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 Work Package Specific Objectives 

- Tasks 

Methodology  Main Results/ Deliverables 

 WP 3: Fruit quality and nutritional quality characterization and determination  

Fruit Organolepsis and nutritional 
quality  
Pre and Post-harvest treatments for 
the maintenance of fruit quality 
Validating fresh berry value for 
consumer health 

Assays in fruit external, nutritional 
and nutraceutical quality, sensorial 
analyses and consumer tests 
Pre-harvest and Post-harvest 
treatments  
Digestion assays on polyphenols, 
bioavailability and bioactivity studies 

Identification of strategies to maximise 
fresh fruit quality via novel approaches 
Evidence for the human health benefits 
of fresh fruit in validated model systems. 
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M3.2 Development of SOPs for all analytical 

approaches with respect to fruit quality and 

composition (P1, P3). 

WP3 6 D3.1-3.2 

Sub-task 3.1.2 Internal fruit quality – 
complex chemistries, (micro)nutrients 
and nutraceuticals 

• D3.1 Delivery of standard operating procedures for all analytical approaches with respect to fruit quality and composition 
and sensory parameters (P1, P3, P10, P14). Month 6 

• M3.2 Development of SOPs for all analytical approaches with respect to fruit quality and composition (P1, P3). Month 6. 

Internal Analytical 
• Extraction of polyphenolics from berries;  0.5% formic acid in acetonitrile. 
• Quantification of ascorbic acid in berries  by reversed phase HPLC (UV detection) with or without dehydroascorbic acid. 
• Quantification of sugars in berries  by anion exchange HPLC (pulsed amperometer detector).  Normally glucose, fructose, 

sucrose. 
• Quantification of organic acids in berries by anion exchange HPLC (electrochemical detector).  Normally citrate, malate and 

oxalate but also fumarate, isocitrate, succinate and tartarate. 
• Measurement of total anthocyanins in berries by pH differential method. 
• Measurement of total phenols in berries  using Folin Ciocalteu reagent. 
• Total antioxidant capacity of berries;  Trolox Equivalent antioxidant capacity (TEAC) using ABTS. 
• “Antioxidant power” of berries using ferric reducing ability of plasma (FRAP). 
• Analysis of volatiles in (rasp)berries using SPME-GC-MS (In progress by P3 and P12 [JKI]). 

 
External Physical  
• Fruit shape 
• Colour - Intensity, Homogeneity (within a basket of fruits (500 g)), Brightness 
• Firmness & Resistance 
• Sensory analysis - sugar, acidity, unripe/green, fruity, juicy, untypical/strange taste, 
 flesh firmness.  

 

?
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Analysis of polyphenolics in raspberry, blackberry, blueberry, black currant and strawberry: 
 
by high pressure liquid chromatography-photodiode array-mass spectrometry (HPLC-PDA-MS) - 150 mm x 2.0 mm; 4 mm 
column, nominal mass. 
 
by ultra high pressure liquid chromatography-photodiode array-mass spectrometry (UPLC-PDA-MS) - 50 mm x 2.1 mm; 1.9 

m column, nominal mass. 
 
by high pressure liquid chromatography-photodiode array-high resolution-mass spectrometry (HPLC-PDA-HR-MS) - 150 
mm x 2.0 mm; 4 mm column, accurate mass 

Compound Formula MS MS2 

Anthocyanins [M+H]+ 

Cyanidin 3-sophoroside C27H30O16 611.161 287 

Cyanidin 3,5-diglucoside C27H30O16 611.161 449, 287 

Cyanidin 3-(2’-
glucosyl)rutinoside 

C33H40O20 757.219 287 

Cyanidin 3-sophoroside-5-
rhamnoside 

C33H40O20 757.219 611, 433, 287 

Molecular weight and MS2 information of anthocyanins, 
flavonols, ellagic acid derivatives, ellagitannins and 
proanthocyanidins 

Ion chromatograms 

P8 (BioForsk) 
•Brix and tension of remontant strawberry ‘Rondo’, ‘Everest’ for the season 2011, at two dates in October 

+ yield parameters (Sub tasks 3.1.1 and 3.1.2) 
•Brix and tension of primocane ‘Polka’ for the season 2011, at two dates in October + yield parameters 
•Both will be repeated in 2012. (Sub tasks3.1.1 and 3.1.2). 

 
 

Partner Activities 
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Task 3.1. Fruit Organolepsis and nutritional quality (Linked to WP1 and 2). 
P1 have evaluated external and internal fruit quality on the varieties, selections and breeding population from inter and intra specific cross 
involved in WP1 Subtask 1.1.1. The data were evaluated on a sample of 20 fruit for the three main harvests in a way to create a pool of value. 

Interspecific back cross  and intraspecific cross combination for the main agornomical sensorial and nutritional parameters: 

Type of 
crossing 

Fruit Weight 
(g) 

Commercial 
Production (g)  

Soluble 
Solids 
(°Brix) 

Titratable 
Acidity 

Firmness 
Chroma 

Index 
TAC TPH ACY 

Back cross 2 12,7c 384b 10,3a 10,8b 375b 45,8b 17,5a 2000a 373ab 

Back cross 3 15,0b 474b 8,9b 11,8a 360b 44,4b 17,0a 1693b 414a 

Intraspecific  18,6a 662a 8,7b 10,1b 423a 47,6a 14,6b 1362c 314b 
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P14 INRB; Autumn production with day-neutral plants 

Cultivars: Albión; Cristal; Valor 
Two cultivation systems: soil cultivation and soilless cultivation 

Mechanical resistence (N) 
Colour 

Sensory analisys 

Global quality 

FRAP 

Phenolic compounds 

INRB/L-INIA/UITA 
Beatriz Sousa, Cristina Ramos, Carmo Serrano 
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P14 INRB - Winter production with short-day plants Cultivars: Figaro, Elsanta and Elegance 
three levels of nitrogen 
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Sensory analisys 

INRB/L-INIA/UITA 
Beatriz Sousa, Cristina Ramos, Carmo Serrano 
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Task 3.3 Establish fresh berry value for consumer health using 

appropriate model systems  

 
3.3.1 Impact of digestion of fruit polyphenols (P3, P1, P4) 

 

 

Tavares L, et al. (2012) Food Chem 131(4), 1443-1452 

 

LC-MS blackberry digested fractions  

(A) Original extract; (B) post-gastric;  

(C) D1 post-pancreatic; (D) D2 post-pancreatic. Recovery of selected 

blackberry phenolics 

after in vitro digestion 

Cytoprotective effect  

undigested vs D1 (serum available) in 

a neurodegeneration cell model 

Cytoprotective not mediated by 

reduction in intracelular ROS levels 

or through alteration of redox 

homeostasis (GSH levels) 

M3.6-INPUT 

http://www.ibet.pt/fotos/editor2/IBET_Horiz_RGB.jpg
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Celular redox state 

3.3.3 –  Plant polyphenol bioactivities (P3, P1, P4, P9) 

 

 

Task 3.3 Establish fresh berry value for consumer 

health using appropriate model systems  

 

Commercial 

blackberry 
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neuroprotective effect 

Cell death mechanisms 
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Differential 

molecular 

mechanism 

 

Tavares L, et al. (2012) European Journal of Nutrition (DOI)10.1007/s00394-012-0307-7. 

 

FUTURE:  

Impact of target phytochemicals on 

the health benefit mechanism by 

using “isogenic” berries 

D3.3-INPUT 

Journal of Agricultural and Food Chemistry 2012;60(9):2322-7. 

Pre-treatment 

Ethanol Sveva cultivar + ethanol Alba cultivar + ethanol 

Adria cultivar + ethanol Quercetin + ethanol 

PLoS One 2011;6(10):e25878. 
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Strawberry Polyphenols Attenuate Ethanol-
Induced Gastric Lesions in Rats by 
Activation of Antioxidant Enzymes and 
Attenuation of MDA Increase 

Human Dermal 
Cells Data show that strawberry 

contains compounds that confer 
photoprotective activity in human 
cell lines and may protect skin 
against the adverse effects of UV-A 
radiation. 

http://www.ibet.pt/fotos/editor2/IBET_Horiz_RGB.jpg
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Cultivars/ genotypes grown at JHI for 
quality analysis  
(linked to WP1, 2012 season) 
 

 Black currant - Ben Gairn, Ben Finlay, Ben Maia, Big Ben, JHI-P8/5/24, JHI-91129-1, JHI-94120-1, JHI-

9998-1   (8) 
 

 Additional material will be available from some cultivars/genotypes grown in England (Maidstone)  
 

 Raspberry - Glen Fyne, Glen Doll, Glen Ericht, Glen Cally, JHI - 0485K-1, JHI - 0304F6, JHI - 0019E2, JHI - 

00123A7, JHI - 0534RB1, JHI - 0435D-3   (10) 
 

 Simple sensory data available; general score 1-9, aroma, acidity, sweetness 
 Additional material will be available from some cultivars/genotypes grown in England  
 Include industrial standards (Glen Ample, Octavia, Tulameen) for comparison 

 

 Blueberry - Hortblue Petite (NZ), Nui (NZ), Reka (NZ), Elliott, Poppins, Bluecrop, Berkeley, D100 (NZ), 

RH38 (NZ), RH48 (NZ), RH52 (NZ), RH55 (NZ), F100 (NZ), ZDM 005 (NZ), ZDM 035 (NZ), ZDM 075 (NZ), WE 
158-10 (NZ) (17) 

 
 Material may not be available from all cultivars in 2012 

 

 Blackberry – Loch Tay, Loch Ness, Karoka Black. Breeding lines deferred  to 2013 

 
Small amounts of frozen berries available from 2011 for some cultivars/genotypes 

M3.1 Generation of germplasm for quality, nutritional/nutraceutical and 

bioactivity assessments (P1, P2, P3, P5, P6, P10). Month 28. 
 



8/31/2012 

8 

Other cultivars/genotypes to be  
analysed at JHI – candidates for 
IVD/bioactivity assessment (Task 3.3) 

 Raspberry 
 Glen Fyne, Glen Doll, Glen Ericht, Glen Cally, JHI - 0485K-1, JHI - 0304F6, JHI 

- 0019E2, JHI - 00123A7, JHI - 0534RB1, JHI - 0435D-3 (JHI) 
 Selected lines for processing market; darker colour (JHI) 
 Yellow raspberry (Scotland) 
 Industrial standards (Glen Ample, Octavia, Tulameen) (JHI) 
 

 Blueberry 
 Berkeley, Bluecrop (JHI) 
 Georgia gem, Misty, Star, Biloxi, Sharp Blue, Jubilee (ITQB) 
  

 Blackberry 
 R. ulmifolius, R. sampaioanus, R. Brigantinus, R.genevieri, R. Henriquesii, R. 

Vigoi (ITQB, INRB) 
 

 Strawberry 
 AN07,216,60 and AN00,239,55 (high anthocyanin) (UPM) 
 AN07,004,54 and AN07,215,57 (high phenols) (UPM) 
 White strawberry (high phenols) (UPM) 
 Industrial standards 
 

 

 
Sub-task 3.3.1 Impact of digestion of fruit 
polyphenols  
Sub-task 3.3.2 Bioavailability and metabolism 
studies 
 
 

 IVD treatment to be performed on 3 selected cultivars/lines of raspberry and 
strawberry, and 1 of blueberry and blackberry, and extracts  to be sent to partners 
(ITQB and UPM) for bioactivity assessment. 

 Compositions to be assessed before and after IVD. 

 Bioavailability and metabolic changes to be assessed in extracts that have been 
put through gut cells by P9 (WUR). 

M3.6 Determination of fruit compositional changes accompanying in vitro 
digestion and subsequent components bioavailability and metabolic 
changes in validated human model systems (P4). Month 20 
 

Sub-task 3.3.3 Plant polyphenol bioactivities 

M3.8 Determine the efficacy of selected fresh fruit extracts and 
components in CVD, cancer and neurodegeneration model systems (P1, 
P3, P4). Month 26. 
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M3.7 Determination of volatile patterns for fruit with 
preferred sensory quality (P3, P12). Month 24. 

 Examine by SPME-GC-MS a range of raspberry cultivars/lines selected on 

the basis of sensory and mapping data. 


