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Abstract

The extracts from tomatoes, apples, carrots, mallows, watercreses+pine needles, Angelica keiskei Koiz, jujubes
and lemons were selected and mixed at the ratio of 3:3:3:1/2:1/2:1/2:1/2: 1/5 on the basis of sensory
evaluation. The mixed extracts were divided into three lots and treated as follows. The first lot was heated
for 15 sec at 96°C without centrifugation and filtration, the second filtered through a ultramembrane filter.
For the third one, the ultrafiltrate combined with autoclaved retentates on the membrane filter and the
previous centrifugal precipitation. The mixed juices were stored in the glass bottles with atmosphere or in
film package with nitrogen gas. And then they were stored at 4° and 20°C. During storage the treated juices
showed pH 4.07~4.10, titratable acidity 66.35~84.08, soluble solid 7~9 °Brix, reducing sugar 5.42~6.97%,
glucose 1.96~2.30% and fructose 3.46~4.14%. The ultrafiltered juices showed yellow color, different from
orange color of other treatment lots. Peroxidase activity and microbial population were inhibited by thermal
treatment and ultrafiltration. The browning effects of the mixed juice of fruits and vegetables during storage
were caused by ascorbic acid oxidation and non-enzymatic browning reaction, which could be reduced by

change and packing with nitrogen gas instead of atmosphere inside bottles.
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Table 1. Changes in total solid content of mixed juice of fruits and vegetables during storage (unit: %)
Storage time 4°C 20°C
(week) C T U U/A C T U U/A

0 8.63 8.62 6.67 6.96 8.63 8.62 6.67 6.96
4 8.46 8.37 6.74 7.23 4.39 8.78 6.71 7.71
8 8.57 8.67 6.84 7.69 - 8.79 6.65 7.65

C: Control

T: Thermal treatment at 96°C for 15 sec

U: Permeates through a ultramembrane filter

U/A: Autoclaved retentates plus permeates through a ultramembrane filter.

Table 2. Changes in pH and titratable acidity of fruit and vegetable juices during storage

Storage time 4°C 20°C
(week) C T U U/A C T 8 U/A

pH
0 4.10 4.07 4.09 4.10 4.10 4.07 4.09 4.10
2 4.10 4.07 409 4.07 3.76 4.08 4.06 4.08
4 4.09 4.05 4.07 4.07 3.60 4.06 4.04 4.07
6 4.08 4.07 4.04 4.07 - 4.08 4.08 4.09
8 4.05 4.06 4.06 4.05 4.08 4.09 4.08

Titratable acidity(mL 0.1 N NaOH/100 mL)
0 77.58 79.28 63.26 69.68 84.08 79.08 63.56 69.57
2 79.08 79.28 63.56 71.07 145.37 78.08 62.86 69.87
4 81.58 81.08 65.07 71.92 165.97 81.07 66.07 72.07
6 82.53 84.09 65.85 72.07 - 83.08 66.35 73.94
8 84.08 84.57 66.35 72.94 83.78 66.86 73.44

C, T, U and U/A: Refer to footnote of Table 1.
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Table 3. Changes in soluble solid of mixed juice of fruits and vegetables during storage (unit: °Brix)
Storage time 4°C 20°C

(week) C T U U/A C T U U/A

0 11.40 11.40 10.50 9.30 11.40 11.40 10.50 9.30

2 11.40 11.20 10.60 9.30 11.40 11.40 10.50 9.40

4 11.40 11.00 10.60 9.40 11.40 11.40 10.50 9.40

6 11.40 11.20 10.50 9.35 - 11.40 10.50 9.40

8 11.20 11.20 10.40 9.30 11.40 10.55 9.40

C, T, U and U/A: Refer to footnote of Table 1.
Table 4. Change in reducing sugar content of mixed juice of fruits and vegetables during storage (unit: %)
Reducing Storage time 4°C 20°C

Sugar (week) C T 8} U/A C T U U/A

Total 0 6.97 6.90 542 6.10 6.97 6.90 542 6.10

4 6.41 6.80 5.48 6.04 3.10 6.78 5.36 6.02

8 5.88 6.84 5.38 6.08 - 6.12 5.01 5.60

Glucose 0 2.30 2.19 2.04 1.96 2.30 2.19 2.30 1.96

4 2.21 2.17 2.00 2.15 1.58 2.03 1.81 2.04

8 1.92 2.14 1.86 2.00 - 2.16 1.75 1.93

Fructose 0 4,14 450 3.46 4.14 3.81 4.50 450 4,14

4 4.08 4.48 3.57 4.03 1.76 434 3.58 3.98

8 3.90 443 3.52 4.00 - 3.66 3.32 3.82

C, T, U and U/A: Refer to footnote of Table 1.
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Fig. 1. Changes in color Hunter value L of mixed juice of
fruits and vegetables during storage.

- @ - Control, - O - Thermal treatment at 96°C for 15 sec,
-A - Permeates through a ultramembrane filter, - & - Auto-
claved retentates plus permeates through a ultramembrane
filter
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Fig. 2. Changes in color Hunter value a of mixed juice of
fruits and vegetables during storage.
Legend: Refer to footnote of Fig. 1.
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Fig. 3. Changes in color Hunter value b of mixed juice of
fruits and vegetables during storage.
Legend: Refer to footnote of Fig. 1.
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Fig. 4. Changes in total ascorbic acid of mixed juice of
fruits and vegetables during storage.
Legend : Refer to footnote of Fig. 1.
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