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Strawberry (Fragaria X ananassa Duch.)
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Strawberry (Fragaria X ananassa Duch.) in Korea

¢ Trends in the Market Share of Korean-Bred Strawberry Cultivars

Cultivar development Cultivation techniques
9 2005 | 020%
2000 g
1. |

Dissemination
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Export of Korean Strawberries

Export strawberries worldwide

2017 42,992

2018 46,402 \
N R
2020 [0
2021 [

#¢ Unit: 1,000 USD

© Hong Kong (34.1%) ©) Singapore (23.7%) ©) Thailand (14.0%) ©) Vietnam (11.6%)



‘Seolhyang’ strawberry

> ‘Akihime’ () X ‘Red Peatl’ (3)

» Developed in Korea and released in 2005

» ‘Seolhyang’ = Fragrant strawbetty blooming in the snow

» Approximately 81% of strawberties are the ‘Seolhyang’
cultivar in Korea

» High productivity and resistant to powdery mildew

https://kberry.kr




‘Cinderella’ strawberry

» ‘Cinderella’ = trademark F I RM M I T,

» Produced by FIRMMIT Co., Ltd., Republic of Korea
» Trademark registration was completed in 2023

» Pineapple flavored white-pink colored strawberty
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Usage of fruit based on pigmentation stages A"
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60~70% 80% 90% 100%
v" Long-distance distribution v/ S-tiﬁ I'lr-n: :e;t;r-e- S -\-/ -S;;bIe-f;; d-o:n-es-u;-m-a:kets, v" Be prone to damage during
v’ Store 4-6 days v' Harvest stage for soft-fleshed  not for export fruit harvest
v" Check color pigmentation cultivars v' Even firm cultivars, fruit easily v" Discoloration during cooling
before distribution v' Harvest stage for export fruit discolors during distribution ot sorting

v Should be carefully handling

Source: Horticultural and Medicinal Crop Technology Information No. 139 ﬂ



WE-
\‘ ""4’

. g o
Objectives

1. To compare the metabolic compounds between the SH and CDD strawberry cultivars
2. To evaluate the effects of peel pigmentation levels on metabolic patterns in both cultivars
3. To identify cultivar-specific anthocyanin and VOCs that explain the differences in fruit

color, aroma, and fruit quality
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Materials and Methods > Seolhyang

vo e

» Cultivars: ‘Seolhyang’ and ‘Cinderella’ 0% 50% 75%  100% 34

» Plant materials: Strawberry (Fragaria X ananassa Duch.)

» Harvest date: March 11 (‘Seolhyang’) and 6 (‘Cinderella’), 2023 » Cinderella
» Pigmentation stages : 0, 50, 75 and 100% of peel red coverage

» Storage condition: 3 °C for 3 days on 100% colored fruit

0% 75% 100% 3d

» Quality evaluation

*  Fruit quality attributes: Fruit fresh weight, fruit diameter (D), fruit length (L), /D, ethylene production rate,
respiration rate, firmness, SSC, TA, SSC/TA, color variables, and water contents
* Analyses: soluble carbohydrates, organic acids, amino acids, ascorbic acid, phenolic compounds (LC-MS),

volatile organic compounds (GC-MS)



Materials and Methods

Fruit quality assessment

@ Non-destructive
- Fresh weight
- Fruit size
- Fruit diameter/length
- Peel color
- Ethylene production rate
- Respiration rate

@ Destructive
- Firmness
- Soluble solids content (SSC)
- Titratable acidity (TA)
- Water content

Preparation and
extraction

Frozen
Freeze-dry
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@ Primary metabolites
- Soluble carbohydrates
- Organic acids
- Amino acids

@ Secondary metabolites
- Ascorbic acid
- Phenolic compounds
- Volatile organic compounds (VOCs)
- Phytohormones

Acquisition

@ Instruments analyses

High performance liquid
chromatography (HPLC)

Gas chromatography (GC)

Gas chromatography-mass
spectrometry (GC-MS)

Liquid chromatography-
mass spectrometry (LC-MS)
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Biochemical

Data analysis . .
interpretation
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@ Data Pre-treatment
- Normalization
- Scaling

@ Correlation coefficient-
based network analysis

€ Pathway analysis
@ Statistical analyses

- ANOVA
- Duncan

@ Statistical modeling

- Multivariate analyses:
PLS-DA, VIP, Volcano plot

52
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» Fruit visual appearances

Seolhyang cultivar
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‘Cinderella’ cultivar
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Fruit quality attributes

Upregulated in ‘Seolhyang’ Upregulated in ‘Cinderella’
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Fruit quality attributes ”

Upregulated in ‘Seo]hyang Upregulated in ‘Cinderella’
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TA (%)

Soluble carbohydrates and organic acids
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Amino acids (mg kg'! DW)) “fft\

Branched—chaln amino acids
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Aromatic amino acids
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Amino acids (mg kg'! DW) eptt
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Phenolic compounds “CA “@

Upregulated in ‘Cinderella’
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Phenolic compounds -CH

Upregulated in ‘Seolhyang’
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Phenolic and non-phenolic compounds

Upregulated in ‘Seolhyang’
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* A total of 19 phenolic compounds were detected through LC-MS profiling,
* Comprised of 3 anthocyanins, 4 flavon-3-ols, 4 flavonols, 6 phenolic acids, 1 ellagitannin,
and 1 plant hormone.
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(E)-2-Hexenal

Hexanoic acid
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Volatile organic compounds (VOCs)
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Volatile organic compounds (VOCs) g7
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“Ma]or VOCs 1n Seolhyang cultivar
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Partial least-squares discriminant analysis (PLS-DA) g7
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** Cultivar compatison
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Volcano plots of VOCs and phenolic compounds e
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** Volcano plots of flavonoids CA' -
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** Volcano plots of VOCs
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¢ PLS-DA depending on fruit pigmentation stages

Component 2 (14.1%)

Seolhyang
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Component 2 (11.2%)
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¢ PLS-DA depending on fruit pigmentation stages
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Conclusion
Seolhyang Cinderella

Cyanidin-3-O-glucoside

Anthocyanin Pelargonidin-3-O-glucoside Pelargonidin-3-O-glucoside
Pelargonidin-3-(6"-malonylglucoside)

: : Short-chain esters
Fatty acid-derived esters

Ethyl h thyl 2-h i 1b
octyl 2-methylbutyrate, methyl 2-butenoate, y: hexanoate, ethy , exenoate, ISopropy? butyrate
VOCs methyl 2-methylbutyrate Branched-chain esters / lactones

Isoamyl acetate / y-decalactone
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Conclusion

» The SH cultivar accumulates high levels of anthocyanins, which gives a vivid red colot.

» The CD cultivar has higher concentrations of VOCs, resulting in a distinctive sweet-
fruity aroma.

» The divergent metabolic profiles indicate that the SH is beneficial for enhancing visual
attributes and anthocyanin contents.

» On the other hand, CD cultivar offers potential for breeding programs aimed at
improving aromatic characteristics (VOCs).

» 'This approach can inform breeding programs to enhance both the fruit appearance and

flavor profiles of future strawberry cultivars.
TV IVIIP TV OO IIIOP
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