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Abstract: Objective To optimize the enriching technology of volatile oil from Zingiberis Rhizoma by ultrafiltration membrane.
Methods The oil-water system of Zingiberis Rhizoma was selected as subject, using orthogonal design, taking stable membrane flux
and chemical oxygen demand (COD) retention rate as comprehensive evaluation indexes. Results The optimum conditions of YSM-
7 x 10* ultrafiltration membrane for oil-water separation of Zingiberis Rhizoma volatile oil were as following: the pressure of 0.15 MPa,
temperature at 60 ‘C, and the rotation speed at 150 r/min. The sequence for process parameters was: pressure, temperature, and rotation
speed. Conclusion Enriching technology for the volatile oil of Zingiberis Rhizoma by ultrafiltration membrane has a broad applying
prospect in large-scale production.
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Table 1 Design and results of orthogonal test
RS  A/MPa B/C C/(min") D&EH) BEEEE /LCh'm? COD®EAE /% Lol
1 0.05 (1) 20 (1) 0(1) ) 66.87 72.55 0.545 520
2 0.05 (1) 40 (2) 150 (2) ) 153.61 76.00 0.676 056
3 0.05 (1) 60 (3) 300 (3) 3) 189.76 76.77 0.726 181
4 0.10 (2) 20 (1) 150 (2) 3) 184.34 74.98 0.708 017
5 0.10 (2) 40 (2) 300 (3) 1) 236.75 78.55 0.796 380
6 0.10 (2) 60 (3) 0(1) ) 254.82 76.51 0.806 003
7 0.15 (3) 20 (1) 300 (3) ) 274.70 75.49 0.824 390
8 0.15 (3) 40 (2) 0(1) 3) 345.18 77.28 0.924 001
9 0.15 (3) 60 (3) 150 (2) 1) 399.40 75.74 0.982 124
K 1.947 757  2.077 927 2.275 524 2.324 023
K, 2.310400  2.396 437 2.366 197 2.306 449
K; 2.730 515 2.514 308 2.346 951 2.358 199
R 0.260919  0.145 460 0.030 224 0.017 250
R2 HESW 4307 m A
Table 2 Analysis of variance T‘j 300 Feb o I it §
TR WM Bl F1H BN 2
A 0.102 302 2 221.601 273 P<<0.01 g 0
B 0.033 974 2 73.593 962 P<<0.05 = 0
1 2 3 4 5 6 7 8 9
C 0.001 522 2 3.295 886 R
D (i#%)  0.000 462 2

Fo05(2,2)=19.00 Fo1(2,2)=99.00

MPa, ¥ 60 °C, #3# 150 r/min, &0 9 IKIE
CIRY . H1 2 WA, 3 AN PR R R
A>B>C, RIEJ)>WRE >,  Hk A B,
JIE 5 B 45 3 3 A1 AR Wl 2 5 (P<<0.01) 1G5 5%
iy (P<<0.05).
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Fig. 1 Membrane flux of nine orthogonal tests

of Zingiberis Rhizoma
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Table 3 Physicochemical parameters of oil-water
of Zingiberis Rhizoma

W/ SR/ W/ R/
C (usccm™h) pH (1 NTU (X103 Pas™)
20 14.42 4785 18.8 1.16
40 22.60 4508 12.1 0.96
60 29.20 4534 10.2 0.79
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Fig. 2 COD retention rates of nine orthogonal tests
of Zingiberis Rhizoma
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Table 4 Correlation coefficients between membrane process parameters and orthogonal test results

2 % FEEE /(Lh ' m?) COD B % /% ZRGH
Pearson AHOCME  WEEME (W)  Pearson AHGME BN (RUN)  Pearson AHICHE B M)
£ )5/ MPa 0.876" 0.002 0.276 0.472 0.859™ 0.003
HE /C 0.457 0.216 0.519 0.152 0.479 0.192
¥ / (rminh) 0.049 0.900 0.387 0.304 0.078 0.841

*LE0.01 KT D B3 AR

**significantly correlated at 0.01 level (bilateral)
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Table 5 Regression coefficients
B bR A FiuE R t P B 9S.0% K
B PR 2E

T 0.358 0.034 - 10.588 0.000 0.271~0.445
JE 13 /MPa 2.609 0.218 0.859 11.988 0.000 2.050~3.169
mE 7 C 0.004 0.001 0.479 6.683 0.001 0.002~0.005
B/ (rminh) 7.936X107° 0.000 0.078 1.094 0.324 0.000~0.000
AR &= Y

Y dependent variable

X,F7.963X107° X0 WE S TTLAHRH, & K,
HAR SR D) W8 RAR R (] R A P AL
5124 0.000 F10.001, /0T 0.01, HWIHHL#E
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