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Introduction

The focus of this work was the vacuum-driven spiral
filter system (Fig. 1), which allows the production of
juices and purees derived from fruit and vegetable raw
materials. Unlike conventional processes, all pro-
cessing steps from crushing to filling take place Iin a
low-oxygen atmosphere and in a rapid, continuous
process sequence.

1. Spiral filter press continously interfaced with crushing under N 2

Objective

The spiral filter technology was used for processing of
red-fleshed apples (Malus domestica L. cv. "‘Weirouge’)
and blackcurrants (Ribes nigrum L.) to cloudy juice.
The research aims were to Investigate whether
processing with a spiral filter press allows a lower
oxygen input into the product and thus leads to
iImproved yield and preservation of oxidation sensitive
Ingredients and a better color retention compared to

for preparation of artificial model solutions containing
anthocyanins, ascorbic acid and dissolved oxygen at
different levels for investigating the influence of those
factors as well as pH value on anthocyanins during
heating at 80°C. The small-scale experiments followed
a D-optimal experimental design.

Analytics
For measuring the oxygen dissolved in the juices, a

galvanic measuring system (CellOx 325 and Oxi 3310,
WTW, Weilheim/DE) was used. Color was determined
spectrophotometrically by measuring the absorption
over a range of 380 to 770 nm (UV 500 UV/VIS

conventional solid-liquid separation processes.
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Materials and Methods
apples

In the processing carried out using (Fig. 1) spiral filter
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» \ > spiral filter pressed juice (2.8-3.3 mg/L) compared to horizontal i i
20°C filter and decanter made juices (4.7-10.1 mg/L). However no press
significant differences were seen for color (ClE-a* 43.0-48.4)
and amounts of ascorbic acid (2095-2213 mg/L in 2019 and
37°C 1455-1877 mg/L in 2020), anthocyanins (1529-1636 mg/L In
2019 and 1872-2083 mg/L in 2020) and total phenols (5657-
5922 mg/L in 2019 and 6929-7300 mg/L in 2020). It was
assumed that the high ascorbic acid levels in blackcurrants
mitigated any oxygen caused effects.
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Fig. 2: Sight glass spiral filter press (l.), juice basin horizontal filter press (m.), juices after
12 month of storage (r.).

Fig. 3: Blackcurrant
raw juice in 2020.

Clear differences in color and oxygen content were observed in the freshly pressed
juice (Fig. 2) derived from the three pressing systems. The spiral filter pressed
juices had a more appealing red color (ClE-a*) and less pronounced brown hues
apart from significantly higher contents in ascorbic acid, anthocyanins and total
phenols (Tab. 1) compared to the reference variants. These observations were
maintained over a storage period of 6 month.

A. Heating model solutions at 80 °C for 300 min at pH 2.8

Systematic investigation of factors
Influencing the stability of blackcurrant
anthocyanins |
At low (juice-like) pH, ascorbic acid :
negatively influenced anthocyanin stability
(Fig. 4 A). The negative impact caused by
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Tab. 1: Levels of oxygen, ascorbic acid, CIE-a* and (poly)phenolic compounds in raw juice : : :
derived of dejuicing redfleshed apples with three different pressing systems in 2019 (n = 2 ascorbic acid Wa_s less pronounced at higher
technological replicates) and 2020 (n = 2). sugar concentrations.
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iIntensified anthocyanin degradation (Fig. 4
B). Enhanced Malllard reactions at high pH
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and over the entire storage period, were seen in spiral
filter pressed juice compared to conventionally produced
juice.

For blackcurrants the spiral filter technology offered only

allowing attractive color and high retention of oxidation-
sensitive constituents during processing and storage.

The findings on the blackcurrant anthocyanins and their
Interaction with ascorbic acid, oxygen, sugar and pH

Fig. 4. Response surface plot illustrating
the effect of dissolved oxygen, ascorbic
acid and total sugars on blackcurrant
anthocyanins after heating model

marginal advantages during processing and storage. provided new insights particularly into the role of solutions at 80°C for 300 min at pH 2.8
ascorbic acid, but further research is needed. (A) and pH 4.6 (B).
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