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Abstract 
Artocarpus altilis is known to be one of the plants having antifungal property and this study aimed to 
test its efficacy against Aspergillus niger causing black molds in onion. The study was laid out in 
complete randomized design composed of four treatments replicated thrice: T1 – control (inoculated 
with A. niger only); T2 – with 25% A. altilis leaf extract; T3 – 50% and; T4 – 75%. Appearance of 
symptoms 3 days after inoculation and zone of inhibition were observed and recorded. Results 
showed that there are no significant differences on the inhibition zone among the treatments and was 
considered as resistant to the antifungal activity of A. altilis since it exhibited a zone of inhibition which 
is less than 10 mm in diameter. However, in the observation of symptoms manifestation, those 
applied with 50% A. altilis leaft extract exhibited less symptoms in 51 days of observation but major 
shriveling happened in those applied with 75% A. altilis leaf extract which could indicate that the 
application of 50% A altilis extract is the optimum concentration to control black molds in onion. 
Knowledge on the efficacy of A. altilis extract against A. niger in onions would be useful in extending 
the shelf life of onions in the market and help prevent post-harvest losses. 
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Introduction 

Allium cepa L. (onion) is one of the most economically important crops in the world 

including the Philippines [1]. It is considered as an essential ingredient in many of the 

dishes because of its strong aroma and distinct taste. It also served as an herbal 

medicine and use in treating mild medical conditions such as insomnia, cough, 

hemorrhoid, and constipation. In the Philippines, it is one of the major crops 

produced and usually exported to other countries with a production of 9.81 thousand 

metric tons [2].  

Onions can be stored for 8-9 months under ambient temperature. However, 

problems such as diseases and deterioration could happen that might result to 

financial losses [3]. Commonly, in tropical countries such as the Philippines, common 

causes of deterioration are the fungi which is known for its mycotoxin. Among the 
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different fungi genera, Aspergillus and Penicillium are known to be the fungi which 

could release mycotoxin in stored goods [4,5].  

It has been said that one of the major causes of post-harvest losses in onion under 

storage is the black mould rot caused by Aspergillus niger van Tieghem [6]. A. niger 

(black mold) is a filamentous ascomycetous fungus known to have fast mycelial 

growth and associated with postharvest decay of different stored produced including 

onions [7, 8]. This fungus is saprophytic which releases a range of hydrolytic and 

oxidative enzymes capable of the degradation of plants lignin and cellulose. Because 

of this ability, this makes them capable of causing deterioration to different 

agricultural products such as vegetables, fruits, nuts, among others.  

One author mentioned that black mold is a serious threat to the post-harvest 

condition of agricultural crops thus could mean a threat to the world’s food security 

[9]. To control this pathogen and further prevent harm on onions, different biological 

and chemical methods such as the use of fungicides were already employed. 

However, the use of fungicides could pose health hazard to the consuming public.  

Thus, the use of natural fungicides such as breadfruit leaf extract was 

conceptualized. 

Artocarpus altilis commonly known as breadfruit is a seasonal fruit belonging to the 

family of Moraceae.  

It is also one of the indigenous fruits in the Philippines and known for its bread-like 

appearance and texture when cooked [11]. Generally, it contains phenolic 

compounds such as flavonoids, jacalin, lectin and stilbenoids. Moreover, its stem, 

leaf, bark and fruits extracts have been said to have abundant biologically active 

compounds which are known to be as antibacterial, antitubercular, antiviral, 

antifungal, antiplatelet, antiarthritic, inhibit tyrosinase and cytotoxicity [12]. 

Thus, with the given characteristics of bread fruit, this study aimed to determine the 

antifungal activity of A. altilis against A. niger which causes black molds in onion. 

Specifically, it aimed to: a) Determine the effectiveness of varying concentrations of 
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A. altilis extract in preventing the occurrence of black rot in onions and; b) Evaluate 

and describe the occurrence of onion rot symptoms inoculated with A. niger. 

The result of the study would be of great importance in the prevention of onion rot 

caused by A. niger thus, would help lessen its post-harvest losses. The study was 

conducted at Polytechnic University of the Philippines Lopez, Quezon Branch, 

Philippines and guided by the following limitations: a) It was focus only on the 

observation of the effect of A. altilis in the prevention of black mold in onion and; b) 

Only one variety of onion was used in the study.  

Materials and Methods 

Test Plant 

Red Pinoy from East West Company was used as test crop. It is a red creole variety 

with excellent bulb quality and storability, with medium sized bulbs (40-50 grams). It 

is said to be suitable for regular season planting, for direct seeding and 

transplanting. It is flattened globe in shape and deep red color, with high bulbing 

percentage and very low splitting rate [13]. 

Experimental Design, Treatments and Layout 

This study was composed of four treatments: T1 – control (inoculated with A. niger 

only), T2 – with 25% A. altilis leaf extract, T3 – 50% and T4 – 75%. The treatments 

were replicated three times. Each replicate consists of 10 onion bulbs. 

Isolation of A. niger 

Onions with black molds and showing onion rot symptoms were obtained from Lopez 

Quezon Public Market and brought to the laboratory in sterile bags. Rotting parts 

were cut small and treated with 1% sodium hypochlorite solution for one minute. It 

was rinsed thrice with sterile water and immediately put in the sterile filter paper to 

dry and to further absorb the moisture in the onions. The sterilized pieces of onions 

were inoculated into Potato Dextrose Agar (PDA) medium in 9 cm petri plates and 
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incubated at 25°C for 7 days. Pure cultures of A. niger were isolated and preserved 

on PDA medium. The protocol was adapted from Khokhar et al. [14]. 

Extraction Procedure for A. Altilis 

One hundred (100) g leaves of A. altilis were collected and carried to the laboratory. 

The leaves were washed with 1% Sodium Hypochlorite for a minute and then rinsed 

with distilled water thrice. The method of extraction used was infusion method where 

100 g of A. altilis leaves and 100 ml of water were combined in a blender to allow 

thorough extraction. 

Bio-Assay Procedure (Disk Diffusion Method) 

To determine if the A. altilis leaves has anti-fungal property, bio-assay was done. 

The petri plates with PDA were inoculated with A.niger. Afterwards, a 6 mm sterile 

paper disk was immersed in the A. Altilis leaf extract for about a minute and put in 

the petri plates inoculated with A. niger. Inhibition zone was observed after a week. 

Preparation of Different Concentration of A. altilis and Its Application in Onion 

Various concentrations (25%, 50% and 75%) of A. altilis leaf extract were prepared. 

To obtain the 25%, 50% and 75% concentrations, 25 ml, 50 ml and 75 ml of the 

extract was diluted in 100 ml of water. The onions under T2 were soaked in 25% 

solution of the extract. Onions in T3 were soaked in 50% and onions in T4 were 

soaked in 75% of the extract.  All of them were soaked for about a minute. Then, it 

was air-dried. 

Inoculation of A. niger in Onion 

From the isolated pure culture of A. niger, 10 mm mycelia block was obtained and 

mixed with 100 ml sterile distilled water. Subsequently, the air-dried onions infused 

with A. altilis leaf extract were inoculated with A. niger. All the onions under various 

treatments were immersed in the solution for a minute and air-dried. 
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Storage 

The onions were stored in an open environment under ordinary room temperature. 

The observation of symptoms and the effect of the leaf extract were observed for 30 

days.  

Data Gathered  

Zone of Inhibition  

The diameter of the clear area including the disk was measured using a ruler to 

determine the zone of inhibition (mm).  The values from Table 1 (below) was used to 

evaluate the microbial response to each compound [15].  

Table 1. Zone of inhibition to evaluate the microbial response 

Criteria Diameter of Zone of Inhibition (mm) 

Resistant 10 or less 

Intermediate 11 to 15 

Susceptible 16 or more 

 

Occurrence of Symptoms of Black Molds in Onion  

The observation of symptoms started 3 days after inoculation. Symptoms observed 

were recorded for 51 days after inoculation.  

Results and Discussion 

Inhibition Zone of A. altilis Extract against A. niger 

Using paper disk method, the inhibition zone (mm) of A. altilis extract was measured 

(Fig. 1).  The result revealed (Table 2) that the extract does not exhibit anti-fungal 

activity since all of the replicates exhibited a zone of inhibition which is less than 10 

mm in diameter based on the criteria given by Johnson and Case [15].  
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Figure 1. The 6 mm paper disk dipped in A. altilis extract showing zone of inhibition. 

Table 2. Inhibition zone (mm) of A. altilis extract against A. niger  

REPLICATES Zone of Inhibition (mm) 

1 9.0 

2 8.5 

3 9.0 

 

The inhibition zone is less than 10 mm which could be considered as resistant. The 

investigation also revealed that the plant extract could not really inhibit the growth of 

A. niger causing black molds in onion. The result of the study coincides with the 

study of Jagtap [16], which stated that A. altilis has antibacterial and antifungal 

potential on certain pathogens such as S. aureus but has no effect on the mycelial 

growth of other pathogens including A. niger. The inhibition zone exhibited though 

less than 10 mm could be the characteristics and phytochemical constituents of the 

extract. However, A. niger resistance could also be attributed to less  purifications of 

secondary metabolites in the extract. 

Occurrence of Symptoms of Onion Rot  

For a period of 51 day observation (Table 3), shrivelling and softening of the bulbs 

happened in all of the treatments with T1 and T4 showing the earliest shrivelling. 

Then, it was followed by T2 which had a shriveling 21 DAI. While those bulbs under 

T3 had the longest day before the shriveling of its bulb. In terms of signs and 
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symptoms of black molds, it first appeared in T4 41 days after inoculation. 2 days 

after, black mold appeared in T1. Furthermore, 51 DAI, black molds on T2 appeared 

while on T3, it can only be found on the neck part of the bulbs. 

 

Table 3. Occurrence of Symptoms of Onion Rot 

 

 

 

 

  

The findings coincide with the symptoms of black mold published by Seminis Inc.  

which states that no external symptoms may be visible on some infected bulbs. But 

the bulb may become shrivelled. Soft rot bacteria can follow infection by this fungus.  

It could also be inferred that the symptoms did not manifest earlier since the onions 

were stored in an open area where the temperature is less than 30 deg Celsius. 

According to Semini, for the disease to develop faster, the temperature should be 

higher than 30 deg in the field and 24 deg in storage.   Moreover, in connection with 

the study of Bashir et.al [17], using plant extracts, it revealed that A. niger could be 

controlled if and only if the plant has anti-fungal properties since, based on the result 

of his study, it showed that the higher the concentration of the extract used,  the 

more effective it is inhibiting the fungi. Furthermore, in the study of Ko et. al. [18] 

regarding the resistance of the different varieties of onions against black mold, the 

study revealed that out of 43 varieties of onion, only 4 were tolerant to A. niger 

including the “Red Pinoy” variety. The cultivar showed less lesions and no 

sporulation with better storability. However, in a recent study [19], Artocarpus 

heterophyllus Lam. Leaf extract is not an affective anti-fungal against A. niger. 
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Shrivelling of the bulbs on T1 started at around 15 DAI, yet no signs of black mold 

was evident but 44 DAI, black molds started to appear and 51 DAI (Fig. 2), two of the 

replicates were already severely affected by black molds.   

 

 

 

 

 

Figure 2. Treatment 1 showing the onions before (A) and 51 days after inoculation 

(B).  

Shrivelling of the bulbs on T2 started at around 21 DAI, yet no sign of black mold 

was evident but 51 DAI, black molds started to appear on the neck part (Fig. 3). It 

could be observed that two of the replicates were greatly shrivelled.  

 

 

 

 

 

Figure 3. Treatment 2 showing the onions before (A) and 51 days after inoculation 

(B).  

Shrivelling of the bulbs on T3 started at around 36 DAI in one of the replicates, yet 

no sign of black mold was evident.  However, 51 DAI, black molds started to appear 

on the neck part (Fig. 4), but hardly evident. 
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Figure 4. Treatment 3 showing the onions before (A) and 51 days after inoculation 

(B).  

Shrivelling of the bulbs on T4 started at around 15 DAI, yet no signs of black mold 

was evident but 42 DAI, black molds started to appear and 51 DAI (Fig. 5), one of 

the replicates were already severely affected by black molds. It could be observed 

that one of the replicates is severely shrivelled and the other replicate is almost 

completely rotten due to black molds. However, it could be inferred that the faster 

deterioration of R3 is due to the fact that it was earlier eaten by cockroaches and the 

wound it creates, permits the passage of A. niger and other microorganisms.  

 

 

 

 

 

 

Figure 5. Treatment 4 showing the onions before (A) and 51 days after inoculation 

(B). 

 

Conclusions  

Based on the result of the study, 50% A. altilis aqueous leaf extract is the most 

effective concentration against A. niger in onions since shriveling happened 36 DAI 

as compared to other treatments. Further study could be made on other plants 
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known to have antifungal property to test its effectiveness in controlling certain post-

harvest pathogens such as A. niger causing black molds in onions.  
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