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CONCERNING: THE STORING
STABILITY OF SUNFLOWER
SEEDS AND THE .OIL. OBTAINED
FROM THEM '

The economm performance of enterpnses T
processing sunflower :seeds largely depends on B
the seeds' quality which continuously changes
during storing. Enterprises or procurement or-
= ganisations keep finished oil for some time,
whose quality. also changes. We believe .it
- would be of great interest to- obtam compara’uve‘
“qualitative indicators of seeds and oil obtained
from the same batch of seeds in production |
conditions and stored. for a long time (up to one
: year) Insofar as productlon seeds differ in
their quality to a considerable extent we stu-
died their various components and also sepa-
rate” sunflower seed tissues, determining the
percentage of. different oxidation products in
them and the oxidation resistance of their li-
pids,

‘ The work was also aimed at obtaining and
investigating the multifactorial mathematical mo-
del of storing sunflower seeds that would make
it possible to evaluate the influence of the
pr1nc1pa1 -storage parameters on the mcrement
in the oil's acid number in time. .

"The seeds were Lept in the mechamsed
storehouse of the oil-producing enterprise in
the town of Knezh (Bulgama) The seeds' mois-
ture was 6.5% and impurity 2%. Samples were
selected each month, and seeds were subject—

- ed to experimental processing during a shift.
Raw pressed and refined oil obtained in the

. initial period of the seeds' prpcessmg was kept .
in the bottles in the Iabor'atory

The seed and oil quality was - ‘evaluated by
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the. acid, peroxide and aniside.number and by
the extinction of the 0.2% solution at 232 nm. -
Data on the oil and seed stability were obtained
directly from storage itself during nine months
and through the accelerated refractometric meth-
od. The aniside number (An. n.), which is a mo-
dification of the benzidine number and shows the
. percentage of the o and B non-saturated alde-
gides in the oil, was defined through the Chol- ,
mes method, etc., The oil solution spectra in the
isooctane were taken on the ‘Unicam 800 spectro-
photometre (Britain). Other analyses were made
by the  standard methods recommended by the

'~ _All-Unionh Research Institute of Fatsi"When seeds
were stored the acid number average:daily in-
crement was 0.003 mg KOH and®thatrof~the pe-
roxide number 0,00004%. The content of non-
saturated aldegides grew 2.5-fold during nine
months and that of diene compounds doubled. -
The seeds had no free water and were there-
foré more spoilt through oxidation processes :
than through hydrolic ones. s -

As can be seen from Table 1, the samples
studied differed in almost all parameters. In the
kernel of seeds damaged during transportation
or harvesting (i.e. broken seeds or partially
without hull) the acid number was eight times.
as much and the peroxide number two times as
much as in the kernel of healthy seeds. The
former had 10 times as many unsaturated alde-

. gides as the latter. ‘ . .

_The lipids in healthy kernel had almost 15
times less acid and aniside number than lipids
in the dark nuclei and the. peroxide number
three times less, though the quatity of conjugate
double links in the lipids of undamaged seeds
was not greater than that in the healthy -seeds.
The husk's lipids had much more non-saturat-
..ed aldegides than the nucleus lipids:\(more

than ‘100 times) and they and especially the =
lipids of the surface layer had much more diene
and triene compounds than both the healthy -
~and damaged kernel. The lipids of the husk and

{
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the lipids of the healthy kernel differed sharply
in their resistance to oxidation. For the nucleic
lipids (of even healthy seeds) the ihduction pe-
riod was not less. than 8.5 hours, while for the
lipids of the husk it. was less than four hours.
Thus the present investigation shows. that
the husk must be separated from the kernel ‘to
the maximal extent possible in the process of
production. The experimental factories, however,
have the nucleic huskness of less than 10%.
What is more, there . are still proposals to pro-
- cess uncrushed sunflower seeds. The increa-
sed huskness of the kernel at the factories is ._
explained by the fact that the oil quality is still
not evaluated. by -the content of the oxidation,
~ products.
' To obtain the mathematical model of stormg
sunflower seeds. we used the two-level plan-
ning method. The model samples of just har-
vested. seeds were stored in laboratory condi-
tions during three months, and these were eva-
luated by four indicators, the initial oil acid
niumber in the seeds (A, n. .in ) moisture (W)
impurity (C) ‘and storage temperature (t).
 The model has thé following . regressxon
equation for the oil. acxd number in the seeds

AA.n. = 0.094 + 0.039 — ¥

+

A.n.in.-2.5

+ 0,017 (c = 1.5) + 0.017
, : 0.9

W-8 t- 17.5

. —
2 12.5. . :
. A.nin -~ 2,5

+ 0.012 (C.;;1,5)‘ Y 059 & A.n,j.=
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= A.nin, —— — . ]

6<w <1o 0.5 4C. £2.5; 1.0< A.n £ 3.5;

54t 430 C; O£,J-490; where ——————— js the
o o AA.n. ‘

daily increment in thé oil acid number in the
seeds, mg KOH, and j is days of storing.
' - The model proved adequate when applied to
}the results of the production experiments of sto-
ring sunflower -seeds. The comparable research
data and the analysis by the F1scher criterion
also’ showed its viability.

The storing of o¢il. In refined oil the acid
" number grew by 0.30 mg KOH during eight
months of storing; in non-refined .pressed oil,
on the' other hand, obtainéd at the roasting tem-
perature of 125°C the acid number did not
practically change. The peroxide number (P.n.)
grew quickerin refined oil and in pressed oil
obtained at 150°C and was noticeably lower
than in the oil obtained at 1050C and in refi-
" ned oil. When the oils were stored this diffe-
. rence remamed there.
"+ The data on the.oxidation stab111ty of these
samples of oil show that refined oil is the
least resistant to o tion and ‘the oil obtained
“at the temperature of 125°C is most resistant.

- This is conﬁrmed by S Ivanovs experiments

(1971), V :
V Table 2 compares the changes in the qua—
lity during the seeds' storing and the oil ob-
tained from them..

In the refined oil the percentage of dxene
compounds was notlceably lower than in raw
‘0il during the Whole pemod of ‘storing. Diene .
compounds grew the quickest in the oil. obta1~
ned under a stiffer temperature regime.

~As can be seen from Table 2, the oil's
acid number grows more mtenswely wheh stor-
lng seeds than when’ stormg oil, the increment
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bemg 0.66 and O 30 mg KOH reapectlvely.
Among the other - indicators under mveshga‘hon
that char'actemse the content of various oxidation
~ products in oil, a more mtenswe mcrement was -
registered in the case of refined oil. This shows
that when stored the seeds are dominated by
‘hydrolithic . processes and . when oil is obtained
from them and‘is subsequently refined. (and also
when it is stored) oxidation processes prevail,

In other words, seeds . _stored under favourable.
conditions for a long ‘time (eight to 12 months)

can yield 011 with a lower content of - ox1datlon-
products. ' '
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