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Concentration .of Persimmon Juice by Revers Osmosis System
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Abstract

Membrane separation technology was applied to prepare high quality persimmon juice from persimmon,
which is produced in large quantities in Korea. The influences of time, pressure, and temperature on permeate
flux were studied during concentration by reverse osmosis. The chemical components of retentate were also
analyzed. The permeate flux was higher as the operating temperature and pressure were increased, and was in-
fluenced more strongly by operating pressure than temperature. Maximum concentration by reverse osmosis
employed in this study in the oBrix scale was about 30. Retention percentage of sugar in the persimmon juice
which was concentrated by membrane separation system was more than 90% and was not influenced by
operating conditions. Retention percentage of volatile components in the same process was more than 60%; it
was increased as operating temperature was decreased and pressure was increased.
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Table 2. Operating conditions of HPLC for sugar
analysis in persimmon juice
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Fig. 1. Schematic diagram of ultrafiltration and re-

Items Condition
Instrument Spactral-physics
Column Sugar-PAK 1 (6.5x 300 mm)
Column temp. 90°C
Detector Refractive index detector (Shodex)
Mobile phase H:0 (0.1 mM Ca-EDTA)
Flow rate 0.5 mL/min
Injection volumn 10 uL
Chart speed 0.25 cm/min

Table 3. Operating conditions for analysis of volatile
flavor component by GC

verse osmosis experimental system.

Table 1. Specification of the membrane module used

in reverse osmosis

Configuration Spiral-Wound
Type .
S Membrane Composite
Material .
polymer Polyamide
Operating ~ Maximum applied pressure 69 kg/om’
condition  Maximum operating temperature 45°C
pH range 3.0-10.0
Salt rejectio Minimum 99.2%
Dimension  Diameter 61 mm
Length 1016 mm

(spiral wound) & Z2tafeic). oe) 2] 9 BAE

Table 13} 7+c}

mL #}8}e] whatman No.

brane filter2 oj7}3}

filter paper %
Sep-Pak

I3
&

Ciw  cartridge

(Waters Associate, U.S.A)S E}A|7# Table 29} 72
FZ3bel| 4] HPLCWH 02 Aepsisict. 3] A8
A& 300 mLol| W EF-E2 Dodecane 100 ug S A

7kskal 119 S75-5 718bo] Schultz

598wl

Items Condition
Instrument GC (Hewlett Packard, 5890 series II)
Column Supelco wax 10 (60 m X 0.25 mm, ID)
fused silica capillary column
Detector FID
Carrier gas N: (1.2 mL/min}
Column Temperature ~ 50°C — 2°C/min — 250°C
Injector Temperature ~ 250°C
Detector Temperature ~ 250°C
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Fig. 2. Influence of time on permeate flux of spiral-
wound module at 20°C.
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Fig. 3. Influence of pressure on permeate flux of
spiral-wound module at 20°C.
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Fig. 4. Influence of temperature on permeate flux of
spiral-wound module at 60 kg/cm’.
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Fig. 5. Influence of concentration on permeate flux
spiral-wound module at 20°C.
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Table 4. Retention percentage of sugar components in
concentrated juice using reverse osmosis membrane

Pressure Temp. Fructose ~ Glucose Sucrose
(kgdem’) (0 (%) (%) (%)
20 93.5 92.7 95.6
30 30 92.7 93.1 95.2
40 93.2 92.5 95.5
20 93.3 93.1 95.2
40 30 93.0 92.4 922
40 93.2 92.7 95.8
20 93.2 94.5 95.7
50 30 93.6 92.1 95.9
40 92.9 92.0 95.3
20 93.5 93.9 95.0
60) 30 93.6 93.1 94.9

40 92.9 92.6 95.7
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Table 5. Retention percentage of total volatile compo-
nents in concentrated juice using reverse osmosis mem-
brane

Total volatiles

Pressure Temperature
(kgy/em®) C) components
20 63.3
30 30 62.9
40 61.7
20 67.0
40 64.2
20 74.9
S0 30 73.2
40 713
20 78.7
60 30 77.9
40 76.2
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