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Abstract

Yacon (Smallanthus sonchifolius), a root crop of South American origin, is considerably rich in health-
related substances, such as antioxidants and fructooligosaccharides (FOS). To increase the productivity, 
biochemical value of yacon plants and their resistance to diseases, modern biological preparations, such as 
growth regulators era recommended. In this work, the influence of biological preparations – Albite (Russia) 
and Lebame (Cuba) on the growth and development of yacon’s plants, as well as the content of pigments 
and antioxidants in the leaves were studied. The use of growth regulators Albite and Lebame, and the use of 
phytolamp had a positive impact on the increasing intensity of the photosynthetic apparatus and leaf growth 
biomass of plants yacon. 
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Resumen

Yacón (Smallanthus sonchifolius), tubérculo de origen sudamericano, es considerablemente rico en 
sustancias relacionadas con la salud, como antioxidantes y fructooligosacaridos (FOS). Para aumentar la 
productividad, el valor bioquímico de las plantas de yacón y su resistencia a enfermedades, son recomendadas 
preparaciones biológicas de reguladores de crecimiento. En este trabajo se estudió la influencia de los 
biopreparados: Albite (Rusia) y Lebame (Cuba) en el crecimiento y desarrollo de las plantas de yacón, así 
como el contenido de pigmentos antioxidantes en las hojas. El uso de los reguladores de crecimiento, Albite 
y Lebame, tuvo un impacto positivo que incrementó la intensidad del aparato fotosintético y el crecimiento de 
la masa foliar de las plantas de yacón.
Palabras clave: yacón, Smallanthus sonchifolius, Albite, Lebame, fitolámpara, reguladores de crecimiento, 
compuestos activos.

Introduction

Yacon (Smallanthus sonchifolius) is a root crop native to the Andean region, that has been 
introduced and cultivated in Russia its capability to adapt to different climatic regions, altitudes and 
soils (Caetano (1) and Gins (2)). Yacon yields fruit-like tubers, crunchy and juicy with a relatively 
sweet taste, that are usually consumed raw or cooked as a sweet, juicy vegetable (Gins, (3)). 

Yacon is also considered a functional food due to its chemical composition, that are beneficial to 
human health (Caetano (1), Gins (3) and de Moura (4)). These health benefits are associated with 
phenolic compounds, antioxidants and health promoting carbohydrates. The antioxidant capacity 
of yacon was evaluated between 23 and 136 µmol/g trolox equivalent of the dry matter, and total 
phenolic compounds represent 0.79 % to 3.08 % of the dry matter (Caetano (1) and Khajehei (5)). 
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Carbohydrates’ content in yacon roots is dominated by inulin and fructooligosaccharides (FOS), 
and their health benefits are heighted by studies, that  show, that they can reduce glycemic index, 
body weight and the risk of colon cancer (Caetano (1), Khajehei (5) and de Almeida (6)). They 
are classified as prebiotic food that resist digestion and absorption in gastrointestinal tract (small 
intestine); are fermented by the gut (large intestine) microbiota, and stimulates the growth and activity 
of beneficial bacteria in the lower-gut towards a healthier composition (Caetano (1), de Moura (4) 
and Dwivedi (7)). Studies also show that the composition of FOS and other bioactive compounds is 
influenced by the cultivar (de Almeida (6)), thus highlighting the importance of breeding cultivars with 
higher content of FOS, phenolic compounds and antioxidants.

Due to the benefits of yacon’ bioactive compounds and their dependency to cultivars’ characteristics, 
it is crucial to gain better understanding of these health benefits, and breeding methods of bioactive 
compounds rich yacon plants.

The present study aims to use of growth regulators Albite and Lebame, and the use of phytolamp 
had a positive impact on the increasing intensity of the photosynthetic apparatus and leaf growth 
biomass of plants yacon.

Materials and Methods 

Research and field experiments were carried out in 2017 - 2018 years in the All-Russian Research 
Institute of Vegetable Breeding and Seed Production (VNIISSOK) and in the Agricultural Technology 
Institute People’s Friendship University in open and protected ground. Phenological observations and 
biometric measurements and the others analyses were carried out in accordance with the guidelines 
for the study of green crops, developed in VNIISSOK. 

Results and discussion

Comparison of biometric characteristics of yacon plants from 10/03/2017 to 30/03/2018 under 
different growing conditions (different doses of nutrition and under the influence of different light rays) 
(Table 1). 

Table 1. Biometric characteristic of yacon plants from 25/11/2017 to 30/03/2018 
under different growing conditions

Indicators Under   
phytolamp

Under the 
white lamp

Control under 
daylight

Height. cm
Control - - 22 ± 1.5
Lebame 20 ± 1.5 16 ± 1.3 27 ± 1.7
Albite 29 ± 1.7 29 ± 1.7 44 ± 3.5

Number of 
leaves

Control - - 7 ± 5.3
Lebame 7 ± 4.5 6 ± 3.4 7 ± 4.5
Albite 7 ± 5.0 7 ± 5.0 7 ± 5.0

Leaf blade 
width. cm

Control - - 6 ± 4.5
Lebame 9 ± 6.5 7 ± 5.0 6 ± 4.5
Albite 10 ± 8.5 7 ± 4.5 6 ± 4.5
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Based on the data obtained in this table, we can make the following conclusion: 
1.	 The tallest plants themselves were obtained using the optimal dose of Albite, especially when 

using daylight.
2.	 The largest number of leaves was obtained at optimal dose of Albite, especially under fluores-

cent light and phytolamp. 
3.	 Width of the leaf blade of plants more imposing was obtained under phytolamp and at the op-

timal dose of Albite.

As follows from the experimental data obtained earlier and now, the radiation spectrum of irradia-
tors equipped with white light lamps, it is advisable to optimize the led emitters taking into account the 
activation of biosynthesis of biologically active substances and antioxidants, as well as depending on 
the type, variety and stage of development.

The exposure of plants yacon light phytotolamp significantly increases the content of photosyn-
thetic pigments and hydrophilic low molecular weight antioxidants in the leaves in comparison with 
fluorescent lamps and fluorescent light (control).

Ascorbic acid is a strong antioxidant and is found in products of plant origin, which is a set of all 
low-molecular metabolites with antioxidant activity involved in the protective and regulatory reactions 
of the cell. The results observed that plants with higher concentrations of ascorbic acid were flooding 
(Table 3).

The main function of the antioxidant 
metabolome in the cell is to neutralize the 
active forms of oxygen and free radicals 
that occur in large quantities under the 
action of abiogenic and biogenic stres-
sors, and the formation of resistance to 
oxidative stress.

The results observed that the plants 
treated with al and Lebame turned out 
to be producers of high concentration 
of ascorbic acid in comparison with the 
control, and according to Gins M. S., (3), 
especially those who grew up under the 
phytolamp.

Table 2. The content of photosynthetic pigments in the leaves of the yacon when grown                      
in different types of lighting and biological products

Sample
Chlorophyll Carotenoid ССА, H2O ССА, C2H5OH

мг/г
Yacon control 1.12 0.41 0.54 0.61
Yacon control + Lebame 1.39 0.45 0.57 0.66
Yacon + white lamp + Lebame 1.71 0.54 0.67 0.78
Yacon + phytolamp + Lebame 1.95 0.66 0.74 0.79
Yacon control + Albite 1.15 0.38 0.56 0.63
Yacon + white lamp + Albite 1.43 0.46 0.60 0.72
Yacon + phytolamp + Albite 1.79 0.56 0.72 0.79

* standard deviation did not exceed 5 % of the average.

Table 3. The content of ascorbic acid in the leaves of the 
yacon when grown in different types of lighting and biologi-

cal products
Sample Ascorbic acid (mg %)

Yacon control 12.32
Yacon control + Lebame 14.08

Yacon + white lamp + Lebame 17.60
Yacon + phytolamp + Lebame 19.36

Yacon control + Albite 17.60
Yacon + white lamp + Albite 22.88
Yacon + phytolamp + Albite 19.36
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ConclusSions

•	 Albite, in a concentration of 5 ml per 1 liter, has a stimulating effect on increasing the intensity 
of the photosynthetic apparatus of the leaves, the growth of plant biomass, the further pro-
cesses of growth and development of plants, and can be used as an element of progressive 
technology of cultivation of yacon.

•	 Lebame, in a concentration of 10 ml per 1 liter, has a stimulating effect on increasing the con-
centration of ascorbic acid.

•	 Use phytolamp is more effective in stimulating plant growth because phytolamp emit blue and 
red spectrums of light of great intensity, while the fluorescent lamp also has light of both spec-
tra, but most of the light is generated by the blue spectrum.

References

1.	 Caetano, B.F.R. et al. Yacon (Smallanthus sonchifolius) as a Food Supplement: Health-Pro-
moting Benefits of Fructooligosaccharides. // Nutrients. Multidisciplinary Digital Publishing In-
stitute  (MDPI), 2016. Vol. 8, № 7, 436. 

2.	 Gins, M.S. et al. Improving the quality of vegetable crops as a functional food // Dostizheniya 
Nauk. i tekhniki APK. 2011. Vol. 3. P. 34–36.(in russian)

3.	 Gins, M.S. et al. Fructosans and phenolic compounds of yacon // Veg. Crop. Russ. Jieneon’en-
tateinmento, 2015. № 3–4. P. 118–122. (in russian).

4.	 Moura de, N.A. et al. Protective effects of yacon (Smallanthus sonchifolius) intake on experi-
mental colon carcinogenesis // Food Chem. Toxicol. 2012. Vol. 50, № 8. P. 2902–2910.

5.	 Khajehei, F. et al. Yacon (Smallanthus sonchifolius Poepp. &amp; Endl.) as a Novel Source 
of Health Promoting Compounds: Antioxidant Activity, Phytochemicals and Sugar Content in 
Flesh, Peel, and Whole Tubers of Seven Cultivars // Molecules. 2018. Vol. 23, № 2. P. 278.

6.	 Almeida de, Paula H.A., Abranches M.V., de Luces Fortes Ferreira C.L. Yacon (Smallanthus 
Sonchifolius ): A Food with Multiple Functions // Crit. Rev. Food Sci. Nutr. Taylor & Francis, 
2015. Vol. 55, № 1. P. 32–40.

7.	 Dwivedi S. et al. Plant prebiotics and human health: Biotechnology to breed prebiotic-rich nu-
tritious food crops // Electron. J. Biotechnol. Elsevier, 2014. Vol. 17, № 5. P. 238–245.


