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Table 4. Experiment results 
 

File MOS RQ Error P.563 Error 
OE1F6412 3,750000 4,04 -0,29 1,302724 2,45 
OE1F6E22 2,833333 2,30 0,53 1,749148 1,08 
OE1F7C36 2,041667 1,88 0,16 1,000000 1,04 
OE1F8F11 3,708333 2,97 0,74 1,520921 2,19 
OE1F9214 3,041667 2,97 0,07 1,402547 1,64 
OE1M0D13 3,083333 2,32 0,77 1,000000 2,08 
OE1M1622 2,208334 1,88 0,33 1,000000 1,21 
OE1M2335 1,708333 1,88 -0,17 1,000000 0,71 
OE1M2739 3,208333 2,32 0,89 1,317142 1,89 
OE1M3509 4,166668 3,60 0,56 2,125988 2,04 
OE1FA735 1,375000 1,88 -0,51 1,188159 0,19 
OE3F6905 2,875000 2,11 0,77 1,951889 0,92 
OE3F7D25 1,958333 2,11 -0,15 1,251614 0,71 
OE3F9246 4,375000 2,32 2,06 2,745754 1,63 
OE3F9701 3,750000 2,95 0,80 1,566980 2,18 
OE3M2840 2,666667 3,60 -0,94 1,860689 0,81 
OE3M2C44 4,166667 4,04 0,13 2,454759 1,71 
OE3M4115 1,708333 1,88 -0,17 3,035212 -1,33 
OE3M4519 2,500000 2,97 -0,47 2,278475 0,22 
OE3M5434 3,541667 2,11 1,44 1,416380 2,13 
Average   0,60  1,41 

 
IV. The conclusions 

 
 Comparison of the RecQual method with the standard measurement P.563 

from Table 4 shows that the average difference RQ scores from the expert is twice 
less than for that adopted in the recommendation P.563, which provides a high level 
of correlation with the automatic evaluations with expert evaluations . Therefore, the 
main hypothesis of the proposed method is correct and the proposed method is 
valuable and applicable. However, it neads further research and consideration of 
additional signal parameters to improve the accuracy and intelligence assessments. 

As additional parameters one can use the distribution of durations and energies 
of individual sounds, as well as the occurrence of sound combinations. Additionally, 
it is required to create a set of expert rules, allowing to determine the causes of 
distortion and provide more informative reports on the evaluation of the quality of the 
audio signal. 

In its basic version the RecQual method is designed to work with speech data, 
however, it may be extended to include the entire spectrum of sound signals, and this 
is one more possible direction for further research. 

Nauka i studia       30 (98) 2013  

- 5 - 
 

*143089* 
Vitaly Shutyuk 

сandidate of technical science, associate professor 
Alexander Bessarab 

сandidate of technical science, professor 
Sergiy Vasylenko 

doctor of technical science, professor 
National University of Food Technologies 

 
 

THE FORMATION OF CARCINOGENIC COMPOUNDS  
IN SOLUBLE POWDER OF JERUSALEM ARTICHOKE 

 
 
Abstracts 
The extraordinary problem of production of quality foodstuffs is that they have 

various harmful substances, heavy metals and radionuclides. The most dangerous 
things for human health are cancerogenic substances which contained in negligible 
concentrations in foodstuffs and cause malignant formations in organism. One of the 
most dangerous carcinogen is N – nitrozodymetylamin wich is formed during for-
mation amine groups under the influence of temperature. This paper presents the re-
sults of researches to determine the formation of N – nitrozodymetylamin during re-
ceiving powdered extract of Jerusalem artichoke. 

 
Introduction 
The problem of food-stuff contamination with substances causing cancer is 

highly topical now in connection with establishing of great quantity of small and 
middle enterprises engaged in production of food-stuff and processing of farming 
raw-materials [2]. These enterprises are in rush to get profit as soon as possible and 
not always strict to proper technologies, and technological equipment that not always 
fit for realisation of concrete production tasks. To add, the flow of production of low 
quality made abroad is of great concern [6]. 

Due to introduction of obligatory certification of all goods there is a possibility to 
make analysis revealing content of various hazardous substances, heavy metals and radio-
nuclides in food-stuff, but still some harmful admixtures containing in products are of no 
attention. The most dangerous substances for a man are those causing cancer. Their con-
temptible quantity in food-stuff can lead to malignant tumours in organism [1]. 

Research of NA in food-stuff has been treated in Ukraine since 1969. During in-
vestigation of cancerous substances content in malt and beer conducted by collabora-
tors of National University of Food Technologies, Institute of Food Industry at Acad-
emy of Medical Science in Russia and scientific-industrial unions of beer and alco-
hol-free manufacturing there was revealed N-nitrosodimethylamine mainly (NDMA). 
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Problem research 
 
NDMA is very affective cancerous substance numbered to other nitrosocombi-

nations by International Agency on Cancer Investigation (IACI) as a combination 
cancerous properties of which are of no doubt. Attack of this cancerous substance is 
fully described in literature [4, 5]. 

The structural formula of NDMA is as follows: 

3 \
/

3

H C
N – N = O

H C ,      (1) 

molecular weight is 74,0; density is 1001,8 kg/m3, boiling temperature is 
+153 C. The substance is easy dissolved in water, thermoresistant in the temperature 
range of technological process of Jerusalem artichoke extraction, and due to all these 
properties can be easily transferred into a ready product. 

NA appears as a result of nitrosation of amines and aminocombinations. Nitrosa-
tion is realised by nitrogen acid and its derivatives. Therewith, secondary amines 
form stable NA. Nitrogen oxides, nitrates and products of their transformation should 
be numbered to the NA predecessors. 

Accumulation of amines in Jerusalem artichoke extract is initiated during the 
process of extraction. Investigation of chemical content of Jerusalem artichoke 
showed that its roots contain 0,4 % of amino acid at 21,5 % of dry substance in the 
total mass of the plant. At the extractivity of Jerusalem artichoke approximately 10 % 
extract contains 17 µ/kg of amino acid. In the process of extraction they form amines 
such as tiramine and triptamine: 
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By the action of ferments the process of metalisation of tiramine accompanaying 
with N-methyltiramine formation, takes place: 
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o 7,10000 2,23333 5,70000 1,90000 5,70000 2,03333 9,96667 2,76667 
u 2,60000 0,86667 2,66667 1,20000 2,16667 1,10000 5,60000 1,93333 
@ 9,20000 2,46667 13,0333 2,90000 7,66667 2,53333 12,26667 3,06667 
s 0,80000 0,40000 0,86667 0,40000 0,53333 0,40000 0,76667 0,56667 
a 8,30000 1,90000 7,50000 2,10000 9,23333 2,50000 13,36667 3,30000 
r 3,46667 1,46667 5,20000 1,46667 4,36667 1,30000 5,53333 1,80000 
t 7,93333 2,00000 3,93333 1,40000 4,30000 1,63333 6,86667 2,06667 
n 2,00000 0,80000 2,10000 0,83333 1,33333 0,66667 2,60000 1,13333 
i 7,00000 2,00000 4,06667 1,40000 3,30000 1,36667 5,166667 1,76667 

 
The following recursion formula were used to calculate mean and variance 

values: 

Avgk= Avgk− 1+
Cur− Avgi− 1

k

Dispk= Dispk− 1+
Cur2− Dispi− 1

k

,     (1) 

Where 
k – number of learning step; 
Cur – the current value of the parameter; 
Avg – the average value of the parameter; 
Disp – dispersion of parameter values. 
 
Next, the test files were recognized and the number of sounds were defined for 

them (in the pilot experiment the absolute values were used, because the sound files 
are of the same length). According to the obtained values, were calculated 
coefficients of similarity of test files to the classes of sound quality. 

To determine the coefficient of similarity of one sound the following expression 
is used (2): 

Like=−
(Avg-Cur )2

Disp .      (2) 

 
The similarity value of a file is defined as the sum of the similarity values of all 

the sounds. For each test file two classes with the maximum similarity, C1 and C2, 
are defined . Evaluation of the quality of the test file RQ is defined as (3): 

 
RQ= 0,75�AvgMOS (C1)+0,25�AvgMOS (C2) ,   (3) 

where 
AvgMOS (X), the average MOS score for the group X. 

 
Table 4 shows estimates obtained for the selected test files: 
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During recognition acoustic models, based on HMM, were used. The decoding 
was performed by the modified Viterbi algorithm [7 – 10]. Description of the decoder 
and the models is beyond the scoe of this paper. 

For each sound the mean value (Avg) and variance (Disp) of the number of 
occurrences has been calculated. Results of the classes are listed in Table 3. 

 
Table 3. Statistical characteristics of sounds classes  
 

Class № 1 2 3 4 
Phone Avg Disp Avg Disp Avg Disp Avg Disp 
i1 3,40000 1,46667 5,400000 1,73333 5,76667 1,96667 5,93333 2,06667 
u1 56,36667 6,70000 50,00000 6,53333 34,86667 5,40000 36,26667 5,40000 
a1 35,23333 5,36667 19,40000 4,13333 40,00000 5,66667 38,56667 5,56667 
l 2,63333 1,16667 4,43333 1,43333 6,53333 1,53333 6,266667 2,00000 
h' 1,03333 0,63333 0,60000 0,46667 0,53333 0,40000 1,16667 0,70000 
f' 3,43333 1,23333 3,90000 1,30000 7,16667 1,56667 4,56667 1,50000 
g' 6,70000 1,83333 4,00000 1,53333 2,70000 1,10000 1,23333 0,76667 
b' 0,90000 0,50000 0,76667 0,56667 0,66667 0,46667 0,33333 0,26667 
z' 0,60000 0,26667 0,23333 0,16667 0,03333 0,03333 0,23333 0,16667 
$ 0,30000 0,23333 0,03333 0,03333 0,53333 0,33333 0,46667 0,40000 
p' 4,50000 1,70000 5,10000 1,76667 4,76667 1,70000 5,50000 2,03333 
k' 2,46667 1,20000 2,96667 1,30000 2,40000 1,20000 3,00000 1,26667 
w 2,26667 1,13333 2,13333 1,00000 3,53333 1,40000 2,66667 1,06667 
x 0,43333 0,23333 0,73333 0,40000 0,76667 0,50000 1,50000 0,70000 
h 26,06667 4,33333 18,66667 3,86667 15,26667 3,33333 12,33333 3,06667 
m' 1,10000 0,70000 2,90000 1,10000 3,66667 1,20000 2,20000 1,06667 
v' 0,10000 0,10000 0,46667 0,33333 0,10000 0,10000 0,63333 0,43333 
g 7,03333 1,96667 6,70000 1,96667 3,16667 1,16667 3,20000 1,33333 
b 2,86667 1,26667 1,03333 0,70000 0,93333 0,60000 1,56667 0,83333 
f 6,93333 2,00000 3,20000 1,13333 4,50000 1,70000 6,86667 2,20000 
d' 0,20000 0,13333 0,23333 0,16667 0,70000 0,43333 0,43333 0,36667 
ch 1,56667 0,70000 1,60000 0,66667 1,83333 0,76667 0,63333 0,43333 
z 0,86667 0,60000 1,33333 0,80000 1,16667 0,70000 2,23333 1,10000 
c 0,83333 0,36667 0,30000 0,16667 0,20000 0,20000 0,46667 0,33333 
y 2,90000 1,16667 2,23333 0,96667 4,30000 1,36667 1,86667 1,00000 
s' 0,00000 0,00000 0,10000 0,10000 0,13333 0,13333 0,23333 0,23333 
j 10,60000 2,26667 6,96667 2,03333 8,43333 2,16667 4,06667 1,46667 
r' 3,30000 1,16667 3,46667 1,20000 1,96667 0,96667 4,96667 1,83333 
d 1,13333 0,60000 0,83333 0,63333 0,73333 0,53333 1,26667 0,73333 
t' 0,83333 0,50000 0,36667 0,23333 0,53333 0,40000 0,36667 0,30000 
m 32,9667 3,96667 18,3333 2,60000 6,56667 1,76667 3,63333 1,50000 
n' 0,56667 0,36667 0,56667 0,36667 0,56667 0,36667 0,20000 0,20000 
l' 0,66667 0,46667 0,80000 0,53333 0,66667 0,46667 1,86667 0,86667 
p 9,43333 2,50000 5,70000 1,83333 6,86667 2,06667 9,53333 2,40000 
k 27,6000 4,20000 21,73333 3,86667 22,0000 3,80000 10,43333 2,90000 
e 1,53333 0,73333 0,60000 0,46667 1,43333 0,83333 1,63333 0,76667 
v 7,73333 2,33333 5,33333 1,80000 7,40000 2,00000 4,33333 1,80000 
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At the time of administration of another combination, gordenine, agromatic 
combination, is derived which is to be considerd as NDMA prdecessor: 

3

3/

\22//
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Metalization of triptamine is realised analogically to formation of gramine: 

3
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\2\
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CH
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.    (6) 

Nitrosation of amines is affected by means of nitric acid and products of its de-
composition. Nitrates can be found mainly in soil and plants. One can consider re-
mains of nitric fertiliser in fields as the source of accumulation in soil. Ammonia that 
can be derived as a result of albumen decomposition, is oxidised under the effect of 
micro-organisms according to the following scheme: 

O2HHNOO2NO 2223  ;      (7) 

322 2HNOO2HNO  .       (8) 

 A little quantity of nitrates and nitrites in atmospheric air caused by intensive 
development of industry and transport can be marked. 

 The way of penetration of nitrites and nitrates is technical water. The most re-
actively capable among them is nitrogen dioxide (NO2). The reaction of nitrogenous 
and nitrogen oxides takes place in the extract. 

2322 HNOHNOOH2NO  .     (9) 

 Content of main quantity of NDMA in the extract from Jerusalem artichoke 
testifies the fact that nitrosation of amines is realised both by the products of decom-
position and nitrogen oxide proper. It can be  explained by linking of nitrates and ni-
trites with other matters before amines accumulated which are predecessors of  

Dimethylamine is formed in the process of extraction of dry substance by extra-
gent (water) from the cells of Jerusalem artichoke chips according to the following 
scheme: 

OHONN
CH

CH
HNOHN

CH

CH
2/

3

\3

3/

3

\3  .   (10) 
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Under the same conditions the reactions of gordenine and gramine nitrosation 
are possible. For example, gordenine is nitrosided as follows: 


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

 2
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At the temperature of drying above 60C some amino acids such as sarcosine 
can be subjected to nitrosation: 
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sarcosine    nitrosarcosine 
 
And as a result of dicarbonsination of nitrosarcosine NDMA can be formed. 
Works reviewed made it possible to determine the average daily usage of NA by 

a man in different regions of the world. In Federal Republic of Germany for example 
every inhabitant consumers 7,0-1,0 µ/kg of NA per week. 

 
Results and discussion 

 
Results of the experiments conducted on Jerusalem artichoke, sort «Interes» of 

spring harvesting in 2013 using laboratory equipment showed that the recreated pro-
cesses of extraction and evaporation are typical for real conditions. Extract and its 
concentrate from Jerusalem artichoke were of high quality. 

It was established that the vigour of accumulation of NDMA during the extraction 
from Jerusalem artichoke increases as the concentration of dry substance in extragent is 
risen that testifies nitrosation of amines and aminogroups during transition from the cells 
of Jerusalem artichoke chips into the solution by nitrogen acid and by products of its de-
composition. Nitric acids, nitrates and products of its transformation are also subjected to 
nitrosation. Increasing of NDMA formation activity in the middle of the extraction pro-
cess can be explained by the fact that only secondary amines are stable. 

Rising of process time also influences negatively on the quality of extract, there-
fore to intensify extraction. the process took place during boiling [3]. 
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The audio stream from the output of the evaluated system voice to the input of 
the transmission quality evaluation system, performs the following steps: 

1) recognition of the speech input flow in terms of arbitrary sound sequences, 
available in the language. As basic recognition algorithms it is appropriate to use 
well-developed tools of hidden Markov chains. Models of speech sounds are taught 
through high quality telephone records. To «study» the grammar a large number of 
transcription dialogues are used. 

2) Statistical analysis of recognized phonemes flow: are defined relative 
frequency of phonemes. The resulting statistical information is transformed in a 
features vector, and transferred to the quality classifier. 

3) Determine the level to which the resulting vector of statistical parameters 
correspond to a set of classes of signal quality. 

4) Based on expert rules and classifications conduct an analysis of possible 
causes for deterioration in the quality of speech transmission. Taking into 
consideration the nature of individual sounds and their groups distortion. 

 
The basis of the proposed method is a hypothesis that the recognition of individual 

speech sounds depends on the quality of the transmission of the speech signal. To check 
the validity of the proposed method a pilot experiment was carried out. 

 
III. The pilot experiment 

 
To train signal quality classes we used a sample of the ITU-T speech database 

for testing codecs [6]. All files were divided into training and test sample. The test 
sample included 20 files (with different scores of quality), and the rest formed the 
training sample. The files of training samples were divided into 4 classes (Table 2). 

 
Table 2. Trainable classes of signal quality 
 

Class number Estimations range Number of files 
1 1,0 – 2,0 54 
2 2,0 – 3,0 151 
3 3,0 – 4,0 114 
4 4,0 – 4,5 45 

 
Furthermore, all training files were recognized in terms of speech sounds and 

special sounds. For the experiment we used the engineering software developed by 
the company «Vocative». This allows recognition of sound sequences in terms of 
speech sounds. A simple grammar was used for the recognition, that describes an 
arbitrary sequence of sounds (without restrictions towards the number and order of 
implementation). 
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Table 1. Comparison of the results of the P.563 algorithm with peer review 
 

MOS range 
Average evaluation Average 

error MOS P.563 
4 – 5 4,25 2,45 1,79 
3 – 4 3,42 1,70 1,69 
2 – 3 2,56 1,71 0,97 
1 – 2 1,68 1,49 0,55 

 
 The problem with the work of the distributed algorithm P.563 revealed the 

need for alternative solutions. The following article describes one of the possible 
solutions, proposed by the authors, which we call RecQual. 

 
II. Application of the method RecQual 

 
The RecQual method solves the problem of estimating speech quality with only the 

output system. Moreover, in some cases it can be used to determine the causes of 
communication quality deterioration. The proposed processing scheme is shown in Figure 1. 
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Figure 1 – Diagram of processing RecQual method 
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The second main factor that influences the process of NDMA formation in the 
process of extraction is acidity of environment. Extreme of intensity of NA formation  
is observed at  pH3. The process reduces as pH increases and with reducing towards 
alkali environment (fig. 1.). 

 

 
 

Fig. 1. The plot influence of temperature and acidity of environment  
on NDMA content in the extract of Jerusalem artichoke 

 
For experiments aimed to evaporation of extragent the installation was used re-

marked by the fact that condensate from condenser was removed and did not returned 
into the device again. The results of the experiments shows that there is a running of 
processes of NDMA formation typical for process of extraction (fic. 2). But alongside 
with further nitrosation of amines, nitrates and products of its transformation under the 
influence of temperature, rising of temperature is also causes reducing of NA concen-
tration in concentrate of extract from Jerusalem artichoke (fic. 3). The given process is 
explained by volatilisation of nitrosamines towards carrier, i.e. water steam. 
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Fig. 2. Graphs of the effect of temperature on evaporation NDMA content  
in the concentrate extract of Jerusalem artichoke 

 

 
 

Fig. 3. Accumulation of NDMA during evaporation 
 

In the process of drying using experimental installation it was established that 
concentration of nitrogen dioxide during its running through drying camera is drop-
ping that proves absorption of nitrogen dioxide by extract from Jerusalem artichoke. 
More intensive absorption of NO2 is observed on the first stage of drying and is ex-
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ty» are used to receive an average subjective evaluation of speech quality on a five 
point scale (Mean Opinion Score – MOS). 

Unfortunately, tests recommendation P.800 may result in ambiguous results. 
The authors of the recommendations themselves warn about incorrect assessments 
comparing MOS, obtained under different conditions. Moreover, testing in accord-
ance with the recommendation P.800 is time consuming and requires participation of 
numerous auditors in the testing. 

In order to move from a subjective score (MOS) to the objective and to automate the 
measurement process, the ITU-T has worked out recommendation P.861 [3] based on the 
low-level quantitative measurements. Recommendation P.861 – PSQM (Perceptual Speech 
Quality Measurement) – is a more developed method, issued by KPN Research, and de-
signed for objective analysis of speech codecs, characterized by low distortion. 

However, it is impossible to use the PSQM algorithm to evaluate the perfor-
mance of real system communication, because it is not based on some of the im-
portant factors that have a negative impact on the perception of speech. These 
include: delays, their fluctuation (jitter), packet loss, as well as clipping the signal 
level. 

In February 2001 a new recommendation ITU-T P.862 [4] was issued, which de-
scribes an improved algorithm for testing – PESQ (Perceptual Evaluation of Speech 
Quality). The PESQ algorithm includes operations such as leveling, time alignment, 
modeling human perception and cognitive modeling. As a result of these additional 
operations in the algorithm the following are also recorded: gain / attenuation of signal in 
a communication system, the time delay and jitter, which are the most important factors 
for the range of human perception. In addition, the results of an objective assessment of 
cognitive modeling are transferred into the subjective value of MOS. 

The disadvantage of PESQ and other algorithms of such type – they are based 
on a comparison of two signals: the source and transmitted through a communication 
system. This approach to testing creates a number of difficulties associated with its 
organization and conduction. It is required to organize the recording of the signal on 
both sides of the communication system, and the transferring of records to the test 
system. Furthermore, monitoring the communication quality in real time becomes 
very difficult. Also, practice often requires estimation of the quality of 
communication with only one output system. 

To solve this problem, a new recommendation was developed. In May 2004, the 
ITU-T approved the recommendation P.563 [5], which defines the monitoring 
algorithm for assessing the quality of voice communication through listening 
sessions. It detects unilateral distortion parameters of the vocal tract, and naturalness 
of speech in noise. Developers of P.563 draw users' attention to the fact that the 
algorithm P.563 does not provide a comprehensive assessment of voice quality. The 
distortion caused by the loss of volume, latency, echo and everything related to two-
way interaction, can not be taken into account by the algorithm. 

It is believed that the P.563 algorithm provides a high level of correlation with an 
automatic evaluation expert. However, a simple test of the speech database for the ITU-T test 
codec [6] (distributed together with a description of the algorithm) causes doubt on its viability. 
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EVALUATION OF THE SPEECH TRANSMISSION QUALITY 

BY PHONEMIC RECOGNITION 
 
 
Abstract 
This paper describes the method of speech transmission quality evaluation based on 

phonemic speech recognition. The hypothesis about the dependence of the detection frequency 
of individual speech sounds from the transmission quality is beeing tested. The experiment 
shows that the proposed method enables to achieve accurate evaluation of the quality, which is 
superior to the accuracy of the estimates by the ITU-T P.563 recommendation. 

 
I. Introduction 

 
The quality of voice transmission and reception is one of the main indicators of the 

quality of a telecommunications system. In determining the quality of communication it is 
necessary to take into account not only the change of the signal caused by transmission over 
communication networks, but also the properties of the speaker’s speech, the properties of 
the auditor’s hearing and changes of these properties with time. 

Historically, the first criterion of the quality of the speech transmission was the 
volume. The volume was the basis of the method for determining the equivalent 
damping recommended by the Consultative Committee for International Telegraphy 
& Telephones (CCITT) in 1928. 

The most popular methods to evaluate the quality of speech transmission 
systems have been developed by the Telecommunication Standardization Sector of 
the International Telecommunication Union (ITU-T) in the mid 90s. The results are 
shown in the document Recommendation P.800 (P.830) [1, 2] « Methods for subjec-
tive determination of transmission quality». It explains the conditions of the test runs, 
the contents of the test tones, the assessment system and the methods of analysis of 
the results. Most often, «Methods for subjective determination of transmission quali-

Nauka i studia       30 (98) 2013  

- 11 - 
 

plained by existence in the extract of great amount of free moisture, an excellent ab-
sorber of nitrogen dioxide. 

On the second stage of drying when moisture of extract is lower the zone of 
moisture evaporation is replacing towards the middle of the drop and intensity of ni-
trogen dioxide absorption is reduced. 

On the first stage of drying up to 80 % of nitrogen dioxide absorbed and sorbet by 
the extract over the whole period of drying at the time of drying of 60 s is the first 40 s. 

The quantity of absorbed nitrogen dioxide makes up to 35-50 % of the total 
quantity, the introduced quantity into the drying camera over the whole period of dry-
ing. Moisture realizes absorption producing nitrogen acid HNO2 and products of its 
decomposition. This fact can be proved by increase of nitrates and nitrites concentra-
tion in the extract during the drying (fig. 4). 

 

 
 

Fig. 4. Schedule effects of nitrogen dioxide content of the drying agent  
on the content of NDMA in a dry Jerusalem artichoke extract 

 
Following dynamic of change in the quantity of nitrates and nitrites it should be 

stressed the fact of increase of nitrates and nitrites concentration during which inten-
sity increases as concentration of nitrogen dioxide in drying agent at the entrance of 
the drying camera is also increased. Nitrates and nitrites concentration in the dried 
extract of Jerusalem artichoke is 7-80 µg/kg, content of nitrates in 4-5 times lesser 
than nitrates that can be explained by instability of the latter. Nitrates and nitrites 
concentration in some orders higher in their values needed for NDMA formation in 
admissibly high concentration which are nominated in µg/kg. During increasing of 
nitrates and nitrites concentration in the extract, increasing of NDMA content in it 
was marked. 
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The concentration of nitrogen dioxide in the drying agent exerts the most effect on 
intensification of NDMA formation process in the extract from Jerusalem artichoke as it 
is shown on the plot. Increasing of concentration of nitrogen dioxide in drying agent 
from 0,1 to 0,6 mg/kg tends to increase NDMA concentration in dry extract from Jerusa-
lem artichoke in 1,2-3 times. NDMA content in dry extract reaches 80 µg/kg. 

The results of the experiments on drying by atmospheric air with no dosing of 
nitrogen oxides shows that formation of nitrates, nitrites and NDMA in the extract 
from Jerusalem artichoke is still observed. That proves the fact of absorption of at-
mospheric nitrogen dioxide by the extract. 

 
Conclusions 

 
Evaluating all facts totality that have effect on the content of NDMA in dry ex-

tract from Jerusalem artichoke it should be stressed that the determining factors are: 
temperature and environmental acidity at the stage of extraction, temperature of 
evaporation during the extract concentration and in the process of drying the concen-
tration of nitrogen dioxide in the drying agent. 
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