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Abstract
Sarial axhausiive extraction was carrted out using n-hoxane, othyl acelate, methano{ and
water 1o obtan extracts from leaves of Vernenia amygdalina. Phytoconstituents presentinthe.
sxtacts were evaluated qualtatively and quantitatively. Activity of resulting extracts was
wvestioated apains? Kiebsiella pnuemoniae strain Pmk1, Escherichia coli ST2747 and
Salmonels erterica sub specie entericaserovar Typhimurium strain 08-1736 using agar well
I asion techrigue. Minimum inhibitory and minimum bactericidal concentrations (MIC and -
M were determined by agar plate method. Effect of standard antiblotics (Gentamycin and
Ofaxacn) aganst test strains were compared with those of crude extracts. The yields
addmined Bom extraction were 4 52g, 4.77g, 4.91g and 5.21g for hexane, ethyl acetate,
ety a0 agueous extracts respectively. Phytochemical screening revealed presence of
Bavoronss, avalonts, phenals, glycoside, saponins and tannins in all extract types with tannins
Meing Mighest i composition (9 62mg/mi) in methanolic extract. Extract from polar solvents
i‘_ ot ated higher actvites with methanalic extract showing the highest zones of inhibition
Do Blowed by the aqueous extract. However, all the extract types exhibited MIC at
same concentation of 126mg/mi For all extracts, no bactericidal actions were observed at all
wratons The activity of reference antibiotics was higher than crude extracts,

Mgl ORI
amycm had no effect on Klebsiella pnuemoniae strain Pmk1 and Salmonella

P

P e
1. et ’;*V

s

s mad specse entencaserovar lyphimurium strain 08-1736 while three of the extracts
FLoed Fones of mhibilion against the same test strains. It is evident from this study that
exTamcn leohnalogy utiizng seral exhaustive extraction posed an influence on the degree of
#Tly oF e varOus extracts foward the tested bacterial strains.

Keywords: Soctessive extraction, agar diffusion, antibiotics, phytochemicals, inhibition.

Mowe ™ nal of af modern ciinical dr : .

T Ten nal of s modem cinical drugs are plant-derived showing that plant products play a
M Y O o he deeueionim : .
S g S of drugs by the pharmaceutical industry. Also, the
:;H.t ”,iﬁ",i.; o rw" ;gf_’n&%’s by man s believed to contribute immensely t(; the
o : mert of ..g;n "eath a-",g; nutrition (Oseni, 2013). Over 80% of the populations of
AR DRl On Mgl prants for medical care. Therefore, | i

g Sy wp—. . e, information on the nutriti
Tedine potentians of plants found In Africa is of immense importance (WHO 200L38t§xtxcnaj

s -

i

R

;;rlg%;%ﬁr use of symenetic anti-microbial drugs commonly used in the treatm

TS JeEies, PaR. et 1e e ddaessien = i . £

atar the W;Zﬁi;f : : : L f“’ﬂ;@”ﬂ' of multiple drug-resistant strains of bai’:;rz

PG v e e 0N L this problem, adverse effects on the hos

PEMTIONS 41e ST Attvite o FRuppressant and gastrointestinal upset and allergi
: RS @ “%*‘wa f w usé of thesa anti-microbial drugs. This has drawn 31

FHETTE SRR iy PUASRENGS s s;‘; ,xl:ﬁjgi}éﬁsjffz;;?;itﬁgﬁﬁz fgiww. .o e

il e CRIELTE iR RN i,( 20 )

IR it e s
FTRTTE: of P S8
-

iop |

Pl tior. a8 O
POFSIDMS o pare o anwmad Ussues from the inacth @ Of inert s oo
5 Truim e inactive of inert companents by usin j
, ‘ g selecth

Scanned by CamScanner




o standard extraction procedures. The products so obtalned trom plants are rerauvery

sets semisolicds or powders intended only for aral or external use (Sukhdev et al,,
Cocressful determination of blologlcally active compound from plant material is largely
edent o the type of solvent as well as the extraction technology employed. Several
sraction techaigues abound of which the serial extraction s one. Serlal exhaustive extraction
sty sccessive extraction with solvents of Increasing polarity from a non polar to a
» polar sobvent inorder to ensure that a wide polarity range of compounds could be

Weeras arwodaiing is 3 member of the Asteraceae family it is a small shrub that grows in the
L Bepics Afica to & hesght of 2-5m. The leaves are elliptical and up to 20cm long, it has a rough

ek Tt &1 8L 2011) Viernonia amygdaling is commonly called bitter leaf in English because
o 5 biee tage Some of s common African names Include: grawa (Ambharic), ewuro
Mierabe), etigot (Thiso), onugbu (Igbo), ryuna (Tiv), oriwo (Edo), chusar-doki (Hausa),
Pralliilza (Luganda), labweort (Acholl), olusia (Luo) and ndoleh (Cameroon) (Egedigwe, 2010).

e i st 3 @rey o brown coloured bark, which has a flaked rough texture. The herbis an
wiigsnause Atvican plarnt which grows in most parts of sub-Saharan Africa. It is a medicinal
Part and of great mportance in human diet most especially in its fresh state because of the
sgmice o Vil and mineral salts (Sobukola et al, 2007). Itis a very important protective
o a » renull of s medicnal vaiue and can be used as an anticancer agent (Clement et al.,
WY werbacteral agent, anti-malaria and anti-parasite agent (Izevbigie et al,, 2003). Some
s chemacs constituents found in Ditter leaf herb are a class of compounds called steroid
' Proosgies N vermOnside B These chemical substances possess potent anti-parasitic,
G Lo, 300 artbacterial effect. The bitter leaf is mainly employed as an agent in treating
rmisss. wheh s 8 disease caused by parasitic worms. It is also useful in the treatment
giarmes a0 geners physical malaise. Bitter leaf also helps to cleanse vital organs of the
.l e Do 302 the kdney as well as in the treatment of skin infections such as
Sepwern, fates and ecema. However, Ditter leaf and other vegetables contain both essential
BAE Towx Mt ower 3 wade range of concentrations (Radwan & Salama, 2006).

i@ amvgoaing has been used aditionally in biood clotting and has elicited a substantial
ston i e ewel of glucose in the biood at post-prandial time point (Udochukwu et al.,
E 1 e mvpoghvoemig achvity of V. amygdalina has been demonstrated by the reduction in

sty Dol sugd  sloxan-nduced diabetic rat observed after treatment with different
wesatons of aguecss extract of s leaf extract (Fasola et al, 2011).

s o g @ Pwesgeting e influence of serial exhaustive extraction on the activity of
BRTRS #pery weeted Dalendl strans and possibly determine their mechanism of

Bt waves o Verrarid ayQoadng were oDtained from University of llorin GRA quarters,
B, fae wane, Nigeva » e montn of Decermber 2015. This plant was authenticated and

snilind # T hertaviae ont of e Department of Plant Blology, University of llorin, with
e s sty Uy 001300

Lnliorgean and maantenanie of Lest strains
T watesy svams, Ketwele pruesoniae sain Pk, Escherichia coli ST2747 and
Simwutla oes b sPate evercaserovar hyphimunum strain 08-1736 were obtained
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from the culture collection unit of the Department of Microbiology, University of Tlorin and
mantaned on appropriate agar slants after which they were routinely sub cultured for the

tmmrw of purity and refrigerated at 4°C (Adetunji et al,, 2013).

Plant Preparation and Extraction
The fresh plant materials collected were air-dried for a period of two weeks, pre-crushed in a

mortar andd subsequently pulverized into fine powder using electric blender. A serial exhaustive
evtraction was camted out as described by Adetunji et al. (2013) with slight modifications.

Hewane othyd acetate, methanol and water were the solvents of choice used according to their
order of increasing polanty. One hundred grams (100 g) of the powdered leaves were soaked
o OO0 mi of the first solvent (hexane), left on a rotary shaker for 24br and filtered. The

retidue was ale deed for a few hours and subsequently soaked in the second solvent (ethyl
acelate) and the procedure was observed up till the last solvent (water) to obtain the

Feule Thoe filtrates.

Qualitative and Quantitative determination of phytochemicals

Qualitative phytochemical screening ‘
Tt for flapvononds was carried out as described by Ladipo et al. (2010). The method of Obdoni

a?m i’im@ [2001) was used to determine the presence of cardiac glycosides. Alkaloids and
Lanning were determined by the method of Vijay and Rajendra (2014). Saponins and phenols
and terpenonds were determined using the method of Ifemeje et al. (2014).

Quantitative Determination of Phytochemicals

Tt Savorond content was determined by aluminium chloride colorimetric assay adopted by
Viiey an Bsencra (2014). The percentage cardiac glycoside was calculated following Ifemeje
& & (20140 The percentage alkalold content was calculated as following the methods of
HMarhorne, (1973), Obaond and Ochuko (2001) and Ifemeje et al. (2014). The percentage of
saporuts present after dissolution in 20% acetic acid and ethanol and filtration upon
Corertraton o water Dath was carmed out as described by Obdoni and Ochuko (2001) and
Memege o & (2014). Total tannun content was determined by Folin - Ciocalteu method (Vijay
and Baenars, 2014) The concentration of phenalics in plant extracts was determined using
speigtoliymety method following Vijay and Rajendra (2014). The dried ether extract was

teatee oy WA werpenoud {Ladan et al, 2014).

Antibactens! Susceptibility Testing

Agar Wedl Deffusion Technique
Aga well A s tectvigue described by Adetunii et al. (2013) was adopted in determining

e sttty of erecis aganst test organisms. A day old inoculums (0.1ml) of each test
arpanie ws separatedy Sireaked onto the surface of sterile Mueller-Hinton agar plates. A
et voiame of each eatradt at the prepared concentrations (300 and 150mg/ml) was
Plrnilaied SeparaEdy 0 wells at e centre of the agar plates and incubated at 37°C for
Sy, Diametey of pores of nfibinon was measured 10 the nearest milliliters around the well

o T APE TRaEs @0 FeCr e
. e }

fﬁﬂww@:«mmmmmd 123, 100, 75, 50 and 25mg/mi were prepared. Adayoid

Fadiams (U D) of eadh St stran was separately streaked onto the surface of sterile

Wiasther -cdrnoe agly plates. Batract soiution 3t tm different concentrations were separately

FRaQuind i el & e cerire of each agar plate and incubated at 37°C for 24 hours.

Didrneters OF 2omes OF Priitn mere Ww o the nearest mililiters around the well of the

a3 plantes 3 recorded { Dowugian, 2006}
Scanned by CamScanner



Determination of Mininmum Bactericidal Concontration (MBC)

The method of Gumgumiee et al (A012) was adopted. Sterile peptone water (9ml) was
tamred o 3 test tubes, 0.8mi each axtract concentrations and 0.2ml of each test strain
were adoed. This was incubated at 27°C for 2hours, Following incubation, 0,1ml of broth
Cilure was taken from each of the tubes and inoculated into sterile petri dishes using pour
whale method Plates woee i ubated at 37°C for 24hours and observed for possible growth,
w-; siiralions of extracty that showed no growth runuwim;; incubation were regarded as the

Aatibaotic Sensitivity Aszay
"Nt W Getermined using modified Kirby-Bauer method of 1966. Antibiotic discs gentamicin
BG fnacin { awows) were placed on agar plates streaked with day old inoculums of each test

ganis™s and incubated at 37°C for 24hours. The diameter of zones of inhibition were
FRESR and recorded after 24 hours (Ladipo et al,, 2010).

of orede extracts from leaves of Vernonia amygdalina
Foliomsing et actor ang tonCentration of crude extracts using different solvents of increasing

POaTEy The yieid cttained for each extract were weighed and recorded as follows: Aqueous
(h23g) Memhanci (4.919), Bthyt acetate (4 77g) and n-hexane (4.52g).

Qusitative a9 quantitative evaluation of phytochemicals from crude extracts

The gusitative ond guarttative evaluations of phytochemical present in the various extracts
8% & Poer n Tabie 1 and Figure 1 respectively. From the qualitative screening, it was
dmetval Tt methanolic and ethy! acetate extracts had the presence of all tested (7)
Pwichemoan I e Quantilalive assay, flavonoids was highest in the aqueous extract while
Fhenoh s el & COTDOSION i the same extract (Figure 1).

Antibatierisl schivity of extracts of v amygdaling against test bacterial strain

The ofet of eamacts of V amygaaiing against test strains revealed varying degree of activity
& Pown = Rgore I The hughest mhibition (6 2mm} was observed with methanolic extract in
P aman agaral Sargreia entenca sub spece entericaserovar typhimurium strain 08-1736
& ¢ coerreter of F0myg vy Generally all the test strains demonstrated considerable zones
o PR, Moeew al Troe test strans resistad all concentrations of n- heéxane extract,

Prrsohemecats Extracts e it
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o Shars W e emlaplon of ethy! acetate extract as shown in Table 2. All extracts

L oahibited DaTerEatE 0Ty hence no MBC values were obtained.

Lomparinor of antibacterial activity of crude extracts with reference antibiotics
T s Tthey o refererce aTDNOOCS were generaify higher than thase of the crude extracts.
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KEY:

= = No MBC

08-1736 = Salmonella enterica sub specie entericaserovar typhimurium strain 08-1736
ST2747 = Escherichia coli ST2747

Pmkl = Klebsiella pruemoniae strain Pk

Table 3: Comparison of antibacterial activity of extracts of V, amygdalina with
reference antibiotics |

Diameter of zone of inhibition (mm)

Test strains
n- Ethyl  Methanol Aqueous Gentamycin Oflaxacin
hexane acetate |
ST e Ths 43 a4 6.0 8.0
Prerskc 1 Q0 18 46 4.6 - 16.0
06-173% 00 .2 6.2 3.9 0.0 15.0
Ty o _

= & NG arDviy
OB 173 Saimomedia enterica sub Specie entericaserovar typhimurium strain 08-1736

STI747= Escherchia coli ST2747
Prek ]« Cietwiseda pruemoniae strain Pmik1

Thit! ™he soteert syitern ang technology of
of aCtve Diant CoMDONeNTS D the Crude extracts. According to the study, the highest yield

mm?wmwwmmmﬁanindicadmthatpohrmnmare

oot of ¥ amgaaira The screening for the presence and quantity of active phytoconstituents

A I e Crude earacts 5 0 Ine with some past literatures, however, very few literatures

EARES 0F The use OF SuCoesave extracion for the test plant used in this study. Similarty, Adetunii

oa (013 ane vamarse e 3 (2016) have reported the presence of same phytochemicals
# U amglalna In terms of compostion, several factors are responsible for the distribution of
AU plare tssues and one of which s environmental factors. Thus the
dfererur exmtig » e Yyoes ang composition of these active compounds among different
AERrs may be esgiaredt for Dy envronmental influences such as soil nature, topography,
CIFvate coreiitions averg ofers (Prashant et al, 2011).

SR Sl aS SRrnend O O e Solvents. mmmmwww
w2 S (e St e 0 s polar wmduemmumeofmmw
SLEDS W ey 18 Rorematen of Pyrogen bonds with other molecules. Subsequently,
PREFBOI of Twse ayowt FOEs dre more ikely 1D result in dinding to microblal proteins
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soms are one. Although, the antibacterial assay revealed some form of reduced susceptibility
& the test organisms towards all the extracts as reflected by reduced zones of inhibition
contrary to some past literatures. This could be as a result of the strain types used in the assay.
According to literature it has been established that the genetic traits of microbial cells are
eaident In the different strains of such organisms. Hence strains have often become more
mportant in determining the specific behavior of microorganisms. This implies that }he types
of strains used in this study may possess some resistance plasmids which contributed to
educed susceptibility. Similarly, Gram negative organisms have been known to possess
wrlent characteristics such as the presence of efflux pump systemn known to pump Ou‘t'
nwanted chemical substances. For Instance, Min-Jung et al, (2016) reported ESChe”_Ch'abC%:
§T2747 which was one of the test strains used In this study, to be pathogenic causn;g _ Oof
winary tract infections and neonatal meningitis. The strain has a genome a”iz Z‘C’S';a.m
NCCP15653 which makes it belong to Group-D E.coli strain. Also, Klebsiella pnuemcr)]r;cleoti i<
Pmkl, possess a circular chromosome, plasmid (Ppmk1-NDM; circular)r,S s of K.
{5990738), protein genes (5594) and RNA genes (113) which difer from other spe
pruemoniae (Stoesser et al,, 2014).

. 2 i i buttress
The assay of the minimum inhibitory and minimum bactericidal concentrations also

: . ined at a
B e fact stated above on the virulence of the test strains used. Hen'ce_MIC.watstobtzlr:;laJ e
| much higher concentration when compared with some other existing litera ureh s Jons
b Adeturd et ol (2013). This could have accounted for reasons why extracts sno

H LAY

pvp ot md oy o By
CenOO dCUVITY

s e comoarative analysis between the reference antibiotics and Vernonia amygdalina cr_ude
Mf'a:::; .t'm:%; shserved that extract activity were better than gentamycin against K_lebSi.elIa
B snuemoniae strain Pmk1 and Salmonella enterica sub specie entericaserovar typhimurium
| cowin 081736 This agrees with the observation of Mukhar and Huda (2005) that, some plant
Jore potent than source antibiotics. According to Sharma and Sharma (20 10), the
weme methanclc and ethanolic extracts of V. amygdalina showed a higher antifungal
vy aganst S cerevisiae than the control ciprofloxacin and gentamycin. However, due to
s rnas soectrum nature of Oflaxacin, it could have been able to attack various strain types.
Ganeraly however, the enhanced activity of the antibiotics may be associated with the fact that
‘ wetic chemicals which are likely to be more definite in action unlike crude
: 7t a combination of several compounds both inert and active, some of
ate against antimicrobial action. This is in line with the work of Muhammad et

e P B P
el :!- & -4

2y Frovee piny g
e e Ry FRRAEET LR
e E’

study, It is evident extracts of Vernonia amygdalina
WUy a0ansT e selected test strains despite their established virulence. With the
mierest n e search for alternative remedies for the treatment of microbial
denng human exstence, it is evident that secondary plant metabolites have

F i
cirl

Ting i proferming solutions to this effect and Vernonia amygdalina may be

N rOMmISingG agents. Also, its ready availability and affordability as well as its non-
JATEC COnCent7alion makes it a good candidate for exploitation and possibly

T v o 2o o agm ey
iRl Rl B GRS Y-

Adnomiecg ment
= D the .ff)_ ment of Ficrodiology, University of llorin, Nigeria for
T 0 hHuTse o this research. We are also thankful to all authors
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