anti-inflammatory and antioxidant 

compounds through their redox property which 

can play an important role in several diseases 

(Yessoufou et al., 2013). These compounds 

would be involved in the effects mentioned 

above. 



A. DERMANE et al. / Int. J. Biol. Chem. Sci. 18(1): 10-19, 2024 

 

16 

Conclusion 

The results obtained in this study show 

that the hydroethanolic extract of Blighia 

sapida leaves possesses an anti-free radical 

effect, antioxidant capacity, and protein 

denaturation inhibitory activity. These effects 

could be attributed to the phenolic compounds 

found in the extract. This preliminary study 

justifies the use of the plant in traditional 

medicine and makes B. sapida leaves a 

potential anti-inflammatory candidate that 

could contribute to the treatment of several 

pathologies. 

 

COMPETING INTERESTS 

The authors declare that they have no 

competing interests on this work. 

 

AUTHORS’ CONTRIBUTIONS 

Conceptualization, Data curation and 

formal analysis : AD, WT, KM; Supervision :  

PK, KM, KEG ; Analysis, interpretation and 

writing : WT, PKK, AD; Review and final 

revision approval : all authors. 

  

REFERENCES  

Adekola MB, Areola JO, Fagbohun OF, 

Asaolu FT, Ogundepo GE, Fajobi AO, 

Babalola OO. 2022. In-vitro antioxidant 

and anti-inflammatory activities of 

ethanol stem-bark extract of Blighia 

sapida KD Koenig. Journal of 

Pharmaceutical Analysis, 12(2): 350‐

354. DOI: 

https://doi.org/10.1016/j.jpha.2021.04.00

2 

Allegra M. 2019. Antioxidant and anti-

inflammatory properties of plant extracts. 

Antioxidants, 8(11): 549. DOI: 

10.3390/antiox8110549 

Asha KR, Priyanga S, Hemmalakshmi S, 

Devaki K. 2017. GC-MS Analysis of the 

Ethanolic Extract of the whole Plant 

Drosera indica L. International Journal 

of Pharmacognosy and Phytochemical 

Research, 9(5). DOI: 

https://doi.org/10.25258/phyto.v9i5.8149 

Chauhan BS, Kumar R, Kumar P, Kumar P, 

Sinha S, Mishra SK, Srikrishna S. 2022. 

Neuroprotective potential of flavonoid-

rich Ascophyllum nodosum (FRAN) 

fraction from the brown seaweed on an 

Aβ42 induced Alzheimer's model of 

Drosophila. Phytomedicine, 95: 153872. 

DOI: 

https://doi.org/10.1016/j.phymed.2021.1

53872 

Chandra S, Chatterjee P, Dey P, Bhattacharya 

S. 2012. Evaluation of in vitro anti-

inflammatory activity of coffee against 

the denaturation of protein. Asian Pacific 

Journal of Tropical Biomedicine, 2(1): 

S178-S180. DOI: 

https://doi.org/10.1016/S2221-

1691(12)60154-3 

Chohra D, Ferchichi L, Cakmak YS, Zengin G, 

Alsheikh SM. 2020. Phenolic profiles, 

antioxidant activities, and enzyme 

inhibitory effects of an Algerian 

medicinal plant (Clematis cirrhosa L.). 

South African Journal of Botany, 132: 

164‑170. DOI: 

https://doi.org/10.1016/j.sajb.2020.04.02

6  

Dadoriya P, Dey YN, Sharma D, Yadav M, 

Wanjari MM, Gaidhani SN, Subhose V. 

2020. In-vitro anti-inflammatory and 

antioxidant activities of an Ayurvedic 

formulation –Trayodashang guggulu. 

Journal of Herbal Medicine, 23: 100366. 

DOI: 

https://doi.org/10.1016/j.hermed.2020.10

0366 

Dworski R. 2000. Oxidant stress in asthma. 

Thorax, 55(2): S51-S53. 

Ekué MR, Sinsin B, Eyog-Matig O, Finkeldey 

R. 2010. Uses, traditional management, 

perception of variation and preferences in 



A. DERMANE et al. / Int. J. Biol. Chem. Sci. 18(1): 10-19, 2024 

 

17 

ackee (Blighia sapida K.D. Koenig) fruit 

traits in Benin : Implications for 

domestication and conservation. Journal 

of Ethnobiology and Ethnomedicine, 

6(1): 12. DOI: 

https://doi.org/10.1186/1746-4269-6-12 

Gupta M, Mazumder UK, Kumar RS, Gomathi 

P, Rajeshwar Y, Kakoti BB, Selven VT. 

2005. Anti-inflammatory, analgesic and 

antipyretic effects of methanol extract 

from Bauhinia racemosa stem bark in 

animal models. Journal of 

Ethnopharmacology, 98(3): 267-273. 

DOI : 10.1016/j.jep.2005.01.018 

Harborne AJ. 1998. Phytochemical methods a 

guide to modern techniques of plant 

analysis. Springer Science & Business 

Media. 

Heim KE, Tagliaferro AR, Bobilya DJ. 2002. 

Flavonoid antioxidants: Chemistry, 

metabolism and structure-activity 

relationships. The Journal of Nutritional 

Biochemistry, 13(10): 572-584. DOI: 

https://doi.org/10.1016/S0955-

2863(02)00208-5 

Hennebelle T, Sahpaz S, Bailleul F. 2004. Plant 

polyphenols, sources, uses and potential 

in the fight against oxidative stress. 

Phytotherapy, 2: 3-6. DOI: 

https://doi.org/10.1007/s10298-004-

0003-8 

Kola P, Metowogo K, Kantati YT, Lawson-Evi 

P, Kpemissi M, El-Hallouty SM, 

Aklikokou KA. 2020. 

Ethnopharmacological survey on 

medicinal plants used by traditional 

healers in central and kara regions of 

Togo for antitumor and chronic wound 

healing effects. Evidence-based 

Complementary and Alternative 

Medicine, 2020: 1-12. DOI: 

https://doi.org/10.1155/2020/6940132 

Kola P, Metowogo K, Manjula SN, Katawa G, 

Elkhenany H, Mruthunjaya KM, Eklu-

Gadegbeku K, Aklikokou KA. 2022. 

Ethnopharmacological evaluation of 

antioxidant, anti-angiogenic, and anti-

inflammatory activity of some traditional 

medicinal plants used for treatment of 

cancer in Togo/Africa. Journal of 

Ethnopharmacology, 283: 114673. DOI: 

https://doi.org/10.1016/j.jep.2021.11467

3 

Kpemissi M, Eklu-Gadegbeku K, Veerapur 

VP, Potârniche AV, Adi K, Vijayakumar 

S, Banakar SM, Thimmaiah NV, 

Metowogo K, Aklikokou K. 2019. 

Antioxidant and nephroprotection 

activities of Combretum micranthum : A 

phytochemical, in-vitro and ex-vivo 

studies. Heliyon, 5(3): e01365. DOI: 

10.1016/j.heliyon.2019.e01365 

Kpemissi M, Kantati YT, Veerapur VP, Eklu-

Gadegbeku K, Hassan Z. 2023. Anti-

cholinesterase, anti-inflammatory and 

antioxidant properties of Combretum 

micranthum G. Don: Potential 

implications in neurodegenerative 

disease. IBRO Neuroscience Reports, 14: 

21‑27. DOI: 

https://doi.org/10.1016/j.ibneur.2022.12.

001 

Laveti D, Kumar M, Hemalatha R, Sistla R, 

Gm Naidu V, Talla V, Nagpal R. 2013. 

Anti-inflammatory treatments for chronic 

diseases: a review. Inflammation & 

Allergy-Drug Targets (Formerly Current 

Drug Targets-Inflammation & Allergy) 

(Discontinued), 12(5): 349-361. DOI: 

10.2174/18715281113129990053. 

Lee HN, Surh YJ. 2012. Therapeutic potential 

of resolvins in the prevention and 

treatment of inflammatory 

disorders. Biochemical Pharmacology, 

84(10): 1340-1350. DOI: 

10.1016/j.bcp.2012.08.004 

Li J, Fan Y, Huang G, Huang H. 2022. 

Extraction, structural characteristics and 



A. DERMANE et al. / Int. J. Biol. Chem. Sci. 18(1): 10-19, 2024 

 

18 

activities of Zizylphus vulgaris 

polysaccharides. Industrial Crops and 

Products, 178: 114675. DOI: 

10.1016/j.indcrop.2022.114675 

Moniczewski A, Gawlik M, Smaga I, 

Niedzielska E, Krzek J, Przegaliński E, 

Filip M. 2015. Oxidative stress as an 

etiological factor and a potential 

treatment target of psychiatric disorders. 

Part 1. Chemical aspects and biological 

sources of oxidative stress in the 

brain. Pharmacological Reports, 67(3): 

560-568. DOI: 

10.1016/j.pharep.2014.12.014. 

Motto AE, Lawson-Evi P, Bakoma B, Eklu-

Gadegbeku K, Aklikokou K. 2021. 

Antihyperlipidemic and antioxidant 

properties of hydro-alcoholic extracts 

from Anogeissus leiocarpus 

(Combretaceae). Helium, 7(4): e06648. 

DOI: 10.1016/j.heliyon.2021.e06648 

Nabede A, Sina H, Souho T, Mamatchi M, 

Bade FT, Baba-Moussa L, Amouzou K. 

2022. Ethnobotanical and Socio-

economic Value of Blighia sapida (KD 

Koenig) in Togo. Asian Plant Research 

Journal, 32‐39. DOI: 

10.9734/aprj/2022/v9i330210 

Olayinka JN, Ozolua RI, Akhigbemen AM. 

2021. Phytochemical screening of 

aqueous leaf extract of Blighia sapida KD 

Koenig (Sapindaceae) and its analgesic 

property in mice. Journal of 

Ethnopharmacology, 273: 113977. DOI: 

10.1016/j.jep.2021.113977 

Park MH, Kim DH, Lee EK, Kim ND, Im DS, 

Lee J, Chung HY. 2014. Age-related 

inflammation and insulin resistance: a 

review of their intricate 

interdependency. Archives of 

Pharmacalogy Research, 37: 1507-1514. 

DOI: https://doi.org/10.1007/s12272-

014-0474-6 

Pascaline KK, Kossi M, Afiwa M, Kwashie 

EG, Kodjo AA, Messanvi G. 2019. Effect 

of Maytenus senegalensis roots on OVA-

induced airway inflammation in a mouse 

asthma model. African Journal of 

Pharmacy and Pharmacology, 13 (5): 49‐

5 DOI: 

https://doi.org/10.5897/AJPP2019.4999 

Pisoschi AM, Pop A. 2015. The role of 

antioxidants in the chemistry of oxidative 

stress: A review. European Journal of 

Medicinal Chemistry, 97: 55-74. DOI: 

10.1016/j.ejmech.2015.04.040. 

Prieto P, Pineda M, Aguilar M. 1999. 

Spectrophotometric Quantitation of 

Antioxidant Capacity through the 

Formation of a Phosphomolybdenum 

Complex : Specific Application to the 

Determination of Vitamin E. Analytical 

Biochemistry, 269(2): 337‑341. DOI: 

https://doi.org/10.1006/abio.1999.4019 

Saleem A, Saleem M, Akhtar MF. 2020. 

Antioxidant, anti-inflammatory and 

antiarthritic potential of Moringa oleifera 

Lam : An ethnomedicinal plant of 

Moringaceae family. South African 

Journal of Botany, 128: 246‑256. DOI: 

https://doi.org/10.1016/j.sajb.2019.11.02

3 

Singh R, Singh U, Bachheti RK, Saini CK. 

2016. In-vitro antioxydant activity of 

Canna indica extracts using different 

solvent system. Asian Journal of 

Pharmaceutical and Clinical Research, 

9(6): 53. 

https://doi.org/10.22159/ajpcr.2016.v9i6.

10583 

Sinmisola A, Oluwasesan BM, Chukwuemeka 

AP. 2019. Blighia sapida KD Koenig: A 

review on its phytochemistry, 

pharmacological and nutritional 

properties. Journal of 

Ethnopharmacology, 235: 446-459. DOI 

: 10.1016/j.jep.2019.01.017 



A. DERMANE et al. / Int. J. Biol. Chem. Sci. 18(1): 10-19, 2024 

 

19 

Sonibare MA. 2011. Antioxidant and 

cytotoxicity evaluations of two species of 

Blighia providing clues to species 

diversity. Electronic Journal of 

Environmental, Agricultural and Food 

Chemistry (EJEAFChe), 10(10): 2960-

2971. 

https://www.researchgate.net/publication

/357634851 

Subedi L, Timalsena S, Duwadi P, Thapa R, 

Paudel A, Parajuli K. 2014. Antioxidant 

activity and phenol and flavonoid 

contents of eight medicinal plants from 

Western Nepal. Journal of Traditional 

Chinese Medicine, 34(5): 584-590. DOI: 

https://doi.org/10.1016/S0254-

6272(15)30067-4 

Tanas S, Odabasoglu F, Halici Z, Cakir A, 

Aygun H, Aslan A, Suleyman H. 2010. 

Evaluation of anti-inflammatory and 

antioxidant activities of Peltigera 

rufescens lichen species in acute and 

chronic inflammation models. Journal of 

Natural Medicines, 64: 42-49. DOI: 

10.1007/s11418-009-0367-z 

Wu CN, Sun LC, Chu YL, Yu RC, Hsieh CW, 

Hsu HY, Hsu FC, Cheng KC. 2020. 

Bioactive compounds with anti-oxidative 

and anti-inflammatory activities of hop 

extracts. Food Chemistry, 330: 127244. 

DOI: 

https://doi.org/10.1016/j.foodchem.2020.

127244 

Yessoufou A, Gbenou J, Grissa O, Hichami A, 

Simonin AM, Tabka Z, Moudachirou M, 

Moutairou K, Khan NA. 2013. Anti-

hyperglycemic effects of three medicinal 

plants in diabetic pregnancy: Modulation 

of T cell proliferation. BMC 

Complementary and Alternative 

Medicine, 13(1): 77. DOI: 

https://doi.org/10.1186/1472-6882-13-

77. 

 


