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Abstract— Three alcoholic extracts from Cerbera odollam L.(Suicide tree) , Syzygium aromaticum L. (Clove) and Swietenia macrophyllai
L. ( Mahogany) at concentrations of 500 ppm, 1000 ppm, 2000ppm and 3000ppm, were tested for antifungal activity in vitro on Penicillium
digitatum, Aspergillus niger and Fusarium sp isolated from naturally infected citrus fruit. The water extracts served as control. Results show
the alcoholic extract concentrations were more effective than the water extract control in showing antifungal activity (P<0.05) against test
pathogens. All 3000ppm concentration from Cerbera odollam L. showed a 90% inhibition zone for all the three fungi. The inhibition zone of
Syzygium aromaticum L .and Swietenia macrophyllai L. were 40% and 60% respectively, at the same 3000 ppm concentration. Plant
extracts are viable alternatives to chemical pesticides; they are readily available non-pollutive, cost effective, non-hazardous, and they do
not disturb ecological balance. Moreover, Investigation are to test the efficacy of these extracts practical application.

Index Terms— Plant extracts, Cerbera odollam L., Post-harvest pathogens, Disease management, Botanical biopesticide

1 INTRODUCTION

ost-harvest diseases account for 50% of losses in fruits

stored under poor storage conditions especially under high
humidity. They pose a major problem to the agriculture indus-
try (Agrios, 2005). Citrus fruits are one of the crops susceptible
to post-harvest diseases caused by fungi under poor storage
conditions. The most important fungi causing post-harvest
diseases include: Penicillium spp, Aspergillus niger, Monilinia
lax, and Rhizopus stolonifer (Ogawa et al., 1995) . Many fruits
are prone to damage caused by insects, animals, early splits,
and mechanical harvesting. The damage predispose the fruit
to wound invading pathogen Aspergillus flavus, and other fun-
gi, that causes the decay to spread in stored citrus fruits. As-
pergillus flavus can pose as a serious health problem because of:
its production of aflatoxin, which is a group of toxic and carci-
nogenic compounds (Diener et al., 1987, Wilson and Payne
1994 ; Palumbo et al., 2006).

Synthetic fungicides, such as, thiabendazole, imazalil and
sodium ortho-phenyl phonate (Poppe et al., 2003) have been
used traditionally to control postharvest diseases. However,
their excessive use, high cost, residues in plants, and devel-
opment of resistance, have left a negative effects on human
health and the environment (Paster and Bullerman, 1988; Bull
et al., 1997). Environmentally friendly plant extract agents
have shown great potential as alternatives to synthetic fungi-
cides (Janisiewicz and Korsten, 2002; Zhanget al., 2005).
Recently, the antimicrobial activity of biodegradable and safe
higher plant products (Kumar et al., 2008) has attracted the
attention of microbiologists. However, the actual use of these
products to control postharvest pathogens of fruits, particular-
ly citrus pathogens, is still limited. The purpose of the current
research is to test the possibility of using extracts from Suicide,

Clove, and Mahogany trees to control or inhibit post-harvest
diseases causing pathogens in citrus fruits.

2. MATERIALS AND METHOD
2.1 COLLECTION OF DISEASED FRUITS

Wet markets at Kangar (Perlis) and Georgetown (Penang)
were surveyed in December 2010, to observe common post-
harvest disease symptoms in oranges, lemons, and grape
fruits. The prominent symptoms observed were the growth of
green, black, white, or blue colored molds on the fruits. Ran-
dom samples were collected from citrus fruits and brought to
the Microbiology laboratory of the School of Bioprocess Engi-
neering, University Malaysia Perlis for further studies. The
fruits were washed with water, disinfected with 10 % sodium
hypochlorite, and cultured in sterilized PDA media under
aseptic lamina conditions, for identification, single-spore isola-
tion, and propagation under laboratory conditions at 25°C.

2.2 PATHOGENS

The pathogens identified using the taxonomic and morpholog-
ical references were Aspergillus niger, Penicillium digitatum, and
Fusarium sp. Highly aggressive, single-spore isolates of P. digi-
tatum , A.niger and Fusarium sp. originally isolated from citrus
fruits were grown on potato dextrose agar (PDA) at 25°C for 7
days. The spores were harvested by flooding the media sur-
face with distilled water and gently agitating the plate to dis-
lodge spores (Obagwu and Korsten, 2002). The spores were
then refrigerated for further studies and propagation.

2.3 PREPARATION OF PLANTS FOR EXTRACTION
Cerbera odollam L (Suicide tree), Syzygium aromaticum L.
(Clove), and Swietenia macrophyllai (Mahogany) were col-
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lected from a kitchen garden housing-estate Kangar. The col-
lected samples were washed under running water, to get rid
of dirt, insects and plankton. Subsequently they were dried
overnight in the laboratory-electric oven at 40c. One 100g of
the material (leaves and fruits) were pulverized using an elec-
tric mixer, and preserved in labelled glass which were sealed
until use.

2.4 PREPARATION OF PLANT EXTRACTS

The extraction technique used was a modification of Ruch’s
(2001) method. Up to 50g each of the oven dried and pulve-
rized powered material from Azadirachta indica (Neem), Cym-
bopogon citratus (Lemon grass) Zingiber officinale (Ginger), Cap-
sicum frutescent (Chilly) Syzygium aromaticum (clove) were
treated with 500 ml of 95% alcohol with constant stirring for 30
min. After stirring, the solutions were filtered through 2 layers
of cheese-cloth gauze and Whitman’s (No.2) filter paper before
the filtrates were subjected to evaporation through Rotary
Evaporator at 60°C degree for 60 min. The dark spongy mate-
rials from the Rotary evaporator were removed and dried in
an oven at 37°C for 2 days. The dried powder was stored in
small and sterilized 5ml screw-capped glass bottles they were
refrigerator (4°C) until further use.

2.5 PREPARATIONS OF PLANT EXTRACT DILUTIONS

The Suicide tree, Clove and Mahogany powder extracts were
removed from the refrigerator and were brought to the lab for
the preparation of extract dilutions. Aliquots of 1.0g, 2.0g
an3.0g from each powder (plants) were mixed with organic
solvent dim ethyl sulfoxide (DMSO) to obtain the concentra-
tions required after the complete volume with distilled water
to make dilutions of 500 ppm, 1000 ppm, 2000 ppm, and 3000

ppm.

2.6 IN VITRO SCREENING

PDA media was incorporated in forty-five 50 ml glass flasks
and autoclaved for 20 min. After autoclaving, the flasks were
cooled to about 45°C. Approximately 5ml of plant extract,(500
ppm, 1000 ppm, 2000 ppm, and 3000 ppm) were taken form
the Suicide tree, Clove, and Mahogany. They extracts were
pipetted into four of the forty-five 50 ml flasks and were gent-
ly agitated by hand for 2 min for a proper mixing of extract.
Up to 20 ml aliquots of the mixed media were dispensed into
9cm petri-dishes. Subsequently chloramphenicol (250 ml/g
per petri dish) was added to the medium to prevent bacterial
growth (Nikos et al., 2007). The experiment was performed
under aseptic lamina conditions and replicated thrice. Ap-
proximately 1ml from P. digitatum, A.niger and Fusarium. Sp
spore suspensions (conc.1l x 10¢ spores/ml) were pipetted on
the center of the amended PDA extracts. The inoculated plate
was then incubated at 25°C for 10 days. The petri-dishes in-
oculated without the extract concentrations, served as control.
Moreover colony diameter was determined by measuring the
average radial growth. The inhibition zone (P), was measured
using the formula of Francisco (2010):

Where C is the colony cm? of the control and T is of the treat-
ments (three replicates).

3.STATISTICAL ANALYSIS

The experimental data was subjected to analysis of variance
(ANOVA). Significant differences between mean values were
determined using Duncan's Multiple Range test (P= 0.05) fol-
lowing ANOVA. Statistical analyses were performed using
SPSS (SPSS Inc., Chicago, USA).

4 RESULT

The post-harvest fungi which were identified on the basis of
their cultural and morphological characteristics, and tested for
anti microbial activity were Penicillium digitatum, Aspergillus
niger, and Fusarium sp. Mixing culture PDA media with all
concentrations ( 0 ppm (control), 500 ppm, 1000 ppm, 2000
ppm, and 3000 ppm) of the plant extracts from Cerbera odollam
L. showed significant results (P>0.05, Fig. 1) compared with
the control. Penicillium digitatum showed a reduction in colony
development in ascending order; ranging from 69.3%, 77.8 %,
83.7 %, and 93 % at concentrations of 500, 1000, 2000, and 3000
ppm respectively. Aspergillus niger recorded inhibition zones
of 74%, 80.7%, 86.6%, and 95.1% at similar plant extract con-
centrations. The inhibition zones observed in Fusarium sp were
57.7% 68.5%, 73.1% and 95%. No inhibition zone was seen in
control treatments. The results show that 3000 ppm achieved
the best results in inhibiting mycelial growth among three
fungi the three fungi studied.

Result of the efficacy of plant extracts on post-harvest patho-
gens in citrus fruits are presented in Figures.1, 2, and 3. A dif-
ferent trend in the microbial inhibition activity (P>0.05) of the
Cerbera odollam L. extract was observed with all three fungi
(Aspergillus niger, Penicillium digitatum, and Fusarium sp) ex-
cept at 3000ppm.
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Figurel. Impacts of ethanolic extract of Cerbera odollam L
.(Suicide tree) expressed as % of inhibition zone on colony
growth (cm2 ) of Pencillium digitatum, Aspergillus niger and
Fusarium sp, raised on PDA and incubated at 25°C.
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Figure 2. Impacts of ethanolic extract of Syzygium aromaticum L
.(Clove) expressed as % of inhibition zone on colony growth (cm2) of
Pencillium digitatum, Aspergillus niger and Fusarium sp raised on PDA
and incubated at 25°C.

Figure 3. Impacts of ethanolic extract of Swietenia macrophyllai L. (Ma-
hogany). expressed as % of inhibition zone on colony growth (cm?) of
Pencillium digitatum, Aspergillus niger and Fusarium sp raised on PDA
and incubated at 25°C.

To modify the running headings, select View Header and Foo-
ter. Click inside the text box to type the name of the journal the
article is being submitted to and the manuscript identification
number. Click the forward arrow in the pop-up tool bar to mod-
ify the header or footer on subsequent pages. The impact of
concentrations on the inhibition diameters of the fungi are pre-
sented in Table 1. The data shows different effects. Syzygium-

aromaticum L. gives slow inhibition zones (40%) for both extracts
at concentrations of 500ppm to 3000 ppm, in contrast with the

control treatment. The impact medial of Swietenia macrophyllai
L. in the inhibition zone on colony growth (60%) is also given

Table 1. Impacts of extracts of Cerbera odollam L., Syzygium aro-
maticum L. and Swietenia macrophyllai plant extracts on Colony
Diameter [CD] in cm of Penicillium digitatum, Aspergillus niger
and Fusarium sprose on PDA

CD* refers to colony diameter  P.d= Penicillium digitatum

A.n= Aspergillus niger F.sp = Aspergillus niger

5- Discussion

The objective of the current research is to study the effect of plant
extracts on the mycelia growth of, Penicillium digitatum, Aspergillus
niger and Fusarium sp that are pathogens of the post-harvest diseases
of citrus fruits, as reported by Eckert & Sommer,(1967),and Adaska-
veg et al, (2002). These diseases have caused 10-30% decrease in crop
yield and marketing quality (Agrios, 2005, and Serrano et al., 2005).

The use of biocontrol agents from plant extracts like lemon, citronella,
clove, mint, thyme and oregano oils has been employed by Viuda-
martos et al (2007), as alternatives for conventional synthetic pesti-
cides in plant disease control. The plant extracts that are reportedly
effective against the fungi Penicillium digitatum include garlic (Obag-
wa,2002), neem (Mossini, et al.,2009), Withania somnifera and Acacia
seyal (Samson, 1984),and mustard and horseradish (McOnie,1964).

Clove completely inhibits the mycelia growth of A. flavus and aflatox-
in formation (Karapynar, 1989) . Aspergillus niger has been noted for
its carcinogenic aflatoxin production in diseased plants. Montes and
Carvijal (1998) , in their research for involves screening more than 280
plant species for their inhibitory effect on the toxin, have reported
that about 100 of these plants have some activity on the growth of
toxin production by fungi

Garlic extract has a positive effect on Fusarium inhibition (Anjorin et
al., 2008). Saxena and Mathela (1996), in their study on the inhibitory

effect of plant extracts on Fusarium, have reported that, Azadirachta
indicia, Artemisia annua, Eucalyptus globules, O.cimum, Sanctum and
Rheum emod , have shown significant reduction of pathogens. In the
current research, the Suicide tree at 3000 ppm has been discovered to
shows almost 95 % inhibition of the mycelia growth in culture me-
dium.

CONCLUSION

Most plant derivatives, phenols and alkaloids tend to show positive
effect on the inhibition  of postharvest fungal or bacterial pathogens.
Amidst an increasing global environmental pollution, these plant
extracts or botanicals have great replace potential replacing conven-
tional synthetic pesticides in the future.
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