Anne Matthes (Autor)
Pre - and postharvest factors affecting health-
promoting substances and the allergen Mal d 1 in
apple fruit

Anne Matthes

Pre — and postharvest factors
atfecting health-promoting
substances and the allergen

Mal d 1 in apple fruit

Cuvillier Verlag Gattingen

Intermationaler wissenschaithcher Fachverlag

https://cuvillier.de/de/shop/publications/731

Copyright:

Cuvillier Verlag, Inhaberin Annette Jentzsch-Cuvillier, Nonnenstieg 8, 37075 Goéttingen,
Germany

Telefon: +49 (0)551 54724-0, E-Mail: info@cuvillier.de, Website: https://cuvillier.de



)

\%

Table of Contents

Introduction..........ccceveeerveceecnnee 1
QUALTEY ettt ettt ettt e et e e et e e ab e e ab e e e ab e e eabeeeateeenaeeennes 1
Health-promoting SUDSTANCES ..........eeiiiiiiiiiieiieeitee ettt e 2
2.1 Secondary plant MEtabOLItes. ......cccuveiriuiieriiiieriie et 2
2.1.1  POLYPRENOLS ...t 4
21101 SHIUCEUTE ...ttt st ettt et 4
2.1.1.2  Phenolic aCidS........coouiiiiiiiiiiiiiiieeeiieeete et 5
2.1.1.3  FIaVONOIAS .eueeiiieeiieiieeiteeeete et st 5
2.1.1.4  Function in plants and antioxidant Properties ...........c.ccceeeerversueerveeeneennne. 6
Health-affecting SUDSEANCES. .......ceiviieiiiieeiieeciie e e 7
3.1 The apple allergen Mal d 1.......cccoooiiiiiiiiiniieeceeeeee e 7
Pathogenesis-related PrOtEINS.........c.ceeriiiriiieriiieeriee ettt et sbee e siaee e 8
Objective Of the STUAY ...cocueiiiiiiiiieeeeeee e 9
RETEIENCES ...ttt 10

Polyphenol content and antioxidant capacity of apple fruit: effect of cultivar
and storage conditions 15
INEFOAUCTION ...ttt et e sttt e st e sbeeesbeeeeas 15
Materials and MEthOdS ........c.c.ooiiiiiiiiiii e 16
2.1 Plant material and storage CONditions...........ccoceeeriieeniiieiniieeenieeeiee e 16
2.2 Preparation Of @XIIACES.....cccueeiiiieiriieiiieeeiie ettt et stte et e e abeesareesbaeeas 17
2.3 Analysis of antioxidant capacity and total phenol content............cccccevceerrieennnenne 17
2.4 StAtiStICAL ANALYSIS ..veevuviieiiieeiiie ettt ettt et e e 18
RESUILS ...ttt et sttt 19
DISCUSSION <.ttt ettt et ettt et e bt e bt e bt e sate e bt esaeeeteenaneens 24
RETEIEIICES ...ttt ettt 27

Bioactive components in apple fruit - the influence of harvest maturity and
StOrage CONUILIONS ..cceerreierseressnecssanesssaresssaresssnsesssssssssssssssssssssssssssssssssssssssssssnsssssasssssassses 31
INEFOAUCTION ...ttt ettt et ettt e ens 31
Materials and mMethod ..........oouoiiiiiiiii e 32
2.1 Plant Material.........cooeiiiiiiiiiiiee e 32

2.2 Extraction of secondary plant metabolites and assays for polyphenol
content and antioX1dant CAPACILY ......eevuverrreerirerieeniierieeieeete et 33



VI

2.3 Extraction of ascorbic acid and analysis of ascorbic acid content....................... 33
24 Statistical ANALYSIS ...cocveiriieiieiieeeee e 34
RESULLS .ttt ettt ettt sab e et e st be e 34
3.1 PRENOLICS ...t 34
3.2 ASCOIDIC ACIA...eeiiiiiiiieiiiete e 35
3.3 TEAQC ettt ettt et bbbttt et 37
3.4 COrrelation aNalYSIS.......ceecueeeiuieeriiieeriieestieeriteeeteesteeesreeesabeeesabeesaneesnreesnaeenns 38
DASCUSSION ...tviieeeiiiie ettt ettt e e et e e e et e e e et eeeeeatteeeessaseeeeesssaeeeeansseeeeanssseesennnnnns 40
REEIENCES ...ttt e 42

The apple allergen Mal d 1: Effect of cultivar, cultivation system and storage

conditions 46
INEFOAUCTION ..ottt ettt e e st e et e st esbeeesbeeeea 46
Material and MEthOAS .........cooiiiiiiiiiii e 47
2.1 Plant material and harvest ...........oovueeiiiiiiiiiiiicee e 47
2.2 Preparation Of @XIIAC ......cccviiiiieiiiieeiiie ettt ettt e e bee et esiaeeeas 48
2.3 Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE)........ 48
24 Protein determMination .........ccooveerueirieriieenieeieente ettt ettt et sare e 48
2.5 ADTDOAIES ..ottt ettt et s 49
2.6 Sandwich- Enzyme-linked-Immunosorbent-Assay (ELISA)......ccccooovviviieeinnnn. 49
2.7 Statistical ANALYSIS ....cocueeriiiiiiiiiiicce e 49
RESULLS .ttt et ettt et 50
3.1 Validation of extraction and Mal d 1-ELISA........ccccoooiiniiiicce, 50
3.2 Cultivar ranking and influence of orchard on Mal d 1 content...........c.cccueenneeeee. 50
33 Organic versus integrated ProducCtion ..............coovueeriieeniiieeniieeenieeeeee e 52
34 StOTraZE EXPETIMEIILS . ..veeeueieeeiiieeriiieeriteeeriteeeiteeeiteestbeeesareesareessbaeesaseeesaneessnneennns 53
DIESCUSSION <.ttt ettt et s e et e st b e e e a b e e bt e sbbe e bt e sbbe e bt e sabeenbeenabeans 54
RETEIENICES ...ttt 57

Effect of harvest maturity on Mal d 1 content and polyphenoloxidase activity

at harvest and during storage 61
INEEOAUCTION ...ttt ettt ettt ettt e b e sabe e 61
Material and MeEthOdS .........cooueiiiiiiiiieiee e 62
2.1 Plant material and storage CONAitiONS...........ceveveeriieeeiieeniieerieeeeiee e eseee e 62
2.2 Preparation of protein EXtracts .........ccecueeveerueerieeneeriieenienieesiee s eree e sre e 63
23 EXtraction of PPO..........coiiiiiiiee e 64

24 PPO @SSAY .uuiiiuiiiiiieiieie ettt st et s 64



viI

2.5 Protein determination .........coocueeuiiriieiieenieeicee et 64
2.6 ANTDOAIES ...ttt ettt ettt sttt s s 64
2.7 SandwiCh-ELISA ..ot 65
2.8 Statistical ANALYSIS ...eooveeriieiieiiieeeeee s 65
RESULLS .ttt ettt ettt e sbt e bt et 66
3.1 Validation of Mal d 1 ELISA .....coooiiiiiiiieeeeeeeete e 66
3.2 Ml d 1ot 66
3.3 PPO ettt st 67
34 COrrelation ANALYSIS......eeervieeriieeeiieeeieeerieeeriee et e eiteesteeesbeeesiaeesareesareesaeeees 69
DISCUSSION ...ttt ettt et e et e st e e st e e sab e e e abeesbbeesabeeesabeeeeas 69
REFEIENCES ...ttt sttt 72

The impact of 1-MCP treatment on Mal d 1 synthesis during storage of apple

fruit 76
INEFOAUCTION ...ttt et e et e et e st e st e e sbeeeeas 76
Materials and mMEthOdS ........ccccooiiiiiiiiiiiiee e 77
2.1 Plant material and treatment.............coovvieiiiiiriiiiniieeeeeee e 77
2.2 Preparation Of @XIIACES.....cccueiriieiriieeiiee ettt eeite et ee et e steeesbeessbee st e e sneeeeas 78
2.3 Protein determination ............ooouieiiiieriiiinieeeie ettt 78
24 ANUDOGIES ..ottt sttt 78
2.5 SandwWiCh-ELISA ...ttt 78
2.6 StAtiStICAl ANALYSIS ..veeeuviieiiieeiiie ettt ettt et e e e e s esbee e 79
RESUILS ...ttt et s e e sttt s e 79
DISCUSSION <.ttt ettt ettt ettt e e bt e beesate e bt e saeeeteennneens 81
REEIEIICES ...ttt ettt e s 84

Summary and conclusion ............ceeeeeeenns 88




