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Rediscovered fruit quince (Cydonia oblonga Mill.) as a food source          
of biologically valuable substances

Alena Vollmannova*, Monika Norbova, Judita Lidikova
Institute of Food Sciences, Faculty of Biotechnology and Food Sciences,  

Slovak University of Agriculture in Nitra, Slovakia
* e-mail: alena.vollmannova@uniag.sk

Quince (Cydonia oblonga Mill.) is considered a health-promoting fruit, although it is mainly consumed in processed form. 
Quince is known by its many therapeutic effects that include antioxidant, anti-inflammatory, antimicrobial, anti-ulcerative, 
and anticancer actions [1]. Thermally stable polyphenols are responsible for most of their beneficial effects. The study is 
focused on the content of chlorogenic acids (neochlorogenic, chlorogenic, cryptochlorogenic and 3,5-dicaffeoylquinic acid) 
and rutin, which were identified by the HPLC method. It also deals with the total polyphenol content and antioxidant activity 
in the skin and pulp of five cultivars of quince (Bereckeho, Morava, Aurelia, Vranje, Izobilnaja) grown in the same territory 
of the Czech Republic. Antioxidant activity (DPPH and FRAP) and total polyphenol content were determined spectropho-
tometrically. The content of chlorogenic acids (Table 1) in all observed varieties was higher in the skin of the fruit than in 
the pulp of the fruit. The content of chlorogenic acids in the pulp decreased in the order: chlorogenic acid,> neochlorogenic 
acid > cryptochlorogenic acid > 3,5-dicaffeoylquinic acid. 3,5-dicaffeoylquinic acid was present in the pulp of only two vari-
eties (Aurelia, Vranja). Unlike our results Stojanović et al. [2] recorded the neochlorogenic acid to be the most represented 
phenolic acid in quince fruit. The values of chlorogenic acids in samples of quince fruit determined by Blanda et al. [3] were 
lower than those in our samples. It could be caused by the using of the quince fruits which were not at the stage of full 
maturity. In addition to chlorogenic acids, the peels also contained rutin, the values of which were in the range of 4564.01 
(Vranja) – 7477.92 (Aurelia) µg/g DW. Rutin was most abundant in the peels, while it was not at all present in the pulp. Also 
Stojanović et al. [2] confirmed rutin to be present in higher amounts in quince peels compared to chlorogenic acids. The 
total polyphenol content in the peels (13707.27 (Vranja) – 16856.65 (Morava) mg GAE/g DW) was several times higher 
than in the pulp (2367.75 (Izobilnaja) – 10134.39 (Aurelia) mg GAE/g DW). The values of DPPH antioxidant activity in the 
peels ranged from 9.30 (Aurelia) to 10.77 µmol TE/g DW (Izobilnaya) and in the pulp from 7.06 (Izobilnaja) to 13.36 µmol 
TE/g DW (Bereckeho). The antioxidant activity of FRAP was in the range of 69.48 – 89.31 µmol TE/g DW in the peel and 
the pulp in the range of 40.06 – 92.34 µmol TE/g DW. Sut et al. [4] also found that the content of chlorogenic acids, total 
polyphenol content as well as antioxidant activity were significantly higher in the peel compared to the pulp of quince fruit. 
Our results confirmed that the content of bioactive substances in quince is influenced by the cultivar. At the same time, in 
this study the potential of this fruit in the development of functional foods was confirmed.

Table 1. Phenolic  acid content [μg/g DW]

Variety Neochlorogenic 
acid

Chlorogenic acid Cryptochlorogenic 
acid

3,5- di-
caffeoylquinic 

acid

Rutin

peel pulp peel pulp peel pulp peel pulp peel

Bereckeho 2148.18 1491.04 4633.91 1413.21 317.35 212.21 38.83 - 4849.45
Morava 2021.68 1281.15 5588.92 1554.17 446.41 176.60 54.60 - 4973.10
Aurelia

Vranja

Izobilnaja

1873.84

1996.38

812.91

1607.67

1490.03

710.98

4391.09

4694.85

3346.75

1652.05

1437.74

636.42

375.51

394.12

22.56

214.79

210.24

106.36

92.02

46.30

26.54

20.27

10.78

-

7477.92

4564.01

6117.20
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Effect of blackcurrant skin ingredients on the  
physicochemical properties of pork meatballs
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Testing the possibility of using plant origin ingredients in meat products has become a very popular research topic during 
the last years [1]. Such ingredients may play different roles in meat products, e.g., for partial replacement of expensive 
animal proteins, inhibition of microbiological and oxidative processes during storage, and increase of health benefits. Small 
fruit (commonly called berries) ingredients have been tested in meat mainly for their antioxidant potential and high content 
of bioactive compounds [2]. Moreover, berry processing by-products such as juice pressing pomace have also attracted 
attention as a source of cheap health beneficial substances, which may be used in meat products [3]. Most recently we 
applied black currant seed ingredients in meatballs and evaluated their effects on various quality characteristics [4]. Con-
sidering chemical and physical heterogenicity of pomace, which consists of seeds, skins and pulp residues, in this study 
we used the skins, which were mechanically separated from the seeds and afterwards processed into different ingredients 
for their testing in meatballs. The main hypothesis of this study is based on the possibility to control oxidative and other 
undesirable processes, which occur during storage and processing of meat and meat products and may have negative 
influence on their quality. It is well-known that such undesirable changes can be controlled by using antioxidant-rich plant 
origin ingredients. Blackcurrants are also rich in polyphenolic antioxidants and other bioactive compounds.

The following blackcurrant skin ingredients were tested in meatballs by adding 2% of each: dried and milled raw (RS), 
defatted by the extraction with supercritical CO2 (DF), insoluble residues after extracting defatted skins with ethanol and 
water (IR), combined extract of defatted residues consecutively isolated with EtOH and H2O (EHE).Pork meatballs were 
packed under modified atmosphere (70% N2 and 30% CO2) and stored for 7 days at 4 °C. Due to the presence of high 
content of red-dark coloured anthocyanin pigments, all added ingredients decreased the lightness (L*) and yellowness 
(b*) of meatballs, while their redness (a*) significantly increased. There were no remarkable changes in pH-values during 
the 7 days storage period; however, all the additives except the fibre-rich IR, decreased the pH of meatballs at the day of 
preparation, most likely due to the addition of black currant organic and other acids. The lowest cooking loss was achieved 
for the products with RS and IR, due to their high content of insoluble fibres; while the addition of EHE resulted in the 
highest cooking loss, as it contained only soluble components. The meatballs with rich in antioxidant polyphenols DF and 
EHE ingredients demonstrated the highest 2,2 diphenyl 1 picrylhydrazyl free radical (DPPH•) scavenging capacity values, 
while the products with IR gave similar results to control. The effects of blackcurrant ingredients on the composition of vol-
atile compounds were analyzed by head space solid phase microextraction gas chromatography with time-of-flight mass 
spectrometry (HS-SPME-GS-TOF).
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