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Abstract 

Nowadays, one of the main objectives of biotechnological development of new products is linked to processes and 

methods improvement. In this sense, the aim of this work is to promote the sustainable development of the residue 

obtained from the cashew´s organic reject material aiming at to produce a target flour to be applied as a functional 

food. In fact, the nutritional composition of the cashew flour showed an important food profile related to fibers and 
carbohydrates. In relation to the prepared food as a simple possibility, cookies were produced, and its sensorial 

characteristics were carried out in individual booths, with 100 non trained evaluators. The results showed that the 

cookies demonstrated a satisfactory acceptance profile in several analyzed attributes. Concerning to the 

microbiological analysis, nonsignificant presence of microorganisms was detected. So, the processed cashew flour 

showed to be nutritionally acceptable and together with a good sensorial acceptance, can be considered as a suitable 

biomass to produce a large amount of bakery products.  

Keywords: Anacardium occidentale L.; Cashew flour; Sustainable development; Functional food. 

 

Resumo  

Atualmente, um dos principais objetivos do desenvolvimento biotecnológico de novos produtos está ligado ao 

aprimoramento de processos e métodos. Nesse sentido, o objetivo deste trabalho é promover o desenvolvimento 
sustentável do resíduo obtido do rejeito orgânico do caju com o objetivo de produzir uma farinha alvo para ser 

aplicada como alimento funcional. De fato, a composição nutricional da farinha de caju apresentou um importante 

perfil alimentar relacionado às fibras e carboidratos. Em relação ao alimento preparado como possibilidade simples, 

foram produzidos cookies, e suas características sensoriais foram realizadas em cabines individuais, com 100 
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avaliadores não treinados. Os resultados mostraram que os cookies demonstraram um perfil de aceitação satisfatório 

nos diversos atributos analisados. Quanto à análise microbiológica, não foi detectada presença significativa de 

microrganismos. Assim, a farinha de caju processada mostrou-se nutricionalmente aceitável e juntamente com uma 
boa aceitação sensorial, pode ser considerada uma biomassa adequada para a produção de grande quantidade de 

produtos de panificação.  

Palavras-chave: Anacardium occidentale L.; Farinha de caju; Desenvolvimento sustentável; Alimento funcional. 

 

Resumen  

Actualmente, uno de los principales objetivos del desarrollo biotecnológico de nuevos productos está vinculado al 

mejoramiento de los procesos y métodos. En este sentido, el objetivo de este trabajo es promover el desarrollo 

sustentable del residuo obtenido del material orgánico descartado de la castaña de cajú, con el fin de producir una 

harina para ser utilizada como alimento funcional. De hecho, la composición nutricional de la harina de cajú mostró 

un importante perfil dietético  relacionado con las fibras y los carbohidratos. En relación al alimento preparado como 

una alternativa simple, se elaboraron galletas y sus características sensoriales fueron testeadas en stands individuales, 
con 100 evaluadores no capacitados. Los resultados mostraron que las galletas tuvieron un perfil de aceptación 

satisfactorio en las distintas características analizadas. En cuanto al análisis microbiológico, no se detectó presencia 

significativa de microorganismos. Así, la harina de cajú procesada demostró ser apta nutricionalmente y aceptable 

sensorialmente, por lo cual puede considerarse un recurso adecuado para la producción de una gran cantidad de 

productos de panadería. 

Palabras clave: Anacardium occidentale L.; Harina de caju; Desarrollo sustentable; Alimento funcional. 

 

1. Introduction 

Among the years from 2007 to 2017, Brazil was considered one of the largest fruit producers in the world, 

accompanied by China, India and the United States (Fidelis et al., 2019). The Northeast region features large importance in the 

cultivation of most species of tropical fruits, which are widely spread for its nutritional and sensorial characteristics as well as 

in the production of many foods such as candies and juices (Lousada Junior et al., 2006). Brazil boasts many underexploited 

native and exotic fruit species of potential interest to the agro-industry and a possible future source of income for the local 

population (Silva et al., 2014). 

The cashew tree (Anacardium occidentale LINN) is considered one of the most important fruitful tree, because of its 

food commercial products being a rich source of fibers, minerals and vitamins, also presents a good percentage of non-

digestible carbohydrates, and also bioactive compounds, such as flavonoids, being the only species of the genus Anacardium to 

be cultivated on a commercial scale in the world (Marín et al., 2002; Rico et al., 2016; Salehi et al., 2019; Santos et al., 2007; 

Schweiggert et al., 2016; Oliveira et al., 2020). 

Over the years, agribusinesses have invested in the increase of processing fruits capacity, promoting a high production 

of residues, the most abundant being represented by products of fruits and vegetables, with a percentage in the range 40% to 

50% of the total residues generated (Dilucia et al., 2020). Fruit and vegetable waste are discarded in the form of leftovers, such 

as seeds, pulp, peel or bagasse, representing 10% to 35% of gross mass (Sousa et al., 2011; Mirabella et al., 2014). In a global 

context, food waste and residues represent a loss of approximately USD 310 billion in developing countries, such as Brazil 

(Nogueira et al., 2020). 

Nowadays, alternatives to reuse food residues aiming at reduction of environment impact, dry food residues to the 

achievement of flour as an ingredient rich in fibers to incorporate various foods, substituting full or partially wheat flour 

represent a friendly technological improvement in the food industry (Ayala-Zavala et al., 2010; Matias et al., 2005). 

Around the world, baking products such as breads, cakes and cookies are largely consumed having wheat flour as 

basic ingredient. Many researches have been realized with the objective to substitute the wheat in the handling of these 

products in view of, mainly, the growing economic and commercial restrictions, new consuming tendencies, specific eating 

habits and the need of diversification and/or innovation of these products (Pinto et al., 2011). 
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In general, food waste has a huge potential to be recycled because it’s a natural source of nutrients, such as 

carbohydrates; pectin and fibers, as well as, valuable bioactive molecules such as phenolic acids, carotenoids, tocopherols and 

flavonoids, representing a class of compounds that are very beneficial for human nutrition due to their therapeutic properties 

(Biazotto et al., 2019; Dilucia et al., 2020). High-fiber foods are designated as functional, being essential to maintain health 

and reduce the risks of several diseases, like sanguine cholesterol decrease, protection against cancer, increase of intestinal 

transit, intervention on lipids and carbohydrates metabolism and on physiology of gastrointestinal tract (Müller et al., 2018; 

Ribeiro & Finzer, 2010; Soares et al., 2000; Jalali et al., 2020).  

According to Schieber et al. (2001), the quantity of residues generated by the processing of fruits can achieve many 

tons, assembling value to those products is of economic and environmental interest, and for that, scientific and technological 

studies are needed to enable its use. Therefore, the objective of this study was to perform a research aiming at the best 

utilization of the bagasse of neglected cashew, to obtain a flour, that was characterized and used in the production of cookies, 

which were physicochemical characterized, related to its nutritional and sensorial capacity, besides being safe in relation to 

possible microbiological contaminants. 

 

2. Material and Methods 

The present study is characterized as original research which was developed as laboratory and qualitative type. Since 

qualitative methods are described as being of paramount importance the interpretation and opinion of the researchers on the 

data and as well as in the discussed results, make the applied approach indispensable. The methodological support for this 

research type is in agreement with previously report (Pereira et al., 2018). 

 

2.1 Cashew sample 

The neglected cashew bagasse residue was provided by the fruit pulp company, “Pura Polpa”, situated in Parnamirim, 

Rio Grande do Norte. The material was obtained frozen, transported in a thermal box, to the Potiguar University (UnP) 

Biotechnology Laboratory, where was subject to drying in a conservatory with air circulation (Marconi MA035) in aluminum 

tray, with 300g of sample and one centimeter of thickness, at 60ºC for 8 to 12 hours, until achieves total humidity bellow 10%. 

Then, the residue was crushed (processor ARNO®) and passed through a strainer of 70 mesh to obtain a homogeneous cashew 

flour (named CF) that was packed in a plastic and sterile container, protected from light. The storage at room temperature 

(24ºC) occurred for about 48 hours, until its utilization. 

 

2.2 Preparation of cookies with the cashew flour biomass  

For the preparation of cookies, it was used the method according to the American Association of Cereal Chemists 

(AACC) ''sugar-snapcookie” method number 10-50D with some modifications. The standard product was made with the 

traditional wheat flour, while the tests contained 10g and 15g/ 100g of the cashew flour biomass (CF) in substitution to the 

content of wheat flour. The ingredients were mixed to obtain a gradual reduction of thickness. The batter was molded in 

cookies and baked, in a domestic oven, at 150ºC for 15 to 20 minutes. Once baked, the cookies were left to cool for 30 minutes 

and stored in a polypropylene container with hermetic cover. The process was realized three times. Table 1 shows the 

composition of the biscuits produced by adding different percentages of CF biomass. 
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Table 1. Cookies composition with different percentages of cashew bagasse flour. 

 

 

 

 

 

 

 

 

 

Source: Authors. 

 

2.3 Physicochemical characterization  

The flour obtained from cashew bagasse and the elaborated cookies with percentage were characterized according its 

proximate composition. The moisture content was determined by drying in conservatory at 105ºC (gravimetric method), the 

mineral residue (ashes) by incineration at 550ºC (Lutz, 1985). The total lipids content was determined through the method of 

direct extraction with petroleum ether in Soxhlet, the protein by organic nitrogen content (%), according to Kjeldahl’s method, 

using factor 6.25 for the nitrogen conservation in proteins according to AOAC (Horwitz, 1980). The quantification of soluble 

and insoluble fiber was determined by the Enzymatic-Gravimetric method (Ascar, 1985). The carbohydrates content was 

determined by the calculation of the difference between 100 grams of flour and the total amount of percentage values found for 

proteins, lipids, ashes, fiber and humidity. The calorific value for the flour was obtained using factors of Atwater, 32 

multiplying the carbohydrates and protein values for 4 kcal/g and 9 kcal/g for lipids. 

 All the physicochemical analysis was performed in triplicate. The total titratable acidity was verified though the 

titration 0.1M NaOH and the PH was determined through a PH measurer (Quimis®). The cookies obtained from the cashew 

flour were also characterized, and the data summarized in Table 2. 

 

2.4 Microbiological analysis 

Analysis of coliforms were made at 35ºC, coliforms at 45ºC, Salmonela sp, Staphylococcus aureus, filamentous fungi 

and yeast, aerobic mesophilic and Bacillus cereus count, according to American Public Health Association methodology. 

To carry out the microbiological analysis five repetitions of the cashew bagasse flour samples. Were used 25 grams of 

the sample were weighted for each analysis and put in a saline solution in peptone water (0,1%), sterile; after, dilutions were 

made for inoculation of the different culture used in the experiment.  

 

2.5 Cookie´s sensorial test 

Sensory analysis of cookies was carried out in individual booths, with 100 non trained evaluators. Test for evaluation 

of attributes color, appearance, aroma, flavor, texture and overall acceptance were performed using a 9-point hedonic scale:  9  

(I liked it very much); 8 (I enjoyed it); 7 (I liked it moderately); 6 (It was OK); 5 (I didn't like it/Neither did I dislike it); 4 (I 

didn't like it, but it wasn't too bad); 3 (I  didn't  like  it  moderately); 2 (I really didn't like it); and 1 (I hated it), as well as 

purchase intent and preference for ordering among samples (Meilgaard et al., 2016), using sensory record.  

Ingredients (g/100g) 

Levels of substitutions 

 

Control 10g CF/100g 15g CF/100g 

Wheat flour (g) 150.00 148.50 140.25 

Sugar (g) 100.00 100.00 100.00 

Hydrogenated vegetal fat (g) 60.00 60.00 60.00 

Milk (mL) 20.00 20.00 20.00 

Vanilla essence (mL) 5.00 5.00 5.00 

Salt (g)  0.02 0.02 0.02 

Yeast (g) 1.0 1.0 1.0 

Cashew flour (g) - 16.5 24.75 
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The tasters described how much they liked or disliked the attributes: overall impression, aroma, texture and flavor 

(ABNT, NBR 14140, 1998; Dutcosky, 2011). The panelist previously received the terms of Informed Consent and Assent 

approved by the Ethics in Research Committee (COEP), UNP under CAAE n° 35050614.4.0000.5296. 

To perform the sensory evaluation, the cookies of each sample were offered to each tester in identified white 

disposable cups. Water at room temperature and crackers were offered to mitigate the influence of one sample on another. 

 

2.6 Statistic analysis 

All extraction assays were carried out in triplicate and duplicate of each extract was analyzed. Results were expressed 

as means ± standard derivation (SD). One-way analysis of variance (ANOVA) was carried out by GraphPad Prism 5 software. 

The comparison of means was performed by Tukey test. Statistical differences were significant (P≤ 0.05). 

 

3. Results and Discussion 

The obtained cashew bagasse flour (CF) was subject to physicochemical analysis for the characterization of raw 

material. The analysis showed an important food profile related to fibers and carbohydrates, as can be observed on Table 2. 

 

Table 2. Physicochemical analysis of the cashew bagasse flour and its cookies products. 

Studied Parameters 

% 
CF 

Cashew bagasse flour cookies 

Control CF-10% CF-15% 

Moisture (%) 5.2±0.02c 7.33±0.001b 9.9±0,004a 9.1±0,001a 

Ashes (%) 2.5±0.001a 1.2±0.001c 1.37±0.001c 1.58±0.02 b 

Fibers (%) 15.8±0.03b 5.7±0.018d 9.39±0.06c 22.6±0.07a 

Protein (%)  5.2±0.012b 10.1±0.007a 10.4±0.013a 10.6±0.05a 

Lipids (%) 4.3±0.10b 4.07±0.13c 6.27±0.003a 6.53±0.01a 

Carbohydrates (%)  67.0±0.2 b 71.56±0.18a 61.67±0.02b 48.83±0.6 c 

pH 3.4±0.03b 6.43±0.02a 6.22±0.01a 6.14±0.01a 
Acidity  3.45±0.01d 6.8±0.14c 8.6±0.03b 10.6±0.03a 

Values are means of three replicates. *Equal letters in the same line do not differ significantly (p<0.01 and p<0.05). Source: Authors. 

 

3.1 Nutritional composition (g%) of the cashew bagasse flour and its cookies products. 

The moisture level found on the CF biomass (5,2%) is reduced by half when compared to the macambira crumb flour 

(10,6%), being more elevated than found on the green banana flour (3,3%) (Farias et al., 2011). Although, it’s significantly 

less than that found on cashew flour obtained from the fruit in natura pressed (14,73%), as well as on passion fruit flour 

(6,04%) (Souza et al., 2010). 

The CF biomass presented value in satisfactorily inside of moisture content for flours and bran specified by the 

Brazilian national health surveillance agency (so called ANVISA) which must be between 5 and 15% (Brasil, 2005). Low 

moisture values are important, because flours with humidity over 14% tend to form grumes, which can damage the production 

of pastas by continuous process (Fernandes et al., 2008). Besides that, in flours with humidity excess, there is the possibility of 

development of microorganisms, such as fungi and the decrease of flour’s stability, decreasing so it’s life on the shelf 

(Sgarbieri, 1987). 

The moisture contents of the cookie’s formulations elaborated with CF biomass differed statistically (p<0,05) from 

each other, being larger in relation to the found for the cashew flour (Table 2). Showing that the temperature (180-220ºC) used 

on the cookie’s baking, didn’t cause humidity loss. 

The ashes content showed that CF presents inferior value than the previously results found on passion fruit flour 

(6,86%) and grape flour (38,03%). Although, a value significantly near to the banana flour (2,62%) is bigger than the one 
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found on macambira’s bracts flour (1,87%) and the jabuticaba peel (0,5%), therefore, can be considered as alternative source 

of minerals (Boari et al., 2008; Farias et al., 2011; Fasolin et al., 2007). 

For ashes content not significantly difference was observed for the cookies supplemented with cashew bagasse flour, 

and that the same increased progressively with the addition of CF biomass content, and as well when we compare to control. 

The biomass CF has 15,8% of fibers, whose value is of great worth for consuming, due to its benefits, as well as 

intestinal, for helping on digestion, as sanguine, for decreasing the cholesterol concentration on circulation (Soares et al., 

2000). This value was a little lower than the one found in banana and bocaiúva flour (Kooper et al., 2009; Menezes et al., 

2011). Although, it’s much higher than the one found in green banana flour (1,01%) and substantial when compared to flours 

elaborated with residues from Brazilian fruits such as acerola and umbu (Abud & Narain, 2009). In addition, a higher value 

than those found in cookies made from seriguela (Spondias purpurea L.) that were reported with 12.83% of dietary fiber 

(Albuquerque et al., 2016). 

The quantity of fibers was larger in the experimental formulations, when compared to the control ones (Table 2). A 

food with a content of about 3 g.100 mL-1 can be considered as a good source of dietary fiber, according to the technical 

regulation, relative to the complementary nutritional information, with double of this content, can be treated as aliment with 

high dietary fiber content (Brasil, 1998). The addition of dietary fiber in food grants many kinds of benefits. Its nutritional 

value motivates consumers to increase the fibers consumption, which is advised by professionals. They can also value 

agricultural products and by-products to use as ingredients (Deamici et al., 2018). 

The value obtained for the CF biomass proteins (5,2%) is higher than the one found in banana flour (3,6%) (Musa 

acuminata, var. Nanicão) resembling the one found in banana flour (4,54 %) (Musa AAA type, as well as ‘Cavendish anã’ 

(Menezes et al., 2011; Fasolin et al., 2007). This result being higher than the described for acerola, umbu and passion fruit 

(Abud & Narain, 2009), and lower than the ones found for guava and cashew flour from the pulp (Uchoa et al., 2009). Also, 

the protein value described by Salgado et al. (2008) for avocados.  

According to Table 2 the proteins value increases with the addition of CF, what wasn’t expected, once the quantity of 

wheat flour was reduced in the formulation, being this one richer in proteins than the cashew flour. 

The quantity of total lipids on CF biomass is significant, when compared to the detected in the macambira crumb flour 

(1,75%) (Farias et al., 2011). However, shows inferior value of that found in the guava flour (14,0 5%), orange (6%), avocado 

(37,5%) (Uchoa et al., 2009; Chaves et al., 2013). These data are important for the reserve, mainly in the adipose tissue, 

providing energy, but not contributing to the osmotic pressure inside the cell. The total fat content of the cookies standard 

formulation of cookies was significantly lower than the experimental formulations. 

The CF’s glicidic fraction (67%) shows results near to the value found in the macambira crumb flour (66,31%) (Farias 

et al., 2011), but it’s four times higher than the detected in avocado flour (16,49%) and guava flour (8,69%). However, it’s 

lower than the value found on mango flour (84,11%) (Uchoa et al., 2009; Chaves et al., 2013).  

In Table 2 it is possible to observe that there is a significant difference between the standard cookie and the tests (CF-

10% and CF-15%) related to the sugar value. In the other hand, no significant difference was observed between the test 

cookies and the cashew bagasse flour biomass (CF), in comparison to the approximate composition of another cookie produced 

from the cashew juice bagasse, in the region of Goiás/Brazil, which showed lower protein contents (9.40 ± 0,0) and higher 

concentrations of lipids (7,40 ± 0,16) and carbohydrates (71,01 ± 0,01) (Medeiros et al., 2020), suggesting that the region of 

cultivation, as well as, the processing may interfere in the chemical composition of products and as well as by others products 

of plant species. 

The pH (3,4) found for CF is near to the described value observed for the avocado pulp flour (3,54%) (Chaves et al., 

2013). The values found for other cashew flours obtained from the fruit in natura by Alcântara et al. (2010), Uchoa et al., 
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(2009) and Santos et al. (2007) are higher than the ones observed on Table 2. Comparing to the found values for cashew 

bagasse flour (in natura and by its drying), being observed that there is a light decrease. According to Alcântara et al. (2013), 

this finding can be related to the drying process, which accumulates organic acids. 

Measurement of pH on food can be used to determine many parameters, such as: the deterioration of the food with the 

growing of microorganisms, enzyme activities, retention of the taste-odor of fruit products, verification of the fruits maturation 

state, choice of packing, and can be related to the lipids value in the flour, contributing to the increase of lifespan on the shelf 

(Fernandes et al., 2008). 

An important parameter on the appreciation of the conservation state of a food product is the acidity. The acidity 

value found in the CF biomass (3,45%) is like the one described for the avocado flour (3,54%) (Chaves et al., 2013). However, 

according to Uchoa et al. (2009), the flour obtained from the pressed cashew’s peduncle (1,36%) and guava (0,97%) presents 

values largely inferior to the found one. This variation shall be related to the fact that flours were obtained in a different way. 

Regarding cookies, these showed higher values, remembering that the acidity of a food can be originated from the 

natural compounds of the product, can be formed by the fermentation or by the kind of process that the food passed through, 

and, yet, can be the result of the food deterioration. 

 

3.2 Sensorial test 

The cookies made with the addition of different values of CF biomass are presented in Figure 1. The average grades 

for the analyzed attributes according to Table 3, situated between the hedonic terms “liked very much” and “disliked 

moderately”. The cookies with CF-10% showed the higher hedonic classification for all sensorial attributes related to texture 

(7.2), statistically differing from the considered control formulation. The cookies with CF-15% showed lower scores in almost 

every sensorial analyzed parameter. 

The tasters reported the what they liked the most and what they disliked in relation to the cookie’s global aspects. 

They said they liked the taste of the cookies better with 10% addition of the CF biomass. What least pleased the tasters was the 

taste of the cookie with CF-15%. In every applied sensorial parameter, the assigned grades by the tasters was situated inside 

the acceptation zone (grades higher than 6) (Table 3). 

 

Figure 1. Visual appearance of the cookies made with CF biomass. (a) Control sample 100g; (b) Replacement of 10% of CF 

biomass/100g; (c) Replacement of 15% of CF biomass/100g.  

 

Source: Authors. 
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3.2.1 Mean sensory score of cookies supplemented with the cashew bagasse flour biomass (CF). 

The whole sensorial analysis demonstrated that cookies enriched with CF-10% was more accepted (Table 3). 

Meanwhile, it was observed satisfactory acceptation in every studied parameter, for all the tested samples, not being observed 

significant difference (p<0.05) between the control sample and the samples enriched with the biomass CF. The results 

ensemble of the present study is according to Santucci et al., (2003), that affirmed that the flour mix of unconventional 

products with wheat flour improves the nutritional quality of the products, can also improve its palatability, making them more 

acceptable by consumers. These results are in accordance with those obtained for a cereal bar produced from the cashew 

bagasse, showing that the average of the hedonic values for the attributes aroma, flavor, texture and global acceptance indicate 

a good acceptance of the product by the tasters (Lima et al., 2021). Additionally, it is in agreement with artisanal burgers 

produced from cashew (Rosa et al., 2020). For the cashew cookies samples produced in this study, it was observed a 

decreasing value in the sensorial characteristics relative to the quantity taste by addition of CF content. However, in relation to 

smell, texture and flavor, the cookie containing 10% of FC overcame. 

 

Table 3. Mean sensory score of cookies supplemented with the cashew bagasse flour biomass (CF). 

Mean score of attributes 

Cookies Global aspect Aroma Texture Taste 

CONTROL 6.17 b 6.47 b 6.21b 6.91a 

CF-10% 6.8 a 7.08 a 7.2 a 6.89 a 

CF-15% 6.46 b 6.56 b 7.0 a 6.82 a 

abc Means along same vertical columns with same superscripts are not significantly differente at p<0.05. Source: Authors. 

 

3.3 Microbiological analysis  

According to Foyet and Tchango-Tchango (1994) the present acidity in some products inhibits the proliferation of 

pathogenic microorganisms, can present fungi, yeast and non-pathogenic lactic bacteria. The analyzed samples were inside the 

patterns specified by the Brazilian sanitary legislation (ANVISA) which sets the count of absence of coliforms at 45ºC by 50 

mL and absence of Salmonella sp. in 25 mL of the product (Table 4). The finding microbiological results attended to the 

ANVISA resolution 12/1978 legislation, because on the microbiological count of coliforms group (at 35ºC and at 45ºC) in the 

flour and elaborated CF-cookies, no bacteria of the coliform group of fecal origin was found. Comparatively, the best result 

was reported for the beet flour which presented <3NMP g-1 for microbiological analysis (Bassetto et al., 2013). 

 

3.3.1 Microbiological determination for the biomass CF and cashew bagasse flour cookies. 

Table 4 shows the microbiological determination for the biomass CF and the cashew bagasse flour cookies, in which 

the assayed microorganisms were Salmonella sp., Staphylococcus aureus and Bacillus cereus. In relation to the filamentous 

fungi group and yeast the value found was <10 UFC.g-1, therefore, considered inside the pattern, because, according to 

ANVISA - Resolution CNNPA nº12 of 1978, the maximum pattern for molds and yeast is up to 103.g-1. Indicating that during 

the production process, of the cashew bagasse flour and the cookies formulation, good manufacturing practices were used. 

For the analysis of Bacillus cereus was found the value <10UFC.g-1. The maximum limit according to ANVISA 

Resolution 12/1978 is 103.g-1. The Salmonella sp. didn’t show any growth in the flour, just like the value found in the beet 

flour (Bassetto et al., 2013), complying with, so, the actual legislation, since the limit according to ANVISA - Resolution 

12/1978 is absence in 25 grams. The same result was extended to the CF elaborated cookies. 
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Table 4. Microbiological determination for the biomass CF and cashew bagasse flour cookies. 

Microorganisms CF Control C-10% C-15% 

Yeast and molds (UFC/mL) <10 <10 <10 <10 

Coliforms at 35 °C (NMP/50 mL) Absence Absence Absence Absence 

Coliforms at 45 °C (NMP/50 mL) Absence Absence Absence Absence 

Aerobic mesophilic (UFC/50 mL) <10 <10 <10 <10 

Salmonella sp. Absence Absence Absence Absence 

Staphylococcus aureus <10 <10 <10 <10 

Bacillus cereus <10 <10 <10 <10 

Source: Authors. 

 

Regarding the Staphylococcus aureus analysis, the showed result is also inside the pattern (<3UFC.g-1), ensuring the 

product’s quality, being better than beet flour result (<102UFC.g-1) (Bassetto et al., 2013). The limit according to ANVISA 

resolution 12/1978 is 0,1g of absence. The mesophyll aerobic count presented an indication of <10 UFC.g-1. Therefore, serves 

ANVISA’s 12/1978 resolution, since the maximum limit of standard count in plates is of 5x105.g-1. The pH presented by the 

dry residue was 3.77, therefore, acid. This condition is suitable for microorganism adaptation in the environment, although 

most of fungi develops better on environments with pH between 4.0 and 5.0 (Santos et al., 2007). These results are in 

agreement with other cashew bagasse products, where no microbiological contamination was found in the evaluated samples 

(Medeiros et al., 2020; Lima et al., 2021). 

 

4. Conclusion 

Concerning to this work, the physicochemical, microbiological and sensorial characteristics of the prepared flour from 

the reject cashew (anacardium occidentale l.) neglected material and its cookies provides important results as a functional food 

resource. The high fiber content associated to the presence of carbohydrates shows that this flour can be considered a 

complementary food, of low cost, can be used isolated or combined with other flours on the elaborations of baking products. 

The results also point out the feasibility to obtain cookies from cashew agroindustrial chain, and also highlight the nutritional 

and sensory characteristics of the waste cashew resource. 

In order to add even more functional value to the prepared cashew product, it could be suggested to carry out future 

work aiming at to the evaluation of possible therapeutic effects, such as the antioxidant property, anti-inflammatory capacity 

and immunomodulatory activity of this herbal resource.  
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