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The utilisation of the synergistic effect between toco-
pherol /Toc/ and other natural compounds may play an in-
portant role in the inhibition of edible fats asutoxida-
tion processes. Among other natural compounds phocpholi=-
pids /Ph/ are of special interest.

The data about antioxidant activity of Toc are results
from many investigations performed on various experimen-
tal rmodels.

Individual isomers of Toc are not equivalent in their
antioxidant activities. Lundberg /1962/ reported the de-
pendence of their action on temperature.

Acording to Bazin /1984/ effect of the antioxidant
activity of individual Toc depends on their concentration
and reacting systenm.

The antioxidant effect of Toc can be intensified by
addition of synergetic compounds.

Ishikawa /1984/ stated that flavoglaucin isolated from
mycelias mats of Curotium chevalieri is an excelent inhi-
bitor and synergist for oils and fats. During the autoxi-
dation of lard containing Toc /0,04y/ the addition of
flavoglaucin did not retard the oxidative decomposition
of Toc but increased stability of lard. The saome oauthors
and others /1934/ proved that in presence of trimetnyl-
aminooxide and tri-n-octylamine, which are widely presen-
ted in fish, Toc was decomposed and its reducing dimers
appeared. In the presence of Ph this process is synergis-
ticly inhibited.

Acording tu Rafat tHusain /1936/ beated Ph can periornm
a stabilising effect on fats and oils., This effect de-

pends on brown colour products formed from unsaturated Ph,
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During technological processes of extraction and refi-
nation of oils the particular operations promote autoxida-
tion of fats. Hence, it was important to investigate how
far of,-Toc could retard the autoxidation process in' the
presence of natural Ph isolated from rapeseed oil.

That oil contains about 0,1% Toc, including 27%c¢-Toc,
which is a compound very unstable, readily undergoing au-
toxidation and even is considered to act as a prooxidant.

It chould be pointed out that the inhibiting role of
natural compounds of fats, e.g. Ph, is not explained ex~
haustively and further work is being conducted to provide
more detailed information on this problem.

Experimental procedure

The autoxidation process of rafined rapeseed oil con-
taining of-Toc and Ph were investigated.
«~Toc used was a commercial product /Eisai Co, Tokyo, Ja-
pan/. Rafined rapeseed oil was supplied by Gdaiisk Fats In-
duetry Znterprise with acid value-0,3, peroxide value-5,6
/meq Oz/kg 0il/. Fatty acid composition indicates that
the 0il was 2 low erucic one /erucic acid-2,3x/and had unsa-
turated acids: oleinic,linolic and linolenic=-84%.
Ph were prepared from low erucic oil and were obtained
from commercial lecithin containing 653 Ph, 3,3% moistdre
and 20,8 rapeseed oil, peroxide value-3,4, acid value-
-44,0 and acid value of the rapeseed 0il-9,2. Removal of
the oil from commercial Ph was performed with acetone
cooled down to £°C. Then, to remove nonlipids contamina~
tion, Ph were soluted in diethyl ether and precipitated
with acetone. The obtained Ph were a yellcw powder with
peroxide value-8,0, acid value-32,0. Preparative thin-
layer chromatogruphy indicated the preserice in Ph'of the fol-
lowing compounds: phosphatidic acids, Pi, PCh, PS5, lyso-
-FCh and lyso-Fd. The major fatty acids in Ph are palmi-
tic /12,5%/. oleic /43,6%/ and linoleic /332,8%/.

Autoxidation of rapeseed oil containing Toc and Ph was

carried out in 300 cm3 vessel with a cintered glass plate.

Reaction temperature 30%, oxygen flow 2 - 10 1/hv, sample

weight 100g. The process of autoxidation was controled by




1357
determinetion of peroxide value. The obtained results
were presented as kinetic curves. Autoxidotions of raofi-
ned rapeseed o0il containing 0,1, 0,05, 0,025 and 0,01%
ol -Toc were performed. The obtained kinetic curves are
shown in Fig. 1. 0,1% and 0,084 solutions of o« -Toc in ra-
peseed 0il presented induction periods shorter than those
of pure rapeseed oil. For 0,1% °(-Toc induction period
was 16,0 hr, for 0,054 =«(-Toc~16,9 hr, for rapeseed oil
it was 17,6 hr. At these concentrations ol{~Toc showned
prooxidant properties. Reducing ol~-Toc content to 0,02Z
prolonged induction period to 18,7 hr and to 0,01, o« -Toc
to 18,2 hr. Comparing these results with the induction pe-
riod of rapeseed o0il it should be pointed out that o -Toc
at above concentration possesced antioxidant progerties.
Concentration of 0,025 was more effective than 0,015,
Those results were confirmed by parallel experiments,
which were carried cut for all four concentrations of
& -Toc in rapeseed oil. The influence of Ph on ontioxi-
dant properties of of-Toc was investigated on the two cam-
ples. Both of them contained 0,028% o(~-Toc, 0,1y and C,24
Ph. The above concentration of Ph in rapeseed oil prolon-
‘ged considerably induction period, which for C,1, Ph vas
20,7 hr and for 0,2% Ph was 22,4 hr, Fig. 2 precente the
kinetic curves of rapeseed oil with Toc and Ph,

As can be seen from Fig. 2 the addition of Ph to solu-
tion of « ~Toc in rapeseed oil prolonged its induction pc-
riod from 18,7 hr to 21,6 hr. Similarly, the addition of
0,2 Ph reduced the oxidation rate and the induction pe-
riod was 23,4 hr /Fig. 3/. To ectablish the role of Ph
it has been studied the synergism of those compounds to-
ward of-~-Toc in the additional experiments. For this purpo-
se 0,025% of o ~Toc in rapeseed oil, 0,025, Ph in rape-
ceed 0il and solution with 0,01254 o(-~Toc+0,01255 Ph were
prepared. The resultswere shown in Fig. 4. The longest in-
duction period, 20,1 hr, was exhibited by the oil contai-
ning o/-Toc and Ph against to 18,7 hr for o -Toc solution
and 19,2 hr for Ph solution, These induction periods did
not vary greatly. So it was especially essential to con-

firm the obtained results. Further experiments showed a
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areat repeatibility of the kinetic curves.

It should be pointed out that the conclusions about the
synergism of Ph with o -Toc are true in the relation to
investigated system. This statement corresponds with inve-
ctigation of gome authors, who established the synergistic
role of Ph in relation of come antioxidants. The differen-
cee in role of Ph in autoxidation process are due to me-
chanicm of their action, which is not investigaeted preci-~
sely up to now. This confusion mey be due to the structu-
ral complexity of Ph containing different functional
groups and vorious fatty acid composition. fost likely is
the acounption ‘hat in every separate case the mechanicm
ig different.

The present study indicates that o(-Toc precence in ra=-
peseed 01l at investigated concentrations indicated antio-
xidant propertins which are influenced eynergisticly by Fh
which reculted in substantial prolongation of the stabili-

ty of the investigated rapeseced oil.
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FIG1. Autoxidation of rapeseed ol with various
amount of «-tocopherol (<-Toc).
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FIG2. Autoxidation of rapeseed oil containing

00253 -tocopherol (x-Toc) and o1} phospholiplds(®)




1360

APv(miq /i o)

ool Induction /;en‘od(m)
| = Pzp. OL‘Q

o= Tup. oL +00R5 ], £~ ToC

[ p=pap. 0il +0,2F Ph

soop A =00p. cul+0025 0% 4~ Toc+02) Ph 43,4

14,6

18,7
224

e

4001

st

a0+

100

0 4 6 ¥ o 2
TIME (hr)

0,025 & tocoph erol -

" A_Ll
14 16 18 S0 22 24 26

FlG.3. Autoxidation of rapeseed oil contatning

Toc) ahd 0,2, phospholipids (Ph)

s PY(meg 0a/kg oui) [
wk j}ldUC‘é/Ofl period {hv) /
o= Pup. 0 17,6 /
™t 0= pap. 00610,025 §LTHC 187
ol =P cil +0,625% Ph 19,2
A=Tap. ol +0,00255 «-Be100/255 Ph 204
5“...
hoet
3w.‘..
200+
o0t

10 12
TME (hr)

[]

FIG.4 Synergistic action of«tocopherol (&'To;j@nd
phojphﬁ, Lipids(Ph) duTing autoxidation
s5¢€ed ol

T A SR S TR

ra P (2






