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Abstract 

Fatty acid composition, total phenol and antioxidant activities of pumpkin seeds were determined. 

While genotype 109 has the highest seed yield (144.2 kg/da), genotype 106 had the lowest seed yield 

(42.9 kg/da). In addition, genotype 109 had the highest yield of seed (43.74 g/da) and yield of seed per 

plant (57.70 g). Oil contents of pumpkin ranged from 31.60% to 38.60%. The fatty acid compositions of 

seed oils were oleic (31.65%-43.43%), linoleic (37.62% - 49.25%), palmitic (9.98% - 12.41%) and 

stearic acids (6.20% - 7.28%). The content of linoleic acid was found higher than that of content of oleic 

acid of the genotypes except genotype 106. The antioxidant activities of seeds were found between 

5.44% and 17.75%. Total phenol contents of seeds were determined between 0.25 and 0.35 mg GAE/ 

100ml. 
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1. Introduction 

Pumpkin which is grown annual called summer 

squash pumpkins and unripe fruit are consumed, in 

addition to Cucurbita moschata, Cucurbita maxima 

and Cucurbita mixta which known as winter squash, 

the mature fruits are used, have different species [1]. 

Pumpkin fruits are used as dessert, jam, candy and 

meal [2]. In addition to these, seeds of pumpkin are 

consumed as edible pumpkin, and are used as 

source of vegetable oil. Production of edible 

pumpkin has an important place in the agriculture 

associated with improving industry and it is a good 

alternative to some products [3]. Pumpkin seeds 

have high oil contents (40-50%) [2, 4-8]. Pumpkin 

seed oils are used as salad oil due to high nutrient 

content in Austria, Slovenia and Hungary [9]. 

Pumpkin seed oils are consumed as  ingredient in 

soups and minced meat or used as frying oil in some 

countries [10].  

 

It is also used in diet and medicine [11-13]. It is 

informed that consumption of 70-80g pumpkin seed 

per day is useful for human health [14]. In addition 

to these applications, pumpkin is also consumed as 

edible pumpkin seed.  

Due to monoic flower structure of edible pumpkin, 

emerging diversity is an undesirable property and 

this property causes different problems. So, one of 

the biggest problem is variety problem in growing 

of edible pumpkin seed. Some studies were done to 

determine yield and fatty acid characteristics of 

some edible pumpkin seed genotypes in these 

genotypes. The purpose of this study was to 

determine of oil yields, antioxidant activity, total 

phenol contents and fatty acid composition of 

pumpkin seed and seed oil. 
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2. Materials and Methods 

2.1.Material 

This study was carried out in the vegetable trial 

field in Agricultural Faculty of Selcuk University in 

2012. 120 edible pumpkin seed genotypes were 

collected from different region of Turkey, and 6 

genotypes which have thin, long seed structure and 

demanded by market were used as plantal material. 

In this study, genotypes 101, 37, 106, 100, 17 and 

109 were were used.  

2.2.Method 

Seeds were sown on 25th of April and 10th of May 

2012 by distance of 80x50 cm and 6 seeds were 

sown in each pit and 3 seeds/plant from each 

genotype according to Nerson [15] and Ghanbari et 

al., [16]. Fertilization and irrigation were made with 

drip irrigation system. The plants were fertilized 

with doses of 6kg N, 10kg P and 10 kg K/da. 

Harvest was made with hand. Seeds of ripe fruits 

were removed with hand, and were dried. Soil 

analysis were made in trial field and the field had 

poor, limy structure from the stand point of organic 

matters and nutritional elements.  In this research,  

parameters of yield such as number, size, diameter, 

weight, yield of fruit, 1000 kernels weight, seed 

width, seed lenght, seed index; properties of plantal 

and quality of seed such as branching, color of ripe 

fruit, intensity and color of spot in ripe fruits, seed 

color and ease of hint were determined. In addition 

to these parameters, yield and fatty acid 

composition of pumpkin seed and seed oils, total 

phenol and antioxidant activity of seeds were 

determined. 

Oil content. Pumpkin seeds were dried at 60ºC/12h 

in oven and grounded with blender. The oil of 

ground samples was extracted with petroleum 

benzine about 6h in soxhlet apparatus. A rotary 

vacuum evaparator was used separating the solvent 

at 50° C and total oil content of pumpkin seeds was 

determined [17]. 

Fatty acid composition. Esterification process of 

samples were made according to ISO-5509 [18] 

method. Fatty acid methyl esters were injected gas 

chromatography (Shimadzu GC-2010) equipped 

with flame-ionization detector (FID) and capillary 

column. 

Analysis conditions of  instrument: 

Injection block: 260ᵒC 

Dedector : 260ᵒC 

Mobile phase : Nitrogen 

Total flow rate: 80 ml/min 

Column: Fused silica column (Tecnocroma TR-

CN100, 60m x 0.25mm, film thickness: 0.20µm).  

A standard fatty acid methyl ester mixture (Sigma 

Chemical Co.) was used to identify sample peaks. 

Commercial mixtures of fatty acid methyl esters 

were used as reference data for the relative retention 

times [17]. Quantitative analyses of the fatty acids 

were performed using the heptadecanoic acid 

methyl ester as internal Standard. The results are 

mean values of three replicates. 

Total phenol and radical scavenging activity. Total 

phenolic compounds were prepared by using Folin-

Ciocalteu Reagent [19]. The free radical scavenging 

activity of the extract was determined by using 1, 1-

diphenyl-2-picrylhydrazyl or DPPH [20].   

2.3.Statistical Analyses 

Obtained datas were averaged and differences 

between applications were compared using JAMP 

statistical program [21]. 

3. Results and Discussions 

T According to the yield results, it was found 

statistically significant differences among genotypes 

(Table 1). While genotype 109 has the highest seed 

yield with 144.2 kg/da, genotype 106 had the lowest 

seed yield with 42.9 kg/da. Obtained seed yield per 

decare was higher than seed yield of farmer 

conditions (90-100 kg/da). In previous study [2], oil 

seed pumpkin was obtained 36-57 kg/da seed yield. 

In addition, maximum seed yield of edible pumpkin 

was established  as 170 kg/da in every other week 

level of irrigation and 100x40 cm plant spacing by 

irrigation culture [16]. Nelson [15] studied about 

effect on seed yield of plant spacing with edible 

pumpkin and obtained 110 kg/da seed yield with 

application of 4 plant / m2. Our seed yields were 

found higher than other studies (Table 1).  

When seed yield per fruit was analyzed, seed yields 

were found between 28.53 and 43.74 g. The 

maximum seed yield for per fruit had 43.74 g with 

genotype 109, while the minimum seed yield per 

fruit was 28.53 g with genotype 4. Similary, Nerson 

and Paris (2001) found 25-69 g seed yield per fruit. 

Obtained seed yields for per fruit were 

corresponded to other studies (Table 1). According 

to Table 1, seed yield for per plant had parallel 

results with other parameters of yield. The genotype 

109 was the highest seed yield (57-70 g). The 

http://tureng.com/search/kernel%20weight
http://tureng.com/search/intensity
http://tureng.com/search/esterification
http://tureng.com/search/gas%20chromatography
http://tureng.com/search/gas%20chromatography
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http://tureng.com/search/instrument
http://tureng.com/search/injection
http://tureng.com/search/mobile%20phase
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http://tureng.com/search/flow%20rate
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http://tureng.com/search/average
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genotype 106 had the lowest seed yield (17.15 g). 

Yegul et al.,  [2] obtained 36-57 g seed yield for per 

plant. Seed yield for per plant showed a changing as 

for that grown plant number. Our results were also 

corresponded to other studies [15,16]. When fruit 

number for per plant was analyzed, the genotype 17 

had maximum number of fruit with 1.47 fruits / 

plant. The genotype 106 had minimum number of 

fruit with 1 fruit / plant. It was informed that 1-3 

fruit / plant were obtained depends on variety and 

plant spacing [2,15,23].  

Fruit length showed significant differences among 

genotypes, while the highest fruit length is 21.11 cm 

with the genotype 106. The lowest fruit length was 

10.67 cm with the genotype 17 and 11.22 cm with 

the genotype 4. From the point of fruit diameter, the 

genotype 101 had the highest value (17.55 cm ). 

The genotype 106 had the lowest value (12.22 cm) 

(Table 2). Nerson and Paris [22] studied on fruit of 

edible pumpkin and they found that fruit height was 

14-22 cm, and fruit diameter was 15-20 cm.  

When fruit weight was analyzed, the most heavy 

fruit was the genotype 37 with 1902 g; the lightest 

fruit was the genotype 17 with 928 g. According to 

study of Yegul et al., [2], the mean of fruit weight 

changed between  892 and 1394 g. In another study, 

these values were found between 2740 and 3977 g 

[16]. Genotypes used as edible pumpkin have 

different sizes. Our genotypes have also middle size 

fruit structure (Table 2).  

As shown in Table 2, the maximum 1000 speeds 

weight was obtained from genotypes 37 and 106 

with 196.6g and 195.8 g respectively. The minimum 

1000 speeds weight were genotype 100 with 168.9. 

Mean of 1000 seeds weight was found 200 g in line 

of edible pumpkin by Raymond [24].  

Ghanbari et al.[16] reported that edible pumpkin 

genotypes had between 150 and 179g 1000 seeds 

weight. Our results were corresponded to other 

studies. In the current study, width,  length and 

index had significant differences, statistically. 

While the genotype 37 had the best width of seed 

with 9.52 mm, genotypes 100 and 17 had the lowest 

width of seed with 7.98 mm and 7.88 mm 

respectively.  

 

 

The highest length of seed value was 22.16 mm 

with the genotype 17, the lowest value was 17.94 

mm with the genotype 3. Therefore, genotypes 101, 

17 and 109 had the maximum seed index with 2.7, 

2.78 and 2.82. Genoypes 37 and 106 had also the 

minimum seed index with 2.13 and 2.04. According 

to the study of Joshi et al. [25] about seed properties 

of edible pumpkin, lenght, width and thickness were 

16.91mm, 8.67mm and 3mm, respectively. Aydın 

and Paksoy [26] obtained similar results in the study 

about determination of physical properties of edible 

pumpkin seed. It is generally prefered thin, long and 

having high index edible pumpkin because of easy 

to hint. So our chosen genotypes had these 

properties as high seed index. Some plant properties 

were also determined in the study. When colours of 

ripe fruits were analyzed, genotypes 101 and 109 

were yellow; genotype 37 was light yellow; 

genotype 106 was cream; genotypes 100 and 17 

were dark yellow. Generally, varieties of edible 

pumpkin have yellow and hues of yellow fruit 

colours. Spot density of fruits was in few amounts 

in all genotypes and colors of spot were cream 

(Table 3).  

According to seeds colors, genotypes 37 and 106 

had light yellow color. Other genotypes had also 

cream color. Cream colored seeds receive more 

attention in edible pumpkin growing. Ease of hint is 

an important property. In the study, while genotypes 

37 and 106 were hinted easily, other genotypes had 

reasonable ease of hint. It is thought that ease of 

hint is better when it is roasted. As a result of yield 

study in 6 different edible pumpkin genotypes, the 

genotype 109 had excellent property. Besides, 

genotype 37 had certain quality and closed to 

genotype 109 from the point of yield. Therefore, 

genotypes 109 and 37 were determined as hopeful 

variety nominee. 

Total crude oil content of pumpkin seeds are given 

in Table 4. Oil contents ranged from 31.60% to 

38.60% depending on variety. Genotype 37 had the 

highest yield of seed oil with 38.60%,  while 

genotype 17 had the lowest value with 31.60%. 

Stevenson et al. [27] studied with twelve pumpkin 

cultivars (Cucurbita maxima D.) and determined 

that oil contents of seeds ranged from 10.9% to 

30.9% (Table 4).  
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Table 1. Yield properties of some edible pumpkin varieties 

 

 

Table  2. Fruit and seed properties  of some edible pumpkin varieties 

 

 

 

Table 3.  Plant, fruit and seed observations of some edible pumpkin varieties 

 
 

 

Table 4.Antioxidant activity, total phenol values and oil contents of pumpkin seeds 
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Table 5.  Fatty acid composition of pumpkin seed oils (%). 

 

 

Antioxidant activity and total phenol contents 

of pumpkin seeds are given in Table 4. While 

the antioxidant activity of pumpkin seeds are 

found between 5.44%  and 17.75%,  total 

phenol contents ranged from 0.25 to 0.35 mg 

GAE/ 100ml. Antioxidant activity values of 

sample 101, 37 and 109 numbers were found 

lower when compared with other studied 

pumpkin samples. Total phenol contents of 

samples were found partly similar. 

Fatty acid compositions of seeds belonging to 

different varieties are shown in Table 5. 

According to obtained results, dominant fatty 

acids of pumpkin seed oils were linoleic, oleic, 

stearic and palmitic acids. Content of linoleic 

acid was higher than that of oleic acid content 

in all of genotypes (except genotype 106). 

Although high linoleic acid content effect 

oxidative stability of oils, it was a desirable 

situation because of being essential fatty acid. 

Dominant saturated fatty acids were stearic and 

palmitic acids. Other fatty acids (myristic acid, 

arachidic acid, linolenic acid, behenic acid and 

arachidonic acid) were determined in small 

quantities.  According to the study of Alfawaz 

[28], the unsaturated fatty acid content was 

18.14 ± 0.60% oleic, 52.69 ± 0.92% linoleic 

and 1.27 ±0.22% linolenic acids. The saturated 

fatty acid contents were also 16.41 ± 0.95% 

palmitic and 11.14 ± 1.03% stearic acids.  

Stevenson et al., [27] determined that the 

predominant fatty acids were linoleic (36.2%- 

62.8%), oleic (17.0%- 39.5%), stearic (5.1%- 

9.0%), and palmitic acids (12.6%- 18.4%). 

GLC analysis for the fatty acid composition of 

the seed oil of pumpkin showed that the 

prodominant unsaturates are linoleic (42%) and 

oleic (38%), while the major saturates were 

palmitic (12.7%) and stearic (6%) [5]. 

Ihediohanma et al., [29] reported that Nigerian 

pumpkin (Curcurbita pepo) seed oil contained 

6.34% lauric, 6.35% myristic, 23.20% oleic and 

38.36 % linoleic acids. Fruhwirth and 

Hermetter [30] informed that Styrian pumpkin 

seed oil mostly consisted of unsaturated fatty 

acids. The content of polyunsaturated fatty 

acids with 45.6 ± 5% is higher than the content 

of monounsaturated fatty acids with 35.9 ± 10% 

or saturated fatty acids with 18.5 ± 20%. 

Younis et al., [31] determined that pumpkin 

(Cucurbita pepo) seeds are rich in oil content 

(~35%), and fatty acid composition of seed oils 

was palmitic (13.3%), stearic (8.0%), oleic  

(29.0%), and linoleic acids (47.0%). Applequist 

et al., [32] studied on Cucurbita pepo and 

winter squash species as C. moschata, C. 

maxima, C. argyrosperma. While C. maxima 

has the maximum saturated fatty acid content, 

C. pepo had the minimum saturated fatty acid 

content [32]. It is also ascertained that fatty acid 

composition of seeds were effected by 

hybridization in open-pollinated and these fruits 

had higher yield of oil. Idouraine et al., [33] 

reported that oil content of seeds ranged from 

34.5 ± 0.42% to 43.6 ±0.06%, and oleic acid 

content ranged from 46.6 ± 0.58% to 60.4 

±0.19%, and was found higher than linoleic 

acid content with 9.6 ±0.16% - 77.9 ± 0.15%. 

Also palmitic acid content was found between 

12.8 ±0.17% and 15.8 ±0.56%. 
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