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1. Introduction

Lignocellulose biomass of annual plants is a po-
tential source not only for biofuels [1, 2], catalyst 
carriers or adsorbents [3], precursors for activat-
ed carbons [4], hybrid nanocomposites [5, 6], but 
also for the production of cellulose and its deriv-
atives [7, 8]. In this connection, the attention of 
many researchers is drawn to Jerusalem artichoke. 
Successful cultivation of this crop is possible from 
the tropics to the northern agricultural regions on 
various soils, except strongly acidic. It produces a 
high yield of biomass in any year even unfavorable 
for climatic conditions.

Jerusalem artichoke is valuable for the high 
content of sugars in green mass and tubers, among 
which inulin, known to treat diabetes [9], is most 
appreciated. However, only tubers are fully pro-
cessed industrially. The leafy stem vegetative part 
of Jerusalem artichoke has no industrial applica-
tion, although it is well known as a promising raw 

material for the production of biofuels [10, 11], as 
well as natural fibers for the reinforcement of com-
posite materials, instead of synthetic ones [12]. 

The purpose of this paper is to study the mac-
rostructure, microstructure, chemical composition, 
changes in the composition and physical properties 
of the Jerusalem artichoke stem as a result of me-
chanical and chemical treatments. Analyses of the 
Jerusalem artichoke potential as bioresource for 
cellulose production.

2. Materials and methods

2.1. Jerusalem artichoke stem

In this study, we used the stems of Jerusalem 
artichoke (Helianthus tuberosus L.), grown in 
Russia. The duration of plant growth was 130–150 
days. After drying in air, some Jerusalem artichoke 
cortex samples (JA1) were crushed in a centrifu-
gal mill to a particle size of ~0.5 mm (JA2), others 
in a twin-screw extruder to particles of less than
~0.42 mm (JA3), and washed with water to remove 
dust and other contaminants. Then the samples 
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were dried in an oven at 50 °C for 48 h. The pith 
extracted from the stem (JA4) was dried at 40 °C 
for 48 h.

The content of trace elements in the samples was 
determined using the MGA-915 atomic absorption 
spectrometer. Ash content was determined by the 
method described in paper [13].

2.2. The microstructure and morphology

Jerusalem artichoke stem samples morphology 
was studied using a scanning electron microscope 
Carl Zeiss NVision 40 (SEM) at an accelerating 
voltage of 1 kV using a secondary electron detector 
(SE2).

The amorphous-crystalline state of Jerusalem 
artichoke stem and cellulose was studied by X-ray 
diffraction using a D8 Advance X-ray diffractom-
eter (CuKα radiation). The crystallinity index (CrI) 
of the cellulose was calculated using generally ad-
opted equation [1]: 

CrI = ( I200-Iam/I200)∙100%,

where I200 is the diffraction intensity at 2θ = 22.5°, 
Iam is the diffraction intensity at 2θ = 18°, corre-
sponding to the amorphous part of the sample [14]. 
The mean square error of the three CrI measure-
ments was ± 0.15.

The spectra of the samples in the form of tablets 
were obtained using a VERTEX 80v IR-Fourier 
spectrometer with a resolution of 0.2 cm-1 in the 
range 4000–400 cm-1. To prepare the tablets, the 
pre-crushed cellulose-containing materials were 
thoroughly grinded with potassium bromide (KBr) 
and tableted. The weight of the tablets, their thick-
ness and the content of the analyte are constant.

2.3. Degree of polymerization

The degree of polymerization (DP) of cellulose 
was determined by a method based on the determi-
nation of the cellulose solutions viscosity. Using 
the following equation: DP0.905 = 0.75[η] [15].

All experiments were performed using an Ub-
belohde viscometer at 25±0.5 °C. As a solvent for 
cellulose the copper (II) ethylene diamine hydrox-
ide was used. The intrinsic viscosity was calculated 
by interpolation using the USP Table [16], which 
shows the intrinsic viscosity and concentration 
([η], C) values for cellulose solutions with relative 
viscosity (ηre) between 1.1 and 9.9. Viscosity (ηre) 
was calculated using the ratio: ηre = t/t0, where t and 
t0 are the outflow times for the cellulose solution 
and the solvent, respectively.

2.4. Thermogravimetric analysis

The process of thermal destruction of modified 
cellulose samples was studied by the thermograv-
imetric method. Thermogravimetric studies were 
performed on a differential scanning heat flux cal-
orimeter DSC 204 F1 Phoenix and a TG 209 F1 
Iris thermal analyzer. The heat treatment of the 
samples was carried out in a nitrogen flow of 10 
ml/min in the temperature range 25–950 °C at a 
heating rate of 10 °C/min. Data processing was 
carried out using the Thermokinetics Professional 
SW/KIN software.

2.5. Characteristics of the porous structure of the 
samples

The porous structure characteristics of the sam-
ples (the specific surface area SBET, the total pore 
volume Vpor and the average pore diameter) were 
determined on a Quantchrome Nova Series 1200e 
device using the low temperature nitrogen adsorp-
tion at 77 K. 

Specific (apparent) density is calculated as the 
ratio of the mass of a substance to its volume, 
including pores. The mass of the stem core was 
weighed to an accuracy of 0.0001 g, the mass vol-
ume was determined using a pycnometer filled 
with mercury.

2.6. Isolation of cellulose from the cortex and the 
pith of Jerusalem artichoke

JA2, JA3 and JA4 samples (5 g) were each sup-
plemented with 50 ml of a 2% (w/w) solution of 
NaOH and mixed for 4 h (30 °C) with subsequent 
centrifugation. The samples were then treated with 
a 50 ml alkaline solution of H2O2 containing 1% 
(w/w) NaOH and 3% (v/v) H2O2, respectively, for 
2 h (50 °C). Then samples were washed with dis-
tilled water to рН ≈ 7 and centrifuged. The result-
ing samples were treated with an aqueous solution 
of HNO3 (50 ml) at a concentration of 0.05 (mol/L) 
with stirring for 1 h (70 °С). Finally, the samples 
were washed with distilled water to рН ≈ 7 and 
centrifuged at 5000 rpm for 10 min, then dried 
at 80 °C. As a result of the chemical treatment of 
samples JA2, JA3 and JA4, pure cellulose JA5, 
JA6 and JA7 samples were obtained, respectively.

A batch of cortex (JA1, JA2) and pith (JA4) was 
treated with 18% sodium hydroxide (NaOH) solu-
tion for 2 h (20 °C), washed until neutral, centri-
fuged and dried (60 °C). Thus, samples JA8, JA9 
and JA10 were obtained, respectively.
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A 5 g batch of cortex (JA1) was treated with an 
18% NaOH solution, washed with water and treated 
for 2 h (50 °C) with a 50 ml alkaline solution of H2O2 
containing 1% (w/w) NaOH and 3% (v/v) H2O2, re-
spectively. After washing, the sample was separat-
ed into fibers and dried (60 °C). Thus, JA11 sample 
was obtained. Thus, JA11 sample was obtained.

3. Results and discussion

3.1. The microstructure and morphology

Figure 1 shows SEM image of the longitudinal 
section of the dry stem, the stem is formed by sev-
eral layers from various tissues. The outer part of 
the stem is covered with epidermis, which protects 
the plant from adverse external factors the next thin 

layer of tissue, which serves for gas exchange with 
the atmosphere and evaporation of water. Beneath 
these layers there is a solid layer of cortex and pith, 
the main component of which is cellulose. This 
layer also contains hemicellulose (a mixture of low 
molecular polysaccharides with monosaccharides), 
lignin, pectin form connective tissues (Fig. 1, Ta-
ble 1). The cortex is a close-fitting cellulose fiber 
covered with ligneous connective tissue (Fig. 1). 
The pith of the stem is a thin-walled tissue, which 
also consists mainly of cellulose I.

In Table 1 the results of the analysis of the 
chemical composition and specific surface area of 
the cortex and core of the stem of Jerusalem arti-
choke. The cellulose content in the core (67.7%) 
is higher than in the cortex (54.1%). Note that JA4 
contains much less lignin, pectin and ash than JA1.

Table 1 
The chemical composition of the absolutely dry Jerusalem artichoke stems in mass percentages, 

specific surface area (m2/g)

Jerusalem 
artichoke stem

α-cellulose hemicellulose lignin Ash Specific surface 
area

JA1 54.1±0.9 16.3±0.4 12.5±0.6 1.8±0.06 6.5
JA4 67.7±1.0 4.6±0.3 7.6±0.6 1.3±0.06 37.6

Fig. 1. SEM image of the longitudinal section of the bark of the stem (а) and transverse (b): 1 – fibers (sclerenchyma 
cells); 2 – phloem; 3 – xylem; 4 – pith.

2 2 3 4
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SEM images of the stem pith (JA4) are shown 
in Fig. 2. The cellulose structure of the pith resem-
bles a honeycomb with closed cells. The transverse 
section of the pith of the Jerusalem artichoke stem 
is a closely fitting polygon (Fig. 2). The walls of 
the cells are multilayered (Fig. 2). The transverse 
dimensions of the cells are 40–120 μm (Fig. 2) 
and the longitudinal dimensions of the cells are 
about 200 μm (Fig. 2). Such a structure of the 
Jerusalem artichoke pith conditions the specific 
density (apparent) (0.03 g/cm3) and the high spe-
cific surface area of the JA4 sample. The average 
pore diameter of the pith of Jerusalem artichoke 
is about 4.8 nm, and the total pore volume is 
0.045 cm3/g for the pores which diameter of less 
than 214 nm. The specific surface area of the sam-
ple JA4 is 37.6 m2/g (Table 1). The cortex of Jeru-
salem artichoke sample (JA1) has a smaller specific 
surface area (6.5 m2/g) (Table 1). Accordingly, the 
average pore diameter of the cortex is 11 nm, the 
total pore volume being 0.02 cm3/g for the pores 
which diameter is less then 178 nm.

The pith of Jerusalem artichoke has the neces-
sary indicators of heavy metal biosorbents (porous 
structure, high specific surface, presence of hydrox-
yl groups). The use of artichoke stem powder to re-
move heavy metals (Zn, Pb and Cd) is known [17].

Table 2 
Microelement composition Jerusalem 

artichoke stem, mg/kg (dry)

Jerusalem 
artichoke 

stem

Co Ca Ni Fe Cu Mn

JA1 0.056 13 3 245 5 16
JA4 0.43 31 5 261 10 36

The stem of Jerusalem artichoke contains more 
metals in the pith and less in the сortex (Table 2). 

Aqueous solution of NaOH effectively removes 
from the stem of Jerusalem artichoke hemicel-
lulose, lignin, pectin, trace elements soluble in 
aqueous alkaline solutions, namely, potassium, 
sodium, etc. However, most of the trace elements 
form insoluble metal hydroxides. When drying the 
stem, metal hydroxides lose water and form ox-
ides, for example, oxides of iron, cobalt, Nickel, 
silicon, etc. in Fig. 3 these mineral accumulations 
are visible. It is known that the treatment of cellu-
lose in 18% aqueous NaOH occurs swelling of the 
crystalline regions of the polymer. On Figs. 2 and 
3 it is clearly seen that the walls of the core cell 
are formed by closely adjacent lamellar cellulose 
layers.

Fig. 2. SAM image of topinambur stem cut (JA4): (a) – longitudinal, (b) – transverse. 1 – cell; 2 – cellulose tissue of 
the cell wall; 3 – the pores of the cells wall.
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The morphological and structural changes that 
occurred during the chemical processing of the Je-
rusalem artichoke stem are important for the further 
processing of cellulosic precursors, for example, 
microcrystalline cellulose [18], biofuel [15] etc. 
To obtain biofuels, the process of saccharification 
of biomass is carried out, i.e. the production of 
hexose, for example, by enzymatic hydrolysis [15]. 
The intensity of the process of biomass hydrolysis 
is determined by the availability of reagents in the 
cellulose matrix. The amorphous part of cellulose 
is most accessible for chemical reagents. Thus, the 
intensity of the biomass processing process de-
pends on the CrI of cellulose, which characterizes 
the ratio of crystalline and amorphous regions in 
the polymer.

Fig. 3. SEM image of the Jerusalem artichoke stems pith cut treated with 18% NaOH (JA10) solution: 
(a) – longitudinal; (b) – transverse. 1 – mineral substances; 2 – swollen cellulose tissue cells wall.

The obtained X-ray diffraction patterns of Jeru-
salem artichoke samples are typical for the Iβ modi-
fication of cellulose, with characteristic diffraction 
maxima at 2θ = 15.0, 16.6 and 22.5°, which can be 
assigned to 1Ī0, 110 and 200 reflections [15].

As can be seen from Table 3, the lowest CrI in-
dex is HT1 (44%) and the highest is HT7 (56%). 
Consequently, the treatment of HT1 and HT4 sam-
ple with chemical solutions increases the CrI of 
cortex and core cellulose and adversely affects the 
efficiency of biomass hydrolysis.

Samples of Jerusalem artichoke cellulose ob-
tained by chemical method are presented on Fig. 4: 
JA7-stem core cellulose; JA5 and JA6 – cortex cel-
lulose crushed in a centrifugal mill and in a twin-
screw extruder respectively; JA11 – cortex fibrous.

Table 3 
Infrared crystallinity ratio and hydrogen bond intensity of the studied samples

Jerusalem artichoke 
stem

CrI D3400/D1320 D1372/D2900 (TCI) D1429/D897 (LOI)

JA2 44.1 1.46 0.94 2.52
JA4 56.3 1.49 1.23 2.84
JA5 50.3 1.80 1.02 2.83
JA7 63.8 1.51 1.27 2.98

21
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Fig. 4. SEM image Jerusalem artichoke cellulose: (a) – sample JA7; (b) – sample JA5; (c) – sample JA6; (d) – sample JA11.

The main indicators of cellulose quality are the 
content of α-cellulose and hemicellulose, degree 
of polymerization and ash content. We addition-
ally processed the Jerusalem artichoke stems with 
HNO3 solution and deeply removed lignin and 
trace elements from the cellulose. 

According to the works [18, 19], reduction of 
lignin and DP, ash content and increase of α-cel-
lulose content is a positive factor in the process of 
enzymatic biomass splitting.

As follows from Table 4, all samples of cellulose 
have a high content of α-cellulose and small ash 
content. Lignin is absent in the sample JA6 and the 
sample JA7 contains a negligible amount of it. The 
lignin content in the samples JA5, JA9 and JA10 is 
cortex and pith within the range of 1.5–2.7%. 

It should be expected that cellulose with 
DP = 800–1400 and ash content less than 0.3%, 
lignin less than 0.6%, α-cellulose 96–98%, specif-
ic surface 6.5 and 158.2 m2/g (Table 4) will be in 
demand for catalytic conversion to ethylene glycol 
[19], enzymatic hydrolysis [20], for the production 
of cellulose ethers, for example nitrocellulose, as 
well as microcrystalline and nanocellulose [21].

It should be noted that cellulose of the highest 
quality is obtained from the pith and the cortex of 
Jerusalem artichoke stem which was pretreated in 
a twin-screw extruder.

3.2. Fourier transform infrared spectroscopy 
(FTIR) of the cortex and pith of Jerusalem arti-
choke stem before and after chemical treatments

The Fig. 5 shows the FTIR spectra of samples 
JA2, JA4, JA9, JA10. The peak at 3342 cm-1 can 
be caused by the O-H stretching vibration and 
hydrogen bond of the hydroxyl groups [22]. The 
peak at 2900 cm-1 is due to stretching vibration of 
CH and CH2 groups in cellulose and hemicellulose 
components. The peak at 1739 cm-1, which is more 
intense for the JA2 sample, can be attributed to the 
stretching vibrations of the carbonyl group of lig-
nin or the ester group in hemicellulose. The peak at 
1650 cm-1 and 1597 cm-1 occurs when there is wa-
ter in the samples. A little peak at 1506 cm-1 is at-
tributed to C=C stretching of aromatic ring of the 
lignin. The absorbance at 1429 cm-1 is associated 
to the CH symmetric bending present in cellulose. 
The two peaks observed at 1374 cm-1 and 1318 
cm-1 in the spectrum indicate the bending vibra-
tion of C-H and C-O groups of the aromatic ring in 
polysaccharides. The absorbance peak centered at 
1245 cm-1 is due to the C-O stretching vibration of 
the acetyl group in lignin [23]. 

Two peaks at 1108 cm-1 and 1037 cm-1 can be 
associated with stretching vibrations of O–H and 
C–O cellulose groups [24]. A small peak at 897 cm-1 

Table 4 
Cellulose characteristics Jerusalem artichoke stem

Name JA5 JA6 JA7 JA9 JA10
α-cellulose 93.2±0.7 96±0.5 97.8±0.6 91.3±0.9 92.5±0.8

lignin 1.5±0.1 no 0.6±0.1 2.7±0.1 1.8±0.1
hemicellulose no no no 0.80±0.1 0.6±0.1

DP 1123 825 1352 1950 -
ash content < 0.5 < 0.3 < 0.1 < 1 -

Specific surface 
area, m2/g - 158.2 15.3 - -

(a) (b) (c) (d)
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is explained by the presence of α-glycosidic bonds 
between monosaccharides [25]. The peak at 598 cm-1 
corresponds to the deformation vibrations of C-OH, 
characteristic of cellulose structural modification I. 
The absorption band at 535 cm-1 corresponded to the 
in-plane bending vibration of C-C=O [26].

These spectral details indicate that the pith and 
stem of the Jerusalem artichoke contains of a vari-
ety of functional groups that can interact with met-
al ions.

NaOH solution treatment of the samples JA9 
and JA10 significantly reduces the amount of 
hemicellulose, IR spectra are characterized by a 
small shoulder at 1739 cm-1 due to stretching vi-
brations of the ester group in hemicellulose [27] 
(Fig. 5, Table 4). The small peak in both samples 
at 1506 cm-1, responsible for the vibrations of the 
aromatic rings of lignin, indicates that it was not 
completely removed when exposed to 18% NaOH 
solution (Fig. 5, Table 4).

The absence of a peak in the spectra of the JA5, 
JA6, and JA7 (Fig. 6) samples at 1739 cm-1 respon-
sible for stretching vibrations of the ester group in 

Fig. 5. FTIR spectra of JA1, JA4, JA9, JA10 samples.

hemicellulose is due to the complete removal of 
hemicellulose (Fig. 6, Table 4). A small peak at 
1506 cm-1 in the spectrum of the JA5 sample and a 
small shoulder in the spectrum of the JA7 sample, 
responsible for the vibrations of the lignin aromat-
ic rings, indicate that lignin was not completely re-
moved (Fig. 6, Table 4).

A small peak at 1506 cm-1 in the spectrum of the 
JA5 sample and a small shoulder in the spectrum 
of the JA7 sample, responsible for the vibrations of 
the lignin aromatic rings, indicate that lignin was 
not completely removed (Fig. 6b, Table 4). The 
absence of the peak at 1506 cm-1 in the spectrum 
of JA5 sample (Fig. 6), which is responsible for 
fluctuations in aromatic rings of lignin, indicated 
that it is completely removed (Table 4).

The ratio of the absorption bands intensities at 
3400 cm-1 and 1320 cm-1 was used to character-
ize the intensity of the hydrogen bond. The ratio 
of peak intensities at 1429 cm-1 and 897 cm-1 was 
used as the empirical crystallinity index (LOI). As 
a total crystalline index the ratio of peak intensities 
at 1372 cm-1 and 2900 cm-1 (TCI) was used [28]. 

Fig. 6. FTIR spectra of JA5, JA6, JA7 cellulose samples.
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The TCI is proportional to the crystallinity de-
gree of cellulose and the LOI is correlated to the 
cellulose order strengthening. The highest values 
of TCI and LOI were found for JA4 and JA7 sam-
ples, indicating the highest crystallinity index and 
the cellulose order strengthening (Table 3). The 
lowest values of TCI and LOI were found for sam-
ple JA1. The highest of the hydrogen bond inten-
sity is characteristic for the JA5 sample, while its 
crystallinity index is lower than for the JA7 sam-
ple. It should be noted that the cellulose samples 
have higher TCI and LOI values than the starting 
materials. There is a good correlation of crystallin-
ity index determined by IR spectroscopy and X-ray 
diffraction (Table 3).

3.3. Thermal analysis

To confirm changes in the internal structure of 
Jerusalem artichoke stem as a result of mechanical 
and subsequent chemical treatment, a thermograv-
imetric study was carried out.

Thermal stability of cellulose is an important 
factor for bioenergetics [29], when used as a fill-
er for reinforcing polymeric nanocomposites [28], 
synthesis of carbon nanocomposites [30] and acti-
vated carbons [31]. The cortex and pith of Jerusa-
lem artichoke stem, as well as samples of the ob-
tained cellulose and its modifications, were studied 
by using thermal analysis. The thermal degradation 

(TG) and derivative thermal degradation (DTG) 
curves showing the mass loss during the pyrolysis 
process for WPF are presented in Fig. 7 for JA1, 
JA4 and JA10 samples.

These thermograms demonstrate a typical ther-
mal decomposition behavior of lignocellulosic bio-
mass in an inert medium.

The DTG curve of JA1 sample is characterized 
by the presence of an initial peak at 71.6 °C be-
tween 51.1 and 97.5 °C due to the evaporation of 
water (loss in weight 6.71%). After this peak, the 
shape of the DTG curve indicates two stages of de-
composition (Fig. 7a). At 198.4 °C the first stage of 
the decomposition of the stem cortex begins, which 
ends at 226.7 °C and has a peak at 217.2 °C. The 
loss of weight (13.86%) is mainly due to depolym-
erization of hemicelluloses, pectin and glycosidic 
bonds of cellulose. The second stage of thermal de-
struction of JA1 sample is in the temperature range 
302.8–359.8 °C and has a peak at 329.1 °C (weight 
loss 58.43%). At this stage, the degradation of cel-
lulose takes place. Among the three components 
(hemicellulose, cellulose, lignin), lignin was the 
most difficult one to decompose. Its decomposi-
tion happened slowly under the whole temperature 
range from ambient to 950 °C.

In the temperature range of 360–950 °C, the 
DTG curve exhibits a low rate of mass loss due to 
the degradation of lignin.

Fig. 7. TG and DTG curves: JA1 (a), JA4 (b), JA10 (c).

(a) (b)

(c)
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Unlike JA1 sample, the DTG curve of sample 
JA4 is characterized by the presence of two wa-
ter removal peaks at 57.0 and 119.1 °C (Fig. 7b) 
(weight loss 8.49%), which is apparently due 
to differences in morphology and microstruc-
ture (Figs. 1–3). In the interval 290.5–357.6 °C 
the first stage of stem pith thermal degradation 
takes place, which is characterized by a peak at 
338.0 °C. The weight loss of 72.53% is mainly due 
to the degradation of cellulose and small amounts 
of hemicellulose and pectin. The small peak at 
641.3 °C (weight loss 11.04%) can be attributed 
to the degradation of the charred high-molecular 
lignin.

After processing the Jerusalem artichoke stems 
with an aqueous solution of 18% NaOH (JA10), 
washing and drying, the cellulose content in the 
sample increased, the content of hemicelluloses 
and lignin decreased (Table 4), and the initial seg-
ment of the DTG curve of the sample has only one 
peak at 59.3 °C between 45.3 and 94.5 °C (weight 
loss is 8.08%) (Fig. 7c). The second peak at 
348.0 °C corresponds to the thermal destruction of 
cellulose in the temperature range 294.9–371.6 °C, 
where the weight loss is 70.60%, which is less than 
in the original sample (JA4). The small third peak 
at 640.8 °C with a weight loss of 5.61% is possi-
bly associated with the degradation of the charred 
high-molecular lignin, which is not removed by 
NaOH (Table 4). 

Thermal analysis showed that the cortex and 
pith of Jerusalem artichoke stem remain stable 
until 198.4 and 290.5 °C, respectively, which is 
similar to the thermal stability of other natural fi-
bers, such as jute (205 °C), kenaf (219 °C), hemp 
(250 °C) [25], bagasse (222 °C) and bamboo 
(214 °C) [32]. During the thermal decomposition 
of the cortex and pith (25–950 °C), the carbon res-
idue is 21.0% and 7.94%, respectively.

4. Conclusions 

The cortex and pith of the Jerusalem artichoke 
stem have a different structure. The cortex is a 
dense woody material. The pith of the stem is sim-
ilar to honeycomb with closed cells. It has a small 
density and a large specific surface, being an ef-
fective sorbent of metal ions. The cortex contains 
54.1% of cellulose, the pith – 67.7%. All cellulose 
samples obtained from cortex and pith are charac-
terized by a high content of α-cellulose and have 
small ash content. Chemical treatment of the pith 
and mechanochemical treatment of the Jerusalem 

artichoke cortex contribute to an increase in the 
content of α-cellulose and its CrI, while reducing 
the content of non-cellulose components, ash and 
degree of polymerization. The high quality of the 
Jerusalem artichoke cellulose makes a possibility 
of using it for the production of microcrystalline 
cellulose, nanocellulose, cellulose ethers.

According to IR spectroscopy, the highest val-
ues of TCI and LOI have the samples of the initial 
pith and the cellulose isolated from it. Lignin is 
nearly absent in the cellulose obtained chemically 
from the pith and in the cellulose obtained mecha-
nochemically from the cortex of the Jerusalem ar-
tichoke stem. 

Thermal analyses have shown that the thermal 
stability of the studied samples depends mainly on 
the structure and content of non-cellulose compo-
nents. The results of thermogravimetric studies of 
the cortex, stem and cellulose of Jerusalem arti-
choke can be compared with the data for known 
annual plants (hemp, jute, kenaf, sisal, bagasse, 
bamboo), which allows using Jerusalem artichoke 
stems as filler or for reinforcing of polymeric nano-
composites and as the precursors for activated car-
bons production.
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