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ABSTRACT

In Kosovo, in most cases C. pepo is grown both in maize fields and vegetable gardens as well as in other more intensive
systems. Our expedition has identified different location t of Kosovo where we were collected a samples at altitudes
from 545 till 748 m.a.s.l. The aim of the present investigation was carried out to study morphological diversity, protein
and lipids content. Protein content (PC) was determined by Kjeldahl method. Lipids were determined by extraction us-
ing Soxhlet apparatus and diethyl ether was used as extraction solvent. Pumpkin populations show great diversity for
quality traits. The greater part of variance was accounted for Protein Content (PC) and Lipid Content (LC). The estima-
tion overall value [ in seed for PC and LC were 14.59%, and 32.99% respectively. The genetic diversity studies of the
investigated of C. pepo showed significant genetic variation on chemical parameters, which could be largely due to that
they were of different origins. This evaluation of traits variability can assist breeders to identify populations with desir-
able characteristics for inclusion in variety breeding programs.
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1. Introduction

One plant group with the most species used as human
food is the Cucurbitaceae family. Within this family, the
genus Cucurbita stands out as one of the most important.
The Cucurbitaceae family consists of 90 genera and ap-
proximately 700 species [1]. Nowadays C. pepo are
grown all over the world. Cucurbits are among the most
important plant families supplying with edible products
and useful fibers [2]. Kosovo is one of the important di-
versity centers for C. pepo because of their adaptation to
diverse agro ecological conditions as a result of natural
and also farmer’s selection. In Kosovo, in most cases C.
pepo is grown both in maize fields and vegetable gardens
as well as in other more intensive agricultural systems.
Like the other cultivated species of the genus, the mature
or young fruit and the seeds of C. pepo, as well as to a
lesser extent the flowers and young tips of the stems are
eaten in many parts of its native distribution area and in
other regions of the world. C. pepo’s nutrient content is
similar to that described for the other cultivated species
[3]. Pumpkin (C. pepo) sees are a moderate to very good
source of a variety of nutrients, including minerals, pro-
tein and healthy fats. They provide a significant of die-
tary copper, zinc, iron and magnesium. Traditionally in
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our country, pumpkin is mostly used and cultivated when
mature for human food, baking including the fruit flesh
which together with cereals paste mixes and prepared
food called pie. Also, the seeds are used in nutrition in
various forms and the seeds may be eaten whole. Cur-
curbit seeds are good sources of lipids and proteins [4].
Seeds oil pumpkins are a good row material for the pro-
duction of oil used in food preparation and in medicine
[5].-The C. pepo has long been cultivated not only for
food but also for their medicinal properties. Particular
medicinal properties have been attributed to each part of
the fruit and the plant. Pumpkin seed help stimulate ap-
petite, are beneficial for the teeth, nerves, hair and nails.
Today, C. pepo is among the economically most impor-
tant vegetable crops worldwide and is grown in almost
all temperate and subtropical regions [6]. The traditional
landraces are the important genetic resources for plant
breeders because of their considerable genotypic varia-
tions. Evaluation of the primitive cultivars and their
germplasm are used to develop new cultivars with more
productivity and nutritive value. A wider genetic base of
C. pepo, thus, assumes priority in plant breeding research
developing new varieties for increased agronomical traits
such as productivity and nutritive value. The objective of
this study is to evaluate the collection of pumpkin popu-
lations from different geographical zones in Kosovo. C.
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pepo for mineral composition and nutritive value.

2. Materials and Methods
2.1. Plant Material and Collection Sites

The field survey was carried out during year 2010 with
aim of determining and preserving the characteristics of
pumpkin populations (PP). Pumpkin populations used in
this study were collected from different regions in Kos-
ova and variation in mineral contents and nutritive values
including protein and lipids content was assessed. The
accession number and geographical distribution of Pump-
kin populations was given Table 1. In total, 12 popula-
tions were investigated.

2.2. Proteins and Lipids Extraction

At harvest time, the pumpkin fruits were taken to the
Faculty of Agriculture in Prishtina, which were analyzed
for protein and lipids content were determined at de-
partment of Chemistry. The protein content (PC) was de-
termined by the Kjeldahl method, while lipd content (LC)
was determined by extraction using Soxhlet apparatus
and diethyl ether was used as extraction solvent. Mineral
elements include Fe, Ca, Zn, Mg and Na, K, Cu in ppm
per populations is determined through burning and mi-
neralize sample at 550°C at 4 - 6 hours and then digested
sample we set in HCI (ratio 1:4).

2.3. Statistical Analyses

Duncan’s multiple range test was used to compare means
and significance was accepted at LSD p = 0.05 level of

Table 1. Accessions of Cucurbita pepo and their geographi-
cal origin.

Code Longitude  Latitude Elevation Geographical origin
FAPP-01 020°56'54" 42°50'46" 529 Vushtrri
FAPP-02 021°0626" 42°50'46" 545 Ferizaj
FAPP-03 021°13'56" 42°20'35" 562 Ferizaj
FAPP-04 021°11'08" 42°41'48" 621 Prishting
FAPP-05 021°07'10" 43°00'17" 748 Podujevé
FAPP-06 021°07'10" 43°00'17" 748 Podujevé
FAPP-07 021°19'75" 42°38'57" 601 Drenas
FAPP-08 021°09'70" 42°26'46" 613 Ferizaj
FAPP-09 021°06'30" 42°22'54" 610 Ferizaj
FAPP-10 021°18'74" 42°07'90" 594 Fushé Kosové
FAPP-11  021°00'63" 42°38'50" 587 Fushé Kosové
FAPP-12  021°06'30" 42°22'54" 613 Ferizaj

Copyright © 2012 SciRes.

significance, to performed for each trait and to identify
the variability within populations. Mean values of the
agronomic traits for pumpkin populations were standard-
ized and used for computing Euclidean distances be-
tween them. Statistical analysis was performed using the
statistical program of MINITAB-14, SASS-JIMP-IN 5.1.2
(2004) and Excel program.

3. Results and Discussion

The present collection showed appreciable genotypic va-
riation for qualitative trats. C. pepo is perhaps the most
variable species for variation characteristics in the plant
kingdom. The results were obtained in our study demon-
strated that substantial differences in qualitative parame-
ters (proteins and lipids) exist in pumpkin populations.
The 12 pumpkin populations studied had considerable
variation in proteins and lipids. The seed protein content
ranged from 9.53% to 19.73%. The average values of
proteins level in fruit flesh (PFF) and fruit skin (PFS)
were 1.35% and 8.03%. The seed protein content (14.59%)
was significantly higher than FT and FS protein content
(Table 2). The protein content of C. pepo was also as-
sayed by Logan [7] to be 18.9%, [4] 32.03%.

The pumpkin seed oil (lipids) typically is highly un-
saturated oil. The variability in the lipid content is very
high resulting from a broad genetic diversity. The results
of the study show that these seeds contain good amounts
of oil that can be exploited. Significant variability was
observed among the 12 pumpkin populations for seed
lipid (SL) content and it was ranged from 37.46% to
23.56%. Overall mean of SL were 32.99%. [8] showed
that C. pepo seeds (CPS) are rich in oil and they contain
about 50% oil. The lipid content in fruit flesh (LCFF)
range from 2.81% to 1.41%. The lipid content of fruit
skin (LCFS) studied are significantly higher, which
ranged from 2.06% to 1.51% (Table 3). Many authors [9]
present results for oil content from 37% to 51%. Also the
lipid content was also assayed by Achu [4]) which pre-
sent results from 41.90% to 53.85%, and compared our
results we have a decrease of lipid content. Results are
present in Table 2.

More than one-third of the world’s population is af-
flicted by iron (Fe) and zinc (Zn) deficiencies, these
ranking fifth and sixth among the ten most important risk
causes of illness and disease in low-income countries
[10]. Quantities of minerals in cultivated plants are in-
fluenced by numerous complex factors including geno-
type, soil, environmental conditions and nutrition inter-
actions [11]. Tron (Fe), zinc (Zn) are essential micronu-
trient for humans. The obtained results of Fe and Zn
showed that had higher variation between studied geno-
types. Overall average value for Fe was 2.87 ppmrespec-
tively for Zn 1.32 ppm. Calcium (Ca) plays a major role
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Table 2. Protein and lipid content of C. pepo populations (%0).
Proteins Lipids
Accessions
Seed Fruit flesh Fruit skin Seed lipids Fruit Flesh Fruit skin

FAPP-01 19.26™ 1.21%% 8.26"¢ 37.46° 2.81° 2.06"

FAPP-02 18.53" 1.26°% 8.83° 35.71° 2.81° 1.86™

FAPP-03 19.73° 0.93° 7.96% 36.53® 241° 1.91®

FAPP-04 18.11° 1.03% 791 35.93® 2.53* 2.06°

FAPP-05 18.03° 0.93° 8.01% 37.16™ 2.46" 1.51°

FAPP-06 19.16™ 0.92° 7.73¢ 37.31%® 2.36° 1.81%

FAPP-07 10.16% 1.66° 8.13"¢ 23.56" 1.51° 1.73%¢

FAPP-08 10.51% 1.46"™ 8.63" 30.36° 1.71° 1.93®

FAPP-09 10.66° 2.23° 8.06" 31.16° 1.66° 1.63"™

FAPP-10 9.53° 136" 6.43° 26.53° 1.63° 1.81%

FAPP-11 10.56° 1.73° 8.13"d 31.21% 1.36° 1.71%

FAPP-12 10.91¢ 1.51% 8.36"° 33.01° 1.41° 1.93%
Mean 14.59 1.35 8.03 32.99 2.05 1.83

"Means in each column followed by the same letter are not significantly different at the 0.05 probability level.
Table 3. Average values for mineral contents at Cucurbita pepo L in ppm.

Accessions Cu Mg Zn Fe Na K Ca
FAPP-01 0.56" 3.51° 1.79¢ 2.83" 1.31¢ 9.95° 24.13°
FAPP-02 0.83° 3.58¢ 2.15° 4.51° 1.86 9.56" 24.67°
FAPP-03 0.69° 3.48 0.67" 222" 1.03" 5.95 22.60°
FAPP-04 0.56" 3.46 0.83! 1.74% 1.96° 2.34* 23.33"
FAPP-05 0.632 325" 1.62° 5.02° 1.02" 9.35° 23.87¢
FAPP-06 0.97¢ 3.22 0.86' 3.13¢ 0.63! 9.26" 25.61°
FAPP-07 0.56" 3.65" 0.90" 2298 091 5118 26.01°
FAPP-08 0.83¢ 3.67° 1.93° 3.82° 0.35* 4.88" 24,02
FAPP-09 1.90° 4.52¢ 1.44° 251¢ 2.33¢ 8.67° 24.11°
FAPP-10 2.01° 6.61° 1.14¢ 2,010 3.33° 4,01 24.41¢
FAPP-11 0.80° 5.01° 1.72¢ 3.01° 4.67 4.67 19.87
FAPP-12 3.50° 4.61° 091" 1.33' 3.22°¢ 8.67° 23.33"

Mean 1.17 4.02 1.32 2.87 1.89 6.86 23.82

"Means in each column followed by the same letter are not significantly different at the 0.05 probability level.

in plant growth and development and in the maintenance
and modulation of various cell function, especially re-
lated to membrane structure and function and to cell wall
structure [12]. At last 22 mineral elements are required
for the well-being of humans and these can be supplied
by a balanced diet [13]. The results revealed that the Ca

Copyright © 2012 SciRes.

concentration on seed C. pepo were significantly higher
on p = 0.01 respectively (Table 3). Overall mean was
23.82 ppm, while genetic variation between genotypes
for Ca was +6.18 ppm or expressed in relative value was
25.94%. Also, the content of Magnesium (Mg), Phos-
phorus (P), Natrium (Na) and Kalium (K) was very in-
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Table 4. Correlations matrix between the seventeen variables measured in potato genotypes.
Trait SP PFF PFS SL LCFF LCFS Cu Mg Zn Fe Na K Ca
SP 1
PFF -0.78 1
PFS 0.19 0.12 1
SL 087"  -0.63" 030 1
LCFF 094"  -0.70" 0.20 0.78" 1
LCFS 0.28 -0.31 0.14 0.25 0.32 1
Cu -0.50 0.38" -0.19 -022 053 -0.01 1
Mg -0.69" 046"  —0.657 —0.58"  —0.62 -0.14 0.57" 1
Zn -0.04 0.22 0.46" 0.10 0.17 -0.14  -023 -0.03 1
Fe 0.32 -0.23 0.38" 0.32" 0.41 -0.44" -049° -0.40 073" 1
Na -0.47 0.45" -0.27 -0.24 -0.49 -0.10 049" 0.76” 0.06  —0.36 1
K 0.38" -0.06 0.37 0.50" 0.38 -0.22 0.17 -0.34 0.33 043" -023 1
Ca 0.11 -0.13 -0.08 -0.16 0.23 0.002 -0.02 —026 —0.14  0.10 —0.66"  0.29 1

"The same letters are not significantly different at the 0.05 probability level.

teresting. The content was different between genotypes.
Results are presented in Table 3.

From the correlative analysis of traits according to
Pearson, are ascertained variable values of the pheno-
typic correlation coefficient. We observed a high positive
correlations (r = 0.94"") between Seed Protein (SP) and
Lipid content in fruit flesh (LCFF). There were signifi-
cant correlation (r = 0.87"") between Seed protein (SP)
and Seed lipid (SL). The some positive correlation was
also observed SL and LCFF on correlation value r =
0.78™". Results are presented in Table 4.

4. Conclusion

This study has presented a better knowledge of the C.
pepo populations collected from different regions of
Kosova. Mineral content and qualitative characterization
showed significant differences between populations which
exhibited higher protein and lipids content in seed and
different parts of fruit. C. pepo populations also had a
significant correlation between studied parameters which
had an important role in plant genetic resources. These
populations are an important source of diversity which
could be used in future in different kind processing in-

dustry.
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