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The olive tree is native to the Mediterranean basin. Archeological
evidence shows that olive oil was produced as early as 4000 BC. Besides
food, olive oil was used historically for medicine, lamp fuel, soap, and
skin care.

The majority of olive oil is produced in the European Union, with Spain
being the largest producer of olive oil in the world, followed by Italy and
Greece. In the United States, olive oil is produced in California, Arizona,
Texas, Georgia, Florida, Oregon, and Hawaii.
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Variety and maturation are two of the most important factors of olives
that influence the quality and taste of the final olive oil. There are
hundreds of varieties of olive trees. A wide range of olive varieties are
used in the production of olive oil. These include Mission, Manzanillo,
Sevillano, Arbequina, Koroneiki, Arbosana, Ascolano, Frantoio,
Leccino, Pendolino, Maurino, and Coratina.

Olive oil production begins with harvesting the olives. Traditionally,
olives were hand-picked. Currently, harvesting is performed by a variety
of types of shakers that transmit vibrations to the tree branches, causing
the olives to drop into nets that have previously been placed under the
tree canopy. Increasing ripeness generally increases yield in terms of
release of olives from the tree branches. However, over-mature olives do
not possess the best sensory qualities for oil production. Therefore,
harvesting time is frequently a compromise between harvesting
efficiency and final oil quality.

After harvesting, the olives are washed to remove dirt, leaves, and twigs.
After the twigs are filtered out with grids, the fruit is ready for
processing into oil. Fewer than 24 hours from harvest to processing
produces the highest-grade oils.

Traditional Olive Oil Processing

Traditional olive oil processing begins with crushing the olives into a
paste. The purpose of the crushing is to facilitate the release of the oil
from the vacuoles. Large granite stones such as the one shown in the
photograph on this page were traditionally used to crush olives. In the
early days, donkeys were used to pull the stone wheel around. This
particular mill is motorized and also includes wiper blades, both of
which are more recent additions to the traditional stone mill.

The next step in the process involves malaxing the paste (mixing the
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paste). The paste is mixed for 20–45 minutes to allow small oil droplets
to combine into bigger ones. This process ensures the olives are well
ground and allows the fruit enzymes to produce desirable aromas and
flavors. Longer mixing times increase yield; however, they may also
result in increased oxidation and decreased shelf life and quality.

  
 

  

Following milling and malaxing, the paste is spread on fiber disks, which
are stacked on top of each other, then placed into a press. Traditionally,
disks were made of hemp or coconut. In modern times, they are made of
synthetic fibers, which can be more easily cleaned. The stacks of discs
are then pressed in a hydraulic press. Pressure is applied to the disks,
compacting the solid phase and percolating the liquid phases (oil and
vegetation water). Pressures up to 4,000 kPa are used. Water can be used
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to run down the sides of the discs to increase the speed of percolation.
The liquids are then separated by decantation or centrifugation.

Modern Olive Oil Processing

Modern olive mills are partially or fully automated and have replaced
granite crushers with metal crushers. They consist of a stainless steel
body and a stainless steel crusher that rotates at high speed. The olives
are typically thrown against a hammer-shaped metal grating, thus the
name hammermill. Alternatives include toothed disc, cylinder, and roller
mills. Modern milling is very gentle in order to avoid overheating of the
paste. Cold pressed (extra virgin) oils must not exceed 27˚C at any step
in the processing of the oil.

Modern malaxers are horizontal troughs with spiral mixing blades.
Typically, two or three cylindrical vats are used in tandem, mixing the
paste at slow speeds (15–20 rpm) for anywhere between 20 minutes and
75 minutes. The vats are jacketed so that the paste can be heated or
water added during this process to increase the yield, although that
generally results in a lowering of oil quality. New malaxers have an
atmosphere controlled by an inert gas (i.e., nitrogen or carbon dioxide)
to reduce oxidation and produce higher-quality oils.

Following modern milling processes, the paste is pumped into an
industrial decanter where the phases are separated using centrifugation.
This step can involve a three-phase decanter or a two-phase decanter.
Water can be added to facilitate the extraction process. The decanter is a
large-capacity horizontal centrifuge rotating approximately 3,500 rpm.
In three-phase decanting, inside the rotating conical drum is a coil that
rotates more slowly than the drum. This pushes the solids out of one end
of the system and the water and oil out the other end. Three-phase
decanting results in loss of a portion of the oil polyphenolics due to the
higher quantity of water used. It also produces larger quantities of
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vegetative water that then need to be processed and have negative
environmental effects. Two-phase decanters were created to solve these
problems. In this process, the olive paste is separated into two phases, oil
and wet pomace. The decanter has two exits instead of three, and the
water is expelled with the pomace, resulting in a wetter pomace. The two-
phase decanter thus solves the phenol washing issue and uses less water,
but increases the waste produced. Regardless of the process used for oil
extraction, a final centrifugation process is needed to separate the oil
from the vegetation water. Vertical centrifuges, operating at lower
speeds of 6,000 rpm under controlled temperature conditions, are used
for this purpose.

State-of-the art, continuous commercial olive mills can be purchased
from companies like Gruppo Pieralisi. One of the company's units is
shown in the photo on this page. It is a closed system of continuous
milling that provides minimal oxygen contact using a two-phase
extraction process. This mill processes 3 tons of olives an hour.

The Sinolea method is yet another method to extract olive oil. In this
process, rows of metal discs are dipped into the paste, and the oil
preferentially sticks to the metal and is removed by scrapers in a
continuous process. Based on the varying surface tension between the oil
and vegetation water, the oil adheres to the steel plates while the other
two phases remain behind. The Sinolea method continuously introduces
hundreds of plates into the paste and is not very efficient, leaving lots of
oil in the paste. The final paste still requires decanting.

Following processing, the oil is stored in large stainless steel tanks with
nitrogen blanketing to protect it from oxygen. Although not necessary,
virgin olive oil can be filtered prior to bottling. Diatomaceous earth is
frequently used as a filter aid. Colored glass bottles are ideal packaging
for olive oil because the colored glass blocks the UV light and is also
impermeable to oxygen. Bottling under nitrogen is a recommended

5/7



 

practice.

Olive Oil Standards

The International Olive Council (IOC) sets standards that most olive
oil–producing countries use; however, the United States does not legally
recognize those standards. In 2014, the Olive Oil Commission of
California approved olive oil standards that are stricter than the IOC
standards. The term virgin universally means the oil was processed by
the use of mechanical means only, with no chemical treatment. The new
standards in California include more precise methods for testing
adulteration and ban misleading marketing terms for refined oils, such as
"light" and "pure." Furthermore, the benchmark for free fatty acidity in
extra-virgin olive oil is set to 0.5%, below the international standard of
0.8%. In addition to extra-virgin olive oil, lower grades of olive oil
include virgin olive oil, which has a free fatty acid content of below
1.5%. Lower grades of olive oil include refined olive oils and olive
pomace oils.

Opportunities for Co-Products

Recent research has focused on better utilization of the co-products of
olive oil processing. These co-products contain healthy polyphenolics
and fibers that can be beneficial to human health. Thus, new uses for the
vegetative water and their extracts are being explored as foods,
supplements, and cosmetics. In addition, methods to stabilize the wet
pomace in an efficient manner are being studied, as are value-added
final product uses for the pomace itself in foods.
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