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Abstract: A comparative analysis of the chemical composition of the leaves and whole plant stems of the cellulose-

containing miscanthus plant shows that the values of indicators such as the mass fraction of protein, fat, ash and acid-insoluble 

lignin in the plant components are similar to those of the whole Miscanthus plant. high in wire; therefore, it is recommended to 

use whole Miscanthus plants, including leaves and stems, for further research aimed at developing the scientific and technological 

basis of processing and using Miscanthus biomass in fuel and energy, cellulose, microbiology and other fields. 
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Introduction. Miscanthus or silvergrass is a type of perennial plant in the Poaceae 

family. At the moment, the areas for the cultivation of grass plants are constantly 

growing. This phenomenon can be explained by high growth rates and the prospects of 

its application in the national economy. All over the world, including Uzbekistan, 

comprehensive study of this plant and its use in the chemical and energy industry are 

being studied. 

It should be noted that Miscanthus is a very valuable raw material due to its ability 

to collect a large amount of solar energy. The main advantage of this plant is its high 

yield. This plant can grow actively in nutrient-depleted soils while maintaining its quality 

and high lignin content. 

Current fuel problems can be solved by using renewable energy sources, among 

which Miscanthus is a promising raw material for biofuel and bioethanol production. 

Planting crops for bioenergy on a large scale requires the study and implementation of 

new technologies for obtaining material. 

In addition to biofuel production, several species of Miscanthus can be used to 

obtain biologically active substances. Miscanthus extracts are known to contain fatty 

acids, sterols and other aromatic compounds. The main structures of phenolic 

compounds and sterols of Miscanthus bark and core include vanillic acid, vanillin, 
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parahydroxybenzaldehyde, syringaldehyde, campesterol, stigmasterol, β-sitosterol, 5-

sitosterol, stigmastadiene. 1-stigmast-4-ene-3-one, stigmast-6-ene-3,5-diol, 7-hydroxy-β-

sitosterol and 7-oxo-β-siterol. 

According to the studies of T.N. Goryachovskaya and K.G. Starostina, 

lignocellulosic biomass obtained from Miscanthus plants contains approximately 70% 

polysaccharides consisting of hexose (cellulose) and pentose (hemicellulose) residues. As 

a result of the complete hydrolysis of these polysaccharides, a mixture of hexoses 

(glucose, galactose, mannose) and pentoses (arabinose, xylose) is formed, which can then 

be used as a substrate for bacterial cultivation. 

Simple carbohydrates such as glucose and fructose can be converted into products 

such as bioethyl alcohol, vitamins, enzymes, proteins, amino acids, lipids, organic acids, 

technical cellulose with the help of bacteria and fungi. 

Miscanthus plant was hydrolyzed and found to contain large amounts of high and 

low molecular organic acids, alcohols, ketones, humic acids, and minerals in addition to 

peptose and hexoses. The qualitative and quantitative composition of substances 

depends on the method of obtaining Miscanthus hydrolysates. 

This study aims to investigate the chemical composition of non-woody 

lignocellulosic raw materials. We used the following three different miscanthus for our 

research. 

 

 
Figure 1. Miscanthus Chinese 'Flamingo' ('Flamingo'). 

 

Miscanthus Flamingo is an ornamental perennial that is perfect for creating 

beautiful compositions in the garden. Tall growth, unusual appearance and beautiful 

inflorescences make it an indispensable element of landscape design. This plant is fairly 

easy to care for, making it an excellent choice for those who want to add a pop of color to 

their garden. 
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Figure 2. Miscanthus Chinese 'Goldfeder' ('Goldfeder'). 

 

Ornamental grass with 0.75 in. wide lime green leaves with light yellow stripes 

which darken in warm climates to a yellow-green by late summer. It is similar to 

Silberfeder. Gold Feather is not readily available in nurseries because of the difficulty in 

propagation; this plant is a slower growing plant than most Miscanthus. 

 

     
Figure 3. Chinese Miscanthus 'Gracillimus' ('Gratsilimus') 

 

Gracillimus is a late-blooming variety (September - October) with copper-red ears 

and golden leaves in autumn. Miscanthus chinensis is a perennial herbaceous plant from 

the Poaceae family. Used in landscape design for park and coastal areas. More often, it is 

planted singly or at some distance from other miscanthus. Dried inflorescences are used 

in floristry. 

Materials and methods. We used the following species grown in the territory of the 

Tashkent State Technical University named after Islam Karimov and the Botanical 

Garden in the city of Tashkent to conduct research.Plant species selected for this study: 

- Miscanthus "Flamingo" was selected; 

- Miscanthus "Goldfeder" was selected; 

- Miscanthus "Gracillimus" was selected. 
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Mature plants were selected to analyze the chemical composition of the samples. 

Plants that were tall and had the most flowering were selected for analysis. In the 

experiment, the chemical composition of individual parts of Miscanthus (leaves and 

stem) and the whole herbaceous plant was studied. As the leading indicators describing 

the chemical composition of cellulose-containing raw materials, we chose the mass 

fraction of protein, the mass fraction of fiber, the mass fraction of fat, the mass fraction of 

ash, lignin and cellulose. 

The content of protein, mass fraction of fiber and crude fat was evaluated according 

to the requirements of GOST 32040-2012 "Forage, compound and animal feed raw 

materials". Spectroscopy was used to determine protein, cellulose, fat and moisture. Mass 

fraction of ash GOST 32933-2014 (ISO 5984: 2002). The mass fraction of lignin was 

evaluated according to GOST 11960-79 "one-year fibrous semi-products and raw 

materials for the pulp and paper industry". Method for determination of lignin content. 

To determine the mass fraction of cellulose, GOST 16932-93 (ISO 638-78) "Mass - 

determination of the amount of dry matter" was used. All samples were cut into 0.5-1.0 

cm with scissors to study the chemical composition. 

Results and analysis. The results of the study of the chemical composition of whole 

Miscanthus are presented in Table 1. 

 

Table 1. The results of the study of the chemical composition of Miscanthus. 

 
Indicators Components of three types of Miscanthus plant 

Miscanthus 

“Flamingo” 

Miscanthus 

“Goldfeder” 

Miscanthus 

“Gracillimus” 

Humidity indicator 8.00±0.55 8.55±0.52 8.85±0.50 

Mass fraction of 

ash, % 
4,20±0,25 3,21±0,19 4,68±0,28 

Mass fraction of 

lignin, % 
12,00±0,72 10,00±0,65 18,00±1,08 

Mass fraction of 

cellulose, % 
55,00±3,45 60,00±3,75 62,00±3,87 

 

The analysis of the results presented in Table 1 shows that the moisture content of 

all three studied Miscanthus samples does not exceed 8.85%, which does not contradict 

the literature data. Miscanthus was found to be rich in cellulose. The maximum amount 

of cellulose (62.0%) was found in Miscanthus "Gracillimus", the minimum - in Miscanthus 

"Flamingo" (55.0%). Miscanthus "Gracillimus" contains a record amount of lignin (18.0%), 

Miscanthus sinensis "Goldfeder" contains 1.8 times less lignin (10%). 

We continued the research with Miscanthus "Gracillimus". Because the amount of 

cellulose in this type is more than others. In our further studies, the effect of NaOH 

concentration on the amount of cellulose during cooking of the plant was studied. The 

results are shown in Figure 4. 
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Figure 4. Effect of NaOH concentration on the amount of cellulose in cooking the plant. 

 

It can be seen from this figure that the cellulose separation increases with the 

increase of NaOH concentration, but we can observe that the cellulose content decreases 

when the alkali concentration is further increased. This is because the increase in the 

concentration of alkali during cooking causes chemical destruction. Therefore, when the 

alkali concentration reached 6 g/l, the amount of cellulose began to decrease. From the 

figure, we can conclude that the alkali concentration of 5 g/l was selected as the optimal 

condition in our study. 

A comparative analysis of the chemical composition of the plant stem and the whole 

plant shows that the values of the parameters such as the mass fraction of protein, fat, 

ash and acid-insoluble lignin are higher in the whole plant. 

Summary. Thus, it is recommended to use whole Miscanthus plants, including 

leaves and stems, for further research to develop the scientific and technological basis of 

processing and use of Miscanthus biomass in fuel and energy, cellulose, microbiology 

and other fields. 
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