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Optimization of extraction for Granulated Yinchenhao Decoction by central com-
posite design-response surface method
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ABSTRACT: AIM To optimize the extraction technique for Granulated Yinchenhao Decoction ( Artemisiae Scop-
ariae Herba, Gardeniae Jasminoidis Fructus and Rhei Radix et Rhizoma) by central composite design-response sur-
face method. METHODS On the basis of single factor test, with the contents of chlorogenic acid, geniposide,
6, 7-dimethoxy-2-benzopyrone, aloe-emodin, rhein, emodin, chrysophanol, and dry extract yield as indices, the
extraction was optimized through control of different administration timing ( decocting of Artemisiae Scopariae Herba
prior to or later than other drugs) and water consumption of Artemisiae Scopariae Herba by central composite design-
response surface method. RESULTS The best conditions were determined to be 46 min pre-decocting time and
23 min delayed casting of Artemisiae Scopariae Herba, and 730 mL of water consumption. The 0. 794 overall desira-
bility value approximated the predictive value (0.813). CONCLUSION This simple, reliable and well repro-
ducible method can be used to optimize the extraction technique for Granulated Yinchenhao Decoction.
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2,11 X MR SR R A%
2.1.1.1 %R, 6,7-—HEAXEFELTE, BT

XTHE A IRC ] RS PRI R . 6,7- P AR
FTER, e F i, WM, st
82. 1 pg/mL, 6,7- "4 57 5 384. 62 pg/mL,
HE+ 1 449. 23 wg/mL BYTR A X B SV

21,12 FERER., REMR. KRR, KEl
XA RBCH] BRSSO R L R
KRER ., Reilpide, WERM, SIS 2Rm
Z 18. 16 pg/mL KR 18. 88 pg/mL K E
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1. chlorogenic acid 2. geniposide 3. 6,7-dimethoxy-2-benzopyrone
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Artemisiae Scopariae Herba ~d. negative control without Gardeniae Jasmi-

notdis Fructus

B 1 HPLC &ifE (&R, &£F)
Fig.1 HPLC chromatogram ( Artemisiae Scopariae

Herba and Gardeniae Jasminoidis Fructus)
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1. aloe-emodin 2. rhein 3. emodin 4. chrysophanol
a. mixed reference substances b. sample c. negative control without
Rhei Radix et Rhizoma.
E2 HPLC &i%HE (KX#H)
Fig.2 HPLC chromatogram (Rhei Radix et Rhizoma)
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5.00, 8.00, 12.00, 15.00, 25.00, 35.00, .. HEREE, RER. RER. K
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I &2 R IIZPE R

x1 #EE. 6, -_HEEETER. BRFEHLMEXR
Tab.1 Linear relationships of chlorogenic acid, 6, 7-dim-

ethoxy-2-benzopyrone and geniposide

% mEp:i ro ERMEHE pe
SEIFR Y=108.97X -18.472 0.999 1 0.15~3.70
6,7-"HEMFEGTE Y=1193.3X-58.527 0.999 9 0.75 ~17.40
Ve Fir Y =746.21X +143.63 0.999 1 0. 88 ~20.30

2.3.1.2 PEREER, KEMR. REER., KRl
ME D7 “2.3. 117 T, ZERIE 2, £
B TER HIE RN 2 RAFRIZRIEC R

R2 FEREZR. XAEHEBR, KEHE. KAEBNEEXR
Tab.2 Linear relationships of aloe-emodin, rhein, emodin

and chrysophanol

% [ )5 77 r LM g
P E V=6 038.3X —12.495 0.999 9 0.03 ~0.73
KR Y=7176X-9.0123 0.999 9 0.03 ~0.76
KHrE Y=4695.7X -62.539 0.999 6 0.03 ~0.77
KE Y=6448.2X -114.36 0.999 6 0.03 ~0. 68
2.3.2 KEWmERE ORI “2.1.17 MR

EXT R 10 L, EESRUERE 6 UK, I A AR I
M. 6, T-—HWREEFGR, BT, FERER,
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0.96% . 1.25% , FWUAAGTE B KLU
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FH.OKHEM, KEER, KEH R RSD 5051
0.94% . 1.21% . 0.35% . 0.78% . 0.62% . 1.04% .
0.81% , RINXTIEELZ MR

2.3.4 ROEMERE A IR — O R
10 pL, Z3%1F 0,2, 4, 6,8, 12, 24, 36 h i
BE, MBI, 6, 7T-—HEREFETE. T,
PIERHER . OREER, KB R K g i
RSD 73 5 & 0.51% . 1.02% . 0.76% . 1.82% .
1.26% . 1.04% . 1.33% , FUIMHHKSHEERTE 36 h
PR ENE R

2.3.5 JmkERMCRIRE 3507 T IR RO
FATS By, WEMALRRR, 6, T-—HAREE
1940

iy BE S, 3% 201,27 TR ORI
SRR, 6,7-—HEIEFEER ., BT, AERE
F.OKREmR ., KEE . KEB T RIS 50 R
100.32% . 100.21% . 101.03% . 99.16% . 99.98% .
99.31% . 99.42% , RSD 43 % & 1.66% . 1.32% .
2.03% . 1.14% . 1.23% . 1.18% . 1.21% .

2.4 FHuEar BUNMREBIRBGGER, &
252400 mL, 25 mL & F O EEE N
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2.5 FRFRE

2.5.1 ik #J7 G EORRIL 3 BREG A, FAT
54, 4RI A 165, 330, 660, 990, 1 320 mL
K, He “2.1.27 TR FERIE, fF “2.2.17 Wi
RS NI 7 AR A . A,
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2.5.2 AR 4R PG LU ARER 3 IR HF, O
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WE 7 MAROR AR, RAHE, HBRCHIRT
[8] 24 30 ~60 min,
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®3 ERKFE 0.007B +0.001C (r* =0.209, r=0.457), —YKIi
Tab.3 Factors and levels FIH FE RN Y = —9.457 75 + 0.262 044 +
: K 0.126 76B + 0.011 948C + 2.708 33 x 10 *AB -

SRS -1.682 -1 0 1 1.682 s s
TR /min(A) 15 9 > " 3 8.217 59 x 1077 AC - 6.965 49 x 10™° BC -
B JERO /min(B) 30 36 45 54 60 0. 004 686 34> —8.993 35 x10 *B* —4.717 7 x10°°

K /mL(C) 330 462 660 858 990

HYETE OD (B (V) PEAT £ o 2R 4 [l U3 A1 — YR 101 481
A r b T R Y =0. 176 — 0. 0144 +

C* (F=0.935, r=0.967, P<0.01), kM5#
MRRECE S, PG EMButEELy, KN —
IR R TG

x4 BERHER

Tab.4 Results of central composite design

BES oD fi
G5 SR RN BGRRICRIRT Akt " L 6 7-THIE  FMER . MPF OD fi
Wi/min(A)  [il/min(B)  mL(C) LRIERR T gEGE R KREM REFE KEEH  TEUCR
1 19 36 462 0.307 1 0 1.126 3 0.6308 0.5607 0.3197 0.2018 0.312 2 0. 00
2 31 36 462  0.3823 0.2854 1.0039 0.1060 0.0619 0.0392 0.0314 0.1238 0.14
3 19 54 462 0.4335 0.4706 1.6524  0.5277 0.4925 0.3042 0.4579 0.264 1 0. 46
4 31 54 462  0.7091 0.618 4 1.7599  0.4981 0.4073 0.3725 0.2069 0.1123 0.49
5 19 36 858 0.6156 0.574 1 1.9202  0.8392 0.7975 0.8033 0.2063 0.306 2 0.74
6 31 36 858  0.523 5 0.460 1 1.4504  0.4647 0.2621 0.1409 0.2063 0.184 3 0.33
7 19 54 858  0.7623 0.587 4 1.5139 0.5820 0.5361 0.3486 0.4569  0.2294 0.54
8 31 54 858 0.6747 0.4627 1.4217 0.4819 0.2036 0.1342 0.162 1 0.196 5 0.34
9 14.91 45 660 0.9836 0.8751 1.8632 0.3287 0.2397 0.1276 0.2378 0.296 2 0.43
10 35.09 45 660 0.8932 0.6752  2.0397 0 0 0 0 0.362 9 0.00
11 25 29. 86 660  0.367 6 0.2867 1 0.5313 0.5324 0.3853 0.3605 0.274 9 0.43
12 25 60. 14 660 0.8902 0.739 6 1.7932 0.5524 0.3453 0.3141 0.3262 0.3475 0.54
13 25 45 327.01 0 0.243 8 0.4692 0.2453 0.0918 0.2069 0 0.00
14 25 45 992.99 0.6212 0.4732 1.09%4 0.3312 0.3178 0.2423 0.1249 0.1927 0.34
15 ~20 25 45 660 0.843 8 0.559 8 2.5822 0.8074 0.7566 0.7774 0.7647 0.292 4 0.77
2.6.3 [ REEEMESE X R fy, % “2.6.47 TURNBER T AT IR, 45,

TR (RS), KM LB EMLEER (P>
0.05), RUIBRIEG R R, RERHESH e
GAEPR HIEMR RO R . FEX AT 015 R B
5, KRR AB BIHRBOA BES, HAhILF R
FKF-, REAEBUR R AT g
RS KBTS R
Tab.5 Results of lack of fit tests

WH HHBE g2 7r5m ¥y F P
bk 10 0. 094 0.009 4 — —
i) 5 0. 067 0.013 4 2.481 0.171
gl 5 0. 027 0. 005 4 — —
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PRE) =SB ] R S Ak, LR 3 ~ 5, f3El Ak
PRISS 1 g fim K B 730,258 mL, 14 Bk 56 BT ]
45.89 min, J5 FRIZ N [E] 22.870 9 min, %545
PR, FZHE A INK B 730 mL, B K S R e
46 min, J5 T HZEAS(E] 23 min,

2.6.5 HALKE L7 RGPS, SFAT 3

B =" {58 0.794, SHIINAE 0. 813 A2
(RSD =0.35% ), FREAIZAAFRI 1 R4
3 itiefngit

ARSI B -0 TV I 1 B R
BCJ7 ORI 2, %07 ik BA RS . P S 4%
UL SEPMERFIUR, WAELR RIS TEOE B, 2
UTARSR T AR ALTT i e i) D7 15 o AR SEHe A
AN FRE AL 1, SRR SISO, XS 18 bRty
CUA—AET KRBE, JEER TR AR A [R5
W', s A PE OD XS 2N o AT 45
PR AR, A B B, 2 o
T, PO E e R A T2 5

SCYGAR TN, DUE A B R V7 0 7 ORL R
TR, BRI R0 /MR
W, ATFHCREER— 2 RAE, HAh, ARt
MR B AR B 2R A T2, e B e R
AR ATRRE, IR SR 8 X Ak 2k Ay
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Fig.3 Later administration time and pre-decoc- . NN =
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ting time of Artemisiae Scopariae Herba Fig. 5 Pre-decocting time of Artemisiae Scopariae Herba

and water consumption
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