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1. 

Avocado oil 

background



Cold-pressed extraction
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• Supply: Generally relies on reject fruit from fresh fruit market, often for 

export 

• Key problem is obtaining reliable supply 

• Biennial bearing a significant problem in avocado

• Thus Olivado started in Kenya in 2008 where small subsistence farmers 

had fruit going to waste

Avocado oil background



2. 

Overview of the 

MFAT program



» Five-year New Zealand’s Aid Programme implemented by the avocado oil 

company Olivado and Plant & Food Research, with a 4-year extension 

» Aim is to delivery benefits to small farmers / households from sale of fresh 

avocados for the production of high quality avocado oil

» Fair trade and organic

» Before Olivado:

» NZD 3-6 cents/kg - “Dog food”

» Currently–  

» ≈ NZD 17-56 cents/kg

» (Also carrying out fresh fruit export)

Avocado Development Programme – KAISP 



» About 1,700 smallholder suppliers, mainly in the Kandara District  of Kenya

The people

They are:

» About 45% women farmers

» Farm size about 1 ha

» Around 24 avocado trees. Large, old trees 

that are poorly managed

» Plus 1-2 animals (cows and/or goats)

» As well as bananas, coffee (low zone), tea 

(high zone), macadamias ...

» Key challenges: soil health, tree 

management, pests & disease, post-

harvest









3. 

Various teams / 

delivery areas



Water can be scarce – irrigation not possible 







Harvesting teams













Training the trainers



4. 

Postharvest 

aspects



4A. 

Maturity & harvest 

timing 



Maturity (dry matter) vs oil content

» Highly correlated

» Independent of 

climate 



Setup a dry matter monitoring and measurement system 



» Tree sampling protocol

» 2-3 week sampling

» 6 growing regions

» Multiple growers/location 

» Carried out over 2 seasons

» Confirmed oil – DM correlation

Dry matter protocol



Dry matter vs oil content
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Dry matter over time



Date for fruit processing for oil - >30%



» More predictable and “plannable” harvesting

» Clear DM and thus harvest date goals

» Improved yield – 30% increase once implemented

» Decision support tool (i.e. model)

Knowing DM over time and more latterly the TTH calculator

Outcome 1:

Harvest planning now possible ! 



“The price of avocado 

dropped by over half 

because of quality concerns 

as traders exported a low 

quality crop”

Fresh fruit outcome: Maturity and reputation is really important

(2018)



DM minimum for ‘Hass’ varies depending on growing region 

and/or market standard 

Country DM (%) Comments

Australia 23% Increased from 21%

California 20.8% An increase was debated hotly

Peru 22%

Chile 23% 

Israel 22% 

Mexico 20.8% Dictated by USA primarily

New Zealand 24% Average of 24 and 18/20 fruit sample > 20.8%

South Africa 25%

Kenya 22%



DM minimum for ‘Hass’ varies depending on growing region 

and/or market standard 

Country DM (%) Comments

Australia 23% Increased from 21%

California 20.8% An increase was debated hotly

Peru 22%

Chile 23% 

Israel 22% 

Mexico 20.8% Dictated by USA primarily

New Zealand 24% Average of 24 and 18/20 fruit sample > 20.8%

South Africa 25%

Kenya 24% Increased - Well done! (Unplanned) Outcome 1b:

• Improved export quality & thus importer/consumer reputation

• Also increases maturity (thus oil content) for oil extraction



4B. 

Fruit quality and 

oil quality 



Quality – Riper fruit has more chance of 

disorders, particularly rots, and thus reduced 

quality 

Oil yield vs quality – it’s a balance!

Yield – Riper/softer fruit will yield more oil

Total oil content Minimally ripe Fully ripe Over ripe
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Yang S, et al. 2018. The impact of 

fruit softening on avocado cell 

microstructure changes monitored 

by electrical impedance and 

conductivity for cold-pressed oil 

extraction. 

Journal of Food Process 

Engineering. 



» Ripe rots 

» Stem end rots

» Bruising 

» Poor quality fruit leads to 

poor quality oil

Key quality aspects and challenges



Variable rate of ripening leads to increased rots



» Soil related

» Possibly F. solani. F equiseti or F.oxysporum

New rot: Fusarium



Stem end rots



Bruising



» as)

s





Effect of rots on oil quality – see Roy Wang Posters - SO3 & SO4



4C. 
Ripening protocol



• 18 tonnes / room

• 16 rooms

• Relatively low airflow

• “Leaky”

• Variable cooling efficacy

Coolstores / ripening rooms



Need predictable, rapid ripening to optimum firmness with 

minimal fruit to fruit variability, and very good fruit quality 

Goal of ripening protocol



• Need predictable, rapid ripening with minimal fruit to fruit variability, and 

good fruit quality 

• Ethylene treatment is the main way to hasten ripening 

Goal of ripening protocol



• Need predictable, rapid ripening with minimal fruit to fruit variability, and 

good fruit quality 

• Ethylene treatment is the main way to hasten ripening 

• Organic fruit can’t use artificial ethylene (EU rules !)

• So developed system to use already ripening avocado fruit to produce 

“natural” ethylene

Goal of ripening protocol

Snakes …



• Need predictable, rapid ripening with minimal fruit to fruit variability, and 

good fruit quality 

• Organic fruit can’t use artificial ethylene (EU rules !)

• So developed system to use already ripening avocado fruit to produce 

“natural” ethylene

• Challenges of CO2 accumulation / O2 depletion

(Bad for fruit & H&S risk)

Goal of ripening protocol



Gas atmosphere monitoring – ethylene, CO2 and O2



Ripening room spreadsheet system 
» Detailed logging of timing, temperature, atmospheres, venting etc, time to ripen

Outcome 2:

Fruit ripening controlled – better oil yield (stage of ripeness)

(and health and safety!)



Effect of ripening temperature on rots 

Hopkirk, White et al., 1991

Outcome 3:

Fruit quality improved: Oil quality improved (reduced FFA)



Production planning whiteboard – tons / day, capacity

• Interface for ripening 

and processing 

teams

• Tons / day / store

• Ability to slow down 

or speed ripening if 

needed

Outcome 4:

Ripening time controlled: Better processing planning – better 
oil qaulity 



1. Faster ripening lead to greater factory through-put (compared to 1 week 

coolstore before ripening)

2. Much more even ripening – thus greater yield and 

less rots / ejects

3. Less double handling (bruising)

4. Increased fruit quality, thus oil quality 

5. Greater training & systematic protocols means better 

planning and changes to process as needed

6. Greater control and predictability of processing 

7. Better health and safety

8. Lower labour input (grading/moving fruit/management)

9. $ Greater profitability $

Overall outcomes



4D. 

Oil storage 
temperature and 

quality 



» Logged temps

Tank farm



Ambient temperatures in Kenya 
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» as)

Low-tech solution

52-55C35C



Seafreighting of extracted oil (non-refrigerated)



Container air temperatures - July 

35C

30C

25C

Transhipping

Kenya NZSingapore?



Container temperatures - August 
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Oil quality – PPP and DAGs

Cultivar Country

Storage 

conditions

Storage time 

(months) PPP DAG FFA PV

‘Hass’ NZ

Fresh-early 

season 1 0.6 90.3 0.31 4.1

‘Hass’ NZ Tank - NZ 9 2.1 61.7 0.82 4.2

‘Hass’

NZ-Other 

producer Unknown 9 1.4 58.5 0.33 4.1

‘Fuerte’ Kenya Fresh-late season 1 0.9 76.1 0.59 2.8

‘Fuerte’ Kenya Kenya, barrels 10 9.2 28.1 1.64 3.3

‘Fuerte’ Kenya Kenya, barrels 10 9.1 27.4 5.01 4.9

‘Fuerte’ Kenya Shipped to NZ 11 15 27.7 2.09 3.7

‘Hass’ Kenya Shipped to NZ 11 10.7 28 6.92 1.6

‘Hass’ Kenya Shipped to NZ 7 15 27.8 2.11 3.8

‘Fuerte’+

‘Hass’ Kenya Shipped to NZ 11 17.8 28 1.19 3.8



Oil quality – PPP and DAGs



Oil quality – PPP and DAGs

Outcome 5:

Oil storage temperature important: Oil quality improved



» Improved “tank farm” temperature management

» Highlighted need for better shipping temperature management 

» Oil quality improved

Outcomes for oil storage and quality 



5. 

Concluding 

remarks



• Like all systems, it’s a case of doing a lot of things right that leads to best 

quality

Do all things well



Journey of life with our collaborators



plantandfood.co.nz

Asante sana

Kia ora

Allan.Woolf@plantandfood.co.nz

(soon to be Allan.Woolf@bioeconomy.nz ! )

mailto:Allan.Woolf@plantandfood.co.nz
mailto:Allan.Woolf@bioeconomy.co.nz
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