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Production technology and characteristics of Styrian
pumpkin seed oil
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Cucurbita peposubsp. pepovar. Styriaca, the so-called Styrian oil pumpkin, is a phylogenetically young
member of theCucurbitaspp. A single mutation occurred only in the 19th century and led to dark green
seeds with stunted outer hulls. This mutation facilitated the production of Styrian pumpkin seed oil that
became a regional specialty oil in the south-eastern part of Europe during the last few decades. We
describe in this article the production and economic value of this edible specialty oil as well as the most
important parameters relevant for its quality. Furthermore, we report on its molecular composition
including fatty acids, vitamins, phytosterols, minerals, polyphenols, and those compounds that are
responsible for its color, taste and flavor. Finally, information is provided on potential contaminants of
Styrian pumpkin seed oil as well as its putative beneficial health effects.
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1 Introduction

Styrian pumpkin seed oil is made from seeds of the special
pumpkin variety that first emerged in Austria•s south eastern
province of Styria. This class of plants belongs to the New
World squash family, and recent phylogenetic studies revealed
that the common ancestor of all the currentCucurbita pepo
subsp.pepovarieties probably originates from Southern Mex-
ico [1]. It was imported to Europe in the post-Columbian era,
and today it is cultivated as food and for decorative purposes
in nearly all warm and temperate parts of the globe. Edible oils
are produced from various Cucurbita pepospecies in South
Eastern Europe, several African countries and China. When
edible oils are pressed fromCucurbitaspp., usually light yellow
and clear oils are obtained. However, the pumpkin seed oil
produced in Austria•s south eastern province of Styria is dark
green and shows dichroism. Styrian pumpkin seed oil is pro-
duced from a special variety within the subspeciesCucurbita
peposubsp. pepo, which emerged in the first half of the 19th

century in this region. This pumpkin variety is called •Styrian
oil pumpkinŽ or Cucurbita peposubsp.pepovar. Styriaca, and

has been formed by an accidental natural mutation. It is the
result of a mutation in a single recessive gene [2] and led to a
very thin outer hull (naked or hull-less seeds; Fig. 1A), which
highly facilitates the production of this regional specialty oil
and also leads to its dark green color. Nowadays, numerous
varieties/hybrids have been generated from the original Styr-
ian oil pumpkin in order to improve yield and seed content, or
to introduce resistance against field pests and/or viruses.
Inferred from the production process (see Section 2.1), Styr-
ian pumpkin seed oil is classified as a natural edible oil; how-
ever, it stands between so-called •virgin oilsŽ and refined oils
since its production process involves a roasting step but no
refining of the product from the first pressing.

Recently, we published a comprehensive review describ-
ing and comparing several aspects of Styrian oil pumpkin
seeds with the corresponding Styrian pumpkin seed oils [3].
This article here describes the production and economical
importance of Styrian pumpkin seed oil for the region, its
detailed composition, parameters of its quality, and finally
its putative health effects. Therefore, we searched for rele-
vant scientific literature using the Chemical Abstracts and
PubMed databases and considered all publications dealing
with Styrian pumpkin seed oil. All other pumpkin seed oils
made from any other pumpkin family (e.g. C. maxima, Tel-
fairia occidentalis) were excluded since they yield totally dif-
ferent products.
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Figure 1. Spectral properties of Styrian pumpkin seed
oil. (A) Styrian oil pumpkins and their stunted hull-less
green seeds from which the oil is obtained. (B) Transillu-
mination image of high-quality Styrian pumpkin seed oil
before (top) and after (bottom) sun light-induced oxida-
tive deterioration (5 days of sun exposure). (C) UV/VIS
absorption spectrum of Styrian pumpkin seed oil
(recorded in methanol). (D) Styrian pumpkin seed oil
shows red fluorescence with an emission maximum of
635 nm: normalized excitation (solid line) and emission
spectra (dotted line) in methanol.

2 Production technology and economical
importance of Styrian pumpkin seed oil

2.1 Production technology

The seeds of the Styrian oil pumpkin are harvested in mid
autumn, immediately dried to a residual water content of 5…
7 wt-%, and ground. The hull-less seeds of the Styrian oil
pumpkin are enriched in their oil content as compared to
other Cucurbita pepospp., with crude oil contents ranging
from 41 up to 59 wt-%, depending on the genetic diversity [4].
The remaining flesh of the pumpkins is of lower quality as
compared to squash (e.g. C. moschata) and marrow (e.g.
C. maxima) and serves sometimes as addition to animal food.
To the dried ground kernels, fresh water and table salt is added
to form a soft pulp. The pulp is roasted for up to 60 min at
temperatures around 1007C, which results in coagulation of
the protein fraction and permits convenient separation of the
lipid fraction by pressing. This roasting process is responsible
for the generation of the typical aroma of the end product.
The subsequent pressing process is performed under iso-
thermal conditions at pressures between 300 and 600 bar,
leading to a dark green oil as the end product. Since the
pressing process is not exhaustive, the remaining pressing
cakes still contain considerable amounts of the valuable oil.
However, the oil from a second pressing step can only be used
for lower-quality products, e.g.as admixture in salad oils. After

this second pressing, the pressing cakes are merely used as
swill, although they still contain a reasonable amount of car-
otenoids [5].

Styrian pumpkin seed oil production is still predominantly
handcraft and is performed mostly by small regional oil mills.
The individual small farmers bring in their dried pumpkin
seeds and get back the oil as a service of the mill, the latter
being either paid or pocketing a small percentage of the
product. A few oil mills produce the oil after buying the
pumpkin seeds from small farms in the region. Some bigger
farms have their own oil production. Automated and con-
tinuous production exists only in the very early experimental
state and is currently not of any quantitative importance.
However, the latter approach is also undesired, since one
hallmark of Styrian pumpkin seed oil is its individuality and
that it is handcraft. As a consequence, standardization over the
dozens of oil mills and the hundreds of different products that
are due to individual pumpkin seed batches is very difficult to
achieve.

2.2 Quality control of Styrian pumpkin seed oil

Styrian pumpkin seed oil is a regional specialty product that
has to undergo several steps of quality control before it is
classified as a product protected in its geographical origin by
European law (•Protected Geographical IndicationŽ; [6]).

ª 2008 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim www.ejlst.com











Eur. J. Lipid Sci. Technol. 2008, 110, 637…644 Styrian pumpkin seed oil 643

duced for the consumer market is recommended, since levels
in the very low mg/kg range, especially of the heavy-fraction
PAH, are generally considered to be hazardous to human
health.

5 Styrian pumpkin seed oil in health and
disease

It was reported that many plant-derived homologues of cho-
lesterol (phytosterols and phytostanols) showed a plasma
cholesterol-lowering effect. Several studies have investigated
the cholesterol-lowering mechanisms of phytosterols, which
were reviewed only recently [45…47]. Dietary uptake of phy-
tosterols appears to be as important in cholesterol lowering as
a reduction in consumption of saturated fats. Since glycosy-
lated and free phytosterols were found in the seeds [48], but
only the more lipophilic free phytosterols have been detected
in the oil, it can be speculated that the latter, together with the
high content of linoleic acid, can exert beneficial health effects
in lipid-associated disorders like atherosclerosis.

Although there are certain indications of beneficial effects
of Styrian pumpkin seeds in the treatment of benign prostate
hyperplasia (BHP) stages I and II (reviewed in [3]), it is highly
unlikely that there is any contribution of Styrian pumpkin seed
oil as inferred from its composition.

6 Perspectives

New World Cucurbita spp., known in Europe since the early
16th century [49], are appreciated for their nutritional quali-
ties and acquired the status of a •healthy oilŽ in the consumer•s
perception. As for Styrian pumpkin seed oil, which is rich in
linoleic acid but also in antioxidants (lipophilic tocopherols
and polar compounds) and phytosterols, potential beneficial
health effects due to its minor secondary components need to
be proven yet. However, its vitamin E content is sufficiently
high to contribute significantly to the recommended daily
intake of the German Society for Nutrition [16]. In future,
more research is necessary to reveal the detailed molecular
structures and the biological effects of the polar secondary
plant components of the Styrian oil pumpkin seeds and their
corresponding oils.

The Styrian oil pumpkin is a plant/crop that possesses an
enormous potential for future research. Improvement of
Styrian oil pumpkin breeding lines and, as a consequence, of
their oils is certainly a main objective in this context. It will no
longer be based solely on classic farming methods, but will
take advantage of the modern techniques of molecular biology.
For instance, once molecular candidates useful for BHP
treatment are elucidated, breeding lines can be improved with
respect to these components. Another ambitious goal that
could be achieved in a not too distant future is the hetero-
logous expression of enzymes generatinga-linolenic acid of

the n-3 family of polyunsaturated fatty acids, leading to a
modified crop and an oil of even more interesting nutritional
properties.
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