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Optimization for Extraction Technology of Qinhuang Gel by Multicreteria Comprehensive Assessment

LIN Xiong, YAN Guohong, PAN Xudong, HUANG Yan(The Affiliated People’s Hospital of Fujian University of
Traditional Chinese Medicine, Fuzhou 350004, China)

ABSTRACT: OBJECTIVE To optimize the extraction technology of Qinhuang gel. METHODS  With the transferring rate
of baicalin, aloe emodin, rhein, emodin, chrysophanol, physcion as index, orthogonal design L9(3*) was carried out for the
optimum extraction technology of Qinhuang gel by water and ethanol. RESULTS The optimum extraction technology by water
were as follows: 6-fold water, soaking 0.5 h, reflux extracting 2 times and 1.5 h each time; the optimum extraction technology by
ethanol were as follows: 8-fold 40% ethanol, reflux extracting 3 times and 1.0 h each time. CONCLUSION The extraction

technology of Qinhuang gel optimized by multicreteria comprehensive assessment is reasonable and practical.
KEYWORDS: Qinhuang gel; extraction technology; orthogonal design; baicalin; anthrquinone of rhubarb
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Zo 4 g R 24K I TR N R R Bt 1) AT o 24 T 5T
JEERL S, R A T E 2 2015 FERARSSTIUR MLE
2 HEEHR

M BT A S8 45 R SCHR BRI, SR IERE
RIGVETHE, LS 1 AR B BBE 25 ) 1 e 7
AR RN RN, K 2180 £5 6 AT 5012 %F
BRI IR T 2T B RS A EKR
LI N & SN | N i ]
WA E% N 05:0.1:0.1:0.1:0.1:0.1), ik
PR A KR T 2B T2, TR
R4 .
2.1 BRI
2.1.1 KR T ZE  FREUE T ®mZ44, DUKIER
PERUAR, FAERIEE . EEE K E(A). 1R
B[R] (B) - SR IR H(C) AR I 7] (D) 9 75 %% [A]
7, BAMHEERRE 3 MKFEER 1), #% LBYHIER
ISR ZHESL I, PR BRI R R 48 22 0.5 g-mL~' (&
U E),

®1 AREXRBEERAFTEL

Tab.1 Orthogonal test factor level table of water extraction

A KT RN AL RRKEK R
1 6 0.5 1 0.5
2 8 1.0 2 1.0
3 10 1.5 3 1.5

2.1.2 MRINTZE I &AM, DA FEK
& AR IR BUA ], A e iR . P LR
WEE(A) L1 FHE(B) $REURE(C)FFEEL (5] (D)
RNEENE, BAE R E 3 MK 2), 1 Lo(3%)
EZ R R ZH LR, R E RS =
0.5 gmL (R AEZ R,

*2 BREXKKEZFATX

Tab. 2 Orthogonal test factor level table of ethanol
extraction
e
K p— N—— I -
CEERIZ/ % CEEME/AR REOEUIC RE /A
1 40 6 1 0.5
2 60 8 2 1.0
3 80 10 3 2.0

22 EEH. FERKER. KEER. KK, K
EA NN & T s

221 5K AR Amethyst Cis-H 815
(4.6 mmx250 mm, 5 pm); ¥ii#E: 1.0 mL-min~';

BFEE: 10 pL; EEHREIAM: FEE-0.1%M R
R E AR 255 2019 4E 6 55 36 555 12 34

(57 : 43); K K: 280 nm; FEiF: 50 C.
ZREER. KHER. RER. KEH. KEEF
WEANAH: FRE-0.1%MERR(85 & 15); Al K
430 nm; FEiR: 40 C; BBRWRBIEESHITHE =
3000, f&FEERERITE =4 000,

222 FRAEMIZ ML RS R R E ST R
S, I EEAAREBC AR 1.082 mg-mL-! Y B = X
WA 28 RSN 5.0 mL W2 &9, N F EE E
BE 25mL, Bk 216.40 pg-mL-" 3 %16 1 A
W KSEWE 0.5, 1.0, 2.0, 3.0, 4.0, 5.0 mL Xt
VA E 10 mL #EXid, MHBERES . M
WIS RER. KR, RER. KEH.

KB 2 HR o) B B, R I A T ) IR
2% 9 A 200.40 , 202.00 , 201.20, 401.20,

204.00 pg-mL-" FIVR & 55 IR SV 44 2 ik
YL 0.1, 0.2, 0.4, 0.8, 1.0, 2.0, 5.0 mL X}}&
AT VR VA 10 mL S, I R AR S
g “22.17 DUR ik RE, DU I ok FE A
IREAERR (x), WETHIARAE N AL KR (v) 2 il b o 1 22
BEE TR ST 1=0.614 6x-1.966 1(=
0.999 7), &1 VE 10.82~216.40 pgrmL~"; P2k
K 1=0.478 4x—0.065 1(7=0.999 9), Z&PETEHEIN
2.00~100.20 pg'mL~'; KIHER y=0.469 9x—1.166 1
(r=0.999 6), &ML N 2.02~101.00 pg-mL!; K
&K y=0.456 Tx—0.012 5(=0.999 9), Z&PEVEEIN
2.01~100.60 pg-mL~'; K y=0.483 8x+0.014 7
(=0.999 9), Z&VEVEREIN 4.01~200.60 pg-mL™'; kK
B E I y=0.411 9x+0.022 3(=0.999 7), £ 1" Y& [l
N 2.04~102.00 ug-mL~",

2.2.3 MRS TR H] A R B IR AR B
1.0 mL, JO#&HUE R ER S 100 mL &, PR
e 1.0 mL, MIFEEEZR S 10 mL, # AR
20 min, S MEERZEIEVR, RIS RS H LA B
F B AP BOR 1.0 mL, JIA 10 mL 8%3E B2
WA 10 mL =& LT, IIEVENA 1.0 h, JB0A,
BRI+, 8. 2, HEEFRE, K
ERH =S R EAR 3 K, BIK 10 mL, &3 =&
HBe, R, REINF R RERZE 10mL
T, I RREEARIER, R OK IR R VA

224 XTHRZGMIER B S HUR — bR 3 A
MR, BiEsOoERy, WERBUEE, %258
NI ERIGIAS R A, 15 “2.2.17 TUR
O SR RERE N T, TR R B S A 2K
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B, IR R, mAGRE s A 1~2.

A 1

or
W

10 15 20

t/min

B 1

L 1 1 1 1 1 1 1 ]

0 10 15 20
t/min

C 1

L 1 1 1 1 1 1 1 1

0 10 15 20
t/min

D

0 ' 5 ' R 5 20
t/min

E

L 1 1 1 1 1 1 1 )

0 5 10 15 20
t/min

B 1 3 iR 4R B B e U i
A-SEE R B E G BK IR A C-E R ALl A D-
IKAR B PEXT AW E-REAR M PEX BOA WG 1385 .

Fig. 1 HPLC chromatograms for baicalin in Qinhuang gel
extraction liquid

A-baicalin standard solution; B-water extraction sample solution;
C—ethanol extraction sample solution; D-water extraction negative
control solution; E-—ethanol extraction negative control solution;
1-baicalin.
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Fig. 2 HPLC chromatograms for determination of
anthraquinone of rhubarb in Qinhuang gel extraction liquid
A-anthraquinone of rhubarb standard solution; B-water extraction
sample solution; C—ethanol extraction sample solution; D-water
extraction negative control solution; E—ethanol extraction negative
control solution; l-aloe emodin; 2-rhein; 3—emodin; 4—chrysophanol;
S5—physcion.
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25143 (X)=0.5a+0.16+0.1¢+0.1d+0.1e+0.1f, Horf
a=E R R B R R KME <1005 b=7"
LR R R/ RE R LT R R KE*100;
= KB TR T 26 K TR o 2o e KAE > 100; d=K
WMEREB R/ KRR EBRERRKEX100; e=KiEMh
L ZIPN 1T Z 3 IN RSV INEYN & T
RS R R TR PR LR R R AH > 100,
BHWaMra REIR: KIETZHREEHE
W C>B>A>D, EPHEEUKECHE B [a]> K £5 %>
RULHFTA] s B T2 &&= AEH 31k C>D>B>A,
B3R B vk > SR B ) > 20 P > BRIk . 2%
ST RER: KIRTZEHEER C G E5E

=3 ABRIVERRBE

Tab.3 Orthogonal test results of water extraction process

Z5R, BIRTZ&EMANRLREMLEER. 456
T, EAEKIE L Z8 ABsCDy, BN 6 5K,
R 0.5h, FRI2 K, RERIER 1.5 hy SRR
T2 ABCsDy, BN 8 55 40% L FE, $H2HL 3
K, BERSGERL 1.0 ho
2.4 ik

3 AL KB T2 A EESE T 2520 3 1
29, MERDORP RS, FERER, K
W, KRIER. K. KEEFBSE, HH
R R EFEVEI, SR AR 7~8. Wik 45 R B,
Pk /K32 T2 S T 2 & AR E .

R KR/ SR /M SRIR B R L TR/

%

e

A

g A B C D EH OMEREER O KER N E N 1PN & L
1 6 0.5 1 0.5 44.9 27.24 38.35 16.88 41.34 20.31 53.89
2 6 1.0 2 1.0 74.98 55.06 72.63 37.90 49.79 43.03 93.73
3 6 15 3 15 79.86 42.59 44.92 35.60 36.47 39.67 86.45
4 8 0.5 2 1.5 70.76 42.57 57.38 29.07 36.63 29.95 78.90
5 8 1.0 3 0.5 81.40 44.82 46.31 27.33 31.32 22.97 80.84
6 8 1.5 1 1.0 59.44 3234 34.14 19.92 21.90 18.08 59.11
7 10 0.5 3 1.0 74.87 39.05 38.89 26.44 27.63 21.16 73.57
8 10 1.0 1 1.5 58.22 28.57 27.76 14.32 19.30 15.50 54.24
9 10 1.5 2 0.5 85.63 55.36 60.98 36.83 40.96 36.48 94.82
K1 78.02 68.79 55.75 76.52
K2 72.95 76.27 89.15 75.47
K3 7421 80.13 80.29 73.20
R 5.07 1134 33.40 3.32
T4 BRIZEXRKE
Tab. 4 Orthogonal test results of ethanol extraction process
- mr;ijfrg/ z@éﬁ%/ %%Exw‘(f@ﬂ/ S A 5% . _ o
A % A D EES RSN ¢ SIPN 1 SEPN - SEPN (PN S e
1 40 6 1 0.5 38.19 22.59 23.15 19.05 14.71 20.07 43.86
2 40 8 2 1.0 71.35 70.14 60.12 40.47 50.99 47.60 96.02
3 40 10 3 2.0 70.99 57.73 47.68 32.59 36.89 36.78 85.79
4 60 6 2 2.0 58.00 44.82 39.58 33.82 35.10 38.24 73.63
5 60 8 3 0.5 46.10 51.71 44.51 42.26 39.34 42.22 70.24
6 60 10 1 1.0 39.27 43.56 37.39 34.29 33.89 38.29 59.82
7 80 6 3 1.0 47.46 44.97 41.01 51.88 48.36 5791 75.98
8 80 8 1 2.0 34.46 42.83 34.26 46.57 49.58 57.52 64.59
9 80 10 2 0.5 36.97 38.96 38.93 24.91 34.86 36.80 54.27
K1 75.22 64.49 56.09 56.12
K2 67.90 76.95 74.64 77.27
K3 64.95 66.62 77.33 74.67
R 10.27 12.46 21.24 21.15
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RS ARIZTZ0HE

Tab. 5 Table of variance analysis for water extraction
process

FERIE BWEFHM O AHE HE FIESME P
A 41.87 2 2.42 19.00 >0.05
B 199.47 2 1154 19.00 >0.05
C 1796.55 2 103.93  99.00 <0.01

D(i#%) 17.29 2 1.00  19.00 >0.05

ﬁ:.: F0_05(2,2):19.00; F0_01(2,2):99.000
Note: F05(2,2)=19.00; Fy01(2,2)=99.00.

xk6 BRIZHEZpTEK
Tab. 6 Table of variance analysis for ethanol extraction
process

T3 ZE KR BEF M HmE HE FIiHa P

A(RZE) 167.88 2 1.00 19.00  >0.05
B 266.44 2 1.59 19.00  >0.05
C 802.64 2 4.78 19.00  >0.05
D 797.97 2 475 19.00  >0.05

H: Fy 05(2,2)=19.00.
Note: Fy. 05(2,2)=19.00.

#zT ARIVHIERBERH=3)
Tab. 7 Results of verification test for water extraction
process(n=3)

. /% wo
Lt EEPN K% ., RSD/%
Sy % PN W

SOSTE T RO R R

1 83.78 56.52 61.84 3892 49.85 3248 9547
2 80.39 5435 59.12 37.04 47.15 31.05 9136 221
3 81.30 55.44 60.10 38.43 48.86 31.74 93.09

%8 BRILHIERBEEHn=3)
Tab. 8 Results of verification test for ethanol extraction
process(n=3)

R Y%

YN
e TSN % . RSD/%
Wiy = # : TP
WA - KREM KER KEW e 4

1 69.13  60.90 53.23 50.72 49.67 50.63 94.24

2 72.50 6397 5556 5348 51.67 5292 98.75 2.33

3 70.89 62.56 5430 52.23 50.53 51.68 96.53

3 g
3.1 PP IEAR R R

KW ER TN N2 M A E T, EE
S . REEHH L, W FRE AL,
HONE 2. PR AT I IT DL X AR N IR T2
(25 8248 b8, 45 R AL IE 2L T 2 F 2 48 45
MERIRI T2 HER KM ZER . BRI,
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