\ DEFPARTMENT OF FOOD SCIENC
AGRICULTURAL UNIVERSITY OF AT HUMAN NUTRITIC

Technological innovations and safety
aspects of fermented table olives In
Greece

OLSZTYN, 13 Sept 2016



Table olive varieties &cultivation areas

CONSERVOLIA
HALKIDIKI
THASOS
KALAMON

A 66% CONSERVOLIA

A 12% CONSERVOLIA/ HAKLIDIKI “‘w

A 9% (HALKIDIKI/ THASOS / THROUBOLIA)



Trade preparations




Basic Trade Preparations
(Olive Oil Council, Trade Standards Applying to Table Olives)

[] A Natural olives in brine (known as Greek type)
n A Treated olives in brine (Known as Spanish style)
n A Olives darkened by oxidation (Californian type)

A Dehydrated and/or shrivelled olives



Spanish- style green olives

Harvest o Sorting - Grading
Debittering - in NaOH solution

l

Washing to remove excess of alkali

|

Brimivg ~ Fermenitdiion

Product ready for further processing and

packing




Naturally black olives in brine (Greek style)

Harvesting & Transportation

to the factory

/

/\

!

Sorting and grading 0 Air exposure

!

Product ready for consumption or further
processing




Olives darkened by oxidation
(black ripe olives)

Harvesting 0 Transportation - Sorting

4/\

Preservation in brine Debittering - treatment
(2.5-5.0% salt) with, Na®H

J—

Darkening process o Air oxidation

I

Colour stabilization (Ferrous lactategluconatg¢i Brine addition

l

a Packing - Sterilization




Dry salted olives

Harvest o Transportation to the factory

!
!

Place in alternate layers with coarse salt (40%)

Solute loss 9 Shrivelling d Gradual debittering (curing)

|

Product ready for consumption (after 60 -80 days)




Production of different types of table olives

Dry -salted
3%

Black oxidized
3%

Naturally black olives
44%

Green olives J
Spanish-style
38% Turning colour
7%




Greek style olives (naturally black)




Naturally black olives in brine
(Greek - style table olives)

Advantages:
A Natural processing with minimum input of chemicals
A Simple processing (traditional anaerobic method)

A Low energy consumption

Disadvantages:
A Time consuming process (6 -7 months)

A Possible damage to the crop before harvest due to early
frosts



Table olive fermentation

Fermentation Is a basic step in green and natural black table olive
processing.

It is undertaken by the autochthonous microorganisms present on
the raw olive fruits .

On immersion in the brine, a fraction of these microbes migrate In
the brine and assimilates and fermentable material diffused from
the olive flesh .

Anaerobic conditions, salt concentration and the gradual decrease
In pH have a selective role on microbial activity .

Under normal conditions, lactic acid bacteria and yeasts dominate
the process.

Basic metabolic products : Lactic acid, acetic acid and ethanol.




For a successful fermentation

A Rapid dominance of the technological microbiota to
minimize spoilage risk .

A Development of the appropriate physicochemical
characteristics (pH, acidity ) that will ensure the
microbiological stability of the product during
storage even at ambient temperature .

A Improvement of sensory characteristics




Final metabolic products

Pyruvic Acid
Streplococcus,  Saccharomyces  Propionibactenum  Clostridium Escherichia, Enterobacler
Organism | Lactobacillus,  (yeast) Salmonella
Bacillus
l.actic acid Ethanol Proplonic acid,  Butynic acid, Ethanol, Ethanol, lactic
Fermentation and CO, acetic acid, butanol, acetone,  lactic acid, acid, formic acid,
end-product(s) CO,, and H, isopropyl alcohol,  succinic acid,  butanediol, acetoin,
and CO, acetic acid,  CO, and H,
COQ. and H2

(b)
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Processing 0 traditional anaerobic method

® Olives are placed directly in brine, 8 -10% NaCl or even more

® Under these conditions, fermentation is carried out primarily by

yeasts, gram -negative bacteria and sometimes lactic acid bacteria

® Fermentation is both alcoholic and lactic (to a lesser extend)

® The final product has pH 4,5 -5,5 and titratable acidity 0,3 -0,5%

(expressed as lactic acid)



Processing 0 new approach

® Olives are placed directly in brine at 6  -7% NaCl, which is kept

constant throughout fermentation

® These conditions favour the growth of lactic acid bacteria which
become the dominant microbiota. Yeasts co -exist with lactic acid

bacteria at lower population densities
® Fermentation is primarily lactic and alcoholic (to a lesser extend)

® The final product has pH 3,8 -4,0 and titratable acidity 0,8 -1,0%

(expressed as lactic acid)
® After fermentation, NaCl is adjusted to 8% to avoid spoilage

® Brine acidification is usually carried out with lactic acid



Effectof NaCl on population dynamics during
fermentation at25 °C

6% NaCl 8% NaCl

0 110 20 30 40

Time (days)

-1 - lactic acid bacteria , -O- yeasts, -r - enterobacteria -@ - pseudomonads




Fermentation tanks




Temperature control of fermentation tanks
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Microorganisms on the surface of raw olives
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Stomata opening on raw olives

Photos: Dr Mary Parker, Institute of Food Research, Norwich, UK




Stomata opening blocked with:



Stomata opening on raw olives

Photos: Dr Mary Parker, Institute of Food Research, Norwich, UK



