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Abstract

HPLC was used for determining polyphenols which are known as the functional compounds in the unripe
apples Fuji and Aori. The changes in their contents caused by heat treatments were monitored. The carbohydrate
contents in Fuji and Aori were 14.1% and 13.5% respectively. Both apple juices showed pH 3.2 and 8.0 brix®,
which were relatively low levels. The major polyphenols were composed of (+)-catechin, chlorogenic acid,
(-)-epicatechin, and tannic acid. Total polyphenol contents in Fuji and Aoti were 0.11, 0.12% by Folin-Denis
method. HPLC analysis of polyphenols showed that four major components were contained by 0.06% in Fuji
and 0.07% in Aori. Chlorogenic acid was three times higher in Fuji than in Aori. Afler water blanching, the area
percent of polyphenols resulted in an increase by 3.54% in Fuji but a decrease by 2.93% in Aori. Pasteurization
of juices led to decrease by 1.39% and 3.31% respectively. Blanching and pasteurization of unripe apple juices
induced negligible changes in polyphenol contents during storage. During concentration, polyphenol contents
increased in proportion to the concentration of unripe apple juices.
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Table 1. Operating conditions for HPLC analysis of
polyphenolic compounds in unripe apples juices

Items Conditions

Column Hypersil BDS C;s 250X 4 mm, 5 um
Mobile phase Methanol : water=22: 78

water=2 g NaNO,+0.05 g H.SOu/water 1 L.
Flow rate 0.5 mL/min
Temperature 35°C
Detection DAD 280 nm

Injection volume 20 plL.
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Table 2. Composition of unripe apple juices

Crude Crude
protein  fat

Fuji 84.55 0.58 023 052 14.12
Aori 84.47 1.25 026 049 13.53

V. 100-(water+crude protein+crude fat+ash).

(unit: %)

Samples Moisture Ash Carbohydrate”

Table 3. Physicochemical properties of unripe apple
juices

Samples  pH Brix’ Titratable acidity (%)
Fui 322 8.00 072
Aori 3.33 8.20 0.58

Table 4. Total polyphenols in unripe apple juices by
Folin-Denis method

Samples Total polyphenols (%)
Fuji 0.11
Aori 0.12
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Fig. 1. HPLC chromatograms of polyphenolic compounds
from unripe apples julices. A: Fuji, B: Aori, 1: (+)-catechin,

2: chlorogenic acid, 3: (-)-epicatechin, 4: tannic acid
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Table 5. Analysis of polyphenolic compounds in unripe
apple juices by HPLC

Polyphenolic Contents (%)
compounds Fuji Aori
(#)-Catechin 0.003 0.001
Chlorogenic acid 0.027 0.009
(--Epicatechin 0.005 0.005
Tannic acid 0.024 0.052
Total 0.059 0.068
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Fig. 3. The changes of total polyphenols in unripe Fuji-
juice during storage. @—@: control, l—: pasteurization,
V- blanching, C—=: blanching and pasteurization

Table 6. Effects of comcentration on the contents of

polyphenols in unripe apple juices
Brix® Contents of polyphenols (%)
T1X
Fuji Aori
8 0.06 0.07
30 0.23 0.23
50 0.36 0.39
70 0.53 0.57
Freeze-dried 0.69 0.71
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