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Abstract 

 
The Brassicaceae family includes many economically important species used as edible crops, industrial oilseeds, spices, fodder, 

and vegetables. This study was aimed to determine the quality indices of energy biomass from four Brassicaceae species - 

Brassica napus, Bunias orientalis, Isatis tinctoria, and Sinapis alba - grown in the experimental plots of the “Alexandru 
Ciubotaru” National Botanical Garden (Institute) of Moldova State University, Chișinău. The lignocellulosic composition of the 
harvested biomass showed that the dry matter contained 401-424 g/kg of cellulose, 191-226 g/kg of hemicellulose, and 83-

88 g/kg of acid detergent lignin. The theoretical ethanol yield from cell wall carbohydrates was estimated to range from 430 to 

473 L/t. The biochemical methane potential of the substrates varied from 232 to 268 L/kg of organic dry matter, indicating their 

suitability as co-substrates in biogas production systems. 

The physical and mechanical properties of the biomass included: ash content of 5.48-6.40%, 18.34-18.60 MJ/kg higher heating 

value, and 17.00-17.40 MJ/kg lower heating value. These characteristics suggest that the studied species can also serve as suitable 

feedstock for the production of solid densified fuels such as pellets. 
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The global demand for energy continues to 
rise in order to meet increasing consumption. 

Environmental concerns and the depletion of fossil 
fuel reserves have prompted both the scientific and 
industrial communities to focus on the 
development of alternative, renewable energy 
sources. Among these, biomass is considered one 
of the most promising renewable energy sources, 
with significant potential to meet the energy needs 
of both developed and developing countries. Its use 

contributes to reducing greenhouse gas emissions 
and addressing the broader challenges of climate 
change. Although the concept of generating energy 
from biomass is not new – humans have burned 
plant biomass, such as wood, for cooking and 
heating for thousands of years – modern 
technologies now allow for more efficient and 

sustainable energy conversion. Lignocellulosic 
biomass residues, derived from agricultural crops 
and livestock manure, offer several advantages, 
including sustainability, availability and low 
greenhouse gas emissions. The conversion of agro-
industrial waste into bioenergy or biofuels has 
gained growing attention in recent years, 
particularly because it does not compete with food 

production and supports the transition toward a 
circular bioeconomy. As a result, this area of 
research continues to attract significant interest 

from scientists worldwide (Alluvione F. et al. 
2011; Habashescu I., Cerempei V., 2012; Marian 

G., 2014; Gudîma A., 2017; Pavlenco A. et al. 
2018; Doroftei V. et al. 2021; Rozenfelde, L. . et 

al. 2021; Casau M. et al.  2022- Marian G. et al. 
2022; Akter, M.M. et al., 2024; El-Araby R. 2024;  
Naveed M. et al. 2024; Ye Y. et al. 2024; Abbasi-
Riyakhuni M. et al. 2025; Guo T.X., and Liang 
K.W., 2025; Liang K.W., and Yan S.D., 2025). 

Brassicaceae is one of the most important 

plant families, comprising 338 genera and 3,709 
species distributed worldwide. In the spontaneous 
flora of Bessarabia, the Brassicaceae family is 
represented by 49 genera and 97 species. This 
family includes numerous economically important 
species, cultivated for edible use, industrial 
oilseeds, condiments, fodder, and as vegetables. 

Among these, canola or oilseed rape (Brassica 

napus) is the most important oil crop within the 
Brassicaceae family. Additionally, Brassica 

oleracea and Raphanus sativus are significant 
vegetable crops. The family also includes species 
with potential in biodiesel and protein production, 
such as: Camelina sativa, Eruca vesicaria, Crambe 

abyssinica and Brassica carinata, while Isatis 

tinctoria is historically known as a source of the 
blue dye indigo. In the “Alexandru Ciubotaru” 
National Botanical Garden (Institute) of Moldova 


