Development of Stone Fruit Flavor

Macarena Farcuh, Ph.D.

Assistant Professor
Department of Plant Sciences and Landscape Architecture

University of Maryland, College Park

Bay Area Fruit School
Queenstown, MD
February 21,2020



Overview

* My background

e Farcuh Lab research interests

 What is stone fruit flavor?

* Why is stone fruit flavor important?

 Factors affecting stone fruit flavor development
» Take-home messages/ Tips



Overview

* My background



i ‘/m\\‘ ol ik

\

A

N
A ENTINA sz



B.S.,Agricultural Engineering
University of Chile, Santiago

2001-2005

msu?‘:;f-;,\ /\/v 3 LVB‘EZUE.A N (,$ f

FHENCH
WM(A

| /\lCOLOMB&I_AX ( /M_L/

M.S.,Agricultural Sciences
(Fruit Production)
University of Chile, Santiago

2005-2007

7
§

ARGENTINA ~UrRUGUAY

“A


http://images.google.cl/imgres?imgurl=http://www.ic.sunysb.edu/stu/akapalee/E-Nose2.jpg&imgrefurl=http://www.ic.sunysb.edu/stu/akapalee/Lab.htm&h=1656&w=1242&sz=291&tbnid=ZNI4T8opg2EJ:&tbnh=150&tbnw=112&hl=es&start=44&prev=/images?q=e-nose&start=40&svnum=10&hl=es&lr=&sa=N

B.S.,Agricultural Engineering
University of Chile N
2001-2005 |\ o b7 vmezum;(\ ;; .
p ‘COLOMBIA 1 (/;ri/
M.S.,Agricultural Scienges | cu‘m /\w t"\\»
(Fruit Production) { R
University of Chile |

|
BRAZIL f
2005-2007 PER% T

< BOLIVIA :.:'
“{;j«w =

W
w”

ARGENTINA o

Research & Developmept
Department 2007-2008

ChileAgrOQb |

Innovadores por Naturaleza

Research Associat’e
2008-201 1

CONSWIrcio

SWE) =555

mocaonrwemasmanese. A€ 10 fruta



http://images.google.cl/imgres?imgurl=http://www.ic.sunysb.edu/stu/akapalee/E-Nose2.jpg&imgrefurl=http://www.ic.sunysb.edu/stu/akapalee/Lab.htm&h=1656&w=1242&sz=291&tbnid=ZNI4T8opg2EJ:&tbnh=150&tbnw=112&hl=es&start=44&prev=/images?q=e-nose&start=40&svnum=10&hl=es&lr=&sa=N

@ Ph.D., Hort. & Agronomy
UC Davis

UCDAVIS -
AGGIEsS 2012-Sep 2017

‘Santa Rosa’ ‘Sweet Miriam’
(SR) (SM)
Sugar Metabolism and Hormone Balance



@ Ph.D., Hort. & Agronomy

UCDAVIS Redatada Lt
AGGIES 2012-Sep 2017

‘Santa Rosa’ ‘Sweet Miriam’
(SR) (SM)
Sugar Metabolism and Hormone Balance

@HM OLSE Postdoctoral Scholar ‘

UCDAVIS UC Davis ’ 1
g | Jun 2017- Sep 2019 "I

eeoeee
sams aa

Texture and Flavor Improvement



Assistant Professor,
Horticulture (Fruit)
Univ. of MD

Oct 2019- present

@HM OLSE Postdoctoral Scholar_ | ~’
1

UCDAVIS UC Davis . :
S ~ | Jun2017-Sep 2019 | i1 | BRAZIL

eeoeee
soms aa

Texture and Flavor Improvement



Overview

Farcuh Lab research interests



Farcuh Lab:What do we do?

& Dévelop novel strategies
Integrate

for improving FRUIT:
the NEEDS

of:

N\

Fruit Harvest Postharvest
Development storage
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Farcuh Lab: Research interests

g I Assessing the impact of preharvest practices and

| Interrelationships between frui
fruit safety and fungal pathogens.

mfarcuh@umd.edu
© @FarcuhMacarena

quality, microbia
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Stone fruit quality and consumer
acceptance



Stone fruit quality and consumer
acceptance
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* Chlorophyll degradation
* Accumulation of non-photosynthetic pigments:

Anthocyanins-Carotenoids ‘
y B\
[ WL



-_ Texture

£  Fruit softening is crucial for fruit handling and

NS

~ postharvest potential:

* Cell wall modifications
* Turgor pressure
* Skin/cuticle composition




Flavor

Highly complex trait:
TASTE +  AROMAVOLATILES
. 2\

Sweetness: Acidity: Production of
SUGARSG ORGANIC volatile compounds

ACIDS@ o

* Quantity T ~w R

* Composition B o
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Fruit Flavor and Consumer Liking
Highly complex trait that contributes to liking:

Fruit flavor evaluation linked to consumer perception:
Sensory Science
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Stone fruit flavor and the supply chain
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Breeders Growers
Yield, size, disease resistance, long

shelf-life, flesh firmness

Yield, fruit size, disease resistance,
harvest in minimum picking
intervals, appearance

Consumers
Distributors Fruit flavor, health
Long shelf-life, flesh firmness, benefits, nutritional value

texture, appearance, size
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Stone fruit flavor and the supply chain
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Growers
Yield, fruit size, disease R, harvest
in minimum picking intervals,

appearance

Breeders
Yield, size, disease R, long shelf-

life, flesh firmness

Consumers
Fruit flavor, health

benefits, nutritional value

Distributors

Long shelf-life, flesh firmness,
texture, appearance, size
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Packers/Shlppers/ | Consumers

Distributors Fruit flavor, health

Long shelf-life, flesh firmness, benefits, nutritional value
texture, appearance, size
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Factors affecting stone fruit flavor development



Factors affecting Stone Fruit Flavor
Development

= Genetic background
o Cultivar selection

o Rootstock Selection

2.- Environmental conditions
3.- Preharvest orchard management practices
4.- Maturity at harvest and harvest practices
5.- Postharvest practices



| .-Genetic Background: Cultivar Selection

- Diversity of flavor profiles in different cultivars:
* Flesh color (yellow, white, red)
* Adherence of stone to flesh (freestone or clingstone)
* Texture (melting, non-melting or stony hard)
* Low acidity
* Shape (round or flat)
Freestone Meltmg Clingstone Non-Melting

Q ﬂ‘

- ’ ,i 2
Preferred for fresh
consumption Burchell Nursery
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| .-Genetic Background: Cultivar Selection

- Diversity of flavor profiles in different cultivars:
g * Flesh color (yellow, white, red)

 Adherence of stone to flesh (freestone or clingstone

Preferred for flesh
consumption Burchell Nursery



Genetic Background: Rootstock Selection
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Rootstock selection can influence performance of
flavor attributes of scion cultivar in Prunus sp.:

 Water relations

° Nutrition

° Tree vigor

* Bloom time

« Yield efficiency

° Ripening time and harvest maturity




Factors affecting Stone Fruit Flavor
Development

| .- Genetic background

o Cultivar selection

o Rootstock Selection
3.- Preharvest orchard management practices
4.- Maturity at harvest and harvest practices
5.- Postharvest practices



2.- Environmental Conditions

Stone fruit flavor
profiles can be
affected by:

* Growing seasons

* Growing locations

* Among trees within
the orchard

* Within the same tree

Genotype/cultivar x environment interactions



2.- Environmental Conditions

Stone fruit flavor

* Among trees within
the orchard
 Within the same tree

Genotype/cultivar x environment interactions




Factors affecting Stone Fruit Flavor
Development

| .- Genetic background

o Cultivar selection

o Rootstock Selection
2.- Environmental

~3.- Preharvest orchard management practice

4.- Maturity at harvest and harvest practices

5.- Postharvest practices



3.- Preharvest Orchard Management
Practlces
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»*  MANIPULATION




3.- Preharvest Orchard Management

~ Practices

Research needed to identify optimal cultural
practices that maximize flavor quality:

- optimizing crop load

- avoiding excess nitrogen and water

A SERENE LY N A < A S
Selection of optimal integrated crop management
systems based not only on yleld but aIso on flavor

Optlmlzmg cultural practlces towards a
balanced orchard




Factors affecting Stone Fruit Flavor
Development

| .- Genetic background
o Cultivar selection
o Rootstock Selection
2.- Environmental conditions
3.- Preharvest orchard management practices

5.- Postharvest practices



4.- Maturity and Harvest Practices
Stone Fruit Ripening Stages

Mature Comm. harvest

Overripe

Fully ripe




4.- Maturity and Harvest Practices

Japanese Plum Fruit Ripening Stages

Mature Comm. harvest

Overripe

Fully ripe

THandling, shelf-life, | Decay | | Handling, shelf-life, T Decay

Harvesting at the correct maturity stage is
key for maximizing stone fruit flavor
development
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4.- Maturity and Harvest Practices




Factors affecting Stone Fruit Flavor
Development

| .- Genetic background
o Cultivar selection

o Rootstock Selection
2.- Environmental conditions
3.- Preharvest orchard management practices
4.- Maturity at harvest and harvest practices

~.- Postharvest practices




5.- Postharvest practices

= Storage temperature x time:
AVOID: 36°F to 46°F

A A Chilling Injury symptoms:
\

’ 1) Loss of flavor/Development off- flavors
2) Flesh Mealiness | B

3) Flesh Browning e

®
\ -\ » AVOID: breaks in cold
temperature chain

= Relative Humidity of 90-95%



5.- Postharvest practices

'PRECONDITIONING: Maintain fruit flavor

* Fruits held at 682 F (24-
48 hrs) before cold
storage (32°F)

e Considerations:

> Weight loss and
softening
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TAKE-HOME MESSAGES/ TIPS

N {* Fruit Flavor =Taste + Aroma Volatiles

* Stone Fruit Flavor strongly associated to
consumer liking

* Focus on CONSUMERS: Fruit Flavor presents
a major opportunity to grow markets !!




TAKE-HOME MESSAGES/ TIPS

Factors affecting

|.- Genetic background : selection of +

2.- Environment: setup small

3.- Preharvest orchard management practices: optimize
practices towards a

4.- Maturity at harvest and harvest practices: avoid focusing
on at the

5.- Postharvest practices:* Avoid
. use of
+ storage temperature
* Avoid in cold chain




THANKS FOR YOUR #i
ATTENTION. s

PLEASE FILL OUT THE
SURVEY INCLUDED IN
YOUR REGISTRATION
PACKET!!!




