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ABSTRACT

An evaluation of three plant extracts, Parkia blgdsa, Moringa oleifera and Daniellia oliveri in theontrol of
fungal pathogens isolated from garri (fried masHedmented cassava) in Makurdi was conducted. Thegafu
pathogens isolated from the garri samples were Agihgs flavus, Aspergillus niger, Botryodiplodidgobromae
and Aspergillus fumigatus. Water and ethanol extrad the plant species at concentrations of 20086460%,
80% and 100% were tested against the fungal isslatevitro. The inhibitory effects of water extmcif Moringa
oleifera, Parkia biglobosa and Daniellia oliveri &00% on all test organisms ranged from 1.15 tdi® and at
20% it ranged from 3.50 to 8.00cm. The inhibitoffeet of ethanol extract of Moringa oleifera, Pakdiglobosa
and Daniellia oliveri at 100% on all test organismanged from 0.70 to 4.00cm and at 20% it rangeanf2.50 to
9.50cm. The antifungal activity of the extracts tewvaand ethanol) increased with increase in concafn.

Analysis of Variance revealed higher significanhibitory effects of both water and ethanol extraats100%
(2.02cm) and (2.50cm) respectively and least inbibieffect at 20% (6.06cm) and (7.08cm) respelgtif@ most
fungal isolates. There was no significant differeiiic the grand mean inhibitory effect of both waded ethanol
extract on the test fungi at P = 0.05. The extragft®arkia biglobosa, Moringa oleifera and Daniellbliveri are
potentially useful antifungal agents, inhibitingh@al growth at all concentrations.

Keywords. Evaluation, Garri, Plant extracts, fungal pathegeMakurdi.

INTRODUCTION

Garri is the most popular cassava product in Affida(Thohaet al.,2007). It is widely accepted in both rural and
urban areas [2] (Frazier, 2000). Traditional prefian techniques vary by region and by ethnic grduye variation

in the preparation techniques practiced among réiffelocalities has resulted in a non — uniformdwma with
respect to quality, shelf life and safety practiassociated with the production and storage opthduct.

Microbial proliferation in garri is a major econamgoncern. The major agents that contaminate alereih unfit for
consumption are moulds, insects and mites [3] (@giend Ikenebomeh, 2005). The growth of mold imigaises
the risk of mycotoxin related illnesses to conswsm@lant extracts have been recorded to have isignifactivities
against fungal organisms in plant products. Alse tise of extracts from higher plants in the contrfofungal
organisms that contaminate food products have begmrted [4] (Tiwari, 1997).

This study therefore evaluates the extractBarkia biglobosa Moringa oleiferaandDaniellia oliveri in the control
of fungal pathogens isolated from Garri in Makurdi.
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MATERIALSAND METHODS

Collection of Garri Samples
A total of 20 samples of Garri were collected inyethylene bags from the major markets within Makuwand
taken to the Botany laboratory of the Benue stateeusity for isolation of fungal pathogens.

Media Preparation

The medium used for isolation of fungi was Potatexitose Agar (PDA). This was prepared according to
manufacturer’s instruction. About 36.9g of powdeRIDA was dissolved in 1 litre of sterile distilledater and
sterilized at 129C for 15mins. After cooling, it was poured intoriiePetri dishes.

I solation of Fungal pathogens

The garri which were tied in muslin bags were stgthsterilized by dipping in 5% Sodium hypochlor{t&OClI)
solution for 3 minutes. These were then rinsedevesl changes of sterile distilled water. The aefsterilized
garri was then loosened from the muslin bags angrd@s of it was dispersed into 90mls of sterikied water in

a beaker and allowed to stand with occasionairsgiior 5 minutes. One millilitre of the solutioraw transferred to

a test tube contain ning 9mls of sterile distilledter. The process was repeated to yield a setigiosh of 10", 1
millilitre portion of 1¢* test tube was pipette into a separate Petri digh which 15 — 20mls of molten PDA was
added. The Petri dish was swirled gently on theratory bench to effect proper dispersion. TheiRBsh was
incubated at 25 — 3€ for 5 — 7days. After 5 — 7days of fungal grovghbcultures were made on sterile Petri dishes
and incubated at 25 — 27 for 7days.

I dentification of fungal pathogens

Two techniques; visual observation of fungal growitPetri dishes and microscopic identificationslide culture
using lactophenol cotton blue dye were used fontifleation of fungal isolates. The isolates wehert matched
with standards from [5] (Barnett & Hunter 1972) anber electronic documentations on the generatsdl

Collection of plant material: Fresh leaves of three selected plant species gaPaekia biglobosa(locust bean
tree),Moringa oleifera (Drumstick) andDaniellia oliveri (African Copaiba Balsam) were collected and tatkethe
Botany laboratory of the Benue state Universitydeparation of crude extractions.

Preparation of Crude Extractions

About 50grams each of fresh leaves of the selettas were weighed for both water and ethanol ettras

respectively. The leaves were washed with tap wadrrinsed with distilled water after which thegre pounded
separately using a mortar and pestle. The maceeaies were transferred into different beakers eacttaining

100ml of sterile distilled water and 90% ethanapectively for water and ethanol extracts. Theugetvas left to
stand for 6 hours after which the macerates weareedi using a muslin cloth into separate beakersvider and
ethanol respectively of each plant species.

Extract Concentrations

Serial dilutions of the crude extracts (water atitheol) of the selected plant species were prepargive 20%,
40%, 60%, 80% and 100% respectively. Extract comagon of 20% (w/v) was obtained by adding 80nflsterile

distilled water to 20g of each botanical paste beaker for water extraction and 90% ethanol fbaertl extraction
respectively. Extract concentration of 40% (w/v)swabtained by adding 60mls of sterile distilled evato 40g of
each botanical paste in a beaker for water extna@nd 90% ethanol for ethanol extraction respeltivihe same
principle applied to all the other extract concatitms.

Anti-fungal activity of plant extractson fungal isolatesin vitro

The pour plate method was used to investigate ffieaey of the extracts on test fungi.1millilitef @0%, 40%,
60%, 80% and 100% of the crude extracts (wateredinanol) for each of the plant species was disgkimssterile
Petri dishes after which 15 — 20mls of molten PDésvadded. The mixture was swirled gently on thekvb@nch
and allowed to set. The medium was then inoculegedrally with 4 mm discs obtained from 5 - 7 daids cultures

of the test fungi. Three replications were setdach experiment. Controls were Petri dishes cangiRDA with

no botanical extract, inoculated with the test fuiipe plates were arranged on laboratory deskswiolg complete
randomized design. The Petri plates were incubate2b — 27C for 5 — 10 days during which measurement of
growth of the fungal colony was carried out usingneter rule at intervals of twenty four hours. Gtiewnhibition

of the fungi was calculated using the formula;

Growth inhibition of fungi = R- R, x 100
R
1
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Where R= growth of the fungi in control
R= growth of fungi in treatment

Data Analysis
Data generated from this study was analysed usinglysis of Variance (ANOVA) and the Fishers Least
Significant difference was used to separate thensiaa5% level of significance.

RESULTS

Fungi Isolated From Garri Samples
A total of four fungi were isolated from the gasemples. They arBotryodiplodia theobromae, Aspergillus flavus,
Aspergillus nigeandAspergillus fumigatuas shown in Table 1.

Tablel: Characterization of fungal isolatesfrom Garri on PDA.

Macr o/Microscopic characteristics Appearance on PDA Photomicrograph Probable
Organism

Colony is deep green in colour. Conidia are grey
green to pale blue and are spherical to sut °

spherical, about  3-6um in  diameter. Aspergillus
Conidiophores are heavy walled and hyaline. flavus
1 #

Colony is fast growing and bears abundant erect

conidial structures, typically deep brown to black

in colour covering the entire colony. |

Conidiophores are hyaline and faintly brown nea

the apex. Conidia are typically spherical. Aspergillus
niger

Colony colour is grayish. Conidia colour is dark

green to dark blue and is globose. Conidiophores

are uncoloured to grayish and are smooth to Aspergillus

finely roughen. fumigatus

The colony has white aerial mycelia that turned

grey to black with age and formed black pycnidia.

Pycnidium is oval, brownish with one septum in Botryodiplodia

the middle theobromae

Theinhibitory Effects of water extract of M. oleifera on Test Fungi.
This showed that there was significant inhibitoffeet of Moringa oleiferaon B. theobromaandA. fumigatusOn
B. theobromaethe highest significant inhibitory effect was observaid100% (1.15cm) and the least significant
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inhibitory effect at 20% (7.75cm). OA. fumigatusthe highest significant inhibitory effect was ebged at 100%
(2.120cm) while the least significant inhibitory eft was at 20% (4.10cm). Gx flavus,highest inhibitory effect
was observed at 80% (1.45cimd the least inhibitory effect at 100% (4.95cmh & niger, highest inhibitory
effect was at 100% (3.60cm) and the lowest inhilgitffect was observed at 20% (6.05cm) as showable 11.

Tablell: Inhibitory effectsof water extract of M. oleifera on test fungi.

Conc./ml A.flawus A.niger B.theobromae A.fumigatus

20% 3.50 6.05 7.75 4.16
40% 2.90 4.10 5.65 2.9%°
60% 2.40 5.90 4.95 2.16¢
80% 1.45 5.25 4.55 2.66F
100% 4.95 3.60 1.15 1.1d
L SD(0.05) NS NS 2.15 141

Footnote: Means not tagged with same alphabets@graficant at P=0.05
NS - No significant difference.

Thelnhibitory Effects of Ethanol Extract of M. oleifera on Test Fungi

The inhibitory effects of ethanol extract B oleiferaon test fungi showed that there was a signifi¢ahibitory
effect onA. nigerandB. theobromaeOnA. niger, the highest significant inhibitory effect was4@s (2.25cm) and
100% (2.25cm) and the least significant effect wa20% (5.35cm). Om. theobromagthe highest significant
inhibitory effect was observed at 100% (1.70cm) levithe least was at 20% (6.00cm). @n flavus, highest
inhibitory effect was at 100% (0.70cm) and the tdakibitory effect was at 20% (2.90cm). Gn fumigatus,
highest inhibitory effect was at 100% (1.60cm) &mel lowest inhibitory effect was at 20% (6.00cm)shswn on
table IlI.

Tablelll: Inhibitory effects of Ethanol extract of M. oleifera on Test Fungi

Conc./ml A.flavus A.niger B.theobromae A.fumigatus

20% 2.90 5.3% 6.00 6.00
40% 1.90 2.25 3.58 3.90
60% 2.15 2.3% 2.55 3.00
80% 2.65 2.50 2.28 4.50
100% 0.70 2.2% 1.76 1.60
L SD(0.05) NS 0.41 0.14 NS

Footnote: Means not tagged with same alphabets@mficant at P=0.05
NS - No significant difference.

TheInhibitory Effects of water Extracts of Daniellia oliveri on Test Fungi

The inhibitory effects of water extracts Bf oliveri on the test fungi showed that flavuswas most significantly
susceptible at 100% (2.00cm) and least signifigastisceptible at 20% (6.95cm). Al theobromaavas most
significantly susceptible at 100% (2.95cm) and tlesggnificantly susceptible at 20% (5.00cm). HoweVe niger

showed highest inhibitory effect at 100% (3.50cmj &ast inhibitory effect at 20% (8.00cM). fumigatushowed

highest inhibitory effect at 100% (3.15cm) and Istiahibitory effect at 20% (7.75cm) as shown iple¢alV.

TablelV: Inhibitory effects of water extract of D. oliveri on Test Fungi

Conc./ml A.flavus A.niger B.theobromae A. fumigatus

20% 6.95 8.00 5.00 7.75
40% 4,18 6.05 4.2 7.50
60% 5.65' 4.50 8.00 6.50
80% 4.60" 4.25 3.99 3.40
100% 2.00 3.50 2.9% 3.15
L SD(0.05) 1.82 NS 1.64 NS

Footnote: Means not tagged with same alphabetsigmficant at P = 0.05
NS - No significant difference.

TheInhibitory Effects of Ethanol Extracts of Daniellia oliveri on test Fungi

The inhibitory effects of ethanol extract Bf oliveri on the test fungi showed that flavuswas most significantly
susceptible at 100% (4.00cm) and least signifigastisceptible at 20% (8.85cm) whie theobromaeavas most
significantly susceptible at 100% (3.10cm) and ie@gnificantly susceptible at 60% (7.00cm). @nniger,highest
inhibitory effect was observed at 100% (2.00cm) &t inhibitory effect was observed at 20% (9mB0dONA.
fumigatus highest inhibitory effect was observed at 100%94%2m) while the least inhibitory effect was obserat
20% (7.75cm) as shown in table V.
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TableV: Inhibitory effects of Ethanol Extract of D. oliveri on Test Fungi

Conc./ml A.flawus A.niger B.theobromae A.fumigatus

20% 8.858 9.50 6.00 7.75
40% 7.28 7.05 5.35 6.50
60% 6.68 5.50 7.00 5.60
80% 6.7¢ 3.25 4.9 6.40
100% 4.00 2.00 3.90 2.15
L SD(0.05) 18 NS 2.05 NS

Footnote: Means not tagged with same alphabetsigmficant at P = 0.05
NS - No significant difference.

Thelnhibitory Effects of Water Extract of Parkia biglobosa on Test Fungi

The inhibitory effects of water extract Bf biglobosaon the test fungi showed that there was signifigambitory
effect onA. flavus.On A. flavus the highest significant inhibitory effect was ebsed at 100% (1.65cm) and the
least significant inhibitory effect at 20% (6.35cn@n A. niger, B. theobromaand A. fumigatus the highest
inhibitory effect was observed at 100% (2.65cm)2%2m) and (1.80cm) respectively while the lowestibitory
effect was observed at 20% (5.75cm) and (5.75cm)Afoniger and B. theobromae. A. fumigat®wed least
inhibitory effect at 40% (3.90cm) and 60% (3.90e¢agpectively as shown in table VI.

Table VI: Inhibitory effects of water extract of Parkia biglobosa on Test Fungi

Conc./ml A.flavus A .niger B.theobromae A.fumigatus

20% 6.35 5.75 5.75 2.55
40% 4.3%¢ 5.60 5.80 3.90
60% 4.70¢ 4.35 4.05 3.50
80% 3.55° 4.75 4.80 3.90
100% 1.68 2.65 2.25 1.80
L SD(0.05) 176 NS NS NS

Footnote: Means not tagged with same alphabetsigmficant at P = 0.05
NS -No significant difference.

Thelnhibitory Effects of Ethanol Extract of Parkia biglobosa on Test Fungi

The inhibitory effects of ethanol extract Bf biglobosaon the test fungi showed highest inhibitory effatctl00%
and 80% (1.25cm) oi. flavusand least inhibitoryeffect at 40% (4.30cm). OA. fumigatus A. niger and B.
theobromaethe highest inhibitory effect was observed at 10@%5cm), (3.45cm) and (2.75cm) respectively and
their least inhibitory effect at 20% (7.50cm), Gc) and (6.90cm) respectively as shown in table VI

Table VII: Inhibitory effects of Ethanol extract of P. biglobosa on Test fungi

Conc./ml A.flavus A.niger B.theobromae A.fumigatus

20% 4.15 7.75 6.90 7.50

40% 4.30 6.00 5.35 6.30
60% 3.35 4.80 3.85 5.20
80% 1.25 4.00 3.90 3.50
100% 1.25 3.45 3.45 2.75
L SD(0.05) NS NS NS NS

Footnote: No significant difference at P= 0.05
NS — No Significant difference.

Table VIII: Comparativeinhibitory effects of water extract of the three plant specieson the test fungi.

Conc./ml A flawus A.niger B.theobromae A.fumigatus

20% 5.60 6.60 6.17 4.80
40% 3.80 5.28 5.23 4.78
60% 4.25 4.9% 5.67 4.03
80% 3.20 4.7% 4.38 3.30
100% 2.87 3.28 2.1% 2.02
L SD(0.05) NS 158 231 NS

Footnote: Means not tagged with same alphabetsigmficant at P = 0.05
NS -No significant difference.

Comparative Inhibitory Effects of Water Extract of the Three Plant Species on the Test Fungi

The comparative inhibitory effect of water extragtshe three plants species on the test fungi sdaat there was
significant inhibitory effect oi\. nigerandB. theobromaeOnA. niger, the highest significant inhibitory effect was
observed at 100% (3.25cm) and the least signifigambitory effect at 20% (6.60cm). OB. theobromaethe
highest significant inhibitory effect was at 100212cm) and the least significant inhibitory effecds at 20%
(6.17cm). OnA. fumigatusthe highest inhibitory effect was observed at 10@02cm) and the least inhibitory
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effect at 20% (4.80cm) and & flavus,the highest inhibitory effect was observed at 1q@%7cm) and the least
inhibitory effect at 20% (5.60cm) as shown in tatsld.

The Comparative I nhibitory effects of ethanol extract of the three plant species on the test fungi

The comparative inhibitory effect of ethanol extsaof the three plant species on the test fungiveldathat, highest
significant inhibitory effect was observed at 100807cm) and the least significant effect at 2093¢m) onA.
niger. On A. fumigatusthe highest significant inhibitory effect was oh&sl at 100% (2.50cm) and the least
significant effect at 20% (7.08cmA. flavushad highest inhibitory effect at 80% (2.83cm) dmdest inhibitory
effect at 20% (4.07cm). OB. theobromaehighest inhibitory effect was observed at 100% @2t@) and the least
inhibitory effect at 20% (5.97cm) as shown in talide

Table | X: Comparative inhibitory effects of ethanol extract of the three plant specieson thetest fungi

Conc./ml A.flavus A.niger B.theobromae A.fumigatus

20% 4.67 7.03 5.97 7.08
40% 3.45 4.7F 4.38 5.99
60% 3.72 3.8% 4.80 4.99
80% 2.83 3.58 3.35 3.89
100% 3.20 3.0 2.70 2.50
L SD(0.05) NS 258 NS 2.36

Footnote: Means not tagged with same alphabetsigmficant at P = 0.05
NS -No significant difference.

Comparative Inhibitory Effect of water and ethanol extracts of the three plant species on test fungi

The comparative inhibitory effect of water and ethlaextract of the three plant species on the ftesgi showed
that there was no significant inhibitory effect Wween water and ethanol extracts of the plant spemiethe test
organisms as shown in table X.

Table X: Comparativeinhibitory effects of water and Ethanol extractson the test fungi

Extract A.flavus A.niger B.theobromae A.fumigatus

Water 3.94 4.95 4.71 3.79
Ethanol 3.57 4.67 4.24 4.84
L SD 0.05 NS NS NS NS

Footnote: No significant difference at P=0.05
NS- No Significant difference

DISCUSSION

The results of this study clearly show that gastdsn Makurdi habour different fungi such Asflavus A.niger, B.
theobromaeand A. fumigatus.These fungi have also been reported in variouedtioods [6] (Brauman, 1995).
Their presence in the garri samples indicate ther pandling techniques during processing, transpodt storage.
The presence of the organisms in garri suggestdmaninent public health danger since the metabolites
(mycotoxins) produced by them may lead to devagjatiinical conditions in the consumers.

In another set of experiments, the aqueous andhelthetracts of three plant species haméypiglobosa D.
oliveri and M. oleifera inhibited the growth ofA. flavus, A. niger, B. theobromae and A. fumigatusitro. In
general, it was observed that susceptibility offtiregal isolates increased with increasing coneiotn of the plant
extracts. These results agree with the reportshafravorkers on the inhibitory action of plant puats employed on
the mycelia growth and spore germination of othathpgenic fungi [7](Bankole and Adebanjo,1995)] [4
(Tiwari,1997),[8] (Ajayi and Olufolaji,2008).

All the plants had antifungal potentials at variamecentrations. The antifungal potentials of thelsat extracts
can be explained by the phytochemicals presertiémt[9] (Emmanueét al, 2013). [10] (Ahmackt al., 1998)
reported that phytochemical screening of thesetplaavealed the presence of alkaloids, saponimmirts,
flavonoids which have been found to form reversiddenplexes with fungal organisms.

The variation in the inhibitory effects of the plamextracts may be due to the qualitative and dgadine actions of
the bioactive components present in the plants.
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CONCLUSION

The extracts oP. biglobosa Daniellia oliveri and M. oleiferaare potentially useful antifungal agents, inhiimgti
their growth at all concentrations. The bioactivenpounds from these plants can therefore be emplaoye¢he
formulation of antifungal drugs for ailments in whithese fungal isolates have been implicatedial®gic agents.
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