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Technology Optimization of Supercritical CO. Extraction from Zingiberis rhizoma

FENG Qingyun"’, ZHOU Changni', CHEN Shuhui', XU Rubing', TIAN Xiaozhi', JIA Yongyan"*(1.College of
Pharmacy, Henan University of Chinese Medicine, Zhengzhou 450046, China; 2.Dept. of TCM, Shijiazhuang
Medical College, Shijiazhuang 050000, China;3.Collaborative Innovation Center for Respiratory Disease Diagno-
sis and Treatment & Chinese Medicine Development of Henan Province, Zhengzhou 450046, China)

ABSTRACT OBIJECTIVE: To optimize the technology of supercritical CO. extraction from Zingiberis rhizoma. METHODS:
With the comprehensive score of the contents of 6-ginger phenol, 8-ginger phenol and 10-ginger phenol and the extraction rate of
the oil from Z. rhizoma as the index, uniform design method was adopted to investigate the effects of extraction pressure,” extrac-
tion temperature and extraction duration on the extraction result; verification tests were conducted:ARESULTS: /The optimal condi-
tions were as follows as the extraction pressure of 25 MPa, extraction temperature of 30 /Cland extraction duration of 2 h. In the
verification tests, the average extraction rate of the oil from Z. rhizoma was 3.2% (n=3)\, and'the comiprehensive score was 1.874 2
(RSD=0.65% , n=3), with the relative deviation of 0.6% betwéen.the‘measured value and the predicted value. CONCLUSIONS:
The optimal extraction technology is stable and feasible, withgtheiadvantages of low temperature, short duration.

KEYWORDS Zingiberis rhizoma; Supercritical €Q. extractions/ Uniform design; Ginger phenolic components; Extraction rate
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2.1 3THEMERNSESENEF EELE

2.1.1 %4 @354 : Venusil XBP Ci (L) 53541 (250
mmx4.6 mm, 5 pm) ; FEIAH : ZHE (A)-0.1% IKEERR (B) , B )
PEWE (0~20 min, 45% A—65% A; 20~40 min, 60% A—75%
A;40~50 min, 75% A—45% A ; 50~75 min, 45% A ) ; i 8 : 1
ml/min; K2R 30 °C 5 KM 5 280 nm; PFRER 10 pl, 7EILE
AR BU2.1.27 ~“2. 147 N I IR 2 My, 25 51, A
B35 A R B HE L A i, SR KT 4 000, 4355
FEYIRT 15, @B LK 1.
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Figl HPLC chromatograms
A. absolute ethyl alcohol; B. test sample; C. negative sample of Z. rhi-
zoma; 1. 6-ginger phenol; 2. 10-ginger phenol; 3. 8-ginger phenol
2.1.2 RAXMMERIT & IR 6-2M 8- . 10-
FEW R RGN B, N TCK SR, TSR 1 oml 5 6-2 3 105
ng 10-250 71 pg . 8-Z2W) 88 ng MRS VA BAE I IRA %) IR &
W TRy RSB R 0,2.5.,3 5.6 ml, B F 10 ml &R AP, g
K CEERRE R ZI B $E5T, RIAH
2.1.3 MR BT AR 24 10.2 mg, INTEK
LBHERIEE AT 10 mlR A (D5 1200 W, 5 .
50 Hz)5 min, F 0.22 um S8R R RATE A HHR AR
2.1.4  TEEAMEREM SIS IOGKLABEE 2T 10 ml B
L 0.22 pm JERREE DR IEEUEIE, A
215 AMKRFE PRI 2. 1.27 0 R IR X
R S A5 T PR 10 wl, #2221 17 T T (a3 2 PRl R S o DA
JiE R (x, pg/ml) AL bR W THIAR () S A AR AR, 2 T s e
2k 6-2Mr  10-2My 8- My it [l 5 e AL I3 1.
2.1.6 NEEWELE 2,137 U A, A ERE 5 IR,
ME W RIBIFCR RSD, 4551, 6-28 \ 10-2:19) 8- 2 I RSD
53514 0.69% .0.83% .0.92% (n="5) , F WL EHE B 2 RLAF
2.1.7 FAEVERL B2 13" WA S W, 2 B TR 0.

hEZHE 2016 F5E 0TS0

F1 3MBSHERAEMNLIEEE
Tab 1 Regression equation and linear range of the three
kinds of components

W [E]EyigE: r G, pg/ml
6-F =5 466.8x-8 767.7 0999 4 2625~105
1058 =5 085,256 722.1 09995 17.75~71
8-%8 7=4233.61+3 4879 09993 22.05~88

2.4.6.8.,10, 12 h P AR 0 I AR . 4528, 6-227 . 10-
Py 8-y T ALY RSD 43 4 1.09% .0.57 % ,0.86 % (n=
7), F AP ARE 12 h NAETE K i
2.1.8 ERMERE  FREUA— T ZAEUW 29 8.4 mg, I 647,
BT 10 ml it i b, 392,037 30T i A AL 3 v R, R
“2LLTIUR LRI E e R T AN . 255, 6-22 ) L 10-22
Py . 8-ZE Pl AR RSD 43590 1.41% .1.35% . 1.19% (n=6) ,
RUAFFELEMERL .
2.1.9  JFEEMCRIRLE  FREUE — T ZEAERY A 4.2 mg, 3t
B3, BT 10 ml &I, 2 BII0A 5 6-2207 0.39 mg/L , 10-Z
0.12 mg/L .8-Z2 M} 0.3 mg/L A Xt I8 MR- GV 1 ml, AITC/K 2
BRI A o F2 2.1.37 00 F i £ b b VA, W IR 3k 6 17y
PR SR 10 pl, 42,117 300 R i RN S | 10 e T A
THEINFE DR, S55, 6-22 1) L 10-22 B0 . 8-22 Iy (1 -2 ik
[R5 51 K 105.7 % . 104.2% . 108.3% ,RSD 43 %1} 1.25% .
1.39% .1.03% (n=3).
2.1.10 PR 5 IS RS PRE 6- 221 L 10-22 1 . 8-
FEB XS IR A 4% 2.5 mg, BT 50 ml B, I JC K 2 B AR O
FEZY, AR BT B 0.05 me/ml AR HEA IR . WRI 1 ml T
10 ml i, I JooK L BEE 25, NI 200 1, BRI 2 . 4%
AW LN 3115, 6-22 W L 10-22 Wy . 8- 22 W A A B 433124 0.1
101 ng; $EME A 10315, HoE BB 51°4 0.5.50 .5 ng.
2.2 BIHEHRCOEBRFEIE
2.2.1 MG COZEMTZAERBURMIMA AR THEAERCR
=Y o 1t/ 25 T 4 < 100 %
222 LAV ERRNE bR, R R
T HIKF- X 35 R B AR s AR R AN R Y o IBCR B R
ML T IR PRI R . R 2 o (25 B AR
AIE B8 2307 T EL S o UL S R, 45T 3RO [ 22 By 28 i oy
FEPRAE % 30% , ZEHBURIEARALE 10% . KL, i /D=
30% x 6-22 Wy 7 5 +30% x 10-22 Wy 7% 1 +30% x 8- 32 Wy 7 i +
10 % > ¥ KA FETCR
223 MIGER COZEMTL T ZMI A e
T L5, M WA I 22 SCHik[5-6], A ge LA T 24k &
Wb 6-22 W 10-22 W 8-Z2 I Y 1 B T 2 A BRI L5
PEO RFEHR , AU 1 (A) FEEUREE (B) FMABU ] (C) 2N
R R Y SRk T 22 AR BT
R R LR , FREL6 103, B0 200 g, #5218 Us(5°) F 2 HEHRK
5, WREEKTPRFE2, RS4R3k S,

*x2 HEESKFE

Tab 2 Factors and levels

K ?
A,MPa B, C.h
1 15 30 1
2 20 35 15
3 25 40 2
4 30 45 25
5 35 50 3
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Tab 3 Arrangement and results of tests

43 a5 c TRNE GEEE 0EME SEMA %4
HUR, % H,mg/g i, mg/g Eomyg T

1 15 35 25 3.01 313 0.84 1.93 1.076
220 4 2 221 2.28 0.62 1.50 0.801
3025 30 15 321 353 0.96 230 1221
4 30 40 1 2.80 1.81 0.50 1.10 0.727
5 3% 50 3 132 238 0.65 1.50 0.678

W e 31521 A 25 S X8 51350 T8 Ak PR AR 4 DPS 9.50
(hR e RR ) AT R 20 % 4 B H 153 5 7 y=2.618 3 —
0.057 1IB—0.111C*+0.012 9BC(r=0.994 4) . 4% [F 2 (17 2%k
B e R SR L 4,
x4 BERZEARMMNHRBER

Tab 4 t-test results of regression coefficients of each factor

N LS t P
A 0356 0539 0.644
B -0911 -3843 0.013
C 0822 2039 0.178

1% 4 ATAT, B BOSHA IR 45 A 1 252 (P=0.013) , BE W]
A TPUI P80 22 1 28 A A AR RO S M A o AR Il U5 7 e, R
&R Z AN : A=26.196 5 MPa,B=30 °C,C=1.764 8 h;
FEVLA A A bR B ff - =1.743 8,
224 [IAFRSHr EE R A R R BT WL, %
B8 et 22 3 2 J A HE B R S i Ay R o Pl et 6 mT
L A I S COLZETUT 22 22 28 il 4, ZE UL 2l 30 <C..
TR A CX B TTER RN, K, 25575 18R 2 i
PLCOFERUT 2T 0  ZEBUE J1 25 MPa, 2 BURE 30 °C, #
I [E] 2 he
225 T ZHAE 4% LRk R I T 20T 22y
ARLKS 300, 4305 200 g, S TR IF ISR . 2550, 4 1 g 2B 2075 6-
20 10-32 W | 8- 1 3.22.0.93, 2.1 mg, RSD {43 % W
0.95% .0.62% . 1% (n=3) ; T 22 1Y V¥ ZE WA N 3.2%
(RSD=0.57% ,n=3) ; Zi 51743 Al ik 1.874 2(RSD=0.65% ,
n=3) ; S5 TOMME A A R 224 0.6 % -
3 ITig
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