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Abstract
Dracaena manni Baker (Dracaenacea) is a plant used in trado — medicine for the treatment of
various ailments, however literature is scarce about the efficacy of this medicinal plant. Thus the
present study investigates this plant to corroborate the claims in trado — medicine and document
our findings.
The phytochemicals were extracted from the stem of Dracaena manni with ethyl acetate and then
methanol. The screening of the extracts was carried out by brine shrimp lethality test (BST),
antimicrobial and antifungal tests using microbes.
The phytochemical screening revealed the presence of tannins, saponins, alkaloids and
anthraquinones in the methanolic extract while the ethyl acetate extract contain steroids,
anthraquinones and terpenoids. The antimicrobial and antifungal analyses indicate ethyl acetate
extract sensitivity towards Escherichia coli and Candida albicans while methanolic extract was
sensitive towards Staphylococcus aureus and Candida albicans. The extracts were not active
against the brine shrimp larvae.
This study indicates that D. mannii have potential antimicrobial and antifungal activity but there
are slight differences in the activities of the extracts based on the solvents that was used for
extraction. The results of our findings have indicated the biological activities of the plant
extracts and their usability in the preparation of new drugs. However, further study is required
to identify the active constituents responsible for these antibacterial and antifungal activities.
Keywords:Dracaena Manni, Alternative Medicine, Antifungal, Antimicrobial

INTRODUCTION 2011).This has forced scientists to search for
Antimicrobial resistance has become a new antimicrobial substances from different
global problem. There has been an sources especially medicinal plants (Thatoi
increasing incidence of multiple resistances et al., 2008).

in human pathogenic microorganisms in Broad use of traditional medicine is often
recent years, largely due to indiscriminate attributable to its accessibility and
use of commercial antimicrobial drugs affordability in developing countries (Bhat
commonly employed in the treatment of et al., 1990; Bodeker, 1994; De Silva, 1994;
infectious diseases. Strategies to improve the Mahonge et al., 2006; Sofowora, 2008). As
current situation include research in finding a matter of fact medicinal plants play a key
new and innovative  antimicrobials role in the human health care with about
(Freeman, 1997; Panda  andDultta, 80% of the world population relying on the
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use of traditional medicine which is
predominantly based on plant materials
(WHO, 1993). In 1997, the 30thWorld
Health Assembly adopted a resolution
urging interested governments to utilize
their traditional systems of medicine with
regulations suited to their national health
care systems (Panda andDutta, 2011),
because of the fact that traditional medicines
are cheaper and safe, with minimum side
effects.

The screening of plant extracts and plant
products for antimicrobial activity has
shown that plants represent a potential
source of novel antibiotic prototypes
(Afolayan, 2003), while numerous studies
have identified compounds within plants
that are effective antibiotics (Basile et al.,
2000). Plant based antimicrobials have
enormous therapeutic potential. They are
effective in the treatment of infectious
disease, simultaneously mitigating many of
the side effects that are associated with the
synthetic antimicrobials. Medicinal plants
represent a rich source of antimicrobial
agent (Mahesh and Satish, 2008). The fact
that pathogenic microbial infectious agents
have developed chemotherapeutic and
antibiotic resistance has led to the screening
of several medicinal plants for their potential
antimicrobial activities (Thatoi et al., 2008).
Several studies have been carried out to
extract the wvarious natural products for
screening antimicrobial activity (Cowan,
1999; Nita et al., 2002; Velickovic et al.,
2003; Patil and Gaikwad, 2011).

The family Dracaenaceae (Agavaceae) with
more than 480 species has a distribution in
the tropic and subtropics dry climate regions
throughout the world (Mimaki et al., 1998).
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Many species of the genus Dracaena are
used in African traditional medicine for the
treatment of a variety of diseases. Dracaena
manniibark’s decoction is used by the native
people of the western highlands of
Cameroon  against  abdominal  pains.
Furthermore, the mixture of its roots with
“palm wine” is wused in Cameroonian
ethnomedicine for the treatment of male
impotency (Noumi et al., 1998), while its
uses in the treatment of sexually transmitted
diseases in Owo region of Ondo State,
Nigeria has been reported (Kayode et al.,
2009). Similarly, Sofowora,
and Olaniyi(1975) reported the antibacterial
activity of both the light petroleum and
ethanol fraction of the stem of the plant.

The occurrence of steroidal saponins in
several Dracaenaceae plants is well
documented (Okunjiet al., 1991 and Mimaki
et al., 1999), For instance Okunji et al(1991)
reported the molluscidalactivity of saponins
from the fruit pulp of D. manni, while anti-
cancer saponin had been isolated from the
plant(Yoo et al., 2010). The ethanolic
extract of the stem bark of D. manniiwas
also reported to yieldanti-inflammatory
steroidal saponin,(Leon et al., 2008). From
the fore going we decided to investigate the
bioactivity of the ethyl acetate and
methanolic extract of the stem of D. mannii.

Experimental

Plant Materials

The stem of Dracaena mannii was obtained
from “OjaTuntun”, a local market in llorin,
North Central Nigeria. The plant was
identified at the herbarium of the plant
Biology Department of the University of
llorin, lorin, Nigeria. The plant was dried at
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ambient temperature,
mortar and pestle.

powdered using

Extraction

A known weight of the powdered stem
(106.5 g) was successively extracted with
ethyl acetate and methanol, the extract was
concentrated and kept in sample bottle for
further analysis.

Phytochemical Screening

The crude extracts were subjected to
phytochemical, screening, testing for the
presence of alkaloids, tannins,
anthraquinones, glycosides, carbohydrates,
steroids, terpenoids and saponins using
standard experimental procedure (Harborne,
1973 and Trease and Evans, 1989).

Brine Shrimp Lethality Test

The modified method of McLaughlin et al.,
(1998) was employed in this study. Natural
sea water from Bar Beach, Lagos was
poured into an improvised hatching chamber
made of plastic dish, brine shrimp eggs were
added at the closed section of the chamber.
The open air section of the chamber was
then exposed to fluorescent light for 48 hrs.
Sample bottles of the same size used were
washed and sterilized before use. Different
concentrations (10, 100, 1000ug/ml) of each
of the extracts were prepared using the
extracting solvents. The tests were carried
out in triplicates.

After 48 hrs a drop of DMSO and 4 ml of
sea water were added to each of the sample
bottles containing the extract. Ten brine
shrimp larvae were carefully counted into
each of the sample bottles with the aid of
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dropping pipette and the volume of the sea
water was made up to 5 ml.

A control experiment containing 5 ml of sea
water, a drop of DMSO and ten brine shrimp
larvae was set up. The experiment was
maintained at room temperature for 24 hr
under light after which number of surviving
larvae were counted and recorded; the data
obtained were subjected to Finney’s Probit
analysis to determine the LCsp of each
extract. The toxicity is expressed by this
LCso which is defined as concentration of
the oil that kills 50% of the larvae within 24
hr. Percentage mortality was also calculated
as number of dead larvae divided by initial
number of larvae (10) multiply by 100.

. Numbberofdeadlarvae
% Mortality = —— - x 100
initialnumberoflivelarvae

Antimicrobial Analysis

The antimicrobial and antifungal activities
of the extracts of D. mannii stem were
evaluated by pour plate and surface plate
(Diffusion methods) at the Pharmaceutical
Microbiology Departmentlaboratory,
University of Ibadan, Ibadan, Nigeria. The
antimicrobial analysis was carried out based
on the method reported by Satish et al
(2008) and National Committee for Clinical
Laboratory Standards (NCCLS).

In the method a total of ten organisms
comprising three gram positive
bacteria: Staphylococcus aureus, Bacillussubtilisan
d Websillaepneumonae; three gram negative
bacteria: Escherichia coli, Pseudomonas
aeruginosa and Salmonella typhi and four
fungi Candida albican, Aspergillusniger,
Rhizopus stolon and Penicillumnitatum were
prepared to test the activities of the extract.
Six concentrations (6.25 to 200 mg/ml) of
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each of the extract were prepared using the
extracting solvent. A positive (10 pg/ml of
gentamicin for bacteria and tiocomyola for
fungi) and negative (solvents) controls were
also prepared.

Pour Plate Method (Bacteria)

An overnight culture of each organism was
prepared by taking a spatula full of the
organism from the stock and inoculated each
into the sterile nutrients and incubated for 24
hours at 37°C. From this culture, 0.1 ml of
each organism was measured and poured
into 9.9 ml of Sterile Distilled Water
(SDW). From the diluted organism 0.2 ml
was taken into the prepared sterile nutrient
agar at 45°C, then aseptically poured into
the sterile Petri dishes and allowed to
solidify for 45 minutes.

Using a sterile cork barrier of 8 mm
diameter, eight wells were bored each for
the prepared sample concentration and two
controls. The plates were left on the bench
for two hours to allow the extract to diffuse
properly into the nutrient agar and then
incubated uprightly for 24 hours at 37°C.

Surface Plate Method (Fungi)

A sterile Sabouraud Dextrose Agar (SDA)
was prepared, aseptically poured into sterile
plates and allowed to solidify after which
0.2 ml of each organism was spread on the
surface of the agar. Eight wells of uniform
diameter [8 mm] were made by using a
sterile borer and the graded concentrations
of the extract were introduced. All the plates
were left on the bench for 2 hours to allow
the extract to diffuse properly into the agar.
The plates were incubated uprightly for 48
hours at 26 — 28°C.
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Results and Discussion

Phytochemical Screening

The phytochemical screening of the ethyl
acetate extract of the bark of D. mannii
revealed the presence of steroids,
anthraquinones and terpenoids while the
methanolic extract was characterised by the
presence of tannins, saponins, terpenoids,
alkaloids and anthraquinones. Saponins had
earlier being reported from the stem bark of
the plant (Okunji and lwu, 1991; Leon et al.,
2008; Yoo et al 2010).

Brine Shrimp Lethality Assay

The brine shrimp lethality assay result of the
ethyl acetate and methanolic extract of the
bark stem of D. mannii is presented in Table
1. A general bioassay capable of detecting a
broad spectrum of bioactivity present in
crude extracts is the brine shrimp lethality
test (BST). The technique is easily mastered,
costs little, and utilizes small amount of test
material (Pisutthananet al., 2004). BST is
predictive of cytotoxicity activity and since
its introduction this in vivo lethality test has
been successively employed for bioassay-
guide fractionation of active cytotoxic and
antitumor agents (Meyer et al., 1982; Zhao
et al., 1992). For both extracts the activity
increases with increasing concentration.
However, the methanolic extract exhibit the
higher activity with percentage mortality of
36.70, 23.33 and 16.67 % at 10, 100 and
1000 pg/ml respectively, while for the ethyl
acetate at the same concentrations were
10.00, 3.33 and 0.00 %. The LCsq calculated
for the two extracts were greater than 10,000
pg/ml indicating that the extracts may not
contain cytotoxic compound of significant
interest. The brine shrimp assay has been
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used successfully for the isolation of
bioactive compounds from plant extracts
(McLaughlinet al., 1998).The method is
attractive because it is very simple,
inexpensive and low toxin amounts are
sufficient to perform the test in the
microwell scale. A compound is considered
to be cytotoxic if it inhibits vital metabolic
processes or it causes disorder in living
organisms resulting in perversion of
behaviour or death (Fatope, 1995). The brine
shrimp lethality assay has been a useful tool
for preliminary assessment of toxicity. It has
also been suggested for  screening
pharmacological activities of plant extracts
and it has been reported that extracts
resulting in LCso values of less than 250
ug/ml are significantly active (Reiser et al.,
1996).

Table 1: Bioactivity of D. manniextracts
using brine shrimp (A. salina) lethality assay

Extract Dosage LCso(pg/ml)
(ng/ml)/Survivals
1000 | 100 | 10

EA 10, | 10, | 10, | >10,000
10,7 | 10, | 10,
9 10

MeOH | 6,6, | 8,9, 9, > 10,000
7 6 9,7

Key:EA = ethyl acetate extract; MeOH =
methanol extract
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Antimicrobial Analysis

Antibacterial activity of the extracts of the
stem bark of D. manniagainst different
bacterial pathogens is presented in the Table
2. The activity of the methanolic extract is
dose

dependent, the activity increases with increase in
concentration.  The most  susceptible
organism was S. aureus being the most
inhibited by all the concentration of the
methanol extract except at 6.25 mg/ml
where none of the organism was
affected (Table 2). The least affected organism by the
methanolic extract was B. subtilis which was
resistant to the extract at dose level of 50
mg/ml Table 2. From the Table it is clear
that the minimum inhibitory concentration
(MIC) for S. aureusis 12.5 mg/ml, 25 mg/ml
for E. coli and W. Pneumonae, 50 mg/ml for
P. aeruginosa while it was 100 and 200
mg/ml  for B. subtilis and S. typhi
respectively, (Table 2).
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Table 2: The antimicrobial activity of the extracts of D. mannii on some Gram — positive and

Gram — negative bacteria

Concentration Zone of Inhibition (mm)
(mg/mi) Ethyl Acetate extract Methanol extract

SA|EC|BS|PA|WP|ST| SA |[EC| BS [PA| WP | ST

200 16 |24 | 18|16 | 14 |12 | 20 |16 | 14 | 18 | 16 | 10

100 12 120 | 14 | 14| 10 |10 | 18 |14 | 10 | 14| 14 | --

50 101012 12| - | - | 14 |12 | - | 10| 12 | --

25 - (12|10 (10| - | - |12 |10} - | - | 10 | --

125 e B L B B B e O B I B N --

KEY: SA = S. aureus; EC = E. coli; BS = B. subtilis; PA = P. aeruginosa; WP = W. Pneumonae;

ST =S. typhi

The activity of the ethyl acetate extracts of
the stem bark of D. manniagainst different
bacterial pathogens followed the same trend
as reported for the methanolic extract.
However, the most susceptible organism to
the extract was E. coli while W.
Pneumonaeand S. typhi were the most
resistant organisms, Table 2. The minimum
inhibitory concentration recorded for the
organism were 12.5 for E. coli, 25 mg/ml for
B. subtilis and P. aeruginosa50 mg/ml for S.
aureus and 100 mg/ml for W. Pneumonae
and S. typhi, Table 2.

Antifungal activity of the extracts of the
stem bark of D. manniagainst different fungi
pathogens is presented in the Table 3. From
Table 3 it is clear that the extracts were
active against all the fungi pathogens at 200
mg/ml, however, the activity decreases with
decrease in concentration of the extracts.
The most inhibited fungus was C. albicans
being very sensitive to both the ethyl acetate
and the methanolic extracts and with MIC of
12.5 mg/ml each. The other fungi A. niger,
R. stolon and P. nitatum have MIC of 50
mg/ml each with the ethyl acetate extract
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while the MIC for A. niger, and R. stolon
was 100 mg/ml and 200 mg/ml for P.
nitatum with the methanolic extract, Table 3.
Table 3:The antifungal activity of the
methanolic and ethyl acetate extract of
Dracaena mannii

Concentr Zone of Inhibition (mm)
: MeOH EA
ation
(mg/mi) CI[A[R[P|C[A[R]P
: AINISIN|A|N|S|N
21111721111
200 0(2|2|0/0|4 /4|6
1111 11111
0 g lolo| 7|6 ]2]2]2
1 11111
0 e 7|77 l4lolo]o
1 1
5 A )
1 1
12.5 ol ==~ 1ol= ||
625 |- |- |- |-|-|-

KEY: CA =C. albicans; AN = A. niger; RS
= R. stolon; PN = P. nitatum; MeOH =
methanolic extract; EA = ethyl acetate
extract
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The knowledge of extent and mode of
inhibition of specific compounds which are
present in plant extracts, may contribute to
the successful application of such natural
compounds for treatment of infection
disorder like fungal and bacterial diseases.
The present status of medicinal plants and
their products provide opportunity for the
developing countries to benefit from the
emerging marks as the developing countries
possess most biodiversity of medicinal
plants.

Conclusions

The presence of saponins and alkaloids has
been reported to be responsible for various
pharmacological properties. This study
indicates that D. mannii have potential
antimicrobial and antifungal activity but
there are slight differences in the activities
of the extracts based on the solvents that are
used for extraction, it is natural that there are
differences in their biological activities since
the solvents was of different polarity and
different compounds are extracted. The
important thing is the determination of the
biological activities that plants have and
their usability in the preparation of new
drugs. Further study is required to identify
the active constituents responsible for these
antibacterial and antifungal activities.

REFERENCES

Afolayan A.J. (2003): Extracts from the
shoots of Arctotisartotoidesinhibit
the growth of bacteria and fungi,
Pharmaceutical Biology,41: 22 — 25.

Basile,A.,Sorbo,S.,
Giordano,S.,Ricciardi,L., Ferrara,S.,
Montesano,D.,Cobianchi,R.C.,Vuott

23

o, M.L. and Ferrara,L. (2000):
Antibacterial and allelopathic
activity of extract from Castanea
sativa leaves,Fitoterapia, 71: S110 —

S116.

Bhat, R.B., Etejere, E.O., Oladipo,V.T.
(1990): Ethnobotanical studies from
Central Nigeria, Econ. Bot., (4)3:
382 — 390.

Bodeker, G. (1994). Traditional Health

Knowledge and Public Policy, Nat.
Resour., (30)2: 91 — 106.

Colombo, M.L. and Bosisio, E. (1996):
Pharmacological activities of
ChelidoniummajusL.,Pharmacol.
Res., 33: 127 — 134.

Cowan, M.M. (1999) Plant products as
antimicrobial agents, Clinic
Microbiol. Rev., 12: 564 — 582.

De Silva, (1994): Industrial Utilization of
medicinal plants in developing
countries, In: Medicinal plants for
forest conservation and healthcare,
Non-wood forest product, Bodeker
G., Bhat, K.K.S., Burkey, J., P.
Vantomme, (Eds.), No. 11 FAO
Rome ltaly.

Fatope, O. M. (1995): Phytocompounds:
Their Bioassay and Diversity,
Discovery and Innovation, 7(3): 229
— 236.

Freeman, C.D. (1997): Antimicrobial
resistance; implications for the
clinician, Journal of Critical Care
Nursing, 20: 21 — 35.

Harborne, 1.B. (1973): Phytochemical
Methods, London. Chapman and
Hall Limited pp 49 — 188.

Kayode,J., Jose,R.A. and Ige,O.E. (2009):
Conservation and  Biodiversity


https://www.researchgate.net/publication/250187386_Extracts_from_the_Shoots_of_Arctotis_arctotoides_Inhibit_the_Growth_of_Bacteria_and_Fungi?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/250187386_Extracts_from_the_Shoots_of_Arctotis_arctotoides_Inhibit_the_Growth_of_Bacteria_and_Fungi?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/250187386_Extracts_from_the_Shoots_of_Arctotis_arctotoides_Inhibit_the_Growth_of_Bacteria_and_Fungi?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/250187386_Extracts_from_the_Shoots_of_Arctotis_arctotoides_Inhibit_the_Growth_of_Bacteria_and_Fungi?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/291845191_Traditional_health_knowledge_and_public_policy?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/291845191_Traditional_health_knowledge_and_public_policy?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/291845191_Traditional_health_knowledge_and_public_policy?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/10658373_Plant_Products_as_Antimicrobial_Agents?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/10658373_Plant_Products_as_Antimicrobial_Agents?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/10658373_Plant_Products_as_Antimicrobial_Agents?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/10658373_Plant_Products_as_Antimicrobial_Agents?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/10658373_Plant_Products_as_Antimicrobial_Agents?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/13836832_Antimicrobial_resistance_Implications_for_the_clinician?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/13836832_Antimicrobial_resistance_Implications_for_the_clinician?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/13836832_Antimicrobial_resistance_Implications_for_the_clinician?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/13836832_Antimicrobial_resistance_Implications_for_the_clinician?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/13836832_Antimicrobial_resistance_Implications_for_the_clinician?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/13836832_Antimicrobial_resistance_Implications_for_the_clinician?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/13836832_Antimicrobial_resistance_Implications_for_the_clinician?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==

Int. J. Chem. Sci. Vol. 7 No. 1, pp 17-25, 2015

Erosion in Ondo State, Nigeria: (4).
Assessing Botanicals Used in the
Cure of Sexually Transmitted
Diseases in Owo Region,
Ethnobotanical Leaflets, 13: 734 —
738.

Leon, A.T., Kemvoufo, B.P., Remy, B.T.,
Marius, M., Jules, D.D., Telesphore,
B.N., Pierre, W., Aurelio, G.C. and
Hee-Juhn, P. (2008) In Vivo Anti-
Inflammatory Effect of a New
Steroidal Saponin, Mannioside A,
and Its Derivatives Isolated from
Dracaena mannii,Arch. Pharm. Res.,
31(5): 653 — 658.

Mahesh, B. andSatish, S. (2008):
Antimicrobial activity of some
important medicinal plants against
plant and human pathogens,World J.
Agri. Sci., 4(5): 839 — 843.

Mahonge, C.P.l., Nsenga, J.V., Mtangi,
A.C.(2006): Utilization of medicinal
plants by Walguru people in east
Uluguru mountains, Tanzania”, Afr.
J. Trad.CAM, (3)4: 121 — 134.

McLaughlin, J.L. (1991): Methods in plant
biochemistry. In; Hostettmann K.,
(Ed) Assay for bioactivity, Academic
press. London, pp. 1 —32.

McLaughlin,J.L., Rogers,L.L. and
Anderson,J.E. (1998): The use of
biological assays to evaluate
botanicals, Drug Information

Journals, 32: 513 — 524.
Meyer, B.N., Ferrighi, N.R., Putnam, J.E.,
Jacobsen, L.B., Nichols, D.E. and

McLaughlin, J.L. (1982): Brine
shrimp: A convenient  general
bioassay for active plant

24

constituents, PlantaMedica, 45: 31 —

34.

Mimaki, Y., Kuroda, M., Ide, A,
Kameyama, A., Yokosuko, A. and
Sashida, Y. (1999): Steroidal

saponins from the aerial parts of
Dracaena dracoand their cytostatic
activity on HL-60
cells,Phytochemistry, 50: 805 — 813.

Mimaki, Y., Kuroda, M., Takaashi, Y.and
Sashida, Y.(1998): Steroidal
saponins from stems of Dracaena
concinna, Phytochemistry, 47: 1351
—1356.

National Committee for Clinical Laboratory
Standards (NCCLS)(2003) Methods

for Dilution Antimicrobial
Susceptibility Tests for Bacteria That
Grow  Aerobically; Approved

Standard—Sixth Edition. NCCLS
document M7-A6 (ISBN 1-56238-
486-4). NCCLS, 940 West Valley
Road, Suite 1400, Wayne,
Pennsylvania 19087-1898 USA.

Nita, T., Arai, T. and Takamatsu, S. (2002):
Antibacterial activity of extracts
prepared  from  tropical and
subtropical plants on methicillin-
resistant Staphylococcus aureus,J.
Health Sci., 48: 273 — 276.

Noumi, E., Amvam Z.P.H. and Lontsi, D.
(1998): Aphrodisiac plants used in
Cameroon,Fitoteriapia, LXIX, 2: 125
—134.

Okunji, C.0O., Iwu, M.M.and Hostettman, K.
(1991): Molluscicidalsaponins from

the fruit pulp of Dracaena
mannii,Int. J. Crude Drug Res., 29:
66 — 70.


https://www.researchgate.net/publication/237544007_Antimicrobial_Activity_of_Some_Important_Medicinal_Plant_Against_Plant_and_Human_Pathogens?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/237544007_Antimicrobial_Activity_of_Some_Important_Medicinal_Plant_Against_Plant_and_Human_Pathogens?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/237544007_Antimicrobial_Activity_of_Some_Important_Medicinal_Plant_Against_Plant_and_Human_Pathogens?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/237544007_Antimicrobial_Activity_of_Some_Important_Medicinal_Plant_Against_Plant_and_Human_Pathogens?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/237544007_Antimicrobial_Activity_of_Some_Important_Medicinal_Plant_Against_Plant_and_Human_Pathogens?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/237544007_Antimicrobial_Activity_of_Some_Important_Medicinal_Plant_Against_Plant_and_Human_Pathogens?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/237544007_Antimicrobial_Activity_of_Some_Important_Medicinal_Plant_Against_Plant_and_Human_Pathogens?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/237544007_Antimicrobial_Activity_of_Some_Important_Medicinal_Plant_Against_Plant_and_Human_Pathogens?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/43563256_Utilization_of_medicinal_plants_by_Waluguru_people_in_East_Uluguru_mountains_Tanzania?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/43563256_Utilization_of_medicinal_plants_by_Waluguru_people_in_East_Uluguru_mountains_Tanzania?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/43563256_Utilization_of_medicinal_plants_by_Waluguru_people_in_East_Uluguru_mountains_Tanzania?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==
https://www.researchgate.net/publication/43563256_Utilization_of_medicinal_plants_by_Waluguru_people_in_East_Uluguru_mountains_Tanzania?el=1_x_8&enrichId=rgreq-eb26ccf67ff8628e249ea2753ce80d8b-XXX&enrichSource=Y292ZXJQYWdlOzI4MDIzNDQ1NDtBUzoyNTM2NjU5NTI5MjM2NTNAMTQzNzQ5MDA4NDk0OA==

The Phytochemical Screening and Toxicity of the Stem Extracts of Dracaena Manni (Baker)

Panda,S.K. and Dutta,S. K. (2011):
Antibacterial activity from bark
extracts of

pterospermumacerifolium(L.) Willd,
IJPSR, 2(3): 584 — 595.

PatiLlU.H. and Gaikwad,D.K. (2011):
Phytochemical  Evaluation  and
Bactericidal Potential of

TerminaliaarjunaStem Bark, 1JPSR,
2(3): 614 — 619.

Pisutthanan,S.,Plianbangchang,P.,Pisutthana
n,N.,Ruanruay,S. and Muanrit,O.
(2004): Brine Shrimp Lethality
Activity of Thai Medicinal Plants in
the Family Meliaceae, Naresuan
University Journal, 12(2): 13 — 18.

Rieser, M.J., Gu, Z.M., Fang, X.P., Zeng, L.,
Wood, K.V. and McLaughlin,
J.L.(1996): Five novel mono-
tetrahydrofuran  ring  acetogenins
from the seeds of
Annonamuricata,Journal of Natural
Products, 59: 100 — 108.

Satish S., Mahesh B. (2008) Antimicrobial
activity of some important medicinal
plants against plant and human
pathogens,World J Agric Sci.,4:839—
843.

Sofowora, A. (2008): Medicinal Plants and
Traditional Medicine in Africa. 3rd.
Edition, Spectrum Books Limited,
Ibadan, Nigeria, 37 — 43, 249 — 258.

Sofowora,  E.A. andOlaniyi,A. A. (1975):
Phytochemical =~ Examination  of
Dracaena ManniiStem Bark, Planta
Med, 27(1): 65 — 67.

Thatoi, H.N., Panda, S.K.Dutta, S.K.
(2008): Phytochemical and
antimicrobial evaluation of three

medicinal plants from Similipal: A

25

note, Plant Science Research,30: 48

—-51.

Trease, G.E. and Evans, W.C. (1989):
Pharmacognosy,  13th  Edition.
BailliereTindall, London, pp. 176 —
180.

Velickovic, D.T., Randjelovi, N.V.
andRistic, M. (2003): Chemical
constituents and  antimicrobial
activity of the ethanol extracts
obtained from the flower, leaf and
stem of Salvia officinalisL, J. Serb.
Chem. Soc., 68: 17 — 24.

WHO, (1993): Regional Office For The
Western Pacific, Research
Guidelines For Evaluating The

Safety And Efficacy Of Herbal
Medicines, Manila.

Yoo, M.S., Ki,Y.S., Park,H., Cho,Y. and
Lee,K. (2010): DR 11,a new saponin
derivative isolated from Dracaena
mannii, induces autophagy in A549
human lung cancer cells, Book of
Abstract of the Annual Meeting of
the Korean Society for Biochemistry
and Molecular Biology (KSBMB),

pp. 172.

Zhao, G., Hui, Y., Rupprecht, J.K,
McLaughlin, J.L.and Wood, K.V.
(1992): Additional bioactive

compounds and trilobacin, a novel
highly cytotoxic acetogenin, from
the bark of Asiminatriloba”, Journal
of Natural Products, 55: 347 — 356.



