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ABSTRACT: Screening for antifungal activity of garlic powdsgainst mycelia growth of three post-harvest
pathogens Aspergillus, Rhizopus and Mucor species) was investigated in this study. Five grarh malt
extract agar (MEA) were poured into a conical flabB0 ml of water and different weight of garlicvater

(1, 3, 5 and 7 g) were separately added, stirrddatar sterilized while MEA medium with no garidded (O

g) served as control. The mycelia of each postdsirgathogen was cut with 6mm cork borer and placed
the solidified medium in the Petri dish and incelabat 28+2C for 72 hours. Phytochemical screening of the
garlic powder was also investigated. Results frbim study showed that the different weights of glaglic
powder apart from the control (0 g garlic) sigrafitly inhibited the mycelia growth of the three {pbarvest
pathogens tested in the study and the order duagtl activity of the garlic powder against myeegjrowth

of Aspergillus, Rhizopus andMucor species was7g>59g>3g>19g>09,5g>1g>3g>0gand 7
g>59g>39g>1g >0 g respectively. The antfainactivity of the garlic powder may be relatedtie
presence of active antimicrobial agents includinkalaids, saponins, tannins, flavonoids and cardiac
glycosides that were detected in the powder.
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1. INTRODUCTION

Post-harvest infection which develops on harveptats of fruits and vegetables causes great damage
to crops and high economic setback to countries thee poor storage system and are major prodwuders
fruits and vegetables. Crop losses may result fyamgsiological disorders such as superficial scald,
pathological decays due to fungi activities and Ima@ical injury to fruit that occurs during transpand
handling [1]. During export, postharvest pathogemsh asBotrytis cinerea, Penicillium expansum, Rhizopus
sp., Aspergillus sp, Erwinia carotovora andMucor sp. etc. cause major economic losses due to pusttar
latent infections that only manifest later on ire texport chain [1]. The major postharvest pathogens
associated with various fruits are green rot omgeacaused b¥enicillium digitatum, sour rot on tomato
caused byRhizopus stolonifer, soft rot on mango caused Aspergillus flavus, blue mould caused by
Neofabraea sp., which causes lenticel rot or bull’s eye rdt [2

The control of postharvest pathogens is of gregbitance for the fruits industry. The use of chethic
control on postharvest infection is widely useddaveloped countries where it is believed to beefast a
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better effective control over these pathogensatt, the use of fungicides for the control of pldiseases is a
common practice all over the world [3]. Howevee tise of chemicals in control of plant diseasesquba
risk to the survival of human race [4]. Consequegritie need to reduce the use of fungicides on rexpat

has opened the door for innovative alternative mme@sto control postharvest diseases. The suctessfu
development of alternative measures for decay ocbmtould provide a more environmentally friendlydan
consumer-acceptable substitute over the currenthstin fungicides and would provide a competitive
advantage to fruit producers and exporters in i@éonal markets. Such alternative measure is Heead
plant extracts and essential oils which are safehfoman consumption with no negative impact on the
environment and besides, are natural sources imhignbbials [5].Allium sativum (garlic) is one of such plant
species that is well documented for its value irprioving human health and is readily available for
consumption not just as a flavour component of fbatialso to be taken as a daily herbal diet suppie

[6]. So many reports on the efficacy of garlic @te available but there is dearth of informatiortle use of

its powders. This study therefore screens antifuagtvity of garlic powder against mycelia growdghthree
post-harvest pathogens.

2. MATERIALSAND METHODS
2.1. Isolation from infected fruits

Isolation of mycelia of species 8fpergillus, Mucor, andRhizopus from infected fruits was made by
cutting out the interface between the healthy &eddisease issue and placing pieces of the afféatitsl rind
without surface sterilization on the plates of difiied malt extract agar (MEA). The plates werenthe
incubated at 28+ for 3 days. Subcultures of the isolates wereamexp by transferring agar cut with distinct
mycelium to sterilized Petri dishes containing difikd MEA and then incubated at 28€2 until pure
cultures were obtained.

2.2. Morphological identification of fungal isolates

After incubation, identification of isolates waaded mainly on the structural features as seehein t
culture plates as well as microscopic charactesst drop of cotton-in-blue lactophenol solutioasaput on
slide. Each isolate was put on a slide and wasredveith a covert slip. Excess liquid was draindthva
filter paper and the isolate was examined underaostmpe. Examination was with x40 objective lens of
binocular microscope for the presence and type ygaf, mycelium either dark or clear and spore
morphology and each isolate was identified usirgtéxt of Alexopoulos et al. [7].

2.2. Collection and preparation of garlic powder

Garlic (Allium sativum) bulbs were obtained at Southgate of Federal Wsityeof Technology, Akure
in Ondo state, Nigeria and brought to the DepartroéBiology Laboratory, FUTA. The bulbs were crash
using a ceramic mortar and pestle into powder.

2.3. Antifungal activity of garlic powder against mycelia growth of the post-harvest pathogens

Five grams of malt extract agar (MEA) were poumeid a conical flask and 100 ml of water was
added. 1 g of powdered garlic was added and thaunaik stirred. The setup was corked with cotton vamal
wrapped with aluminium foil and sterilized in ant@elave at 12%C for 15 minutes. After sterilization, 250
mg of chloramphenol capsules was added to the meixdad stirred properly before pouring into theriPet
dishes after cooling. The mixture was then allowedcool and solidify. The procedure was repeated
separately for 3, 5, and 7 g of powdered garliclevMEA medium with no garlic added (0 g) served as
control. The mycelia of each isolated cultured pgén Aspergillus, Rhizopus andMucor sp.) was separately

Eur. J. Biol. Res. 2019; 9(2): 57-63 http://www.journals.tmkarpinski.com/index.php/ejbr



Oladele Screening for antifungal activity of Allium sativum against three pathogens 59

cut with 6 mm cork borer and placed on the soldifinedium in the Petri dish. The plates were then
incubated at 28+ for 72 hours.

2.4. Deter mination of phytochemical constituents of garlic powder

Garlic extract was prepared from the powered sampb®rding to the method of Habourne [8], but
with slight modification. Water was used for thdraxtion. For aqueous extraction, exactly 50 g @fgred
sample was soaked into 500 ml of water. The salutas allowed to stand for 24hours after which adtsw
sieved with a clean muslin cloth and filtered witthatman No.1 filter paper. The filtrate was thetlemted
in a sterile clean beaker. The phytochemicals semdor were tannin, saponin, flavonoid, alkaloittda
cardiac glycosides and the screening carried ardgrding to the method described by Trease and Ef@ns
but with little modification as described thus:

2.5.1. Tannin determination

About 5 ml of the garlic extract was stirred with0 ml of distilled water, filtered and ferric chide
reagent added to the filtrate. A blue - black grpeatipitate was taken as evidence for the presefi@anin.

2.5.2. Saponin determination

About 1 ml of the garlic extract was shaken wilstiled water in a test tube, frothing which peteil
on warming was taken as preliminary evidence fergresence of saponin.

2.5.3. Test for flavonoids

A piece of magnesium ribbon and 1 ml of conceattdtydrochloric acid were added to 3 ml of the
garlic extract. A pink red or red coloration of tha@ution indicated the presence of flavonoids.

2.5.4. Test for alkaloids

About 1 ml of the garlic extract was stirred whml of 1% aqueous hydrochloric acid on a steam
bath. Then 1 ml of the filtrate was treated witha@endorff's reagent. Turbidity or precipitation kwithe
reagent was taken as evidence for the presendkabbids inthe extract.

2.5.5. Cardiac glycoside determination

The garlic powder was dissolved in pyridine anfibw drops of 2% sodium nitro prusside together
with a few drops of 20% NaOH were added. A deepaadur which faded to a brownish yellow indicated
the presence of cardiac glycoside.

2.6. Data analysis

The data obtained for antifungal activity of difat concentration of garlic was subjected to oag w
ANOVA; the means were compared at 95% confidentarval using Tukey’s HSD Test (SPSS version 17).

3.RESULTS
3.1. Activity of different grams of garlic powder against mycelia growth of post harvest pathogens

Activity of different grams of garlic powder again®ycelia growth ofMucor sp. after 72 hours of
incubation was reported in Figure 1. Results shothiati7 g garlic powder in MEA had the highest bition
zone of 25 mm when compared with the control ha@mgm inhibition zone. This was followed by 5 glgar
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with inhibition zone of 20 mm, then 3 g garlic wittthibition zone of 15 mm and the least was 1 digar
having inhibition zone of 10 mm. Hence the ordeawtifungal activity was 7 g >5 g > 3 g > 1 g> (Rigure
1) and were significantly different €p0.05) from one another. Result was however diffewith mycelia
growth of Rhizopus sp. 5 g garlic powder in MEA had the highest zafienhibition of 17 mm against
Rhizopus after incubation, followed by 7 g garlic havinghibition zone of 15 mm, then 1 g garlic with
inhibition zone of 10 mm, then 3 g garlic with iblion zone of 7 mm while 0 g garlic had no inhidnit zone
(Figure 2). Hence the order of antifungal actiwigs 5 g >7 g >1g >3 g > 0 g (Figure 2) and were
significantly different (g 0.05) from one another. Against mycelia growthAgbergillus sp., results showed
that 7 g garlic powder in MEA had the highest intiilm zone of 30 mm. This was followed by 5 g gadiith
inhibition zone of 20 mm, then 3 g garlic with ibkion zone of 18 mm and the least was 1 g gadiirig
inhibition zone of 7 mm while 0 g garlic had no iinkion zone (Figure 3). Hence the order of antifah
activity was 7 g>59g>3g>1g>0 g (Figureadll were significantly different {00.05) from one another.

3.2. Phytochemical constituent of the garlic extracts

Results of the phytochemical constituent of theligeextracts were shown in Table 1. Tannins,
alkaloids, cardiac glycosides, saponins and flaidsaere all detected in the extracts (Table 1).

Table 1. Phytochemical constituents of garlidlijum sativum) powder.

Phytochemical constituents Satus
Alkaloids +
Tannin +
Flavonoids +
Saponin +
Cardiac glycosides +

Key: + Present, - Absent.
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Figure 1. Activity of garlic powder against mycelia growth idiucor sp. after incubation.
MEA - Malt extract agar.
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Figure 2. Activity of garlic powder against mycelia growth Rifiizopus sp. after incubation.
MEA - Malt extract agar.
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Figure 3. Activity of garlic powder against mycelia growth Aspergillus sp. after incubation.
MEA - Malt extract agar.

4. DISCUSSION

Results from this study showed that the differeeiglts of the garlic powder apart from the con(fol
g garlic) significantly inhibited the mycelia grdwbf the three post-harvest pathogens tested irsttiay.
This is in consonance with the work of Abulazisaét[10] who reported that garlic is a spice witlolzal
recognition and has been shown to inhibit the gnowft fungi when tested. Also, the antifungal effet
garlic on plant pathogens has been shown by RasseMussa [11] for the control &fusarium oxysporum
f.sp. phaseoli. Investigations have also shown inhibitory effedtgarlic againsPenicillium digitatum [12].
The antifungal activity of garlic extracts may belated to the presence of active antimicrobial &gen
including alkaloids, saponins, tannins, flavonomtsd cardiac glycosides which were the phytochemical
constituents of garlic extracts [13]. Interestinglyese phytochemicals were equally detected ingtréc
powder used in this study. Alkaloids have been shdw display antifungal activity against eleven
agronomically important fungi includingspergillus sp.,Rhizopus sp.,Fusarium sp. and others [14]. Marjorie
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[15] also reported the presence of some classe®mpound in plant extracts identified as alkaloéasl
flavonoids to possess antifungal activity.

Results further showed that the higher quantityhef garlic powder produced a corresponding better
control. This could be buttressed by the work a8AL6] who reported that increase in concentratibgarlic
resulted in reducing percentage of mycelia grovitthe tested fungi. This cannot but be connectat thie
fact that effectiveness of plants extracts depenthe nature and amount of biologically active adjents it
contains. Hence, increasing the concentrations h&f plant seed, bulb, and leaves extracts will
correspondingly decrease radial growth of the tepthogens in a dose - response effect. This bsareed
by Carson et al. [17] that low concentrations ofligaresult in changes of the cell structure, irthily
respiration and changing the permeability of thdl eeembrane of the tested fungi whereas high
concentrations lead to severe membrane damageopfdssmeostasis and cell death. Hence, increasiag t
weights of garlic powder probably leadsto an inseem its active ingredient and several researchave
attributed the antimicrobial action of garlic tdi@h, which is present as the main active compof&si. The
formation of allicin is followed by its rapid decwsition into sulphur-derived compounds such as
diallyldisulphide, diallylsulphide, diallyltrisulgde, sulphur dioxide, allyl propyl disulphide and
diallyltetrasulphide which are strong antimicrokaald antifungal compounds.

5. CONCLUSION

Results of this study have shown that garlic powsignificantly inhibited the mycelia growth of
Aspergillus, Rhizopus andMucor species and increase in weights of the garlic gowdve a better inhibitory
effect on these pathogeisvitro. Thus, garlic powder can be used as natural ftoxgéants to control the
growth of storage moulds and thus reduce dependamnegnthetic fungicides. Howevén, vivo study can be
further carried out on fruits attacked by thesépgéns.
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