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QUANTITATIVE AND QUALITATIVE PARAMETERS IN ACORN SQUASH
CULTIVAR IN THE CONDITIONS OF THE SLOVAK REPUBLIC

Miroslay Slosdr, Ivana Mezeyovd, Alibeta Hegediisovd, Ondrej Hegediis

ABSTRACT

The species Cucurbita pepo includes several types of squashes; in Slovak Republic, well-known and oftenly grown squash
types are patisson, zucchini, spaghetti squash, oil pumpkin etc. Several interesting squash types of Cucurbita pepo are
grown abroad, including Acorn squash which is well-known mainly in USA. The aim of this study was to evaluate the
important quantitative (yield per hectare, average fruit weight) and qualitative (total carotenoids, ascorbic acid, antioxidant
activity, total soluble solids) yield parameters of Acorn squash fruits in comparison with patisson which is typical squash
type of Cucurbita pepo in Slovak Republic. The field trial was realised in Kosice-Saca in 2016. Within experiment, four
cultivars of Acorn type pumpkin were tested (Thelma Sanders; Jet Set; Table Gold; Cream of The Crop). The patisson
'‘Orfeus’ was used as a comparative cultivar for evaluation of individual parameters of Acorn type pumpkin cultivars.
Matured pumpkin fruits were harvested on the 7™ September 2016. From aspect of yield quantity, Acorn cultivars are
appeared as very interesting squash type with good yield potential for growing. The highest yield of squash fruits was
found in the cultivar ‘Cream of The Crop' (17.8 t.ha™). In mentioned Acorn cultivar, the yield was higher about 87.4%
compared to the tested patisson cultivar 'Orfeus' (9.5 t.ha™). On the contrary, the average weight of squash fruits was
reached in patisson cultivar 'Orfeus' (780.7 g). The qualitative parameters of fruits were expressively influenced by squash
cultivar. The content of total carotenoids, ascorbic acid and total soluble solids was markedly higher in all Acorn cultivars,
compared to the patisson cultivar 'Orfeus’. The highest content of total carotenoids (26.74 mg.kg™ fresh weight) and
ascorbic acid (238.79 mg.kg™ f. w.) was found in the squash cultivar ‘Table Gold'. The highest content of total soluble
solids was determined in the cultivar ‘Jet Set' (3.8 °Brix). On the contrary, the highest antioxidant activity (DPPH) was
found in the patisson cultivar 'Orfeus' (10.80 %). On the basis of obtained results, it is possible to state that Acorn cultivars
are very interesting squash type with promising yield potential for possible growing in conditions of Slovak Republic. In
addition, Acorn squashes were expressed by higher content of several nutritional parameters compared to the typical squash
type - patisson. Thus, these squashes could be an interesting vegetable for human nutrition.
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INTRODUCTION

The genus Cucurbita is a member of the Cucurbitaceae
family which includes four major species, i. e. Cucurbita
pepo, Cucurbita maxima, Cucurbita moschata and
Cucurbita ficifolia. A lot of cultivars of these species are
grown around the world and belong to the major
agricultural commodities (Kim et al., 2012). According to
FAOSTAT (2017), total world production of pumpkins,
squashes and gourds was more than 25 milions tones in
2014. The main production area was Asia (63.9%),
followed by Europe (15.7%), American continents
(11.3%), Africa (7.9%) and Oceania (1.1%). The main
producers of these species were China, India, Russia,
Ukraine, USA, Iran and Italy. The production of squashes
in Slovak Republic was 1480 tones in 2014. In recent

period, the squash production in Slovak Republic is
characterized by increasing trend and its value was 3039
tones in 2015 (Merava, 2016). The most important squash
species is Cucurbita pepo which includes several known
types, e. g. pattypan squash, zucchini or oil squash. The
Acorn squash is an iconic fall vegetable in the USA,
known for its unique ribbed fruit shape and culinary
properties. Of the diverse types of Cucurbita pepo, acorn
squash is the longest-storing and it has the highest fruit
quality (Wyatt et al., 2015).

Carotenoids are known for several important biological
activities. The most widely studied and well-understood
nutritional role of carotenoids is their provitamin A
activity (Cazzonelli and Pogson, 2010). Carotenoids are
known to be very efficient physical and chemical

Volume 12

No. 1/2018



Potravinarstvo Slovak Journal of Food Sciences

quenchers of singlet oxygen (*0,), as well as potential
scavengers of other reactive oxygen species (ROS). It is
the special significance, because the uncontrolled
generation and concomitant increase of ROS level in the
body results in “oxidative stress”, an essential contributor
to the pathogenic processes of many diseases (Fiedor and
Burda, 2014). Carotenoids and some of their metabolites
belong to the important antioxidants and they are
suggested to play a protective role in a number of ROS-
mediated disorders, i.e. cardiovascular diseases, several
types of cancer or neurological, as well as photosensitive
or eye-related disorders (Tang, 2010).

One of the most important and effective antioxidant
substances, abundant in edible parts of many vegetable
species, is vitamin C, also known as ascorbic acid (USDA,
2016). Though most animals are able to endogenously
synthesize large quantities of vitamin C, humans do not
have the capability to synthesize vitamin C due to a series
of mutations of the gene encoding gulonolactone oxidase
which catalyses the last enzymatic step in ascorbate
synthesis. From this reason, it mus be ingested in natural
food form, most suitably as a component of fresh
vegetables or fruits (Grosso et al., 2013). The vitamin C
plays an important role in immune system, stimulation of
leucocytes to the increased bacteria degradation or body
resistance increase to the coldness (Hacisevki, 2009).
According to Gonzalez and Miranda-Massari (2014),
vitamin C is considered as a very strong reductant and
radical scavenger. It reduces unstable oxygen, nitrogen,
and sulfur radicals. In addition, vitamin C acts as primary
defense against aqueous radicals in blood. Pal, Sanal and
Gopal (2011) state that vitamin C can inactivate the urease
enzyme, which allows the endurance of Helicobacter
pylori and the colonization of the gastric mucosa at a low
pH. Thus, it may inhibit the spread, growth, and
colonization of H. pylori in the early periods of infection.
This bacterium is considered as important risk factor in
stomach cancer formation.

Scientific hypothesis

The squashes of Acorn type are not known and grown in
the Middle European region. The impact of cultivar on the
quantity and quality of Acorn squash fruits (Cucurbita
pepo) was tested in conditions of Slovak republic. As a
comparative sample, cultivar of patisson was used because
it is squash species commonly grown in Slovak republic.

MATERIAL AND METHODOLOGY

The field trial with pumpkins was realised in Kosice in
2016. The experimental locality is described as the slightly
hot area. Within experimental period (May-September
2016), the average month air temperature was 18.9 °C.
The total rainfall sum was 355 mm. According to the
climatic normal 1961 — 2010 for Kosice, average month
temperature is 17.9 °C and total rainfall sum is 370 mm
within period May-Spetember. Compared to the climatic
normal, the experimental period can be evaluated as
slightly cold and wetter.

Experiment organisation
Within experiment, four cultivars of Acorn type squash
were tested (‘Thelma Sanders', 'Jet Set', 'Table Gold,

‘Cream of The Crop"). The patisson 'Orfeus' was used as a
comparative cultivar for evaluation of individual
parameters of Acorn type squash cultivars.

The total experimental area was 64 m® (8 m? for each
cultivar). All cultivars were sowed in three replications.
Each replication was presented by three planting holes
with four seeds. The seeds were sowed on the 7" May
2016 and matured squash fruits were harvested on the 7"
September 2016. The squash yield from all replications
was sequentially calculated to the square unit of one
hectare.

In all experiment area, same conditions were prepared for
squash plants from aspect of fertilization or irrigation.
According to agrochemical soil analyses, realised before
experiment establishment, phosphorus and potassium
could not have been applied because their sufficient
content for squash growing. The calculated nitrogen dose
was applied before squash seed sowing. The irrigation was
realised in dependency on the weather and rainfalls. In the
view of protection, plants were treated by several chemical
preparations against mildew and silverleaf whiteflies.

Immediately after harvest, individual qualitative
parameters of squash cultivars were analysed. The average
sample from each replication was prepared from 3-4 fruits.
All fruits were quartered and opposite quarters were used
for qualitative analyses.

Total carotenoids (TC)

The extraction of samples was done at the Laboratory of
Beverages, AgroBioTech Research Center, Slovak
University of Agriculture (SUA) in Nitra. The estimation
of total carotenoid content was realised in the laboratory of
Department of Fruit Growing, Viticulture and Enology
SUA in Nitra. The content of total carotenoids was
estimated by spectrophotometric measurement of
substances absorbance in petroleum ether extract on
spectrophotometer PHARO 100 at 445 nm wavelengths.

As an extraction reagent, acetone was used acetone
(Hegediisova, Mezeyova, Andrejiova, 2015).

Ascorbic acid (AA)

The determination of ascorbic acid (vitamin C) content
was realised in the Regional Institute of Public Health in
Nitra. The modificated HPLC method of AA content
estimation according to the Stan et al. (2014) was used by
the help of liquid chromatograph with UV detector. For
separation, Res Elut 5 C18 (150 x 4.6mm) was used
(Varian, Palo Alto, California, USA). Mobile phase was
acetonitrile — phosphate buffer solution (pH = 3.5) 5 : 95.
UV detection was adjusted to 264 nm (Waters 2489
UV/VIS Detector).

Antioxidant activity (AOA)

The liophilisation of squash samples for AOA analysis
was realised at the Department of Animal Nutrition, SUA
in Nitra. The total antioxidant capacity was measured by
the method of Brand-Williams et al. (1995) using DPPH
(2.2-diphenyl-1-pikrylhydrazyl) ~ scavenging  activity
calculated as inhibition of DPPH radicals in %. The
absorbance was measured at 5156 nm in the
spectrophotometer Shimadzu UV/VIS-1240.
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Figure 3 Acorn 'Thelma Sanders'.

Total soluble solids (TSS)

The total soluble solids content (°Brix) of individual
squash cultivars were measured by a digital hand-held
refractometer (Kern ORD 45BM, Balingen, Germany).
The juice that exuded from the suash pulp was used as a
sample. The average value of TSS for each cultivar was
obtained by three measurements of sample (Hegediisova,
Mezeyova, Andrejiova, 2015).

Statisic analysis
The obtained data were processed into tables in Microsoft
Office Excel 2007. Then analysis of variance (ANOVA)

o

3.
Set'.

Figure 6 Acorn 'Cream f the Crop'.

was used by the help of the Tukey test (significance level
a= 0.05) for statistical analyses in the program
StatgraphicCenturion XVII (StatPointinc. USA).

RESULTS AND DISCUSSION

Yield per hectare

All cultivars of Acorn squashes were characterized by
markedly higher yield of fruits per hectare compared to the
patisson cultivar 'Orfeus’. The difference of yield between
Acorn squash cultivar 'Thelma Sanders' was showed as
statistically non-significant. Differences among other
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cultivars was evaluated as
(Table 3).

The yield of squash fruits was ranged from 9.5 tha™
(patisson 'Orfeus’) to 17.8 t.ha' (Acorn 'Cream of The
Crop’). Differences among pattison cultivar and Acorn
squash cultivars were varied in the range from 24.2 %
(Acorn 'Thelma Sanders') to 87.4% (Acorn '‘Cream of The
Crop").

Kolota and Balbierz (2015) found similar yield of
patisson fruits in cultivar 'Disco’ (9.89 t.ha™) compared to
the cultivar 'Orfeus’, tested in realised experiment. Yield of
other patisson cultivars, presented by authors, was
markedly higher in comparison with cultivar 'Orfeus’, e. g.
10.51 t.ha* (‘Polo F1'), 11.60 t.ha™ ('Gagat’), 13.27 t.ha™
(‘Okra’), 14.46 t.ha™ (‘'Sunny Delight). The fruit yield of
Acorn squash type cultivars was the study subject of
Strang et al. (2001). Authors found significant yield
variability in dependency on the tested Acorn cultivars. It
was varied in the range from 6.17 tha® to 23.45 tha®
(average = 13.58 t.ha™). In mentioned study, the lower
yield was found in cultivars 'Table Gold' (10.43 t.ha™) in
comparison with our study. On the contrary, the higher
yield was reached in cultivar 'Cream of The Crop'
(13.57 t.ha™), compared to our study. Strang et al. (2006)
found relatively high yield of fruits in Acorn squash
cultivar 'Autumn Delight' (18.29 t.ha™).

statistically significant

Average weight of fruits

In this study, statistically significant differences of
average fruit weight among squash cultivars 'Orfeus'
(patisson)>'Jet Set'«>'Cream of The Crop' or 'Thelma
Sanders'«>'Table Gold' were not showed. Other
differences among cultivars were evaluated as statistically
significant (Table 3).

The average fruit was ranged from 532.4 g to 780.7 g and
it was increasing in following cultivar order: "Table Gold'
<Thelma Sanders' <'Cream of The Crop' <Jet Set'
<'Orfeus' (patisson).

Baritova, Uher and Stefunko (2011) found the
variability of average patisson fruit weight in the range
from 757 g to 922 g. These results are realtively
comparable to the cultivar 'Orfeus’, used in this study.
Compared to the tested Acorn squash cultivars, similar
values of average fruit weight were presented in the
studies of Strang et al. (2011) and Strang et al. (2016)
with variability in the range from 453.6 g to 725.7 g.

Total carotenoid content (TC)

Carotenoids are natural compounds of many vegetable
species and they predominantly define the yellow, orange
or reddish colour of various intensity in the edible parts of
many crops, e.g. carrot, sweet potato or some squash types.
The most prominent carotenoid in the most of vegetable
species, including Cucurbita species, is [-carotene
(Maiani et al., 2009; Slosar et al., 2013).

The total carotenoid content in all Acorn squash cultivars
was statistically significantly higher in comparison with
patisson cultivar. Values of TC in tested squash cultivars
were increasing in the following cultivar order: 'Orfeus'
(1.10 mg.kg™ fresh weight) <'Cream of The Crop'
(7.31 mg.kg™ fresh weight) <'Jet Set' (7.94 mg.kg™) fresh
weight <'Thelma Sanders' (10.34 mg.kg™ fresh weight)
<'Table Gold' (26.74 mg.kg™). The content of TC in
particular squash cultivars was closely depending on the
intensity of fruit pulp colour. The expressly highest
content of TC was found in the Acorn cultivar 'Table Gold'
which fruits was characterized by intensive orange pulp
colour.

Regarding to the tested patisson cultivar 'Orfeus’, Kolota
and Balbierz (2015) found relatively comparable
carotenoid content which varied from 0.55 mg.kg™ to 1.05
mg.kg™ f. w. in dependence on the patisson cultivar. On
the contrary, Balbierz and Kolota (2017) found markedly
lower content of total carotenoids (0.27 mg.kg™ f. w.) in
patisson fruits, compared to the tested cultivar 'Orfeus'.

Similar value of carotenoid content in Acorn squash,
compared to our results, was presented in the study of
Wyatt et al. (2016), concretely 10,1 mg.kg™ f. w.
Murkovic, Miilleder and Neunteufl (2002) monitored
the carotenoid content (a-carotene, f-carotene, lutein and
zeaxanthin) in different squash varieties in experiment
realised in Austria. In fruits of Acorn cultivars, the average
content of TC was 27.65 mg.kg™ f. w. This value is
significantly higer than the average content of TC in our
experiment (13.08 mg.kg™ f. w.). The second tested
Cucurbita species in study of mentioned authors was
Cucurbita moschata which is known for ther intensive
orange colour of fruit pulp. The TC content in the fruits of
this species was varied from 41.6 mg.kg™ to 130.4 mg.kg™
f. w. what indicate that Cucurbita moschata is richer
source of carotenoids than Cucurbita pepo (Acorn
varieties, patisson, courgette, spaghetti squash etc.). This
fact was also presented in the study of Mendelova et al.
(2017) who found variability of carotenoid content in fruits
of Cucurbita moschata in the range from 28.2 mg.kg™ to

Table 1 Climate characteristics in experiment area in 2016 (KoSice).

Month Temperature (°C) Rainfall (mm)
2016 Evaluation 2016 Evaluation
May 15.7 normal 75 normal
June 20.7 very hot 58 dry
July 21.2 normal 113 wet
August 19.6 normal 83 normal
September 17.4 hot 26 dry

Note: evaluation of months according to the climatic normal (long-term average 1961 — 2010) for Kosice.

Table 2 Agrochemical characteristics of the soil before the experiment establishment in 2016 (KoSice).

Humus pH/KCI Nutrient content in the soil (mg.kg™)
. (%0) N P K S Ca Mg
v 341G 6,47 SA 18.9M 85.8G 1523 M 28.7M 605.1 H 6325VH |

Note: SA —slightly acidic, M — medium content, G — good content, H — high content, VH — very high content.
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71.8 mg.kg™ f. w.

Ascorbic acid content (AA)

The ascorbic acid content in fruits of all Acorn squash
cultivars was statistically significantly higher compared to
the patisson cultivar 'Orfeus’. The statistically significant
differences were also found among individual Acorn
squash cultivars. The highest AA content was found in
cultivar 'Table Gold' (238.79 mg.kg™ . w.). Difference of
AA content between mentioned Acorn cultivar and
patisson cultivar 'Orfeus’ presented value of 181.49 mg.kg’
! In other Acorn cultivars, differences of AA content, in
comparison with patisson cultivar, were ranged from
67.50 mg.kg™ to 136.87 mg.kg™ f. w.

Compared to obtained results, Kolota and Balbierz
(2015) found markedly higher values of AA content in
patisson fruits which varied from 157.90 mg.kg® to
267.30 mg.kg™ f. w., dependent on the cultivar. Similar
value of AA content in patisson (232.50 mg.kg™ f. w.) was
also presented in the study of Balbierz and Kolota (2017).
According to the USDA (2017), the AA content in Acorn
squash is 110 mg. kg™ f. w. All Acorn cultivars, tested in
this study, were expressed by higher content of AA in the
fruit pulp. After comparison of obtained results with study
of Andrejiova et al. (2016), Acorn squash (Cucurbita
pepo) can be marked as a slightly richer source of AA in
comparison with Cucurbita moschata, another important
squash species. Authors found a variability of AA content
in the fruits of Cucurbita moschata (six cultivars) in the
range from 138.8 mg.kg™ to 186.9 mg.kg™ f. w. Similar
value of AA content in Cucurbita moschata (139.9 mg. kg’
1 f. w.) was also presented in the study of Chua (2007).

Antioxidant activity
Antioxidants are wide group of various substances

free radicals, responsible for many serious diseases, €. g.
various cancer types, cardiovascular and neurological
diseases (Sindhi et al., 2013). In the group of antioxidants,
following substances are classified: flavanoids, vitamins C,
E or K, carotenoids, phenolic acids, selenium etc. (Nahak,
Suhar, Sahu, 2014).

From aspect of antioxidant activity, statistical differences
among Acorn cultivars and patisson cultivar were founded.
The values of antioxidant acitivity (AOA) were varied
from 5.29% (Acorn 'Jet Set’) to 10.80% (patisson ‘Orfeus’).
Obtained results are relatively comparable to the study of
Hamissou et al. (2013) who found the AOA (DPPH) of
Cucurbita pepo fruits (zucchini) on the level of 12.19%.
Olearova et al. (2013) found the variability of AOA in
Cucurbita pepo fruits in the range from 2.72% to 6.24%.
These values are, in average lower than the AOA of
patisson and Acorn cultivars in realised study. The study
of Gajewski et al. (2008) was focused on the comparison
of various Cucurbita species (Cucurbita pepo, Cucurbita
moschata, Cucurbita maxima) and quality of their fruits.
The AOA of Cucurbita pepo fruits (DPPH) was the lowest
from all tested species (9.5 — 13.6%); on the other side,
values were higher compared to our obtained results. Other
tested species, Cucurbita maxima and Cucurbita
moschata, were characterized by markedly higher AOA
compared to the Cucurbita pepo. The values of AOA in
Cucurbita maxima were ranged from 56.7% to 73.2%. The
AOA in the fruits of Cucurbita moschata was on the level
of 63.1%. The fact that Cucurbita moschata and Cucurbita
maxima are characterized by expressively higher AOA,
compared to the Cucurbita pepo, was also presented by
Altemini et al. (2016), Dinu et al. (2016) or Zhao et al.
(2015).

Total soluble solid (TSS)

Table 3 Quantitative parameters of patisson and Acorn pumpkin cultivars.

Species/ Yield AW
cultivar (t.ha'+SD) (g £SD)
Patisson 'Orfeus' 9.5+0.12° 780.7 £37.2°
Acorn 'Thelma Sanders' 11.8 +0.13° 584.6 +38.4°
Acorn 'Jet Set’ 12.0 £0.10" 769.2 £40.22
Acorn 'Table Gold* 14.7 +0.11° 532.4 +37.0°
Acorn '‘Cream of The Crop’ 17.8 £0.13% 708.8 £33.1°

AW — average fruit weight; SD — standard deviation.

Note: Values with different italics letters are significantly different at p <0.05 by LSD in ANOVA.

Table 4 Qualitative parameters of patisson and Acorn pumpkin cultivars.

Species/cultivar TC AA AOA TSS
(mg.kg™ £SD) (mg.kg™ £SD) (% +SD) (BRIX £SD)
Patisson 'Orfeus’ 1.10 +0.21° 57.30 +2.82° 10.80 +0.21° 0.5 +0.08°
Acorn 'Thelma Sanders' 10.34 +0.45° 124.84 +4.56° 5.57 +0.20° 3.4 +0.16°
Acorn 'Jet Set' 7.94 £0.23° 194.17 +3.78° 5.29 +0.12¢ 3.8+0.22°
Acorn 'Table Gold' 26.74 +0.68? 238.79 £3.55° 8.57 +£0.43° 2.0 +0.16°
Acorn ‘Cream of The Crop’ 7.31 £0.43° 144.71 +3.31° 10.23 +0.33° 1.6 £0.12¢

TC - total carotenoids; ascorbic acid (vitamin C); AOA — antioxidant activity; TSS — total soluble solids; SD — standard

deviation.

present in vegetables, fruits or other crops. They are
usually defined as substances which help to prevent human
organism in small amount against negative influence of

The content of soluble solids (mainly sugars) in
vegetable extracts is oftenly presented and marked as a
total soluble (refractometric) solid (Hegediisova,
Mezeyova, Andrejiova, 2015). The statistically
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significant differences of TSS among individual Acorn
squash cultivars and patisson cultivar were found. Values
of TSS were varied from 0.5 °BRIX (patisson 'Orfeus’) to
3.4 °BRIX (Acorn 'Thelma Sanders').

The significantly higher TSS in Cucurbita pepo fruits
(3.0 — 4.5 °BRIX), compared to this study, were presented
by Gajewski et al. (2008). Compared to the tested
patisson cultivar 'Orfeus’, Kolota and Balbierz (2015)
found higher values of TSS in the range from 1.57 °BRIX
to 1.91 °BRIX, in dependency on the patisson cultivar.
Silva and Bruce (2016) evaluated the content of TSS in
fruits of six Acorn squash cultivars and its values were
varied from 8.27 °BRIX to 10.42 °BRIX. Loy (2006)
found variability of TSS in Acorn squash cultivars in the
range from 5.9 °BRIX to 15.0 °BRIX. The significant
differences among TSS values were caused by various
harvest date and storage period of squash fruits. In all
metioned studies, the content of TSS in squash fruits was
expressively higher compared to the Cucurbita pepo
cultivars tested in realised experiment.

Several studies indicate that Cucurbita pepo fruits are
characterized by lower content of TSS in comparison with
some other Cucurbita species, e. g. Cucurbita moschata or
Cucurbita maxima (Gajewski et al., 2008; lacuzzo, Dalla
Costa, 2009; de Carvalho et al., 2015).

CONCLUSION

The Acorn squash (Cucurbita pepo) is less-known
cultivar type in Slovak Republic or Middle European
region generally. It is wide-spread and grown on the large
areas mainly in USA. The aim of this study was to
evaluate the important quantitative (yield per hectare,
average fruit weight) and qualitative (total carotenoids,
vitamin C, antioxidant activity, total soluble solids) yield
parameters of Acorn squash fruits (four cultivars) in
comparison with patisson which is typical squash type of
Cucurbita pepo in Slovak Republic. The average weight of
patisson fruits (780.7 g) was higher than its value in Acorn
squash cultivars (584.6 — 769.2 g). On the contrary, yield
of Acorn squash fruits (11.8 — 17.8 t.ha™') was markedly
higher compared to the patisson cultivar (9.5 t.ha™). Acorn
squash cultivars were showed the higher total carotenoid
content (7.31 — 26.74 mg.kg™ f. w.) in comparison with
patisson (1.10 mg.kg™ f. w.). Similarly, the higher content
of vitamin C (124.84 — 238.79 mg.kg™ f. w.) and total
soluble solids (1.6 — 3.8 °BRIX) in Acorn fruits compared
to the tested patisson cultivar (57.30 mg.kg™ f. w.;
0.5°BRIX) was found. On the contrary, the higher
antioxidant activity was found in patisson fruits (10.8%) in
comparison with Acorn cultivar fruits (5.29 — 10.23%)
Obtained results indicate that Acorn cultivars are very
interesting squash type with promising yield potential for
growing in conditions of Slovak Republic. The significant
aspect of Acorn squash cultivar is also quality of fruits,
which was expressively higher in several parameters
compared to the patisson - typical species of Cucurbita
pepo in conditions of Slovak Republic, or Middle Europe
region generally.

REFERENCES
Altemini, A., Watson, D. G., Choudhary, R., Dasari, M. R.,
Lightfoot, D. A. 2016. Ultrasound Assisted Extraction of

Phenolic Compounds from Peaches and Pumpkins. Plose
One, vol. 11, no. 2, p. 1-20.

Andrejiova, A., Hegediisova, A., Slosar, M., Baratova, S.
2016. Dynamics of selected bioactive substances changes in
Cucurbita moschata Duch. ex Poir. after storage and different
methods of technological processing. Acta Universitatis
Agriculturae et Silviculturae Mendelianae Brunensis, vol. 64,
no. 2, p. 387-393.
https://doi.org/10.11118/actaun201664020387

Balbierz, A., Kotota, E. 2017. The effects of nitrogen
fertilization and stage of fruit maturity at harvest on yield and
nutritional value of scallop squash. Acta Scientiarum
Polonorum Hortorum Cultus, vol. 16, no. 4, p. 33-43.
https://doi.org/10.24326/asphc.2017.4.4

Baratovd, S., Uher, A., Stefunko, M. 2011. Evaluation of
yield and quality characteristics of new selected varieties of
Cucurbita pepo conver. patissonina and Cucurbita pepo
convar. giromontiina. Acta horticulturae et regiotecturae, vol.
14, no. 2, p. 29-31.

Brand-Williams, W., Cuvelier, M. E., Berset, C. 1995. Use
of a free radical method to evaluate antioxidant activity. LWT
— Food Science and Technology, vol. 28, no. 1, p. 25-30.
https://doi.org/10.1016/S0023-6438(95)80008-5

Cazzonelli, C. 1., Pogson, B. J. 2010. Source to sink:
regulation of carotenoid biosynthesis in plants. Trends in
Plant  Science, wvol. 15, no. 5, p. 266-274.
https://doi.org/10.1016/j.tplants.2010.02.003
PMid:20303820

Chua, J. Y. 2007. Quantitative analysis of vitamin A,
vitamin C, and minerals in pumpkins (Cucurbita moschata) :
dissertation theses. Kota Kinabalu, Sabah, Malaysia
Universiti Malaysia Sabah. 60 p.

de Carvalho, L. M. J., de Carvalho, J. L. V., Faustino, R. M.
E. B., Kaser, I. M., Lima, V. G., de Sousa, D. S. F. 2015.
Variability of Total Carotenoids in C. moschata Genotypes.
Chemical Engineering Transactions, vol. 44, p. 247-252.

Dinu, M., Soare, R., Hoza, G., Becherescu, A. D. 2016.
Biochemical Composition of Some Local Pumpkin
Population. Agriculture and Agricultural Science Procedia,
vol. 10, p. 185-191.
https://doi.org/10.1016/j.aaspro.2016.09.051

Fiedor, J., Burda, K. 2014. Potential Role of Carotenoids as
Antioxidants in Human Health and Disease. Nutrients, vol. 6,
no. 2, p. 466-488. https://doi.org/10.3390/nu6020466
PMid:24473231

FAOSTAT (Food and Agriculture Organization of the
United Nations), 2016. [online] s.a. [cit. 2017-07-10].
Available at: http://faostat3.fao.org/browse/Q/*/E.

Gajewski, M., Radzanowska, J., Danilcenko, H., Jariene, E.,
Cerniauskiene, J. 2008. Quality of Pumpkin Cultivars in
Relation to Sensory Characteristics. Notulae Botanicae Horti
Agrobotanici Cluj-Napoca, vol. 36, no. 1, p. 73-79.

Gonzalez, M. J., Miranda-Massari, J. R. 2014. New Insights
on Vitamin C and Cancer. 1 ed. New York, USA : Springer-
Verlag. 69 p. ISBN 978-1-4939-1890-4.

Grosso, G., Bei, R., Mistretta, A., Marventano, S.,
Calabrese, G., Masuelli, L., Giganti, M. G., Modesti, A.,
Galvano, F., Gazzolo, D. 2013. Effects of Vitamin C on
health: a review of evidence. Frontiers in Bioscience, vol. 18,
no. 3, p. 1017-1029. https://doi.org/10.2741/4160

Hacisevki, A. 2009. An overview of ascorbic acid
biochemistry. Journal of Faculty of Pharmacy of Ankara,vol.
38, no. 3, p. 233-255.

Hamissou, M., Smith, A. C., Carter, R. E., Triplett, J. K.
2013. Antioxidative properties of bitter gourd (Momordica
charantia) and zucchini (Cucurbita pepo). Emirates Journal

Volume 12

No. 1/2018


https://doi.org/10.11118/actaun201664020387
https://doi.org/10.24326/asphc.2017.4.4
https://doi.org/10.1016/S0023-6438(95)80008-5
https://doi.org/10.1016/j.tplants.2010.02.003
https://www.ncbi.nlm.nih.gov/pubmed/20303820
https://doi.org/10.1016/j.aaspro.2016.09.051
https://doi.org/10.3390/nu6020466
https://www.ncbi.nlm.nih.gov/pubmed/24473231
https://doi.org/10.2741/4160

Potravinarstvo Slovak Journal of Food Sciences

of Food and Agriculture, vol. 25, no. 9, p. 641-647.
https://doi.org/10.9755/ejfa.v25i9.15978

Hegediisova, A., Mezeyova, I., Andrejiova, A. 2015.
Determination methods of selected biologically active
substances (Metddy stanovenia vybranych biologicky
aktivnych latok). Nitra : Slovenska pol'nohospodarska
univerzita. 72 p. ISBN 978-80-552-1420-7.

lacuzzo, F., Dalla Costa, L. 2009. Yield performance,
quality characteristics and fruit storability of winter sqush
cultivars in sub-humid areas. Scientia Horticulturae, vol. 120,
no. 3, p. 330-335.
https://doi.org/10.1016/j.scienta.2008.11.026

Kim, M. Y., Kim, E. J., Kim, Y. N., Choi, C., Lee, B. H.
2012. Comparison of the chemical compositions and
nutritional values of Various Pumpkin (Cucurbitaceae)
species and parts. Nutrition Research and Practice, vol. 6, no.
1, p. 21-27. https://doi.org/10.4162/nrp.2012.6.1.21
PMid:22413037

Kolota, E., Balbierz, A. 2015. Yield potential and fruit
quality of scallop suash (Cucurbita pepo L. var. patissonina
Greb. f. radiate Nois.) cultivars frown for processing. Acta
Agrobotanica, wvol. 68, no. 3, p. 261-266.
https://doi.org/10.5586/aa.2015.030

Loy, J. B. 2006. Interaction of harvest time and storage on
the attributes of eating quality in Acorn squash. HortScience,
vol. 41, no. 3, p. 496.

Maiani, G., Periago Caston, M. J., Catasta, G., Toti, E.,
Cambrodon, I. G., Bysted, A., Granado-Lorencio, F.,
Olmedilla-Alonso, B., Knuthsen, P., Valoti, M., B6hm, V.,
Mayer-Miebach, E., Behsnilian, D., Schlemmer, U. 20009.
Carotenoids: Actual knowledge on food sources, intakes,
stability and bioavailability and their protective role in
humans. Molecular Nutrition & Food Research, vol. 53,
suppl. no. 2, p. 194-218.
https://doi.org/10.1002/mnfr.200800053
PMid:19035552

Mendelova, A., Mendel, L., Fikselova, M., Marecek, J.,
Vollmanova, A. 2017. Winter squash (Cucurbita moschata
Duch) fruit as a source of biologically active components
after its thermal treatment. Potravinarstvo Slovak Journal of
Food Science, wvol. 11, no. 1, p. 489-495.
https://doi.org/10.5219/788

Merava, E. 2016. Zelenina : Situacna a vyhladova sprava k
31.12.2015 (Vegetables : Situation and perspective report to
the 31st December 2015). Bratislava : Vyskumny ustav
ekonomiky pol'nohospodarstva a potravinarstva. 50 p. ISSN
1338-8010.

Murkovic, M., Miilleder, U., Neunteufl, H. 2002.
Carotenoid Content in Different Varieties of Pumpkins.
Journal of Food Composition, vol. 15, no. 6, p. 633-638.
https://doi.org/10.1006/jfca.2002.1052

Nahak, G., Suar, M., Sahu, R. K. 2014. Antioxidant
Potential and Nutritional Values of Vegetables: A Review.
Research Journal of Medicinal Plants, vol. 8, no. 2, p. 50-81.
https://doi.org/10.3923/rjmp.2014.50.81

Olearova, H., Chlebo, P., Monka, A., Brindza, J. 2013.
Antioxidant activity of juvenile fruit pumpkin (Cucurbita
spp.) and their use in nutrition (Antioxida¢nd aktivita
juvenilnych plodov tekvic (Cucurbita spp.) a ich vyuzitie vo
vyzive). In XXX. Zoborsky den a XI. Zapadoslovensky deri o
osteoporéze 2013: zbornik z vedeckej konferencie s
medzinarodnou ucastou konanej pri prilezitosti 65 rokov
cinnosti Specializovanej nemocnice sv. Svorada a Zobor, n. o.
a v ramci Cyrilo-metodského roku v Nitre pri prileZitosti
1150. vyrocia prichodu sv. Cyrila a Metoda na Velku

Moravu. Nitra : Specializovand nemocnica sv. Svorada, p.
170-176. ISBN 978-80-552-1011-7.

Pal, J., Sanal, M. G., Gopal, G. J. 2011. Vitamin-C as anti-
Helicobacter pylori agent: More prophylactic than curative-
Critical review. Indian Journal of Pharmacology, vol. 43, no.
6, p. 624-627.

Silva, E., Bruce, D. 2016. Organic Acorn and Delicata
Winter Squash . Madison, USA : University of Wisconsin. 11
p.
Sindhi, V., Gupta, V., Sharma, K., Bhatnagar, S., Kumari,
R., Dhaka, N. 2013. Potential applications of antioxidants - A
review. Journal of Pharmacy Research, vol. 7, no. 9, p. 828-
835. https://doi.org/10.1016/j.jopr.2013.10.001

Slosar, M., Baratova, S., Hegediisova, A. 2013. Carotenoids
as important component of human nutrition. Slovak Journal of
Health Sciences, vol. 4, no. 2, p. 13-20.

Stan, M., Soran, M. L., Marutoiu, C. 2014. Extraction and
HPLC Determination of the Ascorbic Acid Content of Three
Indigenous Spice Plants. Journal of Analytical Chemistry,
vol. 69, no. 10, p. 998-1002.
https://doi.org/10.1134/S106193481410013X

Strang, J., Bale, K., Snyder, J., Smigell, C. 2006. Winter
Squash & Pumpkin Variety Evaluation. West Lafayette, USA
: Purdue Agriculture. 6 p.

Strang, J., Satanek, A., Snyder, J., Slone, D., Lowry, D.,
Blandford, L., Helsabeck, S., Holden, J. 2001. Acorn and
specialty winter squash variety evaluation Midwest
Vegetable Trial Report for 2001. West Lafayette, USA :
Purdue Agriculture. 6 p.

Tang, G. 2010. Bioconversion of dietary provitamin A
carotenoids to vitamin A in humans. The American Journal of
Clinical Nutrition, wvol. 91, no. 5, p. 1468-1473.
https://doi.org/10.3945/ajcn.2010.28674G
PMid:20200262

USDA, 2016. USDA National Nutrient Database for
Standard Reference, release 28, slightly revised May, 2016,
United States Department of Agriculture, Agricultural
Research Service [online] s.a. [cit.2017-11-16] Available at:
http://ndb.nal.usda.gov/ndb/search.

USDA, 2017. USDA National Nutrient Database for
Standard Reference, release 28, U.S. Department of
Agriculture, Agricultural Research Service [online] s.a.
[cit.2017-11-16] Available at:
http://ndb.nal.usda.gov/ndb/search.

Wyatt, L. E., Strickler, S. R., Mueller, L. A., Mazourek, M.
2015. An acorn squash (Cucurbita pepo ssp. ovifera) fruit and
seed transcriptome as a resource for the study of fruit traits in
Cucurbita. Horticulture Research, vol. 2, p. 14070.
https://doi.org/10.1038/hortres.2014.70
PMid:26504561

Zhao, J., Liu, W., Chen, D., Song, Y., Zhang, Y., Ni, Y., Li,
Q. 2015. Physicochemical and Antioxidant Properties of
Different Pumpkin Cultivars Grown in China. Advance
Journal of Food Science and Technology, vol. 9, no. 4, p.
308-316. https://doi.org/10.19026/ajfst.9.2014

Acknowledgments:
This work was supported by grant VEGA 1/0087/17.

Contact address:

Miroslav  Slosar, Slovak University of Agriculture,
Faculty of Horticulture and Landscape Engineering,
Department of Vegetable Production, Tr. A. Hlinku 2, 949
76 Nitra, Slovakia, E-mail: Miroslav.slosar@uniag.sk
Ivana Mezeyova, Slovak University of Agriculture,
Faculty of Horticulture and Landscape Engineering,

Volume 12

No. 1/2018


https://doi.org/10.9755/ejfa.v25i9.15978
https://doi.org/10.1016/j.scienta.2008.11.026
https://doi.org/10.4162/nrp.2012.6.1.21
https://www.ncbi.nlm.nih.gov/pubmed/22413037
https://doi.org/10.5586/aa.2015.030
https://doi.org/10.1002/mnfr.200800053
https://www.ncbi.nlm.nih.gov/pubmed/19035552
https://doi.org/10.5219/788
https://doi.org/10.1006/jfca.2002.1052
https://doi.org/10.3923/rjmp.2014.50.81
https://doi.org/10.1016/j.jopr.2013.10.001
https://doi.org/10.1134/S106193481410013X
https://doi.org/10.3945/ajcn.2010.28674G
https://www.ncbi.nlm.nih.gov/pubmed/20200262
https://doi.org/10.1038/hortres.2014.70
http://europepmc.org/abstract/MED/26504561
https://doi.org/10.19026/ajfst.9.2014

Potravinarstvo Slovak Journal of Food Sciences

Department of Vegetable Production, Tr. A. Hlinku 2, 949
76 Nitra, Slovakia, E-mail: ivana.mezeyova@uniag.sk

Ondrej Hegedis,

J.

Selye University, Faculty of
Economics, Department of Management, Bratislavska str.

Alzbeta Hegediisova, Slovak University of Agriculture, 3322, 945 01 Komarno, Slovakia, E-mail:
Faculty of Horticulture and Landscape Engineering, hegeduso@uijs.sk
Department of Vegetable Production, Tr. A. Hlinku 2, 949
76 Nitra, Slovakia, E-mail: alzbeta.hegedusova@uniag.sk
Volume 12 98 No. 1/2018



