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ABSTRACT
Objective: Different parts of Albizia schimperiana are used for treatment of different types of diseases. In Ethiopia 
traditionally people use Albizia schimperiana to treat headache and other pains. In Tanzania the stem bark is used to 
treat warts, the leaf has shown significant antimicrobial and potential anti-helmintic activity. The main objective of 
the study was to identify the phytochemical constituents, and evaluate antibacterial and radical scavenging activities 
of root wood and root bark extracts of A. schimperiana. 

Method: The root of A. schimperiana was collected from east wollega zone, Nekemte town, in May 2018. The collected 
plant root was washed with distilled water and peeled so that the root wood and root bark were dried separately 
under shade at room temperature and ground in to powder using analytical mill. The bioactive constituents of the 
root of A. schimperiana were extracted through maceration technique using n-hexane, ethyl acetate, acetone, and 
methanol. The antibacterial assay was determined using disc diffusion method against four bacteria strains while the 
antioxidant activity of the plant extracts were investigated spectrophotometrically using DPPH.

Results: The phytochemical screening revealed the presence of alkaloids, phenolic compounds, saponins, flavonoids, 
anthraquinones and terpenoids and absence of tannins and steroids in both root parts. The root extracts were active 
against all the tested bacterial strains. The root wood extracts of acetone and ethyl acetate demonstrated strong zone 
of inhibition against S. aureus (30mm) and E. coli (30 mm) at 100 mg/mL, as compared to the reference antibiotic 
gentamicin (20 mm). The methanol root wood extract of A. schimperiana has shown better DPPH radical scavenging 
activity at 1 mg/mL (89.8%) when compared to the methanol root bark extract (71.6%) at the same concentration. 

Conclusion: It can be concluded from this study that the root extracts of A. schimperiana owned many phytochemicals 
that exhibited promising antibacterial and antioxidant properties. Therefore, the root of A. schimperiana can serve 
as a potential source for development of new drugs as well as finding natural antioxidants that could assist the body 
in fighting disease like cancers.
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BACKGROUND

Plants are naturally gifted for their ability to synthesize various 
medicinal and bioactive compounds. People have been used 
plant derived drugs worldwide for the treatment of many dis-
eases [1]. In many parts of the developing world, especially for 
those people living in rural area, plant-based traditional medicine 
represents the primary or the only veritable form of accessible 
primary health care. Currently, the demand for the herbal drug 
treatment of various ailments is increasing and plants are being 
explored globally for the development of newer drugs [2].

Most of the traditional medicines are formulated from leaves, 
bark, stem, root, seed, fruit and tubers of plants because bioactive 
compounds like alkaloids, terpenoids, phenolics and flavonoids 
are deposited in these parts of the plant. These bioactive com-
pounds are known to possess antioxidant, antibacterial, antifun-
gal, antidiabetic, anti-inflammatory, and radio-protective activity 
[3, 4]. As a result of these properties, about 50% of modern drugs 
in clinical use are derived from natural products [5]. Moreover, 
modern isolation techniques and need for more active medicines 
led to the development of purified drugs [6].

Albizia schimperiana Oliv. is one of traditionally used medici-
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nal plant that belongs to the family Fabaceae (Leguminosae) 
and subfamily Mimosoideae and consists of approximately 150 
species and most of the species are deciduous woody trees and 
shrubs [7, 8]. Albizia schimperiana Oliv is known by the local 
name ‘Hambabeesa’ in Afaan Oromo and 'Sesa’ in Amharic). It 
is an evergreen tree that grows at an altitude of 1600 m-2600 m. 
Different parts of this plant are used to treat various types of dis-
eases. The stem bark is used in Tanzania to treat warts. The leaf of 
Albizia schimperiana has shown significant antimicrobial activity 
on different bacterial species and potential anti-helmintic activ-
ity [9]. In Ethiopia traditionally people use Albizia schimperiana 
to treat headache and other pains. Leaf extract and some pure 
compounds isolated from stem bark have shown antibacterial ac-
tivities, antimalaria, antileishmanial, antimicrobial and cytotoxic 
activities [9-11].

In this study phytochemical screening, antibacterial and radical 
scavenging activities of the root wood and root bark extracts of 
Albizia schimperiana was presented.

Figure 1: Aerial part of Albizia schimperiana plant (Photo tak-
en by Kalkidan T. from Wollega University compound in May, 
2018). 

Figure 1: Aerial part of Albizia schimperiana plant (Photo tak-
en by Kalkidan T. from Wollega University compound in May, 
2018).

MATERIALS AND METHODS

COLLECTION OF PLANT MATERIAL

The root of A. schimperiana was collected from east wollega zone, 
Nekemte town, in May 2018 and the plant was identified by Dr 
Tena Regasa, a botanist from Wollega University, Biology depart-
ment. The collected plant root was washed with distilled water 
to remove dirt or unwanted materials. The cleaned root part was 
peeled so that the root wood and root bark were dried separately 
(Figure 2) under shade at room temperature and ground in to 
powder using analytical mill. The powdered root parts were sub-
jected to solvent extraction using maceration technique.

Figure 2: Photo of samples root bark and root wood of A. schim-
perianaCHEMICALS, REAGENTS AND INSTRUMENTS

Extraction solvents used during this research work were of ana-
lytical reagent grade and include n-hexane (99%), ethyl acetate 
(99.5%), acetone (99 %) and methanol (99.8%) (Loba Chemie: 
laboratory reagents and fine chemicals); Ferric chloride (99%), 
H2SO4 (98%), Lead acetate (99%), benzene, Mayer’s reagent, 
Wagner's reagent, NaOH, NH3 and Acetic anhydride were uti-
lized for phytochemicals screening. DMSO, nutrient agar, Bar-
ium chloride and Gentamicin were used for antibacterial test 
while ascorbic acid and DPPH were used for antioxidant activity 
test. Solvents were removed using rotary evaporator. Absorbance 
measurement was taken with UV spectrophotometer.

EXTRACTION   

Dried and powdered root wood (500g) and root bark (500g) of 
A. schimperiana were soaked separately in n-hexane (1500mL 
each) for 48 hrs with random shaking, filtered first using cotton 
plug and then with Whatmann № 1 filter paper. The marc was 
dried and soaked using ethyl acetate (1500mL) for 48 hrs with 
random shaking, and filtered. The same procedure was repeated 
for acetone and methanol with equal volume and soaking time 
as before, filtered, solvents were removed by rotary evaporator 
under reduced pressure and fractions were collected separately. 
The dried extracts were weighed and the percentage yield was 
calculated. 

PHYTOCHEMICAL SCREENING

The preliminary qualitative phytochemical screening of the root 
wood and root bark of Albizia schimperiana were performed to 
identify the presence of secondary metabolites such as alkaloids, 
flavonoids, terpenoids, tannins, saponins, steroids and anthra-
quinones present in the solvent extracts. The following chemical 
tests were carried out on the extracts by following standard proce-
dures reported in [12, 13].  

TEST FOR ALKALOIDS 

Mayer’s reagent: To a 2 mL sample extract, 1 mL of Mayer’s re-
agent was added along with the sides of the test tube. Formation 
of white or creamy precipitate is used as positive test.

Wagner’s test: To a 1 mL of the extract, 1 mL of Wagner’s reagent 
was added along with the sides of the test tube. Formation of red-
dish brown precipitate indicates the presence of alkaloids.

TEST FOR PHENOLIC COMPOUNDS  

Ferric chloride test: To 2 mL of extracts 2 mL 2% ferric chloride 
solution was added. A dark green colour indicates the presence 
of phenolic compound. 

Lead acetate test: To 2 mL extracts 3 mL of 10% lead acetate solu-
tion was added. A bulky white precipitate indicates the presence 
of phenolic compounds. 

Test for Saponins 

5 mL of the extract was diluted with distilled water to 20 mL. The 
suspension was shaken for 15 minutes. A two centimeter layer of 
foam or froth which is stable for 10 minutes indicates the pres-
ence of saponins.  

Test for Tannins 

The extracts 2 mL was treated with 1 mL FeCl3. Formation of 
green colour indicates the presence of condensed tannin.



3Nat Prod Chem Res-Open Access, Vol.9 Iss.2

Zelalem Abdisa, et al. OPEN ACCESS Freely available online

TEST FOR FLAVONOIDS 

Alkaline reagent test: 2 mL of extract was treated with 10% 
NaOH solution, formation of intense yellow colour indicates 
presence of flavonoid.

TEST FOR STEROIDS

1mL extract was dissolved in 10 mL of chloroform & equal vol-
ume of concentrated H2SO4 acid was added from the side of test 
tube. If the upper layer turns red and H2SO4 layer showed yellow 
with green fluorescence, it is used as indicator for the presence 
of steroid.  

TEST FOR ANTHRAQUINONES 

5 mL of extract was hydrolyzed with dilute H2SO4, and then 
add 1mL of benzene and 1mL of NH3, formation of Rose Pink 
coloration suggest anthraquinone.

TEST FOR TERPENOIDS

2 mL of extract was added to 2 mL of acetic anhydride and con-
centrated H2SO4. Blue or green ring was form to confirm pres-
ence of terpenoids.

ANTIBACTERIAL TEST

Source of Test Organisms: One Gram positive bacterium (Staphy-
lococcus aureus) and three Gram negative bacterial strains (Esch-
erichia coli, Salmonella typhimurium and Pseudomonas aeru-
ginosa) were obtained from Wollega University, Microbiology 
laboratory.

Antibacterial activity: Dry extracts were dissolved in 10% DMSO 
to prepare solutions of 100 mg/mL. The growth inhibition of 
bacteria was determined by using disc diffusion method. The 
bacterial inoculum was prepared from overnight broth culture 
in physiological saline (0.8 % of NaCl). Standardized inoculum 
was transferred and spread evenly on a MHA plate. Sterile discs 
were placed on inoculated agars, by test bacteria, filled with 50 
μL diluted active extract. DMSO and Gentamicin were used as 
negative and positive controls, respectively. Bacterial growth in-
hibition was determined as the diameter of the inhibition zones 
around the discs. Then, Petri dishes were incubated at 37°C dur-
ing 24 hrs.  After incubation, inhibition zone diameters were 
measured and documented [14].

Free Radical Scavenging Activity: The free radical scavenging 
activity of the extracts and ascorbic acid as positive control was 
measured in terms of hydrogen donating ability using the stable 
radical DPPH [15] with slight modifications. 2mL of each extract 
and control at various concentrations (1, 0.5, 0.25, 0.125, and 
0.0625 mg/mL) was added to 2mL of freshly prepared DPPH 
solution (0.004%) in methanol. The reaction was allowed for 30 
min in dark and absorbance was measured at 517 nm using a UV-
Vis spectrophotometer. The degree of decolorization of DPPH 
from purple to yellow indicated the scavenging efficiency of the 
extract. The percentage inhibition of DPPH free radical scaveng-
ing activity was calculated using the following equation:  

DPPH radical scavenging activity (%) = [(A control –A test sam-
ple) /A control] x 100

Where; A control - is the absorbance of DPPH radical + metha-
nol 

       A test sample - is the absorbance of DPPH radical + 

sample extract.

RESULTS AND DISCUSSION

Yield Of Dried Extracts 

The extraction yield is a measure of the solvent efficiency to ex-
tract specific components from the original plant powder. The 
mass of crude extract as well as the percentage yield of the dry 
sample from the four solvents is recorded in Table 1. The percent 
yield was calculated using the formula:

Table 1: Weight of crude extract and corresponding yield in per-
centage of root wood and root bark of A. Schimperiana.

Solvent/ 
Plant part

Root wood Root bark

Mass of 
extract (g)

Yield in % Mass of 
extract (g)

Yield in %

n-Hexane 0.13 0.026 0.74 0.14

Ethyl 
acetate

1.24 0.25 3.39 0.67

Acetone 22.74 4.56 18.13 3.65

Methanol 27.43 5.76 62.96 13.17

Plant crude extraction yield (%) = (wt of dried extract/wt of plant 
powder extracted) x 100

Among the solvents used methanol extracted the highest mass of 
secondary metabolities in both the root wood and root bark of 
the plant. This observation is common in most of the extraction 
of bioactive compounds and associated with the ability of metha-
nol to dissolve polar compounds and to some extent non-polar 
groups. Methanol having a polarity index of 5.1 next to water is 
chosen as an extraction solvent to extract bioactive compounds 
[16, 17]. More phytochemicals were extracted from root bark com-
pared to the root wood of A. schimperiana. This indicates that 
the root bark of the plant contained more phytochemicals that 
are extractable with organic solvents used than the root wood.

PHYTOCHEMICAL ANALYSIS

The preliminary phytochemical screening of crude extracts of root 
wood and root bark of A. schimperiana indicated the presence of 
various secondary metabolites and the result of phytochemical 
test has been summarized in Table 2. Alkaloids, phenolic com-
pounds, flavonoids, saponins, terpenoids and anthraquinones 
were found in both the root wood and root bark solvent extracts. 
Methanol extract showed positive test for most of the secondary 
metabolities screened as compared to the remaining solvents uti-
lized in this experiment. Earlier phytochemical screening reports 
showed the presence of alkaloids, saponins, tannins, flavonoids, 
and steroids in stem bark as well as leaf extracts [9, 18, 19], pheno-
lic compounds and terpenoids in the stem bark [19], anthraqui-
nones in the leaf extract [9, 18] of A. schimperiana. However, in 
this study tannins and steroids were not observed in both the root 
wood and root bark extracts of the plant. The phytochemicals 
like phenolic, alkaloids, flavonoids and terpenoides are known 
to possess a variety of biological activities including antibacterial, 
antifungal, antioxidant, antiviral, anti-inflammatory, antitumor, 
anticancer, enzyme inhibition, oestrogenic, angiostatic and an-
tidiabetic [20]. The presence of these secondary metabolities 
supports the traditional medicinal use of different parts of A. 
schimperiana to treat various diseases caused by microorganisms. 
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ANTIBACTERIAL ACTIVITY TEST

Worldwide, infectious diseases are the leading cause of morbid-
ity and mortality especially in the developing countries. Among 
infectious diseases known in the developing world, wound infec-
tions are the most common because of poor hygienic conditions 
that cause infection by many classes of bacteria [21].

In this study, the antibacterial activity of root wood and root bark 
of A. schimperiana crude extracts were evaluated against E. coli, 
P. aeruginosa, S. typhimurium (Gram-negative), and S. aureus 
(Gram-positive). Both root parts of the plant extracts exhibited 
promising antibacterial activity against these pathogenic microor-
ganisms as compared to the reference standard drug tested, and 
the results were summarized in Table 3. The zone of growth inhi-

Table 2: Phytochemical screening of extracts achieved from root wood and root bark.

Phytochem-
icals

Root wood extracts Root Bark extracts

Hexane 
Ethyl ac-
etate

Acetone Methanol Hexane
Ethyl ac-
etate

acetone Methanol

Alkaloids - - - + - - + +

Phenolic 
compounds

- - - + - - + +

Saponins - - - + - - - +

Tannins - - - - - - - -

Flavonoids - + + + - + + +

Steroid - - - - - - - -

Anthraqui-
nones

+ - - - + + - -

terpenoids + + + - + + + +

Table 3: Antibacterial efficacy of extracts against pathogens at 100 mg/mL concentration.

Solvent/
Root part

Root bark Root wood

S. aureus S. typhi E. coli P. aerug S. aureus S. typhi E. coli P. aerug

n-Hexane - - - - - - - -

Ethyl acetate 10 20 28 20 18 15 30 20

Acetone 18 25 25 28 30 15 20 13

Methanol 15 28 22 15 18 25 15 25

Gentamicin 20 25 20 20 20 25 20 20

bition observed ranges from 13mm to 30 mm. The highest zone 
of inhibition (30 mm) was measured for the root wood against 
methicillin-resistant S. aureus and E. coli followed by the root 
bark (28 mm) against S. typhimurium, E. coli and P. aeruginosa. 
However, the n-hexane extract from both root parts didn’t show 
any inhibition zone against the four human pathogenic bacteria 
tested. The result showed that the root extract of A. schimperiana 
demonstrated its broad spectrum nature.

Figure 3: Antibacterial activity of A) root wood and B) root bark 
extracts of Albizia schimperiana at 100 mg/ml   

Medicinal plants represent a rich source of antimicrobial agents 
[22]. A. schimperiana was reported to contain macrocyclic sperm-
ine alkaloids called Budmunchiamines [23] and these budmun-

chiamines are known to possess antibacterial activity [24]. Bacha 
and coworkers also reported moderate activity against some bac-
terial strains and fungi for methanol root extract of Albizia schim-
periana [25]. 

DPPH RADICAL SCAVENGING ACTIVITY

DPPH is stable free radical at room temperature and accepts an 
electron/hydrogen radical to become a stable diamagnetic mol-
ecule. The reduction capability of DPPH radical is determined by 
the decrease in its absorbance at 5l7 nm, induced by antioxidants 
and visually noticeable by the color change from purple to yellow. 
Hence, DPPH is usually used as a substrate to evaluate the anti-
oxidative activity [26]. 

In this study, the methanol extracts of root wood and root bark 
and its serially diluted solutions were tested for their antioxidant 
activity using DPPH radical scavenging assay (Table 4). Generally, 
scavenging activity of each extract was increased in a concentra-
tion dependent manner. The root wood extract showed better 
antioxidant activity with percentage inhibition of (89.8 %) at 1 
mg/mL as compared to that of root bark (71.6 %) which is prom-
ising compared to the scavenging ability of ascorbic acid (96.4%) 
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at the same concentration. However, at lower concentration the 
root wood showed very weak activity. 

Figure 4: Line graph plot of % DPPH radical scavenging activity 
versus concentration of standard and methanol extracts of root 
wood and root bark of A. schimperiana.

Antioxidants are substances which can either directly scavenge 
Reactive Oxygen Species (ROS) or prevent the generation of ROS 
[27]. By doing this, antioxidants reduce oxidative stress which is 
an imbalanced state where excessive quantities of reactive oxy-
gen species overshadow the endogenous antioxidative capability 
of the cells which stimulates the oxidation of macromolecules 
such as proteins, enzymes, lipids and DNA [28]. Natural prod-
ucts of plant origin have been proposed as a potential source of 
natural antioxidants with strong activity. Plant phenolics are a 
major group of compounds acting as primary antioxidants or free 
radical scavengers [29]. Typical phenolics that possess antioxidant 
activity are known to be mainly phenolic acid and flavonoids. 
Thus the antioxidant potential of the root of A. schimperina can 
be possibly attributed to its phenolic compounds [30]. Literature 
report indicated that the leaf of Albizia amara possesses strong 
antioxidant and free radical scavenging properties. The ethanolic 
extract of bark increases the activity of super oxide dismutase and 
catalase which indicate it as good antioxidant [31, 32]. 

Though the DPPH radical scavenging abilities of the extracts 
were less than that of ascorbic acid at 1mg/mL, the study showed 
that the extracts have the proton-donating ability and could serve 
as free radical inhibitors, acting possibly as natural antioxidants.

CONCLUSION

The focus of this study was to identify the phytochemical con-
stituents of the root of Albizia schimperiana as well as evalua-
tion of its antibacterial and antioxidant activities. The root of the 
plant is rich in secondary metabolities since it contains alkaloids, 
phenolic compounds, saponins, flavonoids, anthraquinones and 
terpenoids among others. The strong growth inhibition zone ob-
served against known human pathogenic bacteria may be due to 
the presence of these bioactive natural products. The findings of 
this study might add value to the uses of A. schimperiana and 
investigating this plant for antibacterial and antioxidant proper-
ties as well as determining the presence of any major compounds 
that might be responsible for the biological activities might aid in 
validating its traditional uses. 

ACKNOWLEDGEMENT

The authors are grateful to Wollega University

REFERENCES

1. Devanesan AA, Zipora T, Smilin BAG, Deviram G, et al. 
Phytochemical and pharmacological status of indigenous me-
dicinal plant Pedalium murex L.-A review. Biomedicine and 
Pharmacotherapy. 2018; 103:1456–1463.

2. Ogbole OO, Segun PA & Fasinu PS. Antimicrobial and an-
tiprotozoal activities of twenty-four Nigerian medicinal plant 
extracts. South African Journal of Botany. 2018; 117:240–
246.

3. Rimjhim S, Kumari N & Jainendra K. Preliminary phyto-
chemical screening of methanolic extract of clerodendron in-
fortunatum. Journal of Applied Chemistry. 2014; 7(1):10-13.

4. Nemanja S, Tatjana M, Bojan Z, Vesna S, et al. Antibacte-
rial and Antioxidant Activity of Traditional Medicinal Plants 
from the Balkan Peninsula. Wageningen Journal of Life Sci-
ences. 2015; 78:21-28.

5. Mzwandile MM, Rodney RH & Zodwa ZD. African medici-
nal plants and their derivatives: Current efforts towards po-
tential anti-cancer drugs. Experimental and Molecular Pathol-
ogy. 2017; 103(2):121-134.

6. Muhammad K, Muhammad RK, Hizb UK, Mazhar A. Phyto-
chemical and cytotoxic evaluation of Medicago monantha: In 
vivo protective potential in rats. Biomedicine & Pharmaco-
therapy. 2018: 102:1052–1063.

7. Thanzami K, Malsawmtluangi C, Lalhlenmawiaa H, Veenus 
ST. Characterization and in vitro antioxidant activity of Al-
bizia stipulata Boiv. gum exudates. International Journal of 
Biological Macromolecules. 2015; 80:231–239.

8. José CS de Oliveiraa, Juceni PD & Jorge M. Davida. Biflavo-
noids from the bark roots of Poincianella pyramidalis (Faba-
ceae). Phytochemistry Letters. 2016; 16:18–22.

9. Amene T, Getachew T, Mirutse G & Workineh S. In vivo 
Anti-Trypanosomal Activity of the Leaf Extracts of Albizia 
schimperiana (Fabaceae) Against Trypanosoma Congolense 
Infection in Mice. Journal of Clinical and Experimental Phar-
macology. 2015; 5(2):2161-1459.

10. Volodymyr S, Melissa RJ, Shabana IK, Jianping Z. Antimicro-
bial, antiparasitic and cytotoxic spermine alkaloids from Al-
bizia schimperiana. Natural Product Communications.2009; 
4(6):749-888.

11. Tadesse E, Dereje T & Mirutse G. In vitro anthelmintic ac-
tivity of crude extracts of five medicinal plants against egg-
hatching and larval development of Haemonchus contortus. 
Journal of Ethnopharmacology. 2011; 137(1):108–113.

12. Sawant RS & Godghate AG. Qualitative phytochemical 
screening of rhizomes of curcuma longa linn. International 
Journal of Science, Environment and Technology. 2013: 
2(4):634–641.

13. Sahira Bk & Cathrine L. General techniques involved in phy-
tochemical analysis. International Journal of Advanced Re-
search in Chemical Science. 2015; 2(4):25-32.

14. Bounar R, Takia L, Messaoud R, Pierre C, et al. Chemi-
cal composition and antibacterial activity of essential oil 
of ziziphora hispanica. Global Journal Research Medicinal 
Plants & Indigen. 2013; 2:73–80.

15. Mahfuza k, Ekramu I, Rafiku I, Aziz AR, et al. Estimation of 
total phenol and in vitro antioxidant activity of Albizia proc-
era leaves. Journal  biomedicinal Central. 2013; 6:121.

16. Thanh VN, Christopher JS, Michael CB, Phuong DN, et al. 
"Impact of Different Extraction Solvents on Bioactive Com-
pounds and Antioxidant Capacity from the Root of Salacia 
chinensis L.", Journal of Food Quality, vol. 2017, Article ID 
9305047, 8 pages, 2017.

17. Dixon D & Jeena G. Comparison of different solvents for 
phytochemical extraction potential from Datura metel plant 
leaves. Int. J. Biol. Chem. 2017; 11(1):17-22.

18. Tesfaye A, Terefe G, Giday M, Shibeshi W. Invivo Anti-Try-



6Nat Prod Chem Res-Open Access, Vol.9 Iss.2

Zelalem Abdisa, et al. OPEN ACCESS Freely available online

panosomal Activity of the Leaf Extracts of Albizia Schimpe-
riana (Fabaceae) Against Trypanosoma Congolense Infection 
in Mice. Clinical Experimental Pharmacology. 2015; 5: 171. 

19. Fufa MF, Deressa F, Deyou T, Abdisa N (2018). Isolation and 
Characterization of Compounds from the Leaves of Melia 
azedarach and Stem Bark of Albizia schimperiana and Evalu-
ation for Antimicrobial Activities. Medicinal Chemistry (Los 
Angeles). 2018; 8(6):154-165. 

20. Kaisarun A, Emma CB, Wendy LL, Ping Y, et al. Antimicro-
bial and antioxidant activity and chemical characterisation of 
Erythrina stricta Roxb. (Fabaceae). Journal of Ethnopharma-
cology. 2016; 185:171–181. 

21. Ashenafi GD, Mohammedbrhan A, Wondmagegn TT & 
Abyot EG. In vitro antibacterial activities of the leaf extracts 
of Aloe macrocarpa Tod (Aloaceae). European Journal of In-
tegrative Medicine. 2017; 12:74-78.

22. Balakumar S, Rajan   S, Thirunalasundari T & Jeeva S. Anti-
fungal activity of Aegle marmelos(L.) Correa (Rutaceae) leaf 
extract on dermatophytes. Asian Pacific Journal of Tropical 
Biomedicine. 2011; 1:309-312.

23. Rukunga GM & Waterman PG. Spermine alkaloids from Al-
bizia schimperana. Phytochemistry. 1996; 42:1211-1215.

24. Samoylenko V, Jacob MR, Khan SI, Zhao J, et al. Antimicrobi-
al, antiparasitic and cytotoxic spermine alkaloids from Albizia 
schimperiana. Nat Prod Commun. 2009; 4(6):791–6.

25. Bacha K, Tariku Y,  Gebreyesus F, Zerihun S, et al. Antimicro-
bial and anti-Quorum Sensing activities of selected medicinal 

plants of Ethiopia: Implication for development of potent an-
timicrobial agents. BMC Microbiology. 2016; 16:139

26. Abdul QA, Syed AA, Waheed MA & Sayyed JA. Extraction 
and determination of antioxidant activity of Withania som-
nifera Dunal. European Journal of Experimental Biology. 
2013; 3:502-507.

27. Solomon H. Antioxidant activity of Knipholone anthrone. 
Food Chemistry. 2007; 102:1042–1047. 

28. Mohammed S, Hamzat IT, Bashir MA, Saidu H, et al. An 
overview of natural plant antioxidants: analysis and evalua-
tion. Advances in Biochemistry.2013; 64-72.

29. Erasto P, Grierson D S & Afolaya AN. “Evaluation of antioxi-
dant activity and the fatty acid profile of the leaves of Verno-
nia amygdalina growing in South Africa,” Food Chemistry. 
2007; 104(2):636–642.

30. Suprava S, Goutam G, Debajyoti D & Sanghamitra N. Phyto-
chemical investigation and in vitro antioxidant activity of an 
indigenous medicinal plant Alpinia nigra B.L. Burtt. Asian 
Pacific Journal of Tropical Biomedicine.2013; 3:871-876.

31. Uzama D & Envuladu PE. A comparative study on the phy-
tochemicals and antimicrobial activities of the ethanol and 
petroleum ether extracts of the leaves of Albizia Lebbeck and 
its mistletoe. International Journal of Pharmacy and Chemis-
try. 2017; 3:13-18.

32. Indravathi G, Sreekanth R & Pakala S B. Albizia amara - A 
potential medicinal plant: A review. International Journal of 
Science and Research.2016; 5:2319-7064.


	ABSTRACT

