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I. INTRODUCCION

El yacon es una planta de nombre cientifico Smallanthus sonchifolius. Desde sus raices surge
un tubérculo de color entre rojo y marrén, de una jugosa y crujiente textura de sabor dulce.
[Parra; 2019]. Su origen se remonta a las regiones andinas de América del Sur, en los paises
de Perd, Ecuador, Colombia y Argentina. En el ano 1.200 a.C; la poblacién prehispéanica del
Tahuantinsuyo consumia con frecuencia el yacon como alimento. Lo colocaban al sol por unos

dias y luego lo degustaban como fruta. [Parra; 2019]

Reino: Plantae

Divisién: Magnoliophyta \

Clase: Magnoliopsida

Taxonomia de Smallanthus sonchifolius
Orden: Asterales

Familia: Asteraceae

Especie: S. sonchifolius




Distribucion de Smallanthus sonchifolius

Amagonas
Cajomarca

San Martin
Hudnuco

Cusco
Apurimac
Puno

Es una planta originaria de la region andina, que crece desde el norte de Ecuador al noreste de
Argentina (Salta y Jujui) (17, 20 y 55), ocasionalmente reportado en Colombia y Venezuela (41,
45, 67y 72). El centro de diversidad se encuentra entre la cuenca de Apurimac en el Sur de Pera
(14°S) y La Paz en Bolivia (17°S); encontrandose en este territorio tres de las especies silvestres
relacionadas. En el Peru se ha reportado en 18 departamentos, asimismo, se ha logrado cultivar
fuera de su area de distribucioén natural en Nueva Zelanda, China, Rusia, Taiwan, Jap6n, Corea,

Brasil, en la antigua Checoslovaquia . [Flores; 2010]

Para el siglo XX, el yacon es llevado hasta Japon a través de las exportaciones comerciales,
donde al poco tiempo fue distribuido a China, Filipinas, Taiwan y Corea del Sur, convirtiéndose
en un alimento muy solicitado, apareciendo en Nueva Zelanda y Australia. Es en ese momento

que se le empieza a conocer como un alimento potencial. [Parra; 2019]
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II. CARACTERISTICASY USOS

A.- COMPOSICION QUIMICA
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https://www.discoverlife.org/mp/20m?kind=Erythroxylum+coca
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C.- USOS ALIMENTICIOS Y ARTESANALES

El yacén puede consumirse en las ensaladas crudas o cocidas, como sobremesa o merienda.
Para consumirla cruda solo es necesario quitarle la cascara. Ademas de esto, este tubérculo
también puede adquirirse en forma de harina, la cual puede ser utilizada para la elaboracién de

pan, tartas y galletas, por ejemplo.

Asimismo, también puede conseguirse el extracto de la raiz de yacon en capsulas, sin embargo,
no se ha determinado una dosis segura para su consumo, debiendo consultar al médico o

nutricionista antes de su utilizacién. [Zanin; 2020]

USO TRADICIONAL

Smallanthus sonchifolius es una raiz carnosa o tubérculo que guarda cierto parecido con otras

raices comestibles en su forma, tamafo y color, como la yuca, el hame, la bata y la arracacha.

Pese a su sabor dulce, resulta excelente para los diabéticos, pues el tipo de azticar que contiene
no es asimilado por el organismo humano, y por lo tanto, no llega al torrente sanguineo.
La raiz o tubérculo del yacon posee un sabor dulce agradable, muy parecido a la manzana; se
consume como fruta fresca, usualmente después de un periodo de secado al sol, haciéndolo
mas dulce y con un sabor méas agradable en sus raices. Sin embargo, tiene el mismo
inconveniente que la manzana o el banano pues, al exponerse al medio ambiente se oxida muy

rapido, aunque no pierde su sabor y sus propiedades.

Otras de las ventajas del yacon es que tiene cualidades hipoglicemiantes, pues cuando se bebe
un té, tizana o mate de hojas del yacon, se logra reducir la concentracién de glucosa en la

sangre. [Sandy; 2015]
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ITI. ANALISIS DE SOLICITUDES DE PATENTES RELACIONADAS

A. Solicitudes de patentes presentadas

1.300~
12004
1,300+
1900+

ﬁ_

ﬁ\ N

% {-%_;%'Qs%'b't'é"gl"tQ,dz*‘bd:

> > *4

Record count
8

Pubbication Year

Fuente: Clarivate analytics
En este grafico, la mayor cantidad de solicitudes de patentes pertenece al afio 2010, con una cantidad de
1300 solicitudes, contintia el ano 2011 con 800, en 2016 la cantidad de 700, y en el 2012, la

presentacion de 300 solicitudes.

B. Publicaciones segin la clasificacién IPC

12007 1144
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10004
@00
BT
i
i 820
H 5004 404
2004 384 370
292
P 263 255
2004 227 199 485
- 138 126 124 123 115 110 102 97 96 96
< ST
PC-Current
H 1 AZ1D 13/08{1144) W B. A24B 13/00{22T) W 15 A23G 9/42(115)
W 2 AZ3F 5/44(494) W 9. C12G 3/02(199) = 16 A23L 1/30(110)
3. A23L 19/00(384) B 10 AZ1D 2/36{185) = I7.A23L 33/10(102)
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7. A231 2/38{256) B 14 A21D 13/00{123)

Fuente: Clarivate analytics

La clasificacion IPC de las solicitudes sobre Smallanthus sonchifolius se han dividido en 20 items:
1144 solicitudes presentan una clasificacion A21D 13/08, que se refiere a productos de panaderia
terminados, contintia las 494 solicitudes con IPC A23F 5/44, referidas a café y sucedéneos de café; y la

clasificaciébn A23L 19/00, sobre 384 solicitudes de productos de frutas u hortalizas, preparacién o

tratamiento de los mismos.
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C. Paises y regiones que utilizan el recurso

Fuente: Clarivate analytics

Las principales tecnologias proceden de los siguientes paises y regiones:
«Federacion Rusia: 3240

«China: 931

#Republica de Korea: 288

sJapon: 172

sEstados Unidos: 56

«WO: 48

«EP: 18

#Brasil: 16

#«Canada: 8

&Alemania: 6

Pégina 6
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D. Estado de la solicitud
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Fuente: Clarivate analytics

En este cuadro se observa el estado de las solicitudes: 3852 se encuentran en tramite u otorgadas, 870

estan fuera de tramite y 103 atin se encuentran indeterminadas.

E. Documentos de patentes por actividad farmacologica
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Fuente: Clarivate analytics
Solicitudes de patente relacionadas con actividad farmacoldgica, se tiene 1445 solicitudes como
alimento, 185 como mejora de propiedades organolépticas, 108 tienen actividad nutritiva y 77 presenta

actividad antidiabético.

Pagina 7
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F. Documentos de patentes por formas de aplicacién
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Fuente: Clarivate analytics

En ésta grafica se observa las formas de aplicacion del Smallanthus sonchifolius: 985 solicitudes como
productos de fermentacién, 796 como bebidas, 469 en forma de wafles, 224 como tabaco, 22 en forma

de polvos y 190 como polvo instantaneo.

G. Documentos de patentes por categoria de reivindicaciones
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Fuente: Clarivate analytics

En esta grafica se observa las solicitudes por categoria de reivindicaciones, 4263 estan relacionadas a

proceso, 1858 a composicidn, 955 a producto y 22 a uso.
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H. Documentos de patentes por formas de aplicacion
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Fuente: Clarivate analytics

En ésta grafica se observa las formas de aplicacion del Smallanthus sonchifolius: 985 solicitudes como
productos de fermentacién, 796 como bebidas, 469 en forma de wafles, 224 como tabaco, 22 en forma

de polvos y 190 como polvo instantaneo.

I. Documentos de patentes por la forma de uso del recurso

Metabolito secundario l 85

Zumo/jugo - 153
Extractos - 336

Fuente: Clarivate analytics

Las solicitudes de patente relacionadas con la forma de uso del Smallanthus sonchifolius son: 1826

como harina, 336 en forma de extractos, 153 como zumo/jugo y 85 en forma de metabolito secundario.
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J. Documentos de patentes por la parte usada del recurso
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Fuente: Clarivate analytics

En esta grafica se observa la parte del Smallanthus sonchifolius usada en las solicitudes de patente; la
parte méas usada es la raiz con 2113, seguido de las hojas con 136, le sigue el tallo con 24, el fruto y el con

7, la planta entera con 5, la cascara con 4 y la flor con 2 solicitudes.

K. Documentos de patentes por el area de uso

3500 3340

1> 525 513
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. . o * b
0 — —
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Fuente: Clarivate analytics

Las solicitudes de patente relacionadas por el area de uso del Smallanthus sonchifolius son: 3340 en el
area de alimentos, 615 en biotecnologia, 525 en el licor, 513 en medicina, 64 en cosmética, 35 en el

campo veterinario y 13 en otras areas.

Pagina 10
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L. Tendencias de uso

En el mapa del grafico anterior, se pueden identificar como montafias en un mapa cartografico. Los
topicos, que son objeto de investigacion en los tltimos afios, y a través de publicaciones, nos permiten
detectar tecnologias emergentes. Aqui se puede observar que los temas con mayor frecuencia (crestas
blancas), corresponden a solicitudes de patente relacionadas con la produccién de wafles y parametros
especificos del proceso, uso de la fruta de S. sonchifolius, disminucién de la pérdida de sustancias
aromaéticas, fermentaciéon de cultivo, vino blanco, método de fabricacién, productos de panaderia,

método de produccion de wafles para diabéticos y parametros especificos.

Fuente: Clarivate analytics

Pagina 11
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IV. ANALISIS DE LITERATURA NO PATENTE RELACIONADAS

A. Tendencia de articulos publicados
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Fuente: Clarivate analytics

En esta grafica, la mayor cantidad de publicaciones pertenecen al afio 2014 con 30, seguido del afio 2019

con 29, continda el afio 2016 con 28 publicaciones, y en el afio 2012 se realizaron 27 publicaciones.

B. Tendencias de uso

En el mapa del grafico anterior se puede observar que los temas con mayor frecuencia (crestas
blancas), corresponden a solicitudes de patente relacionadas con: harina de yacon, aceite esencial, aceite
capilar, formula sensorial, disefio de bloque experimental, fructooligosacéaridos, hongo endofitico, planta

tradicional, el uso de la raiz del yacon, suplemento dietético, diabetes.

Pagina 12



Comisién Nacional contra |a Biopirateria || N

V. PUBLICACIONES CIENTIFICAS

Journal of Ethnopharmacology 257 (2020) 112854

Contents lists available at ScienceDirect

Journal of Ethnopharmacology

¥y

i I P
ELSEVIER journal homepage: www.elsevier.com/locate/jethpharm

Toxicogenetic evaluation of Smallanthus sonchifolius (yacon) as a herbal
medicine

Rocio Ayelen Moreira Szokalo™”, Flavia Redko®, Jerénimo Ulloa®, Sabrina Flor”,
Maria Soledad Tulino™", Liliana Muschietti™', Marta A. Carballo™"

* Universidad de Buemas Aires, Facultnd de Farmacia y Bioquimica, Departamento de Biogquimica Clinica, CIGETOX, (Citogenéticn Humana y Genética Toxicoldgical),
Junin 956 (1113}, Ciudad Autdroma de Buenos Aires, Argenting

" Universidad de Buenos Aires, Facultad de Farmacia y Bioquimica, Instituto de Fisiopatologin y Bioguimica Clinica (INFIBIOC), Cérdoba 2351 (1120), Ciuded Autinoma
de Buenos Afres, Argenting

* Universidad de Buenos Aires, Faculted de Farmacia y Bioquimica, Departaments de Farmacologia, Cdtedra de Farmacognosia, Junin 956 (1113), Ciudad Autdnoma de
Buenos Aires, Argentina

* [niversidad de Buenos Aires, Facultnd de Farmacin y Bioquimica, Departamento de Tecnologia Farmecéutica, Buenos Aires, Argentina and Consejo Nocional de
Investigacinnes Clentificas y Tecnoldgicas, CONICET, Argentina

ARTICLE INFO ABSTRACT

Keywords: Ethnopharmacological relevance: Smallanthus sonchifolivs (Poepp. & Endl) H. Robinson, commonly known as

Smallanthus sonchifolius yacon, is a medicinal plant belonging to the Asteraceae family used in traditional folk medicine. Its roots and

Yoo leaves have been used by people suffering from diabetes or from various digestive or renal disorders.

*B‘:h“y:‘*sr:‘_“‘n Aim of the study: This study aimed at evaluating the in vitro potential genotoxic effects of the aqueous extract of
ralolin

vacon in order to determine its safety and at characterizing its phytochemical composition.

Materials and methods: The agueous extract of 5. sonchifolius was prepared in a similar way to that commonly
used in popular medicine as tea bags. Thin layer chromatography (TLC) and high-performance liquid chroma-
tography (HPLC-MS/MS) were used to identify the main compounds. The MTT test was performed to determine
the range of doses and the Cytochalasine B-blocked micronucleus (Cytome assay) was used to assess geneo-
toxicity.

Results: The chemical analysis of the agueous extract revealed the presence of the sesquiterpene lactones (STLs)
enhydrin and the dimer enhydrofolin, as the main compounds together with phenolic compounds. Increasing
concentrations of the extract induced a cytotoxic effect on CHO-K1 and HepG2 cells. A statistically significant
increase in the frequency of MNi, NBUDs and NPBs was observed in CHO-K1 cells, while in HepG2 cells a
statistically significant frequency increase was observed with three of the four tested doses for MNi and only with
the highest dose for NPBs and NBUs (genotoxic effect).

Conclusion: Results demonstrated the inability of the metabolic system to counteract the genetic instability,
allowing the safe consumption of the leaves as a 2% tea infusion in quantities of up to 250 mL/day.

Genotoxicity

* Corresponding author.
E-mail address: lmusch@fiyb. uba.ar (L. Muschietti).
! Muschietti L and Carballo M contributed equally to this work.

https://doi.org/10.1016/].jep.2020.1 12854
Received 26 January 2020; Received in revised form 4 April 2020; Accepted 4 April 2020
Available online 20 April 2020

0378-8741/ © 2020 Elsevier B.V. All rights reserved.

Fuente: https://doi.org/10.1016/j.jep.2020.112854
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Food Research International 137 (2020) 109648

Contents lists available at ScienceDirect

Food Research International

¥
FLSEVIER journal homepage: www.elsevier.com/locate/foodras

Acute postprandial effect of yacon syrup ingestion on appetite: A double )
blind randomized crossover clinical trial Ilﬁ"-«ﬂ

Lia Silveira Adriano™", Ana Paula Dionisio™", Fernando Anténio Pinto de Abreu",

Nedio Jair Wurlitzer, Barbara Rebeca Cordeiro de Melo®, Anténio Augusto Ferreira Carioca”,
Helena Alves de Carvalho Sampaio™

“ Department of Nutrition, State University of Ceara, 60714-903 Fortalesa, CE, Brazil

" Department of Nutrition, University of Fortaleza, 60811-905 Fortaleza, CE, Brazil
¢ Embrapa Agromdisiria Tropical, Dra Sara Mesquita Sireet, 2270, 60511-110 Fortaleza, CE, Brazil

ARTICLE INFO ABSTRACT

Keywords: Yacon syrup is a rich source of fructooligosaccharides (FOS); however, its diet supplementation effect on sub-

Smallanthus sonchifolius jective sensation and appetite biomarkers in human is still unknown. This study aimed to evaluate the acute

Fructooligosaccharides postprandial effect of yacon syrup ingestion on appetite. The double-blind crossover clinical trial was carried out

i""“’_"“‘ with 40 adult women: 20 eutrophic and 20 obese grade L On each day, the first blood collection was performed
ppetite

bty after a 12-h fast. Then, the volunteers ingested either intervention A (breakfast + 40 g of placebo) or inter-
vention B {breakfast + 40 g of yacon syrup, containing 14 g of FOS). New aliquots of blood were eollected ar 45,
60, 90, 120, and 180 min. Appetite was assessed by estimating ghrelin and glucagon-like peptide-1 (GLP-1)
levels and by assessing subjective appetite sensation. Analysis was performed using two-way ANOVA, followed
by Bonferroni's multiple comparison test. No effect of yacon syrup was observed on postprandial ghrelin and
GLP-1 levels at all times evaluated. Similar observations were made after stratifying the analysis by BMI (body
mass index) (eutrophic and obese). The effect of yacon syrup on postprandial subjective sensations of hunger,
satiety, fullness, and desire to eat was not evident in the total group of women evaluated and even after BMI
stratification. We concluded that yacon syrup had no effect on postprandial ghrelin and GLP-1 levels and on the
subjective appetite sensation in young adult women.

hitps://doi.org/10.1016/]. foodres. 20201 09648

Received 26 March 2020; Received in revised form 19 August 2020; Accepted 27 August 2020
Available online 03 September 2020

0963-9969/ © 2020 Published by Elsevier Ld.

Fuente: https://doi.org/10.1016/j.foodres.2020.109648
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Food Research Intemnational 137 (2020) 109705

Contents lists available at ScienceDirect

Food Research International
|
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Yacon (Smallanthus sonchifolius) flour soluble extract improve intestinal S
bacterial populations, brush border membrane functionality and
morphology in vivo (Gallus gallus)

Hércia Stampini Duarte Martino *, Nikolai Kolba ", Elad Tako ™

* Department of Nuirition and Health, Federal University of Vigosa, Av. Purdue, s/n, Campus Universitdrio, Vigosa, MG 36.570-%00, Brazil
" Department of Food Science, Cornell University, Stocking Hall, Ithaca, NY 14853-7201, USA

ARTICLE INFO ABSTRACT
Keywords: This study evaluates the effects of intra-amniotic administration of yacon (Smallanthus sonchifolius) four sol-
Intra amniotic administration uble extracts (YFSE) on intestinal bacterial populations, brush border membrane (BBM) functionality and

Brush border membrane functionality

morphology, by using the Gallus gallus model. The YFSE increased (p < 0.05) relative abundance of Lactobacillus,
Intestinal morphology

& " Bifidobacterium, Clostridium and E. coli compared ro 18MQ H20. The YFSE had systematic effect on BBM
an; s functionality, via the upregulation of zinc (zinc transporters — ZnT1, ZnT7 and ZIP9) and iron (ferroportin,
-Fe-related proteins

Goblet cell, intestinal bacterial populations Dundenal cytochrome (DeytB) transporters, sucrose isomaltase (SI), and down regulation of Interleukin 1 beta
(IL1p), and hepcidin genes expression when compared to the inulin administered group. The YFSE administration
Increased glycogen concentrations in pectoral muscle compared to noninjected and 18 {8 H20 groups, however,
did not change gene expression of enzymes related to glycolysis (phosphofructokinase) and gluconeogenesis
(glucose-6 phosphatase), The YFSE increased the depth of crypts, crypt goblet cell diameter, number and type
(acidic), and villi goblet cell diameter and type (acidic) when compared to all other groups. Thus, YFSE
demonstrated prebiotic effects resulting in improving intestinal bacterial populations profile, BBM functionality,
digestive and absorptive capabilities, intestinal morphology, glycogen status and immune system.

hitps://dol.org/10.1016/j.foodres. 2020.109705

Received 29 May 2020; Received in revised form 12 August 2020; Accepted 6 September 2020
Available online 17 September 2020

0963-9969,/T 2020 Elsevier Ltd. All rights reserved.

Fuente: https://doi.org/10.1016/j.foodres.2020.109705
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A& Cybertesis / Clencias basicas / Facultad de Quimica e Ingenieria Quimica / EP Ingenieria Quimica / Tesis EP Ingenieria Guimica / Ver item

Obtencion de la inulina a partir de raices de Yacén

(Smallanthus Sonchifolius) a nivel piloto

El presente trabajo de tesis busca la obtencidn de la inulina a partir de raices ds yacén
(Smallanthus Sonchifolius) a nivel piloto. Se realizd en las instalaciones del Laboratorio
de Quimica Orgénica de la Facultad de Farmacia y Bioguimica, también en la Unidad de
Servicios de Analisis Quimice de la Facultad de Quimica e Ingenieria Quimica ambas de
la Universidad Nacional Mayor de San Marcos, y la planta piloto de la Facultad de
Industrias Alimentaria de la Universidad Agraria La Molina. El proceso seguido se inicié
con la seleccion de la materia prima, para esto se analizaron 3 lotes de yacon de
diferentes localidades (Bagua, Huaraz y Huancayo) con ayuda de un refractometro, la
materia prima seleccionada es la de Huaraz por su alto contenido de azucares
(10.1°Brix); esta materia prima fue caracterizada determinandose de forma cuantitativa
(31.69%) y cualitativamente la presencia de Inulina (81.33%) en comparacion con un
estandar. Luego se procedid al lavado, desinfeccion y cortado en trozos de las raices de
yacon, las cuales, fueron sometidas a difusion en agua caliente trabajando con los
siguientes parametros: Temperatura de extraccion (100°C), tiempo de operacion
(10minutos), relacién materia prima: solvente (1:3) y una sola etapa. Del extracto se
continué con la etapa de purificacion la cual consiste en una etapa carbonatacion con la
finalidad de eliminar los no azucares, péptidos, coloides y otros; para ello se utilizd una
suspension de Ca(OH)2 al 0.2N y burbujeo de COZ2. Para el filtrado, deionizacidn y
decoloracién del jugo se realizé a una temperatura de 85°C. El liquido purificado fue
llevado a un secado por atomizacion trabajandose con los siguientes parametros:
temperatura del aire al ingreso (150°C) y temperatura del aire a la salida (82°C). La
inulina obtenida tiene las siguientes caracteristicas: apariencia (polvo ligeramente
granulado), color (marrén claro), humedad (2.85%), cenizas totales (5.25%) y Pb
(2.13ppm). Ests trabajo comprende también el calculo de variables importantes de
operacion, balances de materia y energia, rendimientes, tiempo de operacion, entre
otras, que serian de gran utilidad para el disefio de procesos y de planta a nivel
comercial. Los rendimientos para las principales operaciones en planta piloto fueron las
siguientes: extraccion (65.3%), secado (98.0%) y rendimiento global del proceso
(50.57%). Lo que nos indica que por cada 20Kg de yacdn utilizados se obtiene 3.20Kg
de Inulina. La inulina obtenida a partir de las raices de yacon cumple los estandares
internacionales que maneja la empresa belga Beneo Orafti. Es por lo expuesto lineas
arriba que se recomienda un mayor aprovechamiento de la materia prima con relacién a
su contenide de Inulina; la cual trae beneficios para la salud humana.
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Formulacion de la salchicha tipo suizo con sustitucion

parcial de extracto de yacon (smallanthus sonchifolius)
Guillen Quispe, Ami Geraldine

URI: hitp:/repositorio.unajma.edu.pe/handle/12345678%/579
Fecha: 2019

Resumen:

La presente tesis tuvo como objetivo principal, evaluar la sustitucion parcial del extracto de yacon (Smallanthus
sonchifolius) en la formulacion de la salchicha tipo suizo. La metodologia utilizada para las pruebas experimentales
fueron: Para la textura se utilizo el método del texturdmetro TA-XT2, para la determinacion del contenido de grasa se
uso el método N°920.39 ACAC —Soxhlet-, asi como para el color el método del colorimetro (Minolta RC-400) y para
las caracteristicas organoclépticas una prueba heddnica. Los resultados obtenidos se realizaron mediante el Disefio
Estadistico Completamente al Azar (DCA), donde se realizé un analisis de varianza (ANVA), seguido de una prueba
de multiples rangos, el test de tukey y la prueba de dunnestt. Para dichos analisis se empled el estadistico
Statgraphics Centurion XV, Minitab 17, Excel 2013 (Software libre) y SPS5 21.
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PUBLICACIONES CIENTIFICAS RELACIONADAS A MACA DESDE EL ANO 2015

Source: ASIAN JOURNAL OF CHEMISTRY | 22 (7): 5776-5778 JUL 2010

Title: A New Phenylpropanoids From the Leaf of Smallanthus sonchifolius and Its Antioxidant Activity
Author(s): Ruan, SC | Liu, MS | Bi, L | Yang, YL

Date: JUL 2010

Author Keywords: Smallanthus sonchifolius | Smallanactone A | Antioxilant activity

Keywords Plus: YACON ROOTS

Publication Year: 2010

Volume: 22

Abstract:

Phytochemical investigation of the leaf of Smallanthus sonchifolius led to the isolation and identification
of a new phenylpropanoids named Smallanactone A. The structures was elucidated by analysis of spec-
troscopic data and it antioxidant activity was evaluated. It showed antioxidant activity with an IC50 va-

lue of 0.46 mu g/mL.

Source: ASIAN JOURNAL OF CHEMISTRY | 23 (2): 933-934 FEB 2011

Title: Lignans from the Leaf of Smallanthus sonchifolius

Author(s): Xue, JJ | Wang, L. | Chzn, YK | Liao, Z | Liu, W | Yang, GY | Hu, QF

Date: FEB 2011

Author Keywords: Smallanthus sonchifolius | Lignan | Antioxidant activity

Keywords Plus: YACON ROOTS

Publication Year: 2011

Volume: 23

Abstract:

Phytochemical investigation of the leaf of Smallanthus sonchifolius led to the isolation and identification
of a new lignan (smallanlignan A) and five known lignans. The structures were elucidated by the analysis
of spectroscopic data. The antioxidant activity of smallanlignan A was evaluated and it showed antioxi-

dant activity with an IC50 value of 1.65 mu g/mL.

Source: EUROPEAN REVIEW FOR MEDICAL AND PHARMACOLOGICAL SCIENCES | 14 (12): 1005-
1009 DEC 2010

Title: Antimicrobial activity of the constituents of Smallanthus sonchifolius leaves against methicillin-
resistant Staphylococcus aureus

Author(s): Choi, JG | Kang, OH | Lee, YS | Oh, YC | Chae, HS | Obiang-Obounou, B | Park, SC | Shin,
DW | Hwang, BY | Kwon, DY

Date: DEC 2010

Author Keywords: Antibacterial activity | MRSA | Smallanthus sonchifolius
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Keywords Plus: IDENTIFICATION | DAPTOMYCIN | EXTRACTS

Publication Year: 2010

Volume: 14

Abstract:

Background and Objectives: Methicillin-resistant Staphylococcus aureus (MRSA) has been a serious pro-
blem as its infection is associated with higher mortality and increase cost worldwide. In the present
study, the antibacterial activity of enhydrin, polymatin B, allo-schkuhriolide from the leaves of Smallant-
hus sonchifolius was investigated. Material and Methods: Enhydrin, polymatin B, allo-schkuhriolide
from the leaves of Smallanthus sonchifolius were tested for antimicrobial activity using micro dilution
broth method against 2 strains of ATCC 33591, ATCC 25923 and 15 strains of clinical isolates MRSA.
Results: The antibacterial activity of Smallanthus sonchifolius can safely be attributed to enhydrin as
polymatin B, and allo-schkuhriolide are not showing any activity against Staphylococcus aureus strains.
The enhydrin showed good antibacterial activity against all tested strains (MIC = 125-500 mu g/ml).
Discussion: These results suggest that only enhydrin can be considered as an antibacterial drug against
MRSA.

Source: GENETIKA-BELGRADE | 45 (1): 217-226 2013

Title: A REVISED ITS NUCLEOTIDE SEQUENCE GIVES A SPECIFITY FOR Smallanthus sonchifolius
(POEPP. AND ENDL.) AND ITS PRODUCTS IDENTIFICATION

Author(s): Ziarovska, J | Fernandez, EC | Millela, L

Date: 2013

Author Keywords: Smallantus sonchifolius (Poepp. and Endl.) H. Robinson | yacon | ITS | Dra III
digestion | PCR

Keywords Plus: YACON | LEAVES

Publication Year: 2013

Volume: 45

Abstract:

Yacon (Smallanthus sonchifolius) is an Andean crop which is very regarded for its benefits for people
suffering from diabetes or various digestive or renal disorders. Because no specific Smallanthus sonchi-
folius identification DNA markers are still known the paper demonstrates ITS regions to be able to de-
tect and differentiate among yacon species and the potential for specific food authentification purposes
is reported, too. The newly sequenced ITS of yacon accessions originated in Peru, Ecuador and Bolivia
analyse provide the unique sequence site that differs from all of the other yacon species and is recog-
nized by Dralll restriction endonuclease. Restriction cleavadge of the PCR amplified ITSs of the twenty-
eight yacon accessions was performed and in all cases the recognition site was confirmed as a typical for
Smallanthus sonchifolius. Based on the nucleotide specifity of Smallanthus sonchifolius, ITS sequence

the PCR method combined with the restriction clevadge protocol was developed for yacon identification.
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Source: PHYTOCHEMISTRY LETTERS | 18: 162-167 DEC 2016

Title: Biosynthesis of (-)-ent-kaurenoic acid in Smallanthus sonchifolius and its effect against microbial
biofilms

Author(s): Lopes, AA | Pina, ES | Nader, TT | Da Costa, FB | Pereira, AMS | Pupo, MT

Date: DEC 2016

Author Keywords: Diterpene | Ent-kaurenoic acid | Biosynthesis | Methylerythritol-4-phosphate
(MEP) pathway | Smallanthus sonchifolius

Keywords Plus: SESQUITERPENE GERMACRENE-D | PIMARANE-TYPE DITERPENES | ENT-
KAURENOIC ACID | ANTIMICROBIAL ACTIVITY | KAURANE DITERPENES | PATHWAYS | ANTI-
BACTERIAL | ISOPRENOIDS | STEVIOL | C-13

Publication Year: 2016

Volume: 18

Abstract:

The biosynthetic pathway of (-)-ent-kaurenoic acid (1) was investigated by incorporation of 1-D-C-13-
glucose in Smallanthus sonchifolius (Asteraceae) plantlets. The C-13-enrichment pattern indicated that
methylerythritol-4-phosphate (MEP) pathway is the biosynthetic pathway involved in diterpenoid
biosynthesis. Our studies in S. sonchifolius reinforce that the biosynthesis of different classes of terpenes
should not be compartmentalized into cytosol and plastids. Additionally, (-)-ent-kaurenoic acid showed

antimicrobial activity against Staphylococcus aureus biofilm.

Source: EMIRATES JOURNAL OF FOOD AND AGRICULTURE | 26 (1): 60-65 JAN 2014

Title: Difference on ITS regions among Yacon genotypes and Smallanthus spp.

Author(s): Ziarovska, J | Cusimamani, EF | Russo, D | Milella, L

Date: JAN 2014

Author Keywords: ITS region | Landraces | Molecular markers | DNA sequence | Yacon

Keywords Plus: SONCHIFOLIUS | IDENTIFICATION | MELAMPOLIDES | RAPD | SEQUENCES |
DIVERSITY | DNA

Publication Year: 2014

Volume: 26

Abstract:

Yacon (Smallanthus sonchifolius) is an Andean crop which is very regarded for its medicinal properties.
Yacon genetic profiles have been slightly studied using molecular markers. The aim of this study was to
prepare the protocol for direct sequencing of the ITS (Internal Transcribed Spacers) regions of yacon
DNA genome. The identified ITS regions in three Bolivian yacon's landraces (BOL 20, BOL 22 and BOL
24) were sequenced and then compared with ITS regions found in NCBI database, previously isolated in
yacon and in other plants belonging to the genus Smallanthus. The analysed ITS regions of studied Boli-
vian landraces showed differences in the nucleotides 163-164 and 235-236 with the sequence previously

isolated in yacon. A dendrogram was constructed by comparing the sequence presented in the
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manuscript and those in the NCBI database for Smallanthus, spp. In the dendrogram, the previously
reported ITS sequence of Smallanthus sonchifolius was also used. Specific sites of Smallanthus sonchifo-

lius ITS region gives a promising base for molecular approach identification of this underutilized crop.

Source: GENETIC RESOURCES AND CROP EVOLUTION | 61 (6): 1209-1217 AUG 2014

Title: Variability in sesquiterpene lactones from the leaves of yacon (Smallanthus sonchifolius) acces-
sions of different geographic origin

Author(s): Mercado, MI | Araoz, MVC | Manrique, I | Grau, A | Catalan, CAN

Date: AUG 2014

Author Keywords: Chemical variability | Glandular trichomes | Smallanthus sonchifolius | Yacon
Keywords Plus: POLYMNIA-SONCHIFOLIA | LEAF EXTRACTS | ASTERACEAE | POEPP. | INHIBI-
TION | ACIDS | CROP

Publication Year: 2014

Volume: 61

Abstract:

The sesquiterpene lactones (STLs) content of glandular trichomes from the leaves of twenty-five yacon
(Smallanthus sonchifolius, Asteraceae) accessions, obtained along a latitudinal gradient from Ecuador to
northwest Argentina, was characterized by gas chromatography/mass spectroscopy (GC/MS). While ac-
cessions from Ecuador, Bolivia and Argentina proved to be very chemoconsistent, significant variation
was found in quantitative composition of STLs from accessions in central Peru, the probable region of

origin for the species.

Source: BOLETIN DE LA SOCIEDAD ARGENTINA DE BOTANICA | 48 (2): 193-200 AUG 2013

Title: ARBUSCULAR MYCORRHIZAL ASSOCIATIONS AND DARK SEPTATE ENDOPHYTES IN YA-
CON (SMALLANTHUS SONCHIFOLIUS) AND A WILD RELATIVE (SMALLANTHUS MACROS-
CYPHUS)

Author(s): Mercado, MI | Araoz, MVC | De Weht, CIB | Ponessa, GI | Grau, A

Date: AUG 2013

Author Keywords: Smallanthus sonchifolius | Smallanthus macroscyphus | mycorrhizas | arbuscular
mycorrhizas | dark septate endophytes

Keywords Plus: ROOTS | LEAVES | FUNGI

Publication Year: 2013

Volume: 48

Abstract:

Mycorrhizal associations in Smallanthus sonchifolius (Poepp. & Endl.) H. Robinson (Asteraceae), Yacon,
an ancient Andean crop and Smallanthus macroscyphus (Baker ex Martius) A. Grau, wild yacon, a close

wild relative are described for the first time. Yacon fibrous roots growing under field conditions have

Pégina 21
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high levels of colonization by arbuscular mycorrhizal fungi (86 %). Other fungi colonizing roots included
dark septate endophytes (45 %) and unidentified fungi that are probably saprophytic (25 %) were obser-
ved. Only 9% of the samples analyzed were not colonized by any type of fungi. Glomus, Acaulospora,
Scutellospora, Gigaspora and Pacispora were the main genera of arbuscular mycorrhiza identified. A si-
milar high degree of mycorrhizal colonization was observed in Smallanthus macroscyphus, in natural
populations associated with Juglans australis native forest. The high level of mycorrhizal colonization,
the low number of fine absorbing roots and the large roots diameters observed, suggest that both Sma-

llanthus species are likely dependent on mycorrhiza.

Source: ASIAN JOURNAL OF CHEMISTRY | 24 (1): 312-314 JAN 2012

Title: Extraction of Lignan from the Leaves of Smallanthus sonchifolius and its Antioxidant Activity
Author(s): Lv, JL | Liao, Z | Wang, L | Yang, GY | Yang, YL

Date: JAN 2012

Author Keywords: Smallanthus sonchifolius | Lignans | Antioxidant activity

Keywords Plus: YACON ROOTS | CONSTITUENTS | LEAF | IDENTIFICATION

Publication Year: 2012

Volume: 24

Abstract:

A new lignan, smallanlignan B (1) together with seven known lignans (2-8) were isolated from the leaves
of S. sonchifolius. Their structures were elucidated by the analysis of spectroscopic data. The antioxidant
activity of smallanlignan B was also evaluated and it showed antioxidant activity with an IC50 value of

2.18 mg/mL.

Source: NATURAL PRODUCT RESEARCH | 24 (17): 1592-1597 2010

Title: A new hexenol glycoside from leaves of Smallanthus sonchifolius

Author(s): Xiang, Z | Gai, K | Dou, DQ | Chen, GR | Kang, TG | Shi, YY | Li, XT | Dong, F

Date: 2010

Author Keywords: Smallanthus sonchifolius | hexenol glycoside | kaurenoic acid

Keywords Plus: NMR SPECTRAL ASSIGNMENTS | STRUCTURE ELUCIDATION

Publication Year: 2010

Volume: 24

Abstract:

A new hexenol glycoside with two known compounds was isolated from the leaves of Smallanthus son-
chifolius. The structure of the new compound was elucidated as Z-hex-3-en-1-ol O-alpha-L-
arabinopyransyl (1"-2")-beta-D-glucopyranoside (1) on the basis of spectroscopic analysis and chemical
evidence. The two known compounds were identified as ent-15-hydroxy-kaur-16-en-19-oic acid (2) and
ent-18-hydroxy-kaur-16-en-19-oic acid (3) by comparison of their spectral data with the reported data.

Compounds 2 and 3 were isolated for the first time from the title plant.

Pégina 22
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Source: HORTICULTURA BRASILEIRA | 33 (3): 394-397 JUL-SEP 2015

Title: Occurrence of insects causing injuries to the yacon crop

Author(s): Silva, DMN | Oliveira, FL | Dalvi, LP | Pratissoli, D | Erlacher, WA | Quaresma, MAL

Date: JUL-SEP 2015

Author Keywords: Smallanthus sonchifolius | damage | pest management

Keywords Plus: SMALLANTHUS-SONCHIFOLIUS

Publication Year: 2015

Volume: 33

Abstract:

This research aimed to catalog insects that cause injury to the yacon (Smallanthus sonchifolius, familia
Asteraceae) crop, in order to identify those who may cause damage. The study was carried out in Alegre,
Espirito Santo State, Brazil. Cultivation began in May 2013 and the harvest was done 180 days later.
Three species from the Coleoptera order: Lagria villosa (Coleoptera: Lagriidae); Cerotoma arcuata and
Diabrotica speciosa (Coleoptera: Chrysomelidae) and two species from the Lepidoptera order: Spodopte-
ra eridania (Lepidoptera: Noctuidae) and Chlosyne lacinia saundersii (Lepidoptera: Nymphalidae) were
observed causing damage to the yacon crop. The caterpillar C. lacinia saundersii, known as sunflower

caterpillar, was the most important species, being observed throughout the yacon cycle.

Source: BIOCHEMICAL SYSTEMATICS AND ECOLOGY | 38 (5): 1042-1048 OCT 2010

Title: Ent-kaurane derivatives from the root cortex of yacon and other three Smallanthus species
(Heliantheae, Asteraceae)

Author(s): Araoz, MVC | Mercado, MI | Grau, A | Catalan, CAN

Date: OCT 2010

Author Keywords: Smallanthus sonchifolius | Smallanthus macroscyphus | Smallanthus connatus |
Smallanthus siegesbeckius | Root cortex secretory canals | Kaurenoic acid derivatives

Keywords Plus: OCCURRING TERPENE DERIVATIVES | ACMELA-BRASILIENSIS ASTERACEAE |
SIEGESBECKIA-ORIENTALIS | SONCHIFOLIUS YACON | KAURENOIC ACID | SESQUITERPENE
LACTONES | COPAIFERA-LANGSDORFFII | CHEMICAL-CONSTITUENTS | POLYMNIA-
SONCHIFOLIA | SECRETORY STRUCTURES

Publication Year: 2010

Volume: 38

Abstract:

The metabolites produced by the secretory canals of the root cortex from four Smallanthus species be-
longing to the yacon group were identified as ent-kaurane-type diterpenes. The dichloromethane root
cortex extracts of the four species were treated with diazomethane and analyzed comparatively by GC-
MS using a simple and rapid procedure which is very sensitive and reproducible permitting detection of
minor components. In all cases, ent-16-kauren-19-oic acid (kaurenoic acid) methyl ester was the main

component, differences being observed only in the minor components. The minor components identified
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were grandiflorenic acid methyl ester, ent-16-kauren-19-al, 16 alpha,17-epoxy-15 alpha-angeloyloxy-
kauran-19-oic acid methyl ester and several O-acyl derivatives at C-15 or C-18 of kaurenoic acid. One of
the minor components, 18-isobutyroyloxy-ent-kaur-16-en-19-oic acid is a new kaurenoic acid derivative.
Grandiflorenic acid and 15-alpha-angeloyloxy-16,17-alpha-epoxy-ent-16-kauren-19-oic acid were present
only in Smallanthus sonchifolius and Smallanthus siegesbeckius which showed very similar GC traces.
The different GC profile of RC diterpenes from Smallanthus connatus and Smallanthus macroscyphus
supports the view that they are different taxa. Some chemotaxonomic aspects of the genus Smallanthus

and the subtribe Milleriinae are briefly discussed.

Source: INTERNATIONAL JOURNAL OF MASS SPECTROMETRY | 424: 27-34 JAN 2018

Title: Characterisation of yacon tuberous roots and leaves by DART-TOF/MS

Author(s): Rajchl, A | Cusimamani, EF | Prchaloya, J | Sevcik, R | Cizkova, H | Ziarovska, J | Hrdli-
ckova, M

Date: JAN 2018

Author Keywords: Smallanthus sonchifolius | Statistical analysis | PCA | LDA | DART

Keywords Plus: IONIZATION-MASS-SPECTROMETRY | SMALLANTHUS-SONCHIFOLIUS | AUT-
HENTICATION

Publication Year: 2018

Volume: 424

Abstract:

Yacon [Smallanthus sonchifolius (Poepp. et Endl.) H. Robinson] is a plant grown worldwide originating
in the Andes region. Yacon is grown for its sweet tuberous roots and leaves used for the preparation of
herbal infusions. Twenty-six yacon landraces' leaves and roots (both peeled and unpeeled) have been
analysed by DART-TOF/MS. The method has been optimised and the fingerprints of the mass spectra
have been statistically processed by PCA and LDA statistical analysis. The DART method has succeeded

in differentiating between the yacon landraces according to their genotype and geographical origin.

Source: NATURAL PRODUCT COMMUNICATIONS | 5 (1): 95-98 JAN 2010

Title: Anti-diabetes Constituents in Leaves of Smallanthus sonchifolius

Author(s): Xiang, Z | He, F | Kang, TG | Dou, DQ | Gai, K | Shi, YY | Young-Ho, K | Dong, F

Date: JAN 2010

Author Keywords: Smallanthus sonchifolius | Asteraceae | Yacon | Smallanthaditerpenic acid | HPLC
Keywords Plus:

Publication Year: 2010

Volume: 5

Abstract:

The inhibitory effect of smallanthaditerpenic acids A, B, C and D previously isolated from leaves of Sma-

llanthus sonchifolius (yacon) on cc-glucosidase were examined and their IC50 were determined to be
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0.48 mg/mL, 0.59 mg/mL, 1.00 mg/mL, and 1.17 mg/mL respectively. In addition, a rapid, reliable RP-
HPLC method for the analysis of chlorogenie acid, caffeic acid, and smallanthaditerpenic acids A and C
in yacon leaves was established, and the variation in their contents in leaves from plants cultivated in
different places and collected at different times of the year were compared. The established analytical
method for determining smallanthaditerpenic acids A and C, chlorogenic acid and caffeic acid presented

good results and could be used as a method for the quality control of S. sonchifolius leaves.

Source: BRAZILIAN ARCHIVES OF BIOLOGY AND TECHNOLOGY | 53 (3): 629-632 MAY-JUN 2010
Title: Antimicrobial Activity from Endophytic Fungi Arthrinium state of Apiospora montagnei Sacc. and
Papulaspora immersa

Author(s): Ramos, HP | Braun, GH | Pupo, MT | Said, S

Date: MAY-JUN 2010

Author Keywords: Arthrinium state of Apiospora montagnei | Papulaspora immersa | Smallanthus
sonchifolius | yacon

Keywords Plus: YACON SMALLANTHUS-SONCHIFOLIUS | IDENTIFICATION | METABOLITES |
EXTRACTS | LEAVES

Publication Year: 2010

Volume: 53

Abstract:

Papulaspora immersa and Arthrinium state of Apiospora montagnei Sacc. were isolated from the roots
of Smallanthus sonchifolius (yacon). The crude extracts from their cultures inhibited the growth of Sta-
phylococcus aureus, Kocuria rhizophila, Pseudomonas aeruginosa and Escherichia coli. The more rele-
vant results were observed in the ethyl acetate extract from P immersa against P aeruginosa (90 mu g/
mL) and ethyl acetate extract from Arthrinium state of A montagnei Sacc. against P aeruginosa (160 mu
g/mL). The two endophytic fungi isolated from yacon roots as well as their antimicrobial activity detec-

ted in the crude extracts cultures were being reported for the first time.

Source: JOURNAL OF THE CHEMICAL SOCIETY OF PAKISTAN | 38 (2): 379-383 APR 2016

Title: Extraction of Yacon Leaves Enhances Enhydrin Degradation

Author(s): Suo, TJ | Wang, XT | Li, DW | Aung, KW | Ran, XK | Dou, DQ | Dong, F

Date: APR 2016

Author Keywords: Yacon leaves | Smallanthus sonchifolius | Enhydrin | degradation | Anticancer
activity

Keywords Plus: SMALLANTHUS-SONCHIFOLIUS | CONSTITUENTS

Publication Year: 2016

Volume: 38

Abstract:

Sesquiterpene lactones (SLs) with various activities, which are primarily composed of enhydrin, are the
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primary constituents in the leaves of the yacon, Smallanthus sonchifolius (Peoepp. & Endl.) H. Robin-
son. To study the effect of heat extract on the degradation of enhydrin, the hydrolyzed products were
isolated and their anticancer activity was assayed. The decoction extraction of yacon leaves under heat
could enhance enhydrin degradation. However, the degradation was not observed when the pure com-
pound (i.e., enhydrin) was refluxed. The major degradation products of enhydrin were isolated and iden-
tified to be 6-deacetyldeepoxydihydroxyenhydrin (1), deepoxydihydroxyenhydrin (2) and enhydrin chlo-
rohydrin (3). In addition, the cytotoxic activity of the SLs obtained against human gastric cancer cells
(MGC80-3) indicated that enhydrin is stronger than its degradation products. Our results further confir-

med that the traditional tea using way of yacon leaves in the folks is reasonable.

Source: CHEMICAL COMMUNICATIONS | 49 (85): 9989-9991 2013

Title: A biosynthetic pathway of sesquiterpene lactones in Smallanthus sonchifolius and their localizati-
on in leaf tissues by MALDI imaging

Author(s): Lopes, AA | Pina, ES | Silva, DB | Pereira, AMS | da Silva, MFGF | Da Costa, FB | Lopes, NP
| Pupo, MT

Date: 2013

Author Keywords:

Keywords Plus: TIGLOYL ESTERS | ISOPRENE UNITS | GLANDULAR TRICHOMES | GERMACRE-
NE-D | DATURA | ACID | IDENTIFICATION | ISOLEUCINE | YACON | MELAMPOLIDES
Publication Year: 2013

Volume: 49

Abstract:

The biosynthetic route for epoxyangelate esters of the sesquiterpene lactones (STL) uvedalin and en-
hydrin from in vitro cultures of Smallanthus sonchifolius (Asteraceae) was investigated with C-13-
precursors for the first time in the literature. Photomicroscope analyses and studies using MALDI-MS

imaging confirmed that glandular trichomes accumulate STL.

Source: GENETIC RESOURCES AND CROP EVOLUTION | 58 (4): 545-551 MAR 2011

Title: Total phenolic content, RAPDs, AFLPs and morphological traits for the analysis of variability in
Smallanthus sonchifolius

Author(s): Milella, L | Martelli, G | Salava, J | Fernandez, E | Ovesna, J | Greco, I

Date: MAR 2011

Author Keywords: DNA fingerprinting | Genetic dissimilarity | Molecular marker | Phenolic content |
Smallanthus sonchifolius | Yacon

Keywords Plus:

Publication Year: 2011

Volume: 58
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Abstract:

Smallanthus sonchifolius is a periennal herb originally cultivated in South America and now grown in
several other countries. Recently, greater attention has been focused on this plant due to its agronomical,
nutritional and pharmacological characteristics. In this paper the application of RAPDs and AFLPs for
the analysis of genetic diversity in a group of 5 Smallanthus sonchifolius landraces is presented. Both
methods proceed through the direct analysis of DNA, and their results were compared with the total
phenolic content of each landrace and its morphological traits. Using 61 RAPD primers, 85 informative
bands were identified, corresponding to 28.7% of polymorphism. In comparison, only six selected AFLP
primer pairs produced 84 informative bands, with a similar percentage of polymorphism (23.4%). RAPD
and AFLP markers were analyzed separately. Total phenolic content varied twofold among the five lan-
draces analysed, ranging from 3,494 to 6,849 mg/g. Each type of molecular marker resolved two main
groups that included the same genotypes, but with different within-group relationships among geno-
types. The two groups are consistent with some phenotypic characters but they do not reflect faithfully
their geographical origin. Most notably, the two groups comprise landraces with higher and lower total
phenolic content, respectively. Dendrograms based on the two molecular data sets graphically depicted
the ability of both methods to differentiate all the cultivars studied. Data obtained suggest that the two
molecular markers applied are useful to investigate intra-specific genetic variability in Smallanthus son-

chifolius, and predict well the total phenolic content of each landrace.

Source: NATURAL PRODUCT COMMUNICATIONS | 5 (11): 1721-1726 NOV 2010

Title: New Acyclic Diterpenic Acids from Yacon (Smallanthus sonchifolius) Leaves

Author(s): Mercado, MI | Araoz, MVC | Grau, A | Catalan, CAN

Date: NOV 2010

Author Keywords: Smallanthus sonchifolius | yacon | acyclic diterpenes | geranylnerol derivatives |
sesquiterpene lactones epicuticular wax

Keywords Plus: SESQUITERPENE LACTONES | LEAF EXTRACTS | CONSTITUENTS | MELAMPO-
LIDES | INHIBITION

Publication Year: 2010

Volume: 5

Abstract:

Two new acyclic diterpenoids, smaditerpenic acid E (la) and F (2a), along with nineteen melampolide-
type sesquiterpene lactones, six of them not previously reported in yacon, were isolated from the methy-
lene chloride leaf rinse extract Their structures were elucidated from ID and 2D NMR experiments and

gas chromatography coupled to mass spectrometry.

Source: NATURAL PRODUCT RESEARCH | 24 (18): 1771-1782 2010
Title: Hypoglycaemic effects of tea extracts and ent-kaurenoic acid from Smallanthus sonchifolius
Author(s): Raga, DD | Alimboyoguen, AB | del Fierro, RS | Ragasa, CY
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Date: 2010

Author Keywords: Smallanthus sonchifolius | Asteraceae | yacon | ent-kaurenoic acid | hypogly-
caemic

Keywords Plus:

Publication Year: 2010

Volume: 24

Abstract:

Hypoglycaemic activity was observed in normoglycaemic mice orally administered with the aqueous
Smallanthus sonchifolius leaf tea extract, alloxan-induced diabetic mice orally administered with ent-
kaurenoic acid (1), and normoglycaemic mice intraperitoneally administered with 1 from S. sonchifolius
leaves. A single dose administration of 50 mg kg-1 BW yacon leaf tea extract demonstrated immediate
but relatively short hypoglycaemic activity, with significant effects observed during 1-2 h. Similarly, ad-
ministration with 100 mg kg-1 BW yacon leaf tea extract obtained by heavy stirring in hot water demons-
trated a more potent activity compared to the positive control at 1.5-2.0 h. Oral administration of 1 did
not affect the blood glucose level of the alloxan-induced diabetic mice, but a single intraperitonial injec-
tion of 10 mg kg-1 BW in normoglycaemic mice had consistent percent blood glucose reduction persis-

ting from 1 to 2 h observation periods.

Source: LATIN AMERICAN JOURNAL OF PHARMACY | 36 (5): 866-872 2017

Title: Hypoglycemic and Hypolipidemic Effect of Smaditerpenic Acid A on Normal and Obese Mice In-
duced with High Fat Diet

Author(s): Ran, XK | Aung, KKW | Dou, DQ | Dong, F

Date: 2017

Author Keywords: hypoglycemic | hypolipidemic | smaditerpenic acid A | Smallanthus sonchifolius
Keywords Plus: SMALLANTHUS-SONCHIFOLIUS LEAVES | DIABETIC-RATS | YACON LEAVES |
EXTRACT | CONSTITUENTS

Publication Year: 2017

Volume: 36

Abstract:

The aim of this study was to explore the hypoglycemic and hypolipidemic effect of smaditerpenic acid A
from the leaves of Smallanthus sonchifolius and acarbose on normal and obese mice induced with high
fat diet. Our results showed that both of smaditerpenic acid A and acarbose could enhance the sucrose
tolerance on normal mice at a dose of 20 mg/kg body weight. Furthermore, both of smaditerpenic acid A
and acarbose could significantly lower the levels of non-esterified fatty acid, total cholesterol, and trigly-
cerides, as well as ameliorate hyperlipidemia and hyperglycemia at a dose of 40 mg/kg body weight on
obese mice induced with high fat diet. It is for the first time to report the hypoglycemic and hypolipide-

mic effect of smaditerpnic acid A and acarbose on obese mice.
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Source: NATURAL PRODUCT RESEARCH | 31 (1): 43-49 2017

Title: A new sesquiterpene lactone from yacon leaves

Author(s): Yuan, Y | Aung, KKW | Ran, XK | Wang, XT | Dou, DQ | Dong, F

Date: 2017

Author Keywords: Smallanthus sonchifolius | yacon | sesquiterpene lactone | chemical constituent |
cytotoxic activity

Keywords Plus: SMALLANTHUS-SONCHIFOLIUS | ANTIOXIDANT ACTIVITY | LEAF EXTRACTS |
CONSTITUENTS | ACIDS

Publication Year: 2017

Volume: 31

Abstract:

The chemical constituents of 60% EtOH extract of yacon leaves were separated to yield a new com-
pound, together with four known compounds, which were isolated for the first time from yacon. The new
compound was characterised and named as chlorodalin (1) on the basis of NMR (1D and 2D), HR-MS
and other spectral methods. The cytotoxic activities of 1-5 were evaluated on two human tumour cell li-

nes and the new compound showed significant cytotoxic activity.

Source: GENETIC RESOURCES AND CROP EVOLUTION | 61 (1): 163-172 JAN 2014

Title: Ontogeny and total sugar content of yacon tuberous roots and other three Smallanthus species
(Heliantheae, Asteraceae), insights on the development of a semi-domesticated crop

Author(s): Araoz, MVC | Gonzalez, AMK | Mercado, MI | Ponessa, GI | Grau, A | Catalan, CAN

Date: JAN 2014

Author Keywords: Domestication | Fructooligosacharides | Ontogeny | Root anatomy | Smallanthus
sonchifolius | Yacon

Keywords Plus: SONCHIFOLIUS | DERIVATIVES | ANATOMY

Publication Year: 2014

Volume: 61

Abstract:

The ontogeny of the tuberous roots of yacon (Smallanthus sonchifolius), an ancient Andean crop, is des-
cribed for the first time along with three other wild species of Smallanthus: S. connatus, S. macros-
cyphus and S. siegesbeckius. Tuberous storage roots are present in the four species. Tuberization results
from unusual secondary thickening. A meristematic endodermis maintains the primary cortex by gene-
rating cortex cells continuously. Secretory schizogenous canals develop adjacent to the endodermis in
opposition to the phloem poles. Phellogen originates in the outer layers of the parenchymatic cortex. The
four species develop a parenchymatous pith that stores mainly fructooligosacharides (FOS) and plays an
important role in storing water, protecting the plant from drought stress and environmental hazards in
the Andean climate. In yacon, domestication has produced a wide pith that stores water, reducing sugars
and FOS with low degree of polimerization, that could have eventually made it more palatable as compa-

red to the wild counterparts.
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Source: ASIAN PACIFIC JOURNAL OF TROPICAL BIOMEDICINE | 9 (9): 365-372 SEP 2019

Title: Smallanthus sonchifolius roots ameliorate non-alcoholic fatty liver disease by reducing redox im-
balance and hepatocyte damage in rats fed with a high fructose diet

Author(s): Aleman, MN | Sanchez, SS | Honore, SM

Date: SEP 2019

Author Keywords:

Keywords Plus: OXIDATIVE STRESS | YACON ROOTS | ANTIOXIDANTS | FENOFIBRATE | LEA-
VES

Publication Year: 2019

Volume: 9

Abstract:

Objective: To evaluate the potential of Smallanthus sonchifolius (S. sonchifolius) roots in ameliorating
hepatic damage of rats fed with a high fructose diet. Methods: The effect of S. sonchifolius roots on
energy intake, body weight, fat and liver mass was determined in male rats fed with a high-fructose diet.
Plasma glucose, triglycerides, total cholesterol, lipoproteins and aspartate aminotransferase and alanine
aminotransferase were analyzed. Histological changes of the livers were evaluated by electronic micros-
copy and apoptosis was examined using the TUNEL method. The levels of malondialdehyde, reduced-
glutathione and antioxidant enzymes (catalase, superoxide dismutase, glutathione peroxidase, glutathio-
ne S-transferase) activities were also determined. Results: S. sonchifolius roots significantly decreased
energy intake, body weight, fat and liver mass (P < 0.05). S. sonchifolius roots ameliorated liver steatosis
and mitochondrial morphology, avoiding cellular apoptosis and normalizing transaminase activity in the
liver of rats fed with high fructose. Enzymatic assays revealed that S. sonchifolius roots had a modulatory
effect on the oxidative stress induced by fructose-feeding by reducing lipid peroxidation (P < 0.05) and
antioxidant enzyme activities (P < 0.05) in liver. Conclusions: S. sonchifolius roots can ameliorate non-

alcoholic fatty liver disease by improving oxidative stress and liver injury.

Source: NATURAL PRODUCT COMMUNICATIONS | 11 (3): 315-337 MAR 2016

Title: Bioactive Compounds from Plants Used in Peruvian Traditional Medicine

Author(s): Lock, O | Perez, E | Viliar, M | Flores, D | Rojas, R

Date: MAR 2016

Author Keywords: Croton lechleri | Lepidium meyenii | Peru | Physalis peruviana | Smallanthus son-
chifolius | Traditional medicine | Uncaria tomentosa

Keywords Plus: LEPIDIUM-MEYENII MACA | YACON SMALLANTHUS-SONCHIFOLIUS | INCHI
PLUKENETIA-VOLUBILIS | QUINOVIC ACID GLYCOSIDES | VITRO ANTIBACTERIAL ACTIVITY |
UNCARIA-TOMENTOSA EXTRACTS | DRAGONS BLOOD CROTON | LECHLERI MUELL-ARG | ENT-
KAURENOIC ACID | PHYSALIS-PERUVIANA

Publication Year: 2016

Volume: 11



Comision Nacional contra la

Abstract:

It is estimated that there are as many as 1400 plant species currently used in traditional Peruvian medi-
cine; however, only a few have undergone scientific investigation. In this paper, we make a review of the
botanical, chemical, pharmacological and clinical propierties of the most investigated Peruvian medici-
nal plants. The plant species selected for this review are: Smallanthus sonchifolius (yacon), Croton lech-
leri (sangre de grado), Uncaria tomentosa/U. guianensis (una de gato), Lepidium meyenii (maca), Phy-
salis peruviana (aguaymanto), Minthostachys mollis (muna), Notholaena nivea (cuti-cuti), Maytenus
macrocarpa (chuchuhuasi), Dracontium loretense (jergon sacha), Gentianella nitida (hercampuri),
Plukenetia volubilis (sacha inchi) and Zea mays (maiz morado). For each of these plants, information

about their traditional uses and current commercialization is also included.

Source: BIOCHEMICAL SYSTEMATICS AND ECOLOGY | 50: 383-389 OCT 2013

Title: Genetic diversity of yacon (Smallanthus sonchifolius (Poepp. & Endl.) H. Robinson) and its wild
relatives as revealed by ISSR markers

Author(s): Svobodova, E | Dvorakova, Z | Cepkova, PH | Viehmannova, I | Havlickova, L | Cusimama-
ni, EF | Russo, D | Zela, GM

Date: OCT 2013

Author Keywords: Clonal plant | Genetic diversity | ISSR | Smallanthus | Wild yacon

Keywords Plus: VARIABILITY

Publication Year: 2013

Volume: 50

Abstract:

Set of 29 accessions of Smallanthus sonchifolius, an important tuber crop from South America, and its
three wild relatives were analysed using the Inter Simple Sequence Repeats (ISSR) markers. Seven pri-
mers out of 30 primers screened gave clear and reproducible spectra. The range of amplified bands was
from 2500 bp to 300 bp. These seven primers generated in total 77 bands, from which 75 (97.4%) were
polymorphic. Nei's genetic distances between samples varied from 0.01 to 0.24. The Shannon's index (I)
was estimated as 0.0392. The UPGMA dendrogram created using the Neighbour joining method and
based on the Dice's dissimilarity coefficient separated clearly the wild accessions from all S. sonchifolius
samples, which remained close to each other, confirming the clonal origin and thus a very low genetic

variability within the genus.

Source: CANADIAN JOURNAL OF MICROBIOLOGY | 58 (10): 1202-1211 OCT 2012

Title: Antifungal activity of extracts from endophytic fungi associated with Smallanthus maintained in
vitro as autotrophic cultures and as pot plants in the greenhouse

Author(s): Rosa, LH | Tabanca, N | Techen, N | Pan, ZQ | Wedge, DE | Moraes, RM

Date: OCT 2012

Author Keywords: antifungal | diversity | plant tissue culture | medicinal plant | cryptic fungal

symbionts
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Keywords Plus: ANTIMICROBIAL ACTIVITY | SONCHIFOLIUS ASTERACEAE | TRICHODERMA |
IDENTIFICATION | LECYTHOPHORA | COMMUNITIES | DITERPENES | SYMBIOSIS | FUSARIUM |
BIOLOGY

Publication Year: 2012

Volume: 58

Abstract:

The endophytic fungal assemblages associated with Smallanthus sonchifolius (Poepp.) H. Rob. and Sma-
Ilanthus uvedalius (L.) Mack. ex Small growing in vitro autotrophic cultures and in the greenhouse were
identified and evaluated for their ability to produce bioactive compounds. A total of 25 isolates were re-
covered that were genetically closely related to species of the genera Bionectria, Cladosporium, Colleto-
trichum, Fusarium, Gibberella, Hypocrea, Lecythophora, Nigrospora, Plectosphaerella, and Trichoder-
ma. The endophytic assemblages of S. sonchifolius presented a greater diversity than the group isolated
from S. uvedalius and demonstrated the presence of dominant generalist fungi. Extracts of all fungi were
screened against the fungal plant pathogens. Ten extracts (41.6%) displayed antifungal activities; some
of them had a broad antifungal activity. The phylotypes Lecythophora sp. 1, Lecythophora sp. 2, and Fu-
sarium oxysporum were isolated from in vitro autotrophic cultures and displayed antifungal activity. The
presence of bioactive endophytic fungi within S. sonchifolius and S. uvedalius suggests an ecological ad-
vantage against pathogenic attacks. This study revealed reduced numbers of endophytes in association
with both Smallanthus species in controlled cultivation conditions compared with the endophytic com-
munities of hosts collected in the wild environments. Even as reduced endophytic communities, these

fungi continue to provide chemical protection for the host.

Source: PHYTOCHEMISTRY | 117: 332-339 SEP 2015

Title: The sesquiterpene lactone polymatin B from Smallanthus sonchifolius induces different cell death
mechanisms in three cancer cell lines

Author(s): De Ford, C | Ulloa, JL | Catalan, CAN | Grau, A | Martino, VS | Muschietti, LV | Merfort, I
Date: SEP 2015

Author Keywords: Smallanthus sonchifolius | Asteraceae | Sesquiterpene lactones | Cytotoxicity
Keywords Plus: OCCURRING TERPENE DERIVATIVES | CYTO-TOXICITY | MELAMPOLIDES |
CONSTITUENTS | GERMACRANOLIDES | LEAVES | ASSAY | GUAIANOLIDES | INHIBITION |
APOPTOSIS

Publication Year: 2015

Volume: 117

Abstract:

A 8 beta-angeloyloxy-9 alpha-hydroxy-14-oxo-acanthospermolide and five known melampolide sesqui-
terpene lactones (uvedalin, enhydrin, polymatin B, sonchifolin, and fiuctuanin) were isolated from the
leaves of Smallanthus sonchifolius. The compounds were identified by 1D-, 2D-NMR, HRMS, IR and UV

analyses. In vitro cytotoxicity assays (MTT) showed that these sesquiterpene lactones display poor
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cytotoxic effects on peripheral blood mononuclear cells (PBMC) of healthy human subjects, whereas a
strong cytotoxicity was observed in leukemia and pancreas cancer cells. For the mechanism of action of
polymatin B, oxidative stress seems to be involved. Interestingly, reactive oxygen species (ROS) forma-
tion mainly induced different effects: apoptosis in CCRF-CEM cells, necroptosis in CEM-ADR5000 cells
through induction of RIP1K, neither apoptosis nor necroptosis in MIA-PaCa-2 cells. Additionally, cells
also died partly by necrosis.

Source: PLANT PHYSIOLOGY AND BIOCHEMISTRY | 141: 183-192 AUG 2019

Title: Genetic and chemical diversity among yacon [Smallanthus sonchifolius (Poepp. et Endl.) H. Ro-
binson] accessions based on iPBS markers and metabolomic fingerprinting

Author(s): Ziarovska, J | Padilla-Gonzalez, GF | Viehmannova, I | Fernandez, E

Date: AUG 2019

Author Keywords: Genetic diversity | iPBS | Metabolomic fingerprints | Retrotransposons | Smallant-
hus sonchifolius

Keywords Plus: SESQUITERPENE LACTONES | VARIABILITY | ASTERACEAE | POPULATIONS |
EXTRACTS | LEAVES | ANTIOXIDANT | RELATIVES | PLANTS | ROOTS

Publication Year: 2019

Volume: 141

Abstract:

The present study is focused on the characterization of yacon [Smallanthus sonchifolius (Poepp. et
Endl.) H. Robinson] accessions from different geographic origins (Bolivia, Ecuador, and Peru) by iPBS
markers and metabolomic fingerprinting. The results showed that the number of amplified polymorphic
fragment levels ranged from 20 up to 27 with a level of polymorphism ranging from 80 to 100%. Five of
the iPBS primers used in this study provided no specific banding pattern able to discriminate between
the different yacon accessions. However, two iPBS primer pairs were able to separate Peru accessions
from those of Ecuador and Bolivia. The UPLC-HRMS/MS-based metabolomic fingerprinting showed
highly similar metabolomic fingerprints characterized by the accumulation of high quantities of sesqui-
terpene lactones and diterpenes, but no apparent geographic clustering. The present study demonstrates
that yacon accessions from different geographical origins maintained ex situ (in the Czech Republic) pre-

sent a rather low chemical and genetic diversity.

Source: INTERNATIONAL JOURNAL OF BIOLOGICAL MACROMOLECULES | 108: 1074-1081 MAR
2018

Title: Yacon fructans (Smallanthus sonchifolius) extraction, characterization and activation of macrop-
hages to phagocyte yeast cells

Author(s): Paredes, LLR | Smiderle, FR | Santana, AP | Kimura, A | lacomini, M | Sassaki, GL

Date: MAR 2018

Author Keywords: Fructooligosaccharides | Phagocytic activity | THP-1 cells | Smallanthus sonchifo-

lius
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Keywords Plus: GC-MS | FRUCTOOLIGOSACCHARIDES | QUANTIFICATION | INULIN | OLIGO-
SACCHARIDES | POLYSACCHARIDES | MODULATION | PREBIOTICS | RECEPTOR | MICE
Publication Year: 2018

Volume: 108

Abstract:

Yacon (Smallanthus sonchifolius) originates from the Andean region and has spread across South Ame-
rica, Europe and Japan. In contrast with most roots, yacon stores its carbohydrates in fructooligosaccha-
rides (FOS) and contains approximately 37% of FOS in its root dry matter. Aqueous extracts of yacon
were characterized through TLC, methylation, NMR, and ESI-MS. FOS of yacon showed as linear fruc-
tooligosaccharides containing almost exclusively (2 -> 1)-linked beta-fructofuranosyl units, with termi-
nal alpha-glucopyranosyl and beta-fructofuranosyl units. ESI-MS analyses indicated a wide degree of
polymerization (DP) ranging from 2 to 10. The effect of the isolated FOS on non-specific immune activity
by THP-1 cells was evaluated through phagocytic activity against heat-killed yeast (Saccharomices cere-
visiae). The stimulant effect of yacon FOS was dose- and time-dependent, showing results more effective
than branched FOS observed in previous studies. The results reinforce the use of linear yacon FOS as

immunomodulators.

Source: JOURNAL OF NATURAL MEDICINES | 64 (2): 212-215 APR 2010

Title: Antibacterial and synergistic effects of Smallanthus sonchifolius leaf extracts against methicillin-
resistant Staphylococcus aureus under light intensity

Author(s): Joung, H | Kwon, DY | Choi, JG | Shin, DY | Chun, SS | Yu, YB | Shin, DW

Date: APR 2010

Author Keywords: Smallanthus sonchifolius | Yacon | Methicillin-resistant Staphylococcus aureus
Ampicillin | Oxacillin | Synergism | Light intensity

Keywords Plus: LEAVES | MELAMPOLIDES

Publication Year: 2010

Volume: 64

Abstract:

Smallanthus sonchifolius (yacon) is a perennial plant mostly cultivated in South America, primarily for
use of the tubers as a food crop and the leaves as fodder for livestock. The antibacterial activities of the
methanol extract of yacon leaves (S. sonchifolius) and its n-hexane, ethyl acetate, n-butanol and water
fractions were evaluated against 6 strains of methicillin-resistant Staphylococcus aureus (MRSA) and 1
standard methicillin-susceptible S. aureus (MSSA) strain by using the disc diffusion method and mini-
mal inhibitory concentrations (MICs) assay in the presence and absence of light. No activity was detec-
ted when the two methods were performed without light; however, under illumination at 4000 lux, the n
-hexane fraction of yacon (HFY) had a MIC of 15.6 mu g/ml. HFYL, prepared by exposure of HFY to
4000 lux for 18 h, was more effective than HFY in terms of antimicrobial activity against the 6 MRSA

strains and 1 standard MSSA strain. HFYL mixed with ampicillin or oxacillin showed a synergistic effect
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with all fractional inhibitory concentrations values being below 0.5. The present study demonstrates the

enhancement and antimicrobial activity of yacon leaves against MRSA in the presence of light.

Source: JOURNAL OF AGRICULTURAL AND FOOD CHEMISTRY | 63 (50): 10856-10861 DEC 23
2015

Title: New Sesquiterpene Lactone Dimer, Uvedafolin, Extracted from Eight Yacon Leaf Varieties
(Smallanthus sonchifolius): Cytotoxicity in HeLa, HL-60, and Murine B16-F10 Melanoma Cell Lines
Author(s): Kitai, Y | Hayashi, K | Otsuka, M | Nishiwaki, H | Senoo, T | Ishii, T | Sakane, G | Sugiura,
M | Tamura, H

Date: DEC 23 2015

Author Keywords: dimer sesquiterpene lactone | cytotoxicity | Smallanthus sonchifolius | 'Sarada
otome'

Keywords Plus: PARTHENOLIDE | APOPTOSIS | LEAVES | PURIFICATION | MELAMPOLIDES |
INHIBITION

Publication Year: 2015

Volume: 63

Abstract:

Uvedafolin, 1, a new sesquiterpene lactone dimer, was isolated from the leaves of Smallanthus sonchifo-
lius with five related compounds, 2-6, and their cytotoxicity was assessed against three tumor cell lines
(HeLa, HL-60, B16-F10 melanoma). The stereostructure of 1 was newly elucidated by ESI-TOF-MS,
1D/2D NMR, and single-crystal X-ray diffraction. Dimers 1 and 2 had the most effective IC50 values, 0.2
-1.9 mu M, against the three tumor cell lines when compared with monomers 3-6 (IC50 values 0.7-9.9
mu M) and etoposide (IC50 values 0.8-114 mu M). The ester linkages of two sets of monomers, uvedalin,
5, and sonchifolin, 6, for 1, and enhydrin, 4, and sonchifolin, 6, for 2, as well as the acetyl group at the C-
9 position, were essential for the high cytotoxicity. Dimers 1 and 2 would have potential as anticancer

agents.

Source: JOURNAL OF ASTIAN NATURAL PRODUCTS RESEARCH | 20 (6): 538-544 2018

Title: Two new sesquiterpene lactones from leaves of yacon, Smallanthus sonchifolius

Author(s): Ran, XK | Aung, KKW | Bai, J | Dou, PY | Zeng, Z | Dou, DQ

Date: 2018

Author Keywords: NMR | sesquiterpene lactones | yacon | chemical constituents | Smallanthus son-
chifolius

Keywords Plus: EXTRACTS | CONSTITUENTS | ASSIGNMENTS

Publication Year: 2018

Volume: 20

Abstract:

The chemical constituents of 95% EtOH extract of yacon leaves were separated to yield two new

Pégina 35
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sesquiterpene lactones, together with three known compounds. The two new compounds were characte-
rized to be 8-angeloyloxy-13-methoxyl-11, 13-dihydromelampolid-14-oic acid methyl ester (1) and 8-(3-
methylbut-2-enoyl) oxy-13-methoxyl-11, 13-dihydromelampolid-14-oic acid methyl ester (2) on the basis
of NMR spectra, HR-MS and other spectroscopic methods. The cytotoxicity of compounds 1-5 were eva-
luated on human hepatoma cell Bel-7402 and all the compounds showed moderate cytotoxicity.\
[GRAPHICS].

Source: JOURNAL OF CLINICAL BIOCHEMISTRY AND NUTRITION | 48 (3): 194-202 MAY 3 2011
Title: lpomoea batatas and Agarics blazei ameliorate diabetic disorders with therapeutic antioxidant
potential in streptozotocin-induced diabetic rats

Author(s): Niwa, A | Tajiri, T | Higashino, H

Date: MAY 3 2011

Author Keywords: hypoglycemic effect | oxidative stress | pancreatic islet beta-cells | Ipomoea bata-
tas (Caiapo) | Agaricus blazei (Agaricus)

Keywords Plus: YACON SMALLANTHUS-SONCHIFOLIUS | LINKED INSULIN-RESISTANCE |
CAFFEIC ACID-DERIVATIVES | SWEET-POTATO CULTIVARS | BETA-CELL APOPTOSIS | ANTIDIA-
BETIC ACTIVITY | NITRIC-OXIDE | SUPEROXIDE-PRODUCTION | SIGNAL-TRANSDUCTION |
PHENOLIC-COMPOUNDS

Publication Year: 2011

Volume: 48

Abstract:

Ipomoea batatas, Agaricus blaze! and Smallanthus sonchifolius are known to favorably influence diabe-
tes mellitus. To clarify their antidiabetic efficacy and hypoglycemic mechanisms, we treated streptozoto-
cin-induced diabetic rats with daily oral feeding of powdered Ipomoea batatas (5 g kg(-1) d(-1)), Agaricus
blazei (1 g kg(-1) d(-1)) or Smallanthus sonchifolius (4 g kg(-1) d(-1)) for 2 months. Treatments with Ipo-
moea batatas or Agaricus blazei, but not Smallanthus sonchifolius, significantly suppressed the increases
of fasting plasma glucose and hemoglobin Aic levels, and restored body weight loss during diabetes.
Serum insulin levels after oral glucose administration tests increased along the treatments of lpomoea
batatas or Agaricus blazei. Moreover, lpomoea batatas and Agaricus blazei reduced superoxide produc-
tion from leukocytes and vascular homogenates, serum 8-oxo-2'deoxyguanosine, and vascular nitrotyro-
sine formation of diabetic rats to comparable levels of normal control animals. Stress-and inflammation-
related p38 mitogen-activated protein kinase activity and tumor necrosis factor-alpha production of dia-
betic rats were significantly depressed by Ipomoea batatas administration. Histological examination also
exhibited improvement of pancreatic beta-cells mass after treatments with Ipomoea batatas or Agaricus
blazei. These results suggest that hypoglycemic effects of Ipomoea batatas or Agaricus blazei result from
their suppression of oxidative stress and proinflammatory cytokine production followed by improvement

of pancreatic beta-cells mass.
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Source: JOURNAL OF FUNCTIONAL FOODS | 55: 333-342 APR 2019

Title: Yacon (Smallanthus sonchifolius)-based product increases fecal short-chain fatty acids and en-
hances regulatory T cells by downregulating ROR gamma t in the colon of BALB/c mice

Author(s): Marcon, LD | Moraes, LFD | Cruz, BCD | Teixeira, MDD | Bruno, TCV | Ribeiro, IE | Mes-
sias, AC | Ferreira, CLDF | de Oliveira, LL | Peluzio, MDG

Date: APR 2019

Author Keywords: Yacon | Fructooligosaccharides | Prebiotic | Treg cell | Short-chain fatty acids |
ROR gamma t

Keywords Plus: TRANSCRIPTION FACTOR GATA-3 | SMALLANTHUS-SONCHIFOLIUS | FRUCTO-
OLIGOSACCHARIDES | RATS | EXPRESSION | FLOUR | BIOAVAILABILITY | MODULATION | PA-
RAMETERS | MICROBIOTA

Publication Year: 2019

Volume: 55

Abstract:

Although yacon (Smallanthus sonchifolius) is a known source of prebiotics (fructooligosaccharides
(FOS) and inulin) and phenolic compounds beneficial to gut microbiota and intestinal immune response
modulation, its regulatory mechanisms still remain unclear. Therefore, we investigated whether the con-
sumption of a yacon-based product (PBY) modulates the population of intestinal lymphocytes as well as
transcription factors that drive host adaptive immune responses. For this purpose, BALB/c male mice
were fed either a standard AIN-93M diet or AIN-93M diet supplemented with PBY (6.0% FOS + Inulin)
for 8 weeks. We found that PBY consumption in mice reduced food intake, improved fecal humidity and
viscosity, intensified fecal short-chain fatty acid production, increased the number of regulatory T cells,
and downregulated the expression of ROR gamma t transcription factor in the colon. Thus, it can be in-
ferred from the findings that PBY consumption improves satiety and mucosal integrity, and possibly fa-

vors anti-inflammatory immune responses in the colon.

Source: FOOD CHEMISTRY | 223: 76-81 MAY 15 2017

Title: Characterization of a water soluble, hyperbranched arabinogalactan from yacon (Smallanthus
sonchifolius) roots

Author(s): Castro, A | Vilaplana, F | Nilsson, L

Date: MAY 15 2017

Author Keywords: AF4 | Asymmetric flow field-flow fractionation | Arabinogalactan | Yacon | Sma-
Ilanthus sonchifolius

Keywords Plus: FIELD-FLOW FRACTIONATION | LIGHT-SCATTERING | ALDITOL ACETATES |
FRUCTOOLIGOSACCHARIDES | PROTEINS | INULIN | CARBOHYDRATE | SEPARATION | POEPP. |
ENDL

Publication Year: 2017

Volume: 223
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Abstract:

Yacon (Smallanthus sonchifolius Poepp. & Endl.) roots are largely grown in Andean countries and have
attracted recent interest due to their antioxidant and prebiotic effects. Yacon is typically consumed as a
fruit due to its sweet taste and juiciness. The macromolecular properties of an aqueous extract of yacon
are investigated using asymmetric flow field-flow fractionation (AF4) coupled to UV, multiangle light
scattering (MALS) and differential refractive index (dRI) detection. The method allows for determina-
tion of molar mass and size over the size distribution. Three major populations were found of which one
strongly dominates in concentration. Through collection of fractions from AF4, carbohydrate composi-
tion and glycosidic linkage analysis for the dominating population was performed. The results show that
the dominating population consists of a highly branched arabinogalactan (type 2) with a molar mass of
approximately 1-2.10(5) g/mol, a hydrodynamic radius of approximately 6-10 nm and a relatively high

apparent density (approx. 70-150 kg/m(3)).

Source: INTERNATIONAL JOURNAL OF PHARMACOLOGY | 13 (4): 361-369 2017

Title: Nutritional and Healthical Aspects of Yacon (Smallanthus sonchifolius) for Human, Animals and
Poultry

Author(s): Saeed, M | Xu, YT | Rehman, ZU | Arain, MA | Soomro, RN | Abd El-Hack, ME | Bhutto, ZA
| Abbasi, B | Dhama, K | Sarwar, M | Chao, S

Date: 2017

Author Keywords: Yacon | prebiotic | fructooligosaccharides | inulin | nutritional aspects | poultry
Keywords Plus: (SMALLANTHUS-SONCHIFOLIUS)-DERIVED FRUCTOOLIGOSACCHARIDES |
SUPPLEMENTATION | PERFORMANCE | PARAMETERS | EXTRACTS | IMPROVES | GLUCOSE |
TRANSIT | MIXTURE | POEPP.

Publication Year: 2017

Volume: 13

Abstract:

Non-digestible oligosaccharides as well as phenolic compounds in ulins and fructooligosaccharides of
Smallanthus sonchifolius make it an attractive functional food. Consumption of these non-digestible oli-
gosaccharides improves gastrointestinal metabolism, increases the growth of bifido bacteria in the colon
and also acts as antioxidant, antimicrobial, prebiotic, growth promoter, hypoglycemic, hepatoprotective
compounds via lowering alanine aminotransferase (ALT) and increasing mineral absorption to maintain
bone homeostasis and also help to reduce cholesterol and triglyceride levels. Past to present literature
have been reviewed and the results indicated that Smallanthus sonchifolius root consumption modulates
the immune system by regulating the intestinal secretion of IgA and interferon IFN-gamma subse-
quently enhancing resistance to infections and allergic reactions. This role not only facilitates the exclu-
sion of potential pathogenic bacteria but also ultimately increases defense of the host. Previously publis-
hed literature has focused on rat, human, pig and livestock but biological and clinical evidence is scarce

on the same aspect in poultry. Therefore, this review article aimed to highlight the origin, chemical
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composition, different beneficial uses and biohazards of yacon plant (which contains 70-80% fructooli-
gosaccharides (FOS)) that could be used as a novel natural prebiotic in poultry feed. The FOS could im-
prove different health aspects and productive performance criteria of different poultry species. To re-
commend yacon plant as a natural and safe medicinal agent, more indices need to be determined in furt-
her studies on different livestock and poultry species on molecular level to assure its benefits and to give

accurate recommendation for the optimal levels to be added as feed additive.

Source: INTERNATIONAL JOURNAL OF AGRICULTURAL AND BIOLOGICAL ENGINEERING | 13
(3): 123-128 MAY 2020

Title: Calibration and validation of FAO-AquaCrop model to estimate the total biomass and yacon root
yield

Author(s): de Sales, RA | Xavier, AC | de Oliveira, EC | de Oliveira, FL | da Silva, DMN | Berilli, SD
Date: MAY 2020

Author Keywords: Smallanthus sonchifolius | root yield simulation | modelling | agrometeorology
Keywords Plus: CROP MODEL | SMALLANTHUS-SONCHIFOLIUS | WATER | IRRIGATION | PA-
RAMETERIZATION | DEFICIT | GROWTH | FULL

Publication Year: 2020

Volume: 13

Abstract:

Due to the current water scarcity in the world, it is extremely important to improve the use of this natu-
ral and exhaustible resource in agriculture, by contributing to increase agricultural production and sus-
tainability. Several models of crop growth simulation were developed to predict the edaphoclimatic ef-
fects on crop yield. These models are calibrated and validated for a given region using the data generated
from field experiments. Therefore, the objective of this study was to calibrate and validate the FAO
AquaCrop model for yacon (Smallanthus sonchifolius) crop in a tropical climate. The experiment was
conducted in an experimental area located in the municipality of Ibatiba, state of Espirito Santo (Brazil)
during the years of 2013 and 2014. The calibration was done using the Autumn planting and validation
with the Winter and Spring plantings. For the statistical analysis, the coefficient of determination, Will-
mott concordance index, bias for the systematic error, root mean square error and the mean absolute
error to test the model performance were used. In general, the FAO AquaCrop model predicted the root
yield, total biomass and harvest index with acceptable accuracy, and with deviations of less than 6% for

total and root biomass. Late planting of yacon showed a reduction in yield as well as total biomass.

Source: CIENCIA E AGROTECNOLOGIA | 40 (5): 596-605 SEP-OCT 2016

Title: Total antioxidant activity of yacon tubers cultivated in Brazil

Author(s): Pereira, JAR | Teixeira, MC | Saczk, AA | Barcelos, MDP | de Oliveira, MF | de Abreu, WC
Date: SEP-OCT 2016

Author Keywords: Smallanthus sonchifolius | total phenolics | tannins | phenolic acids
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Keywords Plus: SMALLANTHUS-SONCHIFOLIUS | PHENOLIC-ACIDS | LEAVES | ROOTS | CAPA-
CITY | POEPP.

Publication Year: 2016

Volume: 40

Abstract:

Yacon (Smallanthus sonchifolius) is a tuberous root from the Andean region in the South America rich
em water, fructooligosaccharides and phenolic compounds, some of which are natural antioxidants and
may help prevent the deleterious action of free radicals in the body. The yacon has attracted much atten-
tion due to their potential health benefits to humans. In this study the levels of total phenolics, tannins,
phenolic acids, and total antioxidant activity were measured in the peel and pulp of yacon tubers both in
the fresh and flour forms. The flours of yacon presented higher concentrations of total phenolics and
tannins, especially peel flour. The yacon pulp flour stood out as the main source of phenolic acids,
mainly caffeic and chlorogenic acid. The total antioxidant activity assessed by DPPH (2,2-Diphenyli-
picrylhydrazyl) and ABTS (2,2'-Azino-bis (3-ethylbenzothiazoline-6-sulfonic acid)) assays was higher in
the yacon peel flour. The total antioxidant activity was correlated with the total phenolic content and
tannins by the DPPH and ABTS assays. These results suggest that yacon can be used as an alternative
food source of phenolic compounds that help prevent degenerative processes caused by oxidative stress,

especially in the flours form.

Source: INTERNATIONAL JOURNAL OF HEAT AND MASS TRANSFER | 67: 1163-1169 DEC 2013
Title: Determination of thermophysical properties of yacon (Smallanthus sonchifolius) to be used in a
finite element simulation

Author(s): Perussello, CA | Mariani, VC | Masson, ML | de Castilhos, F

Date: DEC 2013

Author Keywords: Drying | Thermophysical properties | Numerical modeling | Yacon

Keywords Plus: OSMOTIC DEHYDRATION | OPTIMIZATION | BEHAVIOR

Publication Year: 2013

Volume: 67

Abstract:

Thermophysical properties of yacon (Smallanthus sonchifolius) - specific mass, specific heat and ther-
mal conductivity were obtained experimentally at 30 min intervals in order to model and simulate the
mass and heat transfer phenomena involved in a drying process. Thermal diffusivity was calculated
using the former properties. Empirical models obtained by nonlinear regression were successfully fitted
to the thermophysical properties rates. Using the data of thermophysical properties in function of mois-
ture content, the theoretical drying model was simulated and validated by the experimental results of

yacon's moisture content and temperature, providing determination coefficients higher than 0.97.
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Source: LWT-FOOD SCIENCE AND TECHNOLOGY | 75: 220-226 JAN 2017

Title: Evaluation of dried yacon (Smallanthus sonchifolius) as an efficient probiotic carrier of Lactobaci-
llus casei LC-01

Author(s): Leone, RD | de Andrade, EF | Ellendersen, LN | da Cunha, AT | Martins, AMC | Granato, D
| Masson, ML,

Date: JAN 2017

Author Keywords: Dried yacon | Lactobacillus casei | Probiotics | Smallanthus sonchifolius
Keywords Plus: SIMULATED GASTROINTESTINAL CONDITIONS | SURVIVAL | MICROENCAP-
SULATION | YOGURT | MICROCAPSULES | RESISTANCE | PREBIOTICS | MICROBIOTA | PLANTA-
RUM | VIABILITY

Publication Year: 2017

Volume: 75

Abstract:

Recent studies have associated the consumption of yacon root (Smallanthus sonchifolius) with reduced
glycemic index. Yacon is rich in fructans and the consumption of its root promotes a prebiotic effect,
which can be amplified in the presence of probiotic bacteria. This research studied the viability of Lacto-
bacillus casei (LC-01) in dried yacon that was stored at room temperature. Dried yacon and LC-01 bio-
mass remained in contact for 1 h in temperature 25 degrees C or 37 degrees C in the presence or absence
of trehalose. The conditions of treatment A (25 degrees C/without trehalose) proved to be most favorable
for the survival of the probiotics, presenting 5.65 log CFU.g(-1) after 56 days of storage. The storage time
reduced (p < 0.05) the initial amount of probiotics in the sample from 9.35 log CFU.g(1) to 7.24 log
CFU.g(-1) on day 1 and day 56 of storage, respectively. In the case of the sample of treatment A, 84.87%
of LC-o01 cells survived the simulated stomach conditions and 89.36% survived the simulated intestinal

conditions after 56 days.

Source: TOXICOLOGY MECHANISMS AND METHODS | 23 (7): 509-518 SEP 2013

Title: A mixture of extracts from Peruvian plants (black maca and yacon) improves sperm count and
reduced glycemia in mice with streptozotocin-induced diabetes

Author(s): Gonzales, GF | Gonzales-Castaneda, C | Gasco, M

Date: SEP 2013

Author Keywords: Antioxidants | black maca | diabetes | Lepidium meyenii | polyphenols | Smallant-
hus sonchifolius | sperm count | yacon

Keywords Plus: LEPIDIUM-MEYENII MACA | SONCHIFOLIUS LEAF EXTRACTS | BETA-CELL
DAMAGE | ADULT MALE RATS | SMALLANTHUS-SONCHIFOLIUS | ANTIOXIDANT ACTIVITY |
SEXUAL DYSFUNCTION | OXIDATIVE STRESS | LIVER-INJURY | FLAVONOID ANTIOXIDANT
Publication Year: 2013

Volume: 23
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Abstract:

We investigated the effect of two extracts from Peruvian plants given alone or in a mixture on sperm
count and glycemia in streptozotocin-diabetic mice. Normal or diabetic mice were divided in groups re-
ceiving vehicle, black maca (Lepidium meyenii), yacon (Smallanthus sonchifolius) or three mixtures of
extracts black maca/yacon (90/10, 50/50 and 10/90%). Normal or diabetic mice were treated for 7 d
with each extract, mixture or vehicle. Glycemia, daily sperm production (DSP), epididymal and vas defe-
rens sperm counts in mice and polyphenol content, and antioxidant activity in each extract were asses-
sed. Black maca (BM), yacon and the mixture of extracts reduced glucose levels in diabetic mice. Non-
diabetic mice treated with BM and yacon showed higher DSP than those treated with vehicle (p<0.05).
Diabetic mice treated with BM, yacon and the mixture maca/yacon increased DSP, and sperm count in
vas deferens and epididymis with respect to non-diabetic and diabetic mice treated with vehicle
(p<0.05). Yacon has 3.05 times higher polyphenol content than in maca, and this was associated with
higher antioxidant activity. The combination of two extracts improved glycemic levels and male repro-
ductive function in diabetic mice. Streptozotocin increased 1.43 times the liver weight that was reversed
with the assessed plants extracts. In summary, streptozotocin-induced diabetes resulted in reduction in
sperm counts and liver damage. These effects could be reduced with BM, yacon and the BM-+yacon mix-

ture.

Source: PLANT FOODS FOR HUMAN NUTRITION | 68 (3): 222-228 SEP 2013

Title: Yacon (Smallanthus sonchifolius): A Functional Food

Author(s): Delgado, GTC | Tamashiro, WMDC | Marostica, MR | Pastore, GM

Date: SEP 2013

Author Keywords: Fructans | Fructooligosaccharides | Phenolic compounds | Prebiotics | Yacon
Keywords Plus: LEAVES | ROOTS | INULIN | EXTRACTS | FRUCTOOLIGOSACCHARIDES | PARA-
METERS | TOXICITY | CALCIUM | ACID

Publication Year: 2013

Volume: 68

Abstract:

Yacon (Smallanthus sonchifolius) is an Andean tuberous root that is regarded as a functional food given
that it contains fructooligosaccharides (FOS), inulin and phenolic compounds. The consumption of FOS
and inulin improves the growth of bifidobacteria in the colon, enhances mineral absorption and gastro-
intestinal metabolism and plays a role in the regulation of serum cholesterol. Furthermore, the literature
reports that the consumption of these prebiotics promotes a positive modulation of the immune system,
improving resistance to infections and allergic reactions. Certain studies have demonstrated the poten-
tial of yacon as an alternative food source for those patients with conditions that require dietary changes.
This review intends to describe the potential of yacon as a prebiotic and its cultivation and industrial

processing for human consumption.
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Source: PLANT FOODS FOR HUMAN NUTRITION | 72 (2): 156-160 JUN 2017

Title: Enhydrin Regulates Postprandial Hyperglycemia in Diabetic Rats by Inhibition of alpha-
Glucosidase Activity

Author(s): Serra-Barcellona, C | Habib, NC | Honore, SM | Sanchez, SS | Genta, SB

Date: JUN 2017

Author Keywords: Smallanthus sonchifolius | Enhydrin | Antihyperglycemic effect | alpha-
glucosidase inhibition

Keywords Plus: SMALLANTHUS-SONCHIFOLIUS | CHLOROGENIC ACIDS | YACON LEAVES
Publication Year: 2017

Volume: 72

Abstract:

During the last few years, numerous attempts were made to identify effective alpha-glucosidase inhibi-
tors 