COOC Annual Member Meeting

April 1-2, 2016

2016 Annual Member Meeting

Notes from the Field:
Harvesting Temperatures

Notes from the Field

Harvesting Temperatures

Adam Englehardt (Moderator)

Boundary Bend USA
Thom Curry

Brian Mori Temecula Olive Oil Company
California Olive Ranch

© Adam Englehardt for COOC



COOC Annual Member Meeting
April 1-2, 2016

Influence of Fruit
Temperature on Olive Oil

Quality

Adam Englehardt April 2, 2016.
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Understanding the Problem in CA

o Contributing factors from 2014 &15

harvest;
Early bloom and corresponding early fruit
maturity
Above average crop loads typical with dry
conditions. (ideal climate and lack of disease
pressure)
Above average temperatures in early October.
Large volumes or fruit trucked significant
distances to processor, not typical worldwide.
Arbequina particularly susceptible to defects from
temp. due to mild oil flavor and chemical
qualities. (low polyphenols and oleic acid)
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What is Extra Virgin Olive Oil?

Decanter separating olive oil from paste

‘Transversal view of an olive

Olive paste in malaxer .«

*

Hammer crusher

Detail of cells in the olive flesh

BOUNDARY BEND ralia’s ier olive c Cobram
LIMITED Australia’s premier olive company Estate Ao

Tastethe direee red island
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Olive oil fermentation
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A fatty acid being broken off
forming a free fatty acid
Free fatty acid
BOUNDARY BEND P ——— Cobram : i{“"\;
LIMITED ustralia's pr?mmr olive mmpany Estate’ TG -\_.
Taste the diffrence red island
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Free Fatty Acids

* Good indication of fruit condition prior to crushing as well as timing between harvest and
processing.

* EVOO should have a FFA < 0.5%. However, healthy fruit processed promptly should give
oils with FFA below 0.35%.
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BOUNDARY BEND Cobram
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LIMITED Australia’s premier olive company Estate’ feiio

Tusethediffrence red island
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Fruit Damage and Oil
Quality

Evolution of the oil acidity with damaged and not
damaged fruit

w

N
o
>

N

el
s

0.5 ///'/./

0,__4#%‘4:/

12 24 36 48 60 72 84 96

N

Free fatty acids (%)
o

Hours between harvest and process

modern —e— Damaged Fruit —— Not damaged

G 72

© Adam Englehardt for COOC



COOC Annual Member Meeting
April 1-2, 2016

Time delays between harvesting and processing
and their impact on oil quality at different
temperatures

modern
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Fruit temperature in a truck

Depth Temperature

(cml/inches) (°C/°F)
0 22/72

10/4 38/100

30/12 45/113

50/20 42/108

80/32 45/113

120/48 32/90

150/60 32/90
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Temperature of the fruit in the

truck
Optimal < 50C (99F) over air T°
Acceptable 5-10° (9-18°F) over air T°
Risky 10-15° (18-279F) over air T°
Quality affected 15-200 (27-36°F) over air T°
Unacceptable >200 (36°F) over air T°

When picking under hot conditions, it is not only about
temperature differential but also net time of the fruit at
or above certain temperatures ...

modern
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Harvest and ambient
temperature

Evolution of fruit temperature, free fatty acids and
organoleptic quality over time

0-100)
g
5

£ 140

-
I~}
S

=
o
IS}

oS

%

3

@ ®
3 &8
Free Fatty Acids (%)

IS
3

N
S

Fruit Temperature (2F) and Organoleptic Score

o
14
2
S}

0 3 6 9 12 15 18 21 24 27 30 33 36
Time (hours)

modern

—T2 1 T22 emmmmmT23 «eeeee ORG1 ORG2 eeeeee ORG3 == == FFA1 FFA2 == == FFA3
o 76

© Adam Englehardt for COOC



COOC Annual Member Meeting

April 1-2, 2016

2015 HEAT STUDY

COR Quality Staff Study

CaLIFORNIA
77 OLIVE RANCH.

ISSUE-2014 HARVEST HEAT

With the drought we not only saw less water, but hotter
temperatures later in season and mature fruit sooner causing
longer harvesting times during hot months.
Harvesting with temperatures 80F-100F in 2014 the industry had
a difficult time with quality

Oil chemistry

Sensory characteristics
Temperature can increase in the milling process

Result:

- COR determined that a better understanding of the impact that

heat has on fruit and oil quality was needed

- A heat study plan was put into place for the 2015 in cooperation

of field, QA, and production teams at COR

CaLIFORNIA
OLIVE RANCH.
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FIELD AND HARVEST PLAN

Figure out what was our optimal temperature threshold to give us
good quality oil consistently

What process changes in harvest, trucking, milling did we need
to make to mitigate all risk with quality

Determine how much heat is added in the mill to understand
affect of mill on quality related to temp

Determine how fruit gains in temperature under different
harvesting and storage conditions

Study Parameters:

- Take select loads from COR fruit and subject them to different
harvest conditions and intervals described above

Understand the maximum thresholds possible to determine worst

case scenario options
CaL A e !

EXECUTION OF PLAN

As a part of this study we set aside specific loads to:

Monitor temperatures at various stages of mill
Data loggers put in loads at field and taken out at mill to track the
temp from Harvest to mill
Evaluated load temperature throughout phase from harvest to
mill
Evaluated the temperature in the field to the temp the fruit was at
harvest vs. temp at receiving a load to determine optimal time to
stop harvesting based on air temp

Field parameters
Established a process to monitor temperatures a predetermined
intervals

FIFO with priority towards temperature

Fruit management at facility

CaL A e !
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the impact on final oil quality

Field Application
Fruit temperature mirrors ambient temperature

issues if not handled properly

Started harvest at 7-9pm, Stopped harvest on average by 11am.
Day harvest only when conditions consistently under 75 degrees
Approximately 2/3 of harvest under these conditions in 2015

MANAGING HEAT PARAMETERS

Intentionally set aside loads for extended periods of time to determine
Determined that loads that came in at higher temperatures from the field

led to oil quality issues if allowed to sit for extended periods of time
Maturity index has an impact on fruit a lower temperatures

Harvesting fruit in temperature above 75 degrees could create oil quality

CaLIFORNIA
OLIVE RANCH.

Below is the control groups utilized in this study

ANY <2hrs
ANY <4hrs
>1.8 <4hrs
1.0-18 <bhrs
<1.0 6-10hrs
ANY 10-12hrs
<1.8 12-16hrs
>2.0 12-16hrs

OPTIMAL TEMP AND TIME

bhrs
10hrs
16hrs
20hrs
24hrs
32hrs

40hrs
36hrs

CaLIFORNIA
OLIVE RANCH.
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SUMMARY OF RESULTS

Field Considerations of Study:
Harvest at night in the cooler temperatures
Load interval between harvest and milling weighed heavily on:
Maturity index
Temperature at harvest
Distance to mill
Fruit needs to be delivered from the field to the mill in the
shortest interval possible
Data from study showed cooler fruit can sit for extended period
and still produce good quality but mild flavor
Mill Considerations:
Do not use boilers for malaxers
Reduce temperature on separators

CaLIFORNIA
OLIVE RANCH.
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HARVESTING
TEMPERATURES

Some notes for smaller producers
Thom Curry
Temecula Olive Oil Company

A FEW THOUGHTS

= We started milling earlier than ever harvesting in August in
the Low Desert of Coachella Valley in temps above 95 F

* You could smell the aromatics leaving the fruit even before
the milling process started, walking into the cold storage
facility where we were storing the bins before processing, the
room was full of olive aromas.

= There is no way to get those lost aromatics back.

= There was an excellent article by PabloVoitzuk of Pacific Sun
Olive oil on the effect of warm fruit on the enzymatic pathway
that leads to unusual flavor and aromatic qualities in olive
oils.

(5)
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PLANNING

= Planning is a key to managing the temps as much as possible

= Harvest Timing: Keep an eye on weather forcasts to avoid the
warmest days if possible

= Labor: If you are using a picking crew to harvest make sure
that they are available when needed, we were caught short
this year because a lot of the people we usually relied on left
the area to harvest other crops for better money.

= Milling Timing: Make sure that you schedule your milling time
to coincide well with your harvesting.You do not want your
fruit to sit. Double check with the mill even triple check
before you start to harvest. Breakdowns and other issues do
occur its good to have a heads up in advance.

SOME PRACTICAL
TOOLS

= Store your fruit in the shade! Always all the time! Store your fruit in the
shade!

Not everyone can do night harvesting, fruit will be at its coolest around
sunrise and usually reaches ambient temps a little after noon so starting
your harvest at first light and stopping in the early afternoon will help
with cooler fruit. This requires planning to have people ready to go early

If possible use the smaller % ton bins or only fill %2 ton bins half way

Cover the bins with reflective insulation sheets but maintain an air gap
so you do not trap heat in the bin

You can insert lalge corrugated pipes into the center of the bins to help
air circulation and cut down on the heat build up in the center mass you
can even pour ice or dry ice into the pipe

Transport fruit to mill covered as quickly as possible

Purchase and use a good compost thermometer to monitor fruit temps

Store your fruit in the shade!
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