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Abstract: In recent times there has been an upsurge in the search for new chemical agents to replace the 

conventional drugs, which have been characterized by drug resistance of microbes and the deleterious side 

effects associated with them. The use of any plant as medicine is attributed to its biological activities. 

Pterocarpusmildbreadii is a medicinal plant belonging to the family fabaceae, that abounds in Ghana, with its 

potentials yet to be explored. The present work aimed at screening the stem bark extracts of the variety of P. 

mildbreadii in Kumasi, Ghana, for their phytochemical constituents, antimicrobial and antioxidant activities 

aimed at finding future sources of antibiotics and antioxidants for pharmaceutical formulations. The 

antimicrobial efficacy was evaluated by the agar diffusion method, using Augmentin as standard; while 

antioxidant potential was assayed using 2, 2-diphenyl-1-picryl hydroxyl (DPPH) and hydrogen peroxide (H2O2). 

The phytochemical evaluation revealed the presence of phlobahannins, tannins, glycosides, saponins, alkaloids, 

terpenoids and steroids. Flavonoids and anthraquinone were absent in all the extracts. Test organisms for 

antimicrobial analysis include: Salmonella typhi, Staphylococcus aureus, Escherichia coli and Campylobacter. 

The extracts were found to be susceptible to all the tested organisms, with varying zones of inhibition. The zone 

of inhibition for the hexane extract range from 6 -19mm, that of ethyl acetate range from 9 – 20mm, while the 

ethanol extract range from 9 – 15mm. The extract showed concentration dependent antioxidant activity, with 

maximum % DPPH free radical scavenging activities of the hexane, ethyl acetate and ethanol extracts as; 

86.16, 83.98 and 87.60 respectively as against that of the standard ascorbic acid which is 89. 55. For 

percentage H2O2 scavenging activity, the ethanol extract showed promise with the highest percentage of 93.03; 

performing better than the standard which is 85.93 %. Results obtained indicates pterorocarpusmildbreadii 

stem bark extracts have potentials as antibiotic and free radical oxidative inhibitor, suggesting continuous 

evaluation and isolation of active agents in the extracts. 
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I. Introduction 
Plants have served as important sources of drugs since time immemorial in the traditional medicinal 

system. Most of the plants are used in form of crude extracts, infusions, tinctures or decoctions. According to 

WHO, over 80 percent of the population of the world depend on medicinal plants for their primary health care 
1
. 

The significance of plants in medicine still remains very relevance with the current global tilting to obtain drugs 

that are plant-based, resulting in great attention being given to the medicinal value of herbal remedies for safety, 

potency and cost effectiveness
1,2

.   

 In spite of the fact that human medicine has advanced greatly, infectious diseases have remained a 

major threat to public health. In developing country for instance, the impact of bacterial infection is great, most 

times leading to death; this is due to inaccessibility or unavailability of drugs, particularly in remote areas. To 

cap it all, wide spread drug resistance is another challenge that has to be dealt with 
1,3

. Nature indeed is a 

reservoir of biological molecules that serve as cure for all human diseases or illnesses. Medicinal plants have 

since prehistoric days been the backbone of traditional medicine system. Scientific innovation and discoveries 

led to a proliferation of synthetic drugs of all kinds, but the joy of these discoveries was short-lived, because in 

its wake was discovered most of the synthetic drugs are accompanied by either drug resistance by microbes or 

other adverse or undesirable side effects. As a result, attention is being re-focused on traditional or herbal 

medicine. At present 75 % of the drugs in the market for treating infections and infectious ailments are sourced 

from plants or their analogues derivatives 
4
. 

The plant Pterocarpusmildbreadii is highly valued in the traditional medicine system in Eastern and 

Western part of Nigeria, its leaves are consumed as a native delicacy rich in nutrients. The leaves are said to 

possess great potentials as; antimicronial agents 
5
, antioxidants 

7,8
, analgesic and treatment of respiratory 
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disorder 
9
.Amadiet al

10
 discovered alkaloids, glycocides, saponins, tannins, terpenoids, flavonoids, phlobatanins, 

anthraquinones and steroids were found in varying amounts in P. Mildbreadii and other plants tested. Ucheguet 

al
11

 carried out phytochemical analysis of pterocarpusmildbreadii leaves extract. The phytoconstituents in the 

ethanolic extract was investigated using GC-MS analysis. Seven phytochemicals were identified in the leaves 

extract, they include:  fagasterol or lupeol constituting the bulk of the oil (42.04%), followed by oleic acid 

(20.38%), and palmitic acid (11.46%). Other constituents are: 1,2,3,4 Butanetetrol or Erythritol (5.73%), N, N 

Dimethyl-2-propyn-1- amine (4.46%), 1, 2-Benzenediol (7.64%), 4-Hydroxypiperidine (8.28%), and n-

Hexadecanoic acid (11.46%). The presence of these compounds in the plant proved that the plant can be used as 

a potential food and drug. 

With the great medicinal value derived from this plant, there is no assessment done on the biological 

potency of the stem bark in area of antimicrobial and antioxidant analysis, nor has anyone evaluated the 

potential of the plant variety in Kumasi, Ghana. The current research is aimed at examining the phytochemical 

as well as the antimicrobial and antioxidant potential of the stem bark of Pterocarpusmildbreadii in Kumasi, 

Ghana. 

 

II. Materials And Methods 
2.1 Sample Collection and Preparation 

The fresh stem bark was collected in August, 2016 in Kumasi Ghana. The plant was identified as 

Pterocarpusmildbreadii in the Department of Herbal Medicine, Kwame Nkrumah University of Science and 

Technology, Kumasi. The voucher specimen, KNUST/HM1/2016/002 was deposited in the herbarium. The 

stem bark was sorted and cleaned, then shredded into smaller pieces using knife and air dried under shade for 

one week. The dried stem bark was then pulverized into powder. Powdered sample was then packed in air tight 

polyethylene bag and stored in preparation for extraction. 

 

2.2 Extraction 

The pulverized stem bark of Pterocarpusmildbreadii was extracted separately with hexane, ethyl acetate and 80 

percent ethanol. 250g of stem bark powder was macerated in 1 liter of hexane [(250 x1) x3], covered and kept 

on a shaker for 24 hours at room temperature. Same procedure was repeated with ethyl acetate and 80 % 

ethanol. The extract was filtered with eight layers of muslin cloth and concentrated under reduced pressure at 

40
o
C using a rotary evaporator. 

2.3 Phytochemical Analysis 

 The extracts were subjected to qualitative phytochemical analysis for metabolites such as flavonoids, saponnin, 

tannin, anthraquinones, Phlobactannins, steroids terpenoides and glycosides using standard procedures 
12

.  

2.4 Antimicrobial assay 

2.4.1 Test Microorganisms 

The microorganisms used include: Staphylococcus aureus, E. coli, S. typhiand campylobacter.  The microbes 

were obtained from the microbiology laboratory of the National Research Institute of Chemical Technology, 

Zaria. 

 

2.4.2 Antimicrobial Activity 

The method used by Mofio et al
13

 was adopted. The extracts were dissolved in DMSO and used in 

varying concentrations ranging from 0.125 to 1mg /ml.  Each concentration was pipetted into a sterile paper 

disc, the solvents were allowed to dry and the disc were then placed on the surfaces of petri dishes that were 

previously surface inoculated with the test microorganisms. This was followed by incubation of the plates at 37 
o
C for 24 hours. Augmentin was used as a standard. A measurement of the diameter of the zone of inhibition, 

gave a measure of the antimicrobial activity of the extracts. The experiment was done in triplicate. 

 

2.5 Antioxidant Assay 

2.5.1 2, 2- diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging activity 

The capacity of the ethanolic extracts to scavenge free radicals was monitored according to the method 

described by Pajaniet al
14

. The hydrogen atom or electron donating abilities of the extracts were measured from 

the bleaching of purple colour of the methanol solution of the stable 2, 2-diphenyl-1-picrylhydraxyl free radical.  

1ml of ethanol extracts solution with varying concentration (20, 40, 60, and 80 µg/ml), was mixed with I ml of 

0.1 mM DPPH in methanol solution. A corresponding blank sample and ascorbic acid (20-80 µg/ml) was used 

as reference standard. Reactions were incubated for 30minutes in the dark; the absorbance was measured at 

517nm using Cecil UV/Visible 700 series spectrophotometer. The inhibition percent was calculated using the 

formula: 

Inhibition % = Ac – As / Ac x 100 
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Where Ac is the absorbance of the control and As is the absorbance of the test sample. All tests were carried out 

in triplicate. 

 

2.5.2 Hydrogen Peroxide (H2O2) Scavenging Activity 

Hydrogen peroxide scavenging activity was carried out according to the procedure outlined by Maluet 

al, 
15

. This technique is based on the principle that there is a decrease in absorbance of hydrogen peroxide upon 

its oxidation. Stock solutions of both standard and sample were prepared with a concentration of 1000 µg/ml; 

there were then diluted to final concentrations of 20, 40, 60, and 80 µg / mL.  A phosphate buffer solution (pH 

7.4) was used to prepare a 40 mM solution of H2O2. 0.6 mL of the respective test and standard sample was 

added to 3.4 mL of hydrogen peroxide solution.  The mixture was thoroughly mixed and incubated for 10 

minutes at 37 Oc. A spectrophotometer (Cecil UV/Visible 7000 series) was used to measure the absorbance at 

wavelength 230 nm. Hydrogen peroxide solution was used as blank/control. All experiments were done in 

triplicate. The H2O2 scavenging activity was measured thus: 

H2O2 scavenging % = Ac – As / Ac x 100; where Ac and As are the absorbance control and sample respectively. 

 

III. Results 
In the phytochemical analysis, all extracts tested positive for tannins, alkaloids, terpenoids, glycosides, 

steroids and phlobactannin. Flavonoids and anthraquinone were not found in all three extracts; only the hexane 

and ethanol extracts had saponnins (Table 1). 

 

Table 1: phytochemical analysis of hexane, ethyl acetate and ethanol extracts of the stem bark of 

Pterocarpusmildbreadii 
phytochemicals PM HEX PM ETOAC PM ETOH 

Flavonoids  - - - 

Tannins ++ ++ ++ 

Saponin + - ++  
Alkaloids ++ + ++ 

Terpenoids ++ ++ ++ 

Anthraquinone - - - 
Glycosides + + + 

Steroids ++ + ++ 

Phlobactannin ++ + ++ 

Key:  - not present; + present in low concentration; ++ present in high concentration. 

PM HEX (Hexane extract); PM ETOAC (ethyl acetate extract); PM ETOH (ethanol extract) 

 

In the antimicrobial assay, Pterocarpusmilbreadiistem bark extracts showed varying degree of activity 

against all tested microbes (Table 2). The highest zone of inhibition was exhibited by the ethyl acetate on E. 

Coli (20mm), followed by hexane extract (19mm) on campylobacter. The ethanol extract shows promise 

(15mm) on both campylobacter and S. Typhi. 

 

Table 2: Antimicrobial Activity of Pterocarpusmildbreadii Stem Bark 
Test organism Pm HEX extract (mm) Pm ETOAC extract (mm) Pm ETOH extract (mm) Augmentin 

Campylobater 19 9 15 20 
S. Typhi 17 17 15 24 

S. Aureou 6 14 9 22 

E. Coli 11 20 11 22 

In the antioxidant assays in both DPPH and H2O2 , the radical scavenging activities of the extracts were found to 

be concentration dependent (Table 3 & 4). 

 

Table 3: DPPH Free Radical Scavenging Activity of Pterocarpusmildbreadii 

Conc. μg/ml PSHEX PSETOAC PSETOH Asc.Acid 

20 70.74±0.769 73.56± 0.531 60.03 ± 0.154 78.37 ±0.462 

40 83.20±0.363 74.67± 0.497 72.89 ± 0.354 85.86± 1.860 

60 84.31±0.381 76.62± 0.454 82.87 ± 0.308 87.91 ±0.254 

80 86.16±0.407 83.98± 1.225 87.60± 0.254 89.35 ± 1.256 

 

Table 4: peroxide scavenging activity of Pterocarpusmildbreadii 

Conc. μg/ml PMHEX PMETOAC PMETOH Asc.Acid 
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20 22.35±2.894 23.30± 1.142 62.62 ± 0.601 58.31 ±1.445 

40 46.91±1.765 31.98± 2.525 63.87 ± 1.754 61.95± 1.168 

60 53.66±1.924 38.72± 2.182 69.75 ± 1.693 68.21 ±0.867 

80 60.50±1.303 45.47± 2.851 93.06 ± 2.005 85.93 ± 6.092 

 

With ethanol extract showing great promise in scavenging both the DPPH free radical and H2H2 radicals, with 

87.60 and 93.06 respectively. The hexane extract also shows great promise in scavenging the DPPH free radical 

with 86.18 percentage scavenging activity. 

 
Fig. 1: % DPPH Scavenging Activity      Fig 2: % H2O2 Scavenging activity 

Key: HEX (hexane extract); ETOAC (ethyl acetate extract); ETOH (ethanol extract). 

 

IV. Discussion 
Anthraquinone was discovered to be absent in all the extracts, which is consistent with the study of the 

bark extracts of plant of same genus by Gabriel and Onigbanjo
16

. The phytochemical contents were also found 

to be consistent with the works on plant of same genus by Ogbonna and Idumah
17

, except with respect to 

flavonoids. Alkaloids are said to possess antimicrobial properties 
1
, analgesic and reduce headaches and fever 

18
.Saponins and terpenes on the other hand are known to inhibit the growth of bacteria and render protection to 

plants against bacteria and fungi
1,19,20

. Tannin inactivate microbial adhesions, enzymes and also complex with 

polysaccharides 
21

. The antimicrobial activity of Pterocarpusmildbreadii may be due to these secondary 

metabolites acting either individually or working together in synergy to exhibit antimicrobial activity. The 

phytochemicals are responsible for a wide range of biological activities as a consequence of their antioxidant 

activity 
22

.  The result gives credence to the use of the plant in treatment of diarrhea, justifying its usage in 

traditional medicine. 

For the antimicrobial assay, E. Coli was highly susceptible to the ethyl acetate extract with inhibition 

zone of 20mm, campylobacter had high susceptibility for the hexane extract and ethanol extract with an 

inhibition zone of 19mm and 15mm respectively; S. Typhi showed high susceptibility for the hexane and ethyl 

acetate extracts with zone of inhibition of 17mm each. The high sensitivity of the extracts against some of the 

microorganism tested tallies with works of Gabriel and Onigbanjo
16

 and further justifies the use of the plants of 

this genus in traditional medicine. 

In the DPPH free radical scavenging, extracts reacted with the DPPH to discolour the deep violet 

colour, with the intensity of discolouration indicating the free radical scavenging potential of the extract. The 

DPPH method is based on the reduction of DPPH in alcoholic solution in the presence of an antioxidant 

hydrogen donating specie leading to the formation of a non-radical or stable form DPPH-H in the reaction. The 

scavenging effect of Pterocarpusmildbreadii stem bark extracts increase with increase in concentration, being 
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consistent works of Anujet al, 
23

 and Fekiet al, 
24

.  At 80 µg/ mL the percent scavenging activity was found to be 

86.16, 83.98 and 87.60 for hexane, ethyl acetate and ethanol extracts respectively; while that of the standard was 

89.55. Antioxidant activity may be due to the presence of tannins 
25,26

. For the hydrogen peroxide scavenging 

activity, only the ethanol extract showed great promise. The ethanol extract gave the highest value for 

percentage H2O2 scavenging activity,93.06 which is higher than that of the standard ascorbic acid, 85.93. It is 

well known that tannins are natural antioxidants (Priyanka et al, 2013; Akaniro-Ejimet al, 2018). 

Pterocarpusmildbreadii showed a dose dependent inhibition of hydrogen peroxide, and the ethanol extract 

showed better scavenging activity than the standard ascorbic acid. 

 

V. Conclusion 
The phytochemicals present justify the use of P.mildbreadii in the African tradition medicine system. 

Alkaloids, terpenoides and steroids, have activity against bacteria, justifying plants usage in diarrheal control in 

Trado-medicine. Alkaloids are analgesic and reduce headaches and fever, justifying plants usage for fever and 

pains. The presence of alkaloids, tannins, saponins, terpenoides and phlobantannins in the stem bark of 

Pterocarpusmildbreadii has given scientific credence to the use of the plant in traditional medicine system. 

 

Acknowledgements 
The Tertiary Education Trust Fund, TETFUND, for the financial support; College of Pharmacy, 

KNUST, Kumasi, and National Research Institute for Chemical Technology, Zaria for the enabling 

environment. 

Competing Interest: Authors declare there is no conflict of interest. 

 

References 
[1]. T. Roger, M. Pierre-Marie, VK. Igoh, VD. Patrick, “Phytochemical screening andantimicrobialactivity of medicinal plants used to 

treat typhoid fever in Bamboutus Division,” West Cameroon. Journal of Applied Pharmaceutical Science. Vol. 5(6):34-49, 2015. 

[2]. Abubakar, B.A; Aliyu, MM; Miklai S.A; Hamisu, I; Adebayo, O, “Phytochemical screening and antimicrobial activities of 
Vernoniaambigua, vernonablumeodes and Vernoniaoocephala” Natural drugs. 68(1): 67-73, 2009. 

[3]. Catteau, L; Bambeke, F.V; Quetin-Leclercq, J,“Preliminary evidence of the direct antimicrobial activity of 12 plants used in 

traditional medicine in Africa,”Phytochem. Rev.vol 14: 975-991, 2015. 
[4]. Ellen MDB, Tamires GDB, Adriel SDDC, Marcos DCS, Edson DJM, Vera LCV,“Antimicrobial, Antioxidant and cytotoxic 

activities and chemical profile of species of miconia Ruiz and Rav. Clindemia D.Don and TibouchinaAubl( Melastomataceae),” 

Journal of medicineal plants Research .14(1):1-6, 2020. 

[5]. Ogukwe, CE; Oguzie, Unaegbu, C; Okolue, BN, “ Phytochemical screening in the leaves of Sansevieraifasciata.” J. Chem. Sci. 

Nigeria 29: 8-9, 2004. 

[6]. Iweala, EZJ; Liu, FF; Cheng, RR; Li, Y; Omonhinmin, CA; Zhang, YJ, “ Anticancerandfree radical scavenging activityof some 
Nigerian food plants in-vitro,”Int.J. CancerResearch 11(1): 41-45., 2015. 

[7]. James, O; Nnacheta, OP; Ameh, O, “Polyphenol content cytotoxicity and antioxidant activities of someselected Nigerian vegetable 

food,”Int. J. Chem. Sci. 6(4): 1714-1725, 2008. 
[8]. Ifesan, B. O. T; EGBEWOLE, O. O; Ifesan, B. T, “Effect of fermentation and nutritional compositionof selected commonly 

consumed green leafy vegetables in Nigeria,”Int. J. Appl.  Sci. Biotechnol. 2(3): 29- 297, 2014. 

[9]. Amadi, ES; Oguoma, OI; Ibekwe, BI; Abanibi, SE; Chikwendu,CI; Egbadon, OE, “Prevalence and the effect of plant extracts on 
community associated methicillin resistant staphylococcus aureus in Owerri, Imostate Nigeria”Journal of Research in Biology 3(4): 

967- 976, 2013. 

[10]. Uchegu, R. I; Iwuoha, G. U; Elenwoke, U. E;Ibe, C. O; Amanze, K. O, “ Identification of phytochemicals present in the leaves of 
Pterocarpusmildbreadii Harms, GC/MS Analysis,” IOSR Journal of Applied Chemistry. Vol 8(7): 06-10, 2015. 

[11]. Chukwuma S E and Chigozie M E,“Qualitative and Quantitative Determination of PhytochemicalContents of Indigenous Nigerian 

Softwoods,”Hindawi Publishing Corporation, New Journal of Science2016:1-9, 2016. 
[12]. Mofio BM, Balarabe-Musa B, Mohammad RH, Nwosu P, “Antimicrobial activity of The leaves and stem of Vitexdoniana,” 

International Journal of Biological Science. 3(1): 1-5, 2013. 

[13]. Pajani, KS; Manoranja, K; Rasmiravi, R (2013). DPPH free radical scavenging activity of some leafy vegetables used by tribals of 
Odisha, India. Indian journal of medicinal plants. Vol. 1(4): 2320-3862, 2013 

[14]. Malu,  TJ, Nitesh, B; Avinash,KS; Kannadasan, S; Ethiraj, KR, “A study of antioxidant potentials ofperilladehyde,”IOP 

conference series: material science and engineeringICSET:  263, 2017. 
[15]. Gabriel AF, Onigbanjo HO 9 2016). Phytochemical and Antimicrobial screening of the stem bark extracts of Pterocarpuserinaceus 

(Poir). Nigerian Journal of basic and Applied Science 18(1):1-5. 

[16]. Ogbonna PC, Idumah MC. Phytochemical and Mineral Content in Leaves, Stem and Bark of 
PterocarpusSantalinoides(Nturukpa)   from Afikpo, Ebonyi State, Nigeria. J. Appl. Sci. Environ. Manage. 22 (8) 1147 –
1150, 2018. 

[17]. Rohit, K.B, “Preliminary test of phytochemical screening of crude ethanolic and aqueousextracts of morindapterygospermaGaertn,” 

Journal of parmacognosy and phytochemistry 4(1): 07-09, 2015. 
[18]. Okwute, S.K (1999). Plant derived pesticide and antimicrobial agentsin agriculture. A review ofphytochemical and biological 

studies on some Nigerian plants. J. Agric. Sci. Technol. Vol 2:  62-70, 1999. 

[19]. Gills, L.S, “Ethnomedical uses of plants in Nigeria,” University of Beninpress. Nigeria, p 276, 1992. 
[20]. Manjunatha, B.K, “Antibacterial activity of Pterocarpussantalinus” Indian Journal of Pharmaceutical Science. P:115-116, 

2006.www.ijpsonline.com. Retrieved 20 Sept, 2019.  

[21]. Usunobum, U; Igwe, V. C, “Phytochemical screening, mineral composition and in vitro antioxidant activities of 
Pterocarpusmildbreadii leaves,”International journal of Scientificworld. Vol 4(1): 23-26, 2016. 

http://www.ijpsonline.com/


Evaluation of the Phytochemistry, Antimicrobial and Antioxidant Efficacy of the Stem Bark .. 

DOI: 10.9790/5736-1305031520                                 www.iosrjournals.org                                              20 |Page 

[22]. Anuj, M;Ashok, K; Vipin, S; Sarita, S; Sharad, K; Yogesh, C. Y, “In vitro antioxidant properties ofScopoletin,”Journal of Chemical 
and Pharmceutical Research. Vol 3(3): 659-665, 2011. 

[23]. Feki, H; Koubaa, I and Damak, M,“Secondary metabolites and antioxidant activity of seed extracts from Solanumelaeagnifolium 

Cav”Meditaranian Journal of Chemistry. Vol 2(5): 639-647. 
[24]. Akaniro-Ejim, E; Ibe, M.I; Engwa, G.A,“Polyphenol content and in vitro antioxidant activity ofaqueous ethanol extracts of 

Pterocarpussoyauxii and Pterocarpussantalinoides”Glo. J. Med. Res: pharma drug discovery. Toxicology medicine. vol. 18(2): 

[25]. Priyanka, B; Anitha, K; Shirisha,K; Janipasha, SK; Dipankar,V; Kadad, M; Nalgonda,DT; Andhra P, “Evaluation of antioxidant 
activity of ethanolic root extract of Albizialebbeck (L) Benth.”Int. Res. J. Pharm.Sci. (IRJPAS). 3(2): 93-101, 2013. 

 

 
 

 

 

 

 

 

Abare-Jen, L, et. al. "Evaluation of the Phytochemistry, Antimicrobial and Antioxidant Efficacy 

of the Stem Bark Extracts of Pterocarpusmildbreadii." IOSR Journal of Applied Chemistry 

(IOSR-JAC) 13(5), (2020): 15-20. 


