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Optimization of S-Cyclodextrin Inclusion Conditions to Concentrate a-Linolenic Acid Content in Perilla frutescens Seed Oil
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Abstract: The preparation of inclusion complexes of Perilla frutescens seed oil with S-cyclodextrin using a microfluidizer
to increase the a-linolenic acid content in the oil was studied. Response surface methodology based on a Box-Behnken design
was used to optimize Perilla frutescens seed oil-to-f-cyclodextrin ratio, pressure and inclusion reaction time. The maximum
inclusion rate as high as 81.64% was obtained after 105 min of inclusion reaction between Perilla frutescens seed oil and
[-cyclodextrin at a ratio of 1:11 (mL/g) at 6000 psi. FT-NIR analysis and SEM observation showed that Perilla frutescens seed
oil was well included by f-cyclodextrin in the inclusion complex obtained. The a-linolenic acid content increased from 53.50%

to 77.42% after f-cyclodextrin inclusion as shown by HPLC analysis. Therefore, f-cyclodextrin inclusion is a feasible way to
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concentrate the a-linolenic acid content in Perilla frutescens seed oil.
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Fig.1l  Effect of Perilla frutescens seed oil-to-f-cyclodextrin ratio on
inclusion rate

HENAT LA 1, FROS AR, R
T 1A AL G HBAC, BEAEA- RS I LU E R,
GEEWER, MA R 100, BAFNT1.49%,
LB K AE
2,12 IR IR AL 2 )5

woE BT 100 A& I T 60min. A H K2R
BN AL R )AL G R s, 25 R 2R .

100~
80 <

60 -

40t

(EREEIL
H

20

0 1 1 1 1
0 5000 10000 15000

JEJ/psi

EH2 pIHHBEALEENNEARIEMN

Fig.2 Effect of pressure on inclusion rate

M2 LU, AR D) 53 5 T B-FRRRG Xi 4¢
TR A, AL B E ) 5000psif, AL A%l
H5 FE 7 BE I s i BRAIG, AEARER IR 7 A 5000psify, flfy
FNT74.82%.



134 2012, Vol.33, No.24

Bl F

X LEHAR

2.1.3  AEHRECAN R A 2 IR 5 )
W R R 1:10, AbERH S 5000psi, 475 1R

A60min. 2% GLEFA AL PR EON B A A, S5 R Rl

K} JiEa
§70_ HHHH
%60-
50
W

ANV €
B3 EAEKEON AR

Effect of cycle number on inclusion rate

Fig.3

HE3AT A, (I AL BB A A R A BB M
Wi, A] BB — Ak B gl v DU - F1RIRE 156 J5oFF it 78
R A o D T R BRI R AN T 0 A A B Pk H A
HFEEF ML E,
2.1.4 AR A R R

woE HRHET: 10, Ab3E K J15000psi A3 AL KA
W, HEALE I LA 21 m, g5 B4R,

11

%7_ 701
1
60 90 120

g 60
501
40 30
AL A A /min

H4 QEHENGARYEMH

Effect of inclusion time on inclusion rate

90

80
N

Fig.4

B4R 5, AR AR EK AT S, 9
A I [H] 90min I A 45 ek B KAH K 74.6%, A5 I )i 1ok
90minfit, A KB A I A] Y B K s i R P
2.2 W THR L
221 WA Y e et

FE LR 2R 0 i e al b, s e TR G Y D 2R
K, BRI ot WKL,

1 SRR RN A A T ERAm i i E R AR

Table1 Factors and levels used in response surface analysis
KT kS
X HBHEECRTRB- 0000 X W3R D) /psi X, £ 1/min
—1 1:8 2500 60
0 1:10 5000 90
1:12 7500 120
222 [AIHREAY R AT

FR I T W (AR Iy e AT W S TR G, R &5
2R

£2 PR ERRAAE TERAMPNE R BTSSR

Table2 Experimental design and results for response surface analysis
e X X, X BLAE %
1 —1 —1 0 65.3
2 1 —1 0 60.8
3 —1 1 0 67.4
4 1 1 0 74.2
5 —1 0 —1 63.2
6 1 0 —1 61.4
7 —1 0 1 59.9
8 1 0 1 80.2
9 0 —1 —1 63.6
10 0 1 —1 68.9
11 0 —1 1 67.3
12 0 1 1 71.3
13 0 0 0 74.6
14 0 0 0 82.8
15 0 0 0 75.8
16 0 0 0 80.1
17 0 0 0 78.4
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Fig.5 Response surface and contour plots showing the effects of three

reaction conditions on inclusion rate
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Fig.6 FT-NIR spectra of f-cyclodextrin and inclusion complex
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Table4 Fatty acid composition of Perilla fiutescens seed oil and
inclusion complex
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