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Abstract:  The phytochemical screening and antimicrobial prisge of the leaf extracts aeea guineensiwas studied.
A number of solvents and solvent-mixtures were use@ssess the most effective solvent type that is
recommended for the extraction of the active comspts of this plant. Two extraction methods were
employed: cold and Soxhlet extraction. The phytoubel screening revealed the presence of alkaloids,
flavonoids, tannins, saponins, and cardiac glyassidin all the samples of ethanol and
hexane/acetone/methanol mixture extracts. The @rtiyial test results revealed that the plant exéra
exhibited efficacy against a number of microb&schericha coli, Staphylococcus aureus, Baccillus
substillus, Streptococus pneumonia, Psudomonagyaereaand Candidas alblicah that were used in the
study by exhibiting clear zones of inhibition agsithese microbes. The finding of this study recemds
the use of either ethanol as a single solvent smheent system with a mixture of hexane/acetoneiareil
with increasing polarities.
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Introduction Apejoye at the Department of Botany, University of
Given the rate of resistance of disease organisms tCalabar. A voucher specimen of the plant has besregl
synthetic drugs, the need to find new drugs thatstand in the official herbarium of the Department.

the test of time cannot be over emphasized. leported  Sample preparation and extraction

that about 80% of the world population make use ofThe fresh parts of the leaves were air-dried ustiade for
medicinal plants in the treatment of diseases witreven  three (3) weeks followed by oven-drying at a terapae
much higher rate in most African countries (WHOQ2) of 60°C until all the moisture content was completely
while an estimated 90% of the population in devielgp expelled. The samples were then crushed into a @gwd
countries depend on medicinal plants as a means dbrm with the help of blender. Two methods of egtian
primary healthcare (WHO, 2002). Jimoh (2006) begev were used namely; cold and sohxlet extractions.

that the use of traditional medicine is not synoaymwith  The cold extraction was done by carefully weighing-
developing countries alone. Well over 50% of théren 200 g each of the powdered leaves into separataioens
modern clinical drugs the world over are of naturaltogether with 250 ml of the various solvents (etian
products origin (Stuffness & Douros, 1982), whilekBa  methanol, acetone, chloroform and hexane) usecheén t
et al (1995) highlight the fact that drug development extraction. After allowing the sample to stand d&operiod
programmes in the pharmaceutical industry depemtlia ~ of 4-days, it was then decanted with the use of a
on natural products. It has been reported thatesstthan Whatmann No. 1 filter paper. The extract was then
25% of drugs employed in pharmacopeia are plargehas concentrated by simple evaporation in a water batt0@
(FAO, 2000). C. The continuous extraction on the other hand weal
The plant, L. guineensishas been shown to contain the use of a Sohxlet apparatus. 500 mL of
appreciable amounts of vitamin A, C, D and E (Ajibey  hexane/acetone/methanol (3:1:1) mixture was cdyeful
al. 2014). The treatment with aqueous seed extratt of measured with a measuring cylinder and poured &to
guineensis(200 and 400 mg/kg), particularly 400 mg/kg round bottom flask. This was followed by weighingto
could ameliorate the biochemical indices relatediver 200 g of the sample into a Sohxlet apparatus, dyrea
toxicity in the animals (Ajiboyeet al, 2014). Fadoluret lagged with wool so as to prevent particles of shenple
al. (2007) examined the anti-edematogenic activityhef  falling into the solvent from the top. The extractwas
aqueous extract of. guineensis.The phytochemical then fitted with the round bottom flask (greasedhwi
screening revealed the presence of saponins andingd petroleum gel) and the condenser connected toith, an
sugars. It also confirmed the presence of steroidabutlet and the inlet end connected to a water Tpe
saponins. The aqueous extract was found to beafparti extraction ran for 6 h. The extract was then cotreged in
non-toxic at the doses range of 1 — 5 mg/kg sincea water bath at 16CQ before subjecting it to
pharmacological evaluation was also carried outis Th phytochemical examination.

present study has the main aim of extraction, miary  Phytochemical screening

phytochemical screening and antimicrobial actisitéthe = The qualitative test was carried out to determihe t

crude extracts of the leaf béea guineensis presence of secondary metabolites as described by
Harborne (1973) and Trease & Evans (1989). The

Materials and M ethods procedures are described briefly as;

Sample collection and preservation Test for alkaloids

A fresh leaveslLeea guineensiswas collected from 0.5 g of the extract was weighed into a 100 mL calni
Akparabong village in Ikom Local Government Area of flask containing 2 mL of 5% }$0, in ethanol. The
Central Cross River State and was authenticated by Mmixture was heated to boiling in a water bath, aras
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allowed to cool and then tested for the preserkaads.
2 mL of the filtrate of the heated samples wera thsed
to test for colour change using 2 drops of Mayezagent
for a yellow precipitate and 2 drops of Wagner'agent
for reddish-brown precipitate.

Test for tannins

About 0.5 g of the extract was boiled in 20 mL itlesd

water in a water bath. On cooling, a drop of fedfitoride

was added and observed for a brownish-green or- blualiameter

black colouration.

Test for flavonoids

5 mL of dilute water was added to 5 ml of aquedltrafe
of each sample. To this mixture, about 2 drops s8®]
was added and observed for a yellow colourationciwhi
would disappear on storage.

Test for saponins

About 2 g of the sample was boiled in 20 mL dietll
water in a water bath. After cooling, the boiledxmre
was filtered. 10 mL of the filtrate was mixed wishml
distiled water and shaken vigorously for stablethr
formation. Three (3) drops of olive oil were addedthe
frothing solution, and the formation of an emulsion
confirmed the presence of saponins.

Test for cardiac glycosides

A small portion of the extract was boiled in 5 rilf@% of
ethyl alcohol for 2 min. The mixture was filterexddal0Oml
of water and 5 mL of chloroform was added to tlteafie
and shaken. The lower chloroform layer was sepdrafie
and evaporated to dryness in a water bath. Theedool
chloroform residue was dissolved in 3 mL of glacieétic
acid containing 0.1 mL of Fegl The solution was
carefully transferred to the surface of 2 ml ofpsulric

plant extracts are diluted using dilution method ameach
of the appropriately labeled well diluted plantrext was
introduced. Ciprofloxacin and fulcin were also inaed
in the other two wells (holes) as control. The udated
plates were left on the bench for about an hoatltw the
extracts diffuse into the agar. The NA (nutrienagand
MEA (malt extract agar) were aerobically incubaizd
37°C for 23 h for the bacteria and 48 h for the furigie
of zones of inhibition was measured

n
millimeter.

Results and Discussion

Phytochemical assay

The phytochemical composition bf guineensigevealed
the presence of the five phytochemicals screened
across an array of solvents used in the extrafiables 1
and 2). The results revealed that reveals the pcesef
alkaloids, tannins, flavonoids, saponnins and eardi
glycosides in the leaf  extracts in the
hexane/acetone/methanol mixture. The results reddak
presence of alkaloids in all the extracts, sap@nias
detected in hexane, acetone and ethanol extraals an
absent in chloroform and methanol extracts. Alldgoi
which are considered to be the most important of al
phytochemicals, possessing pharmacologically active
components whose actions have been noticed in blood
vessels, respiratory tract, malaria, malignant aties,
vervous system, uterus, etc. (Trease & Evans, 1989)
Alkaloids have been shown to exihibit analgesic and
bactericidal effects (Stary, 1998).

fo

Table 1: Results of phytochemical screening of Leea

acid (SO, and observed for a reddish-brown layer guineensis Leaf extracts using various solvents (cold

formed at the interface and also observed for dhedtion

of a bluish-green colouration at the upper layer.

Bioassay

The term bioassay is used to describe the study of2

antimicrobial activity of the crude or purified extts of a

plant against microorganisms. The test microbesewer 24
Teaching 5

obtained from the University of Calabar

extraction)
SIN Phytochemicals HE CE AE EE ME
1 Alkaloids + + + + +
Tannins + + - + +
3 Flavonoids + + + +
Saponins + - + + -

Cardiac glycosides + - + + +

Hospital, Calabar. The bacterial assay procedurggatér
Worth (1978) and Perezt al. (1990) were employed with
small modification.The clinical isolatesEscherichia coli,

HE = Hexane extract, CE = Chloroform, AE = Acetexéract, EE =
Ethanol extract, ME = Methanol extract, L: LeavesPresent; = Not
present

Staphylococcus aureus, Bacillus substillus, Candida . .

albilcan, Pseudomonas aeruginosand Streptococcus Table 2 Results of phytochemlgal screening Igaf

pneumonia used in this study were subjected to extracts of Leea_ guineensis using

antimicrobial susceptibility testing, using the ventional —Nexane/acetone/methanol mixture (soxhlet extraction)

agar disc diffusion method on Muller Hinton agahe _S/N  Phytochemicals Hexane/acetone/methanol

antimicrobial herbal extracts (stem and leaves)ewesed 1  Alkaloids +

and their disc concentrations with 0.6 mg/ml, 1.6 amd 2 Tannins +

1.3 mg/ml and the positive control (Ciprofloxacin) 3 Flavonoids +

gt)”cfng,‘"’m(t’,” 3ong- | 4  Saponins +
andardization of inoculums : ;

The six test organisms were sub-cultured with eatri 5+_ Pcr::;:rll?c glycosides *

broth using a wire loop (done aseptically) and batad
for 24 h at 35°C for bacteria and 48 h at %5 for fungi.
The growth of the microorganisms in the broth bg th
turbidity produced was adjusted to match 0.5 Mciratl
standards (f0cfu/mL), which was further adjusted to°10
cfu/mL and 18 cfu/mL for bacteria and fungi respectively.
Innoculation of the plates and application of the extracts
The agar plates NA (nutrient agar) and MEA (Maltrast
agar) were inoculated by spreading a small volun@5(
mL to 0.10 mL) of the liquid inoculums (sub-cultdre
nutrient broth) by means of an L-shaped glassiroduch

a way that the surface of the agar in the platesewe
covered with microbes. One microbe was inoculated t
one plate making a total of six plates for six rob®s. The

Tannins were not present in leaves extract of aeetut
were present in all other extracts. Tannins whighreon-
toxic have the ability to revive physiologies inraals that
ingest them (Scalbert 1991), though they are poissrio
filamentous fungi, bacteria and yeast. The presesfce
tannins attests to its role in antihemorrhoidatifangal
and antioxidant agents (Asquit & Butter, 1986).
Flavonoids were present in all the extracts exdemtes
extract of chloroform. The presence of flavonoidshis
plant accounts for its antitumor, anti-oxidant,
anticarcinogenic, antiradical properties. Because¢hee
properties exhibited by flavonoids, this plant is
recommended for health challenges such as cancer,
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inhibition of heart diseases as well as againstraber of  better results. High concentrations of both thé ¢edracts
microbial infections (Harborne, 1973; Kandaswahil, showed appreciable levels of inhibition @f. alblican.
1994; Nakayoma & Yamada, 1995; Manikandanal, This finding reveals that extracts from (stem azales) of
2009). The anti-inflammatory and antimicrobial eités this plant may possibly be active in the treatmenft
of flavonoids have also been documented by Cushnie &andidiasis which is caused 8y alblican.

Lamb (2005).

Saponins were not detected in leaf extracts ofrofdom Conclusion

and methanol. A study by Falodat al. (2007) showed The study shows that this plant contains a number o
marked inhibition of up to 73% of the oedema lavetat phytochemicals. It also reveals that the plantaetsr used
paw, even greater than the control drug at a dés®  for the study possess bioactive constituents ardbiex
mg/kg, and attributed it to the abundant level fanins  antibacterial and antifungal properties.

in L. guineensiextract used in the study. Saponins have

been reported to have anti-inflammatory and cardiadReferences

depressants properties (Trease & Evans, 1985) anddeyemi OO, Okpo SO & Ogunti O 2002. Analgesic and
seemingly inhibit the growth of carcinogenic cebisit anti-inflammatory effect of the aqueous extract of
without necessarily killing the normal cells in theocess leaves of Perseti aitwricafia Mil) (Lauraceae).
(Lewis & Elvis-Lewis, 1995). Cardiac glycosides were Fitoterapia,73: 375-380.

present in all the extracts except extract of aftm. Ajiboye BO, Oso AO & Kobomoje OS 2014. Chemical

Their clinical effects in cases of congestive hdaiture Composition and Nutritional Evaluation ofeea
have been reported (Briat al., 1985), and the potency guineensisSeedInt. J. Food Sci., Nutr. & Diet. (IJFS).
against cardiac arest is demonstrated by actingeheart 3(2): 24-32.

muscles as well as increases the renal flow (Odedeal, Ajiboye BO, Salawu SO, Okezie B, Oyinloye BE, Ojo
2007). Cardiac glycoside is highly recognized stamtl AO, Onikanni SA, Oso AO, Asoso OS & Obafemi TO
that has been used over a number of years in afses 2014. Mitigating potential and anti-oxidant propest
cardiac failure and diseases (Trease & Evans, 1978; of aqueous seed extract dkea guineensisgainst

Olayinkaet al., 1992). dichlorovos-induced toxicity in Wistar rat$. Toxic. &
Antimicrobial test results of the leaves extracts of L. Envtal. Health Sci.6(7): 132-146.

guineensis Akinyemi KO, Oluwa OK & Omomigbehin EO 2006.
Activity of five (5) different solvents (hexane, etone, Antimicrobial activity of crude extracts of 3 medfial
chloroform, ethanol and methanol) and a combined plants used in South West Nigerian folk medicine on
mixture of three (3) solvents (hexane/acetone/nmetha some food borne bacterial pathogerdr. J. Trad.
extract from the leaves &f guineensisvere tested on five CAM.,2(4): 13-22.

(5) clinical isolates with measured zones of cleegaof

the pathogens are presented in Table 3. Akubugwo E, Obasi NA, Chinyere GC & Ugbogu AE
The application of the leaf extracts Bn coli showed that 2007. Nutritional and chemical value @éimaranthus
only the higher concentrations had susceptibiligpiast hyobridus.L. African J. Biotech 6(24): 2883-2889.

this microbe It therefore tells that the high concentrations Alagpulinsa DA 2010. Anticonvulsant and
(1.0 mg/mL and above) of the stem and leaved. .of neurobehavioural effects of the aqueous leaf exthc
guineensismay be used in the treatment of diarrhea, Leea guineensisDon (Family: Leeaceae). M.Phil.
urinary tract infection (UTI), anaemia (shortagebtdod) Thesis., Kwame Nkrumah University of Science and
as well as correct kidney failuire sinée coli is behind Technology.

these diseases. Extracts of the leaf exhibitedegpgisle  Asquith TN & Butter LG 1986. Interaction of condedse
potency agains®. aureusneaning that it may be useful in tannins with selected protein®hytochem., 25(7):
the treatment of staphylococcus infection. Simylathe 1591-1593.

extracts of the leaf demonstrated considerableitsgtys  Awoyinka OA, Balogun 10 & Ogunnowo AA 2007.
on B. substilluseven when the negative reference sample Phytochemical screening and vitro bioactivity of
was not expected to show any inhibitive properti®s Cnidoscolus aconitifolius(Euphorbiaceae).J. Med.
pneumoniawas found to be inhibited by the extracts as Plants Res.]: 63-65.

seen from the marked zones of inhibition recorded i Baker JT, Borris RP, Carte B, Cordell GA, Soejarto DD,

Table 3. Further, of the three concentrations (gdmL, Cragg GM, Gupta MP, Iwu MM, Madulid DR & Tyler
1.0 mg/mL and 1.3 mg/mL) of extracts used for the VE 1995. Natural product drug discovery and
antimicrobial test, the leaves extracts were martent in development: New perspective on international
order of increasing concentrations. collaboration.J. Nat. Prod.58: 1325-1327.
Basu N & Rastogi RP 1967. Triterpenoid, saponins and
Concentration of Extracts sapogenins?hytochem 6: 1249-1270.

Test Organisms — gg 1.0 13  Postive Negative Bell E 2008. Vitamin D3 promotes immune function on

mg/ml - mg/ml mg/ml  control control the skin.
E. coli 00 14 20 25 00 http//www.signalinggateway.org/update/updates/2007.
S. aureus 13 15 15 14 00 Borokini TI & Omotayo FO 2012. Phytochemical and
2' ;ﬁzztr':g:ia ig 13 ié ;Z 88 ethnobotanical study of some selected medicinaitpla
P_'aeroginosa 1 13 14 40 00 from Nigeria.J. Med. Plants Res6(7): 1106 — 1118.
C. alblican 13 15 16 31 00 Brian FH, Thomas-Bigger JrJ & Goodman G 198&e

Pharmacological Basis of Therapeuticg" edition,
Macmillian Publishing Company, NY, 716-718.
Chabner BA & Horwitz TL 1990. Plant Alkaloids. In:
Pinedo HM, Chabner BA & Longo DL Eds: Cancer
Chemotherapy BiolResponse$6: 627-637.

The leaf extracts were also active agaiRstaeroginosa.
The positive control here clearly shows higher #istity

against this microorganism albeit the extracts atsowed
signs of inhibition. This could mean that concetidres of
the extract higher than those used for the study giee
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