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Introduction

Olive o1l 1s one ot the oldest known vegetable oils, and 1t 1s almost unique 1n that 1t can
be consumed without any refining treatment One of 1ts most important quality problems
is oxidatve rancidity due to the oxygenation of polyenoic fatty acids and formation of
compounds that derive from these fatty acid hydroperoxides (Boskou, 1996) Among
oxidizing enzyme activities within olive o1l an activity towards polyenoic fatty acids
was suggested to be a ipoxvgenase (LOX) (EC 1 13 11 12), which may originate from
olive endosperms and survived at least 1n part olive o1l production (Georgalaki et al ,
1998) For storage lipids of various oilseeds a number of oxygenated fatty acid derivatives,
such as 9- and 13-hydroxy octadecadienoic acid, have been described, which might be
derived from the action of a LOX form located within the developing seed (van de Loo
et al 1993) This may xmphca'le the occurrence of LOX forms within this tissue Plant
LOXs are non-heme 1ron-contaiming dioxygenases They oxygenate polyenoic fatty acids
to S configurated fatty acid hvdroperoxides, and are classified into 9- and 13-LOX with
respect to their positional specificity in hnoleic acid oxygenation (Rosahl, 1996) In this
communication we present a partial characterization of an active LOX form within
commerctallv avatlable olive oil which might be derived from olive endosperm

696



Experimental

Virgin obiv ¢ ol extraction. preparation ot protemn extracts trom olive o1l spectrophotometric
determunation ot LOX activity awath ootere acrd as substrate, size exclusion chromatography
ot olive o1l protem extracts, wnd other anaistic procedures were pertormed as previously
described (Georgalako orad 0 1998 Deternunation of product spectticity of olive o1l LOX

and analysis ot endogenous LON-denved tamny acid dernvannves were pertormed by HPLC-,
GC MS-and HANMR Gnatvsis s desertbed betore tFeussner cral L 1997)

Results and Discussion

Protem entracts produced trom olive ot by Jow speed centritugation tollow ing stze exclusion
chromatography ou Superose 0 HR 10 39 or Sepharose <B columns were used for LG
analysis. In both cases nearis all LON cetiany ciuted at the vord volume of the column The
preterental occurrence of LON aetiviny an tractions related 1o an unexpected high molecular
mass suggested that the enzyvme might be predonunantly associated with membrane
compartments ot olive endosperms transterred 1 olive o1l during s production. Light
microscopic inspection ut these tractions rev ealed the vecurrence otfenure hipid vesicles of a
mean diameter ot @ 7341 5w The caleulated phosphate- neutral lipid- and protemn-content
of this traction and the inding that phosphatidy Ichotine was the major phospholipid identified
may suzgest that these vesicies are denved trom ol bodies and that the LOX activaty night
be assocrated with therr membrane. The charactenization ot onve ol LOX as a membrane-
dssoctated actnvay s turthermore strengthened by evperniments using the Triton X-114 two-
phase partitioning rechuque. os pertormed previoussy with cucumber LOX (Feussner and
KimdlL 19946 whichreveaied thatthe onve of LON cetvis behaved hle a paruculate enzyme

(data not shown

TABLE 1T (A Analysis ot LON products within ofive oif. Towal pids trom olive oil were
entracted and tractionated mto osterttied tatty acids and tree fatty acids (B)
Anabvsis of the producis from the reactions ot protemn preparations from olive oil
with Linoreic acid. 900 ut ot ohive orl extract m 20 mM sodium phosphate butter
pH 0 0 was reacted with 300 ug of Linoleie acid tor 30 mun at room temperature.

Positional isomers Opucalisomers (S R)
1320 9“2 134Z20)-HODE 9-(£2)-HODE
A) estentied tainy aads 0030 67 33 50.30
free tatty actds 9010 92N 50.30
BypH oy vl RANRY 75 25

We turther waaan zed oanve o tor the content of LON-derned ovy genated faty acid
dernvatives, such o 9SO 2 b droas 010 D ocadecadienone acid or (1389211 6)-
hydrony -t Th-ocadecadienore wad 19-HODL or 13-HHODL. respectivedy ), indicating the

specitic watronetone ormore LON armis clubie Dy O cenced tan acaids could be detected
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within the estentied tatty acid- and the tree tatty acid fracuon In both fractions the 13-
ssomer ot hvdrony Imotere acid was the main product and only this posttional isomer tumed
outto be preterentally the S enantiomer. indicating the specitic tormation ot these substances
by LON e These Sindings together with the observation that the oxy genated free faty
acid deny atves showed w ncher amount ot 13-HODE than the esterttied tatty acids, suggest
apreterentia onvgenanon ot free tatty acids by this LOX form Mostinterestingly, the enzyme
remuaned et e dunng the production process withi all ohive oif charges under investigation.
Table | shows aiso the wnalysis ot the products formed by the enzyme extracted from olive
ot with hinolerc acid at pH 6 O indicating s LOX formoas a hinoleate 13-LOX Furthermore,
appronumatedhy 1 6% ot atl hinolee acid molecules within the oinve o1l samples had been
comverted mto 13-HPODE as duc rmimed by "H-\NMR analysis

Taken together. our results may suggest that a hinoleate 13-LONX presumably located
at the membranes of otl bodies ot olnve endosperms 1 the LOX form detectable in samples
ot virgmolinve oo where tremaimns at least in part as an activ e enzy me and it may oxygenate

tree Dmoiere acid wathin the olinve o1l
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