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ABSTRACT Modern consumers are more concerned about the safety and quality of food they consume. In this way 
changes are inevitable in the cultivation of raw materials, their processing and marketing. The main aim of this 

study was to investigate and to compare the quality of the great pumpkin’s 'Justynka F1', 'Karowita' fruit flesh and the blue fleshed 
potatoe’s 'Blue Congo', 'Vitelotte' tubers. Standard methods were applied to identify the following: dry matter, crude protein, crude 
fibre and crude ash. It was performed a comparative analysis of the results. Research results showed that the highest quantity of the 
dry matter have been found in potato cv. 'Vitelotte' (23.7 %). The flesh of cv. 'Karowita' is valuable due high crude protein (11.90 % d. 
m.) and crude fibre (6.38 % d. m.) content. The fruit flesh of cv. 'Justynka F1' is rich in crude ash – 8.89 % d. m.

INTRODUCTION
The vegetables has got very important role in human nutrition 
and their health benefit is undoubted (Rop et al., 2010). There-
fore, recently more and more attention is being given to the re-
search of non-traditional vegetables which accumulate bigger 
amounts of high quality nutrients. Great pumpkins (Cucurbita 
maxima D.) and blue fleshed potatoes (Solanum tuberosum L.) 
are alternative, not widely spread vegetables, containing com-
ponents important for humans.

Blue fleshed potatoes are gaining popularity due to the poten-
tial health benefits of anthocyanins (Nayak et al., 2011). These 
compounds are known as phytochemicals possessing high free-
radical scavenging activity acting in reducing the risk of chronic 
diseases and age-related neuronal degeneration (Teow et al., 
2007). Their other quality parameters are not too different from 
traditional potato varieties. About 20 to 30 percent of potato is 
dry matter with a high percentage of starch. Other considerable 
portions of dry matter consist of sugar and dietary fibre. Pota-
toes are rich in a number of organic micronutrients and contain 
appreciable levels of minerals. Potato is a valuable energy food 
containing well digested carbohydrates and simultaneously in 
the range of 10 g 100 g-1 DW protein which is one of the best 
plant proteins as a source of lysine. Due to its high content, pota-
to proteins can be a good supplement of cereal products, limited 
by this amino acid. High nutritional quality of potato protein in-
dicates amino acid composition and digestibility related to ca-
sein which is recognized as the best digest protein (Friedman, 
1996; Bergthaller et al., 1999; Lutaladio et al., 2009).

Studies on nutritive value of pumpkins showed that they have 
a lot of biologically active compounds – vitamin C, vitamin E, 
minerals, pectins, carotenoids. This vegetable has become a 
valuable part of slimming diets, a constituent that controls me-
tabolism, as well as exerts a detoxifying and dehydrating effect 
(Oszmiański & Górska, 2002). The fruits of pumpkins also are 
good sources of proteins and fibre. Proteins are irreplaceable, 
because other nutrients don’t have nitrogen or amino acids. 
Many investigations have been reported concerning the health 
benefits or the quantities of the fibre found in fruits and veg-
etables (Jenkins et al., 1998; Nawirska & Kwaśniewska, 2005). 
Most of the research has concentrated on the physiological 
properties of fibre and how they influence the gastrointestinal 
tract. The fibre plays an important role in the prevention and 

cure of diabetes, obesity, atherosclerosis, heart diseases, colon 
cancer and colorectal cancer (Ferguson & Harris, 2003). 

Minerals also play an important role for the human body. They 
help to absorb vitamins; are an integral part of bones, teeth, 
soft tissues, muscles, blood and nerve cells. Subramanian et al. 
(2010) discuss, that at last 22 mineral elements are required for 
the well-being of humans and these can be supplied by a bal-
anced diet.

The main aim of this study was to investigate and to compare 
the quality of the great pumpkin’s ‘Justynka F1’, ‘Karowita’ fruit 
flesh and the blue fleshed potatoe’s ‘Blue Congo’, ‘Vitelotte’ tu-
bers.

MATERIALS AND METHODS 
The following great pumpkin and blue fleshed potato cultivars 
were selected for the investigations: Cucurbita maxima D. – 
‘Justynka F1’ and ‘Karowita’ grown in ecological farm in Kaunas 
district; Solanum tuberosum L. – ‘Blue Congo’ and ‘Vitelotte’, 
grown in ecological farm in Prienai district; 

Great pumpkin’s fruit flesh and potato tubers were analyzed in 
dry matter for: dry matter (ISO 751:2000); crude protein (LST 
1523:1998); crude fibre and crude ash (Methodenbuch-VDLU-
FA, 1983-1999).

Chemical pumpkin’s and potato tuber’s analysis were conduct-
ed at the Aleksandras Stulginskis University in the chemistry 
laboratories of Food raw materials, agronomical and zoo-tech-
nical investigations; laboratory of food technologies, Institute of 
Agriculture and Food Sciences.

Statistical analysis was performed using One Way ANOVA 
(STATISTICA software). Statistical significance was considered 
at p<0.05. Arithmetic means and standard deviations of re-
search data were calculated with EXCEL program. Vertical bars 
graphed in figures indicated standard deviation.

RESULTS AND DISCUSSION
One of the most important chemical content quality indicators 
is the amount of dry matter. This indicator ensures the quality 
and output of the recycled products. Great pumpkins that are 
grown in Lithuania can accumulate 7.41–22.20 % of dry mat-
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ter (Konopacka et al., 2010; Nawirska-Olszańska et al., 2011). 
Depending on the cultivar, the amounts of dry matter in potato 
tubers can fluctuate from 13.1 to 36.8% (Hassanpanah et al., 
2011).

Our results showed that dry matter content of both plants de-
pended on the cultivar. Considerably higher quantity of the 
above mentioned substances have been found in potato tubers. 
The amount of dry matter in cv. ‘Vitelotte’ was found signifi-
cantly higher than in ‘Blue Congo’ potato tubers – the difference 
has reached 26 % (Figure 1).  Dry matter in pumpkin flesh was 
similar, significant differences were not identified, and it was 
equal to 8.84 % ‘Karowita’ and 10.26 % ‘Justynka F1’ (Figure 2).

The same letters show no significant differences between 
means (p<0.05)  
Figure 1. Dry matter content in the blue fleshed potatoes 
cultivars, %   
 

The same letters show no significant differences between 
means (p<0.05)                                                              
Figure 2. Dry matter content in the great pumpkin cultivars, 
%               
 
In the human body, protein plays an important role in the bio-
chemical, biophysical and physiological processes. Protein is 
required for all most all functions of the body as well as the 
structural integrity of the cells. After the research it was found 
that ‘Karowita’ flesh accumulated the highest amount of crude 
protein – 11.90 % d. m. (Figure 3). The amount of these sub-
stances was similar between pumpkin cultivars. Crude protein 
content in both genotypes of potato tubers was similar, signifi-
cant differences were not identified, and it was equal to 7.81 % 
d. m. ‘Blue Congo’ and 7.37 %  d. m. ‘Vitelotte’ tubers (Figure 4).

 

The same letters show no significant differences between 
means (p<0.05)
Figure 3. Crude protein content in the great pumpkin cul-
tivars, %               

The same letters show no significant differences between 
means (p<0.05)                                                            

Figure 4. Crude protein content in the blue fleshed potatoes 
cultivars, %
 
Fibre is an important component of a healthy balanced diet. The 
global organizations like FAO and WHO recommended intake 
≥ 400 g/d of vegetables, i.e. > 25 g/d of total dietary fibre (Ni-
shida et al., 2004). Many people do not reach this daily amount. 
Lack of fibre has been linked to increased risk of bowel cancer 
and other chronic diseases such as heart disease and diabetes. 
Less fibre in the diet also increases the likelihood of constipa-
tion, haemorrhoids and possibly diverticular disease. It was 
identified, that on the average, most of the crude fibre in dry 
matter was accumulated in ‘Karowita’ flesh (6.38 %) (Figure 
5). Cv. ‘Blue Congo’ accumulated the lowest amount of crude 
fibre – 2.80 % (Figure 6). Quantity of crude fibre didn’t differ 
significantly between pumpkin cultivars. Also no significant dif-
ferences have been found in both genotypes of potato tubers.

 

The same letters show no significant differences between 
means (p<0.05)
Figure 5. Crude fibre content in the great pumpkin culti-
vars, % 
 

The same letters show no significant differences between 
means (p<0.05)      
Figure 6. Crude fibre content in the blue fleshed potatoes 
cultivars, %
 
Quantities of minerals in vegetables are influenced by numer-
ous complex factors including genotype, soil, environmental 
conditions and nutrition interactions. Minerals are elements re-
quired for human body for the most important several purposes 
like formation of blood, bones and teeth even other tissues, 
osmoregulation of body fluids, control of physico-chemical pro-
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cess. Their deficiency in the human body creates different types 
of problems and diseases. It was found that the highest amount 
of crude ash was accumulated in the fruit flesh of cv. ‘Justynka 
F1’ – 8.89 % d. m. (Figure 7). The flesh of potato cv. ‘Blue Congo’ 
accumulated the significantly lowest amount of crude ash – it is 
1.1 times lower amount it compared with flesh of cv. ‘Vitelotte’ 
(Figure 8). Quantity of crude ash was similar between pumpkin 
cultivars, no significant differences have been found.

The same letters show no significant differences between 
means (p<0.05)
Figure 7. Crude ash content in the great pumpkin cultivars, 
%                
 

The same letters show no significant differences between 
means (p<0.05)  
Figure 8. Crude ash content in the blue fleshed potatoes cul-
tivars, %

 
CONCLUSION
Having summarized the research results it can be claimed that 
the highest quantity of the dry matter have been found in potato 
cv. ‘Vitelotte’ (23.7 %). The flesh of cv. ‘Karowita’ is valuable due 
high crude protein (11.90 % d. m.) and crude fibre (6.38 % d. 
m.) content. The fruit flesh of cv. ‘Justynka F1’ is rich in crude ash 
– 8.89 % d. m. For effective and nutritionally appropriate food 
processing we recommend blue fleshed potato cv. ‘Vitelotte’ and 
the pumpkin cvs. ‘Karowita’ and ‘Justynka F1’.
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