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STRAWBERRY 
(FRAGARIA X ANANASSA DUCH.) 

Dr. Mari Sandell (Hakala) 2002 
•  Factors affecting the internal quality of strawberry (Fragaria x 

ananassa Duch.) fruit (University of Turku) 
 
sugars, acids and volatiles are important components of flavor, 
depending on variety 
 
fruit is very perishable and sensitive to injuries 
 
every pre- and post harvest factors have influence on sensory 
quality  

PRE- AND POST-HARVEST FACTORS & 
STRAWBERRY FLAVOUR 

Variety and genotype  
   

Climatic conditions and 
environment   
 
Cultivation practices

     
Maturity stage   

   
Harvesting    

  
Post-harvest handling

     

Packing    
     

Pre-treatment before 
processing 

     
Preservation   

    
Freezing & thawing

    
  

Freeze-drying 

5 

6 

 

-1.0 

-0.5 

0 

0.5 

1.0 

-1.0 -0.5 0 0.5 1.0 
 X-expl: 45%,21%   Y-expl: 53%,27%  

Dry matter 

b* 

Hue 

Chroma 
titrable acidity pH Brix 

Brix/dry matter 

Cu Fe 

Zn K fructose 
glucose 

sucrose 

Sugars 

Acids 

sugars/acids 

malic acid 

1 

3-methyl-2-butanone 

ethyl propanoate 

methyl butanoate methyl  pentanoate 

1-methylethyl  butanoate 

ethyl-2-methylbutanoate 
ethyl-3-methylbutanoate 

propyl butanoate 

2-heptanone 

2-heptanol 
ethyl hexanoate 

1-methylethyl acetate 

Odor 

Sweet odor 

Fruity odor 

Strawberry odor 

Green odor 

Off odor 

Sweetness 

Sourness 

Fruity  

Strawberry flavor 

PC1 

PC2 Correlation Loadings (X and Y) 
STRAWBERRY FLAVOUR 

Ref: Sandell ym 2008 
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MANY OF US PREFER MORE SWEET  
THAN SOUR & BITTER 
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SEA BUCKTHORN  
(HIPPOPHAE RHAMNOIDES) 

Dr. Katja Tiitinen (Factors contributing to sea buckthorn 
flavor, 2006, University of Turku) 
 
mild aroma 
 
strong sourness and astringency 
 
weak sweetness and fruity flavor 
 
malic acid, fructose and glucose 
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SEA BUCKTHORN FLAVOUR  
 

-1.0 

-0.5 

0 

0.5 

1.0 

-1.0 -0.5 0 0.5 1.0 
 X-expl: 29%,27%   Y-expl: 51%,6%  

pH 

Brix 

titratable acidity fructose 

glucose 

ethyl-glucose 
Sugars 

malic acid 

quinic acid 

citric acid 
Acids 

sugars/acids 

vit C 

pulp oil 

L 

a* 
b* 

hue 

chroma 
Odor 

Fruity 
Sweetness 

Sourness 
Astringency 

PC1 

PC2 Correlation Loadings (X and Y) 

Tiitinen (2006) 
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SB: MODIFICATION OF ASTRINGENCY 
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Tiitinen et al (2005) 
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Malolactic fermentation and astringency 
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Tiitinen et al. 2006 12 

BILBERRY, CROWBERRY AND BLACK CURRANT 
 
Dr. Oskar Laaksonen 2011 Astringent food compounds 
and their interactions with taste properties (University of 
Turku). 
 
Chemical composition combined to sourness, bitterness 
and astringency, and pleasantness of berries 
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BLACK CURRANT TASTE AND ASTRINGENCY 

-1.0

-0.5

0

0.5

1.0

-1.0 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1.0
X-expl: 83%,13% Y-expl: 55%,32% 

Residue I Residue II

Extract-1

Extract-2

Extract-3
Extract-4

totphen

totant
dp-glcdp-rutcy-glccy-rutmy-rut

my-gal

my-glcqu-rut

qu-gal

qu-glcka-rut

qu-mal

qu-araka-glc

ka-gly
ka-mal

caff5
coum6coum7fer8fer13coum20fer21

caff22

Total

Roundness
Fruitiness

Bitterness

Sharpness

Astringency

PC1

PC2
Correlation Loadings (X and Y)

Most of the 
phenolic

compounds

-1.0

-0.5

0

0.5

1.0

-1.0 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1.0
X-expl: 83%,13% Y-expl: 55%,32% 

Residue I Residue II

Extract-1

Extract-2

Extract-3
Extract-4

totphen

totant
dp-glcdp-rutcy-glccy-rutmy-rut

my-gal

my-glcqu-rut

qu-gal

qu-glcka-rut

qu-mal

qu-araka-glc

ka-gly
ka-mal

caff5
coum6coum7fer8fer13coum20fer21

caff22

Total

Roundness
Fruitiness

Bitterness

Sharpness

Astringency

PC1

PC2
Correlation Loadings (X and Y)

Most of the 
phenolic

compounds

Sandell et al. (2009) Orosensory profiles and chemical composition of  black currant (Ribes nigrum) juice and fractions of press 
residue J. Agric. Food Chem 2009, 57(9):3718-28. 

 

CROWBERRY TASTE AND ASTINGENCY 
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 Thank You! 
& 
Dr Oskar Laaksonen  
Dr Katja Tiitinen 
Prof Heikki Kallio 
Prof Paul A.S. Breslin 
Academy of Finland 
Tekes National Technology agency 
http://www.utu.fi/en/units/fff/research/

senses/Pages/senses.aspx 
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