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ABSTRACT

Flaxseed is an oilseed rich in proteins, lipids and dietary fiber. The brown flaxseed is grown in warm climates 
and humid, like Brazil, and has shelled tougher than the golden linseed. As the tropical climate is ideal 
environment for the growth of toxigenic fungi, flaxseed may be exposed to contamination. Four different 
samples of brown flaxseed were collected in sealed packages obtained from health food stores. Aliquots of 
grains were separated, packed with PVC film, identified according to the company (El, E2, E3, E4) and 
subjected to the process of gamma irradiation doses: 2.5, 5.0, 7.5 and 10 kGy, beyond the control sample that 
was not exposed. This material was stored in a cool dry place in the laboratory for six months. After that time, 
the grains were sown in DRBC, to check the growth of total fungi, and in AFP A, to check the growth of 
aflatoxigenic fungi. After sowing grains, the Petri dishes were randomly distributed on the bench, at room 
temperature. There was no growth of aflatoxigenic fungi in irradiated samples after incubation, demonstrating 
that radiation could inhibit fungal contamination during the storage time. Germinated grains were observed in 
both culture media, in all doses and in the control samples. The germination of flaxseed was inversely 
proportional to the dose applied to the grains, to both culture media. Irradiation showed to be an effective 
method for brown flaxseed conservation and maintaining the gennination.
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1. INTRODUCTION

Flax {Linam usitcitissimum, family Linaceae) is cultivated in more than 50 countries and 
Canada is its major producer. Nowadays, flax seed plays a major role in the field of diet and 
research because of its benefits to health and disease prevention properties. It is an important 
source of fiber and protein, 30% and 20%, respectively, it is rich in phenolic compounds, 
known as lignans, responsible for its antioxidant activities, and has been associated with 
improving the nutritional value by increasing the concentration of omega-3 in different foods 
[6].
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Flaxseed can be found in brown and gold colour. The brown flaxseed is grown in warm and 
humid climates like Brazil, and have the shell a bit tougher than the golden linseed. Such as 
flaxseed has adapted well to the tropical climate, ideal environment for the growth of 
toxigenic fungi, this grain may be exposed to contamination by these microorganisms.

Aflatoxins are secondary metabolites produced by filamentous fungi: Aspergillus flavus, A. 
parasiticus and, rarely, by A. nomius. They are classified as Bl, B2, G1 and G2, based on 
fluorescence under ultraviolet light (B = Blue, G = Green) and are considered as mycotoxins 
of concern [7],

Several environmental factors influence the production of aflatoxins, but temperature and 
humidity are considered the most critical (25-30 °C and 97-99%, respectively). Additional 
factors such as water activity, moisture, substrate composition, storage time, insect damage 
and the presence of the shell also influence fungal growth and aflatoxin production. The use 
of gamma radiation is an important means of preventing contamination by aflatoxigenic fungi 
[ 1].

The use of irradiation to preserve food is an effective and desirable method, according to 
various scientific evidences. No residual radioactivity remains in processed food, and no 
adverse effect is observed in nutritional quality. The main advantages of using irradiation are 
destroy microorganisms, pathogenic or not, present in food; food can be exposed to 
irradiation after packaging; vegetables and fruits, when irradiated, retain its freshness for 
longer periods of time [3],

The aim of this study was to analyze brown flaxseed in order to see if there is a possibility of 
contamination by aflatoxigenic fungi and gamma radiation inhibits fungal growth.

2. MATERIAL AND METHODS

2.1. Preparation of samples

Samples of flaxseed brown were obtained from four different companies. The grains were 
acquired from commercial establishment selling natural products, and the containers were 
sealed and stored at room temperature.

Were separated small samples of the grains, packed with PVC film, identified according to 
source (Company: El, E2, E3, E4) and subjected to the process of irradiation with cobalt-60 
source (gamma rays), Gammacell 60Co source (model 220 Excel-MDS Nordion), at 
Department of Nuclear Energy -  DEN, at UFPE, using the following doses: 2.5, 5.0, 7.5 and 
10 kGy. It was used a control sample, in which the grains are not subjected to the irradiation 
process. After the irradiation process, the packaged samples were stored in a cool dry place in 
the laboratory for six months. After the storage time, seeds were analyzed for mold growth on 
the surface of the grains.
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2.2 Fungal analysis

The test was done in triplicate by seeding 30 grains of each sample for each dose, 10 grains 
per Petri dish, in the following culture medium: DRBC (Dichloran Rose Bengal 
Chloramphenicol), to verify total fungal growth, and AFPA {Aspergillus flavus and 
Aspergillus parasiticus Agar), to check the growth of aflatoxin-producing fungi. After 
sowing grains, the Petri dishes were randomly distributed on the bench at room temperature. 
The tests were performed at the Laboratory of Microbiology and Immunology, Academic 
Center for Victory-CAV-UFPE.

After the incubation time of 7 days were counted grains containing fungal growth on its 
surface, in both culture media.

3. RESULTS AND DISCUSSION

It was observed that there was no fungal growth on the irradiated sample, indicating that the 
radiation could inhibit contamination of grains per fungi, including aflatoxigenic molds, 
during the storage time.

Xu et al [8] analyzed flour of brown and golden flaxseed testing the fungistatic activity 
against fungi Penicillium chrysogenum, Aspergillus flavus, Fusarium graminearum and 
Penicillium sp. The results showed that growth of F. graminearum, was completely inhibited 
at all concentrations of flaxseed flour on PDA (potato dextrose medium) and inhibition of 
three other test microorganisms increased with increasing concentrations of flaxseed flour, 
concluding that flaxseed has fungistatic activity and could be used as a multifunctional food.

The germination of flaxseed was inversely proportional to the dose applied to the grains, to 
both culture media, as shown in Table 1.

Table 1: Irradiated brown flaxseed from different companies, according to the average 
germination and fungal growth in the grains.

El E2 E3 E4

Dose Culture media F G F G F G F G

Non-irradiated DRBC 0 6,3 0 4,5 1 7,0 0 8,0
AFPA 0 2,6 0 3,5 0 4,0 0 6,0

2,5 kGy DRBC 0 4,6 0 6,0 0 6,3 0 7,0
AFPA 0 1,6 0 2,2 0 3,0 0 5,5

5,0kGy DRBC 0 1,6 0 4,0 0 4,5 0 6,3
AFPA 0 1,3 0 1,5 0 3,0 0 4,2

7,5kGy DRBC 0 1,0 0 2,5 0 4,0 0 4,5
AFPA 0 0 0 1,2 0 2,0 0 2,2

10,0kGy DRBC 0 0 0 2,0 0 3,8 0 1,5
AFPA 0 0 0 0 0 1,5 0 2,0

Legend: F: fungal growth; G: grain germination; E: Brown flaxseed companies
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It was observed that flaxseed germinated in the DRBC and AFPA, at all irradiation doses and 
in the control samples (Figure 1). In the sample E l, there was germination until dose 5kGy; 
in the sample E2, up to 7.5 kGy; at E3 and E4, germination occurred at all doses.

Figure 1: Non Irradiated brown flaxseed in DRBC media showing the production of 
germinating grain (left), and sprouted grain in detail (right).

Vargas et al [9] observed that different gamma radiation doses caused no effects to the 
germination of tomato seeds in different treatments and the control sample. They also cite 
studies that report an increase of germination for several species with the use of low doses of 
radiation.

Rodrigues et al [5] and Durante [2] also state that low doses of gamma radiation does not 
influence the quality of food and increases the shelf life without causing significant increase 
in temperature, taste, texture and other sensory and technological properties important.

There are several papers containing linseed applications, for example in the search of 
Pietrofesa et al [4] it was observed that lignan, a component of flaxseed, is a potent attenuator 
of radiation-induced lung injury. As there is a need to identify an agent that is effective to 
mitigate the adverse effects of radiation on the lung while being inexpensive and non-toxic, 
flaxseed flour has the potential to be used in clinical settings, because it minimizes the 
radiation adverse effects from individuals exposed to background radiation, inhaled 
radioisotopes or even after the start of radiation therapy to treat malignancy.

4. CONCLUSIONS

The irradiation of the samples proved to be an effective method for conservation of brown 
flaxseed, as well as inhibiting the growth of fungal decomposers and aflatoxins producers, 
did not inhibiting germination of grains, ie, grains do not become unviable for planting.
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