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INTRODUCTION

The sweet potato (Ipomea batatas L. 
Lam) which comes from Tropical America is rustic, 
perennial, easy to grow and adapt, is resistant 
to droughts and has a low production cost, thus 
being able to be cultivated throughout the year, 
thereby constituting characteristics which elevate 
its economic and social importance. Sweet potatoes 
have high nutritional value due to their potential 

to retain nutrients in their roots, being a source 
of carbohydrates, dietary fiber, ascorbic acid, B 
vitamins, minerals such as calcium and potassium, 
anthocyanins and beta-carotene. The amount of these 
compounds influences the color of the potato pulp 
(SANTOS et al., 2012; VIZZOTTO et al., 2018).

This crop is produced all over the world, 
especially in developing countries, and has a wide 
possibility of use, constituting a staple food in several 
regions (NEUNFELD, 2019). It can be consumed 
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ABSTRACT: This research determined the nutritional composition, antioxidant activity and total phenolic compound content of sweet potato 
flour from different cultivars: Beauregard cv. sweet potato (BF) and the common sweet potato Brazlândia Rosada cv. (CF). Total lipids, 
proteins, moisture, carbohydrates, pH, titratable acidity, fiber, ash, iron, zinc, beta-carotene, vitamin A and determination of caloric value 
were analyzed. Antioxidant activity and total phenolic compounds were also determined by the DPPH (2,2-diphenyl-1-picryl-hydrazyl), ABTS 
(2,2-azinobis (3-ethylbenzothiazoline-6-sulfonic acid) and FRAP (Ferric Reducing Antioxidant Power) methods. CF showed higher levels of 
carbohydrates, ash, fiber, pH and antioxidant activity by the ABTS method. Protein and zinc contents were similar between the two flours. BF 
had higher moisture content, caloric value, lipids, iron, DPPH radical scavenging capacity and antioxidant activity by the FRAP method, as 
well as total phenolic compounds, beta-carotene and vitamin A content. The data revealed good nutritional composition for both analyzed 
flours. The Beauregard flour can be highlightedregarding its higher beta-carotene and iron content. Moreover, the Beauregard sweet potato 
flour is a good source of provitamin A, in addition to being a source of fiber.
Key words: sweet potato, flour, biofortification, nutritional value.

RESUMO: O objetivo deste trabalho foi determinar a composição nutricional, atividade antioxidante e teor de compostos fenólicos totais 
de farinhas de batata-doce de diferentes cultivares: batata-doce Beauregard (FB) e batata-doce comum, cv. Brazlândia Rosada (FC). Foram 
realizadas as análises de lipídeos, proteínas, umidade, carboidratos, pH, acidez titulável, fibras, cinzas, ferro, zinco, betacaroteno, vitamina A 
e determinação do valor calórico. Também foram determinadas a atividade antioxidante, pelos métodos DPPH (2,2-difenil-1-picril-hidrazil), 
ABTS (2,2-azinobis (3-etilbenzotiazolina-6-ácido sulfônico) e FRAP (Ferric Reducing Antioxidant Power), e compostos fenólicos totais. A FC 
apresentou maiores teores de carboidratos, cinzas, fibras, pH e atividade antioxidante pelo método ABTS. Os teores de proteínas e zinco foram 
semelhantes entre as duas farinhas. A FB apresentou maiores teores de umidade, valor calórico, lipídeos, ferro, capacidade sequestradora 
de radicais DPPH e atividade antioxidante pelo método FRAP, compostos fenólicos totais, conteúdo de betacaroteno e vitamina A. Os dados 
revelaram uma boa composição nutricional para ambas as farinhas analisadas. O destaque para a farinha da batata-doce Beauregard é maior 
em relação ao seu teor de betacaroteno e ferro. Sendo a farinha obtida pela batata-doce Beauregard uma boa fonte de pró-vitamina A, além 
de ser fonte de fibras.
Palavras-chave: batata-doce, farinha, biofortificação, valor nutricional.
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roasted or cooked, and has multiple uses such as in 
producing sweets, pasta, industrialized desserts and 
flour (ERTHAL et al., 2018; MAINO et al., 2019). Its 
production in Brazil increased by 36% between 2009 
(when 477,472 tons were produced) to 2018 with 
production of 741, 203 tons (IBGE, 2020).

Given the presence of nutritional 
deficiencies, supplementation of microminerals in 
the diet and food fortification are the main measures 
adopted in an attempt to reduce the large number of 
people with micronutrient deficiencies; however, they 
are not effective because they are not able to reach 
the entire population in need (BRIGIDE et al., 2020).

Due to its important nutritional 
composition, sweet potatoes are seen as a promising 
food to eradicate nutritional deficiencies in 
populations which are deficient in nutrient and calorie 
consumption, and also in population groups such as 
children, athletes, pregnant women and women in 
childbearing age (KEHOE et al., 2015), who need 
greater nutritional support in their diet.

The Brazlândia Rosada sweet potato 
cultivar has a pink outer skin and cream-colored pulp 
which takes on a more yellowish color after cooking, 
and represents a good source of carbohydrates 
(EMBRAPA, 2021). This type of sweet potato with 
a cream pulp is the most common type compared to 
cultivars with yellow, purple or orange pulp.

Beauregard sweet potato cultivar is a 
biofortified American cultivar, in which each kilo 
of the root can contain up to 115 milligrams of beta-
carotene (NUNES et al., 2016). UCHÔA et al. (2016) 
compared the composition of a common sweet potato 
and a biofortified sweet potato, finding an overlap 
between the second and the first regarding the 
presence of beta-carotene. The authors also compared 
the results with another study which investigated beta-
carotene in carrots, verifying that the values reported 
were similar to those of biofortified sweet potatoes. 
Beta-carotene is a precursor of vitamin A, which has 
several functions in the body, and its daily needs can 
be met with the consumption of approximately 25 to 
50 grams of this cultivar (NUNES et al., 2016).

Beauregard sweet potato cultivation 
has increased in recent years in Brazil due to its 
nutritional potential and bioactive compounds which 
positively affect human health (VIZZOTTO et al., 
2018). Biofortified products are improved varieties 
that have a higher amount of micronutrients, such 
as minerals and vitamins. In addition, this process 
is low-cost, reaching populations that have limited 
access, reducing malnutrition and ensuring food 
security (EMBRAPA, 2015).

Due to its good bioavailability of beta-
carotene, the consumption of biofortified sweet 
potato in various culinary preparations has a positive 
impact on health, improving immunity, reducing 
degenerative diseases, and acting in the fight 
against hypovitaminosis A (ALVES et al., 2012). In 
addition to the reported functions, it is known that 
beta-carotene has antioxidant action, scavenging 
free radicals and acting as a protector of lipids from 
damage caused by peroxidation (FILHO et al., 2019), 
which also constitutes an important characteristic of 
this compound in protecting the body.

Biofortified food consumption can help 
to reduce micronutrient deficiencies, as well as 
contribute to improving the nutritional status of 
individuals (BRIGIDE et al., 2020). In this context, 
the flour obtained by processing Beauregard 
biofortified sweet potato presents itself as a way 
to introduce this root in to the diet. It emerges as a 
nutritious and aggregate option for preparations, it 
can be used by the food industry in producing various 
products, such as dietetics, bakery products (breads, 
cakes, cookies), and in infant foods, serving as a rich 
source of beta-carotene (REMONATO et al., 2017). 
In addition, obtaining the flour increases the shelf life 
of the product and makes it possible to reduce the food 
volume, which reduces transport costs (SANTOS et 
al., 2012).

Thus, this result determined the nutritional 
composition, antioxidant activity, and total phenolic 
compounds content of sweet potato flours from 
different cultivars: Beauregard sweet potato and 
common sweet potato (Brazlandia Rosada cv.).

MATERIALS   AND   METHODS

Raw material
The input used in the study (Ipomoea 

batatas (L.) Lam.) was purchased at an open-air 
market for organic products, located in the city of 
Juazeiro, BA, Brazil. Two types of sweet potato 
were purchased from the same producer, resulting 
in two types of flour: Beauregard cv. sweet potato, 
biofortified, orange in color (BF); and a common 
sweet potato (Brazlândia Rosada cv.), with cream 
pulp and pink outer skin (CF).

Flour preparation
The sweet potato flour of the analyzed 

cultivars was made byadapting the methodology used 
by NASCIMENTO et al. (2013). The potatoes were 
initially sanitized and peeled to produce the flour. 
Soon after, they were blanched in order to avoid 
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enzymatic browning, being submerged in boiling 
water (about 100 ºC) for 4 minutes. Then, they were 
cooled in ice water for 4 minutes. After the blanching 
process, the potatoes were frozen in a duplex-type 
domestic refrigerator freezer (with a temperature 
below 0 ºC) for approximately 15 days. This step 
was important, as there was a more intense browning 
in the flour produced when grinding the potatoes 
without prior freezing. Then, they were crushed in 
a food shredder for domestic use and taken to a gas 
stove oven at an approximate temperature of 180 ºC 
until drying. After drying, they were crushed again to 
prepare the flour and finally sieved in a nylon plastic 
sieve, thereby promoting better refinement and better 
texture. The produced flour was stored in transparent 
plastic bags, removing as much oxygen as possible, 
but without using a vacuum sealer. Each plastic bag 
with flour was wrapped in dark packaging (Kraft 
paper bag) to avoid alterations due to light exposure, 
and stored in the freezer until the moment of its use 
in the later stages. The entire procedure was carried 
out with household utensils and equipment as a way 
of demonstrating the possibility of carrying out all 
the steps to obtain the flour at home without the 
need for more sophisticated equipment. Although, 
there are variations, a 1 kg amount of fresh sweet 
potato (before peeling or any processing) yields 
approximately 200 g of flour.

Physico-chemical composition
This step consisted of analytically 

determining the physico-chemical composition of 
each of the types of flour produced: BF and CF. The 
physico-chemical analyzes of phenolic compounds 
and antioxidant activity were performed in the 
following laboratories: Laboratory of Teaching and 
Research in Food Analysis (Laboratório de Ensino 
e Pesquisa em Análises de Alimentos - LEPAA) of 
the Nutrition undergraduate course at the University 
of Pernambuco (UPE), Petrolina/PE campus; at 
the Food, Beverage and Environment Analysis 
Laboratory (Laboratório de Análise de Alimentos, 
Bebidas e Meio Ambiente) at SENAI Petrolina/PE; 
and at the Food Technology Institute (Instituto de 
Tecnologia de Alimentos- ITAL) in Campinas/SP. 
The following analyzes were performed to determine 
the physicochemical composition of the flours: lipids, 
proteins, moisture, carbohydrates, pH, titratable 
acidity, fiber, ash, iron, zinc and beta-carotene. In 
addition, the caloric value, phenolic compounds and 
antioxidant activity was determined.

Analytical determinations were performed 
in triplicate. The direct extraction method in Soxhlet 

was used to determine total lipids (IAL, 2008), 
while total proteins were determined by the Kjeldahl 
method using the nitrogen conversion factor of 6.25 
(AOAC, 1995). The moisture content was determined 
by the direct drying method in an oven at 105 ºC 
(IAL, 2008). The total carbohydrate content was 
determined through the difference between 100 and 
the sum of the values obtained from the triplicates 
for moisture, proteins, total lipids, fibers and ash 
(BRASIL, 2003). The pH analysis was performed 
with the pH meter according to the IAL methodology 
(2008). Titratable acidity was also performed using 
sodium hydroxide and phenolphthalein solution 
(IAL, 2008). In addition, the following values were 
used as a basis to calculate the energy value of the 
flour: carbohydrates 4 kcal/g, proteins 4 kcal/g and 
lipids 9 kcal/g (TERRA et al., 2010).

The fiber and ash contents were determined 
by incineration in a muffle furnace at 550 ºC, each 
one following the methodologies of the INSTITUTO 
ADOLFO LUTZ (2008). Moreover, zinc and iron were 
determined by flame atomic absorption spectrometry 
of these minerals in a previously digested food sample 
(IAL, 2008). Next, the High Performance Liquid 
Chromatography (HPLC) method was used to analyze 
beta-carotene and vitamin A (CARVALHO et al., 
1992) with an Agilent chromatograph (Infinity 1260 
model, DAD detector G4212B model, California, 
USA). Extraction was carried out with cold acetone, 
partition into petroleum ether, concentration and 
column separation. The separated provitamin A 
fractions were spectrophotometrically quantified. 
Identification was based on visible absorption 
spectra, chemical reactions and chromatographic 
behavior. The pigments were saponified by the 
presence of carotenol esters. This was done after 
transferring the carotenoids to petroleum ether, 
adding an equal volume of 10% methanolic KOH 
(potassium hydroxide), and leaving the mixture 
overnight at room temperature in the dark. Vitamin A 
was calculated by converting 6 μg of beta-carotene to 
1 RE (CARVALHO et al., 1992).

Antioxidant activity and phenolic compounds
Extract preparation

First, a 0.5 g sample of the flour was mixed 
in 50 ml of methanol to prepare the extract. Then, the 
solution was stirred for 20 minutes and centrifuged at 230 
× g for 15 minutes (DONADO-PESTANA et al., 2012).

Total phenolic compound content
The total phenol content (TPC) of the 

extracts was determined using the Folin Ciocalteau 
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(FC) reagent, as described by CICCO et al. (2009), 
with modifications. Aliquots of 120 μl of extracts and 
180 μl of water were placed in test tubes to obtain 4% 
methanol concentration in the final solution. Then, 
300 μl of the FC reagent was added to each tube 
and then 2.4 ml of a 5% sodium carbonate solution 
after 2 minutes. The mixture was stirred and heated at 
40 ºC in a water bath for 20 minutes. The tubes were 
quickly cooled and the color developed an intense 
blue-green color, which was read at 767 nm in a 
spectrophotometer. Results were expressed in gallic 
acid equivalent (GAE mg/100g).

Antioxidant activity
The DPPH, ABTS and FRAP methodologies 

were used to determine the total antioxidant activity. 
The DPPH technique was adapted from RUFINO et 
al. (2007b). The method is based on electron transfer 
where DPPH (2,2-diphenyl-1-picrylhydrazyl) is 
reduced to form diphenyl-picrylhydrazine. Results 
obtained were expressed as the remaining DPPH 
percentage (R DPPH%), DPPH radical scavenging 
capacity (DPPHRSC%), and IC50 or I% (inhibition 
percentage). Determinations were performed in 
triplicate. Test tubes were used to homogenize 0.1 mL 
of extract with 3.9 mL of the DPPH radical.

Then, the method described by RUFINO et 
al. (2007a) was used in the assay with the 2,2-azinobis 
(3-ethylbenzothiazoline-6-sulfonic acid) – ABTS 
radical. Stock solutions of 50 mL were prepared, one 
containing ABTS (7mmol.L-1) and another containing 
potassium persulfate (140 mmol.L-1). The reaction 
mixture was; subsequently, prepared by mixing the 
two stock solutions in equal volumes and allowing 
the reaction to run for 16 hours at room temperature 
in test tubes in the dark. The final solution was diluted 
by mixing 5 ml of ABTS solution (7 mmol.L-1) with 
88 µl of methanol to obtain an absorbance of 0.70 ± 
0.50 at 734 nm. Next, 30 μl aliquots were taken from 
the extracts to react with 3.0 mL of the ABTS solution 
for 6 minutes in the dark, and the absorbance was 
verified at 734 nm. The Trolox calibration curve was 
linear between 100 mmol.L-1 and 1,600 mmol.L-1. 
Results were expressed in mmol Trolox equivalent 
(TE)/g flour.

The Ferric Reducing Antioxidant Power 
(FRAP) assay was performed according to the 
method described by RUFINO et al. (2006), in 
which the reduction of the Fe3+-TPTZ (ferri tripyridyl 
triazine) [2,4,6-tri(2-pyridyl)-1,3,5-triazine] complex 
to ferrous-tripyridyltriazine (Fe2+-TPTZ) occurs. It 
is based on the ability of a compound to reduce Fe2+ 
from Fe3+, defining its antioxidant strength. The Fe2+-

TPTZ complex has an intense blue color and can be 
monitored at 593 nm in a spectrophotometer. The 
FRAP reagent was prepared by mixing 2.5 mL of a 
solution of 2,4,6-Tris(2-pyridyl)-s-triazine (TPTZ) 
10 mmol.L-1 [the TPTZ solution was prepared 
with a solution of HCl 40 mmol.L-1], 2.5 mL of an 
aqueous solution of FeCl3 20 mmol.L-1 and 25 mL 
of 0.30 mol.L-1 acetate buffer (pH=3.6), being used 
immediately after its preparation. Then, 90 μl aliquots 
of the extracts were mixed in a dark environment 
with 270 μl of distilled water and 2.7 ml of the 
FRAP reagent, being homogenized and subsequently 
incubated at 37 ºC for 30 minutes in test tubes. The 
absorbance of the reaction mixture was checked at 595 
nm and a calibration curve was prepared with Trolox 
(160 μmol/L - 800 μmol/L). Results were expressed 
as TEAC FRAP (Trolox Equivalent Antioxidant 
Capacities) in mmol of Trolox.g-1.

Statistical analysis
Descriptive analysis was performed and 

data were presented as means and standard deviation. 
The comparison between the physical-chemical 
composition of BF and CF was made by applying 
the Student’sT-test with a significance level of 5% 
to determine the difference between the means. The 
Bio Estat 5.0 program was used for statistical analysis 
(AYRES et al., 2007).

RESULTS   AND   DISCUSSION

The results of the analytical determinations 
performed are shown in table 1.Both types of sweet 
potato were obtained from an organic producer. 
The use of organic fertilizer improves the physical 
conditions of the soil, in addition to its chemical 
composition and biological properties, which reflects 
on moisture retention and nutrient conservation 
(MUNHOZ et al., 2009).

The humidity of BF (5.90%) was higher 
than that of CF (3.96%). However, both flours are 
within the maximum moisture limit determined by 
ANVISA, which is 15% (BRASIL, 2005). A study 
using biofortified sweet potato flour reported higher 
moisture values of 9.76% and 9.95% (JAIME et al., 
2020). Moisture levels above the limits established 
by ANVISA are not recommended, as it can facilitate 
deterioration and modify the characteristics of the 
flour, which could also interfere with the final product 
that uses it as a base.

The caloric value of BF (349.89 kcal/100 g) was 
slightly higher than that of CF (340.77 kcal/100 g). JAIME 
et al. (2020) reported similar values for biofortified 
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sweet potato flour of 339.35 kcal/100 g and 351.92 
kcal/100 g, for each of the two flours analyzed. The 
energetic values of BF and CF cannot be considered 
low, since they are higher than 40 kcal/100 g 
(BRASIL, 2012).

The BF lipid content (1.61 g/100 g) was 
higher than that of CF (0.21 g/100 g), which can be 
explained by the higher carotenoid content present 
in Beauregard sweet potato, since they belong to the 
group of lipids. This was also observed in another 
study which reported1.09% of lipids in biofortified 
sweet potato, and 0.94% in common sweet potato 
(UCHÔA et al., 2016). In another study, flours 
obtained from biofortified sweet potato cultivars had 
lipid content between 0.76% and 1.39% (JAIME et al., 
2020), constituting lower amounts than those reported 
in Beauregard sweet potato flour (biofortified) used in 
this study.

There was no statistically significant 
difference between the amount of protein content 
present in BF (1.96%) and in CF (2.12%). The 
values found for the protein content in a study which 
analyzed the composition of biofortified sweet potato 
flour were higher, ranging between 7.38% and 9.85% 
(JAIME et al., 2020). SILVA et al. (2020) analyzed 
an in natura sweet potato and also its flour, finding 
2.78% of the protein in the flour. This value is closer 
to what was found in BF and CF.

CF carbohydrates (82.59%) were reported 
in greater quantity when compared to BF (81.89%). 
JAIME et al. (2020) obtained a carbohydrate content 
ranging from 71.86% to 78.89% in biofortified sweet 
potato flour, constituting lower results than those 
found in this research. SILVA et al. (2020) found 
90.09% carbohydrates in sweet potato flour.

The number of fibers reported in CF (7.76 
g/100 g) was higher than in BF (5.72 g/100 g). According 
to the Technical Regulation on Complementary 
Nutritional Information, the food must have at least 3 
g of fiber in every 100 g to be considered a source of 
fiber; and it is considered to have a high content of 6 
g/100 g of food (BRASIL, 2012). Thus, both CF and 
BF can be considered sources of fiber, which confers 
an important characteristic regarding the nutritional 
composition of the obtained flours. Intake of dietary 
fiber can improve serum lipid levels, assist in glycemic 
control, and also in reducing blood pressure levels 
(BERNAUD; RODRIGUES, 2013), in addition to 
being important for good intestinal functioning.

The ash value was 2.92% for BF, lower than 
the CF content (3.36%). The mean FL was lower than the 
values reported by JAIME et al. (2020) when analyzing 
biofortified sweet potato flour and found values between 
3.66% and 6.95%. Another study that analyzed sweet 
potato flour reported an ash value closer to that of BF 
and CF of 3.01% (SILVA et al., 2020).

 

Table 1 - Physicochemical characterization of Beauregard sweet potato (BF) and common sweet potato (CF) flours. 
 

Component BF Mean ± SD CF Mean ± SD 

Titratableacidity (%) 0.99 ± 0.01a 0.91 ± 0.02b 
Beta carotene (mcg/100 g) 17584 ± 744a 9.61 ± 0.84b 
Carbohydrates (g/100 g) 81.89 ± 0.33a 82.59 ± 0.13b 
Ash (g/100 g) 2.92 ± 0.02a 3.36 ± 0.03b 
Iron (mg/100 g) 2.21 ± 0.05a 1.88 ± 0.13b 
Crudefiber (g/100 g) 5.72 ± 0.04a 7.76 ± 0.04b 
Lipids (g/100 g) 1.61 ± 0.52a 0.21 ± 0.01b 
pH 5.77 ± 0.00a 5.97 ± 0.07b 
Proteins (g/100 g) 1.96 ± 0.39a 2.12 ± 0.03a 
Humidity (g/100 g) 5.90 ± 0.34a 3.96 ± 0.06b 
Caloricvalue (kcal/100 g) 349.89 ± 3.11a 340.77 ± 0.39b 
Vitamin A (IU/100 g) 9769 ± 412.98a 5.67 ± 0.58b 
Zinc (mg/100 g) 0.82 ± 0.32a 1.09 ± 0.10a 

 
Values expressed as mean ± standard deviation followed by letters that indicate a statistically significant difference in the lines at a 5% 
level of significance by the Student’s t-test. 
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Regarding the amount of minerals reported 
in Beauregard sweet potato, other authors found iron 
values from 0.63 to 15.26 mg/100 g and zinc values 
from 0.24 to 1.30 mg/100 g (NEELA & FANTA, 
2019). As can be seen in table 1, both the iron content 
(2.21 mg/100 g) and the zinc content (0.82 mg/100 g) 
reported in the BF are in the range of the results 
mentioned in the revision article. The iron value 
of CF (1.88 mg/100 g) was lower than that of BF, 
demonstrating that the Beauregard sweet potato has 
a higher iron content when compared to the common 
sweet potato.

According to Ordinance SVS no. 33/98, the 
RDI (Recommended Daily Intake) for adults is 14 mg 
of iron and 15 mg of zinc (BRASIL, 1998). Thus, 100 
g of BF provides 15.79% of the RDI of iron; and 5.47% 
of the zinc RDI. To be considered a food source, it is 
necessary to provide at least 15% RDI of the mineral in 
100 g (BRASIL, 2012). This demonstrated that the iron 
content of Beauregard biofortified sweet potato flour 
meets this requirement, which makes it an iron source. 
The mean HR zinc values (1.09 mg/100 g) were not 
statistically different from the mean BF values. CF zinc 
and iron values are higher than those found in another 
study, which analyzed the composition of sweet potato 
with organic white pulp, obtaining 0.481 mg/100 g of 
iron and 0.261 mg/100 g of zinc. (DOS SANTOS et 
al., 2019).

The beta-carotene and vitamin A 
content of BF (17584 mcg/100 g and 9769 IU/100 
g, respectively) was higher than that of CF (9.61 
mcg/100 g of beta-carotene and 5.67 IU/100 g of 
vitamin A). This result was already expected, as the BF 
was obtained from the Beauregard biofortified sweet 
potato, which has a high content of beta-carotene (on 
average 11,500 mcg/100 g of root), while the cream 
pulp (common sweet potato) and white cultivars 
have less than 1000 mcg/100 g of root (EMBRAPA, 
2014). A similar value was reported in a study that 
analyzed the carotenoid content in colored pulp sweet 
potato flour, obtaining a beta-carotene value of 17100 
mcg/100 g in the flour of the “Beauregard Original” 
cultivar (WARAMBOI et al., 2013). Beta-carotene is 
of great importance for human health because it has 
pro-vitamin A activity, conferring positive effects on 
the body. This is because vitamin A plays important 
roles such as providing proper vision functioning, 
protection against oxidative stress and support for the 
immune system, among other benefits (MESQUITA 
et al., 2017).

A review by NEELA & FANTA (2019) 
conducted by surveying other studies showed pH 
values of 6.52 and acidity of 0.91% for orange-

fleshed sweet potato dry flour, approaching the 
results obtained for BF: pH 5.77 and acidity 0.99%. 
Despite being statistically different from each other, 
the pH (5.97) and acidity (0.91%) values of CF are 
close to those of BF. Divergent values were found by 
SILVA et al. (2020) who obtained a result of 9.16% 
acidity for sweet potato flour, and by VIZZOTTO et 
al. (2018) who reported a value of 0.13% for roasted 
Beauregard sweet potato.

In addition to determining the 
physicochemical composition, the antioxidant 
activity and the total phenolic compound content were 
also analyzed. Antioxidant compounds help to reduce 
oxidative stress produced by free radicals, protecting 
cells and body tissues (DONADO-PESTANA et al., 
2012). Results of the antioxidant activity of BF and 
CF are shown in table 2.

The highest remaining DPPH percentage 
(R DPPH%) was in CF (82.85). The DPPH radical 
scavenging capacity (DPPH RSC%) was higher 
in BF (21.76). The IC50 (I%), which is the sample 
concentration that causes 50% inhibition of the initial 
DPPH concentration, was higher for BF (9.57). All 
results showed a significant difference (P < 0.05) 
between the two types of flour analyzed.

The result for CF was higher than the result 
for BF by the ABTS method. Despite the approximate 
numerical values obtained in the FRAP methodology 
for both flours, there was a significant difference (P < 
0.05) with BF (1772.26 mmol Trolox.g-1) which was 
a little higher than CF (1771.43 mmol Trolox.g-1).

The results of the total phenolic compound 
determination of CF and BF are described in table 3. 
The BF showed a total phenolic content of 591.50 
AGE mg/100 g, significantly higher than the CF 
value (396.18 AGE mg/100 g), with a significant 
difference (P < 0.05).

DONADO-PESTANA et al. (2012) 
determined the antioxidant composition and total 
phenolic compounds of four orange-fleshed sweet 
potato cultivars (CNPH 1007, CNH 1194, CNPH 
1202 and CNPH 1205). Both raw and processed 
samples (boiled, roasted, steamed or processed 
flour) were used. A lyophilized sample and ethanol 
at a concentration of 50 g/L were used to obtain the 
extract. The antioxidant activity was determined by 
the DPPH and ABTS assays, where a decrease was 
observed as a function of different thermal processing 
methods in the analyzed cultivars.

RUMBAOA et al. (2009) also analyzed 
the DPPH radical scavenging activity, verifying a 
variation from 0.7 to 6.4 mg/mL of dry sample in the 
EC50 values of the five analyzed (Dakol, Emelda, 
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PSBSP, Haponita and Violet) freeze-dried and ground 
varieties, with greater emphasis on the purple-fleshed 
varieties (Dakol, Haponita,and Violet). The extract 
concentration used by the authors was 50 g/L.

BACKES & GENENA (2020) analyzed 
the antioxidant activity of English potato, purple 
sweet potato, and white sweet potato peels using dried 
and crushed samples by the DPPH method, using 
extract at a concentration of 125 g/L. The EC50 of 
each of the potato varieties mentioned was 3.92; 1.92; 
and 5.49 mg/mL-1, respectively. The ABTS method 
was also used by BACKES & GENENA (2020) to 
determine the antioxidant activity, which found 8.83 
μmol Trolox g-1 for the purple sweet potato peel 
extract and 29.17 for the white color variety.

In a study by RAUTENBACH et al. 
(2010), the antioxidant activities of four sweet potato 
varieties with cream and orange pulp colors in raw 
and cooked forms were evaluated. The antioxidant 
activity by the ABTS method ranged from 127.5 to 
365.7 μmol TE/100 g of raw sample and from 182.2 
to 394.1 μmol TE/100 g in cooked samples among 

the analyzed varieties (RAUTENBACH et al., 2010).
When analyzing the antioxidant activity 

of flours from three sweet potato varieties (Orange 
Sunser, Purple Dawn and Red) using the FRAP 
methodology, CUI & ZHU (2019) found values of 
7.34; 2.77 and 0.51 μmol TE/100 g for each of the 
samples, using 40 g/L extract (a concentration higher 
than that of our study).

LIAO et al. (2019) reported higher values 
than 160 and lower than 200 μM TE/g using the FRAP 
methodology to determine the antioxidant capacity 
of a purple-fleshed sweet potato cultivar subjected 
to different cooking methods, with extracts at a 
concentration of 66.66 g/L. A study by PEREIRA et 
al. (2016) was also analyzed as a way of comparison 
due to the scarcity of articles using the same 
methodologies for analyzing the antioxidant activity 
of the present research; these authors reported 8.456 
μmol TE g-1 in yacon tuber peel flour and 2.564 μmol 
TE g-1 in yacon pulp flour using the ABTS method. 
Although we used extract at a concentration of 10 
g/L, the authors used 75 g/L.

 

Table 2 - Antioxidant activity of Beauregard sweet potato (BF) and common sweet potato (CF) flours. 
 

Flours ----------------------------------DPPH--------------------------------------   

 
R DPPH% DPPH RSC% I% 

ABTS 
(mmol Trolox 

equivalent (TE)/g) 

FRAP 
(mmol Trolox.g-1) 

   Mean ± SD   
BF 74.95 ± 0.60a 21.76 ± 0.60a 9.57 ± 0.13a 10.96 ± 0.02a 1772.26 ± 0.02a 
CF 82.85 ± 0.77b 13.86 ± 0.77b 2.00 ± 0.74b 11.29 ± 0.03b 1771.43 ± 0.02b 

 
R DPPH= Remaining DPPH, DPPH RSC = DPPH Radical scavenging capacity, I= inhibition percentage. 
Values expressed as mean ± standard deviation followed by letters that indicate a statistically significant difference in the columns at a 
5% level of significance by the Student’s t-test. 
 

 

Table 3 - Total phenolic compound content of Beauregard sweet potato (BF) and common sweet potato (CF) flours. 
 

Flours 
Total phenolic compounds (mg GAE/g) 

(Mean ± SD) 

BF 591.50 ± 0.016a 

CF 396.18 ± 0.016b 

 

Values expressed as mean ± standard deviation followed by letters that indicate a statistically significant difference in the columns at a 
5% level of significance by the Student’s t-test. 
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The cooking process modifies the chemical 
composition of the sweet potato, influencing the 
concentration and bioavailability of carotenoids 
and phenolic compounds, which act as antioxidants 
(DONADO-PESTANA et al., 2012). The antioxidant 
activity (IC50) of gala apple pulp flour is 3.82 mg/
mL, while this value is much higher in natura pulp, 
reaching 22.45 mg/mL (MORAIS et al., 2019). 
Although, the apple pulp had a lower IC50 than the 
FL, this analysis allows us to perceive the influence 
caused by thermal processing on the antioxidant 
activity of foods.

Thus, from the cited data, it is possible to 
perceive that the antioxidant activity found in this 
research characterized by the IC50 had very variable 
values reported in the literature, with some a little 
close to those found for BF and CF. The FRAP and 
ABTS methods were also quite different from those 
found in the analyzed studies. Such variation can be 
attributed to the fact that the analyzed studies used 
different extract concentrations, different from the 
concentration used to obtain the CF and BF extracts.

In the study by DONADO-PESTANA 
et al. (2012), the total phenolic compounds were 
obtained by the Folin-Ciocalteu method using extract 
at a concentration of 10 g/L, the same concentration 
used in this research. The total phenolic content 
for the four orange-fleshed sweet potato cultivars 
analyzed ranged from 0.96 to 1.56 mg GAE.g-1 of 
dry weight among the flours produced. The authors 
reported that the flour process provided greater losses 
when compared to raw, boiled, roasted or steamed 
sweet potatoes (DONADO-PESTANA et al., 2012).

SHAARI et al. (2020) analyzed the total 
phenolic content in sweet potato with skin, peeled 
root, and root skin from the Anggun variety, finding 
higher content in sweet potato with skin (41.14 mg 
GAE/100 g), and without skin (42.24 mg GAE/100 
g). According to the authors it may be indicative of 
an accumulation of phenolic compounds in the pulp. 
The samples used by the authors were oven-dried and 
then sieved, and the powdered sweet potato extract 
was prepared with methanol at a concentration of 
66.66 g/L (SHAARI et al., 2020). We used the extract 
at a concentration of 10 g/Lin this research, based on 
the methodology described by DONADO-PESTANA 
et al. (2012) in obtaining the extract for determining 
the phenolic compound contents.

The total phenolic content in the five 
sweet potato varieties analyzed by RUMBAOA et al. 
(2009) ranged from 50.1 to 362.8 mg GAE/100 g of 
fresh sample or 192.7 to 1159.0 mg GAE/100 g of 
dry sample. The authors found that the purple-fleshed 

varieties (Dakol, Haponita and Violet) had higher 
phenolic contents than the white and yellow-fleshed 
varieties (Emelda and PSBSP).

In the study by BACKES & GENENA 
(2020), the total phenolic content was 1.37 mg GAE 
g-1 for purple sweet potato skin and 3.73 mg GAE 
g-1 for white sweet potato skin. These data also bring 
higher values. The extract was at a concentration of 
125 g/L, higher than the concentration used in this 
research (10 g/L).

Based on the cited data, the levels of total 
phenolic compounds were considerably high when 
compared to other studies that analyzed different 
varieties of sweet potato, being close to the range of 
values found by RUMBAOA et al. (2009). Again, 
the extract concentration used in the studies, which 
are quite different, may have influenced the obtained 
results. Among the studies analyzed, only the one by 
DONADO-PESTANA et al. (2012) used the same 
extract concentration as in the present work. Finally, 
processing and heating to obtain the BF and CF are 
important factors in determining the final phenolic 
compound content. Despite this, the results reported 
remained high when compared to other studies.

CONCLUSION

The data obtained in the present research 
demonstrated important information about the 
nutritional composition of Beauregard sweet potato 
flour. Biofortification is responsible for the high 
beta-carotene content found, which was considerably 
higher than in common sweet potato flour. The iron 
content of BF was also higher when compared to 
CF. Another important result is that BF has zinc in 
its composition, in addition to being considered a 
fiber source. The phenolic compound content was 
significantly higher in BF, even after processing. 
Although, low antioxidant activity was reported, it 
is interesting to explore other different methods for 
this analysis for further investigation. Furthermore, 
the analysis of all its physical-chemical composition 
already demonstrated that the Beauregard sweet 
potato flour is rich in nutrients, which makes it an 
important product option to nutritionally enrich 
culinary preparations, adding nutritional value to 
different recipes that use flour in their preparations.

ACKNOWLEDGEMENTS

To the Programa Institucional para Excelênciana 
Qualidade do strictosensu – Apoio o Pesquisador – APQ, from 
Universidade de Pernambuco (UPE). And to the suppliers of 
the evaluated sweet potatoes, who provided the raw material 



Physicochemical composition and antioxidant activity of sweet potato flours from different cultivars produced...

Ciência Rural, v.53, n.3, 2023.

9

for conducting the research. And was financed in part by the 
Coordenação de Aperfeiçoamento de Pessoal de Nível Superior 
(CAPES), Brasil - Financecode 001.”

DECLARATION   OF   CONFLICT   OF   
INTEREST

The authors declare that there are no conflicts of 
interest. The aforementioned financial support program and raw 
material suppliers had no role in the study design, data collection, 
analysis or interpretation, manuscript writing, or in the decision to 
publish the results.

AUTHORS’   CONTRIBUTION

All authors performed the laboratory analyzes and 
ANSV performed the interpretation of the results. CMBOM and 
KWCV supervised and coordinated all stages of the research. 
ANSV, CMBOM and YLFL prepared the draft manuscript. ANSV 
and CMBOM critically reviewed the manuscript and approved the 
final version.

REFERENCES

ALVES, R. M. V. et al. Stability of biofortified Sweet potato flour. 
Brazilian Journal of Food Technology, Campinas, v.15, n.1, 
p.59-71, 2012. Available from: <https://ainfo.cnptia.embrapa.br/
digital/bitstream/item/63886/1/2012-027.pdf>. Accessed: Apr. 07, 
2021. doi: 10.1590/S1981-67232012000100007.

AYRES, M. et al. BioEstat: Aplicações estatísticas nas áreas 
das ciências bio-médicas. Versão 5.0. Belém-PA, Brasil, 
2007. Available from: <https://www.techstreet.com/standards/
official-methods-of-analysis-of-aoac-international-20th-edition-
2016?product_id=1937367#jumps>. Accessed: Apr. 07, 2021. 
ISBN 0-935584-87-0. 

BACKES, E.; GENENA, A. K. Investigation in to the valorization 
of the peel of three varieties of potatoes as a natural antioxidant 
source. Revista Cultivando o Saber, v.13, n.3, p.36-46, Jul-Set. 
2020. Available from: <https://cultivandosaber.fag.edu.br/index.
php/cultivando/article/view/1007/932>. Accessed: Jun. 14, 2021.

BERNAUD, F. S. R.; RODRIGUES, T. C. Diet aryfiber: 
adequate in takean deffects on metabolism health. Arquivos 
Brasileiros de Endocrinologia e Metabologia, v.57, n.6, p.397–
405, 2013. Available from: <https://www.scielo.br/j/abem/a/
PZdwfM5xZKG8BmB9YH59crf/>. Accessed: Jun. 08, 2021. doi: 
10.1590/S0004-27302013000600001.

BRASIL. Agência Nacional de Vigilância Sanitária. 
Resolução de Diretoria Colegiada – RDC no 54, de 12 de 
Novembro de 2012. Regulamento Técnico sobre Informação 
Nutricional Complementar. Diário Oficial da União, 
Poder Executivo, Brasília-DF, 2012. Available from: 
<https://bvsms.saude.gov.br/bvs/saudelegis/anvisa/2012/
rdc0054_12_11_2012.html#:~:text=Disp%C3%B5e%20
sobre%20o%20Regulamento%20T%C3%A9cnico%20
sobre%20Informa%C3%A7%C3%A3o%20Nutricional%20
Complementar>. Accessed: Jun 08, 2021.

BRASIL. Agência Nacional de Vigilância Sanitária. Resolução de 
Diretoria Colegiada – RDC n o360, de 23 de dezembro de 2003. 

Regulamento Técnico sobre Rotulagem Nutricional de Alimentos 
Embalados. Diário Oficial da União, Poder Executivo, Brasília-
DF, 2003. Availabe from: <https://bvsms.saude.gov.br/bvs/
saudelegis/anvisa/2003/res0360_23_12_2003.html>. Accessed: 
Jun. 09, 2021.

BRASIL. Agência Nacional de Vigilância Sanitária. Resolução de 
Diretoria Colegiada – RDC n° 263, de 22 de setembro de 2005. 
Regulamento Técnico Para Produtos De Cereais, Amidos, Farinhas 
E Farelos. Diário Oficial da União, Poder Executivo, Brasília-DF, 
2005. Available from: <https://bvsms.saude.gov.br/bvs/saudelegis/
anvisa/2005/rdc0263_22_09_2005.html>. Accessed: Jun. 09, 2021.

BRASIL. Secretaria de Vigilância Sanitária. Portaria n º 33, de 13 
de janeiro de 1998. Níveis de Ingestão Diária Recomendada para 
as vitaminas, minerais e proteínas. Diário Oficial da União, Poder 
Executivo, Brasília-DF, 1998. Available from: <https://bvsms.
saude.gov.br/bvs/saudelegis/svs1/1998/prt0033_13_01_1998.
html>. Accessed: Jun. 09, 2021.

BRIGIDE, P. et al. Culturas alimentares biofortificadas. In: 
ROBERTO, C. D.; TEIXEIRA, L. J. Q.; CARVALHO, R. V. (org.). 
Tópicos especiais em ciência e tecnologia de alimentos, Vitória: 
EDUFES, v.1. p.206-216, 2020. Available from: <https://repositorio.
ufes.br/bitstream/10/11618/1/digital_topicos-especiais-em-ciencia-
e-tecnologia-de-alimentos.pdf>. Accessed: Apr. 03, 2021.

CARVALHO, P. R. N. et al. Comparison of provitamin 
A determination by normal-phase gravity-flow column 
chromatography and reversed-phase high performance liquid 
chromatography. Chromatographia, v.33, n.3–4, p.133–137, 
1992. Available from: <https://link.springer.com/article/10.1007/
BF02275893>. Accessed: Mar. 28, 2021.

CICCO, N. et al. Reproducible, rapid and inexpensive Folin-
Ciocalteumicro-method in determining phenolics of plant metanol 
extracts. Microchemical Journal, v.91, p.107-110, 2009. Available 
from: <https://www.researchgate.net/publication/236012547_
Reproducible_rapid_and_inexpensive_Folin-Ciocalteu_micro-
method_in_determining_phenolics_of_plant_methanol_extracts>. 
Accessed: Sept. 20, 2021.

CUI, R. ZHU, FAN. Physicochemical properties and bioactive 
compounds of different varieties of sweet potato flour treated with 
high hydrostatic pressure. Food Chemistry. v.299, 2019. Available 
from: <https://pubmed.ncbi.nlm.nih.gov/31299518/>. Accessed: 
Sept. 17, 2021. doi: 10.1016/j.foodchem.2019.125129.

DONADO-PESTANA, C. M. et al. Stability of Carotenoids, 
Total Phenolics and In Vitro Antioxidant Capacity in the Thermal 
Processing of Orange-Fleshed Sweet Potato (Ipomoea batatas 
Lam.) Cultivars Grown in Brazil. Plant Foods for Human 
Nutrition, v.67, n.3, p.262–270, 2012. Available from: <https://
pubmed.ncbi.nlm.nih.gov/22802046/>. Accessed: Jun. 09, 2021. 
doi: 10.1007/s11130-012-0298-9.

DOS SANTOS, A. M. P. et al. Mineral and centesimal composition 
evaluation of conventional and organic cultivars sweet potato 
(Ipomoea batatas (L.) Lam) using chemometric tools. Food 
Chemistry, v.273, n.2017, p.166–171, Dez. 2019. Available 
from: <https://www.sciencedirect.com/science/article/pii/
S0308814617320289>. Accessed: Jun. 09, 2021. doi: 10.1016/j.
foodchem.2017.12.063.

EMBRAPA. Alimentos biofortificados buscam reduzir 
a desnutrição da população. Brasília-DF, 28 maio 2015. 

https://www.techstreet.com/standards/official-methods-of-analysis-of-aoac-international-20th-edition-2016?product_id=1937367#jumps
https://www.techstreet.com/standards/official-methods-of-analysis-of-aoac-international-20th-edition-2016?product_id=1937367#jumps
https://www.techstreet.com/standards/official-methods-of-analysis-of-aoac-international-20th-edition-2016?product_id=1937367#jumps
https://cultivandosaber.fag.edu.br/index.php/cultivando/article/view/1007/932
https://cultivandosaber.fag.edu.br/index.php/cultivando/article/view/1007/932
https://www.scielo.br/j/abem/a/PZdwfM5xZKG8BmB9YH59crf/
https://www.scielo.br/j/abem/a/PZdwfM5xZKG8BmB9YH59crf/
https://bvsms.saude.gov.br/bvs/saudelegis/anvisa/2012/rdc0054_12_11_2012.html#:~:text=Disp%C3%B5e%20sobre%20o%20Regulamento%20T%C3%A9cnico%20sobre%20Informa%C3%A7%C3%A3o%20Nutricional%20Complementar.
https://bvsms.saude.gov.br/bvs/saudelegis/anvisa/2012/rdc0054_12_11_2012.html#:~:text=Disp%C3%B5e%20sobre%20o%20Regulamento%20T%C3%A9cnico%20sobre%20Informa%C3%A7%C3%A3o%20Nutricional%20Complementar.
https://bvsms.saude.gov.br/bvs/saudelegis/anvisa/2012/rdc0054_12_11_2012.html#:~:text=Disp%C3%B5e%20sobre%20o%20Regulamento%20T%C3%A9cnico%20sobre%20Informa%C3%A7%C3%A3o%20Nutricional%20Complementar.
https://bvsms.saude.gov.br/bvs/saudelegis/anvisa/2012/rdc0054_12_11_2012.html#:~:text=Disp%C3%B5e%20sobre%20o%20Regulamento%20T%C3%A9cnico%20sobre%20Informa%C3%A7%C3%A3o%20Nutricional%20Complementar.
https://bvsms.saude.gov.br/bvs/saudelegis/anvisa/2012/rdc0054_12_11_2012.html#:~:text=Disp%C3%B5e%20sobre%20o%20Regulamento%20T%C3%A9cnico%20sobre%20Informa%C3%A7%C3%A3o%20Nutricional%20Complementar.
https://bvsms.saude.gov.br/bvs/saudelegis/anvisa/2005/rdc0263_22_09_2005.html
https://bvsms.saude.gov.br/bvs/saudelegis/anvisa/2005/rdc0263_22_09_2005.html
https://bvsms.saude.gov.br/bvs/saudelegis/svs1/1998/prt0033_13_01_1998.html
https://bvsms.saude.gov.br/bvs/saudelegis/svs1/1998/prt0033_13_01_1998.html
https://bvsms.saude.gov.br/bvs/saudelegis/svs1/1998/prt0033_13_01_1998.html
https://repositorio.ufes.br/bitstream/10/11618/1/digital_topicos-especiais-em-ciencia-e-tecnologia-de-alimentos.pdf
https://repositorio.ufes.br/bitstream/10/11618/1/digital_topicos-especiais-em-ciencia-e-tecnologia-de-alimentos.pdf
https://repositorio.ufes.br/bitstream/10/11618/1/digital_topicos-especiais-em-ciencia-e-tecnologia-de-alimentos.pdf
https://link.springer.com/article/10.1007/BF02275893
https://link.springer.com/article/10.1007/BF02275893
https://www.researchgate.net/publication/236012547_Reproducible_rapid_and_inexpensive_Folin-Ciocalteu_micro-method_in_determining_phenolics_of_plant_methanol_extracts
https://www.researchgate.net/publication/236012547_Reproducible_rapid_and_inexpensive_Folin-Ciocalteu_micro-method_in_determining_phenolics_of_plant_methanol_extracts
https://www.researchgate.net/publication/236012547_Reproducible_rapid_and_inexpensive_Folin-Ciocalteu_micro-method_in_determining_phenolics_of_plant_methanol_extracts
https://pubmed.ncbi.nlm.nih.gov/31299518/
https://pubmed.ncbi.nlm.nih.gov/22802046/
https://pubmed.ncbi.nlm.nih.gov/22802046/
https://www.sciencedirect.com/science/article/pii/S0308814617320289
https://www.sciencedirect.com/science/article/pii/S0308814617320289


Physicochemical composition and antioxidant activity of sweet potato flours from different cultivars produced...

Ciência Rural, v.53, n.3, 2023.

10

Available from: <https://www.embrapa.br/busca-de-noticias/-/
noticia/3254365/alimentos-biofortificados-buscam-reduzir-a-
desnutricao-da-populacao>. Accessed: Mar. 26, 2021.

EMBRAPA. Biofortificação: batata-doce Beauregard. Brasília-
DF, 2014. Available from: <https://www.embrapa.br/busca-de-
publicacoes/-/publicacao/1016136/biofortificacao-batata-doce-
beauregard>. Accessed: Mar. 11, 2021.

EMBRAPA. Sistema de Produção de Batata-Doce. Brasília-
DF, 2021. Available from: <https://www.embrapa.br/
documents/1355126/8971369/Sistema+de+Produ%C3%A7
%C3%A3o+de+Batata-Doce.pdf/4632fe60-0c35-71af-79cc-
7c15a01680c9>. Accessed: Sept. 14, 2021.

ERTHAL, E. Set al. The sweet potato (Ipomoea batatas) as 
analternative biomass for the production of biofuels in respect of 
fossil fuels. Ciência e Tecnologia, v.2, n.1, p.44-63, 2018. Available 
from: <https://www.researchgate.net/publication/338197530_
The_sweet_potato_Ipomoea_batatas_as_an_alternative_biomass_
for_the_production_of_biofuels_in_respect_of_fossil_fuels>. 
Accessed: Apr. 03, 2021. doi: 10.33053/cientec.v2i1.6934.

FILHO, A. C. P. M. et al. Antioxidant activity and bioactive 
compounds in species of a fragment of Goiano the Cerrado type 
cerradão.  Colloquium Agrariae, v.15, n.1, p.1-8, Jan-Fev. 2019. 
Available from: <https://pesquisa.bvsalud.org/portal/resource/pt/vti-
22057>. Accessed: Apr. 02, 2021. doi: 10.5747/ca.2019.v15.n1.a264.

IBGE - INSTITUTO BRASILEIRO DE GEOGRAFIA E 
ESTATÍSTICA. Produção Agrícola – Lavoura Temporária: 
Batata-doce. Brasil: IBGE, 2020. Available from: <https://cidades.
ibge.gov.br/brasil/pesquisa/14/10233>. Accessed: Mar. 26, 2021.

INSTITUTO ADOLFO LUTZ (IAL). Métodos físicos-quimicos 
para análise de Alimentos, 1ª edição, p.1020, 2008.

JAIME, C. E. F. et al. Obtenção de farinha de batata-doce 
biofortificada. Brazilian Journal of Development, v.6, 
n.3, p.10958–10979, 2020. Available from: <https://www.
brazilianjournals.com/index.php/BRJD/article/view/7469>. 
Accessed: Jun. 14, 2021. doi: 10.34117/ bjdv6n3-097.

KEHOE, S. H. et al. Effects of a food-based intervention on 
markers of micronutrient status among Indian women of low 
socio-economic status. British Journal of Nutrition, v.113, n.5, 
p.813-821, 2015. Available from: <https://pubmed.ncbi.nlm.
nih.gov/25677713/>. Accessed: Apr. 07, 2021. doi: 10.1017/
s000711451400419X.

LIAO, M. et al. Effect of domestic cooking methods on the 
anthocyanins and antioxidant activity of deeply purple-fleshed 
sweet potato GZ9. Heliyon, v.5, n.4, 2019. Available from: <https://
www.sciencedirect.com/science/article/pii/S2405844018385128>. 
Accessed: Sept. 17, 2021. doi: 10.1016/j.heliyon.2019.e01515.

MAINO, S. C. et al. Potatoes (Ipomoea batatas) within the 
context of energycrops, a review. Revista Brasileira Energias 
Renováveis, v.8, n.4, p.629-638, 2019. Available from: <https://
revistas.ufpr.br/rber/article/view/65754/38003>. Accessed: Apr. 
04, 2021.

MESQUITA, S. D. Set al. Carotenoids: Properties, Applications 
and Market. Revista Virtual de Química, v.9, n.2, p.672–
688, 2017. Available from: <https://www.researchgate.net/
publication/316500438_Carotenoids_Properties_Applications_

and_Market>. Accessed: Jun. 11, 2021. doi: 10.21577/1984-
6835.20170040.

MORAIS, D. C. M. et al. Analysis of total phenolic compounds 
and antioxidant activity of Apple peel and pulp and their 
respective flours. Revista Desafios, v.6, 2019. Available from: 
<https://sistemas.uft.edu.br/periodicos/index.php/desafios/
article/view/6807>. Accessed: Jun. 11, 2021. doi: 10.20873/
uft.2359365220196Especialp5.

MUNHOZ, R. E. F. et al. The influence of mulberry cultivation 
with fertilizers on biological characteristics and production 
performance in silk worm (Bombyx mori L.). Arquivos de 
Ciências Veterinária e Zoologia. UNIPAR, Umuarama, v.12, 
n.2, p.129-134, jul/dez 2009. Available from: <https://core.ac.uk/
reader/287231500>. Accessed: Jun. 09, 2021.

NASCIMENTO, K. O. et al. Chemical composition and nutrition 
alfacts of biofortified starch from organic sweet potato (Ipomoea 
batatas L.). Revista Verde de Agroecologia e Desenvolvimento 
Sustentável, Mossoró-RN, v.8, n.1, p.132-138, jan/mar, 2013. 
Available from: <https://www.gvaa.com.br/revista/index.php/
RVADS/article/view/1774/1520>. Accessed: Jun. 09, 2021.

NEELA, S.; FANTA, S. W. Review on nutritional composition of 
orange-fleshed sweet potato and its role in management of vitamin 
A deficiency. Food Science and Nutrition, v.7, n.6, p.1920–
1945, 2019. Available from: <https://pubmed.ncbi.nlm.nih.
gov/31289641/>. Accessed: Jun. 08, 2021. doi: 10.1002/fsn3.1063.

NEUNFELD, T. H. Produtividade e qualidade de acessos 
de batata-doce. 2019. 115 f. Tese (Doutorado em Agronomia) 
- Universidade Estadual do Centro-Oeste, Guarapuava, 2019. 
Available from: <http://www.unicentroagronomia.com/imagens/
noticias/tese_final_tania_helena.pdf>. Accessed: Apr. 07, 2021.

NUNES, O. L. G. DA S. et al. Desenvolvimento de pão de forma 
enriquecido com batata-doce biofortificada. Higiene Alimentar, 
v.30, n.258–259, p.108–113, 2016. Available from: <https://
pesquisa.bvsalud.org/portal/resource/pt/biblio-2620>. Accessed: 
Apr. 07, 2021.

PEREIRA, J. A. R. et al. Total antioxidant activity of yacon tubers 
cultivated in Brazil. Ciência e Agrotecnologia, v.40, n.5, p.596-605, 
sep/oct 2016. Available from: <https://www.scielo.br/j/cagro/a/xJT
WRZVPBQSsq6k6gtGxZwR/?format=pdf&lang=en>. Accessed: 
Sept. 14, 2021. doi: 10.1590/1413-70542016405009416. 

RAUTENBACH, F. et al. Antioxidant capacity and antioxidant 
content in roots of 4sweet potato varieties. Journal of Food 
Science, v.75, n.5, 2010. Available from: <https://onlinelibrary.
wiley.com/doi/10.1111/j.1750-3841.2010.01631.x>. Accessed: 
Jun. 28, 2021. doi: 10.1111/j.1750-3841.2010.01631.x.

REMONATO, J. et al. Quality of past prepared with Beauregard 
sweet potato flour. Revista Agropecuária Técnica, Areia-PB, 
v.38, n.2, p.91-95, 2017. Available from: <https://periodicos.ufpb.
br/index.php/at/article/view/28647>. Accessed: Apr. 02, 2021. doi: 
10.25066/agrotec.v38i2.28647.

RUFINO, M. S. M. et al. Metodologia Científica: Determinação da 
atividade antioxidante total em frutas pela captura do radical livre 
ABTS. Embrapa. Comunicado Técnico online 128. Fortaleza, Jul. 
2007a. Available from: <https://ainfo.cnptia.embrapa.br/digital/
bitstream/CNPAT/10225/1/Cot_128.pdf>. Accessed: Apr. 02, 
2021. ISSN 1679-6535.

https://www.embrapa.br/busca-de-noticias/-/noticia/3254365/alimentos-biofortificados-buscam-reduzir-a-desnutricao-da-populacao
https://www.embrapa.br/busca-de-noticias/-/noticia/3254365/alimentos-biofortificados-buscam-reduzir-a-desnutricao-da-populacao
https://www.embrapa.br/busca-de-noticias/-/noticia/3254365/alimentos-biofortificados-buscam-reduzir-a-desnutricao-da-populacao
https://www.embrapa.br/busca-de-publicacoes/-/publicacao/1016136/biofortificacao-batata-doce-beauregard
https://www.embrapa.br/busca-de-publicacoes/-/publicacao/1016136/biofortificacao-batata-doce-beauregard
https://www.embrapa.br/busca-de-publicacoes/-/publicacao/1016136/biofortificacao-batata-doce-beauregard
https://www.embrapa.br/documents/1355126/8971369/Sistema+de+Produ%C3%A7%C3%A3o+de+Batata-Doce.pdf/4632fe60-0c35-71af-79cc-7c15a01680c9
https://www.embrapa.br/documents/1355126/8971369/Sistema+de+Produ%C3%A7%C3%A3o+de+Batata-Doce.pdf/4632fe60-0c35-71af-79cc-7c15a01680c9
https://www.embrapa.br/documents/1355126/8971369/Sistema+de+Produ%C3%A7%C3%A3o+de+Batata-Doce.pdf/4632fe60-0c35-71af-79cc-7c15a01680c9
https://www.embrapa.br/documents/1355126/8971369/Sistema+de+Produ%C3%A7%C3%A3o+de+Batata-Doce.pdf/4632fe60-0c35-71af-79cc-7c15a01680c9
https://www.researchgate.net/publication/338197530_The_sweet_potato_Ipomoea_batatas_as_an_alternative_biomass_for_the_production_of_biofuels_in_respect_of_fossil_fuels
https://www.researchgate.net/publication/338197530_The_sweet_potato_Ipomoea_batatas_as_an_alternative_biomass_for_the_production_of_biofuels_in_respect_of_fossil_fuels
https://www.researchgate.net/publication/338197530_The_sweet_potato_Ipomoea_batatas_as_an_alternative_biomass_for_the_production_of_biofuels_in_respect_of_fossil_fuels
https://pesquisa.bvsalud.org/portal/resource/pt/vti-22057
https://pesquisa.bvsalud.org/portal/resource/pt/vti-22057
https://cidades.ibge.gov.br/brasil/pesquisa/14/10233
https://cidades.ibge.gov.br/brasil/pesquisa/14/10233
https://www.brazilianjournals.com/index.php/BRJD/article/view/7469
https://www.brazilianjournals.com/index.php/BRJD/article/view/7469
https://pubmed.ncbi.nlm.nih.gov/25677713/
https://pubmed.ncbi.nlm.nih.gov/25677713/
https://www.sciencedirect.com/science/article/pii/S2405844018385128
https://www.sciencedirect.com/science/article/pii/S2405844018385128
https://revistas.ufpr.br/rber/article/view/65754/38003
https://revistas.ufpr.br/rber/article/view/65754/38003
https://www.researchgate.net/publication/316500438_Carotenoids_Properties_Applications_and_Market
https://www.researchgate.net/publication/316500438_Carotenoids_Properties_Applications_and_Market
https://www.researchgate.net/publication/316500438_Carotenoids_Properties_Applications_and_Market
https://sistemas.uft.edu.br/periodicos/index.php/desafios/article/view/6807
https://sistemas.uft.edu.br/periodicos/index.php/desafios/article/view/6807
https://core.ac.uk/reader/287231500
https://core.ac.uk/reader/287231500
https://www.gvaa.com.br/revista/index.php/RVADS/article/view/1774/1520
https://www.gvaa.com.br/revista/index.php/RVADS/article/view/1774/1520
https://pubmed.ncbi.nlm.nih.gov/31289641/
https://pubmed.ncbi.nlm.nih.gov/31289641/
http://www.unicentroagronomia.com/imagens/noticias/tese_final_tania_helena.pdf
http://www.unicentroagronomia.com/imagens/noticias/tese_final_tania_helena.pdf
https://pesquisa.bvsalud.org/portal/resource/pt/biblio-2620
https://pesquisa.bvsalud.org/portal/resource/pt/biblio-2620
https://www.scielo.br/j/cagro/a/xJTWRZVPBQSsq6k6gtGxZwR/?format=pdf&lang=en
https://www.scielo.br/j/cagro/a/xJTWRZVPBQSsq6k6gtGxZwR/?format=pdf&lang=en
https://onlinelibrary.wiley.com/doi/10.1111/j.1750-3841.2010.01631.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1750-3841.2010.01631.x
https://periodicos.ufpb.br/index.php/at/article/view/28647
https://periodicos.ufpb.br/index.php/at/article/view/28647
https://ainfo.cnptia.embrapa.br/digital/bitstream/CNPAT/10225/1/Cot_128.pdf
https://ainfo.cnptia.embrapa.br/digital/bitstream/CNPAT/10225/1/Cot_128.pdf


Physicochemical composition and antioxidant activity of sweet potato flours from different cultivars produced...

Ciência Rural, v.53, n.3, 2023.

11

RUFINO, M. S. M et al. Metodologia Científica: Determinação da 
atividade antioxidante total em frutas pela captura do radical livre 
DPPH. Embrapa. Comunicado Técnico online 127. Fortaleza, Jul. 
2007b. Available from: <https://ainfo.cnptia.embrapa.br/digital/
bitstream/CNPAT/10224/1/Cot_127.pdf>. Accessed: Apr. 02, 
2021. ISSN 1679-6535.

RUFINO, M. S. M. et al. Metodologia Científica: Determinação 
da atividade antioxidante total em frutas pelo método de redução 
do ferro (FRAP). Embrapa. Comunicado Técnico online 125. 
Fortaleza, Dez. 2006. Available from: <https://www.infoteca.
cnptia.embrapa.br/infoteca/bitstream/doc/664098/1/cot125.pdf>. 
Accessed: Apr. 02, 2021. ISSN 1679-6535.

RUMBAOA, R. G. O. et al. Phenolic content and antioxidant 
capacity of Philippine sweet potato (Ipomoea batatas) varieties. 
Food Chemistry, v.113, n.4, p.1133–1138, 2009. Available from: 
<https://www.researchgate.net/publication/259461647_Phenolic_
content_and_antioxidant_capacity_of_Philippine_sweet_potato_
Ipomoea_batatas_varieties>. Accessed: Jun. 14, 2021. doi: 
10.1016/j.foodchem.2008.08.088.

SANTOS, J. C. et al. Kinetics study of drying of sweet 
potato (Ipomoea batatas). Revista Brasileira de Produtos 
Agroindustriais, Campina Grande, v.14, n.4, p.323-328, 
2012. Available from: <https://www.researchgate.net/
publication/277948410_ESTUDO_DA_CINETICA_DE_
SECAGEM_DE_BATATA-DOCE_Ipomoea_batatas>. Accessed: 
Apr. 03, 2021. doi: 10.15871/1517-8595/rbpa.v14n4p323-328.

SHAARI, N. et al. Phenolic, flavonoid and anthocyanin contents 
of local sweet potato (Ipomoea batatas). Food Research, v.4, 
p.74–77, 2020. Available from: <https://www.myfoodresearch.

com/uploads/8/4/8/5/84855864/_8__fr-2019-s01.r1_shaari.pdf>. 
Accessed: Jun. 08, 2021. doi: 10.26656/fr.2017.4(S1).S01.

SILVA, R. S. et al. Elaboration and physico chemical characterization 
of sweet potato flour (Ipomoea batatas L.). Revista Brasileira de 
Gestão Ambiental, Pombal-PB, v.14, n.1, p.127-131, Jan-Mar. 
2020. Available from: <https://www.gvaa.com.br/revista/index.php/
RBGA/article/view/7628>. Accessed: jun 09, 2021.

TERRA, J. et al. A clean, fast and simple method to determine the 
energy value of dried foods and breakfast cereal. Química Nova, 
v.33, n.5, p.1098–1103, 2010. Available from: <https://www.scielo.
br/j/qn/a/zDJmhcqWPW5rkxMbnJ9Kttb/?lang=pt>. Accessed: 
Mar. 22, 2021. doi: 10.1590/S0100-40422010000500017.

UCHÔA, V. T. et al. Physico-chemical characterization of sweet 
potato (Ipomoea batatas) and common biofortified. Revista Ciência 
Agrícola, v.13, n.1, p.53, 2016. Available from: <https://www.
seer.ufal.br/index.php/revistacienciaagricola/article/view/2019>. 
Accessed: Apr. 03, 2021. doi: 10.28998/rca.v13i1.2019.

VIZZOTTO, M. et al. Mineral composition of sweet potato 
genotypes with coloured pulps and their consumption adequacy for 
risk groups. Brazilian Journal of Food Technology, Campinas, 
v.21, p.1-8, 2018. Available from: <https://www.scielo.br/j/bjft/a/
VZhDQ4bVL4sD3WZg6X5Qp8y/abstract/?lang=pt>. Accessed: 
Apr. 05, 2021. doi: 10.1590/1981-6723.17516.

WARAMBOI, J. G. et al. Carotenoid contents of extruded and non-
extruded sweet potato flours from Papua New Guinea and Australia. 
Food Chemistry, v.141, n.3, p.1740–1746, 2013. Available from: 
<https://pubmed.ncbi.nlm.nih.gov/23870886/>. Accessed: Jun. 12, 
2020. doi: 10.1016/j.foodchem.2013.04.070.

https://ainfo.cnptia.embrapa.br/digital/bitstream/CNPAT/10224/1/Cot_127.pdf
https://ainfo.cnptia.embrapa.br/digital/bitstream/CNPAT/10224/1/Cot_127.pdf
https://www.infoteca.cnptia.embrapa.br/infoteca/bitstream/doc/664098/1/cot125.pdf
https://www.infoteca.cnptia.embrapa.br/infoteca/bitstream/doc/664098/1/cot125.pdf
https://www.researchgate.net/publication/259461647_Phenolic_content_and_antioxidant_capacity_of_Philippine_sweet_potato_Ipomoea_batatas_varieties
https://www.researchgate.net/publication/259461647_Phenolic_content_and_antioxidant_capacity_of_Philippine_sweet_potato_Ipomoea_batatas_varieties
https://www.researchgate.net/publication/259461647_Phenolic_content_and_antioxidant_capacity_of_Philippine_sweet_potato_Ipomoea_batatas_varieties
https://www.researchgate.net/publication/277948410_ESTUDO_DA_CINETICA_DE_SECAGEM_DE_BATATA-DOCE_Ipomoea_batatas
https://www.researchgate.net/publication/277948410_ESTUDO_DA_CINETICA_DE_SECAGEM_DE_BATATA-DOCE_Ipomoea_batatas
https://www.researchgate.net/publication/277948410_ESTUDO_DA_CINETICA_DE_SECAGEM_DE_BATATA-DOCE_Ipomoea_batatas
https://www.myfoodresearch.com/uploads/8/4/8/5/84855864/_8__fr-2019-s01.r1_shaari.pdf
https://www.myfoodresearch.com/uploads/8/4/8/5/84855864/_8__fr-2019-s01.r1_shaari.pdf
https://www.gvaa.com.br/revista/index.php/RBGA/article/view/7628
https://www.gvaa.com.br/revista/index.php/RBGA/article/view/7628
https://www.scielo.br/j/qn/a/zDJmhcqWPW5rkxMbnJ9Kttb/?lang=pt
https://www.scielo.br/j/qn/a/zDJmhcqWPW5rkxMbnJ9Kttb/?lang=pt
https://www.seer.ufal.br/index.php/revistacienciaagricola/article/view/2019
https://www.seer.ufal.br/index.php/revistacienciaagricola/article/view/2019
https://www.scielo.br/j/bjft/a/VZhDQ4bVL4sD3WZg6X5Qp8y/abstract/?lang=pt
https://www.scielo.br/j/bjft/a/VZhDQ4bVL4sD3WZg6X5Qp8y/abstract/?lang=pt
https://pubmed.ncbi.nlm.nih.gov/23870886/

