










6 Theoretical Background   

 

Most of the varieties in modern commercial apple breeding are scions 
of six ancestor varieties, namely Golden Delicious, Cox Orange, 
Jonathan, McIntosh, Red Delicious and James Grieve (Bannier, 
2011). As nowadays scions of these six varieties are used in the 
breeding programs, incest like relationships are common among 
modern breeds. This is especially pronounced in scions of the Golden 
Delicious variety, as it has been involved in over 50% of all new 
varieties since 1920 (Bannier, 2011). The high rate of inbreeding is 
problematic due to the reduction in genetic diversity. 

In marketing and the literature about apple allergy the terms “old” and 
“new” varieties are often employed and it is insinuated that the “old” 
varieties, usually not of commercial importance and often grown in 
traditional orchard meadows (Streuobstwiesen), are better tolerated 
by allergic patients (BUND-Ortsgruppe Lemgo, 2023a; Vegro et al., 
2016). However, the denomination of “old” and “new” is difficult, as the 
origin dates of so called “new” breeds are often as historic as the 
varieties termed as “old” (table 2-1). Therefore, in this thesis the terms 
“commercially important” and “traditional” varieties are used.  

Table 2-1: Year of first description of selected commercial and traditional 
apple varieties according to Baric et al., 2020. 

breeds of 
commercial 
importance 

reported year 
of first 

description 

traditional 
varieties 

reported 
year of first 
description 

Granny Smith 1868 Goldparmäne before 1700 

Golden 
Delicious 

ca. 1890 Bohnapfel after 1750 

Gala 1934 Altländer 
Pfannkuchenapfel 

before 1840 

Jonagold 1943 Gewürzluiken 1885 

Elstar 1955 Brettacher ca. 1900 

Braeburn 1989 Ingrid Marie 1910 
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A relatively new method for ripening control of apples is the application 
of the ethylene receptor blocker 1-methylcylcopropen (1-MCP) at the 
beginning of storage (Blankenship and Dole, 2003; Fan et al., 1999). 
This chemical is structurally similar to ethylene and blocks the 
ethylene receptors in apples, preventing ethylene induced ripening 
processes like fruit softening and ethylene synthesis (Blankenship and 
Dole, 2003; Storch et al., 2015). However, 1-MCP application is not 
allowed in organically produced fruits (European Commission, 2021). 
Additionally, not all apple varieties are suitable to be treated with 1-
MCP (Streif et al., 2010).  

2.2. Health-Related Constituents in Apples 
Composition and health benefits accorded to a regular apple 
consumption. Apples consist of approximately 85% water, 14% 
carbohydrates, 0.3% protein, 0.3% fat and minor compounds such as 
minerals, vitamins, organic acids, carotenoids and phenolic 
compounds (Bondonno et al., 2017; Jensen et al., 2009). The 
carbohydrates entail sugars, mainly fructose and insoluble and soluble 
fiber (3%) (Jensen et al., 2009). Soluble fiber is predominantly pectin, 
while the insoluble fiber (> 50% of total fiber content) is mostly 
cellulose and hemicellulose (Bondonno et al., 2017).  

Epidemiological studies indicate a positive health effect of a diet rich 
in fruits and vegetables (Boyer and Liu, 2004; Starowicz et al., 2020; 
van Duyn and Pivonka, 2000). To a regular apple consumption a 
reduced risk of cardiovascular disease, diabetes type II, several 
cancer types, osteoporosis and asthma is ascribed (Bondonno et al., 
2017; Boyer and Liu, 2004; Ferretti et al., 2014; Hyson, 2011; 
Starowicz et al., 2020). These positive effects are mainly attributed to 
the polyphenols (PP), especially flavonoids, and fibers present in the 
fruit (see chapter 2.2.2).  

2.2.1. Apple Allergy – Prevalence and Allergens 

 
Immunoglobulin E (IgE)-mediated food hypersensitivities. 
Besides the positive health benefits attributed to apples, they can also 
cause allergic reactions (Fernández-Rivas et al., 2006; Wagner et al., 
2016). A food allergy is defined as an adverse, reproducible and 
specific health effect of the immune system, triggered by an exposure 






