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Introduction

Methods

Factors Influencing the Strawberry Flavour

Strawberries belong to the most important crops in the high value range. After apples, strawberries are the most frequently 

consumed fruits in Austria [Statistik Austria, 2007]. One major problem in strawberry cultivation is the high sensitivity of the 
fruits to mechanical damage and the high risk of spoilage within a few days after the harvest. Cultivars that are more 
robust to spoilage usually lack the typical strawberry flavour. 

The flavour of strawberries is very complex. Over 300 volatile compounds were identified in the strawberry flavour. 
Nonetheless, only a limited number of compounds has been made responsible for the formation of the typical, very pleasant 

flavour [Larsen et al., ZLUF 1992; Schieberle & Hofmann, JAFC 1997]. Special emphasis has to be put on the two furanoid
compounds 2,5-dimethyl-4-hydroxy-3(2H)-furanone (furaneol, DMHF) and 2,5-dimethyl-4-methoxy-3(2H)-furanone
(mesifurane, DMMF).

The flavour formation in strawberries is highly depending on various factors like

� strawberry variety � ripeness of the fruit
� climatic conditions � fertilisation
� soil � …

The biosynthesis of 2,5-dimethyl-4-hydroxy-3(2H)-

furanone by strawberries as well as by microorganisms
has been investigated within the last decade. Meanwhile, it 

seems to be clear that methylotrophic bacteria in sym-
biosis with the strawberry cells are responsible for the 
biosynthesis of the furanoid compounds [Koutsompogeras

et al., Food Chem 2007].

In order to enhance the flavour quality of strawberries 
on a natural way, we applied two pre-selected and ubiqui-
tously appearing Methylobacterium ssp. on strawberries 

in greenhouse- and  field studies.  

propan-1,2-diol 2-hydroxypropanal

2-hydroxypropanal R=H  furaneol

R=CH3  mesifurane

DHAPO

OH

O

ORO
OH O P

O

OH

OH
O

OH

OH

OH

O

O H

strawberry

plant

methylotrophic

bacteria

Results

� Sensory evaluation of the fruits using a
highly trained panel (3-AFC test, QDA®).

� Flavour profiling of the investigated fruits
(Headspace SPME GC-MS) and sub-
sequent multivariate data analysis.

� Quantitative determination of furaneol
and mesifurane after SPE extraction and 

subsequent quantification by GC-MS.

� Biomolecular methods (e.g. real time 

PCR) to evaluate the behaviour of the
bacteria on the plant.

Formation of furaneol by the plant in symbiosis with methylotrophic bacteria

**

**

**

First results indicate a mutualistic association between the strawberry plant and 
the methylobacteria resulting in improved sensory properties of the fruits.

PCA from flavour profiles; ‚hk‘: control sample, 

‚fsab/frab‘: fruits from plants treated with strain 1 

resp. strain 2. ** indicitates statistically highly

significant difference (1-αααα=0.99) in the 3-AFC test 
between treated and untreated samples.

Correlation (PCA plot) of the quantitative sensory

data (QDA® ) and the (semi)-quantitative data from

analytical investigations. An increase in 

concentrations of furaneol and other compounds in 

the treated samples leads to higher rating of 

positively associated sensory attributes. 


