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Solubility evaluation of Perilla frutescens seed oil
in supercritical carbon dioxide and its antioxidative activity
LIU Yang-yang,ZHAO Xiu-hua,ZU Yuan-gang * ,GE Yun-long, LI Yuan-yuan, WU Ming-fang

(Key Laboratory of Forest Plant Ecology, Northeast Forestry University, Ministry of Education, Harbin 150040, China)

Abstract:In this research, oil was extracted from Perilla frutescens seed by using supercritical carbon dioxide
(SC-CO0, ) to investigate the effect of pressure and temperature on the solubility and yield.The solubility data was
correlated based on the Chrastil model, fatty acid compositions of Perilla frutescens seed oil was further
investigated through gas chromatography-mass spectrometry.Resualts showed that solubility was increased with
increasing pressure at constant temperature and decreased with increasing temperature at constant pressure.The
highest solubility was obtained at 313 K,35 MPa.A solubility model of Perilla frutescens seed oil based on the
temperature and the density of CO, was obtained. Morever, GC — MS analysis results showed no significant
difference in the fatty acid composition of Perilla frutescens seed oil among different extraction methods and over
90% of poly unsaturated fatty acid was obtained from Perilla frutescens seed oil. DPPH-scavenging capacity study
showed that the ICy, value of oil extracted using SC - CO, and Soxhlet method were 22.66 mg/mL and
27.76 mg/mL.
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Table 1

The yield and recovery of Perilla frutescens seed oil of

SC-CO, extraction at different conditions

J&4 il J3E CESCA PN Giffhes

(MPa) (K) P i) (%)
20 313 0.110 24.99
25 313 0.125 28.29
30 313 0.211 47.71
35 313 0.276 62.43
20 333 0.049 11.08
25 333 0.138 31.17
30 333 0.203 45.87
35 333 0.272 61.47
20 353 0.013 3.00
25 353 0.075 17.02
30 353 0.144 32.54
35 353 0.249 56.32
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Table 2 Solubility data of Perilla frutescens seed oil

in SC-CO, and correlation data

W 0y co.g FRRWE A
oil oil
(O Py () (L)
313 20 839.81 5.63 5.37
313 25 879.49 8.38 8.56
313 30 909.89 12.33 12.06
313 35 934.81 16.68 15.84
333 20 723.68 2.57 2.68
333 25 786.55 5.99 6.21
333 30 829.71 10.11 10.65
333 35 862.94 15.15 15.83
353 20 593.89 0.76 0.74
353 25 686.22 3.21 3.20
353 30 745.60 7.81 7.40
353 35 788.97 13.52 13.10
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Table 3 The fatty acid composition of paeonia ostii seed oil extracted by different methods

HAXS (%)

R LR B[] ( min ) HFR AN o F B a5z ln 2

1 18.218 KR 256 C,H,,0, 5.84 7.70

2 21.054 i fE iR 284 CyyH, O, 2.15 3.25

3 22.730 R 282 C,H,,0, 16.67 20.74

4 24.224 RIATH 280 C,sH,,0, 15.51 16.43

5 25.979 DR 278 C,sH,,0, 59.83 51.93
4500000 7 =10.0961n( p) -4204.654/T-55.864 , [il—iREE T, I
3500000 X I A IE B 1 1 R TR ] — I 3 2 A
3000000 1 T, ORFTIH P T AR R, B IR RS i B N s /N BRI,
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1000000 1 A2 T TR I 09 I B CO, it AR B AR A5 IO B oy

500000 [ %L@ 313 K, J&E /75 35 MPa,

0 3 16 24 2 20 AR AR B Y o kT 20 4 22 52 R K, 8

LRF I 7] (min)
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Fig.6 GC chromatogram of Perilla frutescens
seed oil extracted by soxhlet method
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