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Abstract - The present investigation entitled “Emerging fungal contaminants isolated and identified from raw fennel seeds” 

recorded the diversity of surface contaminant fungi from 144 fennel seeds of different A/C and non-A/C hotels of town area of 

Pathanamthitta district of Kerala, which were cultured on PDA medium. All fungal species were identified on the basis of their 

morphological and microscopic characteristics and it includes Aspergillus niger, Aspergillus fumigatus, Chrysonilia sitophila, 

Mucor sp., Rhizopus sp., Cercospora sp. and Cylindrocarpon sp. The study revealed its colonization frequency, counted the 

fungal colony numbers, determined the percentage of different fungal isolates and finally compared the A/C and non-A/C seed 

contaminants. And from the study, it was clear that samples from non-A/C hotels shows maximum fungal growth than A/C 

hotels. These emerging fungal contaminants can cause serious pathogenic conditions such as aspergillosis, zygomycosis, 

occupational asthma etc.   
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1. INTRODUCTION 

The contamination of spices by fungus is a serious issue 

being faced nowadays. Many spices are traditional herbs and 

medicinal indigenous ingredients since a long time, herbal 

medicines have been used in the management of several 

diseases [1]. Fennel seed is a common south-Indian spice that 

has serious issues in relation with its fungal contamination.  

Fennel plants are biennial or perennial aromatic herbs with 

anticancerous property [2, 3].  

Many species of fungi are responsible for the contamination 

of the fennel crops before harvest or during storage by the 

production of aflatoxin [4]. Aflatoxins are acutely toxic, 

immunosuppressive, mutagenic, teratogenic and carcinogenic 

compounds. Spices on storage are heavily contaminated with 

the xerophilic storage moulds and bacteria [5].  The most 

frequent fungal contaminant of spices is the species from 

Aspergillus and Penicillium [6].  Although spices are present 

in foods in small amounts, they are recognized as important 

carriers of microbial contamination mainly because of the 

conditions in which they were grown, harvested and 

processed [7]. Eating contaminated raw spices may lead to 

the intake of many mycotoxins [8].  

It is a common practice, particularly in the South-Indian 

culture to chew raw fennel seeds after meals and these spices 

being the part of our Indian food culture and also it aids in 

digestion. It is necessary to create awareness to public about 

the improper handling of fennel seeds that leads these seeds 

as a host for several pathogenic organisms. Thus the present 

work focuses on the harmfulness on consuming contaminated 

raw fennel seeds. From the colonization frequency and other 

datas analysed, it was clear that all the seeds collected were 

heavily contaminated by the fungal pathogens. The 

mycotoxins produced by these pathogens can cause serious 

ill-effects like aspergillosis, zygomycosis, occupational 

asthma, mucormycosis etc. 

 

II .MATERIALS AND METHODS 

Plant material- Raw seeds of Foeniculum vulgare Miller [9] 

Systematic position 

Kingdom:  Plantae 

Division   :  Angiospermae 

Class         : Dicotyledoneae 

Order        : Umbellales 

Family      : Apiaceae 

 

Collection of seeds sample:   

For the present investigation, raw fennel seed samples were 

collected from six different A/C and non-A/C hotels of town 

area of Pathanamthitta district, uniformly during the month of 

March-April 2017. Each sample were collected in a separate 

sterile polythene bags and brought to the laboratory for 

further studies. 
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Inoculation of seed sample to Potato Dextrose Agar (PDA) 

Medium [10]:  

A total of 144 fennel seeds were inoculated and cultured to 

PDA plate immediately after collection (8 seeds per plate) at 

equal distance. Triplicates of plates were prepared to confirm 

the results. The plates were sealed with parafilm and 

incubated for 7 to 10 days at room temperature for fungal 

growth. 

 Isolation and Identification of the fungal genera:    

Most of the fungal growth was initiated on fourth and fifth 

days of inoculation. The fungi that grew out from the segment 

were periodically exalted and sub-cultured for pure culture 

maintaining. Identification of different fungi was done with 

help of slides prepared by direct mount from the culture. For 

preparation, hyphae taken from the pure culture were stained 

using lactophenol cotton blue. Then examined under 

microscope and photographed. Fungal contaminants were 

identified according to their macroscopic and microscopic 

characteristics such as colour of the culture, morphology of 

fruiting body and spore morphology. The identification was 

confirmed with the help of authentic manuals [11] 

 Analysis of data:  

Total numbers of different fungal colonies were documented 

by counting the specific fungal morphology. Colonization 

frequency of surface contaminant fungi and the Percentage of 

occurrence of fungal contaminant of fennel seeds were 

calculated [12]. 

III. RESULT 

Through the study, we isolated and identified different fungal 

species which causes serious ill-effects to human health. 

These were identified as Aspergillus niger, Aspergillus 

fumigatus, Chrysonilia sitophila, Mucor sp., Rhizopus sp., 

Cercospora sp. and Cylindrocarpon sp.  

A total of 7 species belonging to 6 genera, which belongs to 

the sub-divisions Ascomycotina, Zygomycotina and 

Deuteromycotina  were recovered and identified from the 

samples using PDA medium method (Table 2).  Further it was 

clear that all the fennel seed samples were contaminated with 

fungal pathogens (Table 1).  

Colonization frequencies of different fungal isolates were 

calculated, from which it was observed that among A/C and 

Non A/C seed samples, Aspergillus niger (87.5%), with 

highest colonization frequencies.  The dominant fungal 

species is Aspergillus niger with 66 colonies. The second 

dominant fungal species is Aspergillus fumigatus with 42 

colonies. The least dominant colony obtained was Mucor sp 

with 7 colonies. The data also reveals that samples from non-

A/C hotel have more number of fungal colonies than that of 

the A/C hotel (Table 3&Graph 1). From the colony number, 

we calculated the percentage of fungal occurrence. It was 

clear that Aspergillus niger and Mucor sp. were the most 

occurred and least occurred respectively 

Table 1- List of fungus identified from the sample (+: 

Presence, - : Absence) 

Fungal 
isolates. 

A/
C 

H-

1 

A/
C 

H-

2 

A/
C 

H -

3 

Total 
no.of 

occuren

ce 

No
n-

A/

C   
H-1 

No
n-

A/

C   
H- 

2 

No
n-

A/

C   
H- 

3 

Total 
no.of 

occuren

ce 

Aspergillus 
niger 

+ + + 3 + + + 3 

Aspergillus 

fumigatus 

+ + _ 2 + + + 3 

Rhizopus _ _ + 1 + + + 3 

Chrysonilia 
sitophila 

+ + _ 2 + + + 3 

Mucor  _ _ + 1 + _ _ 1 

Cercospora  _ _ + 1 + + _ 2 

Cylindrocar
pon 

+ _ _ 1 + _ + 2 

 

Table No. 2- List of fungal isolates with its sub-division. 

SI.No Sub-division Fungal isolates 

1 Ascomycotina Aspergillus niger 

Aspergillus fumigatus 

Chrysonilia sitophila 

Cylindrocarpon sp. 

2 Zygomycotina Rhizopus sp. 

Mucor sp. 

3 Deuteromycotina Cercospora sp. 

 

Table No. 3.  Total colony number of fungal isolates from 

A/C and non-A/C samples. 

SI. 

No 

Fungal isolate Fungal 

colony No: 

(A/C sample) 

 Fungal colony 

No:  (Non-A/C 

sample) 

Total 

colonies 

1  Aspergillus niger 15 51 66 

2 Aspergillus 

fumigatus 

9 33 42 

3 Rhizopus sp. 8 24 32 

4 Mucor sp. 2 5 7 

5 Chrysoniliasitophila 

sp. 

5 21 26 

6 Cercospora sp. 3 15 18 

7 Cylindrocarpon sp. 2 11 13 
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Graph-1.Comparison of total colony number from A/C and 

non-A/C seed samples 

 

IV. DISCUSSION 

The present investigation entitled “Emerging fungal 

contaminants isolated and identified from raw fennel seeds” 

documented the different fungal contaminants and its harmful 

effects on human health.  Several pathogens were isolated 

which causes serious pathogenic conditions such as 

aspergillosis, zygomycosis, mucormycosis, occupational 

asthma etc. Aspergillosis is an infection caused by 

Aspergillus sp, a common mold that lives indoors and 

outdoors. Most people breathe in Aspergillus spores every 

day without getting sick. However, people with weakened 

immune systems or lung diseases are at a higher risk of 

developing health problems due to Aspergillus.  

The most common etiologic agents of zygomycosis include 

member of the genera Rhizopus and Mucor. These organisms 

have taken an advantage in immune-compromised patients 

which also cause high mortality rate. Mucormycosis is the 

major infection caused by Mucor sp. The major risk factors 

for mucormycosis include uncontrolled diabetes mellitus in 

ketoacidosis, other forms of metabolic acidosis, treatment 

with corticosteroids, organ or bone marrow transplantation, 

burns, malignant hematologic disorders etc. This emerging 

fungal pathogen is also responsible for zygomycosis and 

several other allergic problems in immunosuppressed 

patients.  

Our sampling (144seed samples) and further studies indicates 

that the fungal pathogens were widely distributed in the study 

area. 

V. CONCLUSION 

Spices occupy a prominent place in the traditional culinary 

purposes and are indispensable part of daily diets of millions 

of people all over the world. They are essentially flavoring 

agents used in small amounts and are reported to have both 

beneficial and antimicrobial properties, if properly stored 

[13]. This reveals the importance of the present work and 

through the study; we isolated and identified seven different 

fungal contaminants belonging to six genera which cause 

serious ill-health to life. The major isolates were emerging 

fungal pathogens such as Rhizopus sp. and Mucor sp. which 

cause diseases such as zygomycosis and mucormycosis. The 

most dominant fungal pathogen that we isolated from both 

A/C and non-A/C seed sample was Aspergillus niger, which 

is responsible for aspergillosis. Although most human 

diseases are caused by bacteria or viruses, fungal pathogens 

are a major cause of death among immuno-suppressed 

patients. All these fungal pathogens are emerging at an 

alarming rate world-wide and pose a significant threat to 

wild-life health [14]. So it is necessary to create awareness to 

public about the improper handling of spices that leads it as a 

host for several pathogenic organisms. Further, a detailed 

study is necessary in this aspect to elucidate more about the 

emerging fungal pathogens. 
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