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ABSTRACT

The aim of the present study was to assess théurgsi activity of seed oil of Ricinus communistalh, fast
growing, branching perennial shrub that can grow tgp3m high. It is a medicinal plant widely usedthe
treatment of various diseases and ailments. Thelddined from the seed is used in the treatmeptle$, chronic
dysentery, ringworm, itch and other skin disea3é® seed oil was tested for antifungal activity ingilLentinus
sajor-caju using agar disc diffusion method. Thecdiwere loaded with aDof the oil extract at concentrations of
1.2, 2.4, 4.8 and 9.6pug/disc. Fluconazole (100sgjdvas used as positive control while 95% metharad used
as negative control. The zone of inhibition was smeed after incubation at 3 for 24 hours. The percentage
yield of the extracted oil was 32.4% and physicaubkal analysis showed that it is of good qualitheTseed oil
exhibit a concentration-dependent increase in antial activity and high relative percentage inhitit against L.
sajor-caju compared to standard antifungal ageritede findings indicated that R. communis seedaoille used
as a preservative agent against white rot causet. sajor-caju.

Keywords: Ricinus communis, Lentinus sajor-cajphysicochemical analysis, disc diffusion methodatiee
percentage inhibition, antifungal activity.

INTRODUCTION

Wood is the most accessible and sustainable miatgiiaed by humans since times immemorial [1]idta very
important material which under normal circumstaneél give centuries of service [2]. However likeher
biological materials, wood can be degraded by aetyarof organisms including, bacteria, fungi, inseand
mollusks [3]. Wood degrading fungi attack and metale the three main components of wood and wooden
materials (i.e. lignin, cellulose and hemicellusthereby causing dimensional changes in themehesstricting
the use to which they can be put [4]. These fuagi be divided into three different categories Hgm#ite rot,
brown rot and soft rot. White rot fungi belong ke tclass Basidiomycota. This class of fungi produbeee types of
extracellular phenoloxidases, which enable thenmit@ate lignin depolymerization, namely manganeseoxidase
(MnP), Lignin peroxidase (LiP), and Laccase (L&) Lentinus sajorcaju (Fr.) Fr. is a commercially important
and edible mushroom belonging to the oyster mushréamily. It is the second most cultivated ediblasiroom
worldwide due to its medicinal and nutritional valeoupled with its ability to grow on agriculturahstes and other
varieties of substrates [6]. It is a white rot dus capable of secreting enzymes such as perogidasklaccases
hence providing it with the ability to colonize adégrade many lignocellulosic substrates [7]. Tkgrddative
ability of this fungus on wood and other lignoctdkic materials make it an economically importanhdal
material.
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Medicinal plants have been utilized for ages in treatment of diseases and infections caused bgsipiar
organisms, bacteria, viruses, and fungi. Thesetplare important not only as the major source dbdedrugs, but
also as starting materials in the synthesis of nsamyi-synthetic drugs [8]. Different parts of thesedicinal plants
or their products, believed to contain medicinadgarties, such as leaf, root, bark, seed pulp dndawe been
utilized in the treatment of various diseases almdeats through ingestion or external applicati®h Pils obtained
from medicinal plants have been widely investigdtedheir activity against pests, insects, baatgiingi and other
microorganisms [10]. Castor plant taxonomically wmoas Ricinus communid.. is a fast growing suckering
perennial monoecious shrub belonging to the Eugluahe family. Ifs native to Africa, but can be found in both
tropical and temperate regions of the world [11eTplant is rich in phytochemicals such as Riciiwo#eid, ricin,
p-coumaric acid, ferulic acid, o-coumaric acidsinine, syringic acid, cinnamic acids, stigmastefatosterol e.t.c
[12]. The plant is widely utilized in the treatmesftdifferent diseases and ailments, and diffepamts of the plant
is used to treat diseases and ailments such asdwboils, sores, cough, jaundice, asthma, painflhdys, colic,
skin and eye diseases, abscess, e.t.c. [13]. Tdus sd this plant are not left out as it is usedhasten childbirth,
treat colic, ringworms, itching, warts, dandruféithoss and haemorrhoids. The oil obtained fromstéxed is used in
soap making, and it is also used to treat bowdlarmmation or irritation, piles, chronic dysentemyd skin ailments
[12]. The leaf extracts as well as the oil obtdifimm the seeds has also been reported to poastsscrobial
activity, necessitating their use in the treatmadrdifferent types of skin diseases such as itclgworm, e.t.c. [14].
The aim of this study was to evaluate and validla¢éereported antimicrobial activity &. communiseed oil orlL.
sajor-cajuthrough arin vitro antifungal assay.

MATERIALS AND METHODS

Collection of plant materials
Seeds oR. communisvere obtained from Moniya, Ibadan, Oyo state imuday 2013. A voucher specimen of the
plant was deposited in the Forestry Research ustidf Nigeria (FRIN) herbarium.

Oil extraction
The seeds were dehulled, air-dried to reduce thistore content and ground with a blender. The mkpnt in the
ground seeds were then exhaustively extractedSioxailet apparatus using n-hexane as solvent.

Physico-chemical properties of extracted oil.

The percentage yield of extracted oil was deterthiaecording to method of Rao et al.[15]. Physicerultal

properties of the oil such as specific gravity,dacalue, saponification value, and iodine value evéetermined
immediately after oil extraction. Specific graviigt 32C) was determined using specific gravity bottlefrRetive

Index (using water as reference) was determinaagusbbe’s refractometer, while acid, saponificataord iodine
values were determined according to procedure afdde [16].

Sourcing and culturing of test microorganisms

ThelL. sajor-cajustrain P32-1 used was obtained from the culturlectibn at pathology laboratory of the FRIN.
This stock culture was sub-cultured, and maintaimregbotato dextrose agar medium at Nigeria IngtiaftScience
Laboratory Technology (NISLT), Ibadan.

Antifungal assay (disc diffusion assay)

Filter paper disks of 6mm diameter were preparethfkWhatman (no 1) filter paper (England) and s in an
oven at 68C before use. Four concentrations were prepared fin@ extracted oil and 50 pl were impregnated onto
each disc such that each of them received a despgealent to 9.6 pg/disc, 4.8 pg/disc, 2.4 png/disd 1.2 pg/disc
respectively. Each disc was allowed to dry for hiBwutes before being placed on the agar plate, whiad
previously been inoculated with the test microoiglamr) by means of sterile forceps. Each of the digas slightly
pressed against agar surface. Fluconazole (100sgp&krved as positive control (PC) while Methaa@l pl/disc)
was used as negative control (NC). All the bioagsates were incubated overnight at 37°C. The amgiél activity
was assessed daily for three days by measurindidingeter of inhibition zones in millimeter (considé as zone of
inhibition) produced by different concentrationstioé seed oil, using a transparent ruler. The éxymart was done
in triplicates under strict aseptic conditions tmimize errors and ensure consistency of all figdin
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Determination of relative percentage inhibition ofoil extract
The relative percentage inhibition of the extraaiédvith respect to positive control was calcuthecording to the
Gaurav [17] method as illustrated below.

Relative percentage inhibition of the test extratD0X (x-y)/ (z-y)

Where,

x: total area of inhibition of the test extract

y: total area of inhibition of the solvent

z: total area of inhibition of the standard antifunggéent

The total area of the inhibition was calculatedubing area =r2; where, r = radius of zone of inhibition.

Statistical analysis

The bioassays were conducted in triplicate anditita obtained were expressed as meanz standamideyiSD)
(where n=3) for each treatment. The data obtainedevwsubjected to analysis of variance (ANOVA) for a
completely randomized design using SPSS 16.0 farxddivs (SPSS Inc., Chicago, lllinois, USA). Duncamtiple
range test (DMRT) was used to separate differeaossng means. A value <0.05 was regarded as statistically
significant.

RESULTS AND DISCUSSION

One of the most important properties establishimg quality and present condition of oil is the pbgshemical
properties of the oil. The acid and peroxide valoésil are valuable measures of its quality, ieivelue is a
measure of its degree of unsaturation, saponifinatalue is a measure of average length of thg éatyl residues
presents in the oil and it therefore determinesuieto which the oil can be put while the acidiedk a measure of
the degree of oxidative damage. The percentage gfahe oil extracted from the seedsbfcommunisvas 32.4%
(Table 1). This percentage is fairly high compai@dome oil-rich seeds; therefore this oil can lassified as high
yielding. This oil is a viscous pale amber liquidttwdistinct odour. The low iodine value Bf communiseed oll
shows that though it contains unsaturated fattgsabit the percentage of these unsaturated fdttg a&clow, hence
the oil can be classified as nondrying oil ther@stifying its use as a lubricant, in hydraulic keafluids and in
soap making. The low acid value of the oil shovat the oil is of high quality and has been minimalydrolyzed
by degradative agents and lipases. The slightliz aponification value of the oil shows that theamenolecular
weight of fatty acids present in the oil or the renof ester bonds present in the oil is slightiyghh The low
peroxide value of the oil is an indication that tiehas been minimally oxidized by singlet or teijpoxygen. Since
the result of the physicochemical analysis of thigaetedR. communiseed oil falls within the specification range
specified by ASTM for quality castor oil, the exttad seed oil is of good quality.

Thein vitro antimicrobial activity of thdR. communiseed oil againdt. sajor-cajuwas assessed both quantitatively
and qualitatively by the presence or absence dbiititn zones and zone diameters. Results of thin&robial
screening tests carried out are shown in Tablecan be observed that there is a concentratioerttignt increase
in the zones of inhibition (Fig 1), as it rangesnfr 11.2 to 27.7 mm. This shows that the oil exteattibitin vitro
antifungal activity against the testedsajor-cajustrain. A comparison of the antifungal activitytbé oil extract to
evaluate their relative percentage inhibition coredawith Fluconazole (PC), (Table 2), showed thdlt.2 pg/disc
concentration the oil extract caused an 8.0 % tialuin fungal growth compared to the PC, at 2.4djsg it caused

a 25.6% reduction, at 4.8 pg/disc it caused a 49@daction and at 9.6 pg/disc it caused a 79.7%atexh in
fungal growth (Fig 2). It is apparent from thisultghat 9.6 pg/disc concentration is the mostafée as it records
the widest inhibition zone and the greatest in@éaselative inhibition. The demonstration of &mtigal activity by

R. communiseed oil therefore scientifically justifies théambmedicinal use of the plant, especially in tleatment

of skin diseases and wounds. This result is ineagent with the findings of Akpomie [18] who discoseé that
Citrus sinensisseed oil possessed antifungal activity agalPaéecilomycessp., Penicillium sp. andRhizopus
nigricans. In another study, Mossini et al. [19] also discedethat neem seed oil exhibited antifungal activity
againstPenicillium verrucosunand Penicillium brevicompactumThe result is also in accordance with previous
results of Zarai et al. [20] who discovered thatesgial oil from the leaves d®. communigxhibited antifungal
activities againsPenicillium digitatum, Fusarium solani, Botrytisneireaand Aspergillus nigerJain and Nafis [21]
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also investigated and discovered that aqueousebdsficts ofR. communigpossess antifungal activity agairGt
glabrataandC. albicans.

Table 1: Physicochemical properties of the extracttR. communis seed oil and American Society for Testing and Mat&ls (ASTM)
specification for quality Castor oil

Chemical Indices

Extracted Oil

ASTM Specification Range)

Oil yield (%) 32.4 _
Specific gravity (27C) 0.96g/cm 0.957-0.968 (20-2%)
Acid value 2.7mg KOH/ g of Oil 0.4-4.0
lodine value 84g,l 100g of Oil 82-88
Saponification valu 181mg KOH/ g ofOil 17E-187

Peroxide valu

7.5C

Table 2: Antifungal activity of oil extract of R. communis againstL. sajor-caju

Treatments Z| Diameter (mm) + SD ZI Grand Mean
Days after Incubation Relative
(Conc. (ug/disc)) fDay 29 Day 3°Day (mm) £ SD Inhibition (%)
NC (50pl/disc) 8.8+2.2 7.1+#15 6.0+1.5 7.3£1.4 -
1.2 13.241.2 112+1.C 9.1+0.¢ 11.242.1° 8.C
2.4 18.5+1.7 16.6+1.7 15.2+2.4 16.841.7 25.6
4.8 245+1.3 224414 20.0+1.1 223823 49.6
9.€ 29.5+2.1 27.7+15 26.0+1.1 27.7+18° 79.%
PC (100 pg/disc) 31.6+2.5 30.4+1.7 29.5+1.5 306%1. -

*Each value represents the mean of three deternsnan
Note: Means with different letters are signifidgrdifferent from each other at p< 0.05 as deteradiioy DMRT.

35 +
30 - I I
25 A I
20 A
I mDay1l
15 -
Day2
10 - 1 mDay3
. IIi
0 = T T T T T
NEGATIVE 1.2 pg/disc 2.4 ug/disc 4.8 pug/disc 9.6 pg/disc  POSITIVE
CONTROL CONTROL

Fig 1: Summary of the zone of inhibition observedn each group after exposure tdR. communis seed oil
CONCLUSION

This study further emphasized thitcommuniseed oil indeed possessed antifungal activitye Aigh yield of the

oil extracted and the antifungal activity of thé @gainstL. sajor-caju,as presented in table 2, and the ecofriendly
nature of the oil shows that the extracted oil sarve and should be used as a natural drug fdrehagnent of white
rot caused by. sajor-cajuor it could be used as a preservative againsttiofes caused bl. sajor-cajuand other
white rot fungi. But furthein vitro andin vivo studies are required to further investigate thefficacy of the oil
extracts.

Also, further work is needed to determine the idgmtf the antifungal compound present within tlieas well as to
determine its mechanism of action.
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Percentage reduction in fungal growth vs Concentratin
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Fig 2: Relative percentage inhibition of growth ofL. sajor-caju by R. communis oil extract
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