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ABSTRACT

The presence of saponins was detected by the formation of long-lasting foams. Foam-forming activities of crude
aqueous extract(Phosphate Buffered Saline(PBS)) of the leaves were more pronounced than those of methanolic
extract(Methanol/Phosphate Buffered Saline(M/PBS)). Crude PBS extract foamed with a height of 1.38+0.70mm
and foaming time of 2.59+0.09 hr while crude M/PBS extracts possessed a foam height of 0.70+0.06 mm and
foaming time of 1.51+ 0.02 hr. Generally, the foaming time was not proportional to the foam height. The foam-
forming activity of the purified saponins(PS) was also determined. The four fractions of purified saponins (PS;, PS;,
PS4 and PS;) also possessed considerable and long-lasting foams with foaming activities ranging from 0.53+ 0.01
mmto 1.18+ 0.02 mm for foam heights and 1.08+0.08 hr to 1.25+ 0.09 hr for foaming times. Antimicrobial activity
of crude agqueous and methanolic extracts as well as purified saponins of aqueous extract of leaves of the plant
against four different bacteria(Streptococcus pneumonia, Staphylococcus epidermidis, Neisseria gonorrhoea and
Escherichia coli) were determined. It was observed that with respect to all the bacteria using 100 mg/ml of extracts
and 6.40 mg/ml of purified saponins there were no diameters of zones of inhibition while the diameters of zones of
inhibition increased with increase in concentration of crude extracts from 200 mg/ml to 300mg/ml and purified
saponins from 6.60 mg/ml to 7.02mg/ml.
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INTRODUCTION

A medicinal plant is a plant which one or more tsfargans contains substances that may be usebei@peutic
purposes or as precursors for the synthesis otiudrefgs [17]. Medicinal plants have been exterigiseudied as an
alternative treatment for diseases in order to@w@e the problem of antibiotic resistance by padimigorganisms
[18]; [13]. Numerous plants or their phytochemicahstituents have been proven by rigorous scienepproved
by regulatory agencies such as the United Statel Bad Drug Administration or European Food SafetyhArity

to have medicinal value of whicrephrosia vogdlii is inclusive. Many plants of medicinal value remantapped,
thus, a need to encourage researchers to evahage medicinal plants for the betterment of manklihds used
extensively in Nigeria for the traditional treatrhef malaria and other associated conditions imforf decoction,

in which unspecified quantities are usually constiwéhout due regards to toxicological and othereade effects
[2]; [8]; [7]. Based on this traditional and otheses ofTephrosia vogelii, this study was conducted to ascertain it's
potentially foam forming and antibacterial actiegi The medicinal values of plants lie in their poment
phytochemicals, which produce definite physiologiaetions on the human body [1]. Several biologietibcts
have been ascribed to saponins. Several plantsdtanced to clinical use in modern times [9hm treatment of
chronic diseases such as diabetes, hypertensiooaadibvascular diseases. One of such plantegkrosia vogelii
Hook. f The plant is native to Nigeria, Kenya, South AdricZzambia, Tropical America, Southeast Asia and
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Malaysia as a cover crop. Saponins are glycosiflés/ acarbon atom steroids or 30 carbon atom tréees in
plants. They are often referred to as “natural rdetet” because of their foamy texture. They dethair name from
the Latin word “Sapo” which means that the plantgsts of frothing agent when diluted in aqueodstsm. They
comprise polycyclic aglycones and sugar moietiesxgbes, pentoses and saccharic acids). The sapogeni
aglycone part is either a triterpene or steroideyrlare found in different plants such as soap-wswgpberry,
soapbark, soaproot, soyabeans, vegetables and.h@dmmmercial saponins are mainly extracted from
Quillajasaponariaand Yucca schidigera. Saponins as the sapogenin aglycone have also thestified in the animal
kingdom in snake venom, starfish and sea cucun8sgonins can be easily extracted using hot watieanel or
methanol because of their solubility in them. Tlseg characterized by form- forming, haemolytic \atis and
bitter taste, and occur in small quantities in rati4]. Some toxic saponins are known as sapotoxihsy have
been known to be toxic to cold- blooded creatuiks snake and fish [12]. Some examples of sapoanes
ginsenosides of ginsen, titogenin and digitogefimey are used as detergents for cleaning and fecamedl as
shampoo producers. In some cases, saponins frdaredif parts of the same plant have been foundxidibie
different properties. For exampl&pinacia oleracea plant root contains spina-saponins A and B, whibbw
potent antibiotic activities, but the leaves aracfically free of saponins. The saponins fromgtem ofGuaicum
Officinale do not possess any biological activity whereasl¢age saponins have marked heamolytic actions [3].
Again, sometimes, the saponins from different @drve been found to exhibit the same biologicaperties for
example; bark ofschimamer tersiana contains piscisidal saponins, so also the frugsfs and bark oBalanitesa
egyptiaca [14]. Differences in saponins contents have bdmeived in some cases when the same varietieamspl
are collected from different localities [3]. Sapamiare natural antibiotics, cholesterol- loweriggrt [5] as well as
immune and energy boosters.

MATERIALS AND METHODS

Treatments of plant part

The identified leaves were washed to remove pesiahd dust. The washed leaves were heated@tf8010min

and 68C for 30min to deactivate enzymes (glycosidaseshwimay break down saponins [6]. Further dryingngsi
atmospheric air was carried out for complete drgn&be dried leaves were ground into powder usingear and
pestle before been separately milled into fine pewgsing an electric blender to pass through a . Zmeve (BS
410 Endecotts Ltd London). The sample was sievéld @Bmm sieve made of brass material.

Preparation of extracts

A 50g portion of the sieved sample was weighed a&00ml conical flask and 300ml of distilled wagetded. It
was thoroughly shaken and covered with a piecéiaf foil paper and allowed to stand overnight. Bsashaken
intermittently for maximum extraction. The aqueaaidract was carefully decanted into another conftzdk.

Another 300ml of distilled water was added and rfigture treated the same way. The extraction wasechout
for a period of seven days until the supernatarst ezdourless. The supernatant was then transfertec weighed,
cleaned, dry aluminium plate and the distilled wateaporated at low temperature using a hot platerasidue
stored at room temperature until required. The $amesidue from aqueous extraction was re-extragigd

methanol to produce the crude methanolic extract.

Purification of saponins from Tephrosia vogelii leaves

The reverse phase chromatography column (OctadierdéC-18) bonded to silica gel-J. T. Baker) whesen to
separate and purify the saponins from the crudeetst The saponins solution was diluted to 6.7rhghmd stored
at £C until required.

Foam-forming Activities of the Purified Saponins

The foam-forming activities of the purified sapamifrom the crude aqueous extract were determinety U
fractions (2ml of 10, 20, 30, 40, 50, 60, 70, 80, 200 v/v of methanol in water) that were obtaimkaing
purification by the column chromatography. The salv system (graded solution of methanol in wategs w
evaporated from the test tubes on a water bathmAc® PBS was added to each of the test tubes.cohe&ent in
each of the test tubes was covered with index fiagel the remaining four fingers were used to hb&ltest tube.
The mixture was thoroughly shaken 50 times andaatbto stand in the test tube rack for 1 min. Téeni-height
was then measured immediately and the initial @®@&vell as the time of complete disappearanceeofatst trace of
foam was recorded. The experiment was carriedrogtiadruplicate

Foam-forming Activities of the Extracts

A portion of the extract (2.0g) was weighed intpaxcelain mortar and 5.0ml PBS added. A pestletheis used to
macerate the mixture to homogeneity. The mixture then transferred into a labelled test tube tdakedrop and
corked with a rubber stopper. The mixture was thghty shaken using a Vortex mixer for 1 min anawabd to

50
Pelagia Research Library



Inalegwu B. and Sodipo O. A. Euro. J. Exp. Bio., 2015, 5(5):49-53

settle in the test tube rack for another 1min kovakll debris to settle down. The supernatant easfully removed
using a Pasteur pipette and transferred to antabelled test-tube. The content in test tube waiem with index
finger and the remaining four fingers were usetid the test tube. The mixture was thoroughly shak0 times
and allowed to stand in the test tube rack for 4. Mhe foam-height was then measured immediatedytiaa initial
time as well as the time of complete disappearafitke last trace of foam was recorded [11]. Theeednent was
carried out in quadruplicate

Determination of antimicrobial activities of partially purified and crude aqueous extract
The study utilized an in vitro experimental study.

Test Organisms

Clinical isolates ofStaphylococcus aureus, Streptococcus pneumonia, Neisseria gonorrhoea and Escherichia coli
were obtained from the Department of Microbiologyniversity of Maiduguri Teaching Hospital, Maidugur
Nigeria.

Sterilization of the equipment and disinfection

All the equipment was disinfected with cotton waobked in methylated spirit so as to maintain l#iethroughout
the process. Wire loop, conical flasks and bealenmevsterilized by hot air oven at £60for 45 minutes, whereas
moisture insensitive materials were sterilized bypalaving at 121°C for 15 minutes.

Preparation of the media and cup hole

The nutrient agar media (Biochemika Fluka) was u3é® composition of the nutrient agar (gm/litredrer Meat
extract 1 g, yeast extract 2 g, peptone 5 g, Naghbd agar 15 g. Twenty-eight grams of nutrieair agas weighed
and dissolved in 1000 ml of distilled water anduastid to pH of 7.4 + 0.2 at %7. This was sterilized by
autoclaving at 12C for 15 minutes at 15 psi pressure and was usedesitivity tests. The doubled layer
preparative nutrient agar was used for the sudaibfytitesting. Each of the layers consists of 30nmaking 60 ml of
the nutrient agar for each plate. A sterilized iayised cork borer of 6 mm in diameter was usedai@ holes on
the plates and each medium contained seven hokeof in diameter.

Antibacterial activity assay of the plant extracts

An overnight broth culture was diluted with peptomater to match turbidity of McFarland standard iem3
which was used as inoculums for the microorgani®me ml of the bacterial inoculums was transferrgd pure
agar plates with the aid of a new sterile syringeg the agar plates were slanted to ensure thadmethe
inoculums on the entire surface of the agar platks.plant extract was administered into 5 holesach plate with
a varying strength of 100mg, 50 mg, 25 mg, 12.5amg) 6.25 mg using sterile syringe. Likewise, dedilwater and
ciprofloxacin (30 mg/ml) were administered into tadditional holes serving as the negative and ipesitontrols
respectively. Five plates of each organism weréaaed (15 plates for the three organisms). Ong has allowed
for diffusion before incubating the plates aP@7#or 24 hours. The clear zones of inhibition (mn@re measured
using meter rule.

Statistical analysis
The results of the study were expressed as medhtata were analyzed by using one way analysisagénce
test (ANOVA). Values withP< 0.05 were considered as significant.

RESULTS AND DISCUSSION

The foam-forming activities of crude aqueous andhaneolic extracts as well as purified saponinseaives of the
plant were carried out using aliquots of the exteud ten (10) fractions of purified saponins. Thsults of the
study showed that the crude aqueous extract haghartfoam height of 1.38+ 0.70 mm and foaming twh&.59+
0.09hr while methanolic extract possessed a foaighhef 0.70+ 0.06 mm and foaming time of 1.51+2t0as
shown in Table 1. The foaming activity of the piatif saponins (PS) was also determined. The reshuitered that
purified fractions (Pg, (PS) and (P$ had the lowest foam heights of 0.53+ 0.01 mm7#6.0.05 mm and 1.18+
0.02 mm respectively from Table 1. Saponins hawenbeown to have long-lasting foams [15]. And thessults
are in agreement with [16] and [15] that the foagntime is not always proportional to the foam heighhe
diameters of zones of inhibition of crude aqueond methanolic extracts and purified saponins ofdsaof the
plant against the bacteri&éphylococcus aureus, Streptococcus pneumonia, Neisseria gonorrhoea andEscherichia
coli) were determined. The results of this study shotkad both crude aqueous and methanolic extrabibitad
the growth of both gram positive and gram negdbaeteria as shown in Table 2. A similar pattermbfbition had
earlier been reported for the growth of a fungspérgillus niger) which was inhibited by both crude methanol and
water extracts ofleckel garcina seeds [15]. The results of this study revealed wlidit respect to all bacteria using
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100 mg/ml of extracts and 6.40mg/ml of purified @aips there were no diameters of zone of inhibitiofiable 2.
With respect to all bacteria, the diameters of sasfeinhibition increased with increase in concatitin of extracts
from 200 mg/ml to 300 mg/ml and purified saponinenf 6.60 mg/ml to 7.02 mg/ml as shown in Table Be T
results also revealed that the diameters of zoh@shibition decreased with same concentration rofle extracts
and purified saponins froi&reptococcus pneumonia to Neisseria gonorrhoea in Table 2. This could be associated
with the different permeabilities of the compleydas of peptidoglycans in the cells to the extrauatd purified
saponins. It was also observed that aqueous extt@etstatistically more active than the methanektract at the
same concentration (p<0.05) suggesting that therwabluble saponins were different and more patenipared
with methanol-soluble saponins. It was also obgkimt purified saponins at lower concentrationsemaore
active than the crude extract at higher concentnatiThe observation simply showed that the crudiaets were
still mixtures of various compounds while the sapsmwere more potent though in small quantitiespuutfied [4].
The extracts and purified saponins showed goodtaétiss and inhibitory effects against bacteriaem compared
with commonly used standard antibiotics such a®xXaftin and Ceftaxidine. These differences were hewaot
statistically significant (p>0.05).

Table 1: Foam forming Activities of Aqueous and Mehtanolic Extracts and Purified Saponins of Leaves ofephrosia vogelii

Sample Foam Height (mm)  Foam Time (hr)

Crude Extract

Aqueous 1.38+0.70 2.59+0.09
Methanol 0.70+0.06 1.51+0.02
Purified Saponins

PS 0.53+0.01 1.25+0.07
PS 0.77+0.05 1.08+0.18
PS 1.05+0.04 1.24+0.14
PS 1.18+0.02 1.23+0.03

Results are means of replicate determinations Mean+ SE.M (n = 6).
PSy- (20% Fraction) = Purified Saponins,
PSs- (30% Fraction) = Purified Saponins;
PSs- (40% Fraction) = Purified Saponins,
PSs- (50% Fraction) = Purified Saponinss

Table 2: Diameters of Zones of Inhibitionof Extracts and Purified Saponins Leaves of ephrosia vogelii

. Diameter of Zones of Inhibition  Bacteria(mm)
Extract/Saponins/  Conc. —— —
Antibiotic Test (mg/mi) Streptooocpus Staphylococcus Escher[chla Neisseria
pneumoniae Aureus coli Gonorrhoeae
100 0 0 0 0
Aqueous 200 23 20 17 15
Extract 300 25 24 20 18
100 0 0 0 0
Methanolic 200 16 15 13 11
Extract 300 18 17 15 12
Saponin Fraction
PS 6.40 0 0 0 0
PS 6.60 30 22 20 20
PS 7.02 40 32 30 22
Standard Agent
Ofloxacin 10 28 12 16 30
Ceftaxidine 30 26 26 30 28

Values are means of quadruplicate determinations.
PS:- (30% Fraction) = Purified Saponinss
PSs- (40% Fraction) = Purified Saponins,
PSs- (50% Fraction) = Purified Saponinss

CONCLUSION

The results of this study have shown that the Isa¥¢he planfephrosia vogelii Hook. f. contained saponins which
were responsible for its antimicrobial activitiggaastStaphylococcus aureus, Streptococcus pneumonia, Neisseria
gonorrhoea andEscherichia coli.
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