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Effect of Rhei Radix et Rhizoma, Aurantii Fructus Immaturus, and Magnoliae
Officinalis Cortex different processed products on active components in Xiaochengqi
Decoction
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Abstract: Objective To study the effect of Rhei Radix et Rhizoma, Aurantii Fructus Immaturus, and Magnoliae Officinalis Cortex on
active components in Xiaochengqi Decoction, so as to provide reference for clinical rational application and quality standards of pieces.
Method The contents of various components were determined by HPLC method. The conditions of free anthraquinones
(aloeemodin, rhein, emodin, chrysophanol, and physcion) were as following: the separation was performed on Syncronis Cg column
(250 mm x 4.6 mm, 5 pm). The mobile phase consisted of methanol - 0.1% phosphoric acid with gradient elution. The detection
wavelengths were set at 254 nm. The flow rate was 0.8 mL/min, temperature of column was set at 30 ‘C, and volume of injection was
10 pL. The conditions of conjugated anthraquinones (sennoside A and sennoside B) were as following: the separation was performed
on Syncronis C;g column (250 mm X 4.6 mm, 5 um). The mobile phase consisted of acetonitrile - 0.05% phosphoric acid with gradient
elution. The detection wavelengths were set at 340 nm. The temperature of column was set at 30 C, and volume of injection was 10

pL. The conditions of flavonoid glycosides (rutanin, naringin, narigin, hesperidin, and neohesperidin) were as following: the separation
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was performed on Syncronis Cig column (250 mm x 4.6 mm, 5 um). The mobile phase consisted of acetonitrile-water with gradient
elution. The detection wavelengths were set at 283 nm. The flow rate was 0.7 mL/min, temperature of column was set at 40 ‘C, and
volume of injection was 10 pL. The conditions of lignans (honokiol and magnol) were as following: the separation was performed on
Syncronis Cig column (250 mm X 4.6 mm, 5 um). The mobile phase consisted of acetonitrile-0.05% phosphoric acid with gradient
elution. The detection wavelengths were set at 294 nm. The flow rate was 0.7 mL/min, temperature of column was set at 30 °C, and
volume of injection was 10 pL. Results Compared with Xiaochengqi Decoction (Rhei Radix et Rhizoma 12 g- roasted Aurantii
Fructus Immaturus 9 g- Magnoliae Officinalis Cortex stir-baked with ginger juice 6 g), when Rhei Radix et Rhizoma, Aurantii Fructus
Immaturus, and Magnoliae Officinalis Cortex pieces were changed, the total amount of effective components were changed as
following: Rhei Radix et Rhizoma - Aurantii Fructus Immaturus - Magnoliae Officinalis Cortex stir-baked with ginger juice > Rhei
Radix et Rhizoma prepared with wine - roasted Aurantii Fructus Immaturus - Magnoliae Officinalis Cortex stir-baked with ginger juice >
processed Rhei Radix et Rhizoma - roasted Aurantii Fructus Immaturus - Magnoliae Officinalis Cortex stir-baked with ginger juice >
charred Rhei Radix et Rhizoma - roasted Aurantii Fructus Immaturus - Magnoliae Officinalis Cortex stir-baked with ginger juice =
Xiaochengqi Decoction > Rhei Radix et Rhizoma - roasted Aurantii Fructus Immaturus - Magnoliae Officinalis Cortex. The rates of
change were Rhei Radix et Rhizoma prepared with wine group (6.561%), processed Rhei Radix et Rhizoma group (4.222%), charred
Rhei Radix et Rhizoma group (0.118%), Aurantii Fructus Immaturus group (30.186%), Magnoliae Officinalis Cortex group (11.218%).
Except charred Rhei Radix et Rhizoma group, the total effective components of others groups were significantly changed, and the most
obvious variation was Aurantii Fructus Immaturus group. Conclusion The active components of the same Chinese medicine
different types of pieces in Xiaochengqi Decoction have difference. And the impact on other pieces in Xiaochengqi Decoction is also
different. They belong to different medicines, and can not be free to replace in prescription of Xiaochengqi Decoction.

Key words: Xiaochengqi Decoction; Rhei Radix et Rhizoma; Aurantii Fructus Immaturus; Magnoliae Officinalis Cortex; active

components; compatibility
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Fig.1 HPLC chromatograms of mixed reference substances of
free anthraquinones (A), sample of free anthraquinones
(B), and negative sample without Rhei Radix et
Rhizoma-testing free anthraquinones (C)
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Fig.2 HPLC chromatograms of mixed reference substances of
conjugated anthraquinones (D), sample of conjugated
anthraquinones (E), and negative sample without Rhei

Radix et Rhizoma-testing conjugated anthraquinones (F)
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Fig. 3 HPLC chromatograms of mixed reference substances
of flavonoid glycosides (G), sample of flavonoid
glycosides (H), and negative sample without Immaturus
Aurantii Fructus (I)

234 JEANARNEERIR M CRIEANG . JE AN
Syncronis Cig (4% F: (250 mmX4.6 mm, 5 um);
WAl LBiF - 0.05%MWEM; FRIEVENE: 0~5 min,
48%~50% M 5~25 min, 50%~70%C M ; 25~

12 13

16.5 20 25 30 35 40
t /min
12-FEFNG  13-E AN

12-honokiol 13-magnolol

4 AREHZLEMBE (. KEZREH#FR (K. H®EA
MHiEm (L) By HPLC Ei%

Fig. 4 HPLC chromatograms of mixed reference substances
of lignans (J), sample of lignans (K), and negative
sample without Magnoliae Officinalis Cortex (L)
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Table 1 Standard curve equations and linear ranges of components
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IRE-FN ¥ Y=84.629 X+0.215 2 0.999 2 0.003 15~0.158 00
N1 Y=56.236 X+0.051 8 0.999 0 0.006 76~0.338 00
N § Y=69.949 X+0.053 4 0.999 6 0.001 26~0.063 00
K Y=37.107 X+0.143 5 0.999 8 0.006 30~0.315 00
N il Y=12.816 X+0.008 9 0.999 6 0.009 45~0.094 00
51 B Y=34.497 X+0.110 5 0.999 8 0.006 63~0.332 00
51 A Y=33.385 X+0.105 7 1.000 0 0.020 00~0.200 00
HE NG Y=39.252 X+0.100 9 0.999 5 0.002 14~0.214 00
JEFN Y=38.875 X+0.074 8 0.999 4 0.001 90~0.190 00
ZEM B Y=17.953 X+0.974 4 0.999 0 0.018 70~0.935 00
il Y=18.116 X+7.093 3 0.999 0 0.236 50~11.825 00
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5.835%- 73.876%, KK WM /N &S 7+
KB 2 5y o

2.10.2  XPRRSEZIERAL g AR 2 A, 4 Fh
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£2 KEWPNRSHPEYASNEMW ( x£s, n=3)
Table 2 Effect of Rhei Radix et Rhizoma on active components in Xiaochengqi Decoction ( X£s5,n=3)
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73 /
AT R - ORI - )R KEE - IS - Z2IEAL BOE - KRS - Z2EAN KRR - JORRSEE - 24D
EE-IN- 5 0.35740.009 0.35340.010 0.27340.007 0.062+0.004
PN 0.4254+0.010 1.241+0.012 1.47140.008 0.264+0.008
K= 0.09440.012 0.19440.007 0.16940.004 0.035+0.004
FE W 0.623+0.008 0.734%0.007 0.55240.007 0.338+0.009
K3t F 0.161£0.006 0.209+0.010 0.154+£0.007 0.053£0.006
FKi5H B 0.818+0.008 1.001+0.011 0.16140.010 —
FIEH A 0.50410.013 0.9034+0.012 0.026%0.006 0.0270.005
AR 4.003+0.013 4.190+0.063 3.91640.006 4.07340.126
il 58.401+0.092 56.62740.010 57.827+0.113 55.92140.111
LAt 3.034+0.012 3.999+0.017 3.61940.015 4.15140.157
PR B 59.0560.012 64.58140.016 65.05740.061 63.41940.140
FE AN 0.665+0.009 1.917+0.009 0.454+0.010 0.512+0.006
JEAR Y 0.741+0.008 1.569+0.029 0.60740.006 0.928+0.007
RIS R 2.982+0.039 4.63540.067 2.808+0.034" 0.779+0.027"
PRS2 20 45 124.494+0.118 129.396+0.074" 130.4190.194" 127.564+0.527"
JEFN A 55 1.406+0.017 3.486+0.037" 1.061+0.016" 1.441£0.013
A BE 43.136+0.058 45.96640.060" 44.9574-0.083° 43.187+0.190

HANRA ORI - IS - SR AL P<0.05; “—Fm ARl £

*P < 0.05 vs Xiaochenggi Decoction group; “—>indicated that undetected
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HEHERTAERSHH, Ky S

Ao IHT

2,112 XSGR S s AR 3 WA, 4
FlRRUSI 255 2 3 (R AR AR R FA 2 R R B Al
> FM R BT, HA S & 2305y
TR KT NR RGBS sE 2l
ST REEINT 29.878%, WAL /NASZ AN



.« 462 - PN T Y3

Drugs & Clinic

FE33H H3H 201843 A

SEZ ALY IR

2.11.3 XA S (5w fHER 3 WG, 2 A
JE RN A 53 A A G B B O SR ANy > FH ANy,  H.
B i NIRRT AN 2 AL
RAIRD T 24.182%, AUSEH R ANEN KA 7 R
2 A

2.12 EHAREIRF I NERSIHHEHERGHAS
pp=A0)

2121 WFRBEZIRA R AR 3 ATA, D
RG-S JEANL T M2 B E R
S B> KMy > /G A> KR > 24 K
2> KR P> K E, HJEAA S 3080 &
HEWERKT ARG, K28 B

T 40.308%, JEFMEHBALHE /N AT G ORI A
GainFaa

2.12.2 XRSEHA S R 3w, 4 R
BRI 2 30 A 53 AR A 38 8 DA s iz > Al B 1 > 2%
T A R >R J A, Bl S i S TN
Gk, JEAMI LAY 3 AN BTN R R
FASE 2GR0 5y i N B AL <N Sm4l, Wb T
12.616%.

2.12.3  XFJEANAAL SN AR 3 AT, 2 B
JEAN A 5 AR A A O JE AN > AR AN, HL
B S EB W BN T NR S, RN ALY
B> T 44.097%, JEANTRANEN AT G )R AN
2o

3 WX, BHNRSHHBASEM ( x£s, n=3)
Table 3 Effect of Aurantii Fructus Immaturus and Magnoliae Officinalis Cortex on active components in Xiaochengqi

Decoction ( X+5,n=3 )

FiE S/ (mgg "

IRy
KEE - KRS - ZJ5Fh NI A Y | K¥E - KRS - JE A

FIEERI R 0.3570.009 0.548+0.010 0.42940.007
KR 0.42540.010 0.6020.007 0.543£0.007
K% 0.09440.012 0.132£0.005 0.146%0.058
Ky 0.623+0.008 1.113£0.005 0.8460.010
K2 T 0.161+0.006 0.3300.007 0.226+0.008
Fi51F B 0.818+0.008 1.18540.010 1.18940.011
FVELE A 0.50440.013 0.642+0.007 0.806+0.011
SR LT 4.003+0.013 5.380+0.175 4.944+0.014
A 58.40140.092 56.167+0.197 43.56440.193
LAt 3.034+0.012 9.610+0.010 4.64740.199
TR R 59.056+0.012 90.532+0.425 55.634+0.097
S F Y 0.66510.009 0.28640.011 0.165+0.011
JEFI Y 0.741£0.008 0.781+0.008 0.62140.007
KI5 D= 2.9824+0.039 4.55340.031° 4.18440.062"
RS2 4y i 124.494+0.118 161.6900.790" 108.78840.451"
JEAN R 4y = 1.406+0.017 1.066+0.019" 0.78640.018"
A oy 43.136+0.058 56.15740.281" 38.297+0.180°

YRS CRF - 089 - 24D Ll "P<0.05
"P <0.05 vs Xiaochengqi Decoction group
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HI 2 3 mIH, BOHLOR SR, /RS
Yy RS s KR - B - SRR AN >
MR - RS - LA > B3 - s - 27

Fh>KBOR - IR - 2 JF A~/ N RS> K3 -
JORRASE - JEAN, AR R KA (6.561%)
ARTEH (4.222%) KERH (0.118%). FASEAH
(30.186%). JEAMH (—11.218%). BRKFERALISN,
HARN 28 5 B B R, s B4k
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MSERG 5 Rk, BoAh RIS AR R, R AN,
7 A R RN . TS,
TAERT s, LA T 1) 1k RN D 3B 2
S, NIRRT A2 05, IGRAEH T, Rk}
SEVENE, AN TR VR FH AN R

w24 11 J5 2 b M D6 20 0% 3 3 LI PR 9 R
TE, AHIRAT 2 R A AN bR A S 2 2 TR
EEH, DL AN LM o 3 T R R
W, SO N, SO TR] R AR AR B Dk
i AN [ (1 5 f b e

PRSI 2 R0 5 TR AR KB oy 5 1 22 K
Aol £ T P £ TR R I T AL, A AR S B
TRy, Wit 25, 300 35. 40 CLAK 0.6 0.7,
0.8+ 0.9 mL/min (oS x) L, I e (i 5k &
i - 7K. 40 ‘C. 0.7 mL/min KM 5E #ET S0
TH I A B SR, K B RS AN S AR IR K
B AT FEE - 0.1% 58 . &M - 0.05% 0% . &
5 - 0.5%85 R 20 - 0.3%E5 Rt A U0, (1
M - 0.5%B518 « £ — 0.3 %0 1 ] B e K B
BRIy FUEANANR 22K JE HAR IR 2 . #E
IR, WO o AR AN £E BT - 0.1%
PR (A 4 A b B R AN LE, WO S - 0.05%% R
W ; Keh KRR E LG - 0.05% R & I8
PEANGT, WO HRE - 0.1% R (01 45k . /INR S
HREF R BT H LI - 0.4%F R 40 - 0.5%
BEHR 285 - 005%™ fEAR Sz gs |,
TG RAAEONE - 0.05% MR 41 N, 4
B, LB, RN, HeRH .

BCARER AR, RS AR 5 AR
AR KT - AR - 2 AN SR - IO - 32

JERN > FRTE - BRI - L EA > KFOR - 0
S - LEA NG > K - IS - R A B
RERMAL, HARHAEA 5 B BB R, H
RS AR IR W B . O T3t DR R - 255
Moy - DIk, JR NS & 22809, %
2 ERARBALYIO By =5, DR
AR AP RE i

P
(1] XS Gl Aen M dbxt: AR AR AL,
1991.

[2] BldEhs, x| e, VE/NFL, 8 RBENE LG 24
PR B i AR ik g 3], h B 2k,
2016, 25(8): 883-887.

3] MRS, XIE2R, XGELE, & BREUEHI L ZE &
FIEFFERALBIIST [J]. 324, 2017, 48(8): 1571-1576.

[4] £, XLPR. AT RNER (7], LR E,
2007, 38(2): 77-78.

[5] kb, Bz, JEANAS A ok iz 3 D) Re
R (7). th 244, 2014, 37(10): 1762-1765.

(6] kStHE, B %, L8 hEZisdl i S5
I3 (7. th2hHE, 2007, 30(2): 125-126

[7] 7, EAR, kI, 55 HPLC 3L K3, JEAh
NPT T NS R ] LT E R,
2014, 41(4): 763-766.

8] & W KRG 5 ilCAH o AR A 293800 ST
FU [D]. J7M TN R 2K, 2011.

91 B o5, & ¥, AL, % NESRG. B0
FEANR I G IR . RIE RIS R & =
W5E [J]. 2424249R, 2015, 50 (7): 887-892

[10] F2/NuW, BEMER), xIF4A, %5 RP-HPLC-DAD [A] Rl
SE R 9 B RS A = (3], I SRy 2 Ak
7, 2013, 19(18): 99-102.

[11] &® & KRERAMFUEARERHESE [D]. dbnt: b5t
W 25K%%, 2011.



