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Abstract 

Dipteryx alata, popularly known as “baruzeiro” is a typical plant from the Cerrado Biome, with nutritional potential 

of the peel and pulp little explored. The D. alata fruit, named “baru”, has a fibrous pulp, which can provide a 

reduction in food consumption by increasing the power of satiety and consequent reduction in the waist-hip ratio, 

controlling arterial hypertension and improving intestinal functioning.It is known that baru has a fibrous pulp, and 

despite the benefits that it can provide such as, reduced food consumption by increasing satiety power and consequent 

reduction in waist-hip ratio, control of arterial hypertension and improvement of intestinal functioning. A large part of 

the population has a fiber intake lower than recommended. In addition to fiber, another important nutrient for health is 

selenium, given its association with changes or malfunction of the digestive tract. The aim of this study was to 

develop a prototype of a food supplement in sachets, made from the bark and pulp of D. alata, which meets the daily 

nutritional needs of fiber and selenium. The microbiological quality, centesimal composition, evaluation of the 

accelerated stability study of baru peel and pulp powder and the supplement prototype were evaluated. The raw 

material was adequate to the quality parameters.  The prototype of the supplement remained stable, in relation to the 

microbiological profile, humidity, fibers, selenium and other parameters. Two sachets with 30 g of supplement 

provide an energy value of 67.40 kcal, 1.56 g of protein, 0.82 g of lipids, 13.44 g of carbohydrates, 9.42 g of fiber, 

200.22 µg of selenium, and other micronutrients. The formulation elaborated was able to meet the recommendations 

http://dx.doi.org/10.33448/rsd-v11i11.33307


Research, Society and Development, v. 11, n. 11, e145111133307, 2022 

(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v11i11.33307 
 

 

2 

for dietary supplements in relation to dietary fiber and selenium, and can be used for other food purposes, and also 

promote the use of products or by-products of Cerrado fruits. 

Keywords: Food reuse; Fruits of the Cerrado; Immune system. 

 

Resumo  

Dipteryx alata, popularmente conhecido como “baruzeiro” é uma planta típica do Bioma Cerrado, com potencial 

nutricional da casca e polpa pouco explorado. O fruto D. alata, denominado “baru”, possui polpa fibrosa, que pode 

proporcionar redução no consumo alimentar aumentando o poder de saciedade e consequente redução da relação 

cintura-quadril, controlando a hipertensão arterial e melhorando o funcionamento intestinal. Sabe-se que o baru possui 

polpa fibrosa, e apesar dos benefícios que pode proporcionar como, redução do consumo alimentar pelo aumento do 

poder de saciedade e consequente redução da relação cintura-quadril, controle da hipertensão arterial e melhora do 

funcionamento intestinal. Grande parte da população tem ingestão de fibras abaixo do recomendado. Além da fibra, 

outro nutriente importante para a saúde é o selênio, dada a sua associação com alterações ou mau funcionamento do 

trato digestivo. O objetivo deste estudo foi desenvolver um protótipo de suplemento alimentar em sachês, elaborado a 

partir da casca e polpa de D. alata, que atenda às necessidades nutricionais diárias de fibra e selênio. Foram avaliados 

a qualidade microbiológica, composição centesimal, avaliação do estudo de estabilidade acelerada da casca e polpa de 

baru e o protótipo do suplemento. A matéria-prima estava adequada aos parâmetros de qualidade. O protótipo do 

suplemento se manteve estável, em relação ao perfil microbiológico, umidade, fibras, selênio e outros parâmetros. 

Dois sachês com 30 g de suplemento fornecem valor energético de 67,40 kcal, 1,56 g de proteína, 0,82 g de lipídios, 

13,44 g de carboidratos, 9,42 g de fibra, 200,22 µg de selênio e outros micronutrientes. A formulação elaborada foi 

capaz de atender as recomendações para suplementos alimentares em relação à fibra alimentar e ao selênio, podendo 

ser utilizada para outros fins alimentícios, e ainda promover o aproveitamento de produtos ou subprodutos de frutos 

do Cerrado. 

Palavras-chave: Reaproveitamento de alimentos; Frutos do Cerrado; Sistema imunológico. 

 

Resumen  

Dipteryx alata, conocida popularmente como “baruzeiro”, es una planta típica del Bioma Cerrado, con potencial 

nutricional de la cáscara y pulpa poco explorado. El fruto de D. alata, denominado “baru”, tiene una pulpa fibrosa, 

que puede proporcionar una reducción en el consumo de alimentos aumentando el poder de saciedad y consecuente 

reducción de la relación cintura-cadera, controlando la hipertensión arterial y mejorando el funcionamiento intestinal. 

Se sabe que el baru tiene una pulpa fibrosa, y a pesar de los beneficios que puede proporcionar, como la reducción del 

consumo de alimentos al aumentar el poder de saciedad y la consiguiente reducción de la relación cintura-cadera, el 

control de la hipertensión arterial y la mejora del funcionamiento intestinal. Gran parte de la población tiene un 

consumo de fibra inferior al recomendado. Además de la fibra, otro nutriente importante para la salud es el selenio, 

dada su asociación con alteraciones o mal funcionamiento del aparato digestivo. El objetivo de este estudio fue 

desarrollar un prototipo de complemento alimenticio en sobres, elaborado a partir de la corteza y pulpa de D. alata, 

que cubra las necesidades nutricionales diarias de fibra y selenio. Se evaluó la calidad microbiológica, composición 

centesimal, evaluación del estudio de estabilidad acelerada del polvo de cáscara y pulpa de barú y el suplemento 

prototipo. La materia prima fue adecuada a los parámetros de calidad. El prototipo del suplemento se mantuvo 

estable, en relación al perfil microbiológico, humedad, fibras, selenio y otros parámetros. Dos sobres con 30 g de 

suplemento aportan un valor energético de 67,40 kcal, 1,56 g de proteínas, 0,82 g de lípidos, 13,44 g de hidratos de 

carbono, 9,42 g de fibra, 200,22 µg de selenio y otros micronutrientes. La formulación elaborada pudo cumplir con 

las recomendaciones para suplementos dietéticos en relación con la fibra dietética y el selenio, y puede ser utilizada 

para otros fines alimentarios, y también promover el uso de productos o subproductos de frutas del Cerrado. 

Palabras clave: Reutilización de alimentos; Frutos del Cerrado; Sistema inmunológico. 

 

1. Introduction 

Dipteryx alata Vogel (Papilionoideae), popularly known as “baruzeiro” (Figure 1) (Dipteryx alata Vogel), is a tree 

species typical of the Cerrado Biome, which occurs in fertile soils of the forest, cerradão and cerrado (Rocha et al., 2021; Vera 

et al., 2009). The D. alata fruit, named “baru”, has a fibrous pulp (Figure 1). Baru peel and pulp flour can replace part of the 

calories provided by conventional flours. The nutritional quality and health benefits of baru peel and pulp are poorly explored. 

Baru peel and pulp can be used in bread making and improve nutritional and sensory characteristics, with a low total fat 

content (Rocha & Santiago, 2009). Biscuits containing baru pulp flour in their formulation had a high content of total fiber 

(26.4%), high content of sugar (30.3% sucrose, 22.8% fructose and 6.7% glucose) (Freitas et al., 2014). The preparation of 

cupcakes with flour prepared with peel and pulp resulted in greater acceptability and higher levels of moisture, minerals, fiber 
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and reduced carbohydrates and calories (Marcelino et al., 2018). 

 

Figure 1. Dipteryx alata fuits obtained in Jussara-GO. Whole fruit and cuts showing bark, pulp, endocarp and almond. 

 

Source: Authors. 

 

The baru has fibrous pulp is edible to the natural (Vera et al., 2009) and used in food preparation. The 

recommendation of daily dietary fiber intake in the diet are around 14 g of fibers per 1000 kcal ingested (IOM, 2005) or 25 

g/day for women and 38 g/day for men, aged 19 to 50 years (WHO/FAO, 2003). According IBGE (2011), the percentage of 

the population with fiber intake less than or equal to 12.5 g per 1000 kcal was 68%. Food fibers decreases the time of the 

intestinal transit and increases the fecal cake, are fermented by bacterial microbiota, lowers LDL-cholesterol levels; reduces 

plasma glucose and insulin levels (CODEX, 2010). The increase in total fiber or insoluble fiber intake of 5 g/day contributes to 

a decrease in overweight, high waist-hip ratio and hypertension (Lairon et al., 2005). 

According Anderson (2008) the supplementation of 7.5 g/day of insoluble fiber showed a reduction in body weight of 

1.7 kg (placebo group) and 3.0 kg (intervention group), at 8 weeks the reduction was 2.4 kg (group placebo) and 4.9 kg 

(intervention group). In addition to fiber, another important nutrient for health is selenium, whose biological functions are 

achieved by 25 selenoproteins (selenium compounds) that have selenocysteine in its active center. Among the functions of 

selenium are the antioxidant and anti-inflammatory action (Rayman, 2012) and the capacity of modulation and its importance 

for the digestive tract can be highlighted. Selenium levels affect immune responses in the intestine (Zhai et al., 2018) and their 

deficiency may be related to alterations or malfunctioning of the digestive tract and may lead to selenium deficiency (Navarro-

Alarcón & López-Martínez, 2000). The intestinal microbiota is also linked to the health of humans and animals by affecting 

many metabolic processes of the host, including mineral metabolism (Skrypnik & Suliburska, 2017). Changes in the 

contribution of this oligoelement can modulate the composition of the intestinal microbiota (Stolz et al., 2006).  

However, the recommended dietary allowance (RDA) of selenium for individuals between the ages of 19 and 70 is 55 

μg/day (IOM, 2000). Selenium supplementation at daily doses of 100-200 micrograms above RDA is necessary to prevent 

genetic damage and cancer development, so the use of a mixture composed of selenium, vitamins and minerals is a promising 

approach (El-Bayoumy, 2001). Supplementation even in individuals with recommended levels of selenium has pronounced 
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immunostimulatory effects including increased T cell proliferation and natural killer cell activity (Wu et al., 2021; Rayman, 

2000) and may provide a significant contribution to potential neuroprotective effects in stroke AVC; increases the activity of 

antioxidant enzymes, reducing the production of reactive oxygen species (ROS) and oxidative damage to macromolecules 

(Skalny et al., 2018). 

The possibility of conservation of natural resources associated with the use of products or by-products of the Cerrado 

biome and the search for new sources and utilities of nutrients justify research using fruits in the formulation of supplements. 

Baru is used in many food products, but the bark and pulp are usually discarded. The use of the bark and pulp of baru, parts of 

the fruit that are normally considered non-consumable, makes it possible to use the fruit in the preparation of foodstuffs for 

food supplementation, which can contribute to cost reduction and waste generated for the environment. The aim of this study 

was to develop a prototype of a food supplement in sachets, made from the bark and pulp of D. alata, which meets the daily 

nutritional needs of fiber and selenium. 

2. Methodology 

2.1 Plant material 

The fruits of Dipteryx alata Vogel, named baru, were supplied by Flora do Cerrado, Jussara, Goiás. They were 

sanitized with sodium hypochlorite solution (2.5%, 200ppm) for 15 minutes. To facilitate removal of the peel and pulp the 

fruits were immersed in water for 24 hours. The despolpa was done manually, with the aid of knives and vegetable cutters. 

After this step, the sample was taken to oven drying with forced air circulation at 60 °C and crushed in an industrial blender 

(Skymsen LS-10MB-N®) to the powder form. 

 

2.2 Centesimal composition of the powder from baru peel and pulp 

The determination of the iron, copper, calcium, magnesium, zinc, manganese, phosphorus, sodium, selenium and 

potassium minerals was performed by the flame atomic absorption spectrometry (FAAS) method in a representative sample of 

the food (AOAC, 1984). The determination of the water content (moisture) was performed by drying the sample in an oven at 

105 ° C until constant weight, as described by the Instituto Adolfo Lutz (IAL, 2008). The ash content determination was 

performed according to the Brazilian Pharmacopoeia 5th edition (Brazil, 2010). Total lipids were determined by the technique 

described by Bligh & Dyer (1959). The protein content was determined by the Kjeldahl method for total nitrogen, using the 

factor of 6.25 to transform the number of g of nitrogen found in number of g of proteins according to AOAC (1984). The total 

dietary fiber content was determined by the gravimetric enzymatic method in a dry sample, following the techniques proposed 

by the Association of Official Analytical Chemists (AOAC, 2005). The carbohydrate fraction was obtained by the difference 

between 100 and the sum of the percentages obtained with the analyses of moisture, ash, proteins, lipids and total dietary fiber 

(IAL, 2008). In order to determine the total energy value (VET), the calculations were performed according to the amount of 

macronutrients obtained in the analyses, considering Atwater conversion factors of 4, 4 and 9 kcal/g for protein, carbohydrate 

and lipid respectively (Greefield; Southgate, 2003). 

 

2.3 Evaluation of the accelerated stability of the powder from peel, pulp and of the sachet supplement prototype (Step 3 

and 5) 

Stability evaluation was performed in two types of dry samples in 15g sachets (Tepron) used for supplements: one 

containing baru peel and pulp (140 sachets with 10 g each) and one containing the preformulation of the prototype of the 

supplement (140 sachets with the prototype of 12.50 g each, 10 g of peel and pulp powder plus 2.50 g of the excipients). The 
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samples were stored in a climatic chamber (Solab®, Series 206) under a temperature of 40ºC at 75% relative humidity for 45 

days. Analyses were performed on the 1st day (T0), 15 days (T1), 30 days (T2) and 45 days (T3). 

The evaluation of microbiological stability was performed according to a technique described by the American Public 

Health Association (APHA, 2015) and the microbiological standards recommended by Resolution RDC No. 12/ANVISA/MS, 

of January 2, 2001 (Brazil, 2001). Antimicrobial analyses of coliforms at 45 ° C and Salmonella sp/25 g were performed for 

peel and pulp powder, and of coliforms at 45 °C, Salmonella sp/25 g, Coagulase positive Staphylococci/g and Bacillus 

cereus/g were performed for the supplement prototype. The contents of proteins, lipids, selenium, moisture contents and ash 

were determined in each sachet according to the methodologies described above. Furthermore, the determinations of dietary 

fiber (FA), insoluble dietary fiber (FAI) and soluble dietary fiber (FAS) were used as recommended by the Association of 

Official Analytical Chemistis (AOAC, 2005) for peel and pulp powder and to the prototype of the supplement. 

 

2.4 Formulation of the prototype of the fiber-based supplement from peel and pulp baru enriched with selenium in 

sachets  

The peel and pulp baru powder and the prototype formulation of the supplement were produced in Pharmaceutical Art 

Pharmacy Manipulation, in Inhumas, Goiás, by the researchers themselves with technical assistance from the responsible 

pharmacistfollowed the protocol established by RDC N°. 239 of July 26, 2018. 

The components used to elaborate the prototype of the formulation were peel and pulp baru powder r, benzoic acid 

(Neon®), vitamin E (Purifarma®), disodium EDTA (Fagron®), chelated selenium (Pharma Nostra®) and xylitol (Infinity 

Pharma®). In order to improve dissolution, effervescent base (Infinity Pharma) was added. The formulation was weighed in 

analytical balance and reached the total weight 12.5 g, distributed in sachets with a capacity of 15 g and sealed by a sealer. 

 

2.5 Statistical analysis 

For analysis of the data obtained with the stability evaluation of the peel and pulp and the prototype of the 

supplement, analysis of variance (ANOVA) and Tukey's test for comparison of averages at a significance level of 5% were 

used the Past software version 2.17c. 

 

3. Results and Discussion 

3.1 Determination of minerals from the peel anp pulp baru powder  

The results obtained from minerals in 100 g (Table 1) of the powder containing peel and pulp of baru qualify it as 

suitable to supplement a diet, if it is used in food or in the preparation of these, as for example in the manufacture of baked 

goods (breads, cakes, etc.). It is recommended to include more than 100 g of peel and pulp powder. However, in lower 

amounts to supplement the diet or nutritional deficiencies most of the elements would not reach the recommended minimum 

values as for sachets with approximately 15g, for example.  
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Table 1. Mineral composition of peel and pulp baru in 15 and 100 g and comparison with minimum and maximum limits of 

nutrients that should be provided by dietary supplements in the daily recommendation of consumption for population groups ≥ 

19 years of age. 

Mineral Value determined in 15g Value determined in 100g 
* Normative Instruction n° 28, 26/06/2018 

Minimum - Maximum Limits (19-50 years old) 

Calcium (mg) 12.102 80.68 30 – 2.516.59 

Copper (µg) 72.45 483 135 – 8.975.52  

Iron (mg) 0.4902 3.268 0.04 – 39.73 

Phosphormg) 0.009 0.06 69 – 3.123.51 

Magnesium (mg)  4.9335 32.89 12 – 350 

Manganese (mg) 0.14265 0.951 0.35 – 1.66 

Potassium (mg) 105.73395 704.893 **NC 

Selenium (µg)  0.000165 0.0011 2.25-320.20 

Sodium (mg) 3.2955 21.97 **NC 

Zinc (mg) 0.11205 0.747 0.33 – 29.59 

* Source: Brasil. National Health Surveillance Agency. Normative Instruction No 28, of July 26, 2018. It establishes lists of constituents, 

limits of use, claims and supplementary labeling of food supplements. ** NC = There is no reference of the element in Normative Instruction 

No. 28/2018. 

 

The data on the mineral composition in peel and pulp baru are scarce in the scientific literature. Almeida et al. (1987) 

verified the presence of potassium (572 mg), copper (3.54 mg) and iron (5.35 mg/100 mg), different values from those found 

for these elements in this research. The availability of nutrients in the soil can influence the chemical composition of the fruit. 

The differential nutrient accumulation varies according to the stage of maturity, level and availability of nutrients in soil, 

climate, cultivar and cropping system (Oliveira et al., 2012), which may explain the differences between the results found. 

The selenium value found, 0.000165 μg (corresponding to a sachet of 15 g), did not present significant results to 

contemplate the daily recommendation for food supplements (2.25-320.20 μg) from the baru powder. However, because it is 

an important antioxidant and has important properties, such as reducing the risk of non-transmissible chronic diseases and 

increasing the resistance of the immune system (Cominetti & Cozzolino, 2009), among other activities; this was added in the 

formulation. 

 

3.2 Accelerated stability evaluation of packaged powder and baru supplement prototype 

By means of the microbiological analyzes of the packaged powder and the prototype of the baru supplement, <10 

CFU (colony forming unit) was detected for Coliforms at 45 ° C/g and absence of Salmonella sp. In the prototype of the 

supplement, Staphylococcus coagulus positive/g and Bacillus cereus / g were also analyzed and detected <100 CFU, which is 

in accordance with the standards established by Resolution RDC no. 12 of the National Health Surveillance Agency 

(ANVISA) of the Ministry of Health of January 2, 2001. This result confirms that the sanitation procedures and manipulation 

of the raw material and equipment used were adequate to guarantee the microbiological quality of the sample and formulation 

of the supplement under a temperature of 40 ° C and 75% humidity in the 0 to 45 days’ time (Table 2). 

In food preparation and processing, bacteria are the most important and problematic of all microorganisms (USDA, 

2012) and are associated with foodborne illness. Data from the epidemiological profile in Brazil from 2000 to 2017 show that 

these microorganisms constituted the etiological agent responsible for 97.6% of outbreaks of foodborne diseases (DTA). 

Salmonella sp. (35%), Escherichia coli (28.2%), Staphylococcus aureus (18.2%), Coliforms (6.8%), Bacillus cereus (6.0%), 

Shigella sp. are among the main ones. A total of 12,660 outbreaks were reported involving 239,164 patients resulting in 186 

deaths. 
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In 2017 alone, 598 outbreaks were reported, with 9,320 patients and 12 deaths (Brasil, 2018), and for all the risk that 

the microorganism represents to human health, it is important to control the quality of these microorganisms in the various 

stages of the production of food supplements. 

 

3.3 Centesimal and nutritional composition of bark and pulp powder (raw material), accelerated stability evaluation of 

packaged powder and the prototype of the supplement (Table 2). 

 

Table 2. Results found in baru pulp and pulp powder, in the evaluation of accelerated stability of peel and pulp baru and 

prototype of the sachet supplement. 

Parameters analyzed 2 

(g/100g) 

Peel and pulp 

powder 

Peel and pulp powder stability evaluation 

T0 days T15 days T30 days T45 days 

Moisture 4,67 ±0,30a 4,69±0,14b 4,52±0,10c 4,44±0,02d 4,91±0,05e,c,d 

Ashes 2,42±0,05a 2,77±0,08b,a 2,70±0,04c,a 2,86±0,08d,a 2,82±0,05e,a 

Proteins 5,23±0,28a 5,81±0,15b,a 4,92±0,04c,a 5,19±0,03d,a 5,38±0,07e 

Lipids 2,73±0,08a 2,54±0,06b 2,81±0,07c 2,50±0,11d,c 2,63±0,04e 

Total fibers 31,4±0,04a 33,7±0,40b,a 34,5±0,01c,a 34,8±0,45d,a,b 33,6±0,53e,a,d 

Carbohydrates 44,8±0,22a 50,4±0,22b,a 50,5±0,14c,a 50,1±0,30d,a 50,6±0,48e,a 

VET (kcal/100g) 224,9±0,97a 247,8±0,95b,a 247±0,19c,a 243,8±1,88d,a 247±2,50e,a 

Selenium (µg/10 g) 0,11a 0,06a 0,12a 0,04a 0,14a 

Parameters analyzed 2  Prototype stability assessment 

T0 day T15 days T30 days T45 days 

Moisture 4.45±0.20a 4.23±0.02a 4.16±0.08a 4.16±0.08a 

Ashes 2.91±0.01a 2.82±0.03b.a 2.92±0.01c.b 2.92±0.09d.b 

Proteins 4.55±0.12a 4.70±0.11b 4.15±0.04c.a.b 4.15±0.04d.a,b 

lipids 2.56±0.09a 2.53±0.03a 2.60±0.03a 2.43±0.04a 

Total fibers 27.9±0.15a 28.3±0.07a 28.8±0.29a 28.8±0.29a 

Insoluble fibers 27.9±0.15a 28.1±0.01a 28.2±0.44a 28.2±0.44a 

Soluble fibers 0.03±0.04a 0.01± 0.20±0.07b 0.65±0.10c.a,b 0.65±0.10d,a,b 

Carbohydrates 57.2±0.22a 57.2±0.08a 57.2±0.28a 57.4±0.30a 

VET (kcal/100g) 271.3±0.55a 271.0±0.14b 269.2±0.83c 268.4±0.79d.a,b 

Selenium (µg/12,5g) 100.06 100.06a 100.04a 100.04a 

* Climatic Conditions for the stability study: Temperature T = 40 ° C, Relative Humidity: 75%. 1Values are means ± standard deviations of 

3 replicates. Means with equal letters, in the same row, do not differ statistically from each other (Tukey test at 5% probability). 2 (VET) 

Total energy value. Source: Authors. 

 

3.3.1 Water content (humidity) 

The moisture content found in the peel and pulp powder was 4.67% and the contents of the powders packed in sachets 

ranged from 4.44 to 4.91% and the supplement prototype from 4.16 to 4.45%, in the stability assessment for 45 days The 

values are within the maximum moisture limit of 8 to 14% for peels and 8 to 15% for fruits (Simões et al., 2016) and within 

the maximum limit of 12% humidity allowed by the legislation for dried vegetables or dehydrated (Brazil, 2005). One of the 

factors that may have contributed to the permanence of humidity below the maximum recommended limit may be due to the 

packaging of the powder in sachets. This type of packaging can guarantee greater protection and stability to bark pulp and pulp 

powder, which in the analysed samples is an important parameter from the industrial point of view for the formulation of the 

prototype. 

The results obtained in the evaluation of pulp and bark powder stability showed a slight increase in moisture content 

from 45 days, which may be indicative of safe powder consumption occurring up to 30 days. However, in the stability 

evaluation of the prototype the moisture contents tended to be stable (4.16 and 4.16%) in 30 and 45 days, possibly due to the 

excipients added to the prototype formulation, which guaranteed this stability. 

 

http://dx.doi.org/10.33448/rsd-v11i11.33307


Research, Society and Development, v. 11, n. 11, e145111133307, 2022 

(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v11i11.33307 
 

 

8 

3.3.2 Total Ashes 

The ash content found for peel and powder was 2.42%. The contents of the peel and pulp powder in the stability 

evaluation were between 2.70 and 2.86% and the prototype of 2.82 to 2.92%. The results had few variations, and in the 

stability evaluation the prototype remained at 2.92% in times of 30 and 45 days. Lima et al., (2010) evaluated the sample 

consisting of pulp and peel baru found 2.00% of ash, an approximate value for this study. 

 

3.3.3 Total Proteins 

The protein content of peeland pulp powder was 5.23 g/100g. The sachets with the peel and pulp presented between 

4.92 and 5.81 g/100 g and the samples of the powder in the prototype from 4.15 to 4.70 g/100g. Some authors, when 

evaluating the pulp andpeel sample, found 4.25 g/100 g (Rocha & Santiago, 2009) and 5.88 g/100 g (Lima et al., 2010), 

respectively, values close to those found in this study. 

Although it is an arboreal leguminous, baru has, in its composition centesimal, protein content equivalent or superior 

to the legumes of popular consumption such as beans (4.8g/100g), peas (4.6g/100g) and string beans 3.17g/100g). 

Nutritionally, protein behaves like bean protein, characterized by low PER (protein efficacy coefficient), biological value and 

average values for apparent digestibility, etc. (Togashi, 1993; TACO, 2011).  

 

3.3.4 Lipids 

  The lipid content of the peel and pulp powder was 2.73%. Samples of peel and pulp powder of baru presented values 

of 2.50 to 2.81 g / 100g, and the supplement prototype values were 2.43 to 2.60 g / 100g of lipids, close to found by Alves et 

al., (2010) of 2.27%, Santiago et al., (2018) of 2.7 g / 100g for peel and 3.7 for barium pulp. The lipid content present in the 

peel and pulp was not expressive, which may help to reduce the caloric value in the final product. Lipids should contribute 20 

to 35% of the total energy of the diet (IOM, 2005). 

 

3.3.5 Food fiber, insoluble food fiber and soluble food fiber 

The initial analyses carried out only with samples containing peel and pulp presented around 31.4 g/100 g of total 

fibers. In the evaluation of stability of the shell and pulp in sachets were found from 33.6 to 34.8 g/100g and from 27.9 to 28.8 

g/100g of total fibers in the prototype, with stabilization of 28.8 in 30 to 45 days. 

Regarding the insoluble fibers, the analysis showed a predominant concentration of this type of fiber for all the 

samples. According to Togashi and Sgarbieri (1994) the pulp of baru has high content of insoluble fibers (29,5 g/100g). In the 

study by Lima et al. (2010) verified 41.6 g/100 g of total fibers, a value slightly above that found. The centesimal composition 

may suffer variations due to the way of cultivation, the region of cultivation, genetic and environmental variations (Rocha et 

al., 2009; Vera et al., 2009).The amount of fibers increased from 31.4 g/100 g of total fibers in the sample of peel and pulp 

powder to approximately 34 g/100 g (in the evaluation of powder stability in sachets). The time elapsed between these analyses 

was approximately 3 months. In addition, the starch present in the pulp of baru becomes less available to the enzymatic action, 

increasing the starch content, which influences the composition of the total fibers (Bazzo, 2010; Alves et al., 2010). This 

behavior was also observed in the study by Alves et al., (2010), whose initial value was 19.1g/100g and after 136 days of 

storage the result was 27 g/100g. 

In relation to the fibers found in the supplement, the values were around 28 g/100 g, about 6 g/100 below the results 

observed in the sachets with the peeland pulp baru. This is because in the preparation of the sachet’s formulation excipients 

and/or additives were added as preservative, sweetener, effervescent base among others, adding the largest proportion of 

material to be analysed, being this free of fibers (decreasing the ratio of fiber to material analysed). The weight of 10 g of 
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powder for the peel and pulp sample was established in the elaboration of the supplement, but with the excipients added in the 

formulation, the latter had a final weight of 12.5 g. Therefore, in 100 g of sample of the prototype of the supplement it was  

possible to find a lower dietary fiber content than the one found in the powder sample containing only bark and pulp. This 

conclusion is important for the elaboration and planning of the final dosage of the product to meet the needs of the main 

constituents in the elaboration of supplements, being the determination of total dietary fiber and its soluble and insoluble 

fractions relevant for the research of food analysis and nutritional labeling (Garcia-Amezquita et al., 2018). 

 

3.3.6 Carbohydrates 

The carbohydrate content of the peel and pulp was 44.8 g/100 g, while the samples present in the shell and pulp 

sachets ranged from 50.1 to 50.6 g/100 g and the samples of the shell and pulp of the prototype presented values between 57.2 

to 57.4 g/100g. Santiago et al., (2018) found 51.5 g/100 g for shell and 57 g/100 g for pulp, and Alves et al., (2010) found 54.9 

g/100g of total carbohydrates in their study. 

 

3.3.7 Total energy value 

The total energetic value (TEV) of peeland pulp sample, considering proteins, lipids and carbohydrates, was 224.9 

kcal/100 g, the values of the samples in sachets of pulp and peel were between 243.8 to 247,8 kcal/100g and the prototype of 

the supplement was 268.4 at 271.30 kcal/100g. Santiago et al., (2018) found 240 and 276 kcal/100g (peel and pulp separately). 

The energy value is calculated based on the values found for proteins, lipids and carbohydrates, and its value is subject to 

variations of these parameters. 

The parameters analysed for the sample of peel and pulp powder, in comparison with the evaluation of the stability of 

the sachets containing the bark and pulp, differed statistically from each other, except for the results for selenium. Such 

behavior may be associated with the loss or transformation of the constituents of the fruit during the stability evaluation. In the 

stability evaluation for bark and bark pulp powder differed statistically from each other, but with small variations. Regarding 

the prototype of the supplement, parameters such as moisture, lipids, total fibers, insoluble fibers, carbohydrates and selenium 

did not differ statistically. The remainder also presented small variations, which were not significant. It is observed that there 

was a trend towards stability of the final values of the analysed parameters. With the exception of lipids, total energy value and 

carbohydrates (with slight increase), all other parameters stabilized. Selenium remained stable and very close to the established 

amount of 100μg (proposed value for composing sachets) in the evaluation of accelerated stability (45 days), which shows that 

it is possible the enrichment of selenium in the prototype of the supplement. 

 

3.4 Elaboration of the prototype formulation of the fiber-based supplement from peel and pulp and addition of 

selenium 

The elaboration of the prototype of the supplement followed that established by RDC No. 239/2018, according to the 

provisions of Annex 1 of this resolution (Table 3). 
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Table 3. Formulation of the fiber-based supplement from peel and pulp and selenium pulp. 

Component Weight/sachet Concentration * 

Powder with peel and pulp 15 g 85.682% 

Benzoic acid 0.002 g 0.011% 

Vitamin E 0.003 g 0.017% 

Disodium EDTA 0.0015 g 0.009% 

Selenium (chelated) 100 µg 0.001% 

Xylitoll  2.0 g 11.424% 

Effervescent base 0.5 g 2.856% 

Final prototype weight 17.5066 g 100.000% 

Source: Brasil (2018). National Health Surveillance Agency. Normative Instruction No 28, of July 26, 2018. It establishes lists of 

constituents, limits of use, claims and supplementary labelling of food supplements. * Concentration in relation to the total of the formula. 

 

The suggested dosage for the prototype to be considered a fiber and selenium-based supplement would be from 2 

sachets/day, which would provide 9.42 g of fiber/day (considering that the peel and pulp powder provides in around 4.71 g of 

fiber in 15 g). With regard to selenium, 2 sachets / day would provide around 200 μg of selenium. Studies suggest that the best 

selenium / day intake would be from 100 to 200 μg for better health effects (El-Bayayum, 2001). 

The minimum and maximum value to be provided by dietary supplements in the daily recommendation of 

consumption of individuals aged 19 years and over, for selenium is from 8.25 to 319.75 μg, and of fibers is 5.70 g (no value 

maximum established) (Brazil, 2018), for this reason, the elaborated formulation supplies the requirement for fibers and 

selenium constituting a prototype of food supplement. 

 

3.5 Labeling: nutrients that make up the prototype of the food supplement (Table 4) 

It was verified that Two sachets with 30 g of supplement provides an energy value of 67.40 kcal, 1.56 g of protein, 

0.82 g of lipids, 13.44 g of carbohydrates, 9.42 g of fibers, 200.22 g of selenium, 24.20 mg of calcium, 144.90 μg of copper, 

0.98 mg of iron, 0.018 mg of phosphorus, 9.86 mg of magnesium, 0.283 mg of manganese, 211.468 mg of potassium, 6.591 

mg of sodium and 0.225 mg of zinc. 
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Table 4. Shows the other nutrients that are part of the nutritional composition of the food supplement prototype. 

Nutrients  
Value found 

in 100 g of powder 

Value found 

15 g powder (1 

sachet) 

Value found 

30 g powder (2 

sachets) 

* Normative Instruction 

No. 28, 06/26/2018 

Minimum – Maximum 

Limits (population 

groups ≥ 19 years old) 

Proteins (g) 5.23 0.78 1.56 8.40 – NE 

Lipids (g) 2.73 0.41 0.82 5.0 – NE 

Carbohydrates (g) 44.80 6.72 13.44 19.5 – NE 

Total fibers (g) 31.40 4.71 9.42 5.7 – NE 

VET (kcal) 224.90 33.70 67.40 40 kcal** 

Calcium (mg) 80.68 12.10 24.20 180 – 1.534.67 

Copper (µg) 483.00 72.45 144.90 135 – 8.975.52 

Iron (mg) 3.27 0.49 0.98 2.7 – 34.31 

Phosphor (mg) 0.06 0.009 0.018 105 – 2.083.89 

Magnesium (mg) 32.89 4.9335 9.867 63 – 350 

Manganese (mg) 0.95 0.14265 0.2853 0.35 – 1.66 

Potassium (mg) 704.89 105.734 211.468 NC** 

Sample selenium (µg) + 

Added selenium 
0.11 +100 100.11 200.22 8.25 – 319.75 

Sodium (mg) 21.97 3.2955 6.591 ----- 

Zinc (mg) 0.75 0.1125 0.225 1.65 – 29.59 

* Source: Brasil (2018). National Health Surveillance Agency. Normative Instruction No 28, of July 26, 2018. It establishes lists of 

constituents, limits of use, claims and supplementary labelling of food supplements. NE = Not established. NA = not authorized. ** NC = 

There is no reference of the element in Normative Instruction No. 20/2018. 

 

4. Conclusion  

It was possible to prove by means of the study of the centesimal composition the high dietary fiber content in the peel 

and pulp powder ofbaru. By the accelerated stability evaluation, it was possible to prove that the nutrients remained stable for 

the determined period of 45 days and that the raw material and the prototype remained stable regarding the microbiological 

parameters. The formulation elaborated from peel and pulp baru was able to meet the recommendations of food supplement in 

relation to dietary fiber, and also in relation to selenium and copper. The powder obtained from the peel and pulp baru can be 

used for other food purposes, in addition, the use of products or byproducts of fruits of the cerrado can contribute and 

supplement the daily necessities nutrients. 
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