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Abstract

The Present work was conducted to screen type of phytochemical constituents present in various extracts of Erythrina species
leaves. Phytochemical of species were investigated for the presence of bioactive compounds. The phytochemical screening was
conducted using water, chloroform, petroleum ether ethyl acetate and methanol extract of the plant. The study for antibacterial
activity of leave extract of Erythrina species was conducted against Gram positive bacteria of Bacillus aereus and Gram Negative
of Escherichia coli, Pseudomonas aueroginosa and Klebsiellapneumonia by using plate agar diffusion method that was employed
to assess the antimicrobial activity of the prepared extract. The plant extracts were screened for the presence of alkaloids,
glycosides, saponins, phytosterols, triterpens, phenols, tannins, flavonoids, diterpenes, anthraquinones,coumarin and Steriodal.
This confirmed that Erythrina species leaves were the main sources of secondary metabolites. The extracts showed significant

antibacterial activity in all gradient solvents.

Key words: erythrina species; phytochemical; antibacterial activity; bioactive compounds

1.Intfroduction

Since ancient times, people have been exploring large number of
medicinal plants in the search of new drugs. [1-2]. Medicinal plants are
rich source of novel drugs that forms the ingredients in traditional systems
of medicine, modern medicines, nutraceuticals, food supplements, folk
medicines, pharmaceutical intermediates bioactive principles and lead
compounds in synthetic drugs [3-4]. One of the most important medicinal
plants, which are widely used in the traditional system of medicine, is
E.species [5]. This drives the need to screen medicinal plants for novel
bioactive compounds as plant based drugs are biodegradable and safe [6].
This medicinal plantis useful for healing as well as for curing of human
diseases because of the presence of phytochemical constituents [7].
Phytochemicals are naturally occurring in the medicinal plants, leaves,
vegetables and roots that have defense mechanism and protect from
various diseases. Phytochemicals are primary and secondary compounds.
Chlorophyll, proteins and common sugars are primary constituents and
secondary compounds have terpenoid, alkaloid and phenolic compounds
[8]. Nearly 80% of the world’s population relies on traditional medicines
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for primary health care, most of which involve the use of plant extracts
[9]. Erythrina species are trees, shrubs and a perennial herb with
trifoliated leaves [10-11]. It is commonly called Leguminoseae which
belongs to the genus Erythrina comprising of about 110 species of trees
and shrubs. The name coral tree is used as a collective term for this plant.
It is a tall evergreen tree native to savannah of tropical Africa [10]. The
genus is widely distributed in tropical and subtropical areas of the world.
It is typically found on sandy soil in littoral forest up to 250m in elevation.
The Erythrina tree is cultivated especially as an ornamental tree and as a
shade and soil improvement tree for other tree crops such as cotton, coffee
and cacao. This plant produces many secondary metabolites, some of
which have a function of defense systems against pathogenic bacteria [12-
18]. Erythrina species are used as healing agents in traditional medicine
in Africa. Of 31 African species, 35% have ethnomedical uses in sub-
Saharan Africa. These are E. abyssinica, E. addisoniae Harms, E.
excelsaBak, and E. fuscaLour, Other species may be used for health care
[19-20].E. species grows in Ethiopia is recognized as subspecies where it
is known locally as koreche (Amharic) and buri (Agewugna).In Ethiopian
traditional medical practices, the leaves extracts of E. species are
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administered orally for treating abdominal pain, intestinal worms water
borne diseases, cancer, blood pressure and fungal diseases which are
treated with these decoctions. Hence, the focus of this research is to
undertake the phytochemical screening of the plant and evaluate the
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antimicrobial properties of the leaf extract of E. species using with
suitable (different organic) solvents such as chloroform, petroleum ether,
Ethyl acetate, Methanol and water.

Figure 1.1: Erythrina species plant [January, 2019

2. Materials and Methods
2.1Materials
2. 1. 1 Collection and identification of plants materials

The Fresh Leaves of Erythrina species were collected in October, 2019
from Amhara Region, Awi Zone, Injibara sub-city, Tekeluseta Local
Kebele which is located in 527km from Addis Ababa, and capital of
Ethiopia in the North-Eastern part of the country. The plant material was
identified and authenticated by Mr. Mark MacLachlan botanist in SIM
forestry project study, Awi Zone, Injibara, Ethiopia, where voucher
number (ML/1992) was given and specimens were deposited.

2. 2. Methods
2.2.1. Preparation of plant leaf extracts

Plant material collected were carefully washed under running tap water
followed by sterilized distilled water, and was air dried at room
temperature in laboratory for 45 days. The dried plant material was then
homogenized to a fine Coarse powder using an electric blender and then
stored in air tight containers until further use.150gm of homogenized
powder of plant material was soaked in different conical flasks containing
500 ml of water, ethyl acetate , petroleum ether, methanol, and chloroform
were allowed to stand at least for 48 hours. Each organic solvent bath was
occasionally, which was then kept on rotary shaker at 200rpm for 48h [8-
9]. Finally samples of extracts (water, ethyl acetate, petroleum ether,
methanol and chloroform) were prepared by using Soxhlet apparatus and
was filtered through sterilized Whatman No 1 filter paper and
concentrated to dryness under vacuum at 400C using rotary evaporator.
Thus the obtained dried extracts were stored at 40C in labeled and stored
in sterile bottles [10-11].

2. 2. 2. Phytochemical screening the extract for bioactive agents
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Phytochemicals are the chemicals that present naturally in plants. Now-
a-days these phytochemicals become more popular due to their countless
medicinal uses. Phytochemicals play a vital role against number of
diseases such as asthma, arthritis, cancer etc. unlike pharmaceutical
chemicals these phytochemicals do not have any side effects. Since the
phytochemicals cure diseases without causing any harm to human beings
these can also be considered as manfriendly medicines. The qualitative
phytochemical screening examinations were done to determine the class
of compounds present in the crude leaves extract Erytrina species
following the standard protocols [21-26].

1.Alkaloids: Extracts were dissolved in dilute Hydrochloric acid and
filtered.

a) Wagner’s Test: Filtrates were treated with Wagner’s
reagent (lodine in Potassium lodide). Formation of
brown/reddish precipitate indicates the presence of
alkaloids

b) Hager’stest: A small amount of Hager’s reagent is added
to the extract. The formation of yellow precipitate
indicates the presence of alkaloids [14].

1. Glycosides (Modified Borntrager’s Test): Extracts were hydrolysed
with dilute HCI, and then subjected to test for glycosides. Extracts were
treated with FeCI3 solution and immersed in boiling water for about 5
minutes. The mixture was cooled and extracted with equal volumes of
benzene. The benzene layer was separated and treated with ammonia
solution. Formation of rose-pink colour in the ammonical layer indicates
the presence of anthranol glycosides.

2. Saponins

a) Froth Test: Extracts were diluted with distilled water to 20ml and this
was shaken in a graduated cylinder for 15 minutes. Formation of 1 cm
layer of foam indicates the presence of saponins.
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b) Foam Test:-0.5 gm of extract was shaken with 2 ml of water. If foam
produced persists for ten minutes it indicates the presence of saponins.

3. Phytosterols (LibermannBurchard’s test): Extracts were treated with
chloroform and filtered. The filtrates were treated with few drops of acetic
anhydride, boiled and cooled. On addition of Concentrated Sulphuric
acid, formation of brown ring at the junction indicates the presence of
phytosterols.

4. Triterpenes (Salkowski’s Test): Extracts were treated with chloroform
and filtered. The filtrates were treated with few drops of concentrated
Sulphuric acid, shaken and allowed to stand. Appearance of golden
yellow colour indicates the presence of triterpenes.

5. Phenols (Ferric Chloride Test): Extracts were treated with 3-4 drops of
ferric chloride solution.  Formation  of  bluish  black  colour
indicates the presence of phenols.

6. Tannins (Gelatin Test): To the extract, 1% gelatin solution containing
sodium chloride was added. ~ Formation of  white  precipitate
indicates the presence of tannins.

7. Flavonoids

a) Alkaline Reagent Test: Extracts were treated with few drops of sodium
hydroxide solution. Formation of intense yellow color, which becomes
colorless on addition of dilute acid, indicates the presence of flavonoids.

b) Lead acetate Test: Extracts were treated with few drops of lead acetate
solution. Formation of yellow colour precipitate indicates the presence of
flavonoids.

8. Diterpenes (Copper acetate Test): Extracts were dissolved in water and
treated with 3-4 drops of copper acetate solution. Formation of emerald
green colour indicates the presence of diterpenes.

9. Anthraquinones: About 0.5 g of the extract was boiled with 10% HCI
for few minutes in water bath and filtered. The filtrate was allowed to cool
and equal volume of CHCI3 was added to the filtrate. Few drops of 10%
ammonia was added to the mixture and heated. The formation of rose-
pink color was taken as an indication for the presence of anthraquinones.

10. Coumarins: 3 ml of 10% NaOH was added to 2 mL of extract
formation of yellow colour indicates the presence of coumarins.

11. Steroids (Salkowski test): When about 0.2 g of the extract was mixed
with 2 mL of chloroform and 3 mL of concentrated sulphuric acid,
appearance of red color at lower layer indicates presence of steroids and
formation of yellow colored lower layer indicates presence of
triterpenoids.

2. 3. Antimicrobial investigation

2.3. 1. Antimicrobial activity test
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Microorganism Strain: The antibacterial activity of extracts of Erythrina
species were evaluated by using four different bacterial strains: Bacillus
aereus which is Gram-positive bacteria and, Escherichia coli, Klebsiella
pneumoniae, P. aeruginosa and Escherichia coli which were Gram-
negative to the microorganisms. These microorganisms were cultured in
microbiology laboratory of biology department of Debre Markos
University, Ethiopia.

Evaluation of Antibacterial Activity: Dried leave powders were extracted
using different solvents (petroleum ether, ethyl acetate, chloroform,
methanol and water). The antibacterial activity of leave extract of
Erythrina species tests were carried out by Cup plate technique [27- 29].
It is performed in the accordance with the guidelines of National
Committee for Clinical Laboratory Standards 9, with minor modification.
The sterile nutrient agar plates were prepared. The bacterial test
organisms like Escherichia coli, P. aeruginosa, Klebsiellapnemoniae, and
Bacillus aereus were spread over the nutrient agar plates by using separate
sterile cotton buds. After the microbial lawn preparation three different
extracts of plant disc were placed on the organism inoculated plates with
equal distance control discs were also prepared. All bacterial plates were
incubated at 27°C for 24 hrs. A paper disc impregnated with Teracycle
(50mg/mL) was used as positive control. The diameter of the minimum
zone of inhibition was measured in mm as indicated (Table 3). For each
test, three replicates were performed [31].

The Screening of extract for antibacterial activity byCup plate method:

Antimicrobial activity was expressed as the average diameter of the
inhibition zones of three replicates.

The inhibition zone (1Z) in each case was recorded and the activity index
(Al) was calculated as compared with those of their standard reference
drugs using Al = X1/ Y1 where

X1= inhibition zone of test sample Y 1= inhibition zone of standard
3. Results and Discussion
3.1. Extractive value and percentage yield

The vyield of dried extracts was calculated according to the following
algebraic equations:% Yield = the weight of extract x100 / the weight of
the powder The yield of sequential extracts (in gm.) is shown in Table 1
below. Percentage yields of 10.7 %, 9.3%, 12.7%, 12 %, and14% (w/w)
of the E. species leaves were obtained by the maceration method of the
plant extraction of 150 g of the plant materials. The extractive value of
leave powder in various gradient solvent system showed that the methanol
extraction has (14 %) which is the highest yield followed by ethyl acetate
extraction (12.7%), water extraction (12%), chloroform extraction
(10.7%)and petroleum ether extraction (9.3%)

Sr. No| Solvent Color of extract Mass of extract (g) % yield (w/w)
1 Chloroform Yellowish 18 10.7%
2 Petroleum ether Brownish 14 9.3%
3 Ethyl acetate Brownish 19 12 7%
4 Water Dark brown 16 12%
5 Methanol Brownish 21 14 %

Table 1: Extractive values of leave extracts of Erytrina species
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3.2. Phytochemical screening results

The phytochemical analysis of plant extracts using petroleum ether,
chloroform, ethylacetate, methanol and water are shown in Table 2. As
indicated in the table, methanol extract shows all positive tests for the
presence of different phytochemicals except diterpenes which was
followed by chloroform and ethyl acetate extract where most of results
were detected positive except phytosterols, diterpenes, anthraquinones
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and saponins, phenols and anthraquinones respectively while in
petroleum ether and water extracts it is observed that there is 66.67% of
positive results and 33.33% of negative result for testing of phytochemical
compounds. From phytochemical analysis of experimental data,
alkaloids, coumerins and steroids were present in all gradient solvent
extracts except that of water. Alkaloids were present in all the solvents’
extracts except water extract of E.species which it is evidently absent.

Sr.No Phytochemic

Leaves Extract

al Petroleu
Constituents m

ether

Chlorofor

Ethyl acetate| Methanol] Water

1 Alkaloids

reagent

Wagners Test + +
Hager’s + +

|
+

Glvcosides

+
+

J’_

Saponins

+
}

J’_

Phyto sterols - -

Triterpenes

Phenols

Tannins

+ |+ |+
+

|
] ]
+ |+ |+

SO |~ [ | | | | 2

Flavonoids

Alkaline Reagent Test) - +
Lead acetate Test = =F

9 Diterpenes - -

10 Anthragquinones - -

=}
+ +
+|+ |+ +

11 Coumerins + +

12 Steroidal + +

}
+ [+ |+

Where; +indicates present, - indicates absent

Table 2: Qualitative phytochemical analysis of aqueous extract of leaf of Erytrina species

Glycosides were present in all the solvents’ extracts except in methanol
leave extracts of the plant which it is glaringly absent. The chloroform
extract confirms the presence of alkaloids, Glycoside, saponins,
triterpens, phenols, tannins, flavonoids, coumerins and steroidals.
However, water extract showed the presence of Glycoside, saponins,
triterpens, phenols, tannins, flavonoids, diterpenes and anthraquinones.
Petroleum ether extract gave positive result for the presence of alkaloids,
glycosides, Saponins, triterpens, phenols, tannins, coumerins and steroids.
Diterepenes were observed only in water extract of the leaves of plant.
Ethyl acetate and methanol extracts contained in common alkaloids,
phytosterols, tannins, flavonoids, coumerins and steroids of secondary
metaboliccompounds. Phytochemical analysis shows that alkaloids,
glycosides, saponins, phytosterols, triterpens, phenols, tannins,
flavonoids, diterpenes, anthraquinones, coumarin and steriodalare
presented in leaves of E. species. In the present experiment it was
observed that the amount of phytochemicals was higher in methanol
extracts and less amount of biochemical was found in petroleum ether and
water extracts. The result highlighted the significance of E. speices as a
cheap source of bioactive traditional drugs for the rural and tribal people.
There is a need to explore more E. species that will add new dimensions
toward traditional management and conservation of plant wealth.
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3.3 Antibacterial activity tests

The results of antimicrobial screening of leave extracts are shown in Table
3 below. The results revealed that activities of the sequential leave
extracts against selected gram positive and gram negative test
microorganisms. The antibacterial activity in terms of zone of inhibition
(in mm diameter) of petroleum ether, chloroform, ethyl acetate, methanol
and water extracts of E. species leaves at the different concentrations of
against four pathogenic organisms Bacillus subtilis, Escherichiacoli,
Pseudomonasaeruginosa and Klebsiellapneumonae. The activity of
extracts has also been compared with the broad spectrum commercially
available antibiotic (tetracycline). The results also showed that water,
ethyl acetate and methanol extracts were the best solvents for extracting
antimicrobial substances from this plant compared to petroleum ether and
chloroform extracts. The Pseudomonas aeruginosa was resistant to water
and petroleum ether extract while Bacillus subtilis was resistant to only
petroleum ether extract. Pseudomonas aeruginos is highly sensitive to
methanol. Klebsiella pneumonia was resistant to water and ethyl acetate
extract. Klebsiella pneumonia was highly sensitive to chloroform extract.
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solvent Antibacterial Activity of Erytrina species leave extracts (MIC 1n mm)
Bacillus subtilis E. coli Psendomonas Klebsiella
aeruginosa pneumoniae

ZI (mm)* | AT** ZI (mm) Al ZI Al ZT (mm) Al

Water 30 09 14 0.5 16 0.5 - -

Chloroform | 15 0.5 17 0.6 13 04 27 09

Petroleum - - 19 0.6 - - 12 04

Ether

Methanol 20 0.6 24 0.8 33 09 22 0.7

Ethyl 24 08 15 0.5 14 04 - -

acetate

Tetracycline | 32 30 - 33 - 30 -

50mg /ml

*Zone of mean inhibition of bacteria, **Activity index

Table 3: Antibacterial Activity of leaf extract of Erytrina species in different solvents

The maximum activity of methanol extract was seen against
Pseudomonas aeruginosa at concentration of 33mg/ml.

The minimum activity of petroleum ether extract was seen in Klebsiella
pneumonia at concentration of 30mg/mL. The maximum activity of water
and ethyl acetate extract was seen against Bacillus subtilis at
concentration of 32mg/ml. The maximum activity of chloroform extract
was seen against Klebsiella pneumonae at concentration of 30mg/mL as
shown in Table 3. The plant extracts compared favorably with the
standard antibiotic Tetracycline (Table 3). The chloroform leaves extract
of E. species inhibited the growth of Escherichia coli with value of 24mm
at the 30mg/ml.Water extract ofE. species leavesinhibited the growth of
with value of 30mm at the concentration of 32mg/ml. Methanol extract of
E. species leaves inhibited the growth of with value of 33mm at the
concentration of 35mg/ml.

The methanol and water extracts exhibited much higher antibacterial
activity against the tested pathogenic bacteria and had much higher
concentration to the rest of bacterial strains. The chloroform and methanol
fractions exhibited moderate antimicrobial activity in both bacterial
species. Conversely, the petroleum ether and water extracts exhibited less
activity against bacterial species. Drug resistance among bacterial species
is a serious problem in public health thus the discovery and development
of new antimicrobial drugs from plants are among the most exciting areas
of pharmacological research [10]. The present study extends the efforts of
discovering drug templates from Ethiopia medicinal plants. Extracts
revealed that E. species contains secondary metabolites with antibacterial
activity against Gram positive bacteria and Gram negative bacteria.
Methanol and water extract E. speciesexhibited high antibacterial against
all tested bacteria which implies that polar secondary metabolites are
responsible for the activity. By the above results, it can be concluded that
E. species can be a good source for antibacterial drug against various
bacterial pathogens.

2. Conclusion

The present study indicated that E.species is a farm plant having various
medicinal and pharmacological properties. The secondary metabolites
obtained from extracted plant part are alkaloids, glycosides,saponin,
flavonoids, tannin, coumerins, anthraquinones, steroids, triterpens,
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phytosterols,diterpenesand phenol.Because of the presence of these
secondary metabolites the selected medicinal plants have high healing
potential. These phytochemicals render the medicinal values of the
studied plants. It is evident that the extract of E.species contains
secondary metabolites which possess remarkable antibacterial activities.
Thus, bactericides of great value could be developed from antimicrobial
secondary metabolites from E.speciesas alternative medicines to manage
pathogenic bacteria.

Acknowledgment

The author is grateful to acknowledge Debre Markos and Injibara
University for providing facilities required to carry out this work.

Declaration
Ethical Approval

The fresh leaves of Erythrina species were collected from its natural
habitat in October ,2019 Amhara State, Agewawi Adminstrative zone
,Injibara sub-city, Tekeluseta local area of Injibara (230- 37'11 “N, 300
-26'4” E) Ethiopia. The plant material was identified and authenticated by
Mr. Mark MacLachlan Botanist in SIM forestry project study, Injibara,
Ethiopia, where voucher number (ML/1992) was given and specimens of
Erythrina species were deposited at national Herbarium protocol.

Licenses And Permission

Much of Awi Administrative Zone natural habitat plants including
Erythrina species are protected by legislation to ensure its survival and to
protected biodiversity. All plants that are indigenous to Awi
Administrative Zone, Amhara region, Ethiopia are protected by
guidelines and legislation. The permission and licenses was given by
Amhara National regional state forestry enterprise establishment council
of regional regulation No. 70/2009. So it is applicable

Consent
It is not applicable.
Availability of data and materials:

The authors confirm that the data supporting the findings of this study is
available with in the article or its supplementary materials. The data used

Page 5 of 7



Pharmaceutics and Pharmacology Research.

in this research is available in a public repository that issues datasets with
DOIS when necessary.

Competing Interests

Authors declare that we have no competing interests.

Funding: This study has been financially supported by Debre Markos

University.

Authors' Contributions:

Feleke Worku developed the concept of the research protocol, study
design, literature review, data analysis and interpretation, whereas the
corresponding Author Abrahm Biresaw developed data collection, data
extraction, and drafted the manuscript. The authors read and approved the
finalized manuscript writing.

3. References

1.

10.

11.

12.

Verpoorte R. Chemodiversity and the Biological Role of
Secondary metabolites, some thoughts for selecting plant
material for drug development. Proc. Phytochem. Soc.
Europe, Kluwer Publishers, 1998;43: 11-24

Sandhya, B., S. Thomas, W. Isabel and R. Shenbagarathai,
2006. Complementary and alternative medicines, 3: 101-
114

Ncube NS, Afolayan AJ, Okah Al (2008). Assessment
techniques of antimicrobial properties of natural compounds
of plant origin:current methods and future trends. Afri. J.
Biotechnol.; 7 (12):1797-1806

Praveen N, Nayak S, Kar DM, Das P (2010).
Pharmacological evaluation of ethanolic extracts of the plant
Alternantherasessilis against temperature regulation. J.
Pharm. Res., 3(6):1381-1383.

Anitha M, Satish Kumar BN, VrushabendraSwamy BM,
Archana S (2010). A Review on Natural Diuretics. Res. J.
of Pharm. Biolo. and Chem. Scien.1(4):615-634.
Ramakrishna S, Ramana KV, Mihira V, Kumar BP (2011).
Evaluation of anti-inflammatory and analgesic activities of
Solanumtrilobatum Linn. Roots. Res. J. Pharm. Biol. Chem.
Sci. 2(1):701-705.

Nostro A, Germano MP, D'angelo V, Marino A, Cannatelli
MA (2000) Extraction methods and bioautography for
evaluation of medicinal plant antimicrobial activity.
LettApplMicrobiol 30: 379-384.

Krishnaiah D, Sarbatly R, Bono A (2007) phytochemical
antioxidants for health and medicine: A move towards
nature. BiotechnolMolBiol Rev 1: 97-104.

NarayanaRao and Thammanna K. (1987) Medicinal Plants
of Ritual Hills.

AkeAssi, L., 2001. Flora of Cote-d'lvoire: Taxonomic,
biogeographic catalogue and ecology. Boissiera, 57: 1-396.
Hutchinson, J. and J.M. Dalziel, 1954-1972. Flora of West
Tropical Africa. Vol. 1-3, Crown Agents for Oversea
Governments and Administrations Millbank, London,
Pages: 651.

Silva, D.S.B.S., A.C.F.S. Garcia, S.S. Mata, B. de Oliveira,
C.S. Estevam, R. Scher and S.M. Pantaleao, 2011.
Genotoxicity and cytotoxicity of
ErythrinavelutinaWilld.,Fabaceae, on the root meristem
cells of Allium cepa. Brasilian J. Pharmacogn., 21: 92-97

Auctores Publishing — Volume 6(1)-109 www.auctoresonline.org
ISSN: 2693-7247

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Copy rights @ Feleke Worku, et all.

Cui L, Thuong PT, Fomum ZT, Oh WK. A new erythrinan
alkaloid from the seed ofErythrinaaddisoniae. Arch Pharm
Res. 2009532:325-8.

Rukachaisirikul T, Saekee A, Tharibun C, Watkuolham S,
Suksamrarn A. Biological activities of the chemical
constituents ofErythrinastricta and Erythrinasubumbrajis.
Arch Pharm Res. 2007530:1398-1403.

Agroforestry.net. Holualoa, Hawaii 96725 USA: The
Traditional Tree Initiative. C1997- 2010. [last updated on
2010 Jan 26, last cited on 2010 Feb 5].

Karthishwaran, K., S. Mirunalini, G. Dhamodharan, M.
Krishnaveni and V. Arulmozhi, 2010. Phytochemical
investigation of methanolic extract of the leaves of
Pergulariadaemia. J. Biol. Sci., 10: 242-246.

Kone, W.M., K.K. Atindehou, C. Terreaux, K. Hostettmann,
D. Traore and M. Dosso, 2004. Traditional medicine in
North Cote-d'lvoire: Screening of 50 medicinal plants for
antibacterial activity. J. Ethnopharmacol., 93: 43-49.
Nguyen, P.H., M. Na, T.T. Dao, D.T. Ndinteh and J.T.
Mbaforet al., 2010. New stilbenoid with inhibitory activity
on viral neuraminidases from Erythrinaaddisoniae. Bioorg.
Med. Chem. Lett., 20: 6430-6444.

Adjanohoun, E., V. Adjakidje, M.R.A. Ahyi, L. AkeAssi
and A. Akoegninouet al., 1989. Contribution to
ethnobotanical and floristic studies in Popular Republic of
Benin. Agence de Cooperation Culturelleet Technique
(ACCT), Paris, France, pp: 895.

Atsamo, A.D., T.B. Nguelefack, J.Y. Datte and A. Kamanyi,
2011. Acute and subchronic oral toxicity assessment of the
aqueous extract from the stem bark of Erythrinasenegalensis
DC (Fabaceae) in rodents. J. Ethnopharmacol., 134: 697-
702.

Trease G and Evans W. 1976. Pharmacognosy, Aberdeen,
Great Britain: University. Press.

Harborne, JB, Phytochemical methods: A guide to modern
techniques of plant analysis, New York, Chapman and Hall,
3, 1998, 1-150.

G. E. Trease and W. C. Evans, Pharmacognosy, 13thed.
London (UK): ELBS Oxford University Press, pp. 245-263,
1989.

Sofowora A, Medicinal plants and Traditional Medicine in
Africa. John Wiley and Son Ltd., 1993, pp: 150-153.
Trease GE and Evans WC, Pharmocognosy. 11th edn.
BrailiarTiridel and MacMillan Publishers, London,
UK,1989, pp: 155-265.

Herborne JB, Phytochemical Methods. 3rd edn. Chapman
and Hall Ltd., London, 1973, pp: 135-203.

NCCLS, Performance Standards for Antimicrobial Disc
Suspectibility =~ Tests. Approved Standard NCCLS
Publication M2- A5, Villanova, PA, USA, 1993.

Newall C.A., Anderson L.A. and Phillipson J.D. (1996)
Herbalmedicines, 25

Okunade MB, Adejumobi JA, Ogundiya MO, Kolapo AL
(2007). Journal Phytopharmacotherapy and Natural
products 1(1): 49-52

Perez, C., Pauli A. and Bazerque P. 1990. Acta Biol. Med.
Exp, 15: 113-115. Popoola, T.0.S., Yangomodu O.D and
Akintokun A.K. 2007. Research Journal of Medicinal Plant,
1(2):60-64.

Page 6 of 7


https://link.springer.com/chapter/10.1007/978-94-011-4810-8_2
https://link.springer.com/chapter/10.1007/978-94-011-4810-8_2
https://link.springer.com/chapter/10.1007/978-94-011-4810-8_2
https://link.springer.com/chapter/10.1007/978-94-011-4810-8_2
http://www.bioline.org.br/abstract?tc06012
http://www.bioline.org.br/abstract?tc06012
http://www.bioline.org.br/abstract?tc06012
https://www.ajol.info/index.php/ajb/article/view/58804
https://www.ajol.info/index.php/ajb/article/view/58804
https://www.ajol.info/index.php/ajb/article/view/58804
https://www.ajol.info/index.php/ajb/article/view/58804
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=7f428d2cbbb792ce57479e212112a99b8107ffb4
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=7f428d2cbbb792ce57479e212112a99b8107ffb4
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=7f428d2cbbb792ce57479e212112a99b8107ffb4
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=7f428d2cbbb792ce57479e212112a99b8107ffb4
https://academicjournals.org/journal/JMPR/article-full-text-pdf/8F6E85234736
https://academicjournals.org/journal/JMPR/article-full-text-pdf/8F6E85234736
https://academicjournals.org/journal/JMPR/article-full-text-pdf/8F6E85234736
https://academicjournals.org/journal/JMPR/article-full-text-pdf/8F6E85234736
https://academicjournals.org/journal/JMPR/article-full-text-pdf/8F6E85234736
https://academicjournals.org/journal/JMPR/article-full-text-pdf/8F6E85234736
https://academicjournals.org/journal/JMPR/article-full-text-pdf/8F6E85234736
https://academicjournals.org/journal/JMPR/article-full-text-pdf/8F6E85234736
https://academicjournals.org/journal/BMBR/article-full-text-pdf/D24CCDA11042
https://academicjournals.org/journal/BMBR/article-full-text-pdf/D24CCDA11042
https://academicjournals.org/journal/BMBR/article-full-text-pdf/D24CCDA11042
https://www.scielo.br/j/rbfar/a/qkgjNvCQqZP6RyCXg3H7tNv/abstract/?lang=en
https://www.scielo.br/j/rbfar/a/qkgjNvCQqZP6RyCXg3H7tNv/abstract/?lang=en
https://www.scielo.br/j/rbfar/a/qkgjNvCQqZP6RyCXg3H7tNv/abstract/?lang=en
https://www.scielo.br/j/rbfar/a/qkgjNvCQqZP6RyCXg3H7tNv/abstract/?lang=en
https://www.scielo.br/j/rbfar/a/qkgjNvCQqZP6RyCXg3H7tNv/abstract/?lang=en
https://link.springer.com/article/10.1007/s12272-009-1302-2
https://link.springer.com/article/10.1007/s12272-009-1302-2
https://link.springer.com/article/10.1007/s12272-009-1302-2
https://link.springer.com/article/10.1007/BF02977363
https://link.springer.com/article/10.1007/BF02977363
https://link.springer.com/article/10.1007/BF02977363
https://link.springer.com/article/10.1007/BF02977363
https://www.researchgate.net/profile/Sanjeev-Kumar-170/publication/339228705_A_Neoteric_Study_on_Coral_Tree_Paribhadra_Erythrina_variegata_linn_with_Special_Reference_to_Ayurvedic_and_Modern_Outline/links/5e44dd1c299bf1cdb924e7fe/A-Neoteric-Study-on-Coral-Tree-Paribhadra-Erythrina-variegata-linn-with-Special-Reference-to-Ayurvedic-and-Modern-Outline.pdf
https://www.researchgate.net/profile/Sanjeev-Kumar-170/publication/339228705_A_Neoteric_Study_on_Coral_Tree_Paribhadra_Erythrina_variegata_linn_with_Special_Reference_to_Ayurvedic_and_Modern_Outline/links/5e44dd1c299bf1cdb924e7fe/A-Neoteric-Study-on-Coral-Tree-Paribhadra-Erythrina-variegata-linn-with-Special-Reference-to-Ayurvedic-and-Modern-Outline.pdf
https://www.researchgate.net/profile/Sanjeev-Kumar-170/publication/339228705_A_Neoteric_Study_on_Coral_Tree_Paribhadra_Erythrina_variegata_linn_with_Special_Reference_to_Ayurvedic_and_Modern_Outline/links/5e44dd1c299bf1cdb924e7fe/A-Neoteric-Study-on-Coral-Tree-Paribhadra-Erythrina-variegata-linn-with-Special-Reference-to-Ayurvedic-and-Modern-Outline.pdf
https://www.cabdirect.org/cabdirect/abstract/20103195256
https://www.cabdirect.org/cabdirect/abstract/20103195256
https://www.cabdirect.org/cabdirect/abstract/20103195256
https://www.cabdirect.org/cabdirect/abstract/20103195256
https://www.cabdirect.org/cabdirect/abstract/20103195256
https://www.cabdirect.org/cabdirect/abstract/20103195256
https://www.cabdirect.org/cabdirect/abstract/20103195256
https://www.cabdirect.org/cabdirect/abstract/20103195256
https://www.sciencedirect.com/science/article/pii/S0960894X10013788
https://www.sciencedirect.com/science/article/pii/S0960894X10013788
https://www.sciencedirect.com/science/article/pii/S0960894X10013788
https://www.sciencedirect.com/science/article/pii/S0960894X10013788
https://www.sciencedirect.com/science/article/pii/S0378874111000249
https://www.sciencedirect.com/science/article/pii/S0378874111000249
https://www.sciencedirect.com/science/article/pii/S0378874111000249
https://www.sciencedirect.com/science/article/pii/S0378874111000249
https://www.sciencedirect.com/science/article/pii/S0378874111000249
https://www.researchgate.net/profile/Mmaduakolam-Iwu/publication/246934392_New_Antimicrobials_of_Plant_Origin/links/5b40b144a6fdccbcf9076f94/New-Antimicrobials-of-Plant-Origin.pdf
https://www.researchgate.net/profile/Mmaduakolam-Iwu/publication/246934392_New_Antimicrobials_of_Plant_Origin/links/5b40b144a6fdccbcf9076f94/New-Antimicrobials-of-Plant-Origin.pdf
https://books.google.com/books?hl=en&lr=&id=2yvqeRtE8CwC&oi=fnd&pg=PR7&dq=Harborne,+JB,+Phytochemical+methods:+A+guide+to+modern+techniques+of+plant+analysis,+New+York,+Chapman+and+Hall,+3,+1998,+1-150.&ots=xAgoU5NoV3&sig=Er6PCvaWvIT9iysUHUw9fc3dAbY
https://books.google.com/books?hl=en&lr=&id=2yvqeRtE8CwC&oi=fnd&pg=PR7&dq=Harborne,+JB,+Phytochemical+methods:+A+guide+to+modern+techniques+of+plant+analysis,+New+York,+Chapman+and+Hall,+3,+1998,+1-150.&ots=xAgoU5NoV3&sig=Er6PCvaWvIT9iysUHUw9fc3dAbY
https://books.google.com/books?hl=en&lr=&id=2yvqeRtE8CwC&oi=fnd&pg=PR7&dq=Harborne,+JB,+Phytochemical+methods:+A+guide+to+modern+techniques+of+plant+analysis,+New+York,+Chapman+and+Hall,+3,+1998,+1-150.&ots=xAgoU5NoV3&sig=Er6PCvaWvIT9iysUHUw9fc3dAbY
https://www.academia.edu/download/31293356/AASR-2013-5-2-261-265.pdf
https://www.academia.edu/download/31293356/AASR-2013-5-2-261-265.pdf
https://www.academia.edu/download/31293356/AASR-2013-5-2-261-265.pdf
https://www.academia.edu/download/31227883/14aa.PDF
https://www.academia.edu/download/31227883/14aa.PDF
https://academicjournals.org/journal/JMPR/article-full-text-pdf/5DB0C5814737
https://academicjournals.org/journal/JMPR/article-full-text-pdf/5DB0C5814737
https://academicjournals.org/journal/JMPR/article-full-text-pdf/5DB0C5814737
https://academicjournals.org/journal/JMPR/article-full-text-pdf/5DB0C5814737
https://academicjournals.org/journal/JMPR/article-full-text-pdf/5DB0C5814737
https://www.internationalscholarsjournals.com/articles/phytochemical-composition-and-in-vitro-antimicrobial-activity-of-anogeissus-leiocarpus-on-some-common-oral-pathogens.pdf
https://www.internationalscholarsjournals.com/articles/phytochemical-composition-and-in-vitro-antimicrobial-activity-of-anogeissus-leiocarpus-on-some-common-oral-pathogens.pdf
https://www.internationalscholarsjournals.com/articles/phytochemical-composition-and-in-vitro-antimicrobial-activity-of-anogeissus-leiocarpus-on-some-common-oral-pathogens.pdf
https://www.internationalscholarsjournals.com/articles/phytochemical-composition-and-in-vitro-antimicrobial-activity-of-anogeissus-leiocarpus-on-some-common-oral-pathogens.pdf

Pharmaceutics and Pharmacology Research. Copy rights @ Feleke Worku, et all.

Ready to submit your research? Choose Auctores and benefit from:

This work is licensed under Creative
7 Commons Attribution 4.0 License fast, convenient online submission
rigorous peer review by experienced research in your field
rapid publication on acceptance
authors retain copyrights
unique DOI for all articles
immediate, unrestricted online access

To Submit Your Article Click Here: Submit Manuscript

YV VY VVYY

DOI: 10.31579/2693-7247/109
At Auctores, research is always in progress.

Learn more https://auctoresonline.org/journals/pharmaceutics-and-
pharmacology-research

Auctores Publishing — Volume 6(1)-109 www.auctoresonline.org
ISSN: 2693-7247 Page 7 of 7


file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=78
https://auctoresonline.org/journals/pharmaceutics-and-pharmacology-research
https://auctoresonline.org/journals/pharmaceutics-and-pharmacology-research

