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Abstract
The impact of rapeseed storing under increased moisture on the quality of fat was investigated.
The studies were carried out with the samples of rapeseed with 11% and 17% moisture. The direction
and rate of changes in rapeseed fat during storage at 20oC in an atmosphere of saturated solutions of
sodium chlorine (NaCl) and potassium nitrate (KNO3) was determined with regression equations for
quality descriptors, including: acid value (AV), peroxide value (PV), anisidine value (AnV), total
colour (TC) and composition of fatty acids. At the same time mouldy seed content (MSC) was
determined. It was detected a rapid growth of moulds on rapeseed with 17% moisture while there was
a lack of visible changes on the surface of seeds with 11% moisture. During 21-day storage,
unfavourable hydrolytic and oxidative changes in fat of rapeseed were shown, which resulted in
an increase of AV from 8.29 to 10.89 mg KOH g–1 and PV from 2.04 to 10.52 mEq O2 kg–1 and 7.67
from to 13.83 mg KOH g–1 and from 4.12 to 14.38 mEq O2 kg–1 for the seeds with 11% and 17%
moisture, respectively. At the same time reduction in the nutritional value was observed, as a result
of the modifications in the composition of fatty acids. During the storage of rapeseed, regardless of
their moisture, a progressive reduction in the share of polyunsaturated fatty acids of n-6 and n-3
families (by 14.0% at 11% moisture and by 31.6% at 17% moisture) and an increase in the share of
monounsaturated fatty acids (by 4.4% at 11% moisture and by 10.5% at 17% moisture) were recorded.
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Abstrakt

Badano wpływ przechowywania nasion rzepaku w warunkach podwyższonej wilgotności na
jakość zawartego w nich tłuszczu. Materiał badawczy stanowiły próbki nasion rzepaku o wilgotności
11 i 17%. Kierunek i tempo zmian w tłuszczu nasion w czasie przechowywania w 20oC w atmosferze
nasyconych roztworów chlorku sodu (NaCl) i azotanu potasu (KNO3) określano poprzez wyznaczenie
równań regresji dla wyróżników jakościowych, takich jak: liczba kwasowa (AV), liczba nadtlenkowa
(PV), liczba anizydynowa (AnV), barwa ogółem (TC) oraz skład kwasów tłuszczowych. Równocześnie
wyznaczano udział nasion spleśniałych (MSC). Stwierdzono szybki rozwój pleśni na nasionach
rzepaku o wilgotności 17%, natomiast brak widocznych zmian na powierzchni nasion o wilgotności
11%. W trakcie 21-dniowego okresu przechowywania w tłuszczu nasion zaszły niekorzystne zmiany
hydrolityczne i oksydacyjne skutkujące wzrostem wartości AV od 8,29 do 10,89 mg KOH g–1
i PV od 2,04 do 10,52 mEq O2 kg–1 w przypadku wilgotności 11% i odpowiednio AV od 7,67
do 13,83 mg KOH g–1 i PV od 4,12 do 14,38 mEq O2 kg–1 dla wilgotności 17%. Równocześnie nastąpiło
obniżenie wartości żywieniowej tłuszczu w wyniku zmian składu kwasów tłuszczowych. Podczas
przechowywania nasion rzepaku, niezależnie od ich wilgotności, zaobserwowano stopniowe zmniejszanie się udziału polienowych kwasów tłuszczowych z rodziny n-6 i n-3 (o 14,0% w wilgotności 11%
oraz o 31,6% w wilgotności 17%) i zwiększanie się udziału kwasów monoenowych (o 4,4% w wilgotności 11% oraz o 10,5% w wilgotności 17%).

Introduction
In Poland, rapeseed is the basic raw material for the oil industry and is
used for only mechanical extraction of oil to produce cold pressed oil as well as
mechanical and chemical extraction of crude oil to produce refined edible oil,
margarine and other culinary fats. Supplying raw material with high technological quality, specified with the standard Rośliny przemysłowe oleiste...
PN-90/R-66151, is a prerequisite for obtaining high quality rapeseed oil.
Rapeseed is a “delicate” material, which is determined by its morphology,
structure and chemical composition. Agricultural procedures (timing of harvest and damages), transport, drying, cleaning and inappropriately selected
storing conditions contribute to a decrease in the technological value of seeds
and the quality of their lipids (TYS et al. 2003). Elevated seed temperature and
moisture during storage induce biochemical changes and growth of moulds
that are found on the surface of seeds. The products of oxidative and hydrolytic
transformations of lipids produced by moulds decrease the palatability of oil
(SATHYA et al. 2009) and are dangerous to human health (SZWED 2000). Some
species of moulds are able to produce myrosinase enzyme that is responsible
for degradation of glucosinolates, presented in rapeseed to compounds that can
harmful to human health (WILSKA-JESZKA 2000). Moreover, fungal toxins have
strong carcinogenic, mutagenic, teratogenic, cytotoxic and hallucinogenic
properties (PIONTEK 1999). A safe storage period is until the signs of moulding
become visible to a naked eye. After this time, the chemical composition of
seeds and fat is modified to such an extent that the consumption of products
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manufactured from such raw material becomes dangerous to human health
(SZWED 2000).
This method for determining a safe storage period of rapeseed is simple, yet
it may give rise to some reservations. The human eye gets tired quickly and is
incapable of noting subtle changes in a visually-inspected object, whereas
biochemical changes in the seed may be substantial. The knowledge of
dynamics and direction of qualitative changes in fat allow for a determination
of a safe storage period for seeds, thereby limiting losses of raw material used
to manufacture good quality oil (RYNIECKI 2005).
Rapeseed harvested in Poland has usually water content in a range of 7% to
17%. There is a need to decrease water content in them to a level 6–7%, which
allows to store safely with no risk of seed deterioration (RUDZIŃSKA et al. 2006).
However, there are few studies on the impact of storage time prior to
submission of seed drying. Moreover, studies carried out previously have been
based on visual analysis of the state of moulding the seeds.
The objective of the paper was to determine, in the model studies, the
impact of the changes in fat of rapeseed stored under increased moisture. The
direction and speed of these changes were evaluated based on the regression
equations determined for quality descriptors for fat: acid value (AV), peroxide
value (PV), anisidine value (AnV), total colour (TC) and the composition
of fatty acids.

Material and Methods
The study was carried out with rapeseed of the Bios cultivar without any
visible mechanical and microbiological damage (inspection under a magnifying
glass). The seeds contained good quality fat (AV = 0.45 mg KOH g–1, PV = 0.87
mEq O2 kg–1 and AV = 0.52). The seeds were divided into two samples of 300
g each. The seeds were moisturized: one sample to 11% and the other sample to
17% moisture and each was then equally separated into 10 sterile glass
containers (the thickness of the seed layer was 1 cm). The seeds were stored in
tightly-sealed glass desiccators at 20oC in an atmosphere of saturated solutions
of sodium chlorine (NaCl) and potassium(V) nitrate (KNO3) for the samples
with 11% and 17% moisture, respectively. The generated conditions allowed us
to preserve the moisture of the seeds at the established level (TYS et al. 2003,
QUIRIJNS et al. 2004). The time of moisture equalization was 2 days and from
this point storage of moist rapeseed samples were started. The storage test
lasted for 21 days. From each desiccator, one glass container was taken for
testing every 48 or 72 hours.
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The percentage of mouldy seed content (MSC) was determined in the
samples of seeds with 11% and 17% moisture at the established time intervals.
The seeds were then ground in an IKA Labortechnik mill. Fat was extracted
from the comminuted material with Folch’s method (FOLCH et al. 1957).
The following parameters were determined for lipids: acid value (AV) according to Oleje i tłuszcze... PN-EN ISO 660: 1998, peroxide value (PV) according to
Oleje i tłuszcze... PN-A-86934: 1995, anisidine value (AnV) according to Oleje
i tłuszcze... PN-EN ISO 6885: 2001, total colour (TC) according to Oleje
i tłuszcze... PN-A-86934: 1995 and composition of fatty acids according to Oleje
i tłuszcze... PN-EN ISO 5508: 1996. Methods selected in this study are
comparable to AOCS methods WARNER and ESKIN 1995).

Statistical Analysis
An arithmetic mean and standard deviation (all analysis were conducted in
triplicate) for the parameters of each sample were determined. Obtained results
were statistically analyzed using the Statictica 10.0 PL (StatSoft Poland)
software. In order to indicate significance of differences between stored samples
analysis of variance (ANOVA) with the Duncan test of p ≤ 0.05 significance level
was used. Moreover, there were determined Pearson correlation coefficients (r)
between selected quality factors. The direction of changes in the values of
quality factors during storage were described on the basis of determined
regression equations and of calculated determination coefficients R2.

Results and Discussion
The moisture of rapeseed at 11% secured its safe storage for 21 days at 20oC
(Figure 1a–c). For the seeds with 17% moisture, a rapid increase in MSC was
observed (Figure 1d–f). The proportion of mouldy seeds increased proportionally during storage (by app. 3% after every 5 days) – Figure 2.
An increase in rapeseed moisture favours more rapid growth of moulds,
which has been confirmed by many authors (BIELECKA et al. 1994, 1995,
KORNIŁŁOWICZ-KOWALSKA et al. 2000). RYNIECKI (2005) reports that rapeseed
with 12% moisture stored at 20oC does not show any visible signs of moulding
for 5 weeks while on seeds with 16% moisture the first moulds become visible
as early as after one day of storage. The results recorded in this study are
comparable to the aforementioned. Storing rapeseed with 11% moisture did
not cause any visible signs of moulding for 21 days (Figure 1a–c), whereas on
the seeds with 17% moisture the symptoms were noted on the second day
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Fig. 1. Changes in moulding of rapeseed during storage: seeds with 11% moisture (a–c) and seeds with
17% moisture (d–f)

Fig. 2. Changes of mouldy seeds content (MSC) during storage seeds with 11% and 17% moisture;
the different letters (a, b, c ...) for each moisture separately present significant differences (p ≤ 0.05)

of storage (Figure 1e). TAŃSKA et al. (2011) found that the amounts of moulds
increased successively on the surface of rapeseed with 11% moisture. However,
up to 15 days, the mould growth was slow and not detectable by either human
eye or digital image system. The authors also demonstrated that quantity and
type of moulds occurring on the rapeseed surface is connected to both the seed
size and the area of rape cultivation. BURRELS et al. (1980) suggest that the
“clumping” is a good criterion for determining a safe storage period for moist

490

Alicja Faron, Małgorzata Tańska

rapeseed. In cited research seeds with 17% moisture start to agglomerate on
day 4 during storage at 20oC. In order to prevent spoiling, seeds should be dried
not later than on day 4.
The Polish Standard specifies the limit of mouldy seeds at not higher than
0.4%. Based on the conducted studies, it was found that moist seeds (17%)
stored for up to 2 days (Figure 2) met the requirements for the proportion of
mouldy seeds and might be used in production. However, until that time, some
unfavourable quality changes may have taken place in fat which hinder the
process of oil refinement (NIEWIADOMSKI 1993). Hydrolysis occurring in the
presence of water may also provoke lipid deterioration. The growth of moulds
additionally intensifies hydrolysis and causes rancidity. TYS et al. (2003, 2006)
suggest that moist seeds may be stored at low temperatures. Temperatures
below 10oC are appropriate for seeds with over 12% moisture. The mass of
seeds stored at low temperatures showed lower biological activity and, therefore, the stability of the arrangement was preserved even at higher moisture.
A long period of seeds cooling (for up to 4 weeks) is problematic and results
from poor heat conductivity and, thus, there is a possibility of fat spoiling in
seeds even at an early stage of storage.
An increase in AV and PV during storage was recorded for both samples of
rapeseed (Figure 3, Figure 4) with the seeds of 17% moisture expressing
a faster rate of these changes. The same results have been reported by other
researchers (MILLS and SINHA 1980, OSEK 2000, TAŃSKA and ROTKIEWICZ 2003,
SKIBA et al. 2005). The changes in AV of fat during storage of both rapeseed
samples were described with a linear function (Figure 3) whereas the changes
in the PV of fat were described with a square function (Figure 4). Moreover,

Fig. 3. Changes of acid value (AV) of fat during storage of rapeseed; the different letters (a, b, c, ....) for
each moisture separately present significant differences (p ≤ 0.05)
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it was found that the changes in AV and PV for the seeds with 17% moisture
correlated with the changes in MSC. The correlation coefficients were 0.95 and
0.93, respectively (p ≤ 0.05, results not shown).
During the storage of biological plant material, hydrolytic and oxidative
transformations of fat occur simultaneously. With higher moisture, the rate of
these changes increases due to the activation of native enzymatic system and
seeds respiration. Seeds are heated, which additionally potentiates hydrolysis
and oxidation of fat. These conditions are favourable for mould growth and
their metabolic processes also intensify hydrolysis and oxidation of fat in seeds.
Furthermore, the damage caused by the penetration of moulds deep into the
seed exposes fat to oxygen, facilitating auto-oxidation (SZWED 2000, SATHYA et
al. 2009).

Fig. 4. Changes of peroxide value (PV) of fat during storage of rapeseed; the different letters
(a, b, c, ...) for each moisture separately present significant differences (p ≤ 0.05)

The Polish Standard for rapeseed sets the maximum AV at 3 mg KOH g–1 of
fat. The recorded results significantly exceeded this value as early as at the
beginning of storage period and lipid spoiling probably occurred at the stage of
seed moisturizing. The rapid increase in the number of acid value at the seed
moisturizing may be due to the presence of microdamages that are not visible
to the “naked eye”, as well as the level of seed infestation and fungal
characteristics. Microdamages caused by mechanical forces during harvest and
transport can facilitate the distribution of moulds to the interior of the seeds
through the broken coat (BIELECKA et al. 1994, MILLS 1996). NEGEDU (2012)
reported differences in lipolytic activity of different mould species. The fast
increasing of free fatty acid content was observed on castor oil mediums with
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Aspergillus flavus and Aspergillus niger, while Cephaliopora irregularis and
Penicillium chrysogenum showed low lipolytic activity.
The initial value of PV was 2.04 and 4.13 mEq O2 kg–1, respectively, for
seeds with 11% and 17% moisture. It may be thus concluded that lipids in the
seeds had a low initial degree of oxidation, regardless of the level of moisture.
Comparable results for crude rapeseed oil have been reported by other authors
(GUILLEN and CABO 2002, KOSKI et al. 2002).
The studies indicate that fat in moist seeds is not suitable for processing
despite low PV. The evaluation of moulding degree is, thus, not a precise
descriptor of fat quality. This is evidenced by the changes in AV and PV of fat
in the seeds with 11% moisture, on which no signs of moulding were noted by
means of visual inspection.
The recorded changes in AnV during storage indicate a process of secondary oxidation of lipids in the seeds with both 11% and 17% moisture (Figure 5).
The AnV showed considerable fluctuations during the experiment, which
hindered a determination of its changes over time and the formulation of
regression equations. It may have resulted from the loss of volatile aldehydes
and ketones, which are products of the secondary oxidation of fat (RICHARDS et
al. 2005, WIJESUNDERA et al. 2008). It is assumed that fat of good quality should
have an AnV below 2 units (SUBRAMANIAN et al. 2000). In the presented paper,
the initial AnV was lower than the limits set by cited authors, but only up to
day 2 of storage. However, the AnV procedure was developed to use the
reaction primarily 2-alkenals with p-anisidine reaget (WARNER and ESKIN
1995). Under elevated moisture, fat in rapeseed may rapidly undergo hydrolytic rancidity. This process occurs when water is attached to double
bounds of fatty acids and, as a result, hydroxy acids are formed (TYS et al. 2006,
JACKOWSKA et al. 2008). When moulds grow, ketone rancidity may take place.
A number of fungal bioconversions of medium chain fatty acids can occur,
leading to the production of volatile methyl ketones and secondary alcohols.
This process begins by α- and β-dehydrogenation or β-oxidation on the residues
of saturated fatty acids. Methyl ketones are the products of these transformations and their presence makes fat unusable for food processing
(NIEWIADOMSKI 1993, TYS et al. 2006, JACKOWSKA et al. 2008). The important
food spoilage fungi Aspergillus, Penicillium, Cladosporium, and Fusarium
have all been shown to produce volatile methyl ketones and secondary alcohols
from medium chain fatty acids (SCHNURER i in. 1999). ITO et al. (1990) reported
that, for example, at the middle stage of Aspergillus oryzae growth the
production of volatile compounds is maximum and decreases thereafter.
Results of these analysis of mycelial growth and the production of volatile
compounds show that the tendency of the almost volatile compounds corresponds better with the mycelial growth rate than the mycelial weight.
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The tendency of 1-octen-3-ol is different from other volatile compounds; it
increases with the cultivation time and does not decrease. SCHNEPF et al. (1991)
reported that anisidine value shows to lack sensitivity when oil is stored for up to
20 weeks at 22oC in the dark, either with or without oxygen in the headspace.

Fig. 5. Changes of anisidine value (AnV) of fat during storage of rapeseed; the different letters
(a, b, c, ...) for each moisture separately present significant differences (p ≤ 0.05)

Fig. 6. Changes of TC of fat during storage of rapeseed; the different letters (a, b, c, ...) for each
moisture separately present significant differences (p ≤ 0.05)

It was impossible to determine the direction of TC changes in fat during
storage (Figure 6). Until day 11, the TC values showed minor fluctuations and
there was a subsequent increase in this descriptor followed by a decrease after
day 14 and day 16 for the seeds with 11% and 17% moisture, respectively.
The changes of TC during storage could be a result of two phenomena: mould
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growth on seeds and transformations of pigments which protect fat against
oxidation.
Fungal cells multiply on the initial days of storage. Some mould species are
capable of producing pigments that give them protection against sunlight.
Depending on the species, moulds produce yellow, yellow-brown, brown, black
and green pigments (TWARUŻEK 2006). Some species of Aspergillus, Penicillium and Alternaria genera are able to produce kojic acid with a yellow colour
(SHIOMI et al. 2002, LI et al. 2003). Yellow phomaligols, belonging to cyclohexenone pigments, are produced by Phoma lingam fungus (ELBANDY et al.
2009). Fusarium moulds generate pink and reddish-brown pigments (VELMURUGAN et al. 2010). These compounds may absorb waves of similar lengths
as carotenoids and chlorophylls, which explains an increase in TC with an
expansive growth of moulds.
During the subsequent days of storage, carotenoids underwent massive
oxidation. These pigments are natural antioxidants that protect rapeseed fat
against the harmful impact of oxygen, light and temperature. They are
oxidized more rapidly as they contain a high proportion of unsaturated bounds.
Since they are transformed into short-chained, colourless compounds during
this process (CAZZONELLI 2011), their transformations more significantly
impacted the changes in TC.
During the experiment, there were several changes in the proportions of
individual fatty acids (Figure 7). The biggest changes were noted for oleic,
linoleic, linolenic and palmitic acids, the acids which constitute the major
fraction of rapeseed fat. During storage, a proportion of polyunsaturated acids
– linoleic (n-6 family) (Figure 7a) and linolenic (n-3 family) (Figure 7b)
– decreased, whereas the proportion of saturated palmitic acid (Figure 7c) and
monounsaturated oleic acid (Figure 7d) – increased. The changes in the
proportion of fatty acids, independent on moisture of seeds, were presented by
squared functions (Figure 7). The seeds with higher moisture showed a higher
rate of changes in fatty acids.
An increase in the degree of saturation of double bounds in fatty acids is
associated with providing higher oxidative stability of rapeseed oil (NEFF et al.
1997). The intensive oxidation and hydrolysis which accompany mould growth
speed up the rate of double bound saturation in polyunsaturated fatty acids
(VAN ETTEN and GOTTLIEB 1965). To a minor degree, some moulds may
contribute to an increase in the content of saturated fatty acids because they
are capable of synthesizing palmitic and stearic acids. For example, the most
important fatty acids obtained from culture of Aspergillus flavus were palmitic
acid (14.97%), stearic acid (10.82%), oleic acid (35.82%) and linoleic acid
(34.26%), which represented 95% total fatty acid content (FRAGA et al. 2008).
Also in Penicillium chrysogenum, Penicillium citrinum and Penicillium
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Fig. 7. Changes of fatty acid composition during storage of rapeseed: linoleic (a), linolenic (b), palmitic
(c) and oleic (d) acids; the different letters (a, b, c, ...) for each moisture separately present significant
differences (p ≤ 0.05)

digitatum cultures, detected by KORNIŁŁOWICZ-KOWALSKA et al. (2000) on the
surface of rapeseed, palmitic acid accounted for approximately 17% and stearic
acid for 4–10% of the total fatty acid content (LOPES DA SILVA et al. 1998).
ETTEN and GOTTLIEB (1965) found that during growth of Penicillium antrovenetum, share of linoleic acid decreased from 65.7 to 31.5%, whereas the
percentage of palmitic and stearic acids increased from 13.9 to 19.5% and from
1.5 to 12.8%, respectively.
The changes in the proportions of individual fatty acids influenced the
changes in their ratios (Table 1). A decrease in the content of n-3 and n-6 acids
and a change in their ratio are unfavourable from a nutritional point of view.
In the human body, eicosanoids are formed from n-3 and n-6 acids and they
have the opposite action. With their regulatory role in numerous processes, it
is important to supply essential fatty acids in a diet in proper amounts and in
appropriate proportions (KOLANOWSKI 2007). According to FAO/WHO recommendations, fatty acids of the n-3 family should constitute 1–2% and those

7

9

2.39b ± 0.01

2.45c ± 0.00

2.59d ± 0.01

2.86e ± 0.01

* – means in the same line followed by different letters are significantly different (p ≤ 0.05)

2.39b ± 0.00

2.98f ± 0.01

3.08g ± 0.01

3.08g ± 0.01

2.27f ± 0.01

3.17h ± 0.01

2.29g ± 0.01

2.13a ± 0.01

2.27f+0.01

n-6/n-3 fatty acids ratio

2.24e+0.01

27.11a ± 0.01 25.77b ± 0.01 24.24c ± 0.01 22.71d ± 0.01 21.95e ± 0.00 21.23f ± 0.01 20.80g ± 0.01 19.88h ± 0.01 19.04i ± 0.01 18.53j ± 0.01

2.22d ± 0.00

Share of
polyunsaturated fatty
acids [%]

Seeds with 17% of moisture

2.19c ± 0.01

62.97a ± 0.01 64.13b ± 0.01 65.38c ± 0.00 66.69d ± 0.01 67.24e ± 0.01 67.82f ± 0.00 68.19g ± 0.00 68.91h ± 0.01 69.22i ± 0.00 69.56j ± 0.01

c

2.19c ± 0.00

Share of
monounsaturated fatty
acids [%]

b

2.17b ± 0.01

9.92 ± 0.01 10.10 ± 0.01 10.38 ± 0.01 10.60d ± 0.00 10.81e ± 0.01 10.95f ± 0.01 11.01g ± 0.01 11.21h ± 0.01 11.74i ± 0.01 11.91j ± 0.00

a

2.17b ± 0.01

Share of saturated fatty
acids [%]

21

2.14a ± 0.00

18

n-6/n-3 fatty acids ratio

16

27.19a ± 0.00 26.98b ± 0.01 26.79c ± 0.01 26.26d ± 0.01 25.81e ± 0.01 25.50f ± 0.00 24.90g ± 0.00 24.27h ± 0.01 23.70i ± 0.00 23.38j ± 0.01

14

Share of
polyunsaturated fatty
acids [%]

11

62.92a ± 0.01 63.10b ± 0.00 63.27c ± 0.01 63.73d ± 0.01 64.04e ± 0.00 64.28f ± 0.01 64.79g+0.01 65.13h+0.01 65.52i ± 0.01 65.70j ± 0.01

Seeds with 11% of moisture
9.94c ± 0.01 10.01d ± 0.01 10.15e ± 0.01 10.22f ± 0.01 10.31g ± 0.01 10.60h ± 0.01 10.78i ± 0.01 10.92j ± 0.00

4

Share of
monounsaturated fatty
acids [%]

2

9.89a* ± 0.00 9.92b ± 0.01

0

Table 1

Share of saturated fat
acids [%]

Storage time [days]

Fatty acid composition of the stored rapeseed
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of the n-6 family should constitute 5% to 8% of the energy provided with the
daily diet. The n-6/n-3 ratio should thus range from 1:1 to 4:1 (DYBKOWSKA
2004). The recorded results fall within this range, yet a significant increase in
the n-6/n-3 ration with a simultaneous reduction in polyunsaturated acids (by
almost 10%) in fat from the seeds with 17% moisture indicates a rapid decrease
in the nutritional values of these fat.

Conclusions
Unfavourable changes in the quality of fat were recorded during the
storage of rapeseed with elevated moisture at 20oC. A more intensive growth of
moulds and course of qualitative changes were observed in the seeds with 17%
moisture. After 4 days of storage, the degree of moulding exceeded the
permissible limits. The rate of fat hydrolysis in rapeseed during storage was
varied. For the first four days, the AV of lipids in the seeds with 11% and 17%
moisture were at comparable levels, but in subsequent days the difference
between the values of this discriminant increased. The rate of fat oxidation was
similar for both samples of rapeseed with a slight advantage for the seeds with
17% moisture. Oxidation of fat in the stored samples of rapeseed resulted in an
increase in the proportion of monounsaturated fatty acids and a decrease in
the proportion of polyunsaturated fatty acids. These changes reduced the
nutritional values of fat.
On the basis of the obtained results it can be seen that even short-term
storage of moist rapeseed lead to unfavorable changes in the seeds fat. Making
decision only on the basis of the participation of moldy seeds and acid value
about the suitability of seeds for edible oil processing can lead to wrong
conclusions. Oil obtained from the seeds stored in an increased moisture
condition will require also more drastic refining conditions. In addition, mold
metabolites passing into the oil may raise doubts. Therefore rapeseed with
moisture of 11% should be dried no later than 4 days after harvest, and seeds
with a moisture of 17% no later than 2 days after harvest.
Translated by JOANNA JENSEN
Accepted for print 20.01.2014
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