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1 Introduction 

One third of food products or 1.3 billion tonnes for human 
consumption gets lost. EU's approach is that the disposal of 
by-products and food waste should be minimized and used 
further to produce alternative products [1].  

Around 100 million tonnes of food are wasted annually 
in the EU. If nothing is done, food waste could rise to over 
120 million tonnes by 2020 [2]. Global quantitative food 
losses and waste per year are roughly 30% for cereals; 40-
50% for root crops, fruits and vegetables [3]. In catering 
vegetable pre-processing produce by-products such as peel, 
thick, squash, cores, kuchen, seeds that can be used in the 
manufacture of other foods as they contain a lot of 
biologically active and valuable compounds such as fibre, 
vitamins, micro and macronutrients, organic acids. 

Food processing waste has the potential to be converted 
into useful products and utilized as functional supplements 
[4]. Mostly every catering establishment produces salads, 
juices, soups, boiled and fried vegetables. Catering facilities 
and households are at the very end of the food supply chain. 
Food waste is a major problem that must be reduced to 
achieve a sustainable food supply chain. Prevention is most 
important at the end of the value chain, where the largest 
number of sub-processes have already taken place and occur 
in vain if the food is not used for its intended purpose. 

Most favourite fruit in Latvia is apple (Malus domestic) 
served in restaurants in form of apple pies, apple juices, 
salads, jams, puddings and in some cases produced in wine 
or cider. A lot of pomace is left after juicing (approximately 
40-50%) and peel after peeling. Apples and their seeds has 
the high content of dietary fibres and antioxidants 
recognized to prevent many human diseases such as 
cardiovascular and lowering blood cholesterol [5]. 

Carrot (Daucus carota) is the second most popular 
vegetable in catering after potatoes. It is processed in soups, 
carrot pies, juices. After juice production the pomace is left 
approximately 60-80%. Peel of carrots is about 8-15% of 
whole vegetable. Peel and pomace are still rich in 
biologically active substances as carotene, mostly β- 
carotene, which is the precursor of vitamin A, it is rich in 
other vitamins like riboflavin, thiamine, vitamin B complex, 
minerals, phytochemicals and phenolics [4, 6, 7]. 

Pumpkin (Cucurbita pepo) is classified as berry or fruit 
vegetable and it is rather favourite in several Latvian cuisine 
dishes such as soups, pumpkin bread, pumpkin pie, dishes 
with meat and juice as well. Pumpkin contains many 
biologically active components - proteins, peptides, sterols, 
antioxidants and carotenes, for example, β-carotene, which 
the body converts to the important antioxidant of vitamin A. 

Pumpkin seeds are good source of carotenoids, including 
lutein, α - carotene, and β-carotene. The seed oil is rich source 
of unsaturated fatty acids, such as, linoleic, oleic, palmitic, 
and stearic acids. The oil is also rich in vitamin E, including 

both gamma-tocopherol and alpha-tocopherol [8]. 
One of the usages of the by-products might be their 

incorporation in the manufacture of extruded products. The 
production of foodstuffs by the extrusion method is a way 
to turn starchy products (grains, potatoes) into readily 
available and usable products such as breakfast cereals, 
pasta products, snack bars, chips [9]. 

Sensory acceptance is also very important for consumers 
as well as for restaurant attenders.  

Therefore, the aim of the study is to describe the product. 
And evaluate sensory acceptance of crisps with addition of 
apple, carrot and pumpkin by products and the further 
inclusion in restaurant menus. 

2 Materials and methods 

Research was carried out at the scientific laboratories of the 
Faculty of Food Technology at Latvia University of Life 
Sciences and Technologies and at JSC MILZU. 

For development of crispbreads as raw materials 1880 
type rye flour (JSC Dobeles dzirnavnieks), oat flour, apple, 
carrot and pumpkin by-products were used. By-products 
obtained from local juice producers and from JSC Vairāk 
Saules and LTD Terrosk. 

The aim of the sensory testing is most acceptable 
samples for consumers. Samples with 20% added by 
products were not submitted for evaluation, as their 
appearance did not meet the standards for crispbreads. 

9 different samples were offered to consumers to 
determine the degree of assurance trouble. In experiment 
were involved young people 15-25 years of age and testing 
of Hedonic scale with 5 points. 

1. Like very much 
2. Rather like 
3. Neither like or dislike 
4. Rather don’t like 
5. Doesn’t like very much 
The most acceptable for consumers after ranking test were 

crisps with 10% of apple by products, 5% and 10% of carrot 
by products and 5% of pumpkin by products. Extruded 
products with apple by product have no significant difference 
in terms of certainty, but there was a difference between 
samples with 15% by product addition (P≤0.05, α = 0.05, 
freedom level 3, T = 5.4, c2 = 7.81). The difference in 
acceptance is probably of different taste as dietary fibres and 
other biologically active substances like phenolics, organic 
acids, carotenes can change sensory profile of foods [11]. 

Questionaries’ was evaluated for 5 local restaurants to 
understand if they are ready to start green thinking and no 
waste politics in their business and promoting new products 
from by-products after juice extraction or peeling. Answers 
were positive as more and more people are understanding 
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necessity of zero waste in food production and turning to 
green or organic thinking in nowadays. 

3 Conclusions 

Minimizing waste and usage of by products in new 
functional product from rye and oats development is 

possible. Addition of 10 % of apple, 5 % of carrot and 
pumpkin by products didn’t changed sensory features of 
crisps and were the most appealing. Catering companies 
collecting and cooperating with other green thinking 
establishments can reduce by product throwing and increase 
the products that bring back value added. 
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