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The Effects of Supercritical Carbon Dioxide on the Extraction of Perilla Oil
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Ottogi Research Center, Gyeonggi 431-760, Korea

Abstract

This study was performed on the effects of extraction temperature, pressure, time on apparent solubility
and extraction yield of perilla oil and tocopherol, and color and fatty acid composition of the residue in
supercritical carbon dioxide (SC-COz2) extraction. Apparent solubility of perilla oil and tocopherol increased
with the increase of CO: density and was found to strongly depend on extraction pressure rather than extraction
temperature. The extract yield of tocopherol in SC-CQO; extraction increased with an increase of temperature
and decreased with an increase of pressure and extraction time. The perilla oil apparent solubility of dried
perilla powder for 60~ 180 min at 40°C/276 bar increased with an extraction time, on the other hands, tocopherol
apparent solubility decreased. As the increase of CO; density, less redness and yellowness increased. Fatty
acid composition of perilla oil showed that perilla oil extracted by SC-CO: had better unsaturated fatty acid
and decreased in saturated fatty acid. SC-COz extraction offers a safe natural method for gaining perilla oil

from dried perilla seeds powder.
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Fig. 1. Supercritical carbon dioxide extraction equipment.
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Table 1. Quanatity of perilla oil, tocopherol extracted from
roasting perilla powder at various extraction temperatures
and pressures

Extraction condition . oo Tocopherol

(°C/bar) Perlla ol %6 (mg/100 g)
roasted perilla seeds powder 80.07" ©6.19
40/276 58.26 7756
40/350 83.69 707.3
40/425 92.50 598.2
50/276 59.84 906.5
50/350 88.77 853.7
50/425 95.66 7336
60/276 69.87 1,369.4
60/350 89.02 830.0
60/425 95.81 783.3

Yy alues are average of 3 determinations. Standard deviations
have been omitted for simplicity.
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Fig. 2. Extraction yield of perilla oil and tocopherol from
dried perilla powder as a function of CO: density.
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Fig. 3. Yield of tocopherol in perilla powder at 60 min/276
bar as a function of extraction temperature.
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Table 2. Effect of CO; density on color values of the residue
in supercritical COz extraction of perilla powder

CO2 density Color value

(g/cm®) Red Yellow

Control" 1.12 38.0
0.738 09 5.7
0.798 0.9 8.7
0.852 2.0 19.0
0.905 18 180
0.940 13 12.0

VExpressed perilla‘oil from roasted perilla seeds powder.
values are average of 3 determinations. Standard deviations
have been omitted for simplicity.
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Table 3. Profiles of fatty acid content in the residues as a function of extraction time (%)
Fattv acid composition Extraction time (min)

Y P Control 60 min 120 min 180 min
Palmitic acid (Cieo) 596+0.09 6.19+0.18 6.00+0.24 596+0.22
Stearic acid (Cigo) 2.36:0.07* 1.80£0.03" 1.89+0.08™ 1.94+0.08°
Oleic acid (Cign) 19.64+0.26° 16.22%0.16 16.660.39% 16.90£0.26°
Linoleic acid (Cig2) 14.66+0.26 12.42+0.11° 12.45+0.11° 12.48+0.07
Linolenic acid (Ciga) 57.47+0.17° 63.35+0.44° 62.88+0.30™ 62.71+0.14°
Saturated fat 8.32-0.16" 8.00+0.22° 7.90+0.17° 7.90+0.17°
Polyunsaturated fat 91.78+0.16 92.00£0.22 92.09£0.17 92.10£0.17
P/S Ratio 11.02+0.23° 11.500.34% 11.65+0.27" 11.66£0.27°

YValues with different alphabet within the row are significantly different at p<0.05 by Duncan’s multiple range test in one way

ANOVA.
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