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Resumo
Avaliação nutricional e compostos bioativos de farinhas de raízes comestíveis não convencionais
O setor de panificação tem buscado cada vez mais alternativas de farinhas, como as farinhas de raízes 
comestíveis não convencionais, com características tecnologicamente viáveis à produção industrial, maior 
valor nutricional e aspectos sensoriais agradáveis. Assim, este trabalho objetivou avaliar o valor nutritivo e 
compostos bioativos de farinhas das raízes comestíveis não convencionais: inhame-roxo (Dioscorea alata), 
tupinambo (Helianthus tuberosus) e ariá (Calathea allouia). As determinações da umidade, proteínas e cinzas 
foram realizadas por métodos bromatológicos padronizados, lipídeos pelo método de Bligh-Dyer, fibra bruta 
total (FBT) através do aparelho Fiber Analyzer-Ankom 220 e carboidratos, por diferença. A determinação dos 
compostos fenólicos totais e taninos das amostras foi realizada através de métodos de análise colorimétrica. 
Foi observada uma variação significativa (p < 0,05) entre todas as amostras para a umidade (8,31 a 9,37%); 
proteínas (7,47 a 8,93%); cinzas (3,15 a 4,42%); lipídios (0,13 a 1,76%); fibras (0,92 a 4,85%) e carboidratos 
(71,52 a 78,18%). Para os compostos bioativos a variação dos fenólicos totais foi de 7,35 a 100,77 mg 
GAE/100g, e para os taninos 0,28 a 1,41 mg TAE/100g. O estudo mostrou que as amostras analisadas 
possuem significativo valor nutricional, assim como de compostos bioativos, com possibilidade de uso nas 
formulações de produtos alimentícios.

Palavras-chave: Farinhas; Plantas Alimentícias Não Convencionais (PANC); Dioscorea alata; Helianthus 
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tuberosus; Calathea allouia.

Abstract
Nutritional evaluation and bioactive compounds of flours of unconventional edible roots
The bakery sector has increasingly sought flour alternatives, such as unconventional edible root flours, with 
technologically viable characteristics for industrial production, with greater nutritional value and pleasing 
consumers in their sensory aspects. So, this work aims to evaluate the nutritional value and bioactive com-
pounds of unconventional edible root meals: purple yam (Dioscorea alata), Jerusalem artichoke (Helianthus 
tuberosus) and ariá (Calathea allouia). Moisture, protein and ash were determined by standardized bromato-
logical methods, lipids by the Bligh-Dyer method, total crude fiber (TCF) by means of the Fiber Analyzer-An-
kom 220 device and carbohydrates by difference. The determination of the total phenolic compounds and 
tannins in the samples were performed using colorimetric analysis methods. A significant variation (p<0.05) 
was observed between all samples for the humidity (8.31 to 9.37%); proteins (7.47 to 8.93%); ash (3.15 to 
4.42%); lipids (0.13 at 1.76%); fiber (0.92 to 4.85%) and carbohydrates (71.52 to 78.18%). For the bioac-
tive compounds, the variation of total phenolics was from 7.35 to 100.77 mg GAE/100g, and for the tannins 
0.28 to 1.41 mg TAE /100g. The study showed that the analyzed samples have significant nutritional value, as 
well as bioactive compounds that can be used in food product formulations.

Keywords: Harina; Plantas Alimenticias No Convencionales (PANC); Dioscorea alata; Helianthus tuberosus. 
Calathea allouia.

Resumen
Evaluación nutricional y compuestos bioactivos de harinas de raíces comestibles no convenciona-
les
El sector de la panificación há buscado cada vez más alternativas de harina, como las harinas de raíz comesti-
ble no convencionales, con características tecnológicamente viables para la producción industrial, con mayor 
valor nutricional y que agraden a los consumidores en sus aspectos sensoriales. Por lo tanto, este trabajo 
tiene como objetivo evaluar el valor nutricional y los compuestos bioactivos de harinas de raíces comesti-
bles no convencionales: ñame morado (Dioscorea alata), alcachofa de Jerusalén (Helianthus tuberosus) y ariá 
(Calathea allouia). Las determinaciones de humedad, proteína y cenizas se realizaron por métodos broma-
tológicos estandarizados, lípidos por el método Bligh-Dyer, fibra bruta total (TGF) por el dispositivo Fibre 
Analyzer-Ankom 220 y carbohidratos por diferencia. La determinación de los compuestos fenólicos totales 
y taninos en las muestras se realizó mediante métodos de análisis colorimétrico. Se observó una variación 
significativa (p<0,05) entre todas las muestras para la humedad (8,31 a 9,37 %), proteínas (7,47 a 8,93 %), 
cenizas (3,15 a 4,42 %), lípidos (0,13 a 1,76 %). ), fibra (0,92 a 4,85%) y carbohidratos (71,52 a 78,18%).
Para los compuestos bioactivos la variación de fenoles totales fue de 7,35 a 100,77 mg GAE/100g, y para los 
taninos de 0,28 a 1,41 mg TAE/100g. El estudio mostró que las muestras analizadas tienen un valor nutricio-
nal significativo, así como compuestos bioactivos que pueden ser utilizados en formulaciones de productos 
alimenticios.

Palabras clave: Agricultura sostenible; índice de velocidad de germinación; prueba de germinación; vigor. 

Introduction

Wheat has been the main raw material for flour production in the world. However with the increase in 
demand for food, inadequate conditions for wheat cultivation in developing countries, the impact of monocul-
tures on the environment and climate change demonstrate that the agroindustry urgently needs to develop 
new raw materials to promote food security (WANG; JIAN, 2022).

Furthermore, the food industry has been constantly updated in order to supply new markets and con-
sumption demands, following new trends in the field of nutrition and consumer needs. Within these perspec-
tives, the development of new alimentary products moves the economy in the national and international sce-
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narios, as well as the scientific community in the search for innovations, like new inputs inserted in this sector 
in order to meet the special needs of individuals, such as celiacs. To this aim, great efforts were put in place 
to search for several flour alternatives, such as unconventional food plant flours with technologically viable 
characteristics for industrial production, with greater nutritional value as well as providing a pleasant sensorial 
experience to the final consumers, while valuing family farming (SIDDIQUI et al., 2022).

In addition to the physiological aspects, nutrition also has the role of combining culture, social and histori-
cal issues of food for the population (BRAZIL, 2014). In the context of food and dietary planning, to implement 
different food groups in the daily routine of the individual’s menu is strategic to avoid monotony and nutritio-
nal deficiencies, such as meat, cereals, plants of the conventional agriculture, as well as unconventional ones 
(PHILIPPI; AQUINO, 2015). In addition, the inclusion of new food matrices in daily life allows the adherence 
of individuals with dietary restrictions, such as people with sensitivity to gluten.

The tubers are widely used in the preparation of flour and can be used to obtain gluten-free flours from 
unconventional edible roots. The purple yam is a tuber widely grown and consumed in Asia, North America 
and Brazil (mainly in northeastern states), rich in carbohydrates, fiber and comes in two morphotypes, white 
and purple (FERREIRA et al., 2020). 

Jerusalem artichoke (Helianthus tuberosus L.) is native to North America and grows in different climate 
areas, from the tropics to the northern areas of agriculture (ISHNIYAZOVA et al., 2020). As it is a plant with 
strong resistance, it does not need special attention in its cultivation, such as the use of pesticides, herbicides 
and insecticides (LI et al., 2016). It also has considerable nutritional value and bioactive compounds (fructo-
-oligosaccharides, inulin, among others), and can be used in food production to promote human health in 
pharmaceuticals and a variety of processing industrial products. Inulin from this tuber has been reported to be 
effective in growth of probiotics such as bifidobacteria and lactobacillus, regulating the flora intestinal tract and 
improving the immune function of individuals (KAUR; GUPTA, 2002; ISHNIYAZOVA et al., 2020).

The ariá or Indian potato (Calathea allouia) is cultivated and consumed by indigenous and backland popu-
lations in the Amazon, however its consumption is reduced due to its long vegetative cycle, from ten to twelve 
months. Due to this fact, the ariá has been replaced in the diet of small rural producers by other types of food, 
such as sweet potatoes and other industrialized products (BUENO; WEIGEL, 1983). Ariá plays an important 
role in the diet, due to the great energetic potential and to the protein of good quality, since it has essential 
amino acids (methionine and cysteine), in addition to vitamins and minerals (BUENO; WEIGEL, 1981).

Due to the need to search for alternative flours to wheat flour by the food industry, raw materials such 
as unconventional edible roots can be useful, not only in relation to the greater supply of various nutrients, in 
special fibers, minerals and bioactive compounds, but also for providing technological and sensorial acceptance 
when compared with the products elaborated with conventional wheat flour.

Thus, this study aimed to analyze the nutritional characteristics and bioactive compounds from uncon-
ventional edible root meal - purple yam (Dioscorea alata), Jerusalem artichoke (Helianthus tuberosus) and ariá 
(Calathea allouia) - in order to demonstrate its applicability in the food industry as new options for the deve-
lopment of gluten-free products.

Materials and methods

Obtaining and preparing samples

The samples of unconventional roots, Purple Yam (Diascorea alata), Tupinambo (Helianthus tuberosus) 
and ariá (Calathea allouia) (Figure 1) were collected in a private rural property (or family and organic farming 
site located in the metropolitan area of Salvador – BA (-12.5071988 Latitude, - 38.6184189 Longitude, look 
up location on MAPs) and taken to the Laboratory of Chemical Analysis of the Department of Life Sciences at 
University of the State of Bahia (UNEB) to carry out the analyses.
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Figure 1: Unconventional roots (A - Purple yam; B - Tupinambo; C - Ariá).

The roots were previously washed and sanitized (200-250ppm of sodium hypochlorite/15 minutes), 
followed by peeling. Then, were chopped (1- 2 cm) and subjected to heat treatment (TT) - bleaching (water 
boiling for 3 minutes), followed by elimination of water and cooling, with subsequent dehydration in a forced 
air oven (Tecnal - mod 400/D) at 45oC/24h. To obtain the flours, after dehydration, the samples were ground 
in Willey Type Mill (TEC-650).

Centesimal composition and phenolic

Determinations of moisture, protein (6.5 conversion factor N2) and ash were performed according to the 
Association of Official Analytical Chemists (2019); lipids by the Bligh-Dyer method (BLIGH & DYER, 1959); 
total crude fiber (TCF) through the Fiber Analyzer-Ankom 220 device (ANKOM, 2000) and carbohydrates, 
by difference. The determination of the total phenolic compounds and tannins of the samples was performed 
according to Singleton and Rossi (1965) with modifications using the Folin Ciocalteu reagent. To prepare 
the standard calibration curve, a standard solution of gallic acid (100 mg/L) was used and from this, diluted 
concentrations between 0 and 12 mg/L (R² = 0.9975). As for tannins, a standard solution of tannic acid (100 
mg/L) and from this, prepared diluted concentrations between 0 and 10 mg/L (R² = 0.9967). The measures of 
absorbance of gallic acid and tannic acid standards, as well as for the samples were performed at 765 nm. The 
results of total phenolic compounds and tannins were expressed as mg Eq of gallic acid/100g (mg GAE/100 g) 
and mg Eq of Tannic acid/100 g (mg TAE/100 g), respectively.

Statistical analysis

The results of the tests were submitted to analysis of variance and the means, when significant, compared 
by Tukey’s test at 5% probability, using SAS® software version 8.0 (Statistical Analysis System Institute-SAS 
Institute, 1999).

Results and Discussion

The results of the analysis of unconventional root meal (purple yam, tupinambo and ariá) are shown in 
Table 1.

Source: the authors
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Table 1 - Nutritive value of unconventional root flours (purple yam, tupinambo and aria).
Roots Moisture (%) Proteins (%) Ashes (%) Lipids (%) Fibers (%) Carbohydrates (%)
Yam purple 8,52±0,06a 7,47±0,31a 3,22±0,07a 0,13±0,03a 2,51±0,11a 78,18±0,29a

Tupinambo 9,37±0,04b 8,93±0,07b 3,15±0,15a 1,76±0,09b 4,85±0,09 b 71,52±0,47b

Aria 8,31±0,10a 8,72±0,30b 4,42±0,07b 0,18±0,02a 0,92±0,02c 77,46±0,26a

The data in Table 1 show that there was no significant variation (p<0.05) between purple yam and ariá 
samples for moisture, lipids and carbohydrates; tupinambo and ariá samples for proteins and purple yam and 
Jerusalem artichoke for ashes. The other samples showed significant variation (p<0.05).

The moisture content (%) of the flours varied between 8.31±0.10 and 9.37±0.04, with higher for tu-
pinambo flour and lower for aria flour, respectively (Table 1), in compliance with the Brazilian Legislation for 
flour, cereal starch and bran, which allows up to 15% humidity (BRAZIL, 2005). Vegetables, in general, have a 
high moisture content in the form of free water, which contributes to the rapid deterioration process. Thus, 
the dehydration of these products is an alternative as an important conservation method, whose main objecti-
ve is the partial removal of water. Dehydration in an oven, for example, has as its main advantages the low cost 
and attainment of products with satisfactory microbiological safety (GOMEZCACERES et al., 2013).

Different researches carried out with flours obtained from tubers found moisture content between 
7.05% and 14.2%, Camargo (2018) - sweet potato (Ipomoea batatas) crop, Beauregard biofortified with ca-
rotenoids; Nascimento et al. (2013) - Organic sweet potato (Ipomoea batatas L.) biofortified; Sá, et al. (2018) 
- yam (Dioscorea spp.); Chirsanova et al. (2021) - tupinambo - cultivars Amículo II and Solar; Lee et al. (2017) 
Tupinambo.

The flours had a protein content (%) that ranged from 7.47±0.31 to 8.93±0.07, being higher and lower 
for Jerusalem artichoke flour and purple yam, respectively (Table 1). Protein is an important nutrient for grow-
th and development of the human being, especially when it has in its structure, essential amino acids. There-
fore, foods that contain higher levels of these nutrients are important. Different concentrations of proteins 
in flours obtained from several tubers have been reported in literature: Sawicka et al. (2015) cited a content 
average of 1.09% protein on a dry basis in different Ipomoea potato cultivars; Nascimento et al. (2013) found 
5.48% - sweet potato (Ipomoea batatas L.) organic and biofortified; Sá et al. (2018) 7.16% - yam.

Apostol et al. (2015), with the aim of developing richer flours nutritionally for use as functional ingredients 
in the food products industry, compared different proportions of wheat flour with leaves and roots of the pur-
ple yam (Helianthus tuberosus L). The authors cite that in 100% of wheat flour obtained 13.76% of proteins, 
and in contrast, the flour with 100% of the purple yam obtained 10.45% of protein. The highest content 
protein (18.95%) was found in 100% purple yam leaf flour. Pinar, etc. al. (2021) found, in different Jerusalem 
artichoke cultivars, protein levels that range from 5.82 to 13.36%.

Although vegetables are not recognized as a protein source, some of these have quality proteins due to 
the presence of essential amino acids such as lysine, threonine, isoleucine, leucine, tyrosine (MOURA et al., 
1982; BÁRTOVÁ; BARTA, 2009; CAMARGO, 2018). Moura et al. (1982) studied six cultivars of the genus 
Dioscorea, and it was found that the protein present in three species is considered of quality, since it has six-
teen different amino acids, in which eight of them are essential.

Teixeira et al. (2016) studied the influence of amazonian tubers (D. trifida - amazonia yam; C. allouia - ariá 
and D. altissima - yam) in the growth of intestinal bacteria. The best results were for the yam from the amazon 
and ariá. Those tubers were efficient in the production of flour source of carbohydrates, minerals and essential 
amino acids (tryptophan and valine), both with prebiotic effects. The aria flour presented the nutritive value: 
carbohydrates (81%), lipids (0.9%), proteins (4.2%), fibers (1.9%) and moisture (11.26%).

Ariá flour was also researched by Seho et al. (2019) and the results showed that aria flour presented an 
important content of carbohydrates and low-fat content. The authors cite that the functional, sensory, nutri-
tional aspects (essential amino acids such as methionine and cysteine) of aria may play an important role in 
diets.

Regarding the ash content (%), which represents the total mineral content in the sample, a variation 

Different lowercase letters in the same column indicate a significant difference between samples (One Way ANOVA and Tukey Test, 
p<0.05). Source: Survey data (2022).
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between 3.15±0.15 to 4.42±0.07 can be observed in Table 1. The jerusalem artichoke flour has the highest 
value and the aria flour the lowest. This variation was also observed in different works: Sawicka et al. (2015) 
and Techeira et al. (2018) found 1.07% and 1.86%, respectively, of the mineral content in a cultivar of Ipomo-
ea potato; Nascimento et al. (2013) cite 2.88%, on a dry basis, in the sample of biofortified sweet potato; Sá 
et al. (2018), 3.60% in the flour obtained from yams (Dioscorea spp.). According to Chirsanova et al. (2021), 
jerusalem artichoke (Helianthus tuberosus), also known as Jerusalem artichoke, contains several minerals, such 
as potassium, magnesium, zinc, calcium, sodium, copper, iron and phosphorus. Other authors also investigated 
the ash content in jerusalem artichokes, finding the following values: Wang et al. (2020) - 3.13% and Catanã et 
al. (2018) - 6.91%. On the other hand, Sá et al. (2018) observed 3.60% ash in purple yam flour, corroborating 
the present work. Generally, flours from vegetable products have higher ash content compared to wheat flour 
(CAMARGO, 2018).

As for the lipid content (%), the values obtained from the flours in Table 1 show a variation between 
0.13±0.03 (purple yam) and 1.76±0.09 (tupinambo). Apostol et al. (2015) observed 2.2% of lipids in Helian-
thus tuberosus flour, while Sá et al. (2018) found 0.08% of lipids in yam flours; Techeira et al. (2014), 0.34% in 
raw pumpkin sweet potato flour and Nascimento et al. (2013) 0.60% in biofortified sweet potato. According 
to Camargo (2018), the presence of lipids in biofortified sweet potato is important, as it influences the bio-
availability of carotenoids, since they are fat soluble and need fat to be converted into vitamin A in the body.

The results obtained from the total fiber contents (%) in the flours presented values between 0.92±0.02 
(ariá) and 4.85±0.09 (tupinambo). According to Resolution RDC No. 54, of November 12, 2012, which 
provides for the Regulation Technician on Complementary Nutritional Information, the food, to be classified 
with “high fiber content”, must contain a minimum of 5g per serving or a minimum of 6g /100g in prepared 
dishes. To be defined as a “fiber source”, it must contain at least 2.5g per serving or at least 3g/100g in prepa-
red dishes, without considering the contribution of the ingredients used in their preparation (BRAZIL, 2012). 
Therefore, purple yam and jerusalem artichoke flour can be considered as a source of fiber.

According to Cecchi (2003), although fibers do not have nutritional value, their determination is also 
considered important in food products, since their structures and characteristics perform different physiolo-
gical functions in the gastrointestinal tract. Jerusalem artichoke is known for its high content of inulin, which 
represents about 80% of the total fiber composition. The fructans inulin and oligofructose are the unavailable 
carbohydrates most investigated in studies involving humans, being the only ones scientifically proven to be 
resistant to acidity stomach, hydrolysis by mammalian gastrointestinal enzymes, and absorption gastrointes-
tinal tract and fermented by the intestinal microbiota. In this way, they work as a prebiotic food ingredient, 
with beneficial potential for microbiota intestinal tract (KAUR; GUPTAR, 2002; SAENGTHONGPINIT; SAJJA-
ANANTAKUL, 2005; GIBSON et al., 2004).

Chirsanova et al. (2021) report that the fiber content found in tupinambo ranged from 6.85 to 7.67% and 
Sá et al. (2018) - 5.5% in yam flours (Dioscorea spp.); Leonel et al. (2006) mentioned that the fiber content 
in yam flour was 3.96% and that this flour is predominantly composed of starch, but presents in its compo-
sition considerable levels of proteins and fibers and low lipid content. Camargo, (2018) found 3.43% of fiber 
in sweet potato flour biofortified, while Techeira et al. (2014) detected a higher value (5.51%) in the same 
type of flour. Fibers have several benefits at the gastrointestinal tract, as they may increase peristalsis, reduce 
the absorption of plasma cholesterol, reduce the glycemic load, feed the beneficial bacteria of the intestinal 
microbiota and increase fecal content (GARCIA, 2013; CAMARGO, 2018).

For the contents of total carbohydrates (%), Table 1 shows that the flours of the roots showed a variation 
between 71.52±0.47 (tupinambo) to 78.18±0.29 yam purple, a result that was expected in relation to the 
analyzed samples, since they are foods considered energetic. Nascimento et al. (2013) evaluated sweet potato 
flour biofortified and found 65.18% of carbohydrates, while the values found in other researches for flours 
were from: Sá, et al. (2018) 83.66% in yam flour; Praznik et al. (2015) -71.0 to 77.2% in jerusalem artichoke 
flour in the Topstar, Gigant and Violet from Rennes varieties. These authors cite that their tubers do not con-
tain bitter tasting compounds and thus may be suitable for production of flour and bakery products.

Although some discrepancies were observed, in general, the data from the centesimal composition repor-
ted in this work (Table 1) were equivalent when compared to literature data. According to Chirsanova et al. 
(2021), climatic conditions, harvest date, fertilization, irrigation, genotype, parts of the plant, genetic improve-
ment, among others, influence the total content of plant nutrients. Thus, it is suggested that these flours can be 
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used in formulations of nutritionally enriched food products, contributing to the diversity of food consumption, 
and consequently, a more balanced diet.

The average values obtained from the bioactive compounds present in the flours of unconventional roots 
(purple yam, tupinambo and ariá) are presented in Table 2.

Table 2 - Total phenolics (mg GAE/100g) and tannins (mg TAE/100) of the flours of the uncon-
ventional roots (purple yam, jerusalem artichoke and ariá).
Flours mg GAE/100g mg TAE /100g
Purple yam 27.05±0.23ª 0.28±0.0a

Jerusalem artichoke 7.35±0.14b 1.41±0.01b

Ariá 15.62±0.81c 0.16±0.00c

Polyphenols are substances scientifically recognized for their potential antioxidant, being found mainly in 
vegetables. The bioactive compounds analyzed for the flours in Table 2 showed a statistically significant diffe-
rence (p<0.05), for the effect of the species studied, with the highest values of total phenolics (mg GAE/100g) 
and tannins (mg Tannic Ac./100g) were for purple yam flour (27.05±0.23) and tupinambo (1.41±0.01) and 
the lowest for jerusalem artichoke flour (7.35±0.14) and aria (0.16±0.00), respectively.

Several researchers have also investigated bioactive compounds in unconventional tubers. Showkat et al. 
(2019) evaluated the distribution and antioxidant activity of the main phenolic acids in the whole jerusalem 
artichoke plant (Helianthus tuberosus L.) (tuber, stem, leaf and flower) and found greater concentration of total 
phenolics in leaves (4.5-5.7 mg GAE/g), followed by flowers (2.1- 2.9 mg GAE/g); tubers (0.9-1.4 mg GAE/g) 
and stem (0.1-0.2 mg GAE/g). The condensed tannin values found by Pinar et al. (2021) in tupinambo was 
0.95 to 1.67%. Danilcenko et al. (2017) also studied the distribution of compounds of bioactive substances 
in tubercles of jerusalem artichoke cultivated organically during the period of growth. The concentration of 
total phenolics varied throughout the period of growth in all tested cultivars, with the highest concentrations 
of these compounds in march 2014 on Rubik’s tuber cv. (17.58 mg/100 g) and in May 2014 in the tubers of 
Albik cv. (17.22 mg/100g). When the plants started to accumulate nutrients, a significant decrease in phenolic 
content was estimated, considering the totals in all 3 cultivars in the month of June 2014.

The effect of heat treatment on the concentration of bioactive compounds in purple yam flour (Diascorea 
alata) was investigated in the work of Ezeocha and Ojimelukwe (2012). According to the authors, the levels 
of flavonoids in raw D. alata were 1.38% and after boiling for 30 and 60 min reduced to 0.93%, 0.65%, res-
pectively. While the tannin content in raw D. alata was 0.21%, a loss of 14% occurs after boiling for 90 min. 
Gabilondo (2015) studied the variation of antioxidant compounds of two sweet potato cultivars (Ipomoea 
batatas L.; Lam) with orange pulp - Beauregard and Colorado INTA - during storage at 13°C. An increase in 
antioxidant activity and total phenolic content were observed, especially in the crop. In another work, Im et al. 
(2021) identified more than 18 types of bioactive compounds in the inner and outer layers of five purple sweet 
potato cultivars from the ones harvested in Korea (Sinjami, Jami, Danjami, Yeonjami and Borami), concluding 
that the outer layers of cultivars Sinjami and Jami showed higher concentrations, being considered potential 
sources of anthocyanins and other phenolics. Still in purple sweet potato, Soares et al. (2014) researched di-
fferent cultivars and found an average value of 83.50 mg TAE/g of total phenolics, evidencing the ellagic acid 
predominance.

Despite the excellent perspectives for the use of flours from these vegetables, further studies are needed 
regarding techniques for industrial scale production and insertion of these flours in the preparation of bakery 
products, as well as the toxicological safety of the products produced. Purple yam, Jerusalem artichoke and 
aria are foods traditionally consumed for a long time, with no reports of toxicity (BUENO; WEIGEL, 1983; 
FERREIRA et al., 2020; ISHNIYAZOVA et al., 2020), however, we did not find studies regarding the possible 
toxicological risks of the flours derived from them.

Different lowercase letters in the same column indicate significant difference between samples (One Way ANOVA and Tukey Test, 
p<0.05). Source: Survey data (2022).
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Final Considerations

It is concluded that the samples of unconventional edible root meal (purple yam, tupinambo and ariá) 
evaluated showed significant nutritional value, as well as bioactive compounds, with the possibility of use in 
formulations of food products. However, it is suggested that other complementary analyses should be carried 
out, examples of the technological characteristics of the flours, as well as the presence of compounds with 
anti-nutritional properties and toxic compounds. Is it important to encourage the production of flour from 
these products, since it would be contributing to add value to them, strengthen sustainable family farming and 
develop new raw materials to promote food security.
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