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Öz 
Bu çalışma, ıslah çalışmaları sonucunda seçilen yedi çekirdek kabağı (Cucurbita pepo L.) hattında 

ekolojinin kabak çekirdeği kimyasal bileşinlerdeki etkisini araştırmak amacıyla yapılmıştır. Çekirdek kabağı 
yetiştiriciliğinde ülkemizin en yaygın yetiştiricilik yapılan Trakya Bölgesi’nden Kırklareli, İç Anadolu Bölgesi’nden 
de Nevşehir ve Ankara lokasyonları tercih edilmiştir. Çekirdek kabağı hatlarında elde edilen veriler 
incelendiğinde; tohum nem içeriği, toplam yağ miktarı, yağ asitlerinin bileşimi, protein, E vitamini ve mineral 
madde miktarları (Fe, Mn, Mg, K, P) bakımından hatlar ve ekolojiler arasında önemli farklılıklar bulunmuştur. 
Çekirdek kabağı tohumlarında toplam yağ oranının yüksek (%35-48), doymamış yağ asitlerinden oleik (%40-58) 
ve linoleik asidin (%30-40) baskın yağ asitleri olduğu, %35-40 oranında protein içerdiği belirlenmiştir. Çekirdek 
kabağı tohumları E vitamini bakımından zengin olup hatların E viamini miktarı 2.68 -4.47 mg/100g arasında 
değiştiği gözlenmiştir. Kabak çekirdeğinin önemli miktarda esansiyel minerallere (K, Mg ve P) sahip olduğu 
tespit edilmiştir. Elde edilen bulgulara göre üç farklı ekoloji altında yetiştirilen çekirdek kabağı hatlarının 
kimyasal özelliklerinin nasıl etkilendiği belirlenmiştir. 

 
Anahtar kelimeler: Çekirdek kabağı, Cucurbita pepo L., tohum, kimyasal içerik, ekoloji 

 
Comparative Study of The Chemical Composition and Nutritional Value of Pumpkin Seed 

(Cucurbita pepo L.) Grown In The Different Ecological Conditions of Turkey 
Abstract 

The present work has been carried out to examine the effect of ecology on pumpkin seeds’ chemical 
composition among seven pumpkin lines (Cucurbita pepo L.) selected as a result of breeding studies. Kırklareli 
has been chosen to represent Thrace Region and Nevsehir and Ankara have been chosen to represent Central 
Anatolian Region where pumpkin production in Turkey is intensified. The data obtained for the seven pumpkin 
seeds (seed moisture content, total oil content, the composition of fatty acids, protein, vitamin E and amounts 
of essential minerals (Fe, Mn, Mg, K, P) were found considerable variation between lines and different 
environment locations. It has been concluded for the pumpkin seeds that total oil ratio was high (35%-48%), 
that oleic acid (40%-58%) and linoleic acid (30%-40%) are dominant oil acids, that it contains 35%-40 % of 
protein. Pumpkin seeds are a good source of vitamin E. The results of vitamin E contents were found between 
2.68 -4.47 mg/100g. The pumpkin seeds were found to have considerable amounts of essential minerals (K, 
Mg, and P). According to the findings, it was determined how the chemical properties of pumpkin lines grown 
under three different ecologies were affected. 
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Introduction 
Cucurbita L. species of pumpkin and winter 

squash are grown each over the world. 
Cucurbitaceae is one of the most important family 
with significantly rich genetic resources in Turkey. 
The most common cultivated species of the 
Cucurbitaceae family in Turkey are Citrullus lanatus 
Thunb., Cucumis flexuosus L., Cucumis sativus L., 
Cucurbita maxima Duch., Cucurbita moschata 
Duch., and Cucurbita pepo L. (Balkaya and 
Karaağaç, 2005). Winter squash and pumpkins are 
traditional vegetables frequently grown in small 
gardens. Turkish farmers have grown pumpkin 
landraces due to their capability to adapt to local 
environmental conditions and suitability to the 
preference of local consumers. The current 
product of pumpkin seed (Cucurbita pepo L.) is 
based on local cultivars. Native varieties of 
pumpkin are occasionally grown as unimproved 
populations in different regions of Turkey. 
Consequently, pumpkin populations show an 
appreciable diversity in response to the range of 
ecological and human influences (Balkaya and 
Özbakır, 2008). This situation causes economic 
losses both in production and in the nuts sector 
(Duzeltir and Yanmaz, 2004). Little work has been 
performed on breeding of pumpkins in Turkey 
(Abak et al. 1994; Duzeltir and Yanmaz, 2004; Yegul 
2007; Balkaya and Özbakır, 2008; Türkmen et al. 
2016; Erdinç et al., 2018; Seymen 2020). 

Squash seeds are used as snacks in some 
Mediterranean countries and in Turkey as well as 
Germany, Hungary, Austria and China (Sarı et al. 
2008). The total production of pumpkin and 
squashes in Turkey in 2021 was 771.651 t. Pumpkin 
seed production has an 8.41 % share with 64.861 t 
annually. In Turkey, the major producing regions 
are located in the Central Anatolia Region, Kayseri 
province has a big share (26.08%) of pumpkin seed 
production with 16.920 t and followed, Nevşehir 
(20.064 tons), Konya (6.617 tons), Aksaray (5.211 
tons) and Eskişehir (3.081 tons) (Anonymous. 
2021). 

Pumpkin, which has an important place in 
human nutrition, is also a delicious vegetable. 
Pumpkin seed oil is currently used in sweets and 
salad dressings, and it is also a popular cosmetic 
ingredient (Prommaban et al., 2021). Each part of 
the pumpkin vegetable has been associated with 
one or more applications in food and health 
(Sharma et al., 2020). Pumpkin seeds are 
consumed all over the world and their popularity is 
gradually increasing. The pumpkin seed oil has 
been produced in Austria, Slovenia and Hungary 
(Murkovic et al., 1996). Currently, pumpkin oil has 
been commercialized in the United States, Austria, 
Slovenia, Croatia, and Hungary (Fruhwirth and 

Hermetter, 2007; Xiang et al., 2017). Although 
these oils are not used industrially, they are used 
as cooking oil in many African countries and some 
Middle Eastern countries (Alfawaz, 2004) and are 
also used as salad oil in European countries 
(Sabudak 2007). Although pumpkin seeds are 
consumed extensively as nuts in our country, 
pumpkin seed oil is also used for medical purposes 
only. Pumpkin seeds are reported to be an 
excellent sources of both oil (37.8-45.4%) and 
protein (25.2-37.0%) (Lazos 1986). Seed oil was 
composed mainly of unsaturated fatty acids and 
palmitic acid (C16:0, 9-5-14.5%), stearic acid 
(C18:0, 3.1-7.4%), oleic acid (C18:1, 21.0-46.9%) 
and linoleic acid (C18:2, 35.6-60.8%) are the 
dominant fatty acids. These four fatty acids make 
up 98% of the total acid (Murkovic et al., 1999). 
Pumpkin seed oil also contains high amounts of 
tocopherols (Potočnik 2018). The literature points 
to the potential of pumpkin seed oil to prevent 
prostate disease and inhibit the progression of 
hypertension, arthritis, and kidney stones 
(Medjakovic et al., 2016; Potočnik et al., 2016; 
Procida et al., 2012; Andjelkovic et al., 2010). The 
mechanisms of these inhibitory effects are due to 
the antioxidant properties of the oil, mainly due to 
the high levels of vitamin E, in the form of α- and γ-
tocopherol (Naziri et al., 2016; Procida et al., 2012; 
Murkovič et al., 2004). 

Seed size, shape, and colour vary greatly 
among cultivated cucurbits (Nerson 2007). Crop 
cultivars, including watermelon and squash, can 
differ significantly in size and other seed 
characteristics. Decker and Wilson (1986) 
measured the seeds of 30 C. pepo accessions of 
mostly wild and cultivated pumpkins and gourds. 
They said that the pumpkin seed lines had the 
largest seeds and the gourds the smallest. 
Analogous studies were also carried out by Balkaya 
et al. (2005), Balkaya et al. (2010), Turkmen et al. 
(2016) in Turkey. Cucurbita moschata populations 
of Turkey showed high variability for seed 
dimensions, seed colour, seed bright and seed 
weight (Balkaya et al. 2010). However, the nutritive 
value of different environmental conditions on 
pumpkin seed genotypes has been inadequately 
studied. Thus, squash and pumpkin’s yield are 
affected by genotypic and environmental factors. 
The size of the mature fruit is especially influenced 
by genetics, environment, and plant conditions 
during the development of pistillate flowers and 
fruit (Maynard, 2007). Environmental may impact 
the nutrient ingredients of seeds. The rate of oleic 
and linoleic acids in seed oils is too large to extend 
depending upon environmental conditions, 
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particularly humidity and temperature, during seed 
maturation (Can-Cauich et al. 2021). 

To date, little work has been performed on 
the chemical and some nutritional values of the 
seeds in Turkish pumpkin genotypes. The study 
aimed to determine the chemical and some 
nutritional values of the seeds developed from 
these seven lines of pumpkins that grown in the 
different ecological conditions of Turkey and to 
make recommendations for their potential 
commercial production.  
  

Material and Method 
 

Pumpkin Cultivation 
In order to develop new varieties of 

pumpkin for seed production, selection studies are 
conducted in the University of Ankara since 1993. 
In these studies, 20 different seed sources were 
collected and evaluated from different parts of 
Turkey (Düzeltir, 2004). Within this research, 
different pumpkin breeding lines were developed. 
In this experiment, five snack lines (R-3, R-5, B-7, B-
10, R-14) and two naked lines (RN-3, BN5) were 

used. Field experiments were carried out at 
different locations in Turkey between two years. 
Samples were produced from pumpkin seeds from 
the 2008 and 2009 crop seasons grown in the 
Ankara (39º57′ N, 32º51′ E), Kırklareli (41º43′ N, 
27º60′″ E), and Nevşehir (38º23′ N, 34º47′ E) 
province, respectively. Seeds were grown under 
agronomic management for these regions and 
cultures. All genotypes were sown in a randomised 
complete block design with four replicates of 20 
plants per replicate. Meteorological data of 
average temperatures, rainfall and solar radiation 
recorded during pumpkin cultivation months 
(Table 1). The soil of the experimental field was 
clay loam with a pH of 7.6 in the Ankara, Kırklareli 
and Nevşehir locations were clay (pH: 7.3) and 
sandy loam (pH: 6.05), respectively. Fertilisation 
and weed control using standard cultural practices 
were applied regularly. After harvest, pumpkin 
seeds were washed and dried at room 
temperature the moisture content to below %7. 
After all these processes, seeds were packed 
separately in low-density polyethylene bags and 
stored at 4 °C for further analysis. 

 
Table 1. Meteorological data recorded during cultivation months. 

 Temperature (℃) Rainfall (mm) 

 Ankara Kırklareli Nevşehir Ankara Kırklareli Nevşehir 

Months 1 2 1 2 1 2 1 2 1 2 1 2 

April 9.1 13.8 11.6 13.2 6.5 13.6 0.79 1.09 0.21 1.71 2.45 0.73 
May 20.5 15.5 18.7 17.0 18.1 14.1 0.58 1.46 2.93 1.79 2.88 1.49 
June 22.6 22.0 23.7 22.3 20.7 19.7 1.06 0.34 1.38 0.65 1.54 0.51 
July 26.8 24.9 25.9 24.0 23.9 23.1 0.13 0 0.02 0.35 0.01 0 
August 26.4 26.7 25.3 25.2 23.7 23.4 0.32 0.02 0.35 0.01 0.46 0.04 
September 20.9 19.9 18.8 18.5 18.0 18.6 0 2.05 1.67 2.76 0.10 1.04 

 
 
Chemical analysis of pumpkin seeds 

Moisture, crude oil, fatty acid, protein and 
mineral contents of pumpkin seed samples were 
determined according to the reference procedures. 
All analysis was performed in triplicate to minimize 
errors in these results. 

 
Determination of moisture content total oil and 
fatty acid composition 

The moisture content was determined by 
the high-temperature oven method (130ºC, 1h). 
(ISTA, 2007). Crude oil was extracted from dried 
powdered seeds. The seeds (approximately 1.5 g) 
were ground and added to 80 mL of hexane. The 
mixture was then placed in FOSS Soxtec 2055 
apparatus for oil extraction (Anonymous 2005). To 
determine the fatty acid fraction of each oil 
sample, fatty acids were esterified to methyl esters 
(AOAC, 1990) and the resulting solutions were 

analyzed by Agilent 7890A gas chromotography 
(split mode 1/80) equipped with a flame ionization 
detector (FID). The components were separated in 
an HP-88 capillary column (60m with an internal 
diameter of 250 mm, film thickness of 0.25). The 
injector temperature was 250 ºC and the 
temperature of the detector was 230ºC. The 
determination involved temperature 
programming; 120ºC for 1 min; the temperature 
was increased 10ºC per min up to 175ºC; 5ºC per 
min up to 210ºC and 210ºC for 5 min. Carrier gas 
helium was used at a constant pressure of 1 bar 
(Ermis and Yanmaz, 2012). 

 
Determination of Total Nitrogen 

The Kjeldahl method was used for protein 
content analysis. Protein compositions were 
obtained multiplying these values by the 
coefficient 6.25 (Anonymous, 2007). 
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Determination of Vitamin E 

The vitamin E content was determined by 
direct injection of the oil samples into an HPLC. In 
brief, oil samples weighing 1 g were dissolved in a 
9 ml acetone and vortex mixed for 30 seconds. 1.5 
µl of this solution were injected onto the column. 
The used HPLC equipment was an Agilent Eclipase 
1200 liquid chromatograph with a fluorescence 
detector (Agilent Technologies), equipped with an 
Agilent Eclipase XDB-C18 column (5 µl, 
150x4.6mm). The column was eluted with a mobile 
phase of 480 ml HPLC Methanol+480 ml HPLC 
Acetonitrile+40 ml HPLC water+ 0.2 ml phosphoric 
acid. The flow rate of 1.5 ml/min and effluent were 
imaged at an excitation wavelength of 250 nm and 
emission wavelength of 410 nm for determination 
of tocopherol. Relative tocopherol amounts were 
calculated using an external standard method 
using reference tocopherol samples and used to 
calculate peak areas (Anonoymous, 1988). 

 
Determination of mineral contents 

Mineral elements were analyzed according 
to AOAC (2005) methods. About 0.5 g of grounded 
pumpkin seed was into a crucible with 10 ml of 
pure NHO3. And then the samples were 
incinerated in a micro-wave oven at 200 ℃. After 
the combustion process was completed, it was 
completed to 50 ml with 1% HNO3. The minerals 
iron, potassium, zinc and magnesium were 
determined by Atomic absorption 
spectrophotometry (Varian 240, Australia). 
Phosphorus was measured by converting 
phosphates into phosphorus molybdate blue 
pigment and assayed 700 nm. 

 
 

Statistical analysis 
Statistical analysis was performed using the 

statistical package SPSS (13.0 for Windows). 
Locations and lines were taken into consideration 
as variables. Significant differences were evaluated 
at P<0.005 error level. Data were presented as 
mean values of all genotypes ± standard error (SE) 
of mean.  
 

Results and Discussion 
Moisture content is an important parameter 

for the safe of grains and the seed moisture 
contents were determined similar levels in each 
year and found 5.38-7.24 % at Ankara, 5.61-7.03 % 
at Kırklareli and 5.55-6.93 % at Nevşehir location 
respectively. The moisture contents of the seeds 
were generally low indicating that the seeds could 
be stored for a long period. Similar results were 
reported by Lazos, (1986); Asiegbu, (1987); Warid 
et al., (1993); Al-Khalifa, (1996); Olaofe, (1994); 
Sing and Kumar, (2021). 

The results of crude oil contents are shown 
in Table 2. Crude oil contents changed depending 
on location and lines for two years. It was ranged 
from 45.27-34.71% in the first, and 33.65-45.91% 
in the second year respectively. Line code with 3K 
(Ankara location), 7-3K (Kırklareli location), and 3K-
5K (Nevşehir location) showed the highest crude oil 
contents. The results also showed similarities with 
the previous year with a reduction of 2-4% were 
observed in all the locations. Statistical analysis of 
the results showed that seed oil samples were 
influenced by climate conditions between two 
years. These results were confirmed by the findings 
of Loy, (1990); Idouraine et al., (1996) and Abak et 
al., (1999). 

Table 2. Oil content of pumpkin lines grown in different localities. 

Line 
Ankara Kırklareli Nevşehir 

1. year 2. year 1. year 2. year 1. year 2. year 

3 37.41  e B 35.46 d A 38.99  d A 38.99  d A 36.73 c B 35.64 f A 
5 39.37  d A 37.85 c A 36.06  e C 36.06 e C 36.43 c B 37.55 d A 
7 39.60  d B 35.63 d B 42.16  a A 42.16  a A 35.40 d C 39.07 c A 
10 41.11  c A 35.41 d B 39.60 cd B 39.60 cd B 34.71 d C 36.81 e A 
14 42.59  b A 34.53 e B 40.50 cb B 40.50 cb B 39.13 b B 33.65 g B 
3K 45.74  a A 41.45 a B 41.60 ab B 41.60 ab B 45.13 a A 44.19 a A 
5K 42.10 bc B 39.48 b C 42.03  b B 42.03  b B 45.27 a A 43.00 b B 
*Values in the same row sharing the same letters are not significantly different at the 5% level. 

 
The fatty acid composition of seven lines of 

pumpkin seed was shown in Table 3. According to 
results, the main fatty acids in pumpkin seed oils 
are palmitic (C 16:0), stearic (C18:0), oleic (C18:1) 
and linoleic (C18:2) acids. This finding was similar 
to other studies of Murkovic et al., (1999) and 
Younis et al., (2000); Türkmen et al (2017). The 

fatty acid composition of the oil can be an indicator 
of its oxidative stability and nutritional quality. In 
general, the higher the degree of unsaturation of 
oil, the more susceptible it was to oxidative 
deterioration. Total unsaturated ranging from fatty 
acids content ranging from 80 to 85 %. Saturated 
fatty acids (palmitic and stearic acids) were 
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determined at 10-15% levels. Although linoleic acid 
content almost equalled oleic acid in some lines of 
C. pepo, oleic acid was the principal fatty acid 
followed by linoleic, palmitic and stearic acids. 
Furthermore, for all oil samples of seeds grown in 
three different locations, whenever the 
composition of oleic acid was highest, the linoleic 
acid was low vice versa. Compared to the findings 
of various authors (Glew et al., 2006 and Fagbemi, 
2007) the values for individual fatty acids 
determined in this work fall well within the 
previously reported range. Oleic acid content was 
found 45.65-56.26 % at Ankara, 38.97-47.45 % at 
Kırklareli, 39.81-48.90 % at Nevşehir locations for 
both years. The composition of linoleic acid was 
found to be in the range of 26.02-43.35%. This 
result was similar to Murkovic et al., 1999 and 
Younis et al. 2000. This indicates that the C. pepo L. 
seed oil is a rich source of linoleic acid. The 
presence of high amounts of linoleic acid showed 
highly nutritious. There was an inverse relationship 
between oleic and linoleic acid contents. The 

composition of fatty acids could be attributed to 
climatic factors, more probably to the differences 
in temperature, relative humidity, soil texture and 
other climatic factors prevailing in the locations in 
which the pumpkin seeds were grown. However, 
Gencel et al., (2007) reported that genetic factors 
influenced fatty acid composition. This literature 
supports a strong correlation between oleic and 
linoleic content and temperature. While the 
linoleic content increases at low temperature 
values, the oleic content increases at high 
temperatures. (Younis et al., 2000; Çamaş et al., 
2007). Another research by, Nederal et al. (2014), 
investigated pumpkin fruits with a longer 
maturation period and harvested in the late-
season shows higher contents of linoleic acid. In 
the light of these findings, it can be concluded that 
an increase in temperature causes higher oleic acid 
synthesis and promotes a decrease in linoleic acid 
synthesis. Especially in naked line seeds (3K and 5 
K) obtained high oleic acid content but low levels 
for linoleic acid.  

 
Table 3. Fatty acid composition of oil for pumpkin lines grown in different localities(%). 

*Values in the same row sharing the same letters are not significantly different at the 5% level. 
Palmitic and stearic acids were present in 

all pumpkin seed oil samples, ranging from 9.97 to 
14.62 and 4.03 to 7.25% respectively. Results 
shown in Table 3 revealed that the palmitic acid 
content was almost higher at the Ankara location. 

Furthermore, the naked pumpkin lines (3K and 5 K) 
were produced high palmitic acid of the three 
localities. Similar results on the content of palmitic 
and stearic acids were found by Tanska et al. 
(2020) in their recent study on naked pumpkins in 

 No 
      Ankara location      Kırklareli location       Nevşehir location 

1. year 2. year 1. year 2. year 1. year 2. year 

P
al

m
it

ic
 (

C
 1

6:
0
) 

3 13.90 b A 12.62 a A 13.14 c B 12.45 b B 12.69 a C 12.11 b C 
5 12.11 e A 11.40 c B 11.36 g B 11.95 d A 12.16 d A 11.51 d B 
7 14.62 a A 11.32 c A 12.90 e B 13.07 a C 12.22 cd C 12.59 a B 
10 12.47 d B 11.42 c B 13.75 a A 12.33 c A 12.28 cd B 11.31 e C 
14 13.88 b A 12.29 b A 13.20 b B 11.93 d B 12.44 bc C 11.77 c C 
3K 12.81 c A 10.54 e C 12.18 f C 11.48 e A 12.37 cd B 10.67 e B 
5K 11.78 f C 10.70 d B 12.99 d A 11.02 f A 12.62 ab B 9.97 f C 

St
ea

ri
c 

(C
18

:0
) 

3 5.24 e B 5.67 d B 5.27 de B 5.48 b C 6.89 b A 5.94 b A 
5 6.21 a C 5.11 f B 7.24 a A 5.69 a A 6.37 c B 5.82 c A 
7 5.47 d C 5.93 c A 6.36 b B 4.93 e C 7.25 a A 5.38 d B 
10 6.08 b B 5.52 e A 4.99 f C 5.24 c C 7.20 a A 6.14 a B 
14 5.15 f C 5.70 d B 5.24 e B 5.19 d C 6.72 b A 5.76 cd A 
3K 5.58 c B 7.19 a A 5.70 c A 5.47 b B 4.03 e C 5.04 e C 
5K 5.57 c A 6.50 b A 5.34 d B 4.74 f C 5.02 d C 5.69 d B 

O
le

ic
 (

C
18

:1
) 

3 43.62 e A 44.29 g A 42.67 c B 41.43 f B 42.97 c B 41.92 d C 
5 47.67 c A 51.37 e A 40.94 d C 41.77 e B 41.80 d B 42.38 c C 
7 41.65 f B 51.82 d A 41.30 d C 40.38 d B 45.77 a A 43.99 e C 
10 47.01 d A 52.72 c A 38.97 f C 39.43 b B 44.56 b B 46.50 g C 
14 40.82 g B 48.52 f A 40.05 e C 39.54 c B 45.90 a A 44.73 f C 
3K 49.26 b A 56.26 a A 46.87 a B 44.60 a B 42.94 c C 48.90 b C 
5K 51.50 a A 54.34 b A 45.85 b B 47.45 a B 39.81 e C 48.82 a C 

Li
n

o
le

ic
 (

C
18

::
2
) 

3 36.39 c C 37.42 a C 38.11 e A 40.63 d A 37.49 d B 40.05 b B 
5 33.13 e B 32.12 c C 39.58 c A 40.59 d A 39.66 b A 40.31 a B 
7 37.43 b B 30.94 d C 38.97 d A 41.63 c A 34.79 g C 38.04 c B 
10 33.54 d C 30.35 e C 41.40 a A 43.02 b A 36.06 e B 36.07 e B 
14 39.57 a B 33.48 b C 40.69 b A 43.35 a A 34.96 f C 37.74 d B 
3K 31.12 f C 26.02 g C 34.81 f B 38.45 e A 39.32 c A 35.40 f B 
5K 30.83 g C 28.46  f C 34.69 f B 36.79 f A 41.27 a A 35.53 g B 
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Poland. These significant differences in the 
unsaturated fatty acid could be attributed to the 
species and their growing conditions. 

Protein content was found to range from 
30.76 to 37.90 % being measured in two years for 
all locations (Table 4). The pumpkin seeds 
contained a high percentage of crude protein. 
Abak et al. (1999), was reported that protein 
contents were not affected between sowing dates 
or genotypes, but we were found significant 

differences among lines and tested locations about 
protein contents in this study. Idouraine et al. 
(1996), recorded protein contents were affected by 
genetic variation. In addition, environmental 
factors, such as locations, physiological maturity 
time of the seeds, harvesting period, soil texture, 
fertilization and relative humidity can affect the 
protein content of pumpkin seeds (Younis, 2000; 
Artık, 2004). 

 
Table 4. Protein contents (%) of seed oil from 7 pumpkin lines in different localities. 

No 
      Ankara location        Kırklareli location Nevşehir location 

1. year         2. year 1. year         2. year 1. year         2. year 

3 33.73 d B 33.55 c A 36.60 ab A 32.69 e A 36.86 bc A 31.23 b A 
5 35.53 b C 33.56 c AB 36.30 b B 34.04 cd A 37.90 a A 32.97 ab B 
7 36.38 a A 34.79 b A 34.65 cd B 36.70 a A 36.17 c A 30.76 b B 

10 34.77 c B 35.00 b A 37.17 a A 33.77 d AB 37.85 ab A 33.39 ab B 
14 33.80 d B 31.02 d AB 35.27 c B 33.53 d A 37.77 ab A 30.77 b B 
3K 36.60 a A 36.48 a A 34.32 d C 35.51 b B 35.13 d B 32.84 ab C 
5K 34.90 c B 35.73 ab A 34.13 d C 34.69 c B 37.83 ab A 34.69 a B 

*Values in the same row sharing the same letters are not significantly different at the 5% level. 
The vitamin E content of the 7 pumpkin line 

seeds oil were shown in Table 5. In the first 
experiment year, vitamin E contents were changed 
between 3.72-4.47 mg/100g, 2.75-4.67 mg/100g 
2.68-4.19 mg/100 g at Ankara, Kırklareli and 
Nevşehir locations, respectively. The vitamin E 
content of line 3K was higher tocopherol level than 
the other lines. Among the locations, all lines 
produced the highest vitamin E values in Ankara 
ecological conditions. Similarly, 3K line was the 
highest content of vitamin E at Ankara (3.87 

mg/100g), Kırklareli (3.45 mg/100g) and Nevşehir 
(3.50 mg/100g) locations in the second year. Kırnak 
et al (2019) noted that vitamin E contents in 
pumpkin seed oil largely depend on the seeds' 
fatty acid contents and compositions. Nakic et al., 
(2006) found that total tocopherol contents in 
vegetable oils for pumpkin seeds depend on 
different factors (cultivar, climate extraction 
conditions, method of determination). The content 
of tocopherols in oils is also affected by the 
processing conditions. 

 
Table 5. Vitamin E contents (mg/100 g) of seed oil from 7 pumpkin lines in different localities. 

No 
       Ankara location    Kırklareli location    Nevşehir location 

2007 2008 2007 2008 2007 2008 

3 3.72 b A 2.85 d B 3.32 cd B 2.82 b B 3.57 ab AB 3.07 bcd A 
5 3.75 b A 3.74 ab B 3.93 b A 2.79 b B 3.71 ab A 3.08 bcd A 
7 4.02 ab A 3.41 c A 3.58 bc B 2.75 b B 3.46 b B 3.31 abc A 
10 4.14 ab A 3.75 ab A 3.01 de B 2.52 c C 3.26 bc AB 3.48 ab B 
14 4.17 ab A 3.03 d A 2.75 e B 2.87 b B 2.68 c B 2.84 d B 
3K 4.47 a A 3.87 a A 4.67 a A 3.45 a A 4.19 a A 3.50 a A 
5K 3.79 b A 3.48 bc A 3.14 de A 2.81 b B 3.68 ab A 3.03 cd B 
*Values in the same row sharing the same letters are not significantly different at the 5% level. 

 
The mineral composition of all the lines of 

pumpkin seeds is presented in Table 6. Pumpkin 
lines appeared to be an important source of 
phosphorus, potassium, magnesium, ıron and zinc. 
In the seeds, phosphorus was the majorly found 
and determined 846.77 to 1751.33 mg/100 g in 
both years. Phosphorus is an essential element in 
carbohydrate biosynthesis and energy transfer 
reactions. It has been reported by many 
researchers that pumpkin seeds are rich in P 

content (El-Adawy, 2001; Erdinç, et. al. 2018) and 
our findings are consistent with these reports. 
Potassium is very important for the body as it is 
the essential macro element for managing 
hypertension (Sing and Kumar, 2021). Similarly, 
potassium gave significant results in both years but 
contents varied by location. Potassium content 
ranged from 488.33 to 1437.33 mg/100 g for all 
the lines. Rezig et al., (2019) reported a nearly 
aligned value of potassium in pumpkin seeds. 
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Magnesium is also essential for humans due to 
blood pressure, insulin metabolism, cardiac 
excitability, vasomotor tone, nerve transmission 
and neuromuscular conduction (Gröber. 2015). 
Magnesium varied from 410.70 to 719.00 mg/100 
g in pumpkin seeds between locations. Our results 

are in agreement with previous studies (Mansour 
et. al. 1993). Other minerals such as zinc and ıron 
ranged between 4.02 to 12.87 mg/100 g and 5.22 
to 13.07 mg/100 g respectively. Similar results 
were obtained by Seymen et. al. (2020).  

 
Table 6. Mineral contents (mg/100g) of seed from 7 pumpkin lines in different localities. 

*Values in the same row sharing the same letters are not significantly different at the 5% level. 
Zinc acts as a co-factor for important 

enzymes involved in the proper functioning of the 
antioxidant defence system (Marreiro, 2017) Iron is 
also an important component for humans and 100 
g of pumpkin seeds meet about 35-40% 
recommended Dietary Allowance (RDA) of this 
mineral (Sing and Kumar, 2021).  

Overall, the 3K and 5 K naked pumpkin 
seeds showed the maximum amount of 
phosphorus and potassium for both years as well 
as locations. It was found that the concentration of 
minerals depends on the line and the culture of the 
location. Varietal differences may be the major 
factor. Therewithal, environmental factors such as 

 No 
Ankara location Kırklareli location Nevşehir location 

2007 2008 2007 2008 2007 2008 

P
 

3 1133.00 d A 1006.10 a B 1149.00 bc A 959.40 bc B 1121.33 c A 1037.33 b A 

5 1216.67 c AB 846.77 c B 1180.33 b B 1077.33 a A 1249.00 b A 1056.33 b A 

7 1127.67 d A 871.63 c C 1151.33 bc A 987.20 b B 1035.00 d B 1074.67 b A 

10 1156.67 d A 913.20 c C 1163.00 bc A 966.00 bc A 893.00 f B 949.87 c AB 

14 1174.00 cd A 1028.00 a B 1098.67 d B 927.97 c C 963.13 e C 1218.67 a A 

3K 1663.00 b A 927.40 b B 1521.00 a B 961.03 bc B 1311.33 a C 1090.00 b A 

5K 1751.33 a A 907.97 b C 1135.33 c B 934.53 c B 1029.27 d C 1216.33 a A 

K
 

3 527.00 cd B 886.90 c A 515.33 d C 750.83 d B 666.00 a A 962.63 cd A 

5 581.00 bc A 607.40 d B 566.00 cd A 853.73 cd A 382.67 c B 890.17 d A 

7 595.33 bc A 777.20 c A 560.00 cd A 830.00 cd A 546.67 b A 880.97 d A 

10 488.33 d B 784.03 c A 559.33 cd A 846.40 cd A 494.67 b B 845.57 d A 

14 560.33 cd A 852.60 c B 589.67 c A 1055.47 bc B 484.67 b B 1076.67 c A 

3K 995.67 a A 1180.67 c A 759.33 b B 1089.00 ab A 500.00 b C 1243.67 b A 

5K 636.33 b B 1340.00 a A 917.67 a A 1177.33 a A 609.33 a B 1437.33 a A 

M
g 

3 544.67 cd A 578.10 a AB 523.33 b AB 520.33 a B 512.00 c B 616.83 bc A 

5 570.00 c A 410.70 d C 528.00 ab B 558.67 a B 535.00 b B 643.20 b A 

7 536.67 de A 499.33 bc B 518.00 b B 570.97 a A 477.67 d C 605.37 bc A 

10 556.67 cd A 520.13 b B 528.33 ab B 517.23 a B 417.33 g C 574.97 c A 

14 510.33 e B 633.13 a B 546.67 a A 521.70 a C 463.67 e C 771.83 a A 

3K 613.67 b A 452.87 cd B 525.67 ab C 534.17 a A 569.33 a B 604.83 bc A 

5K 719.00 a A 469.30 bcd B 456.00 c B 454.30 b B 447.33 f B 626.00 bc A 

Zn
 

3 7.53 b C 5.18 b A 8.63 b B 4.23 ab B 12.87 a A 5.89 a A 

5 9.27 a A 4.34 bc B 8.70 b B 4.73 ab B 7.93 d C 5.84 a A 

7 7.03 d C 3.93 c B 8.96 a A 4.40 ab B 8.02 d B 4.96 b A 

10 4.80 f C 4.60 bc A 6.23 f B 4.02 b A 9.30 b A 3.89 c A 

14 7.30 c C 6.11 a A 7.53 c B 5.03 a B 8.73 c A 5.62 ab AB 

3K 6.27 e C 4.68 bc A 6.53 e B 4.54 ab A 7.73 d A 4.22 c AB 

5K 7.27 c A 4.76 bc A 6.90 d B 4.93 a A 7.20 e A 5.51 ab A 

Fe
 

3 9.30 c C 8.58 a A 11.02 a B 8.83 a A 13.07 a A 6.60 bc B 

5 11.40 a A 6.40 b B 10.70 b B 7.08 c A 9.49 b C 6.52 bc AB 

7 10.20 b A 6.50 b B 8.77 c C 7.50 bc A 9.67 b B 7.12 ab AB 

10 6.01 g C 5.72 bc B 6.93 e B 6.77 c A 9.70 b A 5.22 d B 

14 8.33 d A 5.34 c C 8.33 d A 8.03 b A 7.91 d B 6.57 bc B 

3K 7.90 e B 6.14 bc A 6.37 f C 6.93 c A 9.23 c A 6.15 c A 

5K 6.83 f C 8.52 a A 8.63 c A 6.85 c C 7.27 e B 7.73 a B 
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fertilization, soil composition and climatic factors 
may be responsible for a small amount of the 
differences. (Idouraine et al., 1996). 

 

Conclusions 
This study revealed that pumpkin seeds of 

different lines are rich sources of nutrients and a 
good source of protein, fat, and vitamin E, 
suggesting their greater use in the nutraceutical 
and food industries. In this study, the performance 
of 7 pumpkin lines was investigated according to 
seed genotype and growing conditions. Pumpkin 
lines showed, on average, 34.53% to 45.74% oils 
and 30.70 to 37.90 proteins; thus, the climate 
changes the oil and protein contents. Unsaturated 
acids (oleic and linoleic) predominate in seed oil 
and their proportions depend on pumpkin 
genotypes and location. The high degree of 
unsaturation makes it suitable for use as a valuable 
drying agent, and the lower free fatty acid content 
indicates the oil's suitability for possibly edible 
purposes. Although less saturated fatty acids 
(Palmitic and stearic) show high variation under 
the influence of climatic conditions. The pumpkin 
seeds of this experiment have high vitamin E 
content, which makes them desirable for human 
health. Vitamin E content has been replaced by 
lines and locations. The nutritional analysis of the 
seeds revealed that pumpkin lines were rich in 
phosphorus, potassium, magnesium, ıron and zinc. 

Further study is also needed to 
understand, how the chemical content of pumpkin 
seeds is affected, which variety is used, when the 
harvest time is according to the region, the 
estimation of the ripening time of the seeds, the 
suitability of the storage period and conditions are 
important. 
 
 
&:This study was produced from doctoral thesis. 
 
Acknowledgements: This work was supported by 
the project (TUBITAK Project No: TOVAG 107O570) 
and is part of Sıtkı ERMİŞ’s doctoral thesis. 
 
Conflict of Interests: The authors declare that they 
do not have any conflict of interest.  
 
Researchers’ Contribution Rate Statement 
Summary: The authors declare that they have 
contributed equally to the manuscript. 
 

References 
Abak, K., Sakin, M., Karakullukçu, S.S. 1994. 

Improvement of pumpkin for naked 

seeds.XXIIIrd Hort. Cong. Abstracts of 
Contributed Papers, 3074. 

Abak, K., Sarı, N. and Çetiner, B., 1999. Changes of 
protein, fat content and fatty acid 
composition in naked pumpkin seeds 
ınfluenced by sowing Time. Acta 
Horticulturae, 492; 187-189. 

Andjelkovic, M., Van Camp, J., Trawka, A., Verhé, 
R., 2010. Phenolic compounds and some 
quality parameters of pumpkin seed oil. Eur. 
J. Lipid Sci. Technol. 112, 208217. 

Anonymous.2021. Türkiye İstatistik Kurumu. 
Bitkisel Ürün Denge Tabloları ve Bitkisel 
Üretim İstatistikleri. http:// 
https://data.tuik.gov.tr/Bulten/Index?p=Bit
kisel-Uretim-Istatistikleri-2021-37249. 
(Alınma Tarihi: 20.01.2022) 

Anonymous. 2007. Auto Distillation Unit 
Application Notes. 

Anonymous. 1988. Standard methods of the 
tocopherols section of the International 
Union of Pure and Applied Chemistry 
(IUPAC), 5th ED. Butterwoths, London. 

Al-Khalifa, A. S. 1996. Physicochemical 
characteristics, fatty acid composition and 
lipoxygenase activity of crude pumpkin and 
melon seed oils. Journal of Agricultural and 
Food Chemistry, 44, 964-966.  

Alfawaz, A.M. 2004. Chemical composition and oil 
characteristics of pumpkin (Cucurbita 
maxima) seed kernels. Food Sci. and  Agric. 
Res. Center, King Saud Univ., pp.5-18, Saudi 
Arabia. 

Anonymous. 2005. Extraction of fat in seed using 
Soxtec extraction systems. Tecator soxtec 
System HT Application Notes. Sweeden. 

AOAC, 1990. Fatty acids in oil and fats. In: Official 
methods of analysis (Helrich K., ed), 15th 
ed. AOAC: Arlington, VA, USA. Volume 2, pp. 
963-964. 

Artık, N. 2004. Türk fındıklarının fenolik bileşik 
dağılımı ve kavurma prosesinde değişimi. 
Proje No:2002-07-11-045 Kesin Sonuç 
Raporu, 96 s. 

Asiegbu, E.J. 1987. Some biochemical evaluation of 
fluted pumpkin seed. Journal of Science 
Food Agriculturae, 40, 151-155. 

Balkaya, A. and Karaagaç, O. 2005. Vegetable 
genetic resources of Turkey. Journal of 
Vegetable Science 11: 81-102. 

Balkaya, A., Yanmaz, R., Ozbakir, M., Kurtar, E.S. 
2005. Determination of seed characteristics 
of winter squash (Cucurbita maxima Duch.) 
and pumpkin (Cucurbita moschata Pour) 
genotypes collected from Samsun region. 
(In Turkish.) Turkey II. Seed Science 



Türk Tarım ve Doğa Bilimleri Dergisi 9(2): 413–423, 2022 
 

421 
 

Congress. Pp. 120-127. Kasim, Adana, 
Turkey. 

Balkaya, A., Özbakır, M., 2008. Karadeniz 
Bölgesinden toplanan kışlık kabak 
genotiplerinin çekirdeklik olarak 
değerlendirilmesi. Türkiye III. Tohumculuk 
Kongresi. 80-84. Bildiri Kitabı. 37- 41. 25-28 
Haziran, Kapadokya. 

Balkaya, A., Özbakir, M., Kurtar, E. S., 2010. The 
phenotypic diversity and fruit 
characterization of winter squash (Cucurbita 
maxima) populations from the Black Sea 
Region of Turkey. African Journal of 
Biotechnology9, 2, 152-162. 

Can-Cauich, C. A., Sauri-Duch, E., Cuevas-Glory, 
L.F., Betancur-Ancona, D., Ortiz-Vázquez, E., 
Ríos-Soberanis, C. R., Chel-Guerrero, L., 4 
González-Aguilar, G. A., Moo-Huchin, V. M. 
2021. Physicochemical properties and 
stability of pumpkin seed oil as affected by 
different extraction methods and species. 
International Food Research Journal, 28(1): 
148 – 160. 

Çamaş, N., Çırak, C., Esendal, E. 2007. Seed yıeld, 
oıl content and fatty acıds composıtıon of 
safflower (Carthamus tinctorius L.) grown ın 
Northern Turkey condıtıons. J. of Fac. of 
Agric., OMU, 22(1),98-104. 

Decker, D.S., Wilson, H.D. 1986. Numerical analysis 
of seed morphology in Cucurbita pepo. 
Systematic Botany 11(4): 595-607. 

Düzeltir, B., 2004. Çekirdek Kabağı (Cucurbita pepo 
L.) Hatlarında Morfolojik Özelliklere Göre 
Tanımlanma ve Seleksiyon Çalışmaları. 
Yüksek Lisans Tezi, Ankara Üniversitesi Fen 
Bilimleri Enstitüsü, Ankara, 76 s. 

Düzeltir, B., Yanmaz, R. 2004. Çekirdek Kabağında 
(Cucurbita pepo L.) Seleksiyon Yoluyla Islah. 
V. Sebze Tarımı Sempozyumu, 21-24 Eylül 
2004, Çanakkale, 63-68. 

Marreiro, D.D.N., Cruz, K.J.C., Morais, J.B.S., 
Beserra, J. B., Severo, J. S., Oliveira, A.R.S. 
2017. Zinc and oxidative stress: current 
mechanisms. Antioxidants 6 (2), 24. 

El-Adawy, T. A. and Taha, K. M. 2001. 
Characteristics and composition of different 
seed oils and flours. Food Chemistry, 74, 47-
54. Esuoso, K., Lutz, H., Kutubuddin, M. and 
Bayer, E. 1998. Chemical composition and 
potential tropical biomass. I: fluted pumpkin 
(Telfairia occidentalis). Food Chemistry. 61, 
487-492. 

Ermis, S. and Yanmaz, R. 2012. Effects of roasting 
on nutritional composition of seven lines of 
pumpkin (Cucurbita pepo L.) seeds, 
Proceedings of the Xth Eucarpia Meeting on 

Genetics and Breeding of Cucurbitaceae, 
707-717. 

Erdinç, Ç., Seymen, M., Türkmen, Ö., Fidan, S., 
Paksoy, M. 2018. Mineral Composition of 
Inbred Confectionary Pumpkin Candidates 
from Turkey Originated Populations. Iğdır 
Univ. J. Inst. Sci. Tech., 8(1), 11–17. 

Fagbemi, T. N. 2007. Effects of processing on the 
nutritional composition of fluted pumpkin 
(Telferia occidentalis) seed flour. Nigerian 
Food Journal, 25, 1-22. 

Fruhwirth, G. O. and Hermetter, A. 2007. Seeds 
and oil of the Styrian oil pumpkin: 
Components and biological activities. Eur. J. 
Lipid Sci. Technol., 109, 1128-1140. 

Glew, R.H., Glew, R.S., Chuang, L.T., Huang, Y.S. 
and Millson, M. 2006. Amino acid, mineral 
and fatty acid content of pumpkin seeds 
(Cucurbita spp.) and Cyperus esculentus 
nuts in the Republic of Niger. Plant Foods 
For Human Nutrition, 61, 51 -56. 

Gencel, U., Demirci M., Esendal, E., Taşan, M. 2007. 
Fatty Acid Composition of the Oil from 
Developing Seeds of Different Varieties of 
Safflower (Carthamus tinctorius L.) J Amer 
Oil Chem. Soc. 84, 47–54. 

Gröber, U., Schmidt, J. and Kisters, K. 2015. 
Magnesium in Prevention and Therapy. 
Nutrients, 7, 8199-8226. 

Idouraine, A., Kohlhepp, A.E. and Weber, C.W. 
1996. Nutrient constituents from eight lines 
of naked seed squash (Cucurbita pepo L.). 
American Chemical Society, 44, 721-724.  

ISTA. 2007. International rules for seed testing. 
InternationalSeed Testing Association. 
Bassersdorf, Switzerland. 

Kirnak H, Irik HA, Sipahioglu O, Unlükara A. 2019. 
Variations in oil, protein, fatty acids and 
vitamin E contents of pumpkin seeds under 
deficit irrigation. Grasas Aceites 70 (2), 
e301. https://doi. 
org/10.3989/gya.0692181. 

Lazos, E. S. 1986. Nutritional fatty acid and oil 
characteristics of pumpkin and melon seeds. 
Journal of Food Science, 51(5),1382-1383. 

Loy, J. B. 1990. Hull-less seeded pumpkins: a new 
edible snackseed crop. Advances in New 
Crops, Timper pres, pp. 403-407, Portland. 

Mansour, E., E. Dworschák, J. Perédi, A. Lugasi. and 
Barna, E. 1993. Nutritive value of pumpkin 
(Cucurbita pepo Kakai 35) seed products, 
Journal of the Science of Food and 
Agriculture, 61 (1), 73-78. 

Maynard, L. 2007. Cucurbit crop growth and 
development, Indiana CCA Conference 
Proceedings. 

https://scholar.google.com/citations?view_op=view_citation&hl=pt-BR&user=15dRvpcAAAAJ&citation_for_view=15dRvpcAAAAJ:roLk4NBRz8UC
https://scholar.google.com/citations?view_op=view_citation&hl=pt-BR&user=15dRvpcAAAAJ&citation_for_view=15dRvpcAAAAJ:roLk4NBRz8UC


Türk Tarım ve Doğa Bilimleri Dergisi 9(2): 413–423, 2022 
 

422 
 

Medjakovic, S., Hobiger, S., Ardjomand-Woelkart., 
K., Bucar, F., Jungbauer, A. 2016. Pumpkin 
seed extract: Cell growth inhibition of 
hyperplastic and cancer cells, independent 
of steroid hormone receptors. . Fitoterapia, 
Volume 110, pages 150-156. 

Murkovic, M., Hillebrand, A., Winkler, J., Leitner, E., 
Pfannhuser, W. 1996. Variability of fatty 
acid content in pumpkin seeds (Cucurbita 
pepo L.) Z. Lebensm. Unters. For. 203, 216-
219. 

Murkovic, M., Hillebrand, A., Draxl, S. and 
Pfannhauser, W. 1999. Distribution of fatty 
acids and vitamin E content in pumpkin 
seeds (Cucurbita pepo L.) in breeding lines. 
Acta Horticulturae, 492;47-55. 

Murkovic, M. Piironen, V., Lampi, A. M., 
Kraushofer, T. Sontag, G. 2004. Changes in 
chemical composition of pumpkin seeds 
during the roasting process for production 
of pumpkin seed oil (Part 1: non-volatile 
compounds). Food Chemistry, 84, 359-365. 

Nakic, S. N., Rade, D., Skevin, D., Strucelj, D., 
Mokrovcak, Z. and Bartolic, M. 2006. 
Chemical characteristics of oils from naked 
and husk seeds of Cucurbita pepo L. 
European Journal of Lipid Science 
Technology, 108, 936-943. 

Naziri, E., Mitić, M.N., Tsimidou, M.Z., 2016. 
Contribution of tocopherols and squalene to 
the oxidative stability of cold-pressed 
pumpkin seed oil. Eur. J. Lipid Sci. Technol. 
118, 898–905. 

Nederal S, Petrovic M, Vincek D, Pukec D, Skevin D, 
Kraljic K, Obranovic M. 2014. Variance of 
quality parameters and fatty acid 
composition in pumpkin seed oil during 
three crop seasons. Ind. Crops Prod. 60, 15–
21.  

Nerson, H 2007. Seed production and germinability 
of cucurbit crops. Seed Sci. Biotechnol. 1: 1-
10. 

Olaofe, O.1994. Amino acid and mineral 
composition and functional properties of 
some oilseeds. J. Agric. Food Chem., 42, 
878-881. 

Potočnik, T., Ogrinc, N., Potočnik, D., Košir, J.I., 
2016. Fatty acid composition and δ13C 
isotopic ratio characterisation of pumpkin 
seed oil. J. Food Compos. Anal. 53, 85–90. 

Potočnik, T., Cizej, M.R. and Košir, I.J. 2018. 
Influence of seed roasting on pumpkin seed 
oil tocopherols, phenolics and antiradical 
activity. Journal of Food Composition and 
Analysis, 69, 7– 12. 

Procida G, Stancher B, Catenia F, Zacchignaa M. 
2012. Chemical composition and functional 

characterisation of commercial pumpkin 
seed oil. J Sci Food Agric 93:1035–104. 

Prommaban, A., Kuanchoom, R., Seepuan, N., 
Chaiyana, W. 2021. Evaluation of Fatty Acid 
Compositions, Antioxidant, and 
Pharmacological Activities of Pumpkin 
(Cucurbita moschata) Seed Oil from 
Aqueous Enzymatic Extraction. Plants, 10, 
1582.  

Rezig, L., Chouaibi, M., Meddeb, W., Msaada, K. 
and Hamdi. S., Chemical composition and 
bioactive compounds of Cucurbitaceae 
seeds: Potential sources for new trends of 
plant oils. Volume 127, Pages 73-81. 

Sari, N., A. Tan, A., R. Yanmaz, R., Yetisir,  H., 
Balkaya, A., Solmaz, I., and Aykas, L. 2008. 
General status of cucurbit genetic resources 
in Turkey. Proceedings of the IXth 
EUCARPIA, 21-32. 

Sabudak, T. 2007. Fatty acid composition of melon 
seed and leaf oils of pumpkin, walnut, 
almond, maize, sunflower and melon. 
Chemistry of Natural Compounds, 43(4), 
465-467. 

Seymen, M., Dursun, A., Yavuz, D., Kurtar, E.S., 
Özbahçe, A., Türkmen, Ö. 2020. Evaluation 
of seed yield, oil and mineral contents 
inbred pumpkin lines (Cucurbita pepo L.) 
under water stress. Acta Sci. Pol. Hortorum 
Cultus, 19(3), 89–99. DOI: 10.24326/ 
asphc.2020.3.8 

Sharma, P., Kaur, G., Kehinde, A. B., Chhikara, N. 
Panghal, A. And Kaur, H., 2020. 
Pharmacological and biomedical uses of 
extracts of pumpkin and its relatives and 
applications in the food industry: a review. 
Internatıonal Journal of Vegetable Science, 
vol. 26, no. 1, 79-95. 
https://doi.org/10.1080/19315260.2019.16
06130 

Sing, A. and Kumar, V. 2021. Nutritional, 
phytochemical, and antimicrobial attributes 
of seeds and kernels of different pumpkin 
cultivars. Food Frontiers, 1–12.  

Tanska, M., Ogrodowska, D., Bartoszewskı, G., 
Korzenıewska, A., Konopka, I. 2020. Seed 
lipid composition of new hybrids of Styrian 
oil pumpkin grown in Poland. Agronomy, 10 
(8):1-15. DOI: 10.3390/agronomy10081104.  

Türkmen, Ö., Seymen, M., Fidan, S., Paksoy, M. 
2016. Morphological Parameters and 
Selection of Turkish Edible Seed Pumpkins 
(Cucurbita pepo L.) Germplasm. Int. J. Biol. 
Biomol. Agric. Food Biotechnol. Eng., 10(5), 
232–239. 

Türkmen, Ö., Özcan, M. M., Seymen, M., Paksoy, 
M. Uslu, N., Fidan, S. 2017. Physico-



Türk Tarım ve Doğa Bilimleri Dergisi 9(2): 413–423, 2022 
 

423 
 

chemical properties and fatty acid 
compositions of some edible pumpkin seed 
genotypes and oils. ournal of 
Agroalimentary Processes and Technologies, 
23 (4), 229-235. 

Warid, A.W., Martinex, J.J. and Juan M. L. 1993. 
Productivity of naked seed squash, 
Cucurbita pepo L. Cucurbit Genetics 
Cooperative Report, 16. 

Xiang, C., Xu, Z., Liu, J., Li, T., Yang, Z. and Ding,C. 
2017. Quality, composition, and antioxidant 
activity of virgin olive oil from introduced 
varieties at Liangshan. LWT - Food Science 
and Technology 78: 226-234. DOI: 
10.1016/j.lwt.2016.12.029. 

Yegül, M. 2007. Kabuksuz çekirdek kabağı 
hatlarında tohum verimi ve kalitesi. Msc 
thesis, 50 s., Adana. 

Younis, Y. M.H., Ghirmay, S. and A-Shihry. 2000. 
African Cucurbita pepo L: properties of seed 
and variability in fatty acid composition of 
seed oil. Phtochemistry. 54, 71-75. 


