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Abstract: Objective: The research aimed to optimize the super-
critical COyextraction process of volatile oil from Perilla frutes-
cens leaf and enhance the practical value of Perilla frutescens.
Methods: The optimal parameters for extraction of volatile oil
from Perilla frutescens leaf was predicted by single factor experi-
ments (extraction pressure, extraction temperature, extraction
time and CO; flow) and response surface methodology. Then the

gas chromatography-mass spectrometry (GC-MS) was applied to
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determine the chemical components of volatile oil from Perilla

frutescens leaf. In addition, its antioxidant activity was explored

with the scavenging capacity on DPPH ¢ and + OH radicals. Re-
sults; The optimal process parameters of supercritical CO; ex-
traction for volatile oil from Perilla frutescens leaf were founded
to be at 27 MPa, 40 ‘C and 2 h, the actual yield was (2.71+
1.19) % . which was 67 % higher than the vapor distillation under
the same extraction time and reduce the peroxide value and acid
value. The 51 chemical compounds were identified in the volatile
oil from Perilla frutescens leaf and accounted for 98.49% of all
the peak area, which contained lipids, alcohols and olefins. The
volatile oil of Perilla frutescens leaf had strong scavenging effect
on DPPH ¢« and - OH radicals, and the scavenging capacity had
a significant positive correlation with oil concentration.
Conclusion; In this study, the supercritical CO; extraction of vol-
atile oil from Perilla frutescens leaf were mainly composed of lip-
ids, alcohols and olefins, which has strong antioxidant capacity.
Keywords: supercritical CO;; Perilla frutescens leaf; volatile oil;
composition analysis; gas chromatography-mass spectrometry

(GC-MS) ; antioxidant activity
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2B 5% % EXTRACTION & ACTIVITY
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Effects of extraction pressure, extraction temperature, extraction time and CO, flow

on the yield of volatile oil from Perilla frutescens leaf
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Table 2 The RSM design and results
s A B EPNOEY 2
PR/ %

1 —1 —1 0 0.89
2 1 —1 0 1.71
3 —1 1 0 0.55
4 1 1 0 0.84
5 0 0 —1 0.64
6 0 0 1 0.73
7 0 0 —1 1.12
8 0 0 1 2.37
9 —1 0 0 1.57
10 1 0 0 0.65
11 —1 0 0 2.23
12 1 0 0 2.31
13 0 —1 —1 2.41
14 0 1 —1 2.45
15 0 —1 1 2.50
16 0 1 1 2.47
17 0 0 0 2.41
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Figure 2 Effects of interaction with different factors
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Table 4 The main quality index of Perilla leaf oil
3% i AL/ 8 (KOH) /
e (25.4 mm (A1) B LR (mmol + kg™ 1) (mge+g™ 1)
KA 18,40 0.1 JHRIBIA T Sk 5.500%+0.020 3.430+0.053
iR CO, 14,4002 WsRE IR IK T Sk 4.90740.045 2.92740.040
60 % ZFE—# I 7 CO, 14,41 0.2 W 3% W A o Sk 4.51040.050 2.617+0.040
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Table 5 GC-MS analysis of volatile oil from Perilla frutescens leaf
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4.977 R -3-C 1w 0.11 13.509 2-¥ 3-5-F JL 2 2 T 0.19
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