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Abstract

Citrus juice was treated with supercritical carbon dioxide (SC-CO,) as an alternative to heat for pectinesterase
(PE) inactivation to minimize undesirable changes in flavor, color and ascorbic acid loss caused by the cur-
rent heat treatment, and the effect of temperature (40, 50, 60°C), pressure (138, 276 bar) and process time (5~
130 min) on PE activity was determined. PE in temperature control samples was inactivated by 54% at 40°C
after 130 min, 84% at 50°C after 60 min and 83% at 60°C after 30 min treatment compared to the original
juice. PE inactivation in SC-CO, treated samples at 138 bar was 83% at 40°C after 130 min, 88% at 50°C aft-
er 20 min and 87% at 60°C after 10 min. %PE inactivation due to pressure was higher at low temperature
and lower at high temperature. Higher temperature, pressure and longer process time resulted in higher %PE
inactivation. Nonlinearity in the curves of PE inactivation at different temperatures and pressures indicated
that at least two forms of PE existed in citrus juice with different stabilities.
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Fig. 1. Schematic diagram of supercritical fluid ex-
traction system CV: check valve, HE: heat exchanger,
HPP: high pressure pump, HPV: high pressure vessel, P:
pressure gauge, RD: rupture disk, T: temperature indicator,
TK: carbon dioxide tank
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Fig. 2. Percent residual activity of pectinesterase in
citrus juice vs process time with different temperature
at atmospheric pressure
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Fig. 3. Percent residual activity of pectinesterase in
citrus juice vs process time with different pressure at
40°C
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Fig. 4. Percent residual activity of pectinesterase in
citrus juice vs process time with different temperature
at 138 bar
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Table 1. Effect” of temperature and SC-CO, (138 bar)
on PE inactivation

% Reduction % Reduction of % Reduction

T(‘j'c")p (Tn‘]'l’;e) of PE by only PE by TC and of PE by only
TC (A) SC* (B) SC (B-A)

10 14.6 45.1 305

20 200 516 316

30 208 56.3 355

o 50 302 63.2 330
70 36.2 66.7 305

90 417 75.4 337

110 488 78.8 30.0

130 54.7 823 27.6

10 477 814 337

20 67.2 87.1 19.9

o 0 746 89.7 15.1
40 792 86.9 7.7

50 80.7 87.9 7.2

60 83.7 86.3 2.6

5 79.6 85.7 6.1

10 835 86.2 27

60 15 83.5 86.2 2.7
20 83.5 86.2 27

30 83.0 86.2 32

YAll experiments performed in duplicate or triplicate
TC: Temperature control treatment
SC: Supercritical carbon dioxide treatment
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