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Abstract––Meat and meat products for human consumption are 

one of main sources of protein, amino acids, fatty acids, vitamins, 
and minerals. Popular variety of meat product is meatballs, which 
can be enriched with valuable product – Jerusalem artichoke powder, 
made from dried and grinded Jerusalem artichoke tubers, it is raw 
material with low-calorie, low fat, rich in dietary fibres, minerals, 
and vitamins. The results of this study indicate that that people could 
accept the new product - meatballs with Jerusalem artichoke powder 
and Jerusalem artichoke powder is suitable for meatballs preparation, 
in result them is possible to improve meatballs sensory and physical 
properties.  
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I. INTRODUCTION 
EAT and meat products are important part of people 
diet. Meat was considered a highly nutritious food, 

highly valued and associated with good health and prosperity. 
Meat for human consumption is one of main sources of 
protein, amino acids, fatty acids, vitamins, and minerals. The 
quality of meat is characterised by its chemical composition. 
Meat protein has a higher biological value than plant protein 
as some of the amino acids are limiting in plant protein. The 
use of meat stimulates appetite and creates feeling of satiety 
[1]. 

Meat can be prepared in numerous ways, as steaks, in 
stews, fondue, as dried meat, salami, and used for sausages 
forming [2]. Popular variety of meat use is mincemeat 
preparing. Mincemeat is typical base for making meatballs. 
Classical recipe of meatballs preparing in Latvia include white 
bread, which is not so high- quality product and its function in 
meatballs is increasing of mass of finished product and 
moisture content maintenance. White bread could be replaces 
by other, with higher value, product, which carry out the same 
function in meatballs, for example, Jerusalem artichoke 
powder. 

Jerusalem artichoke (Helianthus tuberosus L.) is part of the 
sunflower family and isn’t related to globe artichokes. It looks 
similar to ginger, has a rich nutty flavour and can be eaten 
either raw or cooked [3].  

In the world widely known product is Jerusalem artichoke 
powder obtained by drying and grinding of Jerusalem 
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artichoke tubers. Jerusalem artichoke powder containing high 
amount of dietary fibre - non-starch dietary fibre - 14 %, and 
inulin – 59 % [4], also minerals, and vitamins, it does not 
contain bitter taste and has pleasant, slightly sweet taste [5]–
[7]. Jerusalem artichoke powder is raw material with low-
calorie diet and low fat [6], used in various dishes and food 
preparation.  

Experiments made in Russia showed that Jerusalem 
artichoke powder can be successfully used in production of 
sausages, increasing their nutritional value and physical 
properties [8]. Replacing 5% of mechanically separated meat 
with 5% of Jerusalem artichoke powder, improves fat – 
protein ratio, increasing the water content maintenance by 
2.9%, also increase mass of finished product by 4.9%. 
Jerusalem artichoke powder increase minerals and amino 
acids content in sausages, as well as preventing the 
development of pathogens microorganisms, in resulting them 
is extended storage time of doctor sausages up to six days.  

Information of the other studies in which Jerusalem 
artichoke powder is used for meat products preparation and 
what is the sensory evaluation of those products is missing. 
The sensory analysis of foods plays an important role in the 
food industry, especially for new products. Meatballs, in 
which white bread was replaced with Jerusalem artichoke 
powder nutrition value increased, also sensory evaluation was 
changed.  

The objective of this work was to investigate sensory 
qualities of newly formulated meatballs in which the 
Jerusalem artichoke powder was used as the replacement of 
white bread. 

II. MATERIALS AND METHODS  
Experiments were carried out in the Sensory Laboratory of 

Food Evaluation and Laboratory of Food Analysis at the 
Department of Food Technology at the Latvia University of 
Agriculture in 2012. 

For experiments were used three kinds of samples: control 
sample and two kinds of samples with Jerusalem artichoke 
powder. Meatballs prepared using classical recipe (beef, pork, 
white bread, onion, water, salt, and spices) and technology, 
were used as a control sample. In samples with Jerusalem 
artichoke white bread was substituted with Jerusalem 
artichoke powder in concentrations – ½ of planned amount of 
white bread (T2) and ¼ planned amount of white bread (T1).  

Acceptability test and product profiling is used for sensory 
evaluation of new formulated meatballs. 

The acceptability on overall liking of the meatballs with 
Jerusalem artichoke powder was evaluated by 50 male (n = 
10) and female (n = 40) panellists of age between 23 and 64. 
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Each panellist was served with 3 samples. Meatballs were 
offered to consumer for sensory evaluation using 9-point 
hedonic scale to determine consumer degree of liking each 
kind of samples. That is, 9 – extremely like, 5 – neither like 
nor do dislike, and 1 – extremely dislike [9, 10].  

The sensory profiles of meatballs with Jerusalem artichoke 
powder was evaluated by experts (n = 20). Descriptors, 
description and references were constructed by panel. The 
descriptors included appearance, aroma, taste, texture, colour, 
juiciness. The structured 5 point scale (0 - insufficient quality, 
5 - very good quality) was used in scoring the quality of each 
attribute [10].  

The results were processed by mathematical and statistical 
methods. Data were subjected using one way analysis of 
variance (ANOVA) and Two-Factor without Replication 
analysis of variance (ANOVA) using the statistical analysis 
software SPSS 17.0 for Windows, significance was defined at 
p<0.05.  

III. RESULTS AND DISCUSSION 
The acceptance test for experimental samples has been done 

by a hedonic scale and results ranged from 7 till 8, it means, 
“average like” – “like very much”, and overall sensory quality 
of meatballs was 7.3. The results of sensory evaluation with 
acceptability test show that there is no significant difference 
between experimental samples (p<0.05), but there can observe 
some tendency.  

The result of control was 7.3, but meatballs, where half of 
planned amount of white bread was substituted with Jerusalem 
artichoke powder (T2) get assessment 7.2. The highest 
sensory evaluation was for meatballs, which contain 
Jerusalem artichoke powder in concentration one fourth of 
planned amount of white bread (T1). The results of sensory 
evaluation with acceptability test for all samples are 
demonstrated in Fig. 1. 

 

 
Fig. 1 The results of consumer evaluation of meatballs with 

Jerusalem artichoke powder using a structured 9-point hedonic scale 
 
Mean age of panellists was 39.9 years. General Linear 

Model tests showed that gender and age has no significant 
influence on the sensory evaluation of meatballs (p<0.05).  

Results of acceptance test show that consumers like almost 
all samples equally; it means that the Jerusalem artichoke 
powder can be used in the preparation of meatballs. 

Experts was defined the product profile in sensory 
evaluation of experimental meatballs. The results of experts’ 
evaluation are shown in the star diagram (Fig. 2).  

 
Fig. 2 The results of experts’ evaluation of meatballs with Jerusalem 

artichoke powder using a structured 5 - point scale 
 
The obtained results showed that the addition of Jerusalem 

artichoke powder to meatballs have significant impact on 
appearance, taste, texture, colour, and juiciness of meatballs 
(p<0.05). Aroma is only sensory property of meatballs that did 
not have significant effect of Jerusalem artichoke powder. 

Appearance of control sample gets the highest evaluation in 
comparison with others samples (Fig. 2); it is related with 
changes of colour of meatballs. Addition of Jerusalem 
artichoke powder makes the colour of meatballs darker, their 
colour obtained livid nuance, which did not seem appealing 
for many evaluators.  

Aroma of samples with Jerusalem artichoke powder was 
pleasant and was evaluated the same as control sample 
(Fig. 2). 

As the experts’ evaluation showed that addition of 
Jerusalem artichoke powder at low concentration to meatballs 
was resulted in the taste improving (Fig. 2). The high 
concentration of Jerusalem artichoke powder is not 
acceptable, because the taste of meatballs become noticeable 
sweet and nutty, and for many people dislike it.  

According to previous studies [8] addition of Jerusalem 
artichoke powder improves physical properties that was also 
confirmed in this experiment. Texture becomes more flexible, 
if Jerusalem artichoke powder is added to the meatballs in 
small quantities. If the amount of Jerusalem artichoke powder 
is high, then texture of meatballs get grainy and a little bit 
tougher than a control sample.  

Good quality meatballs should be a juicy. The experts note 
that meatballs with Jerusalem artichoke powder are juicier 
than control (Fig. 2). This could be explained with increase in 
the amount of dietary fibres that holds moisture in meatballs. 
Sample with lowest amount of Jerusalem artichoke powder 
showed better result than samples with high concentration of 
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Jerusalem artichoke powder, which indicates the importance 
of ingredients optimal concentration.  

The sensory evaluation of the meatballs with Jerusalem 
artichoke powder suggests that people could accept the new 
product and Jerusalem artichoke powder is suitable for 
meatballs preparation, in result them is possible to improve 
meatballs juiciness, to make an interesting texture, and to 
acquire new taste nuances of meatballs.  

IV. CONCLUSION 
The results of this study indicate that there is no significant 

difference between meatball samples in the degree of liking. 
That means that the consumers liked all samples similarly. 
The result of hedonic evaluation of meatballs was 7.3.  

Jerusalem artichoke powder quantity is significant influence 
on appearance, taste, texture, colour, and juiciness of 
meatballs (p<0.05). Aroma is only sensory property of 
meatballs that did not have significant effect of Jerusalem 
artichoke powder. 

Experts determined that Jerusalem artichoke powder is 
suitable for meatballs preparation, in result them is possible to 
improve meatballs juiciness, to make an interesting texture, 
and to acquire new taste nuances of meatballs.  
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