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Abstract 

The Smallanthus sonchifolius (yacon) is a native plant of Andes and cultivated in different 
countries. As it is similar to sweet potatoes roots, and has a sweet taste and a firm pulp, the 
option is to consume it raw. The medicinal use of yacon has increased due to the 
hypoglycemic properties. Their roots and the stems have lot of fructo-oligosacharides of the 
inulin type, which may be a natural sugar substitute in diet of diabetics. The prevalence of 
diabetes mellitus type 2 has risen worldwide. In Americas, the number of individuals with DM 
for 2025 will be 64 million. In developing countries, the young age is the most affected, 
causing financial losses to health systems. This literature review aimed to evaluate the 
effects of the use of yacon in the treatment of diabetic carriers. Most studies have been done 
in rats and there is little done in humans. It could be observed lowering blood glucose with 
use of yacon, whether in the form of leaves extract, flour pulp or infusion. However, more 
human studies are needed to better demonstrate their beneficial effects. 
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Resumo 

A Smallanthus sonchifolius (yacon) é uma planta perene nativa dos Andes e cultivada em 
diferentes países. É semelhante, nas suas raízes, às batatas doces e por ter um gosto 
adocicado e uma polpa firme, opta-se por consumi-la in natura. O uso medicinal da yacon 
tem aumentado devido à sua propriedade hipoglicemiante. Suas raízes tuberosas e os 
caules apresentam grande quantidade de fruto-oligossacarídeos do tipo inulina, podendo ser 
um substituto natural do açúcar na alimentação de diabéticos. A prevalência do diabetes 
mellitus do tipo 2 tem se elevado mundialmente. Nas Américas, o número de indivíduos 
estimado com DM para 2025 será de 64 milhões. Nos países em desenvolvimento, a faixa 
jovem é a mais acometida, o que acarreta prejuízos financeiros aos sistemas de saúde. Esta 
revisão bibliográfica teve como objetivo avaliar os efeitos da utilização de yacon no 
tratamento de portadores de diabetes mellitus. A maioria dos estudos foi feita em ratos e 
existem poucos em humanos. Pode-se observar a redução da glicemia com uso da yacon, 
seja sob a forma de extrato das folhas, farinha da polpa ou infusão. Mas necessita-se de 
mais estudos em humanos para melhor comprovar seus efeitos benéficos. 
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INTRODUCTION 

The use of natural products has been observed in recent times. These are used both 

as food and for therapeutic purposes, due to socio-economic and cultural issues, or as a 

search for complementary therapies. In developing countries, more than 80% of the 

population uses traditional medicine as primary health care (VOLPATO et al., 2007). 

According to Duarte, Wolf & Paula (2008), the Smallanthus sonchifolius (Poepp.) 

belongs to the Asteraceae Family and is often referred to by the synonym Polymnia 

sonchifolia Poepp. Popularly known as yacon, it is a perennial plan native to the Andes and 

cultivated in different countries, from Colombia to the northeast of Argentina, in Brazil, Czech 

Republic, New Zealand and Japan. This tuberous root is part of the diet of the indigenous 

tribes living in the high Andes Mountains. It is both food and medicinal plant for the local 

population (SIMONOVSKA et al., 2003). 

The species has a complex underground system, consisting of rhizophores and 

slender and tuberous roots, both adventitious. The rhizophores form a stem axis with 

characteristics of stem holder of adventitious roots produced by some plants in addition to 

upright stem axis. A system of rhizophores can help support or stabilize the plant. 

Due to this type of underground system, there is no consensus on the name of the 

parts that form it. Thus, there are references to the tuber, rhizomatous stem, sympodial 

shizome, tuberous root, edible and tuberous root, woody rhizome, fleshy rhizome and 

reserve root. An anatomical study conducted in 2004 clearly showed that the organization of 

the vascular system of this organ is typical of a root, and it justifies only the use of the term 

tuberous root (MACHADO et al., 2004). 

Yacon is similar, in its roots, to sweet potato, and for having a sweet taste and firmer 

flesh, it is most consumed in natura (SANTANA; CARDOSO, 2008). Much of it is composed 

of water (85%) and the rest of a type of soluble fiber, the fructo-oligosaccharides (FOS) 

(KANASHIRO; FERRARO; POLTRONIERI, 2008). These are considered prebiotics, since 

they promote the growth of some probiotics such as Acidophillus and Bifidus (PASSOS; 

PARK, 2003). 

In addition to these benefits, yacon has few calories: 100g of it contain 23.96 Kcal, 

which becomes attractive for those who need food control (DA SILVA, 2006). The roots of 
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Smallanthus sonchifolius, as well as the stems, have plenty of inulin, and can be a natural 

substitute for sugar in the diet of diabetics (MACHADO et al., 2004). 

The prevalence of type 2 diabetes has been rising worldwide; it is estimated that in 

2025, in the Americas, there will be 64 million diabetic individuals. In developing countries, 

the young age group is the most affected, which results in financial losses to health systems 

(SARTORELLI; FRANCO; CARDOSO, 2006), since this disease, when uncontrolled, ceases 

with acute complications (severe hypoglycemia, seizures and diabetic ketoacidosis) and 

chronic (psychological) (GROSS et al., 2000; POLONSKY, 2001). 

Relevant to the increased prevalence of type 2 diabetes is the increasing rate of 

overweight and obesity. Results of several population surveys show that the incidence of 

diabetes increases with the average weight of the population (HARRIS et al., 1987). 

Interestingly, the incidence of obesity in children under 12 years of age doubled in the last 

decade in the United States (CDCP, 1997). The implications of this increased rate of obesity 

in children are still uncertain, but surely resonate in the incidence of diabetes few years later. 

It has been reported that type 2 diabetes is manifesting earlier, even in adolescence (ADA, 

2005). 

Changes in the structure of the diet, associated with economic, social and economic 

changes and its impact on population health, have been observed in several developing 

countries (POPKIN, 2001). Some evidence suggests that physical inactivity, aided by 

modern life, is a risk factor as important as inadequate diet in the etiology of obesity, and has 

a direct and positive relation with the increasing incidence of type 2 diabetes in adults, 

regardless of the body mass index or family history of diabetes (SARTORELLI; FRANCO, 

2003). 

Research on food that can help prevent and treat diseases are becoming more 

frequent, especially chronic non-communicable diseases such as diabetes. Trying to 

increase awareness of the yacon, this study aims to review literature on the effect of 

consumption of Smallanthus sonchifolius (yacon) in the treatment of diabetes mellitus. 

 

METHOD 

All of the papers analyzed were found through systematic literature review, whose 

main sources were the databases Medline, Lilacs, Scielo and Pubmed, in the years 2000-

2009, based on the expressions “Smallanthus onchifolius”, “yacon” and “diabetes mellitus”. 

Websites were also surveyed on the subject. 
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DISCUSSION 

Until mid-1980’s, the Smallanthus sonchifolius was a virtually unknown plant in Brazil. 

Its introduction in the country occurred in 1991, as cash crop in the city of Capão Bonito, 

state of São Paulo, and now it is also cultivated in the region of Itajaí, state of Rio Grande do 

Sul (SILVEIRA, 2009). 

The yacon has tuberous roots that contain 60-70% of fructans in the form of fructo-

oligosaccharides of the inulin type, which can be used both in industry of dietetic foods and 

food for children, and for the production of fructose syrup, sugar of high interest to the food 

industry (VILHENA; CAMARA; KAKIHARA, 2000). 

The medicinal use of yacon has increased due to the hypoglycemic property reported 

for this species (CORRÊA et al., 2009), related to the FOS. In addition to this property, other 

benefic effects of yacon have been related to the human health, which would be its non-

carcinogenicity, reduced energetic value, reduced blood lipids, increased absorption of 

minerals such as calcium, magnesium and iron, and inhibition of early stages of colon cancer 

(QUINTEROS, 2000; VANINI et al., 2009; SILVA et al., 2004). 

FOS reduce the absorption of glucose by the same mechanisms of highly 

fermentable fibers which may affect the application and insulin sensitivity by its ability to 

increase the production of peptide-1 similar to glucagon (GLP-1), a hormone that increases 

as glucose is absorbed and decreases the production of glucagon (CABELO, 2005). GLP-1 

stimulates the production of insulin. In addition, fructan, polymers of fructose, as they are not 

digested, reduce the efficiency of enzyme hydrolysis and slow the rate at which glucose 

enters the bloodstream, so it has the ability to extend the period of fullness. Another 

influence on metabolism in general is related to short-chain fatty acids, which are produced 

during fermentation, and increase glucose tolerance in the next meal (GENTA et al., 2005). 

However, literature data confirm that several aspects can affect the amount of FOS, 

such as growing conditions, storage of the plant and variations in the harvest may influence 

its functional mechanism of glucose reduction (PEREIRA et al., 2009). 

This study found that most studies on yacon have been performed through 

experimental research, which will be described below. 

Rats and leaf extracts of yacon 

In recent years, several studies have found that that yacon leaf extract protects 

against free radicals, and therefore is a candidate for the prevention and treatment of chronic 
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diseases involving oxidative stress, particularly diabetes (VALENTOVÁ; SERSEN; 

ULRICHOVA, 2005). 

Study by Valentová et al. (2003) in rats using extract of dried leaves of Smallanthus 

sonchifolius showed that the phenolic compounds have antioxidant potential and protect 

against oxidative damage that could possibly occur in the liver of diabetic rats. Results 

showed that the use of leaves of yacon in the human diet have strong effects in preventing 

chronic diseases caused by free radicals. 

In 2004, another study was conducted by the same author, aiming to assess the 

effects of two organic fractions and two extracts from the leaves of yacon on the viability of 

rats hepatocytes in oxidative damage induced by tert-butyl hydroperoxide (t-BH), chemical 

species that helps assessing lipid oxidation, and allyl alcohol (AA) in glucose metabolism and 

insulin-like effect on the expression of P450 cytochrome (CYP) mRNA. Results showed that 

all tested extracts had strong protective effect against oxidative damage in liver, reducing 

hepatic glucose via gluconeogenesis and glycogenolysis. Moreover, the effects of the 

organic fraction (200 and 250 g/ml) and, to a lesser extent, tea infusion (500 g/ml), were 

observed with similar effects to insulin. The cytoprotective and anti-hyperglycemic effect of 

Smallanthus sonchifolius leaves prevents and helps treating chronic diseases that involve 

oxidative stress, especially diabetes (VALENTOVÁ et al., 2004). 

Rats and pulp of yacon flower extract 

Study conducted by Ribeiro (2008) using the pulp of yacon flower (PYF) in rats 

showed reduction of postprandial glucose, and may be a tool in prevention and treatment of 

diabetes and obesity. The work also showed that increased PYF in diets brought proportional 

lipids to the feces of animals. 

Pereira et al. (2009) used PYF and yacon extract in groups of diabetic and non-

diabetic rats. Groups of non-diabetic rats showed normal blood glucose values for the 

species, within the range of 50 mg/dl to 120 mg/dl throughout the experiment, regardless of 

the consumed diet. However, diabetic rats that consumed yacon in the form of flour or extract 

had the tendency to stabilize glucose levels, detected by the slight elevation of blood 

glucose. 

Yacon leaves – infusion 

According to a study by Aybar et al. (2001), there was no correlation between yacon 

and the reduction of blood glucose in rats. The authors note that, although popular accounts 



40 

 

claim that eating Smallanthus sonchifolius in the form of infusion of leaves reduces 

hyperglycemia in diabetic subjects, in their study there was no evidence of such an effect.  

Yacon aqueous solution 

Using an aqueous solution of yacon, Oliveira et al. (2009) observed, in their study, no 

change of the hypoglycemic effect in the control group, which was seen only in groups of 

diabetic rats. 

Dry root flour 

Study on the dry flour of the yacon root in tablets, in rats, could demonstrate, in the 

glucose tolerance test, increased plasma glucose one hour after taking the yacon tablet, 

while the consumption of glucose tablet resulted in increased plasma glucose 20 minutes 

after ingestion. This could prove that FOS have the ability to slow the absorption of sugars 

(GENTA et al., 2005). 

Humans 

In this study, only two research works on humans were found. The other ones were 

conducted in rats. 

Of the works conducted with humans, one addressed the addition of fresh yacon to 

industrialized orange juice. The survey was conducted with students of both sexes and aged 

between 20 and 40 years, without diabetes, normal weight, non-pregnant and lactating 

women. Individuals who consumed the juice plus yacon had gradual increase in blood 

glucose and then a slow decrease also. Thus one may infer that orange juice added with 

yacon helped blood glucose remain more homogenous, a feature that makes increase and 

decline occur gradually. 

Besides having a higher content of dietary fiber, the presence of FOS of the inulin 

type, which are soluble fibers with prebiotic action, with several health benefits, becomes an 

important aid to the prevention and treatment of non-communicable chronic diseases, such 

as diabetes and obesity, which are considered public health problems in Brazil (TEIXEIRA et 

al., 2009). 

The other research work was done with a group made up of nine women aged 17 to 

43 years. At the time of joining the study women with cardiovascular disease, diabetes, 

hypercholesterolemia and pregnancy were excluded. The reference food (control) was 50 

grams of white bread offered to each participant. As test food, 250 grams of fresh yacon 

were offered. 
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The average glycemic response after ingestion of 50 grams of white bread and, as it 

might be expected, there was prolonged increase in blood glucose after intake. The ingestion 

of 250 grams of fresh yacon produced peak glucose with intermediate elevation at 30 

minutes after consumption, and then presented constant fall in blood glucose levels. 

Data presented in this study suggest that probably the presence of FOS in yacon 

interfered significantly in the glycemic response, gradually reducing postprandial glucose 

after consumption of fresh yacon tuberous root. From these results, Da Silva (2006) believes 

that the yacon tuberous root contains compounds that have hypoglycemic activity after its 

consumption in natura. 

 

CONCLUSION 

According to this study, there are few studies on the effects of Smallanthus 

sonchifolius in the treatment of diabetes mellitus in humans. The papers were positive about 

the use of yacon in lowering blood glucose. The content of FOC provided the ability to slow 

the absorption of sugars. 

The potential first introduced by the use of yacon in reducing blood glucose in rats 

indicated the need for further studies in humans, in order to confirm these effects. 
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