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Abstract 
 
Nutritionally enhanced pasta was developed by adding powders freeze dried by tomato (Lycopersicon esculentum L. 
var. Coeur de Boeuf, wild garlic (Allium ursinum L.) and basil (Ocimum basilicum L.). This study wants to 
development, testing and evaluation of novel natural food additives, and their application in different products, 
including quality and sensorial assessment of their preserving functions. The aim of this study was to investigate the 
addition of organic powders to the pasta formulation, improving with powders freeze-dried by Coeur de Bœuf tomato, 
wild garlic and basil. In addition, the effect of powders on the sensorial properties, and cooking quality of the pasta 
samples was also determined in this study. The organic powders were added to the pasta formulations of 1% of the total 
weight of the wheat flour. The results showed that the addition of different organic powders to the pasta formulation 
resulted in a significant enriched in the colour, swelling volume, and weight gain. 
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INTRODUCTION 
 
Pasta becoming popular in current lifestyle, 
because are healthy, tasty and convenient for 
transportation and preparation. The assortment 
range of pasta has had a beautiful evolution in 
recent years. On the market, the product offer 
has diversified by launching new brands and 
types of products, manufacturers have focused 
their attention on all consumer segments and 
added value to the raw material and consumers' 
perception of pasta has improved through a 
new approach (Dragomir et al., 2017). 
With the diversification of supply, the lifestyle 
and increase of purchasing power, the 
consumption behaviour of pasta has changed 
(Bahaciu et al., 2019; Dragomir et al., 2020). 
The Romanian consumer tends to modernize, 
preferring quality products, easy to prepare, 
tasty and healthy. We can say that a very 
important role is played by the younger 
generations, who prefer light and innovative 
menus. Romanians abroad, who on their 
regular visits to the country, bring this habit of 
consumption from the country of adoption.  
Pasta like dish, present three main advantages: 
it is prepared quickly; are very economical and 
healthy. These three main qualities make pasta 

a product approved by more and more consu-
mers and increase its potential in the future. 
From an environmental point of view, pasta is a 
simple food that has a low environmental 
impact, with a carbon footprint that is much 
less than animal products. Life cycle analyses 
of pasta products, from production to retail, 
have shown that the most significant impact on 
the environment occurs during the phase of wheat 
cultivation - 80% of the ecological footprint, 
approximately 60% of the carbon footprint, and 
the entirety of the water footprint (Webb et al., 
2019; Sustainable Farming, 2017). 
Tomato (Lycopersicon esculentum L. var. 
Coeur de Bœuf) is an important vegetable crop 
grown in many countries across the world for 
fresh market and multiple processed forms 
(Mutari et al., 2011; Hassen et al., 2019). 
Tomatoes are widely consumed in the world 
and as a fruit of limited durability, short 
agricultural season. Much of the tomato 
produced for industrial purposes is transformed 
into concentrated pulp, which is reconstituted 
throughout the year, mainly during the off-
season (Munhoz Silveira et al., 2019; Ochida et 
al., 2019; Demissew et al., 2017). But, fresh 
tomato has a limited storage life 2-3 weeks 
under ambient temperature and cannot be 
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stored over extended periods (Dobrin et al., 
2019). To minimize after harvest losses, the 
tomato is processed in the forms of paste, juice, 
ketchup, sauce, and purée. One of the industry's 
biggest challenges is to produce in a sustainable 
and effective chain to simultaneously fulfill the 
cost reduction and quality improvement 
demands (Koufiotis et al., 2016; Munhoz 
Silveira et al., 2019). Possible preservation 
methods of tomato include physical 
(application of heat, freeze-dried, irradiation, 
and soundwave) and chemical preservatives or 
combinations of those different means of 
methods (Fellows et al., 2000). Among these 
preservation methods, thermal processing is 
one of the most common and effective means.  
During the processing and subsequent storage 
of products the content of carotenoids falls 
down and the colour changes (Kumar et al., 
2015). Recent studies have indicated the 
potential health benefits of a diet that is rich in 
tomatoes. Commonly consumed in daily diets, 
are a major source of antioxidants, which have 
a greater contribution to a well-balanced 
healthy diet with the right proportion of vital 
nutrients such as minerals, vitamins, essential 
amino acids, sugars, lycopene, and other 
carotenoids and dietary fibers (Jaramillo et al., 
2007; Sgherri et al., 2008). Lycopene, a major 
carotenoid without pro-vitamin an activity, 
present in red tomatoes, is considered 
responsible for their beneficial effects (Reboul 
et al., 2017; Kumar et al., 2015; Shi et al., 
1999; Rao et al., 1998). Different studies have 
suggested a protective role for lycopene, an 
antioxidant carotenoid, in the prevention of 
stress including environmental stress. Tomatoes 
and tomato products are the major dietary 
source of lycopene (Kohlmeier et al., 1997; 
Charu et al., 1999). 
Allium ursinum - known as ramsons, buckrams, 
wild garlic, broad-leaved garlic, bear leek, or 
bear's garlic - is a wild relative of chives native 
to Europe and Asia.  Wild garlic is best picked 
in spring, before the flowers are too developed. 
Usually find it in shaded woodland near water. 
It`s recognized by its specific, wild taste, a 
garlicy and very aromatic taste.  
In European traditional medicine Allium 
ursinum, has been generally recommended as 
digestive stimulant, antimicrobial agent, 
removing toxins from the body, and to prevent 

cardiovascular diseases (Treben, 1992; Macků 
& Krejča 1989; Leporatti and Ivancheva, 
2003). It was often applied as a remedy in 
respiratory problems, such as common cold 
with fever or bronchitis.  
In recent years there has been a growing 
interest in its use as a dietary supplement and 
food. It has become a practice for wild garlic 
leaves to use in cuisine. Fresh leaves can be 
eaten raw or cooked, and as a kind of pesto. 
They are often added to soups, gnocchi, risotto, 
ravioli, and as a spice to flavour hard cheeses 
or spreads based on cottage cheeses. Leaves 
and flowers can be used as a garnish to salads, 
while wild garlic bulbs can be used like 
common garlic (Sobolewska et al., 2015). 
Researchers in the nutritional field and the food 
industry have rediscovered this plant, and are 
researching it due to its powerful antioxidant 
properties. These properties are due to many 
substances, including some vitamins, 
flavonoids, terpenoids, carotenoids, 
phytoestrogens, minerals and volatile 
compounds. Wild garlic contains polyphenolic 
compounds (Gîtin et al., 2012), substances with 
antibacterial activity, use like an alternative 
preservative ingredient to protected against 
pathogenic bacteria in food (Jensen et al., 
2014). 
Basil (Ocimum basilicum L.) belongs to 
aromatic plants due to their volatile compounds 
presented especially in leaves and flowering 
tops. These basil parts are used since antiquity 
for food preservation, flavouring, and as 
medicine, because of high antioxidant, 
antibacterial and antifungal activity of volatile 
oils, being good sources of natural 
antimicrobial and antioxidant agents, with 
possible application in food industry, cosmetics 
or medicine (Avetisyan et al., 2017).  
By freeze-dried basil retains the characteristics 
intense colour and flavour. Freeze-dried basil 
powder it is aromatic, slightly sweet, with spicy 
notes in taste. Because, it has a great capacity 
to rehydrate in the presence of water from the 
dough, the original character, such as the taste, 
colour and aroma specific to the basil, is 
present in the new preparation. Added the 
powder from the lyophilized basil aromatizes to 
the dough balances the taste and increases the 
preservation of final product. (Dragomir et al., 
2020)  
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MATERIALS AND METHODS 
 
Develop pasta products  
The purpose of this work is to incorporate in 
pasta, powders from indigenous plants, with 
high aromatic, coloristic profile and nutritional 
value. The goal was to find a vector food that 
would bring to the consumer's diet the benefits 
of tomato Coeur de Bœuf, wild garlic (Allium 
ursinum L.) and basil (Ocimum basilicum L.) 
organic powders on studied. 
Within the study, 4 assortments of organic 
pasta were obtained, presented in Table 1. 
 

Table 1. Description of the pasta samples elaborated in 
the study 

Sample Main ingredients 
P-WG Pasta enriched with 1%  wild garlic 

powders 
P-B Pasta enriched with 1% basil powders 
P-T1 Pasta enriched with 1% Coeur de Bœuf 

tomato powders 
P-T3 Pasta enriched with 3% Coeur de Bœuf 

tomato powders 
 
The flour intended for obtaining pasta comes 
from organic common wheat varieties and 
tomato juice is bought from specialty stores. 
The ecological powders used in recipes were 
obtained at the Research Center for Studies of 
Food Quality and Agricultural Products within 
the University of Agronomic Sciences and 
Veterinary Medicine Bucharest, within the 
SusOrgPlus: Intelligent food processing 
chains, natural additives and colourants, which 
aims to develop advanced processing 
technologies for organic products and their by-
products, in order to reduce raw material losses 
and increase their economic value. 
Determining consumer acceptance. 
Pasta samples were cooked in water to 
optimum cooking time, and after draining for 2 
min, they were served to the panellists. The 
sensory test panel consisted of ten panellists 
who were trained academic staff. The sensory 
properties (appearance, texture, colour, flavour 
& smell, taste) of fresh prepared were 
evaluated by forty panellists. For the sensory 
evaluation, five-point hedonic scale was used, 
where 5: like very much, 4: like moderately, 3: 
neither like nor dislike, 2: dislike moderately 
and 1: dislike very much for each attribute. To 
achieve the sensory profile, the evaluator 

completed a form for each test. After scaling 
the average values of the 5 attributes and their 
representation on a spider diagram (Lawless et 
al., 2010).  
Stability of organic fresh pasta  
Sensory analysis of innovative organic food 
products obtained during the study - was 
performed in the Laboratory of quality control 
of agri-food products, the Faculty of 
Engineering and Management of Animal 
Productions at the University of Agronomic 
Sciences and Veterinary Medicine of 
Bucharest. 
The influence of organic ingredients on the 
sensory quality of the tested products was 
evaluated by the intensity of flavour and smell, 
taste and aftertaste attributes. Averages were 
made of the values recorded on the attributes of 
each evaluator, for each product.  
The technological-culinary examination is 
performed by determining the boiling 
behaviours. The analysis of the boiling 
behaviours of pasta is a final criterion for their 
acceptance as food in current human diet. 
Regarding the boiling behaviours of pasta, 
some differences persist among researchers, 
industrial operators and consumers regarding 
the main factors for evaluating quality 
indicators (Mohan, 2002). The determination of 
the behaviour of boiling pasta is performed 
according to STAS 756/1/A2-1999, STAS 
756/1/A1-1997. 
During the evaluation of the stability over time 
of pasta chilled enriched with organic powders, 
the following were considered: increase the 
volume of pasta when boiling; the consistency 
of the pasta, respectively the tendency of 
agglomeration; the colour of pasta, during and 
after boiling. 
Determining the nutritional and energy value 
of organic products 
To determine the nutritional value of 
innovative organic food products, their energy 
value was calculated, depending on the 
composition in nutrients (proteins, lipids, 
carbohydrates, fiber), for each ingredient, for 
100 g of product and the amount of finished 
product. The nutritional and energy value was 
calculated using a nutritional calculation tool, 
the Softfedima Program (http://softfedima.ro/). 
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RESULTS AND DISCUSSIONS 
 
This study to development, testing and 
evaluation of novel natural food additives and 
their application in different products, 
including quality and sensorial assessment of 
their preserving functions. A new assortments 
of pasta enriched with freeze dried by wild 
garlic (Allium ursinum L.) and basil (Ocimum 
basilicum L.) and Coeur de Boeuf powder was 
made and investigate, the effect of powders on 
the sensorial properties, and cooking quality of 
the pasta samples was also determined in this 
study. A powder was obtained within the 
SusOrgPlus project at the Research Center for 
the study of the quality of USAMV agri-food 
products in Bucharest. 
Develop pasta products  
Pasta is a staple food in many countries all over 
the world. Many research studies have been 
conducted around the world to develop pasta 
products with nonconventional ingredients and 
added functional properties to meet the demand 
of health conscious consumers (Nilusha et al., 
2019).  
Pasta is a product obtained from fresh pasta 
dough, unfermented, shaped into various 
shapes and refrigerated. The dough is prepared 
from wheat flour and water, with or without 
additives (Adegunwa et al., 2012). 
The technological process of obtaining the 
product includes the following steps (Figure 1): 
 

 
Figure 1. Conventional pasta production process 

The innovative ingredients used in our study 
included: 
- Organic wild garlic powder: it`s a fine, green 
powder with a specific, characteristic, aromatic 
smell of onion and garlic. 
- Freeze-dried organic basil powder: it`s a fine 
powder, of intense green colour, with intense 
aroma, with specific notes of smell and taste. 
➢ Organic Coeur de Bœuf tomato powder: it`s 
a fine powder, of intense red colour, with 
flavour weak, with specific notes of smell and 
taste. 
Within the study, a new assortment of organic 
pasta was obtained, presented in Table 2. 
 

Table 2. Main ingredients  
Sample/ 

ingredient
s (%) 

Organic powders Wheat 
flour, 

% 

Water, % Tomato 
juice, % 

P-WG 1% wild garlic 
powders 

66 33 - 

P-B 1% basil powders 66 33 - 
P-T1 1% Coeur de Bœuf 

tomato powders 
61 12 24 

P-T3 3% Coeur de Bœuf 
tomato powders 

61 12 24 

 
For the preparation of pasta enriched with 
tomato Coeur de Bœuf powder, part of the 
water was replaced with organic tomato juice 
and the percentage of added powder was 
increased by 1% and 3%. 
Preparation of fresh pasta: organic wheat flour 
was properly prepared and the organic powders 
were dosed. Organic powders were previously 
hydrated in small amount of water, to be 
incorporated more easily in dough. The pasta 
dough was kneaded for 10 minutes until easy-
to-shape dough is obtained. The dough is rest 
for a few minutes, and then is spread until a 
thickness of 2-3 mm is obtained; it is cut in the 
form of fidelities with a thickness of average 3 
mm, and twist to form nests. The pasta thus 
shaped is spread in a layer and subjected to 
drying at room temperature for 2 hours. The 
pasta is packed properly and kept at a 
temperature of 4ºC. 
Organic Coeur de Bœuf tomato powder is very 
fine, incorporates very well, but requires a 
larger amount to be added if the goal is to 
obtain a more intense colour. 
Determining consumer acceptance 
The sensorial evaluation of product was carried 
out in order to observe the impact of organic 
powder incorporation in dough pasta, on its 

Raw materials  

Compounding  

Kneading 10 min  

Resting 

Rolling dough and cutting 

Without drying   

 Store pasta at 0-4℃ 
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sensory characteristics. The panellists evaluated 
the products for appearance, texture, colour, 
flavour and smell, taste and overall accepta-
bility using a 5-point hedonic scale ranging 
from 5 (like extremely) to 1 (dislike extremely) 
for each sensory characteristic. After scaling 
the average values of the 5 attributes and their 
representation on a spider diagram, the 
following representation was obtained. 
 

 
Figure 2. Consumer acceptability scores on a 5-point 
Hedonic scale for pasta enriched with tomate organic 

powders 
 
Following the analysis of the P-T1 and P-T3 
sample after boiling, the following aspects, 
were observed: the pasta has a slightly reddish, 
uniform color, the product shows no traces of 
flour, when boiling the product has increased 
its volume and the water has not colored during 
boiling, the boiling water is clear and free of 
starchy sediment.  
At pasta enriched with tomato Coeur de Bœuf 
powders (P-T1) sample, the most appreciated 
attributes were texture, color and appearance. 
For P-T2 sample, the most appreciated 
attributes were color, texture and taste. 
The taste of tomato, brought into the product by 
the addition of freeze-dried tomato powder was 
intense and felt on both the freshly boiled 
product and the cold product. 
Sensory assessment results of pasta are given in 
Figure 2. The panelists gave the best scores to 
both products, sample P-T3 enriched with 3% 
tomato powder it was prefered. It is 
recommended to increase the level of tomato 
powder added in the pasta, so as to improve the 
color and taste. 
The overall acceptanbility results indicated 
(Figure 4) that all pasta samples had a good 
sensorial score, but the most preferable one was 
the pasta enriched with 3% tomato Coeur de 
Bœuf powder. 

 
Figure 3. Consumer acceptability scores for pasta 

enriched with organic wild garlic powders (P-WG) and 
basil powders (PB) 

 
Following the analysis of the P-WD sample 
after boiling, the following aspects, were 
observed: the pasta has a slightly greenish, 
uniform color, the product shows no traces of 
flour, when boiling the product has increased 
its volume and the water has not colored during 
boiling, the boiling water is clear and free of 
starchy sediment. The most appreciated 
features were the texture and color, each 
marked with 3.37. The taste of wild garlic, 
brought into the product by the addition of 
freeze-dried wild garlic powder was more 
intense on the freshly boiled product and 
became less pronounced on the cold product. 
This behavior was also dictated by the type of 
flour used in the preparation. Overall 
acceptability obtained an average value of 3.20. 
For pasta enriched with basil powders (P-B), 
the most appreciated characteristics were flavor 
and smell (3.54) and apearance (3.46). The 
taste of basil, brought into the product by the 
addition of basil powder was intense and felt on 
both the freshly boiled product and the cold 
product. Taste it was influenced by the what 
type of flour it was used. Overall acceptability 
obtained an average value of 3.37. 
 

 
Figure 4. Overall accepability obtained for pasta 

enriched with organic powders 
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Samples were selected on the basis of sensory 
and quality, it was subjected for assessing the 
storage stability. Prepared products were 
packed in high density polyethylene packs  and 
stored at refrigeration temperature for shelf life 
study. 
Color is one of the most important quality 
properties for the acceptability of food due to 
its relation with product freshness and flavor 
expectations and therefore has a direct effect on 
consumers’ perceptions. Because of the 
positive impact on the consumers, production 
on colored pasta have gained attention in the 
recent years.. 
Because the reticent to the use of synthetic 
colorants in foods has increased, the use of 
natural colorants has the advantages of being 
readily accepted by the consumers, considered 
to be safe and not chemical. 
Stability of organic fresh pasta 
The optimal cooking time for pasta depends on 
the preferences and how the consumer is 
accustomed to consuming them. The main 
characteristic that must be maintained after 
boiling, for Western Europe, especially in Italy, 
is a certain consistency, called "al dente", 
which according to most consumers in Eastern 
Europe corresponds to insufficient boiling. In 
the tradition of the Romanian people, pasta is 
eaten with pleasure when it is softer. For this 
reason, each producer writes on the pasta 
packaging a cooking time recommended, 
respected or not by consumers, but which 
remains an indication for preparation (Iancu et 
al., 2014). 
During the evaluation of the stability over time 
of fresh pasta enriched with organic powders, it 
was in considered the following: increase the 
volume of pasta when boiling; the consistency 
of the pasta, respectively the tendency of 
agglomeration; the colour of pasta during and 
after boiling. 
Cooking quality: Weighed samples (10 g) of 
chilled pasta were cooked in 250 ml boiling 
water. Then, rinse with cold water. Optimum 
cooking time, firmness of pasta and solids lost 
to cooking water was assessed using standard 
method. Per cent water absorption and volume 
expansion ratio was calculated from increase in 
weight and volume, on cooking of pasta for 
optimum cooking time. 

The optimum cooking time was established by 
boiling the pasta in distilled water until the 
white center core of the pasta strand disappears, 
indicating that the starch at the center has 
gelatinized. For the two samples taken in the 
analysis, the optimal boiling time was 10-14 
minutes. 
Overall acceptability of stored pasta was 
evaluated on the basis of sensory attributes 
(appearance, colour, texture, stickiness, flavour 
and smell, taste) by a panel of trained judges. 
Following the determination of the behaviour 
of the pasta during the analysis period, they 
behaved very well, they were stable.  
Fresh pasta unprepared showed stability during 
storage. They developed a tendency to moisten 
after 10 days of storage in refrigerated 
conditions becoming very sticky and forming 
agglomerations after the 10th day of analysis. 
On day 14, the pasta showed a strong tendency 
to agglomerate and began microbiological 
degradation. 
The storage period had no significant effect on 
the minimum cooking time of the enriched 
pasta stored as the storage period progressed; 
the time required for cooking the pasta 
increased, however, the increase was very 
small. 
 

 
Fagure 5. Volume increare at boilling pasta enriched 

with 5organic tomate powders 

It is observe that the P-T3 sample shows a 
higher increase in volume compare to the P-T1 
sample. According to color measurements and 
evaluations of the panelists, adding tomato 
powders in pasta provided an appealing reddish 
tone. 
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Figure 6. Volume increase at boilling pasta enriched  

with organic tomate powders 

 
It is observed that the PL sample had a very 
good behavior during the preparation and 
corresponded to our expectations. The PB test 
had a good evolution, until day 10, after which 
there was a change in the characteristics of both 
unprepared pasta.  
After cooking, it was observed color loss in 
boiling water, the pasta acquiring a brighter 
colors, a specific light yellow. Similar results 
were found by in specialty literature (Fradique 
et al., 2010; Zourai et al., 2011; Özyurt G. et 
al., 2015). 
Shelf life is low, in the case of refrigerated 
pasta: simple storage for 14 days, and through 
packaging in modified atmosphere, extend 
storage period up to 2-3 months. 
Nutrient Content. For the calculation of the nu-
tritional value, technological losses were taken 
into account, so that the energy value kcal per 
100g of pasta enriched with organic powders so 
that it is correctly calculated (Table 3). 
 
Table 3. Nutritional declaration for pasta enriched with 

organic plant powders 
Nutritional value for 100 g product 
                                P-T1 P-T3 PM PB PL 
Energy 906.7 

kj 
921.9 
kj 

931.1 
kj 

972.5 
kj 

872.5 
kj 

214.7 
kcal 

218.3 
kcal 

220.5 
kcal 

230.7 
kcal 

206.6 
kcal 

Total fat 1.3 g 1.3 g 1.3  1.7  1.2  
Saturated fat 0.6 g 0.6 g 0.7  0.6  0.6  

Carbohydrates 39.8g 39.9 g 40.4   41.1   38   
Sugar  1.9 g 2.7 g 0.7 0.6  0,6  

Fiber 8.3 g 8.5 g 8.8 11.5  8.1  
Protein 7.4 g 7.5 g 7.4 7  6.9  
Salt  0.1 g 0.1 g 0.1 0.1 0.1 
Allergens: the product contains 
GLUTEN 

   

 
The addition of powder in a higher percentage 
causes a change in the content of dietary fiber 
(fiber: P-T1-8.3g, P-T3 -8.5g) and an increase 

in the percentage of protein (protein: P-T1 - 7.4 
g, P -T3 - 7.5 g). These values show the 
influence of the addition of Coeur de Bœuf 
tomato powder, respectively high values of 
protein and dietary fiber. In terms of energy 
value, the values have not changed much, but 
there is a significant increase in energy value as 
the percentage of Coeur de Bœuf tomato 
powder increases. 
The addition of basil powder causes an increase 
in the percentage of dietary fiber in pasta (PB - 
11.5 g), compared to addition on wild garlic 
powders in pasta (PL - 8.1 g).  
These values show the influence of the addition 
of organic plant powder, determ a high values 
of protein and dietary fiber in freshly made 
pasta. The energy values for pasta enrich with 
basil powders increase very much, with the 
addition of powder . 
 
CONCLUSIONS 
 
Cooking quality of enriched pasta sample was 
good for the technological attributes. Pasta 
samples enriched with tomato powders had also 
desirable sensory properties as indicated by the 
panellists. Consequently, on the basis of these 
results, pasta enriched with organic powders 
may have a great potential for the industry to 
develop functional products. 
Pasta with the addition of wild garlic powder 
and with the addition of lyophilized basil 
powder were highlighted by a specific colour, a 
light green in the PL sample and intense green 
in the PB. Each type of powder imprinted the 
original character of the product, such as 
specific taste, colour and aroma, attributes 
appreciated by evaluators. Pasta with organic 
freeze-dried wild garlic powder is 
recommended to be eaten plain or with 
different sauces. Pasta with freeze-dried basil 
powder is recommended to be eaten plain or 
with sauces (pesto sauce). 
For a intense colour, it is recommended to add 
a percentage higher than 1% freeze-dried 
organic plant powders in dough. In the case of 
adding wild garlic powder in pasta dough, it 
must be taken into account that a higher 
percentage can influence the taste and aroma of 
the finished product. Basil powder is extremely 
versatile and can be added in percentages 
greater than 1%, but the taste and aroma will be 
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significantly highlighted. One thing worth 
noting is that when processing basil powder 
must take into account that due to the high fiber 
content it needs an additional amount of water 
in the preparation. 
 
ACKNOWLEDGEMENTS 
 
The authors acknowledge the financial support 
for this project provided by transnational 
funding bodies, being partners of the H2020 
ERA-net project, CORE Organic Cofund, and 
the cofund from the European Commission. 
This work was supported by a grant of the 
Romanian Authority for Scientific Research 
and Innovation, CCCDI - UEFISCDI, project 
number 4/2018 ERANET-COREORGANIC 
SusOrgPlus, within PNCDI III. 
 
REFERENCES 
 
Adegunwa, M.O., Bakare, H.A., & Akinola, O.F. (2012). 

Enrichment of noodles with soy flour and carrot 
powder, Nigerian Food Journal, 30(1), 74–81. 

Bahaciu, G.V., Dragomir, N., Defta, N., & Nicolae, C.G. 
(2019). Study regarding consumers behaviour 
towards innovative confectionery products. Scientific 
Papers. Series D. Animal Science, LXII (1), 404‒409. 

Charu, K., Jain, B.S., Sanjiv, A., & Venketeshwer, R. 
(1999). The effect of dietary lycopene on 
bioavailability, tissue distribution, in vivo antioxidant 
properties and colonic preneoplasia in rats, Nutrition 
Research, 19(9), 1383‒1391. 

Demissew, A., Meresa, A., & Mulugeta, M. (2017). 
Testing and demonstration of small scale tomato 
processing technologies in Amhara Region Fogera 
District. Journal Food Process Technology, 8, 678.  

Dobrin, A., Nedelus, A., Bujor, O., Mot, A., Zugravu, 
M., & Badulescu, L. (2019). Nutritional quality 
parameters of the fresh red tomato varieties cultivated 
in organic system, Scientific Papers. Series B. 
Horticulture, 63(1), 439‒443. 

Dragomir, N., Nicolae, C.G., Stan, A., Ion, V.A., & 
Bădulescu, L. (2020). Sensorial evaluation of new 
developed biscuits enriched with organic apple and 
basil powders: preliminary study, Scientific Papers. 
Series D. Animal Science, LXIII (1), 423‒428. 

Dragomir, N., Nicolae, C.G., & Dragomir, V. (2017). 
Romanian traditional products between local and 
global. Analele IBNA, 31, 103‒111. 

Farruggiaa, D., Crescimanno, M., Galatia, A., & 
Tinervia, S., (2016). The quality perception of fresh 
berries: an empirical survey in the German market, 
Florence “Sustainability of Well-Being International 
Forum”. Food for Sustainability and not just food, 
Florence SWIF, Agriculture and Agricultural Science 
Procedia, 8, 566‒575 

Fellows, P. (2000). Food processing technology 
principles and practice. 2nd Edn., New York: USA, 

Oxford Brookes University, Woodhead Publishing 
Limited, 571. 

Ferreira, M.S.L., Santos, M.C.P., Moro, T.M.A., Basto, 
G.J., Andrade, R.M.S., & Gonçalves, É.C.B.A. 
(2015). Formulation and characterization of 
functional foods based on fruit and vegetable residue 
flour. Journal Food Sciences Technology, 52, 822–
830.  

Fogliano, V., & Vitaglione, P. (2005). Functional foods: 
planning and development. Molecular Nutrition & 
Food Research, 49(3), 256–262. 

Fradique, M., Batista, A.P., Nunes, M.C., Gouveia, L., 
Bandarra, N.M., & Raymundo, A. (2010). 
Incorporation of Chlorella vulgaris and Spirulina 
maxima biomass in pasta products. Pasta 1: 
Preparation and evaluation. J. Sci. Food Agric., 90, 
1656–1664. 

Giovannucci, E., Ascherio, A., Rimm, E.B., Stampfer, 
M.J., Colditz, G.A., & Willett, W.C. (1996). Intake of 
carotenoids and retino in relation to risk of prostate 
cancer. Journal of National Cancer, Journal of the 
National Cancer Institute, 87(23), 1767‒76. 

Gîtin, L., Dinică, R., & Parnavel, R. (2012). The 
Influence of Extraction Method on the Apparent 
Content of Bioactive Compounds in Romanian 
Allium spp. Leaves, Notulae Botanicae Horti 
Agrobotanici Cluj-Napoca, 40(1), 93‒97. 

Hassen, Y., Gebre, H., & Haile, A. (2019). Effects of 
pre-heating and concentration temperatures on 
physico-chemical quality of semi concentrated 
tomato (Solanum lycopersicum) paste. Journal Food 
Process Technol., 10(5), 795. doi: 10.4172/2157-
7110.1000795 

Hayes, W.A., Smith, P.G., & Morris, A.E.J. (1998). The 
production and quality of tomato concentrates. Crit 
Rev Food Sci Nutr., 38, 537‒564. 

Iancu, A., & Iancu, V. (2014). Analysis of the boiling 
behavior of agglutinated pasta from rice, corn, 
buckwheat and soy Conference. The XIV 
Multidisciplinary National Conference - with 
international participation “Professor Dorin Pavel”, 
Sebeș, Volume: Science and Engineering. 

Jaramillo, J., Rodriguez, V., Guzman, M., Zapata, M., & 
Rengifo, T. (2007). Good agricultural practices in the 
production of tomato under protected conditions. 
Technical Manual, 868. 

Kohlmeier, L., Kark, J.D., Gomez, G.E., Martin, B.C., 
Steck, S.E., Kardinaal, A.F.M. et al. (1997). 
Lycopene and myocardial infarction risk in the 
EURAMIC study. Am J Epidemiol., 146, 618–626. 

Koufiotis, I., Gyftopoulos, N., Andreou, A., Pisimisis, F., 
Travlos, I., Bilalis, D., & Vlahos, G. (2016). 
Management of production and distribution of 
organic products. The case of organic farm managers 
and distributors in Athens’ organic open farmers’ 
markets. AgroLife Scientific Journal, 5(2), 90‒94. 

Kumar, V., Kumar, L., Kumar, K., Goyal, S.K., Kumar, 
A., & Jain, G. (2015). Physico-chemical and Quality 
evaluation of tomato ketchup during storage. South 
Asian Journal of Food Technology and Environment, 
1(3&4), 250‒255. 

Lawless, H.T., & Heymann, H. (2010). Sensory 
evaluation of food principles and practises, 



453

  

descriptive analysis (2nd edn, pp. 378–441). 
Gaithersburg: Chapman & Hall/Aspen Publishers, 
Inc. 

Leporatti, M.L, & Ivancheva, S. (2003). Preliminary 
comparative analysis of medicinal plants used in the 
traditional medicine of Bulgaria and Italy. J 
Ethnopharmacol., 87, 123–142. 

Macků, J., & Krejča, J. (1989). Atlas roślin leczniczych. 
Wrocław: PL, Zakład Narodowy im. Ossolińskich; 

Mohan, G. (2002). Research on the influence of physical 
treatments on the quality of pasta. PhD thesis, Lucian 
Blaga University, Sibiu. 

Munhoz, K., Silveira, A., & Schmidt, F.L. (2019). The 
tomato paste quality attributes along the industrial 
processing chain. African Journal of Food Science, 
13(10), 215‒224.  

Mutari, A., & Debbie, R. (2011). The effects of 
postharvest handling and storage temperature on the 
quality and shelf of tomato. African Journal Food 
Sciences, 5, 446‒452. 

Nilusha, R.A.T., Jayasinghe, J.M.J.K., Perera, O.D.A.N., 
& Perera, P.I.P. (2019). Development of pasta 
products with nonconventional ingredients and their 
effect on selected quality characteristics: a brief 
overview. International Journal of Food Science, vol. 
2019, 10. https://doi.org/10.1155/2019/6750726 

Ochida, C.O., Itodo, A.U., & Nwanganga, P.A. (2019). 
A Review on Postharvest Storage Processing and 
Preservation of Tomatoes (Lycopersicon esculentum 
Mill). Asian Food Science Journal, 6(2), 1-10. 

Özyurt, G., Uslu, L., Yuvka, I, Gökdog,˘ S., Atci, G., Ak, 
B., & Isik, O. (2015). Evaluation of the cooking 
quality characteristics of pasta enriched with 
Spirulina platensis, Journal of Food Quality, 38, 
268–272. 

Rao, A.V., Waseem, Z., & Agarwal, S. (1998). Lycopene 
content of tomatoes and tomato products and their 

contribution to dietary lycopene. Food Research 
International, 31(10), 737‒741. 

Reboul, E., Borel, P., Mikail, C., Abou, L., Charbonnier, 
M., Caris-Veyrat, C., & Amiot, M.J. (2017). 
Enrichment of tomato paste with 6% tomato peel 
increases lycopene and β-carotene bioavailability in 
men. The Journal of Nutrition, 135(4), 790–794. 

Sgherri, C., Kadlecova, Z., Pardossi, A., Navari-Izzo, F., 
& Izzo, R. (2008). Irrigation with diluted seawater 
improves the nutritional value of cherry tomatoes. J 
Agric Food Chem., 56, 3391‒3397. 

Shi, J., Maguer, M.L., Kakuda, Y., Liptay, A., & 
Niekamp, F. (1999). Lycopene degradation and 
isomerisation in tomato dehydration. Food Research 
International, 32(1), 15‒21. 

Sobolewska, D., Podolak, I., & Makowska-Wąs, J. 
(2015). Allium ursinum: botanical, phytochemical 
and pharmacological overview. Phytochem Rev., 
14(1), 81–97.  

STAS 756/1/A1 – 1997 Pasta. General technical quality 
conditions. 

STAS 756/1/A2 – 1999 Pasta. General technical quality 
conditions. 

Treben, M., & Apteka, P.B. (1992). Porady i praktyka 
stosowania ziół leczniczych. Warszawa: PL, Natur-
Produkt TOM-MARK. 

Webb, D.R.D. (2019). Pasta’s History and Role in 
Healthful Diets. Nutrition Today, 9/10, 54(5), 213‒
220. 

Zourai, N., Abid, M., Fakhfakh, N., Ayadi, M.A., 
Zorgui, L., Ayadi, M., & Attia, H. (2011). Blue-green 
algae (Arthrospira platensis) as an ingredient in 
pasta: Free radical scavenging activity, sensory and 
cooking characteristics evaluation. Int. J. Food Sci. 
Nutr., 62, 811–813. 

 


