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Introduction
There are many reasons that force us to seek and study strategies 

that allow us to increase crop productivity and increase food 
production. The main reason is the continuous increase in the world 
population, added to the progressive reduction of the cultivable area 
due to the advance of urbanization, soil erosion and soil contamination 
due to the accumulation of toxic products, are aspects that make it 
essential the application of strategies and biotechnologies. Among 
these strategies, the use of new crops stands out, fundamentally 
those called nutraceuticals, that is, in addition to providing food, 
they provide medical or health benefits, including the prevention or 
treatment of diseases. That is why this work tries to contribute to the 
dissemination of knowledge about the characteristics of topinambur 
(Helianthus tuberosus L.) and yacón [Smallanthus sonchifolius 
(Poeppig & Endlicher) H. Robinson] crops, both with nutraceutical 
potential, through in order to improve its production, consumption 
and utilization.

Crops

Topinambur and yacón crops date back to pre-Columbian times 
and have remained for a long time restricted to very small areas since 
they are adapted to Andean ecological conditions, where their use is 
strongly linked to the traditions of the peoples,1 but in recent years 
the study of these crops for their nutraceutical properties has gained 
great interest.

Topinambur (Helianthus tuberosus L.) 

The cultivation of topinambur (Helianthus tuberosus L.) is also 
known as tupinambo, pataca, Jerusalem artichoke, topi and sweet 
potato sunflower, it is native to the central region of North America2 
and belongs to the botanical family of the Asteraceae (Table 1).

Topinambur can be considered a multipurpose crop, since its 
production is carried out for its following uses: horticultural, forage 
and industrial, in addition in Turkey it is considered a medicinal plant 
where diabetic people consume the tubers.3

Table 1 Taxonomy of Helianthus tuberosus

Kingdom Plantae

División Magnoliophyta

Class Magnoliopsida

Order Asterales

Family Asteraceae

Subfamily Asteroideae

Tribe Heliantheae

Subtribe Helianthinae

Gender Helianthus

Species Helianthus 
tuberosus L.

Fountain: https://www.tropicos.org/name/2700862

Human nutrition: topinambur is a crop with great potential for 
human consumption as a horticultural species and for the preparation 
of food for diabetics and celiacs, due to its inulin content. The tubers 
can be consumed fresh, they can be transformed into flour for use 
in pastry.4 Topinambur tubers are considered a “gourmet” vegetable2 
for their healthy nutritional qualities and as delicacies, considering 
that they do not contain gluten. The way to obtain a healthy food 
for daily consumption using topinambur tubers as raw material has 
been studied,5,6 as well as the effect of the culinary preparation on 
the carbohydrate composition, the texture and sensory quality of 
the tubers.6,7 Its chemical composition, rich in sugars, mainly inulin, 
allows it to act as an excellent prebiotic.8,9

The feasibility of preparing topinambur puree was determined, 
which is considered beneficial for health due to its high content of 
fructans, whose minimum quantified value was 7.4% in the prepared 
product, and it is estimated that it would be accepted. by the population 
and produced on an industrial scale as instant puree.6,10 The effect of 
feeding H. tuberosus tubers was studied and it was determined that its 
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Abstract

This review is about two crops, topinambur (Helianthus tuberosus L.) and yacón 
[Smallanthus sonchifolius (Poeppig & Endlicher) H. Robinson], which due to their 
properties should be considered as nutraceutical foods. The common characteristics they 
present are discussed, such as belonging to the same botanical family (Asteraceae), being 
ancestral crops produced for their different uses (horticultural, forage and industrial), and 
for generating tubers that store carbohydrates such as inulin and fructooligosaccharides 
(FOS). In addition, these compounds are considered to have beneficial effects on nutrition 
and human health, which would allow them to be defined as nutraceutical foods. Therefore, 
the objective of this review is to contribute to the dissemination of knowledge about the 
characteristics of topinambur (Helianthus tuberosus) and yacón (Smallanthus sonchifolius) 
crops, in order to improve their production, consumption and use.
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consumption improves glucose tolerance and hepatic lipid profile in 
rats fed a high-fat diet, so it was concluded that H. tuberosus tubers 
topinambur exert anti-fat effects in the liver, based on improvements 
in glucose tolerance and liver lipid profile.11 In addition, topinambur 
tubers have been used for wine and beer production for many years 
in France.2

Animal feeding: Topinambur is considered a valuable fodder since 
the aerial part is used as fodder in the summer season and the tubers 
in the winter season. The tubers, leaves and stems of H. tuberosus 
have a wide variety of uses, including as food for different types of 
livestock: cattle, pigs, goats. For example, it constitutes an important 
part of the diet of pigs in Cuba12 and the aerial parts of H. tuberosus 
are considered valuable forage in the diet of sheep.13 The effect of H. 
tuberosus in the diet of laying hens was studied and it was determined 
that the production, quality, and cholesterol content of eggs were not 
affected, and no adverse effect was recorded on the performance and 
quality of the eggs of the hens.14 A high production of nectar and pollen 
was also determined in H. tuberosus, which is why it constitutes an 
attractive food resource for pollinators, since flowering occurs at a 
time of low food supply for bees and wasps.15

Industrial use: Numerous investigations indicate the potential of H. 
tuberosus to produce bioethanol and ethanol.16–23 In addition, it has 
advantages over other crops, mainly due to its high biomass yield. 
Research on the processing of the biomass of H. tuberosus, allowed 
the extraction of commercially interesting phenolic acids, as natural 
antioxidants for food, with pharmaceutical and cosmetological 
applications, and as fungicides,24 as well as the production of cellulose 
from topinambur stems.25

Other uses: Helianthus tuberosus can be considered an important 
source of raw material for various industries. Currently, work is 
being done on the extraction of different chemical compounds (such 
as sugars, 5-hydroxymethylfurfural, levulinic acid, inulin, phenolic 
compounds such as chlorogenic acid, gallic acid, salicylic acid and 
caffeic acid, as well as terpenes and flavones) and on the development 
of efficient and low-cost extraction and purification techniques.25–29

Topinambur leaves were found to exhibit remarkable 
antimicrobial, antifungal, and anticancer activities. Phytochemical 
studies have revealed that polyphenols, especially chlorogenic acid, 
have been considered responsible for these benefits for human health. 
Chlorogenic acid (3-0-caffeicoylquinic acid, 3-CQA), present in 
topinambur extracts, has recently received significant attention due 
to its wide spectrum of pharmacological properties that include 
anticancer, antioxidant, anti-inflammatory, hypoglycemic and 
hepatoprotective agents, widely used in the pharmaceutical, food 
and cosmetic industries. It is also a promising compound used as 
a precursor for the development of drugs that can control the HIV 
virus, AIDS. The sources of chlorogenic acid are limited; hence the 
importance of the production of H. tuberosus leaves, as raw material 
for its extraction.29

The antifungal activity of phenolic substances extracted from H. 
tuberosus leaves was analyzed and their potential use to improve the 
preservation of stored fruits and vegetables through the development 
of treatments with new natural antifungals was studied, and it was 
concluded that topinambur leaves could be a potential source of 
natural fungicides.30

In Thailand, the content of nutrients and toxic substances in 
commonly consumed tubers of H. tuberosus was evaluated. This 
study determined the nutrients, chemical contaminants (insecticide 
residues and heavy metals) and natural toxic substances (nitrate, 

nitrite, cyanide, oxalate, phytate and trypsin inhibitor) present in 
topinambur tubers. All samples contained considerable amounts of 
fructans and dietary fiber, as well as potassium and iron. All samples 
had very low amounts of insecticide residues and naturally occurring 
toxicants (cyanide and trypsin inhibitor, as well as Pb, Cd, nitrate and 
nitrite, as well as oxalate and phytate31 the composition of foods and 
establish the safety of their consumption.

Research developed by Willscher et al.,32 indicate that H. tuberosus 
is a suitable plant for phytoremediation technologies due to its 
ability to phytoextract heavy metals, such as Mn, Zn, Cd and Ni, in 
addition to growing in soils at different pH levels (4 to 6). Therefore, 
they consider it as a promising species to achieve the success of 
phytoremediation of soils affected by mining and contaminated with 
heavy metals. Marzec et al.,33 determined that H. tuberosus plants 
can be successfully used in wastewater treatment plants, achieving 
high efficiency in the removal of suspended solids and, due to their 
high potential for biomass production, they can also be exploited 
as a bioenergy resource. Given that topinambur is a potential raw 
material for the sustainable production of bioenergy, which includes 
biofuels such as bioethanol, biobutanol, biogas and others, as well as 
precursors for the development of medicines, cosmetics, and food, 
fundamentally, and in sanitation procedures for soils contaminated 
with heavy metals. For these reasons, topinambur is considered a 
multipurpose crop and an important raw material for its environmental 
benefits and agronomic performance.

Botanical description: Helianthus tuberosus is a perennial herbaceous 
plant with robust, pubescent, and branched stems that can reach 2 to 3 
meters in height, with tubers that bear rhizomes. The leaves vary from 
3 to 8 centimeters wide and 10 to 20 centimeters long. Mature leaves 
are rough in texture with coarse hairs on the upper surface and fine 
pubescence below. They have inflorescences in terminal chapters of 
yellow flowers and approximately 3 to 8 centimeters in diameter.28,34 

(Figure 1).

Figure 1 Phenology of topinambur (H. tuberosus) cultivation.72 

The roots are fibrous, with short rhizomes that end in a hypogeal 
cauline tuber. These underground organs are oblong, scaly, and 
reserve inulin instead of starch.34,35 The tubers vary from knobby to 
round clusters and have a color range from red to white.36 Cultivated 
varieties produce white tubers that cluster near the main stem in 
contrast to wild types that produce elongated reddish tubers at the end 
of long rhizomes.

Topinambur is a plant with an annual cycle, and the development 
of the tubers can be summarized as follows: the stolons begin to grow, 
and the tubers appear ten days later.37 The number of tubers increases 
until flowering, reaching about 20 to 40 per plant.37,38 The tubers 
continue to grow but not in number until the leaves dry. During the 
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winter, the stolons decompose slowly, leaving the tubers of the plant 
separated.37

Current research on H. tuberosus is fundamentally based on the 
study of different varieties, different crop management techniques, 
plant selection and improvement, optimization of analytical 
determinations of sugars, etc., with the aim of obtaining higher 
yields and better inulin contents,22,30,37–41 obtained transgenic potatoes 
by transferring the genes (Ht1-SST and Ht1-FFT) isolated from H. 
tuberosus and expressed in potatoes, for which these could potentially 
be used as a nutritional supplement with properties that promote 
growth. health and/or as a crop capable of withstanding unfavorable 
conditions and having resistance against abiotic stress due to cold and 
drought fundamentally.

Yacon [Smallanthus sonchifolius (Poeppig & Endlicher) 
H. Robinson]

Like the topinambur (H. tuberosus), the yacón (Smallanthus 
sonchifolius) belongs to the botanical family Asteraceae (Table 2). It 
is a tuber plant native to the Andes,42 where it has been cultivated 
for a long time. Centuries by pre-Inca cultures whose original habitat 
is the highlands of the Andes, from southern Colombia to northern 
Argentina.43

Table 2 Taxonomy of Smallanthus sonchifolius

Kingdom Plantae

División Magnoliophyta

Class Magnoliopsida

Order Asterales

Family Asteraceae

Subfamily Asteroideae

Tribe Smallanthus

Species Smallanthus sonchifolius (Poepp. & Endl.) H. Robinson

SYNONYM Polymnia sonchifolia Poepp. & Endl.

Fountain: https://www.tropicos.org/name/2734075

Its name comes from the Quechua word Q.I. o Waywash, yakun 
(← yakunyuq), and substantive inflection of the yaku voice that 
names water, precisely the yacón is quite juicy and sweet. It acquires 
several common names by region or synonyms, such as llacón, jicama, 
Yacuma, puche, arizona, arikoachira, aricoma and racón.

Yacón consumption has been associated with the prevention of 
chronic diseases, such as: dyslipidemia and insulin resistance, as 
well as colon cancer, since it reconstitutes the beneficial microflora 
of the colon, improves calcium assimilation, corrects constipation, 
reduces blood cholesterol e for prebiotic, antidiabetic, antioxidant, 
and antimicrobial effects.44–48 It is an ideal food for diabetics and 
for people who want to lose weight since its consumption does not 
raise the concentration of glucose in the blood and provides very 
few calories to the diet. These properties are strongly associated 
with phenolic compounds and fructooligosaccharides (FOS) and it is 
proven that these compounds have beneficial effects on nutrition and 
health.49 In contrast to other root crops, which store carbohydrates in 
the form of starch, yacón accumulates carbohydrates such as inulin 
and fructooligosaccharides (FOS), fructose polymers, which cannot 
be hydrolyzed by the human body and pass through the digestive tract 
without Being metabolized, it does not increase the blood glucose 

level, providing calories lower than sucrose, excellent for hypocaloric 
diets and diets for diabetics.50–52 Yacón tubers have a pleasant, sweet 
taste.

Its importance lies in the presence of bioactive components present 
mainly in the tuber and leaves of the plant, which has aroused great 
interest due to its content of FOS and phenolic compounds with 
beneficial properties for health, since the low digestibility of FOS 
allows it to be consumed by diabetics, because they do not raise the 
level of glucose in the blood and their consumption is associated with 
other properties such as the reduction of cholesterol and triglycerides; 
improves calcium absorption, strengthens the immune system, 
prevents and reduces the risk of colon cancer, prevents constipation, 
and restores the intestinal flora,43,53–55 Yacón contains FOS (50–70% 
of its dry weight) and is therefore considered a prebiotic.) Yacón was 
found to prevent enteric infection caused by a strain of Salmonella 
enteritidis serovar Typhimurium (S. typhimurium) in mice.56 While in 
experiments carried out by Grancieri et al.,57 they observed that yacón 
flour supplemented in the diet of mice promoted beneficial effects on 
the health of the intestine of animals with induced colorectal cancer.

Phytochemical studies demonstrated the presence of bioactive 
sesquiterpene lactones in yacon, which induce different mechanisms 
of cell death in three cancer cell lines. The results indicate that yacón 
sesquiterpene lactones possess remarkable cytotoxicity, especially 
fluctuanine and polymatin, and may have the potential to be 
developed into therapeutically useful drugs,48,58,59 studied the chemical 
components of yacón leaves grown in China, determined the presence 
of antidiabetic components, monoterpenes, sesquiterpenes and 
diterpenes, which have a physiological role in antimicrobial activities 
and pest resistance, in addition to providing chemotaxonomic 
information. Meanwhile, research carried out in Japan managed to 
isolate substances such as uvedafolin, the leading compound of new 
anticancer agents, from yacón leaves.60 Due to its properties, research 
was carried out to study yacón syrup, produced from tubers, and to 
determine the feasibility of manufacturing candies and other products 
based on it.43,55,61

Due to the high concentration of fructans contained in the tubers 
of S. sonchifolius, the protective effects of its intake against colon 
carcinogenesis are investigated.62 De Moura et al.,32 determined the 
potential benefit of yacón intake for the prevention of colon cancer; 
their findings indicate that yacón can reduce the development of colon 
cancer. While the consumption of S. sonchifolius tubers is becoming 
more popular in the Japanese diet due to its low caloric value and 
high fiber content. Recent studies have suggested that feeding yacón 
prevents and controls diabetes by lowering blood glucose.50,55,64 
However, in Peru, yacón is a traditional crop and is part of the 
food and medicinal biodiversity for its antioxidant, hypoglycemic 
and antibacterial properties. Due to these characteristics, its use as 
a functional food and/or nutraceutical is popular and promising.49,65 
Both the roots and the leaves are used there, and it is marketed fresh 
and in the form of juices, syrups, tea in boxes with filter sachets.

Yacón-based beverages were shown to improve diabetic status 
in rats. Yacón has been widely recognized as an excellent source 
of bioactive compounds, including prebiotics and antioxidants,66–68 
which may be beneficial to health. Experimental data indicate that 
prebiotics and some specific polyphenols could reduce the severity or 
incidence of degenerative diseases, such as diabetes. Dionisio et al.,69 
evaluated the hypoglycemic effect of a beverage composed of yacón 
and Anacardium occidentale in diabetic rats induced by alloxan. The 
results strongly support that yacón and cashew-apple have important 
hypoglycemic properties that could improve diabetic status.
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S. sonchifolius, native to the Andean region, grows between 
2,000 and 3,500 meters above sea level. Its cultivation dates to pre-
Columbian times and has remained for a long time restricted to very 
small areas since it is adapted to the ecological conditions of the 
Andes.1 Currently, distributed in much of the Andean territory as a 
wild plant or in cultivation, from northern Ecuador to northwestern 
Argentina. The center of diversity is located between the Apurimac 
basin in southern Peru (14° S) and La Paz in Bolivia (17° S), in 
this territory the highest genetic diversity of yacón is found.70 S. 
sonchifolius has been successfully cultivated in various regions and 
with different climates, including Brazil, Czech Republic, China, 
Korea, Japan, New Zealand, Russia, Taiwan, United States and 
Argentina.43,71–73

Botanical description: Smallanthus sonchifolius is an herbaceous 
and perennial plant, but it is cultivated as an annual, from 1.5 to 3 
meters high.70 The stem is composed of a perennial underground part 
with annual aerial shoots that dry up after flowering. The aerial stem 
is cylindrical to angular, furrowed, hollow at maturity, and densely 
pubescent above. The leaves are opposite, with a decurrent blade 
towards the petiole; the leaf blade is broadly ovate with the base 
horned, auriculate or connate; the upper leaves are ovate-lanceolate; 
the upper part of the leaf is hairy and the lower or abaxial pubescent. 
Inflorescences in terminal capitula yellow to orange, with 1-5 axes, 
each with three capitula and densely pubescent peduncles (Figure 
2). Each chapter has an involucre made up of 5 to 8 uniseriate and 
ovate filariae and two types of flowers: the radial ones that are ligulate 
and the disc ones that are tubular. The ligulate flowers, around 15, 
are female and the tubular ones are male. The fruit is an achene with 
ellipsoidal shape, dark brown color, with smooth epidermis, solid 
endocarp characterized by the free detachment of the pericarp with 
a light rubbing; some ecotypes do not produce fruits and if they do, 
they are not viable.74

Figure 2 Phenology of yacón cultivation (S. sonchifolius). 

The underground system consists of three parts: the rhizomes or 
adventitious roots, fibrous or thin roots, and storage or tuberous roots. 
The rhizomes are rich in fibers and give rise to new plants. The fibrous 
roots are very thin, and their function is the absorption of water and 
nutrients. The roots of reserves of up to 20 fleshy and tuberous storage 
roots.53 Storage roots form from a branching system of underground 
axes; they are mostly napiform, can reach up to 25 cm long and 10 cm 
thick and weigh between 0.2-2 kg.53 The color of the root bark and 
storage tissue varies, depending on the clone, from white, cream, pink 
(striated), lilac and even brown.75

The plant forms, between the stems and the roots, an irregular 
mass of reserve tissue, with many buds that give rise to shoots and is 
called “vine” or “crown” that is obtained after harvesting. From this 

organ, the traditional “seed” is obtained in the form of portions of the 
crown that are the propagules for planting or planting the crop (Figure 
2). Therefore, the propagation of yacón for production purposes is 
predominantly vegetative, through propagules (or portions of the 
crown) with 4 or more buds or shoots.76,77

Yacón storage roots accumulate a large amount of inulin-type 
fructo-oligosaccharides (FOS). FOS constitutes about 10% of the 
fresh weight, and 70 to 80% of the dry weight. During storage of 
yacon storage roots, the concentration of FOS decreases. In New 
Zealand storage roots are stored for 30 days at 1°C with no change 
in FOS concentration. For the elaboration of products with a high 
concentration of FOS, the storage roots should be kept only for 
short periods in cold and dark spaces with high air humidity, and 
be processed, if possible, directly. Traditionally the storage roots 
remain in the sun for a couple of days after harvest, as this way the 
roots become sweeter due to the 40% loss of water. This means that 
the absolute amount of FOS is higher directly after harvest and the 
relative amount is higher after sun exposure. Storage conditions must 
be selected depending on the type of product desired.70

The tubers are consumed as a fresh fruit and used for making 
juices and meals. While the processed tubers, such as dehydrated 
flakes, jelly, sweet, pickled, jam, juices, liquor and with tea leaves. 
In addition, the whole plant is used as fodder and the stems are used 
to make “yista”, “llicta” or “llipta” (a solid preparation made with the 
ashes of these or other plants and used in the coking process). or coca 
insalivation).78,79

Discussion
The main purpose of this review was to know and determine the 

scientific characteristics of little-known crops such as topinambur (H. 
tuberosus) and yacón (S. sonchifolius), for which the completion of this 
work required the search with support scientist of numerous articles 
that report on the growth, development and production of topinambur 
and yacón crops. It was possible to establish the antecedents of the 
topinambur and yacón species that are linked to their morphology, 
composition, production, different uses, industrialization and 
fundamentally on their use in human nutrition, given by the effect of 
the consumption of these crops on the nutrition and health.

Conclusion
This work contributes to the dissemination of scientific knowledge 

of topinambur (Helianthus tuberosus L.) and yacón [Smallanthus 
sonchifolius (Poeppig & Endlicher) H. Robinson] crops. For all the 
above, it is observed that these crops have common characteristics, 
in addition to belonging to the same botanical family, they are 
ancestral crops produced for their different uses (horticultural, forage 
and industrial), for generating tubers that store carbohydrates such 
as inulin and fructooligosaccharides , and the consumption of these 
tubers is associated with the prevention of some diseases and they are 
considered an ideal food for diabetics and people who have obesity 
problems.

Therefore, both are multipurpose and nutraceutical crops with 
great potential, because they provide food and provide health benefits.

Acknowledgments
None.

Conflicts of interest
The authors declare no conflict of interest. 

https://doi.org/10.15406/jabb.2022.09.00283


Topinambur (Helianthus tuberosus) and yacon (Smallanthus sonchifolius): nutraceutical crops? 45
Copyright:

©2022 Gabriela et al. 

Citation: Gabriela DB, Eleodoro DV, Celia BW. Topinambur (Helianthus tuberosus) and yacon (Smallanthus sonchifolius): nutraceutical crops? J Appl Biotechnol 
Bioeng. 2022;9(2):41‒47. DOI: 10.15406/jabb.2022.09.00283

Funding
None.

References
1.	 Mansilla R, López C, Flores M, et al. Estudios de la biología reproductiva 

en cinco accesiones de Smallanthus sonchifolius (Poepp. & Endl.) 
Robinson. Ecol Apl. 2010;9(2):167–175.

2.	 Cosgrove DR, Oelke DA, Doll JD, et al. Topinambur. Alternative Field 
Crops Manual. Jerusalem artichoke. 1991.

3.	 Altundag E, Ozturk M. Ethnomedicinal studies on the plant resources of 
east Anatolia, Turkey. Procedia – Soc Behav Sci. 2011.

4.	 Gedrovica I, Karklina D, Fras A, et al. The non–starch polysaccharides 
quantity changes in pastry products where Jerusalem artichoke (Helianthus 
tuberosus L.) added. Procedia Food Sci. 2011;1:1638–1644.

5.	 Takeuchi J, Nagashima T. Preparation of dried chips from Jerusalem 
artichoke (Helianthus tuberosus) tubers and analysis of their functional 
properties. Food Chem. 2011;126:922–926.

6.	 Ibarguren L, Calderon M, Tessaro S, et al. Sensory evaluation of Jerusalem 
artichoke (Helianthus tuberosus L.) as food. RIA. 2019;45(2):204–210.

7.	  Bach V, Jensen S, Kidmose U, et al. The effect of culinary preparation 
on carbohydrate composition, texture and sensory quality of Jerusalem 
artichoke tubers (Helianthus tuberosus L.). LWT – Food Sci Technol. 
2013.

8.	 Iraporda C, Rubel IA, Manrique GD, et al. Influence of inulin rich 
carbohydrates from Jerusalem artichoke (Helianthus tuberosus L.) tubers 
on probiotic properties of Lactobacillus strains. LWT – Food Sci Technol. 
2019.

9.	 Volpini–Rapina LF, Ruriko Sokei F, Conti–Silva AC. Sensory profile and 
preference mapping of orange cakes with addition of prebiotics inulin and 
oligofructose. LWT – Food Sci & Technol. 2012;48:37–42.

10.	 Tessaro SE. Alimento con alto contenido de fructanos: puré de topinambur 
(Helianthus tuberosus L.). Tesis de grado. Fac. de Cs. Agrarias. Univ. 
Nac. de Cuyo. Mendoza. 2014.

11.	 Okada N, Kobayashi S, Moriyama K, et al. Helianthus tuberosus 
(Jerusalem artichoke) tubers improve glucose tolerance and hepatic 
lipid profile in rats fed a high–fat diet. Asian Pacific J of Trop Med. 
2017;10(5):439–443.

12.	 Ly J. Nitrogen and energy balance in pigs fed jerusalem artichokes 
(Helianthus tuberosus L.). Rev Comput de Produc Porcina. 2000.

13.	 Papi N, Kafilzadeh F, Fazaeli H. Use of Jerusalem artichoke aerial parts as 
forage in fat–tailed sheep diet. Small Rumin Res. 2019;174:1–6.

14.	 Yildiz G, Sacakli P, Gungor T. The effect of dietary Jerusalem artichoke 
(Helianthus tuberosus L.) on performance, egg quality characteristics and 
egg cholesterol content in laying hens. Czech J Anim Sci. 2006;51(8):349–
354.

15.	 Denisow B, Tymoszuk K, Dmitruk M. Nectar and pollen production of 
Helianthus tuberosus L. – an exotic plant with invasiveness potential. 
Acta Bot. Croat. 2019.

16.	 Parameswarab M. Urban wastewater use in plant biomass production. 
Resources, Conserv & Recyc. 1999;27:39–56.

17.	 Berenji J, Sikora V. Variability ASd stability of tuber yield of Jerusalem 
artichoke (Helianthus tuberosus L.). Helia. 2001;24:25–32. 

18.	 Kays SJ, Nottingham SF. Biology and chemistry of Jerusalem artichoke 
(Helianthus tuberosus L.). CRC Press. Taylor & Francis Group. 2008:478 
p. 

19.	 Lima Verde Leal M.R, Tarántola F, Roggiero A, et al. Biomassa para 
energía. Capítulo 5: Producao de etanol em regioes semi–áridas. 
UNICAMP Editora. 2008;113–131. 

20.	 Rebora C. Topinambur (Helianthus tuberosus L.):usos, cultivo y 
potencialidad en la región de Cuyo. Hort Argent. 2008;(63):27–37. 

21.	 Lelio H, Rebora C, Gómez L. Potencial de obtención de bioetanol a partir 
de topinambur (Helianthus tuberosus L.) regado con aguas residuales 
urbanas. Rev FCA UNCuyo. 2009;123–133.

22.	 Pimsaen W, Jogloy S, Suriharn B, et al.. Genotype by Environment (GxE) 
Interactions for Yield Components of Jerusalem Artichoke (Helianthus 
tuberosus L.). Asian J Plant Sci. 2010;9(1):11–19.

23.	 Chi ZM, Zhang T, Cao TS, et al. Biotechnological potential of inulin for 
bioprocesses. Bioresource Technol. 2011;102:4295–4303.

24.	 Showkat MM, Falck–Ytter AB, Strætkvern KO. Phenolic Acids in 
Jerusalem Artichoke (Helianthus tuberosus L.):Plant Organ Dependent 
Antioxidant Activity and Optimized Extraction from Leaves. Molec. 
2019;24(18):3296.

25.	 Prusov AN, Prusova SM, Zakharov AG, et al.. Potential of Jerusalem 
Artichoke Stem for Cellulose Production. Eurasian Chem–Technol J. 
2019.

26.	 Yuan X, Cheng M, Gao M, et al. Cytotoxic constituents from the leaves of 
Jerusalem artichoke (Helianthus tuberosus L.) and their structure–activity 
relationships. Phytochem Lett. 2013.

27.	 Jeong GT. Catalytic conversion of Helianthus tuberosus L. to sugars, 5–
hydroxymethylfurfural and levulinic acid using hydrothermal reaction. 
Biom & Bioen. 2015.

28.	 Bach V, Clausen M.R, Edelenbos M. Production of Jerusalem Artichoke 
(Helianthus tuberosus L.) and Impact on Inulin and Phenolic Compounds. 
Process. Impact Act Components in Food Cap. 2015;12:97–102.

29.	 Sun PC, Liu Y, Yi YT, et al. Preliminary enrichment and separation 
of chlorogenic acid from Helianthus tuberosus L. leaves extract by 
macroporous resins. Food Chem. 2015;168:55–62.

30.	 Chen F, Long X, Yu M, et al. Phenolics and antifungal activities analysis 
in industrial crop Jerusalem artichoke (Helianthus tuberosus L.) leaves. 
Ind Crops Prod. 2013.

31.	 Judprasong K, Archeepsudcharit N, Chantapiriyapoon K, et al. Nutrients 
and natural toxic substances in commonly consumed Jerusalem artichoke 
(Helianthus tuberosus L.) tuber. Food Chem. 2018.

32.	 Willscher S, Jablonski L, Fona Z, et al. Phytoremediation experiments 
with Helianthus tuberosus under different pH and heavy metal soil 
concentrations. Hydrometal. 2017.

33.	 Marzec M, Gizińska–Górna M, Jóźwiakowski K, et al. The efficiency and 
reliability of pollutant removal in a hybrid constructed wetland with giant 
miscanthus and Jerusalem artichoke in Poland. Ecol Eng. 2019.

34.	 Mombelli JC. Evaluación agronómica del topinambur (Helianthus 
tuberosus L.). EEA INTA Manfredi. 2011

35.	 Fawzi EM. Comparative study of two purified inulinases from 
thermophile Thielavia terrestris NRRL 8126 and mesophile Aspergillus 
foetidus NRRL 337 grown on Cichorium intybus L. Brazilian J Microbiol. 
2011;42:633–649.

36.	 Rossi R, Chicahuala MS. Evaluación productiva de topinambur 
(Helianthus tuberosus L.) bajo diferentes densidades y fertilización en el 
semiárido central de la Argentina. Hort Argent. 2017;36(90):49–58.

37.	 Schorr–Galindo S, Guiraud JP. Sugar potential of different Jerusalem 
Artichoke cultivars according. Bioresource Technol. 1997;60:15–20. 

38.	 Andrada H, Di Barbaro G, Paz I, et al. Evaluación productiva del 
cultivo de Helianthus tuberosus para las condiciones agroclimáticas de 
Catamarca. ReBeA. 2012;2(2):42–54. 

39.	 Terzic S, Atlagic J, Maksimovic I, et al.. Genetic variability for 
concentrations of essential elements in tubers and leaves of Jerusalem 
artichoke (Helianthus tuberosus L.). Sci Hort. 2012;136:135–144.

https://doi.org/10.15406/jabb.2022.09.00283
http://www.scielo.org.pe/scielo.php?script=sci_arttext&pid=S1726-22162010000200012
http://www.scielo.org.pe/scielo.php?script=sci_arttext&pid=S1726-22162010000200012
http://www.scielo.org.pe/scielo.php?script=sci_arttext&pid=S1726-22162010000200012
https://hort.purdue.edu/newcrop/afcm/jerusart.html
https://hort.purdue.edu/newcrop/afcm/jerusart.html
https://cyberleninka.org/article/n/201826
https://cyberleninka.org/article/n/201826
https://www.sciencedirect.com/science/article/pii/S2211601X11002434
https://www.sciencedirect.com/science/article/pii/S2211601X11002434
https://www.sciencedirect.com/science/article/pii/S2211601X11002434
https://www.sciencedirect.com/science/article/abs/pii/S0308814610014986
https://www.sciencedirect.com/science/article/abs/pii/S0308814610014986
https://www.sciencedirect.com/science/article/abs/pii/S0308814610014986
https://repositorio.inta.gob.ar/xmlui/handle/20.500.12123/5657?locale-attribute=en
https://repositorio.inta.gob.ar/xmlui/handle/20.500.12123/5657?locale-attribute=en
https://www.sciencedirect.com/science/article/pii/S0023643813001540?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0023643813001540?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0023643813001540?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0023643813001540?via%3Dihub
https://agris.fao.org/agris-search/search.do?recordID=US201900145836
https://agris.fao.org/agris-search/search.do?recordID=US201900145836
https://agris.fao.org/agris-search/search.do?recordID=US201900145836
https://agris.fao.org/agris-search/search.do?recordID=US201900145836
https://www.sciencedirect.com/science/article/pii/S0023643812001156
https://www.sciencedirect.com/science/article/pii/S0023643812001156
https://www.sciencedirect.com/science/article/pii/S0023643812001156
https://bdigital.uncu.edu.ar/6793
https://bdigital.uncu.edu.ar/6793
https://bdigital.uncu.edu.ar/6793
https://www.sciencedirect.com/science/article/pii/S1995764517301177
https://www.sciencedirect.com/science/article/pii/S1995764517301177
https://www.sciencedirect.com/science/article/pii/S1995764517301177
https://www.sciencedirect.com/science/article/pii/S1995764517301177
https://agris.fao.org/agris-search/search.do?recordID=CU2011Y00390
https://agris.fao.org/agris-search/search.do?recordID=CU2011Y00390
https://www.cabdirect.org/cabdirect/abstract/20193466280
https://www.cabdirect.org/cabdirect/abstract/20193466280
https://www.agriculturejournals.cz/publicFiles/52312.pdf
https://www.agriculturejournals.cz/publicFiles/52312.pdf
https://www.agriculturejournals.cz/publicFiles/52312.pdf
https://www.agriculturejournals.cz/publicFiles/52312.pdf
https://hrcak.srce.hr/225647
https://hrcak.srce.hr/225647
https://hrcak.srce.hr/225647
https://link.springer.com/article/10.1007/s10681-011-0520-0
https://link.springer.com/article/10.1007/s10681-011-0520-0
https://www.routledge.com/Biology-and-Chemistry-of-Jerusalem-Artichoke-Helianthus-tuberosus-L/Kays-Nottingham/p/book/9781420044959
https://www.routledge.com/Biology-and-Chemistry-of-Jerusalem-Artichoke-Helianthus-tuberosus-L/Kays-Nottingham/p/book/9781420044959
https://www.routledge.com/Biology-and-Chemistry-of-Jerusalem-Artichoke-Helianthus-tuberosus-L/Kays-Nottingham/p/book/9781420044959
https://www.nipe.unicamp.br/docs/publicacoes/inte-biomassa-energia070814.pdf
https://www.nipe.unicamp.br/docs/publicacoes/inte-biomassa-energia070814.pdf
https://www.nipe.unicamp.br/docs/publicacoes/inte-biomassa-energia070814.pdf
https://www.horticulturaar.com.ar/es/articulos/topinambur-helianthus-tuberosus-l-usos-cultivo-y-potencialidad-en-la-region-de-cuyo.html#:~:text=Son cuatro los principales usos,inulina y producci%C3%B3n de etanol.
https://www.horticulturaar.com.ar/es/articulos/topinambur-helianthus-tuberosus-l-usos-cultivo-y-potencialidad-en-la-region-de-cuyo.html#:~:text=Son cuatro los principales usos,inulina y producci%C3%B3n de etanol.
https://bdigital.uncu.edu.ar/objetos_digitales/3126/lelioagrarias41-1.pdf
https://bdigital.uncu.edu.ar/objetos_digitales/3126/lelioagrarias41-1.pdf
https://bdigital.uncu.edu.ar/objetos_digitales/3126/lelioagrarias41-1.pdf
https://scialert.net/abstract/?doi=ajps.2010.11.19
https://scialert.net/abstract/?doi=ajps.2010.11.19
https://scialert.net/abstract/?doi=ajps.2010.11.19
https://pubmed.ncbi.nlm.nih.gov/21247760/
https://pubmed.ncbi.nlm.nih.gov/21247760/
https://pubmed.ncbi.nlm.nih.gov/31510058/
https://pubmed.ncbi.nlm.nih.gov/31510058/
https://pubmed.ncbi.nlm.nih.gov/31510058/
https://pubmed.ncbi.nlm.nih.gov/31510058/
https://ect-journal.kz/index.php/ectj/article/view/828
https://ect-journal.kz/index.php/ectj/article/view/828
https://ect-journal.kz/index.php/ectj/article/view/828
https://www.sciencedirect.com/science/article/abs/pii/S1874390012001887
https://www.sciencedirect.com/science/article/abs/pii/S1874390012001887
https://www.sciencedirect.com/science/article/abs/pii/S1874390012001887
https://www.cabdirect.org/cabdirect/abstract/20153145537
https://www.cabdirect.org/cabdirect/abstract/20153145537
https://www.cabdirect.org/cabdirect/abstract/20153145537
https://pubmed.ncbi.nlm.nih.gov/25172683/https:/www.sciencedirect.com/science/journal/03088146
https://pubmed.ncbi.nlm.nih.gov/25172683/https:/www.sciencedirect.com/science/journal/03088146
https://pubmed.ncbi.nlm.nih.gov/25172683/https:/www.sciencedirect.com/science/journal/03088146
https://www.sciencedirect.com/science/article/abs/pii/S0926669013001556https:/www.sciencedirect.com/science/journal/09266690
https://www.sciencedirect.com/science/article/abs/pii/S0926669013001556https:/www.sciencedirect.com/science/journal/09266690
https://www.sciencedirect.com/science/article/abs/pii/S0926669013001556https:/www.sciencedirect.com/science/journal/09266690
https://www.sciencedirect.com/science/article/abs/pii/S0308814616315114
https://www.sciencedirect.com/science/article/abs/pii/S0308814616315114
https://www.sciencedirect.com/science/article/abs/pii/S0308814616315114
https://www.sciencedirect.com/science/article/abs/pii/S0304386X16307253
https://www.sciencedirect.com/science/article/abs/pii/S0304386X16307253
https://www.sciencedirect.com/science/article/abs/pii/S0304386X16307253
https://en.x-mol.com/paper/article/1308233031381913600
https://en.x-mol.com/paper/article/1308233031381913600
https://en.x-mol.com/paper/article/1308233031381913600
https://pubmed.ncbi.nlm.nih.gov/24031675/
https://pubmed.ncbi.nlm.nih.gov/24031675/
https://pubmed.ncbi.nlm.nih.gov/24031675/
https://pubmed.ncbi.nlm.nih.gov/24031675/
https://repositorio.inta.gob.ar/xmlui/handle/20.500.12123/4401
https://repositorio.inta.gob.ar/xmlui/handle/20.500.12123/4401
https://repositorio.inta.gob.ar/xmlui/handle/20.500.12123/4401
https://www.sciencedirect.com/science/article/abs/pii/S0960852496001757
https://www.sciencedirect.com/science/article/abs/pii/S0960852496001757
https://www.sciencedirect.com/science/article/abs/pii/S0304423812000258
https://www.sciencedirect.com/science/article/abs/pii/S0304423812000258
https://www.sciencedirect.com/science/article/abs/pii/S0304423812000258


Topinambur (Helianthus tuberosus) and yacon (Smallanthus sonchifolius): nutraceutical crops? 46
Copyright:

©2022 Gabriela et al. 

Citation: Gabriela DB, Eleodoro DV, Celia BW. Topinambur (Helianthus tuberosus) and yacon (Smallanthus sonchifolius): nutraceutical crops? J Appl Biotechnol 
Bioeng. 2022;9(2):41‒47. DOI: 10.15406/jabb.2022.09.00283

40.	 Taha HS, Abd El–Kawy AM, Abd El–Kareem Fathalla M. A new 
approach for achievement of inulin accumulation in suspension cultures 
of Jerusalem artichoke (Helianthus tuberosus) using biotic elicitors. J 
Genetic Eng Biotechnol. 2012;10:33–38.

41.	 Moon KB, Ko H, Park JS, et al. Expression of Jerusalem artichoke 
(Helianthus tuberosus L.) fructosyltransferases, and high fructan 
accumulation in potato tubers. Appl Biol Chem. 2019.

42.	 Fernández EC, Viehmannová I, Lachman J, et al. Yacon [Smallanthus 
sonchifolius (Poeppig & Endlicher) H. Robinson]: a new crop in the 
Central Europe. Plant Soil Environ. 2006;52(12):564–570.

43.	 Manrique I, Párraga A, Hermann M. Yacon syrup: Principles and 
processing (8B). Conservación y uso de la biodiversidad de raíces y 
tubérculos andinos: Una década de investigación para el desarrollo 
(1993–2003). Centro Internacional de la Papa. Lima, Perú. 2005. 31 p.

44.	 Geyer M, Manrique I, Degen L, et al. Effect of yacon (Smallanthus 
sonchifolius) on colonic transit time in healthy volunteers. Digestion. 
2008;78(1):30–33.

45.	 Dornas WC, de Oliveira TT, Dores RGR, et al. Antidiabetic effects of the 
medicinal plants. Rev Brazilian J Pharmac. 2008;19(2A):488–500.

46.	 Genta S, Cabrera C, Habib N, et al. Yacon syrup: Beneficial effects on 
obesity and insulin resistance in humans. Clinical Nutr. 2009;28(2):182–
187. 

47.	 Ojansivu I, Ferreira CL, Salminen S. Yacon, a new source of prebiotic 
oligosaccharides with a history of safe use. Trends in Food Sci & Technol. 
2011.

48.	 Myint PP, Dao TTP, Kim YS. Anticancer Activity of Smallanthus 
sonchifolius Methanol Extract against Human Hepatocellular Carcinoma 
Cells. Molec. 2019;24(17):3054.

49.	 Pacheco MT, Escribano–Bailón MT, Moreno FJ, et al. Determination by 
HPLC–DAD–ESI/MSn of phenolic compounds in Andean tubers grown 
in Ecuador. J Food Comp & Anal. 2019.

50.	 Wagner M, Kamp L, Graeff–Hönninger S, Lewandowski I. Environmental 
and economic performance of yacon (Smallanthus sonchifolius) cultivated 
for fructooligosaccharide production. Sustain. 2019;11(17):4581.

51.	 Singh RS, Singh T, Larroche C. Biotechnological applications of inulin–
rich feedstocks. Bioresource Technol. 2019;2173: 641–653.

52.	 Silveira Adriano L, Dionísio AP, Pinto de Abreu FA, et al. Yacon syrup 
reduces postprandial glycemic response to breakfast: A randomized, 
crossover, double–blind clinical trial. Food Res Intern. 2019; 126:108682.

53.	 Santana I, Cardoso MH. Raíz tuberosa de yacon (Smallanthus 
sonchifolius):potencialidade de cultivo, aspectos tecnológicos e 
nutricionais. Ciência Rural Sta Ma. 2008;38(3):898–905.

54.	 Muñoz Jáuregui AM. Monografía del yacón Smallanthus sonchifolius 
(Poepp. & Endl.). Perúbiodiverso. Lima, Perú. 2009:5–60. 

55.	 Yan MR, Welch R, Rush EC, et al. A Sustainable Wholesome Foodstu_; 
Health Effects and Potential Dietotherapy Applications of Yacon. 
Nutrients. 2019;11(11):2632.

56.	 Velez E, Castillo N, Meson O, et al. Study of the effect exerted by fructo–
oligosaccharides from yacon (Smallanthus sonchifolius) root flour in an 
intestinal infection model with Salmonella typhimurium. British J Nutr. 
2013.

57.	 De Ford C, Ulloa JL, Catalán CAN, et al. The sesquiterpene lactone 
polymatin B from Smallanthus sonchifolius induces different cell death 
mechanisms in three cancer cell lines. Phytochem. 2015.

58.	 Dou DQ, Tian F, Qiu YK, et al. Structure elucidation and complete 
NMR spectral assignments of four new diterpenoids from Smallantus 
sonchifolius. Magnetic Resonance in Chem. 2008. 

59.	 Kitai Y, Zhang X, Hayashida Y, et al. Induction of G2/M arrest and 
apoptosis through mitochondria pathway by a dimer sesquiterpene lactone 
from Smallanthus sonchifolius in HeLa cells. J food & drug anal. 2017.

60.	 Boon C. Making Yacon Candy. Project Report International Potato Center, 
Lima, Perú. 2003. 28 p.

61.	 De Nadai Marcon L, de Sousa Moraes LF, dos Santos Cruz BC, et al. 
Yacon (Smallanthus sonchifolius)–based product increases fecal short–
chain fatty acids and enhances regulatory T cells by downregulating 
RORγt in the colon of BALB/c mice. J Func Foods. 2019;5:.333–342.

62.	 de Moura Nelci A, Caetano Brunno FR, Sivieri K, et al. Protective 
effects of yacon (Smallanthus sonchifolius) intake on experimental colon 
carcinogenesis. Food & Chem Toxicol. 2012;50:2902–2910.

63.	 Satoh H, Audrey Nguyen MT, Kudoh A, et al. Yacon diet (Smallanthus 
sonchifolius, Asteraceae) improves hepatic insulin resistance via reducing 
Trb3 expression in Zucker fa/fa rats. Nutrit & Diabetes. 2013;3:1–6.

64.	 Arnao I, Seminario J, Cisneros R, et al. Potencial antioxidante de 10 
accesiones de yacón, Smallanthus sonchifolius (Poepp. & Endl.) H 
Robinson, procedentes de Cajamarca – Perú An de la Fac de Medicina. 
2011.

65.	 Campos D, Betalleluz–Pallardel I, Chirinos R, et al. Prebiotic effects 
of yacon (Smallanthus sonchifolius Poepp. & Endl):a source of 
fructooligosaccharides and phenolic compounds with antioxidant activity. 
Food Chem. 2012;135(3):1592–1599.

66.	 Cruz PN, Fetzer DL, do Amaral W, et al. Antioxidant activity and fatty 
acid profile of yacon leaves extracts obtained by supercritical CO2 + 
ethanol solvent. The J Supercr Fluids. 2019.

67.	 Ueda Y, Apiphuwasukcharoen N, Tsutsumi S, et al. Optimization of 
Hot–water Extraction of Dried Yacon Herbal Tea Leaves: Enhanced 
Antioxidant Activities and Total Phenolic Content by Response Surface 
Methodology. Food Sci & Technol Res. 2019.

68.	 Dionísio A, de Carvalho–Silva LB, MenezesVieira N, et al. Cashew–
apple (Anacardium occidentale L.) and yacon (Smallanthus sonchifolius) 
functional beverage improve the diabetic state in rats. Food Res Inter. 
2015;77:171–176.

69.	 Roque J. Factsheet: Datos botánicos de Yacón. Smallanthus sonchifolius 
(Poepp.) H. Rob. Primera Ed. Lima–Perú. 2009. 

70.	 Lachman J, Havrland B, Fernández EC, et al. Saccharides of yacon 
[Smallanthus sonchifolius (Poepp. et Endl.) H. Robinson] tubers 
and rhizomes and factors affecting their content. Plant Soil Environ. 
2004;(9):383–390.

71.	 Delgado G.T, Tamashiro W.M, Maróstica et al. El yacón (Smallanthus 
sonchifolius):un alimento funcional. Plantar alimentos Hum Nutr. 2013.

72.	 Di Barbaro G, Andrada H, Batallán Morales S, et al. Biofertilization 
of topinambur with Azospirillum brasilense and native mycorrhical 
fungi, cultivated in the Central Valley of Catamarca, Argentina. J Appl 
Biotechnol Bioeng. 2021;8(6):174‒184. 

73.	 Dostert N, Cano A, Roque J, et al. Factsheet: Datos botánicos de Yacón 
– Smallanthus sonchifolius (Poepp.) H Rob. Proyecto Perúbiodiverso 
– PBD. Deutsche Gesellschaft für Technische Zusammenarbeit (GTZ) 
GmbH: Programa Desarrollo Rural Sostenible – PDRS – Secretaría de 
Estado de Economía Suiza. Lima– Perú; 2009.

74.	 FAO. Organización de las Naciones Unidas para la Alimentación y la 
Agricultura. Cultivos marginados: otra perspectiva de 1492. (Colección 
FAO: Producción y protección vegetal. 1992;Nº26):174–177.

75.	 Seminario J, Valderrama M, Manrique I. El yacón: Fundamentos para 
el aprovechamiento de un recurso promisorio. Lima (Perú). Centro 
Internacional de la Papa (CIP); Universidad Nacional de Cajamarca; 
Agencia Suiza para el Desarrollo y la Cooperación (COSUDE). 2003. 57 
p.

76.	 Valderrama Cabrera M. Yacon cultivation manual. Experiences of 
introduction and technical management in the Condebamba Valley. 
Pymagros Program (Cosude–Minaq Agreement):Cajamarca. Peru; 2005.

77.	 Calle M.P, Catacata A. YACÓN en Jujuy. Un alimento ancestral. Localidad 
de Bárcena – Dpto. Tumbaya – Jujuy – República Argentina. 2012:28p.

https://doi.org/10.15406/jabb.2022.09.00283
https://www.infona.pl/resource/bwmeta1.element.elsevier-8b144c07-c2b7-34e1-9231-c04b9c2f8024
https://www.infona.pl/resource/bwmeta1.element.elsevier-8b144c07-c2b7-34e1-9231-c04b9c2f8024
https://www.infona.pl/resource/bwmeta1.element.elsevier-8b144c07-c2b7-34e1-9231-c04b9c2f8024
https://www.infona.pl/resource/bwmeta1.element.elsevier-8b144c07-c2b7-34e1-9231-c04b9c2f8024
https://applbiolchem.springeropen.com/articles/10.1186/s13765-019-0481-x
https://applbiolchem.springeropen.com/articles/10.1186/s13765-019-0481-x
https://applbiolchem.springeropen.com/articles/10.1186/s13765-019-0481-x
https://www.academia.edu/29579925/Yacon_Smallanthus_sonchifolius_Poeppig_and_Endlicher_H_Robinson_a_new_crop_in_the_Central_Europe
https://www.academia.edu/29579925/Yacon_Smallanthus_sonchifolius_Poeppig_and_Endlicher_H_Robinson_a_new_crop_in_the_Central_Europe
https://www.academia.edu/29579925/Yacon_Smallanthus_sonchifolius_Poeppig_and_Endlicher_H_Robinson_a_new_crop_in_the_Central_Europe
https://cipotato.org/es/libros/conservacion-uso-biodiversidad-raices-tuberculos-andinos/
https://cipotato.org/es/libros/conservacion-uso-biodiversidad-raices-tuberculos-andinos/
https://cipotato.org/es/libros/conservacion-uso-biodiversidad-raices-tuberculos-andinos/
https://cipotato.org/es/libros/conservacion-uso-biodiversidad-raices-tuberculos-andinos/
https://pubmed.ncbi.nlm.nih.gov/18781073/
https://pubmed.ncbi.nlm.nih.gov/18781073/
https://pubmed.ncbi.nlm.nih.gov/18781073/
https://www.scielo.br/j/rbfar/a/tqF6QMcDBy8dN7cZH9N4HHg/abstract/?lang=en
https://www.scielo.br/j/rbfar/a/tqF6QMcDBy8dN7cZH9N4HHg/abstract/?lang=en
https://pubmed.ncbi.nlm.nih.gov/19254816/
https://pubmed.ncbi.nlm.nih.gov/19254816/
https://pubmed.ncbi.nlm.nih.gov/19254816/
https://www.sciencedirect.com/science/article/abs/pii/S0924224410002633
https://www.sciencedirect.com/science/article/abs/pii/S0924224410002633
https://www.sciencedirect.com/science/article/abs/pii/S0924224410002633
https://www.mdpi.com/1420-3049/24/17/3054
https://www.mdpi.com/1420-3049/24/17/3054
https://www.mdpi.com/1420-3049/24/17/3054
https://jglobal.jst.go.jp/en/detail?JGLOBAL_ID=201902229942800140
https://jglobal.jst.go.jp/en/detail?JGLOBAL_ID=201902229942800140
https://jglobal.jst.go.jp/en/detail?JGLOBAL_ID=201902229942800140
https://www.mdpi.com/2071-1050/11/17/4581
https://www.mdpi.com/2071-1050/11/17/4581
https://www.mdpi.com/2071-1050/11/17/4581
https://www.sciencedirect.com/science/article/abs/pii/S096085241831558X
https://www.sciencedirect.com/science/article/abs/pii/S096085241831558X
https://pubmed.ncbi.nlm.nih.gov/31732062/
https://pubmed.ncbi.nlm.nih.gov/31732062/
https://pubmed.ncbi.nlm.nih.gov/31732062/
https://www.scielo.br/j/cr/a/grJ6RcmwpHg7KT3PBpppgMr/?lang=pt
https://www.scielo.br/j/cr/a/grJ6RcmwpHg7KT3PBpppgMr/?lang=pt
https://www.scielo.br/j/cr/a/grJ6RcmwpHg7KT3PBpppgMr/?lang=pt
https://repositorio.promperu.gob.pe/bitstream/handle/123456789/1374/Monografia_yacon_2010_keyword_principal.pdf?sequence=1&isAllowed=y
https://repositorio.promperu.gob.pe/bitstream/handle/123456789/1374/Monografia_yacon_2010_keyword_principal.pdf?sequence=1&isAllowed=y
https://www.mdpi.com/2072-6643/11/11/2632
https://www.mdpi.com/2072-6643/11/11/2632
https://www.mdpi.com/2072-6643/11/11/2632
https://pubmed.ncbi.nlm.nih.gov/23137694/
https://pubmed.ncbi.nlm.nih.gov/23137694/
https://pubmed.ncbi.nlm.nih.gov/23137694/
https://pubmed.ncbi.nlm.nih.gov/23137694/
https://pubmed.ncbi.nlm.nih.gov/26125943/
https://pubmed.ncbi.nlm.nih.gov/26125943/
https://pubmed.ncbi.nlm.nih.gov/26125943/
https://pubmed.ncbi.nlm.nih.gov/18470882/
https://pubmed.ncbi.nlm.nih.gov/18470882/
https://pubmed.ncbi.nlm.nih.gov/18470882/
https://web.p.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=10219498&AN=155362608&h=b6ZTF9HYez%2bU%2f0JZ43nnkSHlDAeXZQmR0rIgUBZ%2f%2f2FA6qk0ndVf3zsvm%2bTBPqHrCZry9AiQ5CP1H6EOU8a7Rw%3d%3d&crl=f&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d10219498%26AN%3d155362608
https://web.p.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=10219498&AN=155362608&h=b6ZTF9HYez%2bU%2f0JZ43nnkSHlDAeXZQmR0rIgUBZ%2f%2f2FA6qk0ndVf3zsvm%2bTBPqHrCZry9AiQ5CP1H6EOU8a7Rw%3d%3d&crl=f&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d10219498%26AN%3d155362608
https://web.p.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=10219498&AN=155362608&h=b6ZTF9HYez%2bU%2f0JZ43nnkSHlDAeXZQmR0rIgUBZ%2f%2f2FA6qk0ndVf3zsvm%2bTBPqHrCZry9AiQ5CP1H6EOU8a7Rw%3d%3d&crl=f&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d10219498%26AN%3d155362608
https://cipotato.org/wp-content/uploads/2014/09/1919-Yacon_Syrup.pdf
https://cipotato.org/wp-content/uploads/2014/09/1919-Yacon_Syrup.pdf
https://www.cabdirect.org/globalhealth/abstract/20193207414
https://www.cabdirect.org/globalhealth/abstract/20193207414
https://www.cabdirect.org/globalhealth/abstract/20193207414
https://www.cabdirect.org/globalhealth/abstract/20193207414
https://www.sciencedirect.com/science/article/pii/S0278691512003377
https://www.sciencedirect.com/science/article/pii/S0278691512003377
https://www.sciencedirect.com/science/article/pii/S0278691512003377
https://pubmed.ncbi.nlm.nih.gov/23712282/
https://pubmed.ncbi.nlm.nih.gov/23712282/
https://pubmed.ncbi.nlm.nih.gov/23712282/
https://dialnet.unirioja.es/servlet/articulo?codigo=5805424
https://dialnet.unirioja.es/servlet/articulo?codigo=5805424
https://dialnet.unirioja.es/servlet/articulo?codigo=5805424
https://dialnet.unirioja.es/servlet/articulo?codigo=5805424
https://pubmed.ncbi.nlm.nih.gov/22953898/
https://pubmed.ncbi.nlm.nih.gov/22953898/
https://pubmed.ncbi.nlm.nih.gov/22953898/
https://pubmed.ncbi.nlm.nih.gov/22953898/
https://www.jstage.jst.go.jp/article/fstr/25/1/25_131/_html/-char/ja
https://www.jstage.jst.go.jp/article/fstr/25/1/25_131/_html/-char/ja
https://www.jstage.jst.go.jp/article/fstr/25/1/25_131/_html/-char/ja
https://www.jstage.jst.go.jp/article/fstr/25/1/25_131/_html/-char/ja
https://www.sciencedirect.com/science/article/abs/pii/S0963996915301095?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0963996915301095?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0963996915301095?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0963996915301095?via%3Dihub
http://www.academia.edu/24861153/ Factsheet_Datos_bot%C3%A1nicos_de_Yac%C3%B3n._Smallanthus_sonchifolius_Poepp._H._Rob
http://www.academia.edu/24861153/ Factsheet_Datos_bot%C3%A1nicos_de_Yac%C3%B3n._Smallanthus_sonchifolius_Poepp._H._Rob
https://www.agriculturejournals.cz/publicFiles/52777.pdf
https://www.agriculturejournals.cz/publicFiles/52777.pdf
https://www.agriculturejournals.cz/publicFiles/52777.pdf
https://www.agriculturejournals.cz/publicFiles/52777.pdf
https://pubmed.ncbi.nlm.nih.gov/23709016/
https://pubmed.ncbi.nlm.nih.gov/23709016/
https://medcraveonline.com/JABB/JABB-08-00271.pdf
https://medcraveonline.com/JABB/JABB-08-00271.pdf
https://medcraveonline.com/JABB/JABB-08-00271.pdf
https://medcraveonline.com/JABB/JABB-08-00271.pdf
http://www.botconsult.de/downloads/Yacon_factsheet_final.pdf
http://www.botconsult.de/downloads/Yacon_factsheet_final.pdf
http://www.botconsult.de/downloads/Yacon_factsheet_final.pdf
http://www.botconsult.de/downloads/Yacon_factsheet_final.pdf
http://www.botconsult.de/downloads/Yacon_factsheet_final.pdf
https://www.amazon.in/Cultivos-Marginados-Otra-Perspectiva-Coleccion/dp/9253032170
https://www.amazon.in/Cultivos-Marginados-Otra-Perspectiva-Coleccion/dp/9253032170
https://www.amazon.in/Cultivos-Marginados-Otra-Perspectiva-Coleccion/dp/9253032170
http://cipotato.org/wp-content/uploads/2014/07/Yacon_Fundamentos_password.pdf
http://cipotato.org/wp-content/uploads/2014/07/Yacon_Fundamentos_password.pdf
http://cipotato.org/wp-content/uploads/2014/07/Yacon_Fundamentos_password.pdf
http://cipotato.org/wp-content/uploads/2014/07/Yacon_Fundamentos_password.pdf
http://cipotato.org/wp-content/uploads/2014/07/Yacon_Fundamentos_password.pdf
http://www.asocam.org/sites/default/files/publicaciones/files/74455093814a213d6976637f4f71ad5f.pdf
http://www.asocam.org/sites/default/files/publicaciones/files/74455093814a213d6976637f4f71ad5f.pdf
http://www.asocam.org/sites/default/files/publicaciones/files/74455093814a213d6976637f4f71ad5f.pdf
https://docplayer.es/51929751-Yacon-en-jujuy-un-alimento-ancestral-maria-paula-calle-analia-catacata.html
https://docplayer.es/51929751-Yacon-en-jujuy-un-alimento-ancestral-maria-paula-calle-analia-catacata.html


Topinambur (Helianthus tuberosus) and yacon (Smallanthus sonchifolius): nutraceutical crops? 47
Copyright:

©2022 Gabriela et al. 

Citation: Gabriela DB, Eleodoro DV, Celia BW. Topinambur (Helianthus tuberosus) and yacon (Smallanthus sonchifolius): nutraceutical crops? J Appl Biotechnol 
Bioeng. 2022;9(2):41‒47. DOI: 10.15406/jabb.2022.09.00283

78.	 Di Barbaro G, Andrada H, Del Valle E, et al. Evaluation of the Effect 
of Azospirillum brasilense and Mycorrhizal Fungi of the Soil in Yacón 
Grown in a Greenhouse. Open Journal of Agricultural Research. 2021b 
;1(1):8–15. 

79.	 Grancieri M, Brunoro Costa NM, Vaz Tostes M, et al. Yacon flour 
(Smallanthus sonchifolius) attenuates intestinal morbidity in rats with 
colon cancer. J Func Foods. 2017;37.

https://doi.org/10.15406/jabb.2022.09.00283
https://www.scipublications.com/journal/index.php/ojar/article/view/4
https://www.scipublications.com/journal/index.php/ojar/article/view/4
https://www.scipublications.com/journal/index.php/ojar/article/view/4
https://www.scipublications.com/journal/index.php/ojar/article/view/4
https://zh.booksc.eu/book/66867222/7a42da
https://zh.booksc.eu/book/66867222/7a42da
https://zh.booksc.eu/book/66867222/7a42da

	Title
	Abstract
	Introduction
	Crops
	Topinambur (Helianthus tuberosus L.)  
	Yacon [Smallanthus sonchifolius (Poeppig & Endlicher) H. Robinson] 

	Discussion
	Conclusion
	Acknowledgments
	Conflicts of interest 
	Funding
	References
	Figure 1
	Figure 2
	Table 1
	Table 2

