NTNU = Trondheim

Norwegian University of
Science and Technology

Assessment of physiological changes B'°";’S"
and taste quality of European blueberry =0
( Vaccinium myrtifius) using metabolite profiling

Jens Rohloff1, Inger Martinussen?, Eivind Uleberg?, Olavi Juntilla®, Anja Hohtola*, Laura Jaakola4, and Hely Higgman#

1Dep. Biology, Norwegian University of Science and Technology (NTNU), NO-7491 Trondheim; 2Bioforsk Arctic Agriculture and Land Use Division, Norwegian Institute for Agricultural
and Environmental Research, NO-9269 Tromsg; 3Dep. Arctic and Marine Biology, University of Tromsg, NO-9037 Tromsg; 4Dep. Biology, University of Oulu, FIN-90014 Qulu

INTRODUCTION
e Fruit quality of European blueberry (EB) is determined by taste compounds (sugars, acids, flavour), and health-beneficial phytochemicals and antioxidants

(phenolic acids, flavonols, anthocyanins, proanthocyanidins, ascorbic acid).
¢ Metabolite content and composition is affected by the environment regarding temperature, light, water and edaphic factors.
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BIOLOGICAL QUESTIONS
o What is the environmental impact of temperature and day length on berry quality parameters with regard to taste compounds and phytochemicals?
s How do genotypes adapted to Northern and Southern Scandinavian climates respond to environmental variation regarding temperature and day length?

MATERIALS AND METHODS

@ Indmduals of 4 EB clones originating from Northern (N1, N2) and Southern Finland (51, S2) were grown in a phytotron at 12° and 18°C in 2008 and 2009.
» Two different light treatments were tested: 24 h (long day) and 12 h (short day). Plants were kept outside during flowering to ensure insect pollination.

¢ Metabolite profiling (data 2008) was carried out by gas chromatography/ mass spectrometry (GC/MS)? to detect nutritional compounds (TCA acids, sugars,

polyols, phenoals, flavonoids). Total phenols?, anthocyanins® and antioxidant capacity (FRAP)¢ were spectrophotometrically determined (data 2008+2009) .
¢ GC/MS data was aligned with ‘SpectConnect’ software (MIT, USA), and analysed with AMDIS deconvolution software. Statistical analyses using ANOVA GLM

and Principal Component Analysis (PCA) were based on the selection of 15 detected metabolites (Table 1).
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Figure 1. PCA of 151 blueberry samples clearly showing effects of single environmental and genotypic parameters on berry composition: temperature (12 and 18°C), origin (North and South and clone (genotype and origin).
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and long-day conditions (24 h). Berry quality traits such as total phenols, anthocyanins Table 1. Statistical analysis based on ANOVA GLM of GC/MS data from phytotron trials (2008).
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Figure 3. Effect of clonal origin (South and North), temperature (12° and 18°C), and day length (12 and 24 h) on
total phenols, anthocyanins and antioxidants based on EB berry samples from phytotron trials in 2008 and 2009.
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Figure 2. Growth performance of southern (5) and northern clones (N) under 18°C and long-day treatment (24 h). Nutr 132: 461-71. /




