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ABSTRACT

Aspergillus niger and Aspergillus flavus are frequently reported fungal pathogens known to cause infections in food
materials. Fungal growth on the food materials leads to nutritional loss and food spoilage. Consumption of these
food materials can cause severe complications and diseases in humans. Antifungal agents are commonly
administered to check fungal growth. Knowing the importance of food materials in daily life, we have studied the
antibiotic resistance pattern of A. flavus and A. niger infecting various food materials. The fungal pathogens were
isolated from various sources and phenotypically confirmed. The susceptibility of the isolates was tested using
Itraconazole, Ketaconazole and Amphotericin B. The isolates showed varying degrees of antibiotic resistance
resulting in moderate zone of inhibitions against the antifungal agents and MIC values were in the range from 0.008
to 0.032 for A. flavus and A. niger when tested with Itraconazole and Ketaconazole. The study predicts the
importance of biodiversity and environmental issues in the developmental resistance of food-borne fungal pathogens
towards standard antifungal agents and warrants prophylactic measures to be taken to eradicate fungal infections
of food sources for economic benefits and health issues.
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INTRODUCTION

In contemporary years, yeasts and molds have echergehief nosocomial pathogens [1-5]. These famgia
foremost cause of morbidity and mortality in tunfi®y 6], burn and surgical patients with neonataémsive care
unit (ICU) [7]. Rapid initiation of antifungal thapy is essential for tumbling the high mortaligte in infected
patients [8, 9]. The molds also have agricultimglortance as a common food spoilage organism, lynaironion,
grapes and coffee [10, 11]. Certain species cantmfood and result in the production of a seeppdnetabolite,
mycotoxins which are highly toxic to human systef.few mycotoxins can cause autoimmune infectioe|ude
allergic properties and while others trigger tegattic, carcinogenic and mutagenic response in hdstaature A.
flavus andA. niger are one of the most plentiful and broadly disti#alisoil-borne molds. These are the fungi of
generaAspergilli, which are frequently retrieved from food mateyial. niger (black mold) belonging to section
Nigri is one of the regular food-borne fungal paéo [12]. A. flavus is yet another food borne fungal pathogen
classified into genudispergillus, subgenus Circumdati and Section Flavi [18]. flavus is the producers of
prospective hepatotoxic and carcinogenic secongeatabolic aflatoxin. Fruits and vegetables areptime food
materials consumed throughout the world. The nodatproducing fungal pathogens are serious thitealtgiman
health.
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Hasty detection of the fungus and defensible conuaent of contaminated food resources infected Aithiger
and A. flavus provides plenty time to initiate antifungal therapltarly detection also provides sufficient time to
stumble upon against ochratoxins produdngiger and aflatoximproducingA. flavus.

In this study, we focused on the isolation and fifieation of the food borne pathogen, followed dgtermination
of MIC values using standard antifungal drugs likaconazole, Ketaconazole and Amphotericin B.

MATERIALSAND METHODS

I solation of fungal pathogens
Fifty food-borne fungal pathogens were isolatedanfrearious food sources in non random etiquette.

I dentification of fungal isolates

Lacto Phenol Cotton BlugLPCB) mounts be prepared by mixing a drop of LP@&nswith a small amount of
fungal spores on a grease free glass microscape &fid placing a cover slip on the mixture. LP®©Btains 20 g

of phenol crystals, 20 ml of lactic acid, 40 mighjcerol, 0.05 g of cotton blue stain, and 20 mUgtilled water

[14].

Antifungal susceptibility test

Inoculums were prepared as illustrated in stangmodedure [15]. Turbidity of the inoculums was meas by
spectrophotometer and adjusted to 0.5 McFarlandities Finally the inoculums containing 1 216 5x16
cells/ml. This standard suspension was used far dgfusion methods (CLSI, 2002) Ketaconazole (t6g),
Itraconazole (10 mcg), Amphotericin B (30 mcg) wesed for antifungal testing.

Minimal Inhibitory Concentration

The minimal inhibitory concentratiofMIC) values were determined using ketaconazolecdnazole and
amphotericin B strip as per manufacturer’s instans (Himedia India). Fresh fungal conidia spaaes diluted in

normal saline at the concentration of 1%@6nidia/ml with 0.5 McFarland and used for the Mi§say. The fungal
spores were lawn cultured in Mueller- Hinton agkates. Hi comb MIC strips were placed on the @ated were
incubated at 25°C for 48 hours [16].

RESULTSAND DISCUSSION

Foodstuffs have vital nutrients for fungal growtinis fungi can appear and ruin dissimilar foods f@eds. Fungal
contamination of food resources are facing sergmenomic crisis throughout the world. For 20 yearslytical
microbiology has been urbanized for forecastingdbeurrence drug resistant food-borne fungal pathsgeven
though these tools are devoted to bacteria [18ceRtly, the circumstances have altered and signifinumbers of
studies are available in the literature dealindhlite extrapolative mock-up approach of fungi [18]. Aspergillus
species are ubiquitous fungi. Invasive aspergdlis often lethal and the most common opportunistiycosis
following candidiasis [20]. Among the 208spergillus species identifiedA. niger, A. flavus, A. fumigatus are
recurrently renowned tcause illness in immune compromised patients [ZHrtain other complications like,
Aspergillomas is associated with the production oofalic acid by the causative fungi, which elicithag
complications, a condition termed as otomycosig.[28 this study isolation of fungal pathogen fremarious foods
source and their susceptibility to commonly prdsexdi fungal antibiotics were tested for understagdine
prevalence of emerging drug resistant fungal pahseg The food-borne fungal pathogens were injtiedinfirmed
by LPCB. Pure cultures oA. flavus and A. niger isolates were used for antibiotic susceptibiligsting.
Itraconazole elicited moderate zone of inhibitiorB(mm - 0.9 mm foA. niger) against the fungal pathogens tested,
while ketaconazole showed zones in the range 0181tanm forA. niger (Figure 1 & Table 1). Most of the fungal
pathogens tested were resistant to amphotericiftie MIC values were 0.016 mm (ltraconazole) af8®.mm
(Ketaconazole) forA. flavus (Figures 2A & B) while the values were 0.016 mnira¢onazole), 0.008 mm
(ketaconazole) foA. niger (Figures 2C & D) Individual isolates showed varying degree of antibiresistance, a
factor which may be influenced by biodiversity,naditic and environmental traits. In conclusion, shedy was
conducted to screen and identify the emerging desgstant fungal pathogen known to infect diversmdfsources.
The evolution of drug resistant fungal pathogentlie current scenario requires frequent surveillanod
management to unearth an alternative therapeutidicme. The study concludes that the food-bornegél
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pathogens are marginally resistant to various @tids tested (ltraconazole, ketaconazole and atepiein B) and
requires frequent monitoring of food sources toid¥he serious consequences due to these funtjedgemns.

A

Figure 1. Antibiotic susceptibility pattern of A. flavusand A. niger. A) Sensitivity of A. flavusisolate 1 to ketaconazole (10 mcg), B)
Sensitivity of A. flavusisolate 2 to ketaconazole (10 mcg). C) Sensitivity of A. niger isolate 1 to ketaconazole (10 mcg), D) Sensitivity of A.
niger isolate 2 to ketaconazole (10 mcg).

A B
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Figure2. MIC values of Itraconazole, ketaconazole and amphotericin B. A) Hicomb Strip A & B showing the M| C value of Itraconazole
against A. flavus. B) Hicomb Strip A & B showing the M1 C value of ketaconazole against A. flavus. C) Hicomb Strip A & B showing the
MIC value of ketaconazole against A. niger. D) Hicomb Strip A & B showing the MIC value of amphotericin B against A. niger.

Table 1. Antibiotic susceptibility pattern of A. niger and A. flavusisolated from various food sources

Food Sources Species/Isolates Itraconazole (10 mcg) Ketaconazole (10 mcg)

A.niger
Onior 32 0.8 +0.0( 1.1+0.2:
Pomegranate 4 0.9 +0.00 1+0.00
A. flavus
Cake slice 8 0.83 £0.04 1.9+£0.00
Green chilly 2 0.86 + 0.05 1.7 £0.00
Orange 1 0.9 +0.00 1.7 £0.00
Total 50
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