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INTRODUCTION

Sweet potato (Ipomoea batatas  (L.) Lam.), 
original from tropical America, is a very popular and 
ancient root in Brazil where its production reached 
479000 tons in 2013 (FAO, 2013). Characteristics 
such as wide adaptability, high tolerance towards 
drought, rusticity and easiness cultivation enables the 

sweet potatoes production throughout the national 
territory. Thus, this crop is present in family farming 
and has been an important food supply for most 
needy population, since it is a source of calories and 
has high vitamins and minerals contents (SILVA et 
al., 2008). Brazil possesses a great genetic diversity 
of sweet potatoes, where roots with different forms 
(AZEVEDO et al., 2015) and colors can be found.
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ABSTRACT: Sweet potato (Ipomoea batatas (L.) Lam) is one of the most popular and ancient roots of Brazil and it can be consumed at 
different forms such as boiled, roasted or as sweets. Its cooking can lead to physicochemical transformations altering the nutritional properties. 
The objective of this study was to evaluate the physicochemical characteristics, bioactive compounds and antioxidant capacity of twelve sweet 
potato genotypes of varying pulp color in natura and roasted. Soluble solids, acidity, sugars, carotenoids, anthocyanins, phenolic compounds 
and antioxidant capacity were analyzed in the following sweet potatoes genotypes: cream pulp (Rubissol, Cuia, ILS03, ILS10, ILS12, ILS24 
and ILS44); orange pulp (Amelia and Beauregard); and purple pulp (ILS56, ILS16 and ILS71). According to the results, it was observed a wide 
variation among the sweet potato genotypes for all analyzed parameters, in both preparation forms. The antioxidant capacity was a parameter 
with wide variation among genotypes, 210.29 to 7870.57µg trolox equivalent/g in in natura form and 673.26 to 17306.22µg trolox equivalent/g 
in roasted form. Soluble solids, acidity, sugars and bioactive compounds, with the exception of carotenoids, tended to be concentrated, also 
increases the total antioxidant capacity, in roasted sweet potatoes. In conclusion, genotype and the color of sweet potatoes were parameters 
that had an influence on its chemical composition. Cultivars such as Amelia and Beauregard stood out by the amounts of total soluble solids 
and carotenoids, respectively. The selections ILS 16 and ILS 56 are recommended as sources of anthocyanins. Thermal process influenced the 
concentration of antioxidant compounds and changed some physicochemical characteristics.
Key words: carotenoids, anthocyanins, processing, bioactive compounds, Ipomoea batatas.

RESUMO: A batata-doce (Ipomoea batatas (L.) Lam) é uma das raízes mais populares e antigas do Brasil, podendo ser consumida cozida, 
assada ou na forma de doces. A sua cocção pode levar à transformações físico-químicas alterando as propriedades nutricionais. O objetivo 
deste trabalho foi avaliar as características físico-químicas, compostos bioativos e atividade antioxidante de doze genótipos de batata-doce, 
de coloração de polpa variada, na forma in natura e assada. Foram determinados sólidos solúveis totais, acidez, açúcares, carotenoides, 
antocianinas, compostos fenólicos e atividade antioxidante nos seguintes genótipos de batatas-doces: polpa creme (Rubissol, Cuia, ILS03, 
ILS10, ILS12, ILS24 e ILS44); polpa laranja (Amélia e Beauregard) e polpa roxa (ILS56, ILS16 e ILS71). Quanto aos resultados foi observada 
ampla variação entre os genótipos de batata-doce, para todos os parâmetros analisados, em ambas as formas de preparo. A atividade 
antioxidante foi um parâmetro que demonstrou grande variação entre os genótipos, de 210,29 a 7870,57µg de equivalente trolox/g nos 
genótipos in natura e de 673,26 a 17306,22µg de equivalente trolox/g nos genótipos assados. Foi observado que em batatas-doces assadas os 
sólidos solúveis, acidez, açúcares e os compostos bioativos, com exceção dos carotenoides, tenderam a ser concentrados, elevando também 
a atividade antioxidante total. Em conclusão, o genótipo e a coloração da batata-doce foram parâmetros que exerceram influência sob a 
sua composição química. Cultivares como Amélia e Beauregard se destacaram pela quantidade de sólidos solúveis totais e carotenoides, 
respectivamente. Como fonte de antocianinas, as seleções ILS 16 e ILS 56 são recomendadas. O processo térmico influenciou a concentração 
de compostos antioxidantes e alterou algumas características físico-químicas.
Palavras-chave: carotenoides, antocianinas, processamento, compostos bioativos, Ipomoea batatas. 
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Besides vitamins and minerals, sweet 
potatoes also have high levels of bioactive compounds 
such as anthocyanins and β-carotene that are described 
with antioxidant and anti-mutagenic properties 
(BOVELL-BENJAMIN, 2007). The concentration 
of nutrients in sweet potatoes pulp depends on their 
color; however, purple sweet potatoes have high 
levels of phenolic compounds, as anthocyanins, 
and consequently, high antioxidant capacity (LIM 
et al., 2013). This fact shows the potential of purple 
varieties as healthy food and also as source of natural 
colorants.  Conversely, orange sweet potatoes are an 
excellent source of carotenoids that are responsible 
for the yellow, orange and red pigments of plants 
and some animals (TANAKA et al., 2012). The main 
characteristic of carotenoids present in sweet potatoes 
is their provitamin A activity (BURRI, 2011). 

Antioxidants compounds, normally 
reported in functional food, are capable of inhibit 
or delay injuries caused by free radicals, which are 
molecules with one or more unpaired electron that 
reacts rapidly with different cellular targets causing 
damages that are associated with degenerative diseases 
and aging (PEREIRA & CARDOSO, 2012). The 
reactions caused by free radicals can be compensated 
by the action of antioxidants obtained through the diet, 
such as ascorbic acid, α-tocopherol, carotenoids, and 
polyphenols (CERQUEIRA et al., 2007), some of 
these antioxidants are abundant in sweet potatoes.

The literature has demonstrated the potential 
use of sweet potatoes for health maintenance. For 
instance, extracts of purple sweet potatoes, rich in 
anthocyanins, may protect against colorectal cancer due 
to different mechanism such as cell cycle arrest, anti-
proliferative activity, and apoptosis (LIM et al., 2013).

Sweet potatoes can be consumed at different 
forms, such as cooked, roasted or as sweet; however, 
preparation of sweet potatoes for consumption, 
such as cooking, provides chemical, physical and 
structural changes due to heat effect which may alter 
the content of bioactive compounds and consequently 
the antioxidant capacity (MIRANDA et al., 1995; 
CAMPOS et al., 2008).

The goal of this study was to determine the 
physicochemical characteristics, the content of bioactive 
compounds and the antioxidant capacity in genotypes 
(cultivars and advanced selections) of sweet potatoes in 
natura and the alterations after the heat process (roasting).  

MATERIALS   AND   METHODS

The following cultivars of sweet potatoes 
were studied: Rubissol (white pulp), Cuia (cream 

pulp), Amélia (yellow pulp) and Beauregard (orange 
pulp) and also the following advanced selections: ILS 
03 (white pulp), ILS 10 (white pulp), ILS 12 (white 
pulp), ILS 24 (white pulp), ILS 44 (cream pulp), 
ILS 56 (purple pulp), ILS 16 (purple pulp) and ILS 
71 (purple pulp). Samples were cultivated on the 
experimental field of the Embrapa Clima Temperado 
(31° 42’S; 52° 24’W; altitude 7m). 

Planting was carried out in the first half 
of January 2013, using seedlings with high sanity, 
obtained from vegetative multiplication of matrices 
derived from the meristem culture. The spacing used 
for the production of roots in the seedbed was 0.80 to 
1.00m between furrows, and 0.25 to 0.50m between 
plants, and spacing of 2.00 to 3.00 meters between 
different cultivars seedbeds. Only chemical fertilizer 
was applied, insecticides, fungicides and herbicides 
were not used. The crop was harvested approximately 
140 days after planting. The climatic characteristics 
of this period had an average rainfall of 142.1, 177.3, 
109.0, 133.6 and 113.9mm from January to May, and 
average maximum temperatures of 27.8, 28.1, 25.3, 
24.3 and 19.5°C for the same period.

Sweet potatoes were collected and 
stored under refrigeration, between 7°C to 9°C, for 
approximately three months. The preparation of 
roasted sweet potatoes with peel was carried out in 
a conventional oven, at 250°C for approximately 90 
minutes. All analyzes were performed in triplicate.

For physicochemical analysis of fresh 
samples, each genotype were sliced and weighed, and 
the amount of juice, enough to perform the analysis, was 
obtained in domestic centrifuge. The roasted samples 
were weighed and homogenized for analysis procedures. 
All analysis was carried out on peeled sweet potatoes.

For phytochemical analysis, equatorial 
portions were used (1.5 to 2.0cm) for both in natura 
and roasted forms, samples were peeled of, and 
radial sliced (for each slice cuts were made from the 
center until the extremity).    

Physicochemical analysis 
Soluble solids content: It was carried out 

according to AOAC “2005”, based on direct reading 
of samples on digital refractometer at 20ºC and results 
expressed in ºBrix. Total acidity: carried by titration and 
expressed in percentage (%) of citric acid according to 
method AOAC, 2005. Sugars: sugar content was obtained 
using the method described by NELSON (1944). 

Phytochemical analysis
Total carotenoids: carotenoids were 

quantified according to the method adapted from 
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TALCOTT & HOWARD (1999). Total carotenoid 
content was measured spectrophotometrically at 
470nm. β-Carotene was used as reference for the 
calibration curve (0-0.01mg mL-1) and results were 
expressed as mg of equivalent in β-carotene per 100g 
of sample. Total anthocyanins: the quantification was 
carried out according to the method adapted from 
FULEKI & FRANCIS (1968). Determination was 
made with spectrophotometer at 535nm. Cyanidin-3-
glucoside was used as reference for the calibration curve 
(0-0.04mg mL-1) and results were expressed as mg of 
equivalent in cyanidyn-3-glucoside per 100g of sample. 
Total phenolic compounds: phenolic compounds were 
quantified according to the method adapted from 
SWAIN & HILLIS (1959). The absorbance at 725nm 
was read in a spectrophotometer. Chlorogenic acid 
was used as reference for the calibration curve (0-
0.35mg mL-1). Total phenolic compounds content was 
expressed as mg of equivalents in chlorogenic acid 
per 100g of sample. 

Total antioxidant capacity 
Total antioxidant capacity was determined 

by the method adapted from BRAND-WILLIAMS 
et al. (1995) using the stable radical 2,2-difenil-1-
picrilhidrazil (DPPH). Absorbance at 515nm was 
read in a spectrophotometer. Trolox was used as 
reference for the calibration curve (0-0.8mg mL-1) 
and results were expressed as µg of equivalent of 
trolox per g of sample.

Statistical analysis 
Obtained results were submitted to 

variance analyses and variables with significant effect 
for the genotype factor and preparation form (mean 
values) were further compared by Tukey test at 5% 
confidence level. Statistical analysis was run using 
Winstat - 2.11 version.

RESULTS   AND   DISCUSSION

Soluble solids content (ºBrix) (Table 1), 
varied from 7.30 (ILS 24) to 14.57 (ILS 03), in sweet 
potato in natura, and the ILS 03 showed significant 
higher values among the genotypes (P<0.05). The 
obtained results were lower than those reported by 
SILVEIRA et al. (2011), which studied 10 clones 
of orange sweet potatoes in natura (9°Brix to 
17.33°Brix). Superior values were reported in the 
roasted sweet potatoes, with values varying from 
23.26ºBrix (Beauregard) to 42.23ºBrix (Amélia). 
Amelia cultivar showed the highest value among the 
studied genotypes. 

In relation to the cooking method effect 
on soluble solids, a significant increase in its content 
was observed for all genotypes of sweet potatoes after 
roasting, due to their concentration. The combination 
of high temperatures and time of processing promotes 
alterations on the cell wall structure leading to 
water loss and consequently accumulation of sugars 
(TONON et al., 2006).

Acidity, expressed as citric acid percentage, 
ranged from 0.12 (Beauregard and ILS 44) to 0.18 
(ILS 16) in sweet potatoes in natura and from 0.09 
(Cuia) to 0.32 (ILS 16) in the roasted form. Values 
of acidity were higher in roasted sweet potatoes, 
for the majority of the genotypes, than in sweet 
potatoes in natura form. The exceptions were Cuia 
and the selection ILS 56 that showed higher values 
in in natura form, while Amélia and Beauregard 
did not change with processing (Table 1). Roasted 
sweet potatoes tended to show higher values for 
acidity, which can be related to the concentration of 
compounds caused by loss of moisture and changes 
in the cellular structure.

Concentration of sugars, expressed as 
percentage (%), varied from 0.42 (ILS 16) to 1.96 
(Beauregard) in sweet potatoes in natura form. In 
contrast, all genotypes showed higher values for the 
roasted form with concentrations ranging from 1.60 
(ILS 12) to 2.24 (ILS 24). Beauregard cultivar showed 
the highest value of sugars among all genotypes for in 
natura form; however, no significant difference was 
observed for the selections ILS 24, ILS 71 and ILS 16 
after roasting. Cooking in dry heat (roasting process) 
leads to the concentration of both energy and mineral 
values due to  water loss, which is characteristic in 
this type of preparation (ORNELLAS, 2007).

Anthocyanins, expressed in mg of 
equivalent of cyanidin-3-glucoside per 100g of 
sample (fresh weight), were detected in three 
selections with concentrations varying from 149.53 
(ILS 71) to 229.20 (ILS 16) for sweet potatoes in 
in natura form, with high values reported for ILS 
16 (Table 2). The concentration of anthocyanins 
reported in this study for purple sweet potatoes in 
natura was superior to those reported in the literature 
(JIAO et al., 2012). 

Concentration of anthocyanins in the roasted 
sweet potatoes varied from 106.51 (ILS 71) to 328.92 
(ILS 16), and ILS 16 and ILS 56 were not statistically 
different (P<0.05). It could be observed that the dry 
heat process leads to the concentration of anthocyanins 
for the sweet potatoes selections ILS 16 and ILS 56, 
due to the elimination of free water. In the case of 
the ILS 71 there was a decrease in the concentration 
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of these compounds, which could be attributed to a 
degradation process for a specific anthocyanin present 
in this genotype. According to the literature the main 
anthocyanins identified in colored sweet potatoes are 
acylated cyanidins and peonidins and its glycosides 
(GODA et al., 1997; GOULD et al., 2009). 

Results reported in the literature regarding 
the anthocyanins present after and before thermal 
process were divergent. The concentration of 
anthocyanins can increase after the roasting process 
(LACHMAN et al., 2012), or a slight reduction can 
occur (KIM et al., 2012). 

The variation of carotenoids in sweet 
potatoes in natura, expressed as mg of equivalent of 
β-carotene per 100g of sample (fresh weight), was 
from 0.21 (ILS 16 e ILS 24) to 21.79 (Beauregard). 
This genotype presented the higher values of 
β-carotene equivalent (Table 2). Beauregard is a 
biofortified sweet potato cultivar where carotenoids 
concentration can be 10 times higher than other 
cultivars (white and cream pulp). According to 
HAYASE & KATO (1984), β-carotene is the major 
carotenoid reported in orange sweet potatoes and it is 
responsible for their pulp orange color, this compound 
is transformed in the organism in vitamin A, which is 
important for health promotion (LIMA et al., 2012). 

These results are in agreement with 
other studies comparing genotypes of different 
colors, where high amounts of total carotenoids 
were reported for orange cultivars when compared 
with sweet potatoes with lighter colors (ROSE & 
VASANTHAKAALAM, 2011).

Concentration of carotenoids in roasted 
sweet potatoes ranged from 0.14 (Cuia) to 23.97 
(Beauregard) (Table 2). No difference was observed 
between sweet potatoes in natura and roasted in 
relation to the concentration of carotenoid in most 
genotypes, except for Amelia and Beauregard 
cultivars, where, for the former there was a decrease 
after dry heat, and for the last, there was the 
concentration of these compounds.

Studies related to this theme are divergent, 
since the carotenoid content can be reduced 
(GAYATHRI et al., 2004), do not change, or even 
increase (VIMALA et al., 2011) after cooking. 
Normally, heat processing method can reduce the 
carotenoid content as a result of the susceptibility of 
these compounds to degradation and isomerization 
under high temperatures. At the same time, the 
heating process can be beneficial for the release 
and solubilization of carotenoids, once the matrix 
is breakdown, thus increasing their bioavailability 
(MAIANI et al., 2009). 

Concentration of phenolic compounds, 
expressed as mg of equivalent in chlorogenic acid per 
100 grams of sweet potato (fresh weight), varied from 
51.26 (Amélia) to 663.48 (ILS 16) for samples in natura. 
Selection ILS 16, purple pulp, stood out with higher 
concentrations of phenolic compounds for both forms, in 
natura and roasted (Table 3). A great genetic variability 
concerning the phenolic compounds concentration has 
been already reported for sweet potatoes (JUNG et 
al., 2011), and the highest concentrations are usually 
observed in purple sweet potato (AMARO et al., 2013).

 

Table 1 - Total soluble solids (TSS), total titrible acidity (TTA) and total sugars (TS) in sweet potatoes genotypes in natura and roasted 
forms.  

Genotype Pulp color 
------------TSS (ºBrix)------------ --------TTA (% citric acid) -------- ------------TS (%)------------ 

In natura Roasted In natura Roasted In natura Roasted 
ILS 03 Cream 14.57 a B 40.73 b A 0.14 bc B 0.24 c A 0.71 e B 2.08 cd A 
ILS 10 White 13.63 b B 40.80 b A 0.14 bc B 0.27 b A 0.92 c B 2.02 de A 
ILS 12 Cream 10.67 f B 33.67 g A 0.13 bc B 0.22 c A 0.89 c B 1.60 h A 
ILS 16 Purple 13.57 b B 34.87 f A 0.18 a B 0.32 a A 0.42 f B 2.16 abc A 
ILS 24 White 7.30 h B 29.77 j A 0.13 c B 0.16 e A 1.67 b B 2.24 a A 
ILS 44 Cream 7.60 h B 31.87 h A 0.12 c B 0.27 b A 0.93 c B 1.98 e A 
ILS 56 Purple 12.00 e B 30.73 i A 0.18 a A 0.16 e B 0.79 d B 1.85 f A 
ILS 71 Purple 7.43 h B 39.16 c A 0.15 b B 0.19 d A 0.93 c B 2.20 ab A 
Amélia Orange 13.07 c B 42.23 a A 0.13 bc A 0.13 f A 0.97 c B 2.09 cd A 
Beauregard Orange 10.03 g B 23.26 k A 0.12 c A 0.13 f A 1.96 a B 2.19 ab A 
Cuia Cream 11.77 e B 38.77 d A 0.13 bc A 0.09 g B 0.67 e B 1.72 g A 
Rubissol Cream 12.73 d B 37.90 e A 0.13 bc B 0.15 ef A 0.48 f B 2.12 bc A 

Embrapa Clima Temperado,  Pelotas, RS, 2015. Means (n=3) followed by the same lower case letters in a column and capital letters on the 
lines do not differ significantly by the Tukey test (P<0.05).  



Physicochemical and antioxidant capacity analysis of colored sweet potato genotypes: in natura and thermally processed.

Ciência Rural, v.47, n.4, 2017.

5

Sweet potato processing using dry 
heat influenced the concentration of phenolic 
compounds that ranged from 124.39 (ILS 24) to 
1268.33 (ILS 16). As previously mentioned, these 
compounds can be concentrated by water loss after 
dry heat cooking. Presence of anthocyanins in 
selections ILS 16 and ILS 56, purple selections, can 
influenced the reading of total phenolic compounds 
(LIMA et al., 2000). Chlorogenic acid is reported 
as the major phenolic compound in sweet potatoes 
(HAYASE & KATO, 1984).

Antioxidant capacity, expressed in µg 
of equivalent of Trolox per gram of sample (fresh 
weight), is presented in table 3, indicating a variation 
from 210.29 (Cuia) to 7870.57 (ILS 16) for sweet 
potatoes in natura and from 673.26 (ILS 24) to 
17306.22 (ILS 16) for the roasted samples. 

The selection ILS 16 showed higher 
antioxidant capacity for both forms (in natura 
and roasted), confirming the results obtained for 
phenolic compounds. Regarding the antioxidant 
capacity a wide variation was reported among the 

 

Table 2 - Total anthocyanins and carotenoids in sweet potatoes genotypes in natura and roasted forms. 

Genotype Pulp color 
-------------Total anthocyanins1----------- -------------Total carotenoids2------------- 

In natura Roasted In natura Roasted 
ILS 03 Cream nd nd 1.23 ef A 0.59 efg B 
ILS 10 White nd nd 4.66 c A 5.13 c A 
ILS 12 Cream nd nd 0.51ef B 1.19 efg A 
ILS 16 Purple 229.20 a B 328.92 a A 0.21 f B 1.33 ef A 
ILS 24 White nd nd 0.21 f B 1.35 ef A 
ILS 44 Cream nd nd 2.33 d A 2.86 d A 
ILS 56 Purple 208.97 a B 316.15 a A 0.65 ef A 1.21 efg A 
ILS 71 Purple 149.53 b A 106.51 b B 0.90 ef A 0.22 fg B 
Amélia Orange nd nd 10.26 b A 6.78 b B 
Beauregard Orange nd nd 21.79 a B 23.97 a A 
Cuia Cream nd nd 0.85 ef A 0.14 g B 
Rubissol Cream nd nd 1.37 de A 1.50 e A 

Embrapa Clima Temperado, Pelotas, RS, 2015. Means (n=3) followed by the same lower case letters in a column and capital letters on the 
lines do not differ significantly by the Tukey test (P<0.05). nd: not detected.¹Total anthocyanins expressed as mg of equivalents of 
cyanidin-3-glucoside/100g (fresh weight).²Total carotenoids expressed in mg of equivalents of β-carotene/100g (fresh weight). 

Table 3 - Total phenolic compounds and antioxidant activity in sweet potatoes genotypes in natura and roasted forms.  

Genotype Pulp color 
----------------Phenolic compounds1---------------- ----------------Antioxidant capacity2---------------- 

In natura Roasted In natura Roasted 
ILS 03 Cream 156.28 d B 313.01 c A 733.43 d B 2584.55 cd A 
ILS 10 White 143.17 de B 396.93 c A 366.28 d B 4244.57 c A 
ILS 12 Cream 73.29 fg B 172.74 d A 562.68 d A 787.17 d A 
ILS 16 Purple 663.48 a B 1268.33 a A 7870.57 a B 17306.22 a A 
ILS 24 White 93.18 efg A 124.39 d A 704.47 d A 673.26 d A 
ILS 44 Cream 138.51 de B 195.78 d A 764.09 d A 1688.31 cd A 
ILS 56 Purple 547.03 bB 1155.40 b A 5411.17 bB 16053.76 a A 
ILS 71 Purple 440.17 c A 191.60 d B 2689.04 c B 15854.29 a A 
Amélia Orange 51.26 g B 132.28d A 3732.53 c B 8376.76 b A 
Beauregard Orange 80.90 fg B 407.26 c A 574.59 d B 1770.41 cd A 
Cuia Cream 97.63 efg B 182.21 d A 210.29 d A 1091.32 d A 
Rubissol Cream 109.84 def B 191.67 d A 238.23 d A 1278.01 d A 

Embrapa Clima Temperado, Pelotas, RS, 2015. Means (n=3) followed by the same lower case letters in a column and capital letters on the 
lines do not differ significantly by the Tukey test (P<0.05). 1Total phenolic compounds expressed in mg of equivalents of chlorogenic 
acid/100g (fresh weight). 2Antioxidant activity expressed in µg of equivalents of trolox/g (fresh weight). 
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sweet potato genotypes, although samples of purple 
pulps can be highlighted, fact that was confirmed 
by TEOW (2006).

In a general way, dry heat processing do 
not influence or increase the sweet potato antioxidant 
capacity. This  occurs due to the concentration of 
various bioactive compounds during processing, 
caused by water loss, characteristic of this type process. 

Besides, the cell wall disruption during 
the cooking process can facilitated the release of 
bioactive compounds promoting their extraction 
as reported by (KAO et al., 2014). This fact was 
observed by the increase of total phenolic compounds 
content and it was positively correlated with the 
antioxidant capacity.

The different genotypes of sweet potatoes 
under analysis showed varied characteristics. Cultivars 
Amélia and Beauregard can be highlighted due to their 
high concentrations of carotenoids which can have 
health benefits, and also the purple sweet potatoes, 
with high levels of anthocyanins in combination with 
good physicochemical characteristics. Purple sweet 
potatoes can be good sources of anthocyanins for both 
colorant extraction and for food consumption by the 
population. In addition, it is an accessible source of 
bioactive compounds well known as health promoters 
that can improve the human quality of life.

CONCLUSION

The sweet potato genotype influenced 
the concentration of analyzed compounds. Amélia 
cultivar stood out by their high levels of total soluble 
solids in roasted sweet potatoes. Color is a factor 
responsible for the differentiation of genotypes and 
their quality characteristics. Beauregard cultivar 
stood out regarding carotenoids, followed by Amélia, 
and both can be indicated as a source of provitamin 
A. Genotypes ILS 16 and ILS 56 can be indicated 
as sources of anthocyanins. Heat processing affects 
the concentration of the antioxidant compounds and 
changes the physicochemical characteristics.
ACKNOWLEDGEMENTS

Authors thank the project Quintais orgânicos de 
frutas (CGTEE / FINEP) for the financial support of this research 
and the scholarships. 

REFERENCES

AMARO, F.S.; et al. Bioactive compounds and antioxidant 
activity in two sweet potato landraces (Ipomoea batatas) grown in 
organic system/Compostos bioativos e atividade antioxidante em 
duas etnovariedades de batata doce (Ipomoea batatas) cultivadas 
em sistema orgânico.  Cadernos de Agroecologia, v.8, n.2, p.1-

5, 2013. Available from: <http://www.aba-agroecologia.org.br/
revistas/index.php/cad/article/view/14295>.  Accessed: 08 Oct. 
2015.

AOAC INTERNATIONAL. Official methods of analysis of 
AOAC International. Rockville, USA. AOAC International, 
2005.

AZEVEDO, A.M. et al. Genetic parameters and gain with selection 
in sweet potato/Parâmetros genéticos e ganho com seleção em 
batata-doce.  Horticultura Brasileira, v.33, n.01, p.84-90, 2015. 
Available from: <http://www.horticulturabrasileira.com.br/editor/
index.php/HB/article/view/279>.  Accessed: 11 Jan. 2016. doi: 
10.1590/hb.v33i01.279.

BOVELL‐BENJAMIN, A.C. Sweet potato: a review of its past, 
present, and future role in human nutrition. Advances in food and 
nutrition research, v.52, p.1-59, 2007. Available from: <http://
www.sciencedirect.com/science/article/pii/S1043452606520017>.  
Accessed: 21 Oct. 2015. doi: 10.1016/S1043-4526(06)52001-7.

BRAND-WILLIAMS, W. et al. Use of a free radical method to 
evaluate antioxidant activity.  Lebensmittel-Wissenschaft & 
Technologie, v.28, p.25-30, 1995. Available from: <http://www.
sciencedirect.com/science/article/pii/S0023643895800085>.  
Accessed: 20 Feb. 2015. doi 10.1016/S0023-6438(95)80008-5.

BURRI, B.J. Evaluating sweet potato as an intervention food to 
prevent vitamin A deficiency. Comprehensive Reviews in Food 
Science and Food Safety, v.10, n.2, p.118-130, 2011. Available 
from: <http://onlinelibrary.wiley.com/enhanced/doi/10.1111/
j.1541-4337.2010.00146.x/>.  Accessed: 25 Jul. 2015. doi: 
10.1111/j.1541-4337.2010.00146.x.

CAMPOS, F.M. et al. Stability of antioxidant compounds in 
processed vegetables: a review/Estabilidade de compostos 
antioxidantes em hortaliças processadas: uma revisão. Revista 
Alimentos e Nutrição, Araraquara, v.19, n.4, p.481-490, 2008. 
Available in: <http://serv-bib.fcfar.unesp.br/seer/index.php/
alimentos/article/view/659/555>.  Accessed: 25 Jul. 2015.

CERQUEIRA, F.M. et al. Dietetic antioxidants: controversies 
and perspectives/Antioxidantes dietéticos: controvérsias e 
perspectivas. Química Nova, v.30, n.2, p.441, 2007. Available 
from: <http://www.scielo.br/pdf/qn/v30n2/35.pdf>.  Accessed: 25 
Jul. 2015. doi: 10.1590/S0100-40422007000200036.

FULEKI, T.; FRANCIS, F.J. Quantitative methods for anthocyanins. 
Extraction and determination of total anthocyanin in cranberries. 
Journal Food Science, v.33, p.72-77, 1968. Available from: 
<http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2621.1968.
tb01365.x/abstract>.  Accessed: 20 Feb. 2015. doi 10.1111/j.1365-
2621.1968.tb00887.x.

HAYASE, F.; KATO, H. Antioxidative components of sweet 
potatoes. Journal of Nutritional Science and Vitaminology, 
v.30, n.1, p.37-46, 1984. Available from: https://www.jstage.jst.
go.jp/article/jnsv1973/30/1/30_1_37/_article. Accessed: 21 Oct. 
2015. doi: 10.3177/jnsv.30.37.

GAYATHRI, G.N. et al. Influence of antioxidant spices on the 
retention of β-carotene in vegetables during domestic cooking 
processes. Food Chemistry, v.84, n.1, p.35-43, 2004.  Available 
from: <http://www.sciencedirect.com/science/article/pii/
S030881460300164X>.  Accessed: 20 Oct. 2015. doi: 10.1016/
S0308-8146(03)00164-X.



Physicochemical and antioxidant capacity analysis of colored sweet potato genotypes: in natura and thermally processed.

Ciência Rural, v.47, n.4, 2017.

7

GODA, Y. et al. Two acylated anthocyanins from purple sweet 
potato. Phytochemistry, v.44, n.1, p.183-186, 1997. Available 
from: <http://www.sciencedirect.com/science/article/pii/
S003194229600533X>.  Accessed: 20 Oct. 2015. doi: 10.1016/
S0031-9422(96)00533-X.

GOULD, K. et al. Anthocyanins: biosynthesis, functions, and 
applications. New Zealand: editor Springer, 2009. 1v. 

JIAO, Y. et al. Studies on antioxidant capacity of anthocyanin 
extract from purple sweet potato (Ipomoea batatas L.). African 
Journal of Biotechnology, v.11, n.27, p.7046-7054, 2012. 
Available from: <http://www.ajol.info/index.php/ajb/article/
view/102125/92168>. Accessed: 20 Oct. 2015. doi: 10.5897/
AJB11.3859.

JUNG, J.K. et al. Distribution of phenolic compounds and 
antioxidative activities in parts of sweet potato (Ipomoea 
batatas L.) plants and in home processed roots. Journal of 
food composition and analysis, v.24, n.1, p.29-37, 2011. 
Available from: <http://www.sciencedirect.com/science/
article/pii/S0889157510001729>.  Accessed: 23 Oct. 2015. 
doi: 10.1016/j.jfca.2010.03.025.

KAO, F.J. et al. Effect of water cooking on antioxidant capacity of 
carotenoid-rich vegetables in Taiwan. Journal of Food and Drug 
Analysis, v.22, n.2, p.202-209, 2014. Available from: <http://
www.sciencedirect.com/science/article/pii/S1021949813000744>. 
Accessed: 23 Oct. 2015. doi: 10.1016/j.jfda.2013.09.010.

KIM, H.W. et al. Anthocyanin changes in the Korean purple-
fleshed sweet potato, Shinzami, as affected by steaming 
and baking. Food chemistry, v.130, n.4, p.966-972, 2012. 
Available from: <http://www.sciencedirect.com/science/
article/pii/S0308814611011630>. Accessed: 23 Oct. 2015. 
doi: 10.1016/j.foodchem.2011.08.031.

LACHMAN, J. et al. Impact of selected factors–cultivar, 
storage, cooking and baking on the content of anthocyanins in 
coloured-flesh potatoes. Food chemistry, v.133, n.4, p.1107-
1116, 2012. Available from: <http://www.sciencedirect.com/
science/article/pii/S0308814611010387>.  Accessed: 28 Oct. 
2015. doi: 10.1016/j.foodchem.2011.07.077.

LIM, S. et al. Role of anthocyanin‐enriched purple‐fleshed 
sweet potato p40 in colorectal cancer prevention. Molecular 
Nutrition & Food Research, v.57, n.11, p.1908-1917, 2013. 
Available from: <http://onlinelibrary.wiley.com/enhanced/
doi/10.1002/mnfr.201300040/>.  Accessed: 24 Oct. 2015. doi: 
10.1002/mnfr.201300040.

LIMA, J.P.D. et al. Activity and bioavailability of carotenoids in 
the organism/Atividade e biodisponibilidade dos carotenóides no 
organismo. Revista Ciências em Saúde, v.2, n.1, p.65-73, 2012. 
Accessed: 23 Oct. 2015. doi: 10.21876/rcsfmit.v2i1.75.

LIMA, V.L.A.G. et al. Physical-chemical and sensorial 
characterization of purple cherry/Caracterização físico-
química e sensorial de pitanga roxa. Revista Brasileira 
de Fruticultura, v.22, p.382-385, 2000. Available from: 
<http://www.scielo.br/scielo.php?script=sci_nlinks&ref=0
00070&pid=S0101-2061200500010 001500014&lng=en>. 
Accessed: 19 Oct. 2015.

MAIANI, G. et al. Carotenoids: actual knowledge on sources, 
intakes, stability and bioavailability and their protective role 

in humans. Molecular Nutrition & Food Research, v.53, n.2, 
p.194-218, 2009. Available from: <http://onlinelibrary.wiley.
com/doi/10.1002/mnfr.200800053/epdf>.  Accessed: 20 Oct. 
2015.  doi: 10.1002/mnfr.200800053.

MIRANDA, J.E.C. et al. The sweet-potatoe crop/A cultura da 
batata-doce, Brasília, Embrapa Hortaliças, 1995. 89p.

NELSON, N.A. A photometric adaptation of Somogyi method 
for the determination of glucose. Journal of Biology Chemistry, 
v.153, p.375-80, 1944. Available from: <http://citeseerx.ist.psu.
edu/viewdoc/download&rep=rep1&type=pdf>. Accessed: 22 
Feb. 2015. doi: 10.1.1.453.9073.

ORNELLAS, L.H. Dietary technique - selection and preparation 
of food/Técnica dietética – seleção e preparo de alimentos. 8ed. 
São Paulo: editora Atheneu, 2007. 296p. 

PEREIRA, R.J.; CARDOSO, M.G. Secondary plant metabolites 
and antioxidant benefits/Metabólitos secundários vegetais 
e benefícios antioxidantes. Journal of Biotechnology and 
Biodiversity, v.3, n.4, p.146-152, 2012. Available from:  <http://
revista.uft.edu.br/index.php/JBB/article/viewArticle/386>.  
Accessed: 02 Nov. 2015.

ROSA, F.C. et al. Effect of cooking methods on the chemical 
composition and cholesterol in the breast and thigh of 
broilers/Efeito de métodos de cocção sobre a composição 
química e colesterol em peito e coxa de frangos de corte. 
Revista Ciência Agrotécnica, v.30, n.4, p707-714, 2006. 
Available from:  <http://www.scielo.br/pdf/cagro/v30n4/
v30n4a17>.  Accessed: 25 Jul. 2015. doi: 10.1590/S1413-
70542006000400017.

ROSE, I.M.; VASANTHAKAALAM, H. Comparison of the 
nutrient composition of four sweet potato varieties cultivated in 
Rwanda. American Journal of Food and Nutrition, v.1, p.34-38, 
2011. Available from: <http://www.scihub.org/AJFN/PDF/2011/1/
AJFN-1-1-34-38.pdf>.  Accessed: 05 Nov. 2015. doi: 10.5251/
ajfn.2011.1.1.34.38.

SILVA, J.B.C. et al. Sweet-potato (Ipomoea batatas)/Batata-
doce (Ipomoea batatas). Brasília, Embrapa Hortaliças, 2008. 
(Embrapa Hortaliças. Sistemas de Produção). Available from: 
<http://sistemasdeproducao.cnptia.embrapa.br/FontesHTML/
Batata-doce/Batata-doce_Ipomoea_batatas/introducao.html>. 
Accessed: 19 Jul. 2015. 2015.

SILVEIRA, L.R. et al. Physical-chemical characterization and 
clones of sweet potato of orange pulp in the conditions of Palmas-
TO / Caracterização físico-química e clones de batata-doce de 
polpa alaranjada nas condições de Palmas-TO. Estudos, v.38, 
n.2, p.365-380, 2011. Available from: <http://anais.pucgoias.
edu.br/index.php/estudos/article/download/2198/1358>.  
Accessed: 15 Oct. 2015.

SWAIN, T.; HILLIS, W.E. The phenolic constituents of Prunus 
domestica I. The quantitative analysis of phenolic constituents. 
Journal Science of Food Agriculture, v.10, n.1, p.63-68, 1959. 
Available from: <http://onlinelibrary.wiley.com/doi/10.1002/
jsfa.2740100110/abstract>. Accessed: 20 Fev. 2015. doi: 
10.1002/jsfa.2740100110.

TALCOTT, T.S.; HOWARD, R.L. Phenolic autoxidation is 
responsible for color degradation in processed carrot pure. 
Journal of Agriculture and Food Chemistry, v.47, p.2109-



8

Ciência Rural, v.47, n.4, 2017.

Vizzotto et al.

2115, 1999. Available from: <http://www.mdpi.com/1420-
3049/17/3/3202?trendmd-shared=1>. Accessed: 20 Fev. 2015. 
doi: 10.3390/molecules17033202.

TANAKA, T. et al. Cancer chemoprevention by carotenoids. 
Molecules, v.17, n.3, p.3202-3242, 2012. Available from: <http://
www.mdpi.com/1420-3049/17/3/3202>. Accessed: 05 Nov. 2015. 
doi: 10.3390/molecules17033202.

TEOW, C.C. Antioxidant activity and bioactive compounds of 
sweet potatoes, 2006. 89f. Doutorado em ciência de alimentos - 
Curso de Pós-graduação em Ciência dos Alimentos, Universidade 
do Estado da Carolina do Norte.

TONON, R.V. et al. Study of the osmotic dehydration of tomatoes 
in ternary solutions by surface response methodology/Estudo 
da desidratação osmótica de tomate em soluções ternárias pela 
metodologia de superfície de resposta. Ciência e Tecnologia de 
Alimentos, v.26, n.3, p.715-723, 2006. Available from: <http://
www.scielo.br/pdf/cta/v26n3/31780>.  Accessed: 05 Nov. 2015. 
doi: 10.1590/S0101-20612006000300036.

VIMALA, B. et al. Retention of carotenoids in orange-fleshed 
sweet potato during processing.  Journal of food science 
and technology, v.48, n.4, p.520-524, 2011. Available from: 
<http://link.springer.com/article/10.1007/s13197-011-0323-2>.  
Accessed: 19 Oct. 2015. doi: 10.1007/s13197-011-0323-2.


