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Study on Ultrasonic Extraction of Pectin from the
Fruits of Schisandra chinensis ( Turcz. ) Bailey
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Abstract:In this study,the pectin was ultrasonically extractedfrom the fruit of Schisandrachinensis,the pectin yield was
determined by carbazole-concentrated sulfuric acid colorimetric method. The extraction parameters were optimized using
orthogonal experimental design. The testing results showed thatthe four investigated extraction parameterswerein the fol-
lowing sequence as regarding their effects on the yield of pectin:ultrasonic power > extraction temperature > solid to liq-
uid ratio > extraction time. The optimal extraction parameters were as follows ; ultrasonic power of 200 W , extraction tem-

perature of 65 °C ,solid-liquid ratio of 1: 30, extraction time of 50 min. Under the optimized extraction condition, the ex-

traction yield of pectinwas 6.32% .
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Table 1  Factors and levels of orthogonal experimental design
2 Factor
AP A RHEEIL B HLIU C B D IR
Level Solid/liquid Extraction time Ultrasonic power Extraction temperature
(g/mL) ('min) (W) (C)
1 1:20 40 140 55
2 1:25 50 160 60
3 1:30 60 180 65
4 1:35 70 200 70
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Fig. 1  Effects of solid-to-liquid ratio on the extraction yield-

of pectin

2.2.2  FREUEE A 2RI IR GG R 0w
TERE D)2 100 W, H2HUE B 50 °COBRE L 1

30 [ AT B X B R () i A7, A5 SR L 2,
HE 2 ATLUE 1, S P2 B ] L 50 min B, J6
R~ SR P R R i B, R 32 B AR R R o
PR BEE IR G, R B 2 W T iy, S BT ) R
ol SR R A A, DT 8 R A 19 7™ i R A1
I, $EHC [A] 68 50 min,

—

S 7
N
K g5
SN
B
" % L L . . L N
SIS
30 40 50 60 70 80 90
I 1]
Time(min)

2 {RENE E X R AR BN E B 0
Fig. 2 Effects of extraction time on the extraction yield of

pectin

2.2.3  REUR AT RIS A
TEHF 1A 100 W ORHRE LE 1: 30, S Ut a] 50

min )55 PF T B O B2 A7 100, 2551 UL 3.
A1 3 AT, SERGIR A 65 “CH, JL Tk 721
JBE B A IR B iy , 2 )5 BRI B A TR AR OR TR
[, SEEOR N DR B T i, 23 (SR R A R A, AT
SFECRIK R BT, P, SRS 65 C.,

~

=)

wn

e
Extraction yeild(%)

$ 4

50 55 60 65 70 75 80
TR
Temperature(°C)
B3 REGEEIREIRINER I
Fig.3  Effects of extraction temperature on the extraction

yield of pectin

2.2.4 REGEINRIRIEG R

TERRE LG 1: 30, $2 HUE (] 50 min, $2HUR B 65
C I EF N 5 X D 8 i 470, 45 2R WL IR 4,
I 4 ATLUE ), 3R F25K %) 200 W B, b i
IR~ SR P R R ARk ) o vy, B b TR R Y
PR S YR 0P s A TR X R R
YR D R v B — o R S s IR AR i 4
¥, BAS R FHE R, PR G BE 08 7 T % 200 W

~

FECE
Extraction yeild(% )
A W0 o

=

00 120 140 160 180 200 220
LEIEPUIES
Ultrasonic power( w)
4 BEIhENRERRENIN
Fig. 4  Effects of ultrasonic power on the extraction yield of

pectin

2.3 EXABMILIBIREHER

3 B R SR A ST IR Ly (47) IE3E 3R
AT A R ST 2 i R =2 2 3R 3.

HH P2 BRI 1E S IR S 45 SR ANy 25 4 Al Rl LA
A, 2% PR O E AR 1 SR A ERCRR 1 5 e U
CORMIIAR) >DHERBURE) > ACEHR L) >B(42
YRURFIE] ) o b TOBR TSR R R A R T A S
G R A B,C, Dy RIS 10, BAASHOy A D)5
200 W4 IBUREE S 65 CRHE L 12 30, S E] 50
min, FEHRIER 7 6.32% .



Vol. 26 B RN U TR RS R R R I L PR 1319

R2 EXXWRITRER

Table 2 Orthogonal array design matrix and experimental results

s 25 B R
ﬁl\}iﬁ A B ¢ b Cfntﬁruol Extl‘actfn%ﬁd( % )
1 1 1 1 1 1 5.17
2 1 2 2 2 2 5.42
3 1 3 3 3 3 6.07
4 1 4 4 4 4 6.22
5 2 1 3 3 4 6.15
6 2 2 2 4 3 5.97
7 2 3 1 1 2 5.26
8 2 4 4 2 1 6.18
9 3 1 3 4 2 6.21
10 3 2 4 3 1 6.32
11 3 3 1 2 4 5.53
12 3 4 2 1 3 5.68
13 4 1 4 2 3 6.13
14 4 2 3 1 4 5.92
15 4 3 2 4 1 5.73
16 4 4 1 3 2 5.39
K1 5.720 5.915 5.515 5.508 5.850
K2 5.890 5.908 5.745 5.815 5.570
K3 5.935 5.647 6.095 5.982 5.962
K4 5.793 5.867 5.982 6.032 5.955
R 0.215 0.268 0.580 0.524 0.392
F4 EXRWHEDWER
Table 4  Variance analysis of orthogonal experimental results
IR HETI i i Fif b
Source of variation Sum of squares Degree of freedom F value Significant
A 0.191 3 0.473
B 0.112 3 0.277
C 0.799 3 1.978 *
D 0.674 3 1.668 *
%5 31] control 0.404 3 1.000
2% Error 0.400 3

T " FTREFBFE(P<0.05),

Note: * indicates significant difference (P < 0.05).
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