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Abstract 

Aim: This work was to determine the phytochemical, proximate, in vitro antimicrobial, 

antioxidant, anti-inflammatory, and anti-hyperglycemic activities of root extracts of Combretum 

platypterum. 

Methods: Roots of C. platypterum were cold extracted with methanol, ethyl acetate, and n-

hexane. The extracts were subjected to proximate, phytochemical analyses, antimicrobial, 

antioxidant, anti-inflammatory, and anti-hyperglycemic assays. 

Results: The result of proximate analysis revealed that the roots contained 73.90+0.10% 

carbohydrates, the mean % of fibre and ash contents were >7.00, whereas the average protein 

and moisture contents were >4.00. The result of qualitative phytochemical analysis revealed that 

alkaloids, saponins, tannins, phenolic compounds and carbohydrates were present in the three 

extracts, whereas steroids were sparingly present only in n-hexane extract. The result of 

antimicrobial screening indicated that B. subtilis, S. aureus, E. coli, C. albicans and S. typhi were 

susceptible to the inhibitions of the three extracts in concentration-dependent manner, whereas 

only the n-hexane extract showed a dose-dependent inhibition against P. aeruginosa. Methanol 

and ethyl acetate extracts showed good anti-inflammatory as well as antioxidant activity. The 

inhibition of α-amylase was greater with n-hexane extract. 

Conclusion: the extracts showed good antimicrobial, anti-inflammatory, antioxidant and anti-

hyperglycemic activities and can be a potential antimicrobial, anti-inflammatory, antioxidant and 

anti-hyperglycemic agent. 
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Introduction 

From the time immemorial, medicinal plants have been used in treating various types of diseases, 

and through scientific researches to verify their efficacy, plant-based medicines have been 

produced [1]. In the beginning, the trial and error method was used to treat illnesses or even 

simply to feel better, and in this way, to distinguish useful plants with beneficial effects [2].  

Combretum platypterum has been used in Nigeria traditional medicine in treating various forms 

of diseases such as helminthiasis, sexually transmitted diseases, 

conjunctivitis, malaria, lumps, fever, eye problems, diarrhea, lower backache, coughs and 

swellings [3].   

 

Despite the ethnomedicinal uses of C. platypterum, not much scientific works have been done on 

the plant to validate the traditional uses. 

 

 

Materials And Methods 

 

Collection and Identification of the Plant: The roots of Combretum platypterum were collected 

within the surroundings of the Adada River in Nsukka Local Government Area, Enugu State, 

Nigeria. The collected plant roots were identified and authenticated by Mr. Alfred Ozioko (The 

Chief Taxonomist) at the International Center for Ethno medicine and Drug Development. 

Herbarium specimens were deposited in the herbarium of the International Center for Ethno 

medicine and Drug Development (Voucher number: Intercedd/260510). 

Preparation of Plant Extract: The extraction was carried out using cold extraction method. The 

Combretum platypterum roots were washed, air-dried at room temperature and ground into 

powder. 1 kg of dry root powder was then macerated with 6 liters, each of methanol, ethyl 

acetate and n-hexane for 48 hours in an air-tight container at room temperature. The mixtures 

were filtered with a glass funnel embedded with cotton wool into a beaker and evaporated to 



dryness using a rotary evaporator at 40 °C and labeled CpRM (methanol extract), CpRE (ethyl 

acetate extract), and CpRH (n-hexane extract). The extracts obtained were kept at 4 
0
C until 

further use. 

 

Phytochemical Analysis: Freshly prepared extracts were subjected to quantitative and 

qualitative phytochemical analysis to determine the presence or absence of flavonoids, alkaloids, 

terpenoids, saponins, carbohydrates, resins, tannins, reducing sugars, glycosides, and proteins 

according to the methods described by [4-8] with slight modifications. 

 

Proximate Analysis: Proximate analysis of the powdered root for moisture, ash, fiber, protein, 

oil, and carbohydrate content was determined using standard methods AOAC (2010) [9] as 

described by [10]. 

 

Antimicrobial Assay 

 

Samples: The antimicrobial sensitivity of the three samples from the plant extracts was 

determined using the agar-well diffusion method [11-12]. 

 

Test Organisms: The test organisms were obtained from the Department of Pharmaceutical 

Microbiology and Biotechnology, Faculty of Pharmaceutical Sciences, Nnamdi Azikiwe 

University, Awka, Nigeria. Bacteria strains of Escherichia coli, Staphylococcus aureus, 

Klebsiella pneumonia, Streptococcus pneumonia, Candida albicans, and Aspergillus niger were 

used in the study.  

 

Culture Media and Other Reagents Used in Microbiological Analyses: Nutrient Broth, 

Nutrient agar, Sabouraud Dextrose Agar, Mueller Hinton Agar and Sabouraud Dextrose Broth 

(Oxoid Limited, England) were the culture media used. The culture media were prepared 

according to the direction of the manufacturers. 

 

In vitro Antioxidant Assay 

 



DPPH Radical Scavenging Assay was determined using DPPH as previously described by 

Shimada et al., 1992
13

. The FRAP test was performed according to the method described by 

Benzie & Strain
14

, whereas, the ABTS radical scavenging assay was conducted in accordance 

with the method outlined by [15] with a minor modification made by [16]. Nitric oxide radical 

scavenging potential of the plant extracts were examined according to the procedure described 

by [17].  

 

In vitro Anti-Inflammatory Screening 

 

Heat-Induced Hemolysis screening was carried out using the method as described by [18]. 

Protein denaturation assay of the CpRH, CpRE and CpRM was done according to the procedure 

described by [19], whereas the proteinase inhibitory assay was done using the method described 

by [20]. The root extracts of Combretum platypterum were tested for their ability to inhibit 

lipoxygenase using the technique described by [21].  

 

In vitro Antihyperglycemic Screening 

 

Alpha-amylase inhibitory and yeast cell uptake of glucose screenings of the root extracts of 

Combretum platypterum was done according to a method previously described by [3, 22] 

 

 

 

Results and Discussion 

 

Proximate Composition of C. platypterum Whole Root Sample 

The result for the proximate composition of C. platypterum whole root sample was presented in 

Table 1. 

 

Table 1: Proximate Composition of C. platypterum  Whole Root Sample 



Parameter  Root Composition (%) 

Moisture 4.33+ 0.11 

Ash 7.55+ 0.16 

Protein 4.20+ 0.40 

Fiber 7.63+ 0.35 

Oil 2.26+ 0.05 

Carbohydrate 73.90+ 0.10 

 

 

 

 

The result whole root sample of C. platypterum (Table 1) showed that carbohydrates 

(73.90 %) and crude fibre (7.6333%) were the highest concentrations in C. platypterum root, 

followed by ash (7.55 %), moisture (4.33%), proteins (4.20%) while oil was the least content 

(2.26 %). 

 

 

 Qualitative and Quantitative Phytochemical Composition of Whole Root extracts of 

C. platypterum 

The results of preliminary qualitative and quantitative phytochemical analyses of whole 

root extracts of C. platypterum were shown in Tables 2 and 3. 

Table 2: Qualitative Phytochemical Composition of Whole Root extracts of C. platypterum 

Phytochemical 

Constituents 

CpRH CpRE CpRM 

Alkaloids + ++ ++ 

Saponins +++ ++ +++ 

Tannins ++ +++ + 



Flavonoids +++ - - 

Steroids + - - 

Terpenoids - ++ - 

Cardiac 

Glycosides 

- + + 

Carbohydrates + + + 

Resins - - - 

Phenolics + +++ +++ 

Reducing 

Sugars 

- + - 

Proteins - - - 

Anthocyanins - +++ +++ 

 

 

 

 

Table 3: Results of Quantitative Analyses of Whole Root Sample of C. platypterum 

Phytochemical 

Constituents 

Root Quantity 

(mg/100g) 

Alkaloids 8.82±0.30 

Flavonoids 1.06±0.08 

Saponins 34.17±0.29 



Tannins 18.37±0.55 

Phenolics 100.53±3.58 

Steroids 0.13±0.02 

Terpenoids 3.30±0.03 

The result of qualitative phytochemical screening of C. platypterum root extracts (Table 

2) showed that alkaloids, saponins, carbohydrates, phenolic compounds and tannins were present 

in all the extracts. Steroids were sparingly present only in n-hexane extract, which was not 

surprising since “like dissolves like”- hydrophobic steroids would only be soluble in non- polar 

solvent such as n-hexane. The high abundance of flavonoids only in n-hexane extract showed an 

absence of hydrophilic flavonoid glycosides such as quercetin [23]. The solubility of the 

flavonoids in the n-hexane extracts was also in line with the report of Chaves et al., 2020
24

 that 

less hydrophilic flavonoids such as aglycones of isoflavones, flavanones, methylated flavones 

could be extracted with n-hexane. Tannins were found more in ethyl acetate and n-hexane 

extracts, and slightly in methanol which was surprising, considering that tannins which are 

polyphenolic compounds were expected to be most in polar extracts. The polarity of the solvents 

also played role in the extraction of polyphenolic compounds and anthocyanins [25]. The 

amphiphilic nature of saponins was also observed in their high abundance in both methanol and 

n-hexane extracts [26]. Proteins, oils and resins were absent in all the extracts.  

The result of quantitative phytochemical analysis of C. platypterum root sample (Table 3) 

showed that phenolics, saponins and tannins were found in high abundance, while flavonoids 

were least in abundance.  

 

Results of in vitro Antimicrobial activities of C. platypterum Root Extracts 

 

The results of antibacterial, antifungal and MIC analyses were shown in Tables 4, 5 and 6. 

Table 4:  Result of Antibacterial Screening of C. platypterum Whole Root Extracts (mm) 

 

Extract B. subtilis K. P. S. aureus E. coli S. typhi 



pneumonia aeruginos

a 

CpRM-5.0 

mg/mL 

12.17±0.4

7 

0.00±0.00 7.00±0.00 22.2±0.87 10.20±0.2

6 

17.00±0.0

0 

CpRM-2.5 

mg/mL 

10.00±0.0

0 

0.00±0.00 5.53±0.06 20.00±0.00 6.1±0.17 15.00±0.0

0 

CpRM-1.0 

mg/mL 

7.00±0.00 0.00±0.00 4.03±0.06 13.00±0.00 3.00±0.00 10.00±0.0

0 

CpRM-0.6 

mg/mL 

0.00±0.00 0.00±0.00 0.00±0.00 9.53±0.50 0.00±0.00 0.00±0.00 

CpRH-5.0 

mg/mL 

22.40±1.0

4 

0.00±0.00 33.33±1.5

3 

15.33±0.58 22.00±0.0

0 

10.00±0.0

0 

CpRH-2.5 

mg/mL 

15.73±0.7

0 

0.00±0.00 30.00±0.0

0 

10.00±0.00 13.27±0.2

3 

5.03±0.25 

CpRH-1.0 

mg/mL 

0.00±0.00 0.00±0.00 26.9±0.17

3 

0.00±0.00 6.50±0.50 0.00±0.00 

CpRH-0.6 

mg/mL 

0.00±0.00 0.00±0.00 20.00±0.0

0 

0.00±0.00 3.37±0.40 0.00±0.00 

CpRE-5.0 

mg/mL 

47.7±1.14 0.00±0.00 0.00±0.00 34.67±1.53 26.33±1.1

6 

16.00±0.0

0 

CpRE-2.5 

mg/mL 

41.00±0.0

0 

0.00±0.00 0.00±0.00 30.00±0.00 19.23±0.2

1 

7.00±0.00 

CpRE-1.0 

mg/mL 

34.33±1.5

3 

0.00±0.00 0.00±0.00 20.33±0.58 10.97±1.0

0 

4.10±0.17 



CpRE-0.6 

mg/mL 

16.07±0.8

1 

0.00±0.00 0.00±0.00 13.4±0.360

5 

7.54±0.22

7 

0.00±0.00 

Ciprofloxaci

n 50 µg/mL 

38.93±1.0

0 

41.67±2.081

6 

41.67±1.1

5 

22.33±0.57 19.16+ 

0.28 

35.57±0.3

0 

 

 

Table 5: Result of in vitro Antifungal activities of C. platypterum Whole Root Extracts (mm) 

 

Extract A. niger C. albicans 

CPRM-5.0 mg/mL  5.70±0.26  15.87±0.46 

CPRM-2.5 mg/mL 0.00±0.00 12.00±0.00 

CPRM-1.0 mg/mL 0.00±0.00 10.00±0.00 

CPRM-0.6 mg/mL 0.00±0.00 8.83±1.04 

CPRH-5.0 mg/mL 0.00±0.00 32.67±2.08 

CPRH-2.5 mg/mL 0.00±0.00 27.67±0.58 

CPRH-1.0 mg/mL 0.00±0.00 21.33±0.58 

CPRH-0.6 mg/mL 0.00±0.00 19.07±0.81 

CPRE-5.0 mg/mL 0.00±0.00 26.33±1.15 

CPRE-2.5 mg/mL 0.00±0.00 19.23±0.21 

CPRE-1.0 mg/mL 0.00±0.00 10.97±1.00 

CPRE-0.6 mg/mL 0.00±0.00 7.54±0.23 

Fluconazole 50 µg/mL 12.00±0.00 32.27±1.36 

 

 

 

Table 6: Result of Minimum Inhibitory Concentration (mg/mL) of C. platypterum Whole 

Root Extracts 

 

Microorganism CpRM CpRE CpRH Control Drug 



 

S. typhi 1.20 0.80 1.00 0.10 

E. coli 1.00 0.10 0.10 0.50 

S. aureus 0.50 0.50 2.00 0.10 

P. aeruginosa 1.50 10.00 0.50 0.10 

S. pneumonea - - - 0.50 

B. subtilis 2.50 0.50 0.50 0.50 

C. albicans 0.50 0.50 0.50 0.10 

 

 

The result of antibacterial analysis of root extracts of C. platypterum (4) showed that 

ethylacetate extract inhibited the growth of B. subtilis in a dose-dependent manner. At 5 mg/mL 

and 2.5 mg/mL, the inhibition of the extract against B. subtilis and S. aureus was higher than the 

inhibition of ciprofloxacin at 50 µg/mL, while the methanol and n-hexane extracts showed mild 

activity against both organisms especially at higher concentrations. At 5 mg/mL, n-hexane and 

ethylacetate extracts inhibited the growth of E. coli more than ciprofloxacin at 50 µg/mL.  

K. pneumonia was resistant to the activities of all the extracts in all concentration, while 

P. aeruginosa and S. typhi were mildly susceptible to the inhibition of the extracts in a 

concentration-dependent manner. The inhibition of the S. aureus by the methanol extract was 

against the report of Ogbole et al., 2016
27

, who reported that strains of methiciline-resistant S. 

aureus were resistant to methanol extract of the plant. 

The result of antifungal analysis of C. platypterum root extract (5) showed that A. niger 

was only mildly susceptible to activity of methanol extract of the plant at 5 mg/mL, and was 

resistant to the inhibitions of other extracts in all concentrations. The resistance of A. niger to 

many concentrations of methanol extract was in line with what was obtained with the methanol 

leaf extract of the same plant. Ethyl acetate and n-hexane extracts showed no activity against A. 

niger in all concentrations. C. albicans was sensitive to the activity of the extracts, with n-hexane 

extract showing highest activity (32.67±2.08 mm) at 5 mg/mL, higher than the activity of 



fluconazole (32.67±0.58 mm) at 50 µg/mL. The high activity of the n-hexane extract of the root 

against C. albicans was against the non-activity result obtained with the n-hexane leaf extract of 

the same plant.   

 

in vitro Anti-Inflammatory Activities of C. platypterum Root Extracts 

Table 7: Results of in vitro Anti-Inflammatory Activities of C. platypterum Root Extracts  

 

Sample 

concentrations 

Heat-Induced 

Hemolysis(%) 

Effect on Protein 

Denaturation(%) 

Proteinase 

Inhibitory 

Activity(%) 

Lipoxygenase 

Inhibition 

Assay(%) 

CpRM-250 mg/mL 3.20±0.26 12.27±0.25 24.00±0.0 3.63±0.12 

CpRM-500 mg/mL 12.13±0.15 28.33±1.53 17.00±0.00 8.33±0.21 

CpRM-1000 mg/mL 30.00±0.00 35.03±0.06 29.40±0.10 12.20±0.17 

CpRE-250mg/ml 0.93±0.12 3.33±0.40 2.33±0.29 14.30±0.20 

CpRE-500 mg/mL 2.01±0.53 22.50±0.78 11.77±0.40 20.40±0.10 

CpRE1000 mg/mL 6.23±0.25 25.17±0.29 26.30±1.56 30.31±0.60 

CpRH-250 mg/mL 3.29±0.26 1.157±0.16 2.16±0.30 5.17±0.29 

CpRH-500 mg/mL 8.47±0.47 7.60±0.69 7.00±0.00 16.20±0.26 

CpRH1000 mg/mL 14.10±0.78 15.33±0.06 20.3±0.2645 27.47±0.90 

Diclofenac -250 

mg/mL 

24.93±0.50 75.88±1.53 35.33±1.1547 45.00±0.00 

Diclofenac -500 

mg/mL 

49.57±0.75 

   

84.37±0.55 63.50±0.71 75.67±1.15 

Diclofenac -1000 

mg/mL 

75±0 88.40±1.55 85.40±0.66 86.33±2.31 

 

 

The result of anti-inflammatory screening of the root extracts of C. platypterum (Table 7) 

indicated that methanol extract showed anti-inflammatory activity through heat-induced 

hemolysis, protein denaturation and proteinase inhibition in concentration-dependent manner. At 



100 mg/mL, methanol extract showed greater percentage heat-induced hemolysis than diclofenac 

at 250 mg/mL. The anti-inflammatory activity of the methanolic extracts could be as a result of 

the presence of phenolic compounds found in the extract [28]. The ethylacetate extract also 

inhibited lipoxygenase as well as proteinase in a dose-dependent manner. Lipoxygenase was 

inhibited by the hexane extract in concentration-dependent manner. The use of the plant in the 

treatment of inflammation is justified. 

 

 

 

 

Result of in vitro Antioxidant Studies of C. platypterum Root Extracts  

 

Table 8: Results of in vitro Antioxidant Activities of C. platypterum Root Extracts 

 

Sample 

concentrations 

Nitric Oxide (%) DPPH (μg/mL) FRAP (mgAA/g) ABTS ASSAY 

(μmol/EAA/g) 

CPRM-1000 mg/mL 0.15±0.00  1.64±0.12 10.68±0.10 1.16±0.10 

CPRM-500 mg/mL 0.11±0.00 1.41±0.015  9.74±0.488 0.84±0.03605 

CPRM-250 mg/mL 0.083±0.002  1.00±0.04 7.58±0.07 0.42±0.025 

CPRE-1000 mg/mL 0.87±0.02  3.10±0.24 15.96±0.04 0.24±0.06 

CPRE-500 mg/mL 0.55±0.00 2.06±0.10 9.79±0.05 0.15±0.00 

CPRE250 mg/mL 0.18±0.01 1.00±0.00 9.00±0.00 0.00±0.00 

CPRH-1000 mg/mL 1.97±0.00  4.40±0.15 23.50±0.7975 1.89±0.12 

CPRH-500 mg/mL 1.36±0.02 3.30±0.14 20.06±0.10 1.05±0.06 

CPRH250 mg/mL 1.00±0.00 2.95±0.09 19.27±0.25 0.00±0.00 

Ascorbic acid-1000 

mg/mL 

        5.37±0.15 45.97±0.96 85.88±0.29 16.20±0.18 

Ascorbic acid-500 3.46±0.04  40.07±0.12 80.55±0.03 9.13±0.05 



mg/mL 

Ascorbic acid-250 

mg/mL 

2.14±0.16 37.43±0.1 68.15±0.26 5.03±0.06 

 

The result of antioxidant screening (Table 8) showed that the three extracts showed good 

antioxidant activity through ferric reducing antioxidant power at the highest concentration (1000 

mg/mL). The activity of the n-hexane through nitric oxide was comparable to the activity of 

ascorbic acid which was used as the standard drug. 

 

Result of in vitro Antihyperglycemic Assay of C. platypterum Root Extracts 

 

 

Table 9: Results of in vitro Anti-Hyperglycemic Activities of C. platypterum Root Extracts 

 

 

 

sample concentrations αAmylase inhibitory 

activities (%) 

Glucose uptake (%) 

CPRM-1000 mg/mL 23.38±0.78 28.93±0.05 

CPRM-500 mg/mL 18.40±0.26 22.27±0.26 

CPRM-250 mg/mL 8.26±0.28  17.64±0.16 

CPRE-1000 mg/ml 27.54±0.24 31.26±0.96 

CPRE-500 mg/mL 23.49±0.43 19.82±0.03 

CPRE250 mg/mL 19.87±0.35  13.88±0.30 

CPRH-1000 mg/mL 12.67±0.66 8.46±0.42 

CPRH-500 mg/mL 7.073±0.34 4.45±0.03 

CPRH250 mg/ml 2.39±0.18  1.71±0.45 

Metformin -1000 mg/mL 53.27±0.46  68.00±0.00 

Metformin -500 mg/mL 47.53±0.90  43.83±1.04 

Metformin -250 mg/mL 40.40±0.66 27.00±2.00 

 



 

The result of antidiabetic activity (Table 9) showed that methanol and ethyl acetate 

extracts showed good glucose uptake and also inhibit α-amylase in a dose-dependent manner. At 

1000 mg/mL, both extracts were uptake glucose more than the standard drug- metformin at 250 

mg/mL with uptake percentage of 28.93±0.05 and 31.26±0.96 respectively. The n-hexane extract 

only exhibited moderate activity.  

 

Conclusion 

Methanol, ethyl acetate and n-hexane extracts showed very good antimicrobial, 

antioxidant, anti-inflammatory and antidiabetic activities, which may be as a result of the 

metabolites present in them. Methanol extract showed best activity among the three extracts. 

Thus, the plant whole root can act as anti-inflammatory, antioxidant and antidiabetic agent. 
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