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Abstract

Bacuri (Attalea phalerata Mart. Ex Spreng.) is a fruit belonging to Palmae family, found in Mato Grosso
do Sul - Brazil with great nutritional potential. The objective of the present study was to perform
processing, elaboration, nutritional analysis and sensorial acceptability test of protein supplement
formulations with bacuri almonds aiming its use by vegetarian public and sportsmen. Bacuri almonds were
processed to lyophilized flour of the protein isolate, and then mixed with other ingredients to produce two
supplement formulations: F1 containing 70% bacuri lyophilized almond flour, and F2 containing 35%
bacuri lyophilized almond flour and 35% commercial supplement. Nutritional composition analysis, amino
acid determination and sensory analysis were performed. Both supplements presented high protein
content. F1 and F2 were significant different for energy, moisture, ashes, proteins and carbohydrates
content. Amino acid profile was satisfactory for methionine, cysteine, phenylalanine and tyrosine for both.
Sensory analysis showed acceptability indexes above the minimum limit of 70%, which is considered
accepted. Thus, bacuri almond is an alternative ingredient in plant food supplements. However, its isolated
use (F1) still needs further testing for sensory acceptability indices improvement.

Keywords: Cerrado Fruits; Food, Formulated; Food Analysis; Dietary Supplements.

1. Introduction

In Brazil there is an increase in the number of exercise practitioners who use dietary supplements,
especially in gyms [1]. Many people intake supplements, mainly protein and carbohydrate sources, aiming
to improve physical performance at the time of training and competition, as well as body aesthetics [2].
Many of supplements consumers are vegetarian, intending to prevent protein and some micronutrients
deficiencies that may arise as a result of vegetarian diet [3]. Vegetarianism can be classified into
ovolactovegetarianism, lactovegetarianism, ovovegetarianism and strict vegetarianism, and veganism fits
more closely with a matter of choice in the individual's way of life [4].

Practitioners and athletes, in most cases, have a significant protein intake, higher in comparison to
nutritional recommendations. This fact can be explained due to the higher protein requirement during
training and competition [5].

Given the search for adequate nutrition and supplementation, native fruits of the Cerrado and
Pantanal appear as a good option for food intake, offering significant amounts of nutrients that might help
achieving daily nutrient requirements in humans [6]. Their use in food products formulation might be of
great interest due their potential organoleptic and nutritional characteristics. Furthermore, food products
based in Cerrado and Pantanal fruits are an important tool to popularize their intake [7].

Bacuri is a fruit extensively distributed throughout the state of Mato Grosso do Sul - Brazil. Also
known as acuri or acurizeiro, presents good amount of proteins, monounsaturated and polyunsaturated fatty
acids, fibers, carotenoid pigments, iron, copper, phosphorus and zinc [8]. Its almond has an adequate
amount of protein, displaying great potential to be included or used as food supplement, specially as a plant
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based product and with a lower cost [9]. Similarly to other native fruits of the Brazilian Cerrado and
Pantanal, very little is studied about their application in the area of sports nutrition. Futhermore, it is
noteworthy that, for the development of new products, sensory analysis is a very important tool, evaluating
the quality of the attributes through the sense organs by the use of specific methods [10].

Thus, the present study aimed to elaborate a protein supplement of vegetable source using the bacuri
fruit almonds, and to perform its nutritional and sensorial characterization.

2. Material and Methods

2.1 Material

Bacuri fruits were obtained with local producer in the city of Campo Grande in the state of Mato
Grosso do Sul - Brazil, in the geographic coordinates -20.4600517, -54.5962478, presenting the SisGen
(National Management System) registration number A516D8E Genetic Heritage and Associated
Traditional Knowledge). After collection, from March to June, the fruits were taken to laboratories for
almonds acquisition and processing.

The vegetable-source protein supplement were formulated with raw materials obtained in Campo
Grande (MS): xylitol and dextrose (Atlhetica®), stevia (R&S Blumos®), cocoa powder (Nestlé®),
chocolate flavoring (Doremus ®), vanilla flavoring (Robertet®), xanthan gum thickener (Nestlé®); freeze-
dried bacuri almond flour were obtained by laboratory processing and protein supplementation of pea and
rice Reaction Vegan Cocoa Flavor (Atlhetica®) composed of the following ingredients: isolated pea protein
and concentrated rice protein, medium chain triglycerides, cocoa powder, methylcobalamin, vanilla and
cocoa natural flavoring and natural sweeteners xylitol, steviol glycosides and thaumatin.

2.2 Methods
2.2.1 Fruit processing

The collected fruits were washed in running water, broken using a hand press and pulped to obtain
the almonds, which were then crushed in an electric grinder (brand Bermar®, model BM 77 NR), in order
to obtain the whole flour. To remove the oil from this whole almond flour, a chemical method of hot
extraction was used, with petroleum ether solvent (brand Neon®) in the Soxhlet.

After obtaining the defatted bacuri flour, the flour was placed in a ventilated oven at 30°C for 48
hours to preserve the protein value of the product and especially to eliminate any residue of the solvent
used for lipid extraction.

To obtain the lyophilized flour, lyophilization procedure was performed: a drying method that
extracts the moisture brought into the material by freezing the liquid part followed by subsequent
sublimation of ice [11]. Afterwards, aqueous extracts were prepared using defatted bacuri flour and distilled
water at a concentration of 1:10 (weight /volume) by mixing them through an industrial blender (Colombo®
brand, model JL inox). Subsequently, the product was stirred for 3 hours [12]. After stirring, the suspension
supernatant was collected and centrifuged for 15 minutes at 2,000 rpm.
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Lyophilization using the LIO1 model L101 lyophilizer and also the ALPHA 2-4 lyophilizer LD
Plus from Christ® brand. For the freezing phase of the samples, which precedes the freeze-drying phase,
the Christ® Cooling bath model CB 18-40 in LPPFB and liquid nitrogen in LAPNEM were used.

Figure 1 shows the flowchart of the processing of bacuri fruits and almonds until the preparation of
the protein supplement formulations.

Defatted Protein
Whole flour bacuri flour Supplement

Lipid Freeze
extraction: Drying
Soxhlet

Figure 1. Processing flowchart. Source: own.

2.2.2 Preparation of protein supplement formulations

Supplements were prepared after laboratory pre-tests evaluating different concentrations, sources and
proportions of bacuri lyophilized flour, sweeteners, thickeners and flavorings, adapting the characteristics
of the formulations for better acceptance of the public. The pre-test formulations were sensorially evaluated
by untrained tasters, such as students, teachers and servants of an educational institution. The following
attributes were analyzed: appearance, aroma, taste, texture, sweetness, color and general acceptance, as
well as the evaluation of the purchase intention of the product. From the unsatisfactory results of sensory
acceptance of the first pre-tests, reformulations in ingredients concentrations were performed.

It is important to note that there was no significant difference between the averages of formulations

F1 (70% bacuri) and F2 (35% bacuri and 35% commercial pea and rice supplement) for any attribute
analyzed in the pre-test, with averages in most of assessed attributes ranked on the hedonic scale between
“slightly liked” and “very liked” (data not shown). These results of improved composition and acceptance
of the formulations were observed for acceptability indices, which were close to or above 70% for most
attributes. Thus, final supplement formulations used in the study were chosen after the pre-test and a final
sensory analysis was performed, as described below.

2.2.3 Nutritional composition

Nutritional composition of the final formulations was performed in triplicate following the analytical
methodologies defined by the Adolfo Lutz Institute [13]. Moisture was obtained by desiccation at 105°C
until constant weight was obtained. The ashes were determined by incineration in muffle furnace at 550°C.
The determination of total carbohydrates was made by the Lane-Eynon method, based on volume reduction
of Fehling to cuprous oxide. Lipid was determined on Soxhlet by extraction with petroleum ether as a
solvent. The total protein value was determined by the Kjedahl method, considering the factor 6.25. The
amount of total fiber was obtained by difference by theoretical calculation, according to the formula:%
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fiber = 100 - (% moisture +% protein +% lipid +% ash +% carbohydrate). The total energy value (kcal)
was calculated by the following values: lipids (9.03 Kcal / g), protein (4.27 Kcal / g) and carbohydrates
(3.82 Kcal / g) [14].

2.2.4 Total amino acid profile

Determination of the essential and non-essential amino acid profile of bacuri lyophilized flour was
carried out at the Laboratory of Protein Sources of FEA/UNICAMP. The constituent proteins of the
samples were hydrolyzed with 6 N hydrochloric acid for 24 hours. Amino acids released in acid hydrolysis
were reacted with phenylisothilcianate (PITC), separated by reverse phase high performance liquid
chromatography (HPLC) and detected by UV at 254 nm. Quantification was performed by multilevel
internal calibration with the aid of a-aminobutyric acid (AAAB) as internal standard for total amino acids
and methionine sulfone for free amino acids. Fruit samples, where quantitation of free amino acids are
required, were deproteinized with 0.1M HCI acidified methanol (80% MeOH / 20% 0.1M HCI) at a ratio
of 7: 2: 1 volume / weight / volume. methanol / sample / internal standard respectively. In this paper we
present modifications in the methodology proposed by White et al. [15], for total amino acids using a
Kinetex C18 100A 5u 100x4.6mm MEO0-9165 column and for free amino acid determinations we used
Luna 3u C18 (2) 100A 250x4.6mm 00G-4251-E0 HPLC Column.

Tryptophan determination was performed by spectrophotometric analysis with reading at 590 nm, as
proposed by Spies [16].

2.2.5 Chemical score of essential amino acids
Chemical Essential Amino Acid Score was determined using the Henley and Kuster methodology [17],
associating FAO / WHO adult reference standard amino acids [18] with the concentration of each of the
essential amino acids in the lyophilized flour of the bacuri in the study, using the following expression:
mg amino acids / g test protein
mg amino acids / g standard or reference protein

EAE =

2.2.6 Final sensory analysis

Based on pre-tests results and the choice of the most accepted formulations, the final sensory analysis
was performed with the target audience at the OnFit academy in Campo Grande - MS. A total of 30 tasters,
practitioners of both sexes, not sensorially trained, collaborated with the analysis. Three samples of protein
supplement of vegetable origin were analyzed, two formulations developed and one sample of commercial
supplement, called F1 (70% bacuri); F2 (35% bacuri and 35% commercial pea and rice supplement) and
Commercial Supplement (containing pea and rice proteins).

The attributes appearance, color, flavor, aroma, sweetness, texture and overall acceptance were
evaluated using the 9-point hedonic scale: 9 = very much liked, 8 = very liked, 7 = moderately liked, 6 =
slightly liked, 5 = neither liked / disliked, 4 = slightly disliked, 3 = moderately disliked, 2 = disliked a lot
and 1 = disliked very much; and also a 5-point hedonic scale for purchase intent, where: 5 = surely buy, 4
= possibly buy, 3 = maybe buy / maybe not buy, 2 = possibly wouldn't buy, 1 = certainly wouldn't buy [19,
20].
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In the sensory analysis sheet, questions were also verified for the definition of the tasters' profile,
such as: sex, age, education, if the fruit was known, if it consumed protein supplements, if it consumed
protein supplements of vegetable origin, sport practiced, frequency and time of practiced exercise.

The formulations were coded into 3 digit numbers and supplied in disposable cups, monadic and
balanced. Each participant received between 15 and 20 mL of each supplement formulation, a glass of
drinking water (white), pen, napkin, Informed Consent (IC) and the analysis form [19, 20].

The calculation of the acceptability index (1A) was determined by the formula: 1A (%) = A x 100/
B; A = average grade obtained for the product; B = maximum grade given to the product.

2.2.7 Statistical analysis

Data were organized and analyzed using the Statistical Package for Social Sciences (SPSS) software.
The results were submitted to ANOVA analysis of variance, and Tukey's post test was used to compare the
means, considering a level of 5% of significance (p <0.05).

3. Results Discussion

3.1 Preparation of protein supplement formulations
The final concentrations of ingredients used in the formulations chosen from the preliminary tests are
shown in Table 1.

Table 1. Ingredient concentrations of the plant-based protein supplements.

Ingredients F1 (%) F2 (%)
Freeze-Dried Bacuri Flour 70 35
Commercial Supplement* 35
Xylitol 7 5
Dextrose 16.3 19.3
Cocoa Powder 3 3
Thickener Xanthan Gum 2 1
Stevia sweetener 0.2 0.2
Chocolate Flavorinas 1 1
Vanilla Flavorings 0.5 0.5

*Reaction Vegan (Atlhetica®) chocolate flavor, with pea and rice proteins.

Protein supplements are important for athletes and sport practioners, as they contribute significantly to
hypertrophy, since protein is directly involved in the metabolism and development of body tissues, and
enzymes activity that regulate energy generation and muscle contraction [21].
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In this sense, plant-based protein supplements has emerged as an alternative to animal proteins. Despite
their lower biological value, the supply of plant protein is higher[22]. In this context, the use of nutrients
derived from native fruits of the Cerrado and Pantanal biomes presents great potential in the food
industry, due to their nutritional profile, as well as for the regional population, reducing its waste [23].

The other ingredients, especially xylitol, dextrose and stevia, were chosen aiming the benefit for the
consumers, since products with a low glycemic index and low sugar content have a lower impact on
postprandial glucose, resulting in stable process during physical exercise, thus becoming a nutritional
strategy more suitable for this population [24].

3.2 Nutritional composition

Bacuri has great nutritional value, as previously shown by Lima e Silva et al. [25]. The authors
analysed nutritional aspects of different types of bacuri almond flour, showing that the raw bauru flour, on
dry basis, presented a protein value of 35.95%. Futhermore, in Table 2, adapted from the study by Cunha
(2018), it is possible to observe the nutritional composition of the whole, unfatted and lyophilized bacuri
almond flour [26].

Table 2. Nutritional composition of flours obtained from bacuri fruit almonds.

Bacuri almond flours (g.100gt)

Whole Unfatted Freeze-dried p-value*
Moisture 4.44 £0.07° 6.68 + 0.61° 3.49 +0.19° 0.0001
Ashes 1.74 £ 0,03 5.20 +0.13° 8.49 +0.222 0.0001
Lipids 60.72 + 1.66° 3.05+0.51° 1.78 +0.25P 0.0001
Protein 1272 £1.27°  28.87 £2.34 51.39 + 0.412 0.0001
Total Fiber 18.18 55.06 1.99
Carbohydrate**  2.20+0.49 1.1440.16 32.86+0.44

Source: Adapted from Cunha (2018)[26]. ** Calculated by difference. * p-value obtained by
ANOVA. Averages followed by equal letters on the same line do not differ from Tukey's Post
Hoc at 5% probability.

Based on protein content of bacuri flour, the lyophilization process used in the present study was
fundamental for supplement formulation, generating greater protein contribution after bacuri almonds
processing, highlighting its potential use as a plant-based protein supplement.

The nutritional composition of the final supplement formulations (F1 and F2) were compared and
presented in Table 3, which also shows commercial supplement information.
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Table 3. Comparison of nutritional information (in 100 g) of formulations F1 and F2.

Comercial
F1 F2 p-value

supplement

Energy (Kcal) 328.85+1.64° 352.57+3.55%  0.0001 402.65
Lipids () 3.59+0.08% 4.15+0.332 0.245 2.77
Proteins (g) 39.76+0.31° 44.29+0.46° 0.0001 61.11
Total Carbohydrates () 33.160.15° 33.73+0.,162 0.012 30.55
Total Fiber (g) * 4.02+0.13% 3.49+0.02° 0.014 0

F1=70% bacuri; F2 = 35% bacuri and 35% commercial pea and rice supplement; Commercial
supplement = commercial supplement of pea and rice. * Calculated by difference. Different
letters on the same line indicate significant difference by Student's t-test (p <0.05).

There was significant difference (p<0.05) for moisture, ashes, fibers, protein, carbohydrates and
energy value. Only for lipids, no difference was observed (p = 0.245) between F1 and F2.

By comparing the protein content found in the commercial supplement sample and the formulations
F1 and F2, it was possible to identify that the commercial supplement presented a higher amount of protein
in 100g of product (61.11%) than the two formulations. However. an important point to note is that the
percentages used in these formulations were not 100% of freeze-dried bacuri flour, but 70% and 35%.
According to IN Supplementary Instruction N°. 28 of July 26, 2018 [27], the formulations containing bacuri
flour are suitable for protein content, containing at least 8.4g of protein per portion of the product and also
considered high protein product (minimum 12 g per serving) according to RDC N°. 54 of 12 November
2012 [28] - F1 contains 14.3g of protein/serving (one serving represents 36g and it is equivalent to a full
dosing measure) and F2 contains 15.99g of protein/ serving.

Regarding body composition. Ramos et al. [9] evaluated the effect of diets with vegetable (defatted
bacuri flour) and animal protein (whey protein) content in Wistar rats submitted to resistance exercise for
three times a week for eight complete weeks. They concluded that bacuri almond protein was of good
quality when compared to whey protein, recommending its use in the creation of nutritional supplements,
based on a vegetable source.

3.3 Total amino acid profile and chemical score of essential amino acids

Babault et al. [29] conducted a study comparing a pea supplement (59.2% protein) with whey protein
in lean mass gain in humans over a 12 week supplementation period. The researchers concluded that protein
supplementation of plant origin provided increased muscle thickness in trained individuals, and that the
results obtained for both supplementation with plant protein and animal protein were similar in muscle
growth, evidencing an adequate amino acid profile. The same adequate amino acid profile of bacuri fruit
almond flour is shown in the present study.
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In Cunha'’s study [26], the freeze-dried bacuri almond flour presented 49.84g / 100g of proteins. In the
current study, a small difference was observed - the total amount of protein was 44.00g / 100g. This
difference can be attributed to several factors, from extraction and processing process to obtain the protein
isolate until the harvest and maturation period, fruit, soil type and climate.

Amino acid composition was compared with data found by Babault et al. [29], who used lyophilized
pea flour to obtain amino acid values. It was possible to observe that the pea presented higher amino acids
concentration, except for methionine, cysteine, asparagine and arginine, as shown in Table 4.

Table 4. Amino acid composition of freeze-dried bacuri flour compared to pea protein.

Amino acids (g.100g of protein) *Pea Freeze-dried bacuri

Essential amino acids

Leucine 6.40 2.75
Valina 4.00 2.22
Isoleucine 3.70 1.73
Histidine 1.90 1.05
Methionine 0.80 1.36
Cysteine 0.80 1.49
Phenylalanine 4.20 2.63
Tyrosine 3.10 1.50
Treonine 2.80 1.64
Lysin 5.70 2.38
Tryptophan 0.70 0.19

Non-essential amino acids

Asparagin ND 4.03
Glutamine 13.20 7.40
Serine 3.90 1.96
Glycin 3.10 1.72
Arginine 6.60 6.92
Alanin 3.30 1.52
Proline 3.40 1.50

*Babault (2015) [29].
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The amino acid profile of freeze-dried bacuri almond flour was very similar to that found in the study
of Togashi and Sgarbieri [30], where the amino acid composition of baru almond was analyzed (48,439
in100g of protein concentrates), confirming the protein potential of bacuri fruit.

The amino acid chemical score of freeze-dried bacuri almond flour was also compared with the
FAO/WHO standard recommendations for adults [18], described in Table 5. The amino acid profile was
satisfactory for methionine, cysteine, phenylalanine and tyrosine.. Tryptophan was the most limiting amino
acid of freeze-dried bacuri flour.

Table 5. Essential amino acid score calculated based on FAO / WHO reference standard
(2007) [18].

Essential amino acids (g/100g Freeze-dried Amino acid
protein) FAGIWHO bacuri score*
Treonin 2.30 1.64 0.71
Methionine + Cysteine 2.20 2.85 1.29
Valine 3.90 2.22 0.57
Leucine 5.90 2.75 0.46
Isoleucine 3.00 1.73 0.57
Phenylalanine + Tyrosine 3.80 4.13 1.08
Lisine 4.50 2.38 0.52
Histidine 1.50 1.05 0.70
Tryptophan 0.60 0.19 0.31*

*most limiting amino acid

3.4 Final sensory analysis

Final sensory analysis was performed with 30 participants, 93.3% (n = 28) were practitioners of
physical exercises. The tasters' profile was mostly female (n = 17; 56.7%), with a mean age of 32.4 +0.5
years, 73.3% consumed / knew food supplements, but only 23, 3% knew or consumed plant food
supplements, as described in Table 6.
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Table 6. Profile of the tasters.

Total tasters (n = 30)

n %
Gender
Male 13 43,30
Female 17 56,70
Know protein supplement
Yes 22 73,30
No 8 26,70
Know plant-based protein supplement
Yes 7 23,30
No 23 76,70
Know Bacuri fruit
Yes 12 40,00
No 18 60,00
Physical activity modality
Bodybuilding 19 63,30
Bodybuilding + other activity 6 20,00
Other 3 10,00
None 2 6,70
Frequency of physical activity
1 - 2 times a week 1 3,60
3 - 4 times a week 13 46,40
> 5 times a week 14 50,00
Training time
Upto 1h 10 35,7
1-2h 17 60,7
Above 2h 1 3,6

*n = number of participants (absolute frequency); % = percentage of participants (relative frequency).

Among the participants, bodybuilding practice was more frequent (19 practitioners). representing

International Educative Research Foundation and Publisher © 2020 pg. 242



International Journal for Innovation Education and Research Vol:-8 No-01, 2020

63.3%. Other modalities practiced included: dance, fitdance, walking, equestrian, running and pilates. The
highest frequency of physical exercise was > 5 times a week (50.0%) and the most practiced training time
was 1 to 2 hours of exercise (56.7%).

Table 7 shows the mean scores of the sensory analysis parameters. It was possible to observe the
acceptance of each attribute of the formulations developed, since there was no significant difference
between the samples in most of the evaluated attributes: acceptance, appearance, flavor, texture, color and
sweetness.

Table 7. Averages of affective sensory acceptance and purchase intent tests performed for
plant-based protein supplement formulations.

F1* Fa Comercial p-value®*
Supplement

Appearence 6.77£1.524 7.23£1.695 6.77+£2.063 0.504
Aroma 6.30+2.054°  7.47+1.432*  6.80+£1.919% 0.050***
Flavor 5.07+1.999 5.93+1.893 5.90+2.139 0.174
Texture 6.70+1.841 6.80+£1.669 6.00+£2.319 0.233
Color 6.63+2.059 7.40+1.545 7.40+1.632 0.156
Sweetness 6.20+2.188 6.67+2.123 6.17+2.069 0.597
Global Acceptance 5.40£2.078 6.43+1.633 6.20+£1.901 0.088

*Mean values * Standard deviation. F1 = 70% bacuri; F2 = 35% bacuri and 35% commercial
pea and rice supplement; Commercial supplement = Pea and rice commercial supplement. **
P value obtained by the ANOVA test of variance; *** p <0.05 Equal letters in the same line
do not differ (p> 0.05) by the Tukey test.

Means of the aroma attribute (p = 0.050) differed between the samples, being higher for F2
compared to F. Commercial supplement did not differ from any of the formulations with bacuri (Table 7).
Regarding the purchase intent, there was a significant difference between the samples (p = 0.032): F1 (70%
bacuri) differed from the commercial supplement, with significantly lower average (2.43 versus 3.17,
respectively), but did not differ from F2.

Regarding intention to purchase, F2 presented better rates, as well as the commercial supplement
sample. F1 did not obtain as good results when compared to the others, as shown in Figure 2.
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Figure 2. Purchase intention of plant-based protein supplement formulations. Caption: F1 = 70% bacuri;
F2 = 35% bacuri and 35% commercial supplement; Commercial Supplement = Commercial Pea and Rice
Supplement.

F2 formulation and commercial supplement presented good sensory acceptance by the tasters. In
the study of Cunha et al. [31] who elaborated cereal bars with bacuri pulp flour, the formulation containing
10% bacuri obtained 82,2% of acceptability index, showing bacuri can also be used in the manufacture of

other products - aiming at its full utilization. Figure 3 shows the acceptability index values of each
supplement formulation.

0

90.

67.5
45,

22.5 |
0.

Apperance Aroma Flavor Texture Color Sweetness Overall Purchase
mFl Acceptance intent

Acceptability Index

HF2
Comercial Supplement

Figure 3. Acceptability index (%) of protein supplement formulations of plant origin. Caption: F1 = 70%
bacuri; F2 = 35% bacuri and 35% commercial supplement; Commercial Supplement = Commercial Pea
and Rice Supplement.

Regarding the acceptability index criteria, F2 (35% bacuri + 35% commercial supplement) displayed
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better results for most of the evaluated parameters: appearance, aroma, taste, texture and sweetness. F2 had
an overall acceptance rate of 71.44%, above the recommended percentage of 70% by Teixeira (1987) to be
considered sensorially accepted.

Product acceptance might have been influenced by the fact that 76.7% of tasters did not know or
consumed plant-based supplements. Futhermore, 60% of participants did not know bacuri fruit.

4. Conclusions

The present study provided improvement of the organoleptic characteristics of food plant-based
supplement formulations. It is noteworthy that the processing of bacuri fruit almonds to their freeze-dried
flour significantly increased protein content, constituting an alternative option in the production of
vegetable protein supplements, with good results of sensory acceptability. Further studies to enhance
protein extraction and consequently amino acids profile in lyophilization process should be performed in
different conditions.

We concluded that sensory analysis was satisfactory, considering the evolution in the products
elaborated between the pre-test periods and the final formulations, especially for F2 (blend containing 35%
bacuri almond lyophilized flour), which obtained a good acceptance by the target public. In isolation, as a
sole protein source, 70% bacuri (F1) formulation needs further testing to optimize its acceptance.

5. References

[1] Vieira, D. M; Martins Neta, G. P.; Tupinamba, 1. M.; Couceiro, K. N.; Silva, M. S.; Horstmann, H.;
Maduro, I. P. N. N. (2019). Avaliacdo do consumo de suplementos alimentares ergogénicos por praticantes
de atividade fisica em academias de ginastica em Manaus, amazonas. Revista de Ciéncias da Salude da
Amazonia. Disponivel em: < http://repositorioinstitucional.uea.edu.br/handle/riuea/1354>. Acesso em: 16
ago. 2019.

[2] Chiaverini, L. C. T.; Oliveira, E. P. (2013). Avaliacdo do consumo de suplementos alimentares por
praticantes de atividade fisica em academias de Botucatu-SP. Revista Brasileira de Nutricdo Esportiva.
Disponivel em: <https://www.rbne.com.br/index.php/rbne/article/view/376/367>. Acesso em: 10 ago.
20109.

[3] Saudades, J. O; Kirsten, V. R; Oliveira, V. R. (2017). Consumo de proteina do soro do leite entre
estudantes universitarios de porto alegre, RS. Revista Brasileira de Medicina do Esporte. Disponivel em:
<http://dx.doi.org/10.1590/1517-869220172304167205>. Acesso em: 10 ago. 2019.

[4] Sociedade Vegetariana Brasileira. 2019. SVB: Quem Somos. Disponivel em:
<https://www.svb.org.br/svb/quem-somos/sobre>. Acesso em: 02 dez. 2019.

[5] Moreira, F. P.; Rodrigues, K. L. (2014). Conhecimento nutricional e suplementacdo alimentar por
praticantes de exercicios fisicos. Revista Brasileira de Medicina do Esporte. Disponivel em:
<http://www.scielo.br/pdf/rbme/v20n5/1517-8692-rbme-20-05-00370.pdf>. Acesso em: 10 ago. 2019.

[6] Morzelle, M. C.; Bachiega, P.; Souza, E. C.; Boas, E. V. B. V.; Lamounier, M. L. (2015). Caracterizagado
quimica e fisica de frutos de curriola, gabiroba e murici provenientes do cerrado brasileiro. Revista

International Educative Research Foundation and Publisher © 2020 pg. 245


http://www.scielo.br/cgi-bin/wxis.exe/iah/?IsisScript=iah/iah.xis&base=article%255Edlibrary&format=iso.pft&lang=i&nextAction=lnk&indexSearch=AU&exprSearch=SAUDADES,+JESSICA+DE+OLIVEIRA
http://www.scielo.br/cgi-bin/wxis.exe/iah/?IsisScript=iah/iah.xis&base=article%255Edlibrary&format=iso.pft&lang=i&nextAction=lnk&indexSearch=AU&exprSearch=KIRSTEN,+VANESSA+RAMOS
http://www.scielo.br/cgi-bin/wxis.exe/iah/?IsisScript=iah/iah.xis&base=article%255Edlibrary&format=iso.pft&lang=i&nextAction=lnk&indexSearch=AU&exprSearch=OLIVEIRA,+VIVIANI+RUFFO+DE

International Journal for Innovation Education and Research Vol:-8 No-01, 2020

Brasileira de Fruticultura. Disponivel em: <https://www.scielo.br/pdf/rbf/v37n1/0100-2945-rbf-37-1-
96.pdf>. Acesso em: 18 out. 2019.

[7] Mendoza, V. S.; Santos, L. L.; Sanjinez-Argadofia, E. J. (2016). Elaboragéo de granola com adicdo de
polpa e castanha de bacuri para consumo com iogurte. Revista Evidéncia. Disponivel em:
<http://editora.unoesc.edu.br/index.php/evidencia/article/view/10382/pdf>. Acesso em: 18 ago. 2019.

[8] Silva, M. C. B; Hiane, P. A; Braga Neto, J. A; Macedo, M. L. R. (2014). Proteins of bacuri — nutritional
value and in vivo digestibility. Food Science and Technology. Disponivel em:
<http://www.scielo.br/pdf/cta/v34n1/08.pdf>. Acesso em: 18 ago. 2019.

[9] Ramos, M. L. M; Rodrigues, G. C. G.; Soares, W. R. F.; Hiane, P. A.; Ramos, M. I. L.; Almeida, J. A.;
Sanches, F. L. F. Z. (2017). Suplementacdo com améndoa de bacuri na composicao corporal de ratos
submetidos ao exercicio. Revista Brasileira de Medicina do Esporte. Disponivel em:
<http://www.scielo.br/pdf/rbme/v23n4/1517-8692-rbme-23-04-00294.pdf>. Acesso em: 18 ago. 20109.
[10] Teixeira, L.V. (2009). Anélise sensorial na industria de alimentos. Revista do Instituto de Lacticinios
Candido Tostes, Minas Gerais, v. 64, n. 366, p. 12-21, jan/fev.

[11] Marques, L. G. Liofilizacdo de frutas tropicais. 2008.

[12] Vieira, C. R.; Lopes Jr, C. O.; Ramos, C. S.; Capobiango, M.; Silvestre, M. (2008). Extracdo
enzimatica das proteinas da farinha de arroz. Ciéncia e Tecnologia de Alimentos. Disponivel em:
<http://www.scielo.br/scielo.php?pid=S0101-20612008000300015&script=sci_abstract&ting=pt>.
Acesso em: 10 ago. 2019.

[13] Instituto Adolfo Lutz 2008. Métodos fisico-quimicos para anélise de alimentos. Coordenadores Odair
Zenebon, NeusSadocco Pascuet e Paulo Tiglea. 4:1020.

[14] Merrill, A. I.; Watt, B. K. Energy values of foods: basis and derivation. Washington: USDA, 1973.
[15] White, J.A, Hart, R. J, Fry, J. C. (1986). An Evaluation of The Waters Pico-Tag System For The
Amino-Acid-Analysis Of Food Materials. Journal of Automatic Chemistry 8 (4): 170-177 Oct-Dec.

[16] Spies, J. R. (1967) Determination of tryptophan in proteins. Analytical Chemistry, 39:(12)-1412-1415.
[17] Henley, E.C.; Kuster, J.M. 1994. Protein quality evaluation by protein digestibility-corrected amino
scoring. Food Technology. Chicago, v.48, n.4, p. 74-77.

[18] Joint F, Organization WH. Protein and amino acid requirements in human nutrition: report of a joint
FAO/WHO/UNU expert consultation. 2007.

[19] Minim, V.P.R. Andlise Sensorial: estudo com consumidores. 2 ed. Vigosa. Editora UFV. 2010.

[20] Dutcosky, S.D. Andlise sensorial de alimentos. Curitiba: Champagnat, 2011.

[21] Reis, E. L; Camargos, G. L.; Oliveira, R. A. R.; Domingues, S. F. (2017). Utilizacdo de recursos
ergogénicos e suplementos alimentares por praticantes de musculagdo em academia. Revista Brasileira de
Nutricdo Esportiva. Disponivel em: <http://www.rbne.com.br/index.php/rbne/article/view/770/625>.
Acesso em: 18 ago. 2019.

[22] Kinupp, V. F; Barros, I. B. 1. (2008). Teores de proteina e minerais de espécies nativas, potenciais
hortalicas e frutas. Revista Ciéncia e Tecnologia de Alimentos. Disponivel em:
<http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0101-20612008000400013>. Acesso em: 01
set. 2019.

International Educative Research Foundation and Publisher © 2020 pg. 246



International Journal for Innovation Education and Research Vol:-8 No-01, 2020

[23] Reis, A. F; Schmiele, M. (2019). Caracteristicas e potencialidades dos frutos do Cerrado na industria
de alimentos. Brazilian Journal Food of Technology. Disponivel em:
<http://www.scielo.br/scielo.php?script=sci_arttext&pid=S198167232019000100300&Ing=en&nrm=iso
>. Acesso em: 01 set. 20109.

[24] Faria, V. C. et al. 2014. indice glicémico da refeicio pré-exercicio e metabolismo da glicose na
atividade aerobica. Revista Brasileira de Medicina Esportiva. Disponivel em: <
http://www.scielo.br/pdf/rbme/v20n2/1517-8692-rbme-20-02-00156.pdf>. Acesso em: 02 dez. 2019.

[25] Lima e Silva, M. C. B. et al. (2014). Proteins of bacuri — nutritional value and in vivo digestibility.
Food Science and Technology. Disponivel em: <http://www.scielo.br/pdf/cta/v34n1/08.pdf>. Acesso em:
01 set. 2019.

[26] Cunha, F. C. (2018). Desenvolvimento de suplemento nutricional proteico com améndoas do bacuri
para atletas vegetarianos. Dissertation (Master Degree in Salde e Desenvolvimento na Regido Centro-
Oeste) — Faculdade de Medicina, Universidade Federal de Mato Grosso do Sul. Campo Grande.

[27] Brasil, Ministério da Saude. Secretaria de Vigilancia Sanitaria. Instrucdo Normativa n° 28 - Estabelece
as listas de constituintes, de limites de uso, de alegacfes e de rotulagem complementar dos suplementos
alimentares - de 26 julho de 2018.

[28] Brasil, Ministério da Saude. Agéncia Nacional de Vigilancia Sanitaria. RDC n°® 54 — Dispde sobre o
Regulamento Técnico sobre Informacdo Nutricional Complementar - de 12 novembro de 2012.

[29] Babault, N. (2015). Pea proteins oral supplementation promotes muscle thickness gains during
resistance training: a double-blind, randomized, Placebo-controlled clinical trial vs. Whey protein. Journal
of the International Society of Sports Nutrition. Disponivel em:
<https://jissn.biomedcentral.com/articles/10.1186/s12970-014-0064-5>. Acesso em: 10 set. 20109.

[30] Togashi, M.; Sgarbieri, V. C. (1994). Caracterizacdo quimica parcial do fruto do baru (Dipteryx alata,
Vog.). Ciéncia e Tecnologia de Alimentos, Campinas, v.14, n.1, p.85-95.

[31] Cunha, F. C; Siqueira, I. F.; Pelegrin, J. O.; Souza, A. V. O. M.; Vasconcelos, M. P.; Jordéo, C.;
Santos, E. F; Hiane, P. A; Sanches, F. L. F. Z. (2018). Development of cereal bars using bacuri pulp flour
for sportsmen: nutritional composition and sensory acceptability. International Journal of Development
Research, Disponivel em: < https://www.journalijdr.com/development-cereal-bars-using-bacuri-pulp-
flour-sportsmen-nutritional-composition-and-sensory>. Acesso em: 10 set. 2018.

International Educative Research Foundation and Publisher © 2020 pg. 247





