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ECAMPUZ is a three-year joint capacity-building Erasmus+ project
between six partner institutions from Uzbekistan and two HEI partners
from the EU. The project is co-funded by the European Union. The
main aim of the project is to build capacity, develop and implement
sustainable tools to address the national priorities in Uzbekistan (UZB)
related to the “Sustainable growth and jobs” (the subcategory of
“Knowledge triangle, innovation”) within the Food sector. 
The project addresses the two most important problems of the UZB
food sector that need urgent solutions though strengthening of
relations between HEIs, research and the food industry triangle. The
first problem addresses a lack of food science and technology
professionals (teachers and researchers) that are trained according
to international standards and able to address and cope with today’s
challenges of the food sector in UZB. 

The “Intra-project conference” of the ECAMPUZ project was
organized at the Center for Advanced Technologies. It brought
together researchers, teachers, and industry representatives in the
field of food science and technology of Uzbekistan, as well as
European Union and Chinese specialists in food science and
technology. 
Lectures on topics such as Food Science and Technology,
Biotechnology in Food Science, Genetic Engineering in Food Science,
Food Safety, Food Microbiology, AI in Food Science, Development of
Functional Ingredients in Food, and Diet and Nutrition was delivered
by advanced foreign and local scientists during the conference. 
Participants in the event had the opportunity to view scientific posters,
related to Food Science and Technology, prepared by the ECAMPUZ
project participants.
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RESEARCH ON OBTAINING INULIN EXTRACT

FROM JERUSALEM ARTICHOKE TUBERS USING 

ULTRASONIC TREATMENT
Shakhnozakhon SALIJONOVA (shaxnozasalijonova@gmail.com),

Sarvar KHODJAEV (sarvarkh1993@gmail.com),

Zilola ERGASHOVA (tulipzi0111@gmail.com)

Tashkent Institute of Chemical Technology

Introduction

In recent years, there has been an increased interest in the

use of natural sources of functional raw materials, especially in

the field of health and nutrition. Among these raw materials,

inulin, a multifunctional probiotic polysaccharide, deserves

special attention because of its number of health benefits as

well as because of its widespread use in industry. One

promising source of inulin is Jerusalem artichoke tubers, also

known as Helianthus Tuberosus.

Today, research into the production of inulin extract from

Jerusalem Artichoke tubers is still relevant. Focusing on the

ease of finding and extracting raw materials for inulin storage

and the possibility of using it as a renewable resource, this

research aims to meet the demand for useful raw materials

while ensuring environmental sustainability.

This study is an extensive research paper devoted to the

description of inulin extracted from the optimization of

extraction methods and its possible application in various

fields. Improving the efficiency of Jerusalem artichoke

cultivation and processing can offer firms additional sources of

income and help diversify the crop portfolio, thereby increasing

the sustainability of agriculture.

Experimental procedure

Results and discussions

Jerusalem Artichoke

Slicing

DryingCleaning

Milling

Inulin water extraction 

without/with 

ultrasound

The tubers of Jerusalem artichoke of the local variety “Mujiza” were used in the research work.

The main ingredient of dried and crushed Jerusalem artichoke tubers was studied. The powder

obtained in the laboratory was analyzed, and the results were obtained:

- total carbohydrate content– 52,5%;

- in particular, the amount of inulin– 33,5%;

- protein content– 5,7%;

- moisture and light volatile content– 5,9%.

For the study, the pre-prepared Jerusalem

artichoke was extracted for 30-120 minutes in

the temperature range from 30 to 90 °C with

the addition of water in a ratio of 1:10 relative

to the weight of the powder (figure 1). This

study examined the effect of time and

temperature on the extraction process. It is

known from preliminary studies and a literature

review that the extraction process was carried

out for 30 minutes at a temperature below

30°C without indicating its effectiveness.

These indicators are used to study the

effect of the hydro-module on the extraction of

inulin from Jerusalem Artichoke tuber powder

1:8, 1:10, 1:12, 1:14, and 1:16. The

temperature of the procedure was set at

90°C, and the duration was 30-120 minutes

(figure 2).

The hydro-module was determined to be

1:14 when inulin was extracted from Jerusalem

artichoke tuber powder. In this case, the

extraction process was carried out at pH

values of the water used, equal to 3, 5, 7, 9,

and 11, respectively. The temperature of the

extraction process was set at 90°C, and the

duration was 30-120 minutes (figure 3).

In the analysis of the extracted extracts,

samples were studied, which were extracted

for 90 minutes. The study analyzed the amount

of carbohydrate in the extract, including inulin,

protein, moisture, and volatile substances

(table 1).

Jerusalem artichoke was mixed with water

in an amount of 1:10 compared to the weight of

Jerusalem artichoke powder. When the effect

of temperature on inulin extraction was

studied, it was determined that its index ranged

from 30 to 90 °C. The duration of the

extraction process was determined in the

range of 30 to 120 minutes. Ultrasound with a

frequency of 40 kHz(kilohertz) was used in the

extraction process using a laboratory device

(figure 4).

The proportions of the hydro-modules as

described above when extracting inulin from

Jerusalem Artichoke powder tubers 1:8, 1:10,

1:12, 1:14 and a ratio of 1:16 were chosen.

The temperature of the procedure was

determined by the temperature, which gave a

high result during ultrasound examination, that

is, 75 °C, and the duration was 30-120

minutes (figure 5).

The effect of the solvent used in the inulin

extraction process on the pH was studied. In

this case, the process was carried out in a

hydro-module with a ratio of 1:10 and a

temperature of 75 °C. The pH values of the

water were determined as 3, 5, 7, 9, and 11,

respectively (figure 6).

Extracts from Jerusalem artichoke tuber

powder were studied by ultrasonic aqueous

extraction. In this case, since the most optimal

result is not the extraction of samples within 90

minutes, unlike the simple method, these

extracts were analyzed within 60 minutes

(table 2).

Conclusion
- the extraction of inulin from Jerusalem artichoke tuber powder using ultrasound has a positive effect on

the yield of the final product compared to the traditional method;

- it has been established that with the traditional method, when the optimal procedure time is 90 minutes,

ultrasound can reduce this time to 60 minutes;

- during the aqueous extraction of inulin from Jerusalem artichoke tuber powder, the concentration of the

product obtained by ultrasound is higher than with the traditional method, and time savings make it easier to

perform subsequent processes.

 

Figure 1. The duration of the inulin extraction process from 

tuganagi jerusalem artichoke powder on the output amount and the 

effect of temperature 

y = -0,0016x2 + 0,4353x + 14,836

y = -0,0014x2 + 0,425x + 16,721

y = -0,0017x2 + 0,5004x + 16,45

y = -0,0029x2 + 0,7037x + 14,05

y = -0,005x2 + 1,0226x + 10,921
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Figure 2. The duration of the inulin extraction process from 

Jerusalem artichoke tuber powder on the output amount and the 

effect of the hydro-module 

y = -0,0012x2 + 0,437x + 14,929

y = -0,005x2 + 1,0226x + 10,921

y = -0,0044x2 + 1,0137x + 17,693

y = -0,0042x2 + 1,0004x + 21,543

y = -0,004x2 + 0,9663x + 24,271
25

35

45

55

65

75

85

95

30 45 60 75 90 105 120

In
u

li
n

 y
ie

ld
, 

%
 c

o
m

p
a

re
d

 t
o

 t
h

e 

in
it

ia
l 

a
m

o
u

n
t

Duration of the process, min

1:08

1:10

1:12

1:14

1:16

 
Figure 3. The duration of the extraction process and the effect of the pH of 

water on the amount of insulin released from Jerusalem artichoke powder 

y = -0,001x2 + 0,2695x + 7,8286

y = -0,0043x2 + 1,0508x + 13,436

y = -0,0042x2 + 1,0098x + 20,579

y = -0,0042x2 + 0,9381x + 14,45

y = -0,0019x2 + 0,4753x + 18,364
15

25

35

45

55

65

75

85

95

30 45 60 75 90 105 120

In
u

li
n

 y
ie

ld
, 

%
 c

o
m

p
a

re
d

 t
o

 t
h

e 
in

it
ia

l 

a
m

o
u

n
t

Duration of the process, min

pH 3

pH 5

pH 7

pH 9

pH

11

Table 1 

The effect of temperature, hydro-module and pH of water during extraction on the parameters of inulin extract extracted 

from Jerusalem artichoke tuber powder (process duration 90 minutes) 

Indications for the extraction 

process 

Composition of Jerusalem artichoke tuber extract (extraction process of 90 minutes) 

carbohydrate 

content, % 

inulin content, 

% 

protein 

content, % 

moisture and volatile matter 

content, % 

The composition of the extract isolated at different temperatures 

30 С 2,6 1,6 0,3 95,8 

45 С 2,8 1,7 0,3 95,3 

60 С 3,0 1,9 0,3 94,8 

75 С 3,4 2,1 0,4 94,0 

90 С 3,8 2,4 0,4 93,3 

The composition of the extract isolated in various hydro-modules 

1:8 3,6 2,3 0,4 93,5 

1:10 3,8 2,4 0,4 93,3 

1:12 3,7 2,4 0,4 93,7 

1:14 3,5 2,3 0,4 94,0 

1:16 3,2 1,9 0,3 94,7 

The composition of the extract extracted at different pH values of water 

pH 3 4,7 0,7 0,2 93,2 

pH 5 3,6 2,2 0,3 94,1 

pH 7 3,4 2,4 0,4 94,2 

pH 9 3,1 2,0 0,4 94,5 

pH 11 2,7 1,4 0,3 95,1 
 

 
Figure 4. The effect of the duration and temperature of the 

ultrasonic extraction of inulin from Jerusalem artichoke tuber 

powder on the amount of released 

y = -0,0051x2 + 0,9893x + 10,636

y = -0,0069x2 + 1,3275x + 4,5786

y = -0,0075x2 + 1,4121x + 6,2714

y = -0,0101x2 + 1,8137x + 13,2

y = -0,0088x2 + 1,5463x + 23,779
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Figure 5. The duration of the process of ultrasonic extraction of 

inulin from Jerusalem artichoke tuber powder on the output 

amount and the effect of the hydro-module 

y = -0,0083x2 + 1,568x + 9,6857

y = -0,0101x2 + 1,8137x + 13,2

y = -0,01x2 + 1,7414x + 17,75

y = -0,0094x2 + 1,604x + 23,679

y = -0,0089x2 + 1,4811x + 28,536
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Figure 6. The effect of the duration of the process of ultrasonic 

extraction of inulin from Jerusalem artichoke tuber powder on the 

amount excreted and pH value of water 

y = -0,0021x2 + 0,3473x + 7,9929

y = -0,0101x2 + 1,8006x + 11,364

y = -0,01x2 + 1,7837x + 14,286

y = -0,0071x2 + 1,2989x + 15,264

y = -0,0045x2 + 0,7982x + 20,079
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Table 2 

The effect of temperature, hydromodule and pH of water during extraction on the parameters of inulin extract extracted 

from Jerusalem artichoke tuber powder using ultrasound (process duration 60 minutes) 

Indications for the extraction 

process 

Composition of Jerusalem artichoke tuber extract (extraction process of 60 minutes) 

carbohydrate 

content, % 

inulin content, 

% 

protein 

content, % 

moisture and volatile matter 

content, % 

The composition of the extract isolated at different temperatures 

30 С 3,1 2,3 0,3 95,0 

45 С 3,4 2,6 0,3 94,4 

60 С 3,7 2,8 0,4 93,8 

75 С 4,8 3,6 0,4 92,4 

90 С 5,1 3,5 0,5 91,8 

The composition of the extract isolated in various hydro-modules 

1:8 5,0 4,1 0,4 92,0 

1:10 4,8 3,6 0,4 92,4 

1:12 4,1 2,9 0,4 93,6 

1:14 3,8 2,5 0,3 94,3 

1:16 3,2 2,1 0,3 95,4 

The composition of the extract extracted at different pH values of water 

pH 3 6,8 0,9 0,3 90,6 

pH 5 5,3 3,5 0,4 92,0 

pH 7 4,7 3,6 0,4 92,5 

pH 9 4,2 2,9 0,4 93,1 

pH 11 3,4 2,1 0,4 93,9 
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PREPARED FOR THE “INTRA-PROJECT CONFERENCE” OF THE ECAMPUZ PROJECT, CO-FUNDED BY THE EUROPEAN UNION

National  University  of  Uzbekistan
DETECTION OF TOXIC SUBSTANCES  IN FOOD 

USING CONDUCTIVE MATERIALS BASED ON 
POLYVINYLIMIDAZOLE

B Y  O T A J O N O V  S A R D O R

INTRODUCTION
The potential of paper-based analytical devices (PADs) has been extensively explored over
the past few decades, particularly in the context of selective detection of toxic elements in
food. More recently, a PAD system has been developed that has been modified to detect toxic
substances such as heavy metals and pesticides. One example is the synthesis of PVIA, which
is then physically applied to a PAD. This system can be adapted using wax to detect toxic
substances including lead and cadmium. The reaction between the amino groups (-NH2) of
PVIA and toxic elements results in a change in fluorescence, allowing for quantitative
analysis. In addition, PADs show potential for colorimetric analysis, making them useful for
determining the concentration of toxic elements in food. The new PAD may be particularly
relevant for real-time toxicity monitoring in manufacturing plants, laboratories, and indoor
environments where food quality control is of utmost importance.

RESULTS &
DISCUSSION

1. To develop a new method for the rapid detection of

toxic substances (Pesticide Residues) in food.

2. Enhance the sensitivity and specificity of current-

conducting polymers in detecting various toxins

(Pesticide Residues).

3. Validate the application of synthesized materials

in real food samples under controlled conditions.

To validate the application of synthesized materials

for detecting pesticide residues in food samples under

controlled conditions, consider the following

streamlined setup:

Temperature Control:

Range: 4°C (refrigeration) to 25°C (room

temperature).

Purpose: Assess sensor stability and effectiveness

across common storage temperatures.

Humidity Control:

Range: 30% to 80% relative humidity.

Purpose: Evaluate the sensor's performance in

varying atmospheric moisture levels.

Sample Preparation:

Procedure: Mimic typical consumer handling such

as washing and peeling.

Purpose: Ensure realistic testing conditions for food

samples.

Pesticide Concentration:

Levels: Spanning below and above regulatory limits.

Purpose: Test sensor sensitivity and accuracy for

safety compliance.

Interfering Substances:

Types: Include common food components like sugars

and salts.

Purpose: Verify sensor selectivity against potential

interference.

Duration of Exposure:

Timeline: Immediate and delayed testing post

pesticide application.

Purpose: Determine the impact of storage time on

detection efficacy.

Analytical Validation:

Techniques: Correlate results with standard analytical

methods to confirm accuracy.

H-NMR  spectrum of PVIm H-NMR spectrum of PVIm-Et-NH2

FT-IR spectra of PVIm and PVIm-Et-NH2
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