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Abstract

Citrus juice was treated with supercritical carbon dioxide (SC-CO,) and the effect of temperature and pressure
on quality of citrus juice was determined. Pectinesterase (PE) was inactivated by SC-CO, below temperatures
necessary for thermal inactivation. There was no significant change in the pH, Brix and total acidity of citrus
juice before and after SC-CO, treatment, but brightness was improved. More ascorbic acid was retained dur-
ing SC-CO, treatment of citrus juice than thermal treatment (93°C/).66 min). During storage of supercritically
treated citrus juice at 4°C, activity of PE was reversible. Sensory evaluation showed that color, flavor, taste
and overall acceptance of SC-CO, treated juice were not significantly different from untreated juice. This
method offers potentially beneficial processing avenues for citrus juice and other juices, especially in the area

of minimally processed products.
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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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Table 1. Effects of SC-CO, on PE activity of citrus
juice

. PE activity (units/m
Temperature Pressure Time y b

(O (bar)  (min)  Orig.  Treated” % PE
reduction
40 138 130 1.510 0.268 823
40 276 130 1.552 0.288 854
50 138 60 1.601 0.220 86.3
60 138 30 1.497 0.208 86.2
93 -- 0.66 1.297 0.163 87.5

"Treated by temperature or/and pressure
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Table 2. Effects of SC-CO, treatment on pH and Brix
of citrus juice
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Table 3. Effects of SC-CO, treatment on total acidity
and ascorbic acid of citrus juice

Temperature Pressure Time pH "Brix
O (bar)  (Min) Orig. Treated” Orig. Treated”
40 -- 130 340 343 1356 13.56
40 138 130 342 341 1346 13.57
40 276 130 338 342 1346 13.57
50 - 60 341 344 1346 1341
50 138 60 341 345 1346 1346
60 - 60 340 342 1357 13.35
60 276 30 340 342 1357 13.57
93 -- 0.66 333 341 1396 14.17

"Treated by temperature or/and pressure
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Orig. Treated” Orig. Treated"

Temperature Pressure Time

0 (bar)  (min)

40 - 130 1.31 132 421 416
40 138 130 1.32 134 421 413
40 276 130 1.31 133 422 422
50 - 60 1.32 132 427 418
50 138 60 132 132 427 410
60 - 60 1.38 130 431 405
60 276 30 1.38  1.35 431 420
93 - 0.66 1.32 137 441 388
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Table 4. Effects of SC-CO, treatment on color of citrus juice

Eaks]x] 4] 28 @ & 4.5 (1996)

Temperature  Pressure Time Orig. Treated"

(OC) (bar) (mm) L a b L a b

40 - 130 41.59 10.67 2431 41.40 9.67 24.07
40 138 130 40.80 9.51 23.73 41.74 8.69 24.86
40 276 130 40.97 9.37 23.89 41.55 8.42 24.82
50 - 60 41.06 9.49 23.83 41.54 9.38 24.14
50 138 60 41.06 9.49 23.83 41.62 7.92 24.79
60 -- 30 41.18 9.62 23.82 41.55 9.40 23.98
60 138 30 41.18 9.62 23.82 42.07 8.27 25.09
93 -- 0.66 42.34 10.32 24.92 43.16 9.72 25.15

"Treated by temperature or/and pressure

Table 5. Changes in PE activity of supercritically treat-
ed citrus juice during storage at 4°C

Table 6. Sensory rank evaluation”; total scores on

quality attributes

Storage PE activity (units/m/)
(days) 94°C/40 sec  50°C/138 bar/20 min
Initial 1.297 1.297
After treatment 0.163 0.134
7 0.102 0.141
14 0.103 0.146
21 0.049 0.134
28 0.044 0.184
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"Lower scores indicate more preference
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