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ABSTRACT 

The use of gamma radiation as a sterilization method for herbs, herbal medicines and foods, shows positive 

results regarding the retention of such products, economy and safety of the method. However, it is known that 

this method of processing plant material can cause chemical changes in these products related to the type of 

material, its components and the dose received. Evaluated, in the present study, the action of gamma radiation as 

a modifier of toxicity extract of Anacardium occidentale Linn. To evaluate the toxicity of the extract irradiated at 

doses of 5.0, 7.5 and 10.0 kGy and concentrations of 250, 500 and 1000 mg/L was used bioassays with Artemia 

salina and Biomphalaria glabrata. For the test to A. salina, 520 specimens were used divided into groups of 10 

larvae. For the bioassay with B. glabrata, 3900 specimens were used divided into groups of, approximately, 100 

embryos. Larvae of A. salina  and embryos were subjected to extracts irradiated and unirradiated for 24 hours. 
The bioassay with A. salina, showed a decrease, compared to extract unirradiated and irradiated at doses of 5.0 

and 7.5 kGy, of extract irradiated with 10 kGy, where the mortality did not differ from the control group. In tests 

with embryos was observed an increase in the toxicity of the extract at a dose of 7.5 kGy and a decrease in the 

dose of 10.0 kGy. The radiation promoted changes in the toxicity of leaves extracts of Anacardium occidentale 

Linn. on embryos of Biomphalaria glabrata and Artemia salina. 

 

 

 

1. INTRODUCTION 

 

The plant Anacardium occidentale Linn., part of the family Anacardiaceae, popularly known 

as cashew, is a plant native to Brazil, known and decanted in the Northeast, in traditional 

medicine and is used to relieve toothaches, to treat bronchitis, arthritis , intestinal colic, 

jaundice, against diabetes, asthma and used as an aphrodisiac [1, 2, 3]. Although there are 

reports in the literature on the evidence of their anti-inflammatory activity [1, 4], for the 

treatment of diabetes [5, 6, 7], inhibitory activity of the enzyme acetylcholinesterase [8] and 

the compounds isolated from the fruit has the action to inhibit the enzyme tyrosinase [9]. 

Among yours secondary metabolites, highlight the tannins, phenolic lipids, which have 

antioxidant properties and the anacardic acid, which has properties molluscicides [10], has 

antitumor activity [11], antimicrobial [12] and lipoxygenase inhibitor [13]. 

The interest in search of herbal remedies, despite the growth of the pharmaceutical industry, 

has grown considerably [14]. Despite the increased use of medicinal plants, there is also 

concern about the high risk of contamination of these products by bacteria and fungi due to its 

natural contact with the soil and water and the conditions under which these products are 

stored and sold, in open areas, with wide circulation and exposed to moisture [15, 16, 17]. 

Radiation is energy that propagate through the material medium or vacuum. Radiation can be 

classified as ionizing and non-ionizing because their energy charges and their interactions 

with matter, being ionizing radiation carrying enough energy to remove electrons that are 

located on the periphery of the atoms, causing ionization of the same. Non-ionizing radiation 

when in contact with the electrons of the atoms, causing her arousal, causing the electrons are 

taken to the outermost layer, without being ejected [18, 19, 20, 21]. 

The use of ionizing radiation is scattered in various sectors of human activity, such as health, 

industry, agriculture and research. The activities related to radiation should be monitored. The 
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equipment used to perform these controls must be properly calibrated and tracked, with a 

requirement of the National Commission of Nuclear Energy -CNEN [22]. 

 Radiation is an excellent method for conservation of plant materials. Almost all foods can be 

irradiated at doses and adequate conditions of radiation, starting from grains to foods with 

high protein content such as dairy, meat, fruits and vegetables [23]. 

The disinfection of vegetables and inhibition of sprouting by ionizing radiation has increased 

significantly for being a safe and economical method [24]. The irradiation process occurs by 

exposure of the plant material, packed or not, a beam of electrons, X-rays or gamma rays, 

such as 
60

Co or 
137

Cs [25]. However, it is known that this method of processing plant material 

can cause chemical changes in the materials related to the type of material, its components, 

the dose received and retention after of the irradiation [26]. Exposure of plant extracts to 

gamma radiation, could cause changes in secondary metabolites of some species, particularly 

species contains flavonoids, tannins and phenolic compounds, compounds that act in defense 

mechanism of plants. The tannins have toxic activity due to its ability to bind to 

macromolecules, metal ions and proteins [27, 28, 29]. 

This study evaluated the influence of 
60

Co gamma radiation toxicity in extract of leaves of 

Anacardium occidentale L., through bioassay with Artemia salina and embryos of 

Biomphalaria glabrata. 

 

2. MATERIALS AND METHODS 

 

2.1 Collection of samples 

 

The leaves of Anacardium occidentale Linn. were collected at the Agronomic Institute of 

Pernambuco (IPA), Experimental Station of Caruaru, located in the Ipojuca Valley 

(08º14’18.2”S e 35º54’57.1”W) [30]. Plants were selected portion of previously demarcated 

within the fragment, in places with higher humidity and better state of conservation, 

considered preferred for the development of plants [31]. The samples were collected from 

individuals with diameter at ground level DNS ≥ 10 cm. The criteria for the collection of plant 

material were undamaged leaves located one meter from the ground and barks have shown no 

marks extraction. The samples were properly stored, identified and transported to the 

laboratory for further analysis. 

 

2.2  Obtaining of Hydroalcoholic Extract 

 

The leaves, 525 g, were placed in the shade to dry in a cool place. Were ground and sieved 

through mesh screen 2.0 x 2.0 mm. The obtained powder was placed in an Erlenmeyer flask 

containing ethanol / water (70%) for 72 hours. The extraction was performed three times in 

succession. The hydroalcoholic extract was filtered through filter paper and placed on the 

rotary evaporator. The sample was weighed, with 96.87 g. 

 

2.3 Irradiation of Hydroalcoholic Extract  



 
 

INAC 2013, Recife, PE, Brazil. 

 

 

The extracts were placed in glass containers and irradiated in the Department of Nuclear 

Energy, Federal University of Pernambuco. We used a 
60

Co irradiator with source Gammacell 

(model 220 Excel - MDS Nordion, a dose rate of 4, 509 kGy / h). The doses used were 5.0, 

7.5 and 10.0 kGy.  

 

2.4 Bioassays with Biomphalaria glabrata 

 

We used approximately 3900 embryos of the species Biomphalaria grabrata pigmented 

obtained Aquariums Laboratory of Radiobiology, Department of Biophysics and 

Radiobiology, Federal University of Pernambuco. The embryos at the blastula stage, been 

considered feasible for the test groups were arranged in groups with, approximately, 100 

samples, in plates, and immersed for 24 hours in 7 ml of extract from leaves of unirradiated of 

A. occidentale Linn. extracts and irradiated with 5.0, 7.5 and 10.0 kGy, in concentrations of 

250, 500 and 1000 mg/L. The control group was immersed in filtered water. The bioassay was 

performed in triplicate. After 24 hours, the extract was replaced with filtered water and the 

embryos were examined daily for a period of 9 days in stereoscopic binocular microscope 

(Tecnival –SQZ) and classified into normal and unviable (dead and malformed). 

 

2.5 Bioassays with Artemia salina  

 

Cysts of Artemia salina were placed to hatch in filtered sea water with filter paper and aerated 

for a period of 48 hours. After this period, the analysis was made of the feasibility of the 520 

specimens used. Groups of 10 larvae of Artemia salina were placed in test tubes containing 5 

ml of the extract of the leaves of unirradiated A. occidentale Linn. extracts and irradiated with 

5.0, 7.5 and 10.0 kGy, in concentrations 250, 500 and 1000 mg/L. The control group was 

immersed in filtered seawater. The bioassay was performed in quadruplicate. After 24 hours, 

the larvae of Artemia salina were observed in stereoscopic binocular microscope (Tecnival – 

SQZ) and classified as viable and unviable (dead). 

 

 2.6 Statistical Analysis 

 

Statistical analysis was performed by means of the ANOVA and Student-Newman-Keuls for 

multiple comparisons. P < 0,05 were considered to be statistically significant. 

 

3. RESULTS AND DISCUSSION 

 

 3.1 Bioassays with Biomphalaria glabrata 

 

The figure 1 shows the graphs for the bioassay Biomphalaria glabrata using the 

hydroalcoholic extracts unirradiated and irradiated at doses of 5.0, 7.5 and 10.0 kGy of leaves 

of Anacardium occidentale Linn. at concentrations of 250, 500 and 1000 mg / L. 
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Figure 1 

 

 

 

 

 

 

 

 

 

 

  

Figure 1 – Biomphalaria glabrata embryos exposed to extract unirradiated and irradiated of leaves of 

Anacardium occidentale Linn. at doses of 5.0, 7.5 and 10.0 kGy, in concentrations of 250, 500 and 1000 mg/L. 

The graphs were analyzed using ANOVA (non-parametric) and Student-Newman-Keuls test, P <0.05: * vs C # 

vs. 1000 mg / L. 

Through the graphs, it can be seen that there was a significant mortality in extract unirradiated 

and irradiated with 7.5 kGy at a concentration of 1000 mg/L. It is also observed that the 

extract irradiated with 7.5 kGy there is a significant number of dead individuals in 

concentrations of 250 and 500 mg/L. The extract irradiated with 10.0 kGy showed a 

significant decrease in its toxicity at all concentrations used, these did not differ from the 

control group. In the extract irradiated with 7.5 kGy, an increase in unviable embryos, relative 

to the extract unirradiated. All groups showed mortality percentages.  

 

 

3.2 Bioassays with Artemia salina   
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The figure 2 shows the graphs for the Artemia salina bioassay using the hydroalcoholic 

extracts unirradiated and irradiated at doses of 5.0, 7.5 and 10.0 kGy of leaves of Anacardium 

occidentale Linn. at concentrations of 250, 500 and 1000 mg/L. 

 

Figure 2  

 

 

 

 

                                                                    

 

 

 

                                                                   

 

 

 

 

 

 

 

Figure 2 – Larvae of Artemia salina extract exposed to radiated and unirradiated from leaves of Anacardium 

occidentale Linn at doses of 5.0, 7.5 and 10.0 kGy, at concentrations of 250, 500 and 1000 mg/L. The graphs 

were analyzed using ANOVA (non-parametric) and Student-Newman-Keuls test, P <0.05: * vs C # vs 1000 mg / 

L, vs. @ 500 mg / L. 

In all the graphs, except for the graph of the extract irradiated with 10.0 kGy, was observed a 

significant mortality at concentrations of 500 and 1000 mg/L of extracts used, and also noted 

a significant difference in mortality concentrations of 250 and 500 mg/L in relation to the 

concentration of 1000 mg/L. In the test with the extract irradiated with 10.0 kGy, there is 

clearly a significant decrease in the lethality of the extract in the larvae of A. salina, compared 

to extract unirradiated and irradiated extracts with 5.0 and 7.5 kGy, did not differ from the 

control group, and highlighting the concentrations of 500 and 1000 mg/L. All groups, except 

the control, showed percentages of mortality. 

Potenza et al. [32] studied the effect of gamma radiation as a modifier of the repellent 

activity on Blattella germanica in several plant species, verifying that the aqueous extract of 

the species of Ruta graveolens (L.) showed a decrease of its repellent activity of 2% to 20% 
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at doses of 2.5, 7.5, and 10.0 kGy and 4% at the dose of 5.0 kGy. The irradiation using 7.5 

kGy in the ethanol extract of the species Dahlia pinnata Cav. showed 48% of efficiency in 

repellent activity. The species Lycopersicon esculentum Mill., Showed 18% of efficiency at a 

dose of 5.0 kGy. In this study, we obtained similar results, where the irradiated extracts 

showed dose-dependent variation of toxicity in target organisms.  

In 1997, Clissa et al. [33] evaluated the attenuation of Crotalus venom by ionizing radiation 

with positive results, in which the observed attenuation of the toxicity of the venom in 2.7 

times the total venom irradiated with 2.0 kGy, 13.5 times for the irradiated with 3.0 kGy and 

100 times for the poison which was used doses of 5.0 and 10.0 kGy 

The Anacardium occidentale Linn. in its chemical composition has tannins, phenolic lipids 

and anacardic acid, which is known to exhibit molluscicidal activity [10]. Miranda et al. [34], 

in 2006, reports in his work to increase the levels of tannins cachaças irradiated, suggesting 

that radiation influenced the extraction of phenolic compounds or greater amounts of 

degraded lignin. The molluscicidal activity of plants rich in tannins, stands out in the 

literature, such as Acacia nilotica [35]. These data may be related to increased activity in the 

molluscicidal extract irradiated with 7.5 kGy in this work. 

 

4. CONCLUSION 

 

The gamma radiation promotes changes in the toxic activity of the extract of leaves of 

Anacardium occidentale Linn. on embryos of Biomphalaria glabrata and Artemia salina, at 

doses of 5.0, 7.5 and 10.0 kGy. Further studies should be conducted to elucidate the 

mechanism of action of radiation in this changes. 
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