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Optimization of the extraction of Paeoniae Lactilorae Radix and Fraxini Cortex
from Xikebao Decoction by orthogonal test

LENG Jing, XU Chong, GUO Xiao-hong, LIU Xia, = SUN Quan, YANG Min"

( Chongqing Municipal Hospital of Traditional Chinese Medicine, Chongqing 400021, China)

ABSTRACT : AIM To optimize the extraction of Paeoniae Lactilorae Radix and Fraxini Cortex from Xikebao De-
coction (for the management of knee osteoarthritis). METHODS  With the contents of paeoniflorin, aesculin
and aesculetin as evaluation indices, and water consumption, decoction time and decoction times as influencing
factors, the extraction was optimized by orthogonal test. RESULTS The optimal conditions were determined to be
ten times for water consumption, three times for decocting frequency, and 1 h for each time. The extraction rate of
paeoniflorin was 90. 52% , and the total extraction rate of aesculin and aesculetin was 80.17% . CONCLUSION
This stable and feasible method can be used for extracting Paeonia lactiflora Radix and Fraxini Cortex from Xike-
bao Decoction.
KEY WORDS: Xikebao Decoction; Paeonia lactiflora Radix; Fraxini Cortex; paeoniflorin; aesculin; aescule-

tin; extraction; orthogonal test

BERTORTT AT ZR . e s 3 R 25 4
M, BAFRMZES . i AA 5 ik 2 TR,
i R P T 4 R L 2R o (e O 9 B o Y
R, REULIESENY bR s . QRS | T SR
o RARHE R . R WEr . |AIK, AIMEE IR,
WL EAREEE . BRI BRIREC . O
VI AR TR B I PRI AR 4F, TP 2], U8
FIF R J IR, DA iE i R H ok . ARk

B HE. 2015-12-08

WUATHH . BEWR ., B CRWOEH = NITH
8, RHIESREG LRI T 20, A B
S A P M R R S g i

1 {XE5H#

L1 L% Agilent 1260 5550 AH (B 31X, it &
GI312C Bl —JL% | GI314F RILAMGM &8 (K H
Agilent 2y 7] ); ZORBAX SB-C #£ (4.6 mm x
150 mm, 5 wm); Phenomenex C {354} (4. 6 mm x

EEWB: ®RWRHEOGHRITH (estc2010AB5068) 5 HIRKHIRHLHEMRTEI A (cste2013jesfl0012) 5 2RI B UF K AL RE ) $2

FHIIH  (estc2015pt-kjyfsf0019)

EE®N: W W (1979—), &, Wk, RIZEPAIN, MFHHi 5 R AisE, Tel: 13667684034, E-mail: ljlengjing@ sina. com

BEEE: 1 8 (1969—), 5, EEPZN, W2 sl s m s K2 FE B TAE, Tel:

min@ 126. com

(023) 67063732, E-mail: cqyang-

2163



2016 4= 10 A
38 E10

TR %

Chinese Traditional Patent Medicine

October 2016
Vol. 38 No. 10

150 mm, 5 pm); AE-200 % . XA205DU %1 F K
S (#Hi+ Mettler-Toledo 2 7] ) ; KQ3200E #Y 5 5
Pagvess (BmiE~A A RATR) ; LD-50G-D
RURB ALK AL PEAS  (H DA dth 5 0 AN 28 504 A7 PR 2
A]); SL-100 AU Z IR iEAL (M VLA 7K T
WERE] ).
L2 ## AJH (5 110736-200934 ) | 22 2
R (L5 110740200104 ) . Z# 2R (L5
110741200506 ) i B i X g B b (5 2 24 G e
WFFREBE . AT 28 SR S0 )14 46 h 254K
R A AR (540510 1112118 1203168 ) ,
28 BRI b B8 B 245 500 A B0 T AT v 24 0 8 5 Oy T
o WEE. Mg M eggal; AKoyaifbK; HApln)
¥R 53 Mk
2 HEEHER
2.1 HHFegEae
2.1.1 o 3 5% 14 Phenomenex C,, % i #
(4.6 mm x 150 mm, 5 pm); FaHAHNE-0. 1% B
PRV (14 2 86) 5 Kyl yk 4 230 nm; (AR &
1 mL/min; #1325 C, @AFEILE 1,
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Fig.1 HPLC chromatograms for paeoniflorin
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2.1.2 XPHRSNESIAEI RS ORE EEAREOAT 25 X R
fh 3.0 mg, BT 50 mL &P, RS AT R
BRZIE, #1715 0.06 mg/mL Xf B G

2.1.3 KRBT R R E A
WIS T8 8 0.5 g, BT 50 mL H%E = M|
H, BNRE 2T 35 mL, HH (240 W, 45 kHz)
30 min, F¥, WFRCBEREZE, BA), pEit, B
LRy, BNfS.

2.1.4 ZRPEXFRFEL KEBWER “2.1.27 R
XTHE SN 0.4, 0.8, 1.0, 2.0, 4.0 mL, BT
10 mL BB, IMFEERZ1E, B 10 pL 3 A
WAL, 78 “2.1.17 Wik F ik, L
AT HERE Y (mg) HREARRR (X)), WETHFE
PAsbr (V) Ll brdEfhge, HEEF/RY =
1057.31X +34.77 (r=0.999 4), FIAA 2541
0.060 6 ~1.515 0 mg YL LM E R R 4T
2.1.5 AEWEEHEE RS IR — X RE
HAEIRE 6 W, MBATZ IR RSD (n=6)
H0.32% , FULEHRE L R AT

2.1.6 HEMWIKE FERBRUE—MmES, AT
il & 6 (i fh i, AR AT 25 & = RSD
(n=6) 40.49% , FRIZTIEREZMERL
2.1.7 RREMRE RSB, F0.
2. 4,8, 12, 24 h JEFE, MAFAT 21T 041 FL RSD
(n=6) 40.47% , FIMLIK T IEWAE 24 h At
MR AT,

2.1.8  MAEFICRIRE HEERIE A RO AR
BEEMEE, L9 0y, REIMAX ISR, %
“2.1.37 WUR kA A AW, (2.1 17
T, 1% % 0 R, AR AT 24 1T 7 X R Dy
99.59% , RSD (n=9) #0.95% ,

2.2 ARVESEECERAHEHMEY
2.2.1  fai% %  ZORBAX SB-C, & i i
(4.6 mm x 150 mm, 5 um); WENAHINE-0. 1 % B
PR W (8 = 92); AR & 1 mL/min; # iR
25 C; KoK 334 nm, EREEILE 2,

2.2.2 XEESEBAHI S EERRE KPR,
ZH OB RS A, 0 P R R
0.247 2 mg/mL, Zf 2,25 0.151 8 mg/mL IR &
T, B,

2.2.3 KRBT RS BRI E S
WITRMTER 1 g, BT HEEH D, HH
JINAFEES0 mL, %28, FoEia, MWL h,
A, FEEANE RS TR, B, iR, I



2016 4= 10 A
38 E10

TR %

Chinese Traditional Patent Medicine

October 2016
Vol. 38 No. 10

mAU
40 2

30
20
10
O Al

2.5 5.0 75 100 125 150 17.5¢/min
AR R
mAU
35
30
25
20
15
10
5
0
25 5.0 7.5 100 125 150 17.5 t/min
B.BAERE
mAU I
504
40 /
304
204
104
07
2.5 5.0 7.5 100 125 150 17.5¢/min

C kM

I ZBEWR 2. BELR

1. aesculin 2. aesculetin
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Fig.2 HPLC chromatograms for aesculin and aesculetin

W, Eig,

2.2.4 ANMEXRRFELHE KEHEWR “2.2.27 WH
XF R W W 0.5, 1.0, 1.5, 2.0, 2.5, 3.0,
3.5mL, EF S5 mL &, MPBEEEZZE,
o), KW S wh, DAWETE AR (Y) X FE
(X) EAretEmE, MEEHRBA TR Y =
1929.6X +27.343 (r=0.999 5), £ 0.123 6 ~
0.865 2 g yuFINZME X R RIF; BEIERPIET
FEY=3587.3X+7.2 (r=0.9995), 7£0.0759 ~
0.531 3 pg JLHINZMEC R RAF

2.2.5 KWL R R R HRR] — XoF BRI
HEHRE 6 R, WISZEEHRIEMmMA RSD (n=6)
H70.48% , R LFEN0.60% , KULEHE %
R4t

2.2.6 BwEMWRE KERBRE -GS, FAT
il 25 6 Pk S s W, AT % 2 R & & RSD
(n=6) N 1.44 % , 2 ZEH1.84% , FHiZ
Tk EEMN R

2.2.7 RoEMRE WRE -GS EwR, 70,

2.4, 8,12, 24 h gEAE, DA 5 B PR 04 T AR
RSD (n=6) H0.81%, K LZEN0.38% , £
WAL RE 24 h WRRENE R IF
2.2.8  fnkERICRIREE RS ARICE A R R
REpER, o0, MEMASHREARNIES
XTREARIAR, 2 ©2.2.37 TR kA R i
W, e “2.2.17 AR TIE, MAZE T
R, F R g &R gy 97.85% |
97.91% , RSD (n=9) 435ilH1.91% | 1.94%
2.3 RRIZLEMHMKL
2.3.1  ZGMOKRME A TT HBIFRECE AT A
ZFRRF 100 g, A S KR, HEZAH
Rifs, IR PER NI Ky, AT 2544 IOk R
A 100%
2.3.2 QB W TR EMEAT A B0 L
IKIETER T, BOR K R S0 . Bl A 0,
MK B E] . BAREOY FRRWMAE R, &
ANHFREBT 3 Ak, BRI T,
®1 BERERKF
Tab.1 Factors and levels

K- A oK /1 B Hi# I [)/h

(OF: IR0 i 727

1 6 0.5 1
2 10 1.0 2
3 12 1.5 3

PR AL 5 LEIRR IR B FNAAT IR A, 4210 (3Y)
IR B RMAT KBRS IR IUGR, U8,
WA, 55 C B THRAR R TR, PRE U,
WREERR, MERIYHATLHE . ZEFR,
R ORMEA R, LRSI
APt AR BT 20, B DPS 4% finAY
TS R IEAT TS 2200, LRy = (ATE5HF
FHE/RKTAR) 0.5+ (BEFR, B
LEBEAR/RRESEARE) x0.5, 45R0%
2, JiESHINES,

Hib el A, R CAMBHEEZESR (P<
0.01), WA, BAEBEMES (P<0.05), 1
ERTTZMTE R AR, C>C >C 0 A=A, >
A, By>B, >B,, MINE CEH KKK, RIKF
3, MHZE A K2, IfFHENE B KK 2,
3. GRLEPTIE, P ABCy A1 ALB,Cy TS,
AR E IR ARIT 2
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Tab. 2 Results of orthogonal tests
e A B C D BREME/% A5/ (mg-g ") BN R+ BRZHE/ (mg-g™") LA
1 1 1 1 1 9.47 38.54 31.24 47. 45
2 1 2 2 2 15.53 39. 66 28. 46 75.57
3 1 3 3 3 16. 70 39.02 36. 66 91.42
4 2 1 2 3 15. 10 38.23 35.71 80. 74
5 2 2 3 1 19.43 39. 16 31. 60 98.75
6 2 3 1 2 14. 40 43,61 30.53 76. 16
7 3 1 3 2 19.20 36. 30 31.80 94.26
8 3 2 1 3 14.13 39.74 30. 33 70.93
9 3 3 2 1 19. 17 35.40 32. 86 94. 58
I j 214. 44 222.45 194. 54 240. 78
H]- 255. 65 245.25 250. 89 245.99
]]Ij 259.71 262. 16 284. 43 243.09
R 15. 11 13.24 29.96 1.74
K3 HESW W BERER, BROESAHR, HEERBEE,

Tab.3 Analysis of variance

TR EEFIIM . AME FiE P

A 418. 89 2 209.45  92.20  0.012
B 264. 74 2 132.37  58.27  0.017
C 1 375. 61 2 687.80 302.77  0.003
D(iR#%) 4.54 2 2.27 — —

2.3.3 R AT e BIRRICE R 3 4y, LA
A,B;Cs FI A, B, C, FATIRER 3 WK, MEIRE HATZh

TEVRTERL M e RE A, AR ISR 4. kvl /I, M
RN T ZIH S, B prA =i fe iy aE

FOARTT T, 00 E P T 208 A,B,Cy, ET N
K10 %, FEA 3 W, BIK L h, AN IR A,
REE, LGB, 9IRS i fE A
A,B,Cy IS4 R —2L,

F4 WIEABER

Tab.4 Results of verification tests

$a k7 Ay B; Gy A,B,C;4
1 2 3 1 2 3
BRI/ % 21.53 21.72 21.24 20.16 19. 83 20.37
251/ (mg-g~") 33.52 32.96 33.95 35.70 35.78 34. 86
LR HE LR E/ (mgg™ ") 28. 87 28.85 29.55 32.09 32.07 31.15
AR R/ % 90.79 90. 06 90.72 90. 51 89. 26 89.31
LT E + B R R R/% 79.70 80. 34 80. 48 82.92 81.54 81.34
AV 98.75 98.24
3 iTig 3% IR Z WOV . AL HIEAS iR, DIATZY

BRI ORI R IR T IR 25007, J505 LAz RIE X
B, ZRE2. FAATRUKHE, Jeiisuii,
SREH BRI R By TA I, nlaE, (EARE— 2
R o 5 AT 8 FE A RO O AT R
AR, WATZEHEC s R R E A RN A
FLMBRPE, B R, BRKEER
gy, WK R E R AT SR I T TP e i 95 P
A, IR BRI PR LK B
PR, ICRE R R 5 B I A KSR U Fh -4 50
B, HORTE TR 2GR I

R DT LIPS e O iR T, RBL T R
PRHRIEISIA A4, BT OR DT SR O £ FAY
KZR B 2 M 080T, B S T 20 1 58
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