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Supercritical fluid extraction and quality analysis of perilla seed oil

4 4

FU Fu-hua

BT

PAN Zhao-ping

R 48 A 7= G I W5 i 9 vl Kb

ik

XIE Qiu-tao

SHANG Xue-bo
410125)

(Hunan Agricultural Product Processing Institute , Changsha » Hunan 410125, China)

FE:AALERERFARBEAFH AL EREN X
PR FREECO,REN IR RAS S ZTHH A,
I VA T R BR BB A RN A8 AR R R B K B AT L B ARAL
HERAATAB LIS B A F 5 FIRE A Ao XA 5 AR
R BERBAELE CO,RFHORMMLR ALK WaR, L
WREER CO,RETWEMAR R LGS LRREES
EREAFEREEMX,BHFERBESE CO, REMHE
WAH RS EE, BER CO,ERERF MG RELL
Sk EBUR A 25 MPa, 3305 JE 40 °C  EFUEHE 2.0 h,
CO% % 20 L/h, EZ T E KM TRRBRFRES
88.09%. FHiF kAl mAERAMM MR TER,

KR o AT ARG CO, 5 I8 B 8R40 8% 5 AL

Abstract; Orthogonal experiment was employed to optimize the ex-
traction of linolenic acid from perilla seed by supercritical carbon di-
oxide extraction and the effects were investigated, such as extraction
pressure, temperature, time and CO, flow rate on main fatty acid
composition contents. The results showed that the contents of
palmitic acid and stearic acid were negatively correlated with extrac-
tion pressure and time, had a change trend of descend firstly then as-
cend coinciding with temperature and CO; flow rate. Because the
contents of oleic acid and linoleic acid had a change trend of descend
firstly then ascend coinciding with CO; flow rate. There was a
positive correlation between the contents of linolenic acid and extrac-
tion pressure and time because the change trend of temperature and
{low rate was increased at first and decreased later. The optimal ex-
traction conditions for linolenic acid were found to be 40 C for

120 min with CO; flow rate 20 L/h under pressure 25 MPa, and the
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extraction rate of linolenic acid was 88.09% obtained under these op-
timal conditions. The perilla seed oil with the supercritical CO, ex-
traction can meet requirements of standard plants edible oil.

Keywords: perilla seed oil; supercritical COy; linolenate; quality a-

nalysis
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Table 1 The constituents and relative contents of
fatty acid in perilla seed oil
Jg Wi 2 44 Bk B B /min - AHXF &/ %
P 5 5 1R 17.65 0.03
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Tif i i 24.41 1.44
iR 25.34 14.00
T IUER 26.39 0.17
RIATHEZ 26.69 17.70
Tt T 27.36 0.02
R iR 28.23 57.66
T TR 30.19 0.02
“ = RER 31.18 0.01
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Figure 1 Influence of extraction pressure on the fatty acid

composition and the linolenate extraction rate of

perilla seed oil
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Figure 2 Influence of extraction temperature on the fatty

acid composition and the linolenate extraction rate

of perilla seed oil

2.3.3  ZETUI [H] AR Rl 1AL 3 AT, BE S AE RO ) Y
T A TR FRE A R i TR 1) 5 TR T R L I 9 R R
Sl G TR S Ak L I JRR IR & k3 I 4 0, HG 3 i B 5 5 W
U R R F AR DG 2] 2.0 b JF L AR T 0 5 A A IO
(73] PR 35 0 SV JBR TR 114 2 TR 4 % 9 485 o 5 JH: 3 TR 49 i
W g S AU A F) 1.5 h J5 SR B, 2 2.5 h S g
AT X T RE R« A5 U ) A L A ) T R T2 o U A 2
CO Hr , fd 28T 52 4x , 2 ZE TR (]G5 B — 5 d I, ¥ A 4
R E » I () 2 25 3 i o JHG A A S5 i 7 18R 45 i 0 1 2 I oty £ 5%
SPORF I A 3 2 0 JRR 1R A5 L 5 B R IR A BRI T R
LA IR REFEIN 2K L e 1.5 h D9 BOHEAR U [A]

2.3.4  CO AW W& 4 AT AL BEHE CO, I & A
Ko DO AR AR R RN R L R L I i R R AR e
Th o PR 5 55 0 PR R A IR A S T I L B A R
TR LI TR 14 B AR AL 5 /0 20 L/ho S IR R L0 R IRR &5 4
14 738 1 2 I PR R AR B B A2 A 05 08 15 L/h, JX T BB
CO: FAIEIN - M A5 LE CO, 937 13 BE BE = 39 » 85 B b
T B I e JRE P-4 DA TIT 4 5 A HURE T X A R AR R A I

o PR AR e AR
o AR — R —A— WRRRAERCR

100.00 M *“[[ T 1 1100.00
L I 4

80.00 7180.00

> 60.00 7160.00

W2 o

= 40.00 i i o oy 140.00

i

G A TR

120,00 [ 120.00
SOE
= . = Jo.00
20 25

i 7]
Time/h

B 3 B xR R B R BR 28 % e I R B
EREW YA

Influence of extraction time on the fatty acid com-

Fatty acid contents/%
T
L
Extraction rate of linolenate/%

0.00

Figure 3
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seed oil
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Figure 4 flow on the fatty acid

of perilla seed oil
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Table 2 Factors and levels of the ultrasonic assisted
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orthogonal test table
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Table 3 Designs and results of orthogonal test

R A B C D WRKRRERE/ %
1 1 1 1 1 72.02
2 1 2 2 2 79.55
3 1 3 3 3 74.98
4 2 1 2 3 80.07
5 2 2 3 1 87.59
6 2 3 1 2 81.37
7 3 1 3 2 78.91
8 3 2 1 3 84.34
9 3 3 2 1 78.72
""" ky 75517 77.000 79.243 79.443
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Table 4 Analysis of perilla seed oil quality
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BACRL As 3P /(mg + kgD 0.039 <0.1 <0.1
H5(Pb)/(mg - kg=!) 0.03 <0.1 <o0.1
WA EE % B/ (pg « kg™ 0.007 4 <10 <10
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