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Lipoxygenases (LOX) are enzymes that use molecular oxygen to produce
hydroperoxides from fatty acids that have a cv.s.c/.v-pentadiene structure A LOX form has
been identified as an oil body membrane protein in cucumber and soybean cotyledons (1),
and in anise seedlings (2) Oil bodies from olive seed endosperm and embryo tissues
contain about 10% (w/w) protein and oleosins have been immunodetected (3). Recently
we found that LOX activity is present in olive oil extracts (4). In this work LOX
enzymatic activity has been detected in high molecular mass fractions of olive endosperm
extracts and LOX is proposed to be an oil body membrane protein in olives
Mature olives (Olea europaea cv microcarpa or mastoids) koroneiki variety, were
generously gifted by the National Agricultural Research Foundation, Subtropics and Olive
Institute of Chania, Greece
Oil bodies of olive endosperms were isolated by ultracentrifugation and LOX activity
of their suspension was compared with that of the soluble supernatant; LOX content was
found to be higher in the soluble fraction This fraction was further chromatographed on
a Sepharose 4B column and the LOX catalytic activity was found to be almost entirely
associated with high Mr components Light microscopy revealed that these fractions
contain oil bodies, suggesting that LOX is an oil body membrane enzyme in olive
endosperms SDS-polyacrylamide gel electrophoresis of delipidated proteins present in
high Mr fractions revealed the presence of a 100 kDa band, possibly corresponding to the
LOX enzyme Protein bands of lower molecular mass were also observed, apparently
corresponding to oleosins. the oil body structural proteins.
Total phosphate content was measured in LOX active fractions and calculated to be
about 12 nmol mg'1 of dry mass, suggesting the presence of phospholipids (PL) Neutral
lipids of the LOX active fractions were extracted with diethyl ether, weighed and
calculated to be about 0 4 mg per ml of active fraction Proteins and PL were separated
bv chloroform methanol (2 1. v/v) extraction The chloroform fraction containing PL was
chromatographed on a TLC plate (silica gel 60A) and the presence of aphosphatidylcholine was revealed
Nordihydroguaiaretic acid (0 3 mM), a known LOX inhibitor, completely inhibited
LOX activity Heat treatment of the active fractions revealed heat sensitivity of the
enzyme In contrast. LOX was very stable at low temperatures Optimum pH was found
to be 6 0. while the activity was remarkably reduced when pH was higher than 6 5 The
substrate dependence was examined using both Iinoleic and linolenic acid as substrates
K,„ was calculated to be 0 20 0 03 and 0 25 0 04 mM respectively Aggregation and
coalescence of lipid bodies were studied by a turbidimetric procedure (5) According to
this method the isoelectric point of oil bodies was calculated to be about 6.0.

ACKNOWLEDGMENTS
This work was supported by a grant from the Programme EKB AN - 691 of the Greek
Ministry of Development, General Secretariat for Research and Technology

REFERENCES
1 Feussner, I and H Kindl. A lipoxygenase is the main lipid body protein in cucumber
and soybean cotyledons during the stage of triglyceride mobilization, FKHS Lett
298.2,3 223-225 (1992)
2 Radetzky. R . I Feussner. R R Theimer and H Kindl, Transient occurrence of
lipoxygenase and glycoprotein gp49 in lipid bodies during fat mobilization in anise
seedlings Planici 191 161 -172 ( 1993 )
3 Ross. J Η E , J Sanchez, F Millan and D Murphy, Differential presence in oleogenic
seed and mesocarp tissues in Olive {Oka enropaea) and avocado Persea americana)
Plant Sci 93 203-210(1993)
A Georgalaki, M D , Τ G Sotiroudis, and A Xenakis, The Presence of oxidizing enzyme
activities in virgin olive oil ./. Am. Oil ('hem. Soc In press.
5 Tzen, J Τ C , G C Lie and A H C Huang, Characterization of the charged components
and their topology on the surface of plant seed oil bodies ./. Biol. Chem 267, 22
15626-15634(1992)

