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ABSTRACT

The aim of the laboratory investigations presented in this paper was
to determine the dominant promotor of selfheating of stored sunflower-
seed. The changes of two seed samples, having 7,0 and 14,2% moisture
content were folloMed'innnpen ang closed systems, and in the
atmosphere of CO,, at 20 and 44°C during 60 days of storage. The
‘peroxide value, fioisture consent and FFA were followed. The results
confirm that both moisture content and the temperature

influence the chemical changes in the stored seed. It has been found
that the hydrolytical changes flouw permanently, even if the maoisture
content of the seed is 7,0%. o R

INTRODUCTION

The proper and safe storage, that is, the guality preservation of the
gilseeds til the moment of processing is one of the important factors
in the edible oil production. Oilseed storage, especially of sunflower-
seed, was always a big problem, as spontanepus selfheating raises
from time to time (Euldqukij 1958). The temperature of the heated
mass can be from 50°C up- to several hundred degrees, depending on

the storage conditions and some, other factors acting during the self-
heating of the seed (Veselinovic, Turkulov 1980). The guality of the
~ pil obtained from the heated seed is low, difficulties arrise during
. the processing of such seed and the yield is decreasing (Turkulov et
al. 1980). The storage of sunflowerseed.in silo bins and the appear-
-Ance of high-0il sorts and hybrids made the problem of sunflowerseed
storage more pronounced. The technological characteristics of the
seed are changed as a consequence of selection (Turkulov et al. 1983).
There are several possibilities. which egxplain the beginning of the
selfheating during storage (Matijasevic, Turkulov' 1980): growth of .
microorganisms, seed germination,. oxidation of unsaturated compounds
etc., and can be devided into two basic .gaups‘nf processes: chemi-
cal reactions and biological processes (gcerbakov 1977). However, up
to now the dominant factor responsible for,the beginning of the
selfheating is still not known (Veselinovic et al. 1986). Different
processes occur in the oilseeds during. storage, depending an the
moisture and temperatare (8cerbakov 1979). Good results were achieved
by storing oilseed in CO, or N, atmosphere (Francois 1974), and that
was .the. reason why we de@ided %o perform our experiments with CO,.
The aim of our work was to investigate the changes of the sunflouwer-
seed kept in the laboratory and the conditions were in a way similar
to the ones of industrial storage. We followed the changes depending
on the temperature and moisture content of the seed. The stability
was also determined both in seed with 7,0% moisture content - the

_ value being considered as the critical moisture caontent of the hy-
brids for the storage, and with higher moisture content - 14,2%.
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MATERIAL AND TECHNICS

We performed a seriss of laharatory experiments and inveqtigated the
behaviour of sunflowerseed during keeping under the following condi-
tions: .

A - in the aopen system

B - in the closed system

C - in the system with CO . A
Grain samples weighing 10% were kept in 500 ml erlenmayer flaskg
which were equipped as 11u5trated in Figure 1. The cotton at one.
end of the tube 1 ~. open system - prevents the entrance of micro-
organisms with the air. Carbon-~dioxide produced as the result of

§

filter

open sttem closed system system with CO,

Figure 1 Equipment for the laboratory keéping of sunflowerseed

respiration passes through tube 2 and the hydraulic stopper 3. In
the closed systém - B - the rubber tube is closed with the clamp &,
so the sample is isplated from the environment. In the case of sys-
tem with CO the erlenmayer flask is equipped with the tube and
clamp 5, an% a tube with a faucet 6. After the sample was placed in
the erlenmayer, the tube 6 was connected with the bottle with.CO
which was drawvn through the grain for 5 min. After that the fauceét
and the clamp were closed_and the system became_isolated. One. serles
of samples was kept at 20%¢ and the other at 44°C. Series of 5
erlenmayers were prepared for every system. The characteristcs of
the amples are givéen in Table 1.

Table 1. Chwracterlstics of sunflowerseed samples Y

Characteristic S a m p 1l e
- ) 1 . 2°
1. Moisture content, % 7,00 14,20
2. Content of total impurities, % ‘ 9,10 . 9,10
3. Content of dehulled grains, % 1,50 ’1,50
4, Content af bgukenxseed % 3,50 -3,50
5. FFA, % oleic agid), T 2,48 , 2,50
6. Pcroylde value) mmol U?/kq v 0,00 - 0,05

expressed on oil

The following characteristics were determined after 5, 10, 20, 30 -
and 60 days of laboratory storage: moisture content (JUS 1972), FFA

i
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(JUs 1962) and- pef031de value (Pocquot et al. 1967). FFA and peroxide
value were determined in the chloroform sulutiun obtained by cold

extraction aof uil from the seed,
RESULTS AND DISCUSSION ‘

The eshange of mulstune content or samples
Flgures 2 and 3.
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e closed system
—=wa system with CO,
— slnrtlng sample ~
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Figure 2, Change of moisture content of lhe seed
during keeplng ol 20° and 44°C-sample 1
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Flgure 3. Change of mokture content of the seed during
keeping at 20° and 44°C - sample 2
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There is no change
of moisture content
of sample 1, which
contained 7,0% of
moisture at the be-
ginning of the ex-
periment, during 60
days of holding at
'ZUOG. However, at
44°C the sample be-
came dryer as a con-
sequence af incomy
plete air-tightness
of the system. It is
interesting to note
the increase of mois-
ture caontent after
30 days in the 00,
system. The starting
moisture content of
the sample 2 was
14,2%, as it can be
seen in Figure 3.
Dependless on-the
holding temperature,
the moisture content
increased during the
storage. This occur-
rence could be ex-
plained by biochem-
ical processes that
is respiration. An
interesting phenom-
enan has been ob-
served in the CO
system. .Namely,
while kdepinqnthe
samples at 44°C, the
increase of the mois-
ture content at the
heginning of tHe ex-
periment was the
bignest in the 'CO
system. The moistdre
content change in
the open and the
closed system was
somewhat Slower.
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The change of peroxide value in the seed at the mentioned keeping

conditions is given in Figures L and 5.

' ' The increase afl
peroxides is the
biggest in the open
system, it is some-
whtt lower in the
closed system ‘and

- wmmemes OPEN SYStEM the smallest in the

:‘? —avemw closed system system with DD?.

508 mweme gystem with CO; When tolding the:

2 0.7 . seed at lower kem-
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Figure 4, Change of peroxide 'value of sunflowerseed during
keeping at 20° and 44°C - sampe 1
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‘Figure 5.Change of peroxide value of sunflowerseed during
keeping at 20° and 44°C - sample 2

there is no oxygen for the oxidative processes,

the peroxides content
change have practi-
cally the same shape,
but the values are
diffgrent. The in-
crease of peroxide
value of sample-.2
was constant in all
systems. As the
moisture content of
this sample was
higher - 14,2%, it
is possible that the
influence of llipase
was bigger. As &
result of this, hyd-
rolytical products
were formed which,
as it has been proved
react more readily
with oxygen (Scerba-
kov 1979). Houwever,
the increase of per-
oxide value in the
GN, system, where

is not quite clear.

1% can bhe assumed that compounds which contain oxygen and are present
in the seed react in this case resulting in the forming of peroxides.

The hydrolytical- changes of the seed are shown in Figures 6 and 7.

Ag it is obvious from the Fipures, the hydrolytical changes in the
seed are occuring oll the time, resulting in the increase of FFA con-
tent. The FFA content change iz slow at low moisture cBntent and low
temperatures, However, the higher the tempersture - 4L ~ the faster
the hydrolytical pruocesses, and the FFA content is considerably
higher. In sample 2, with the moisture content higher than the
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Figure 6. Change of FFA of seed during ’ :
keeping at 20°and 44°C-sample 1
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Figure 7. Change of FFA of the seed during keeping
ol 20° and 44°C- sample 2 )
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equilibrate one, the
~changes nf FFA content

are more pronounced.
The changes of FFA
were expecially big
mhen'hoidiag moist
seed at 44 C (Figure
7). When the same
samples were held at
different conditions,
the highest FFA value
was found in the open
system, in the closed
system the FFA was
lower. and the lowest
one was found in the
sample held in the

CO, system. This is
inTagreement with the
data found ip lijera-
ture (Matijasevic et
al, 1980, Francols.
1984), However, it is
ghvious from Figure 7,
that o considerable

- amount of free fatty

acéds was formed at
4470 when the moisture
content was 14,2%,
though 1t was a GO
system. This phenom-
enan can be explained
‘having in mind the
characteristics aof
lipases, which ex-
hibited bigger acti-
vity at temperagures
ragging'?rom 257 to
50°C and - at higher
moisture content
(Goldovskij 1958, Tur=-
kulov et al. 1980,
Scerbakov .1977).

On the bases of the
mentioned phenomenn,
it 'can he concluded
that the holding of
seed in the atmosgphere
of C0, has an effect
at low moisture cont-
ent of the seed.
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CONCLUSIONS

1e
2.
3.
be
at

The moisture and the tempersture have a crucial influence on

the atorage of sunflowerseed.

The content of primary oxidation products increases sharply

during the first 10 days and later on more slowly.

The hydrolytical chanpes of the oil in the seed are permanent

even at the moisture content lower than the critical one (7%).

The chemical processes are slowered down by storing the sunflower-
seed in inert atmosphere (CO,). These changes are more praonounced
higher moisture content of t%a seed.
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