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Simultaneous determination of four constituents in Shugan Pills by HPLC
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ABSTRACT . AIM To establish an HPLC method for the simultaneous content determination of four constituents
in Shugan Pills ( Toosendan Fructus, Corydalis Rhizoma , Paeoniae Radix Alba, eic. ). METHODS  The analysis
of methanol extract of this drug was performed on a 35 °C thermostatic C,; column (250 mm x4.6 mm, 5 pm),
with the mobile phase comprising of acetonitrile-0. 05% phosphoric acid flowing at 1. 0 mL/min in a gradient elu-
tion manner, and the detection wavelength was set at 230 nm. RESULTS Paeoniflorin, naringin, hesperidin and
neohesperidin showed good linear relationships within the ranges of 0.040 44 — 1.011, 0.045 20 - 1. 130,
0.047 08 = 1. 177 and 0. 047 24 — 1. 181 g (r=0.999 9), whose average recoveries were 100.5% , 98. 6% ,
98.4% and 101.3% with the RSDs of 1.5% , 0.9% , 1.2% and 1. 1% , respectively. The contents of various
constituents in the samples with three dosage forms from seven manufacturers showed obvious differences.
CONCLUSION  We should pay attention to the uneven quality of Shugan Pills.
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1.2 Xz AjZhiF (45 110736201035, &4 &
96.4% ) . Mz (HEE 110722201111)  #% f7 4F
(4it5 110721201014, & A & 95.3% ) . HHE & 1
(Ht2 111857201102, & 45HE 99.6% ) X H& 5 I [
HE R 2y R E PR e . &7 UL 10 4it, W H 2y
MAEAT SN, K R AR A 4 1Al
(#t = 4 B K 15015052, 15031021, 1505118,
395034), K#EALK A 3 FAE A (555510
3035559 . 15035195, 20140801, 20150501), /N AL
KH 1 ZEAE L (455304 150201, 150401)
., I haikal (FEE Merck 227]) 5 HAhH]
YRl KR A FK

2 HFEEER

2.1 mEiw&

2,11 XRREEW R EPREAT A M AT
FE R A . B BB R A X RE &Y 0.010 11, 0.011 30,
0.011 77, 0.011 81 g, & T 25 mL wifirh, HREE
WiRmBERZI R, 5, SREERS oL, BT
[f— 50 mL &fH, WEBER R 2 21 8, #5,
HIFE

2.1.2 MR BCGEREZEFIUNAS, BT,
PRIy 0.8 g, BT HIEHIEH T, HEMA
25 mL HE, %28, FREmia, AFA[EE 90 min,
W, o, WEEANERR R B, #A, U8,
e, His.

2,13 FIVERESE ARAL D7 O B T A ik
HAT . BT, BREZBIBIMERE S, & “2.1.27 T
D7 1 #8RE L B P

2.2 EEEMHL FREABRE
CfaigF: (250 mm x4.6 mm, 5 pwm) ; Wmsht 2
i (A) 0.05% @R (B), BN (0 ~
40 min, 15% —25% A); i 35 C; &k K
230 nm; ARG E 1.0 mL/min; JEFEE S5 pl, B
WIEMEHLAT T, KT8 000, £ I S5AHAR
VR B RE SR T 1.5,

2.3 FEMKE BOTIE . K5 BITERE
BSWRAE “2.27 TEGEAM N AT, IR
TR 00 RE (3% A [ 1) P B3 1) TR] Ak A €53 i,
B TC T, Rl 5 A RS 4 s B R ar, A
RILE 1,

2.4 ZMEXAZER OME RO 2 mL,
BT 10 mL i, WEEmBERZE, #25), B
GRS I, AEE RS, 10 pL, LA R

Thermo Acclaim

MRV S, 10, 25 pL i ABAHEA TR L, 75 “2.27
e 3% 2 R N I a2 o DAOKE BB S 0 A A Oh A AR AR
(X), W E AN (V) #4741l
VA, AT . MR . B BB R A gy
FLAMIR Y =1.224 x 10°X +1 727.45 . Y=2.127 x
10°X + 5 288.04, Y =1.897 x 10°X + 4 370.25,
Y=2.115 x 10°X + 5 287.15, = B ¥ W N
0.999 9, 4 5I7E 0.040 44 ~1.011, 0.045 20 ~
1.130, 0.047 08 ~1. 177, 0.047 24 ~ 1. 181 pg &
BBl N R 6 R R AF o

2.5 AREERE WUR 0% B A TR, st
FES WK, MASATEH . Al . BB R . BB R T
WETAI AR RSD 435109 0.9% . 1.2% . 1.1% | 1.3% ,
T ARG B B A

2.6 EFHEMRE OKEARRE-REL (S
15015052) #5 0.64, 0.8, 0.96 g, %% 3 {5, #%
“2.1.27 TR 7k 9 b A, AR AT
HH . MR BT Bt R H S A & RSD gy
W% 1.4% . 1.6% . 1.7% . 1.7% , F8]i% )7
HEM R

2.7 KRB BE - ER (S
15015052), ££ 0, 2, 7. 13, 20 h FEeEmE,
AT Ml BT B B 0 T AR
RSD 735l 1.1% | 1.3% . 0.9% . 1.0% , ¥
BIRAEZEIR T 20 h NEREER T

2.8 eAFEDKCE I ORPERIR “2.67 T
AR (fit5 15015052) 0.4 g, H£9 f,
EHTHERIEH S, W5 mAXRSER (K,
A254F 0. 011 70 mg/mL, A& 0. 018 08 mg/mL,
& 0.017 95 me/mL, F#E 24 0. 018 82 mg/mL;
) 52595 0.015 59 mg/mL, AEZEF0.022 6 mg/mL,
PR 0.022 43 me/mL, Bz 0.023 53 mg/mL;
B, A Z A 0.019 49 mg/ml, M O FF
0.027 12 mg/mL, # 4 0.026 92 mg/mL, #HE
2 0.028 23 mg/ml) 4525 mL, ¥ “2.1.27 T
TR AR, 7 2.27 WA T
3R, HRIE T ~4,

29 a A MK E O BE S (HS
15015052) , # “2.1.27 i F J5 i il £ A 5 i
W, 1 #E Thermo Acclaim C. Shim-pack Inertsil
ODS-3, Boston Green ODS {454 (4.6 mm x 250 mm,
5 pm) AT, SRR S, FHEGEFE ST
RAf
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F1 HHEMERKRRBLER (n=9) #=3 BEEMEREZRRKEER (n=9)
Tab.1 Results of recovery tests for paeoniflorin (n =9) Tab.3 Results of recovery tests for hesperidin (7 =9)
Wbt/ JEAER/ AR/ SR/ BICR/ SEHE RSD/ Rt/ JRAER/ AR/ MR/ BICR/ SFEHE RSD/
g mg mg mg % e/ % % g mg mg mg % e/ % %
0.4008 0.3585 0.2924 0.6424 97.09 0.4008 0.6200 0.4487 1.0653 99.24
0.4011 0.3588 0.2924 0.6539 100.92 0.4011 0.6204 0.4487 1.0710 100.42
0.4012 0.3589 0.2924 0.6533 100.68 0.4012 0.6206 0.4487 1.0626 98.51
0.4010 0.3587 0.3898 0.7522 100.95 0.4010 0.6202 0.5608 1.1717 98.34
0.4020 0.3596 0.3898 0.7501 100.18 100. 5 1.5 0.4020 0.6218 0.5608 1.1675 97.31 98. 4 1.2
0.4014 0.3590 0.3898 0.7531 101.10 0.4014 0.6208 0.5608 1.1704 98.00
0.4015 0.3592 0.4873 0.8478 100.27 0.4015 0.6211 0.6730 1.2747 97.12
0.4027 0.3602 0.4873 0.8563 101.81 0.4027 0.6229 0.6730 1.2750 96.89
0.4004 0.3582 0.4873 0.8542 101.79 0.4004 0.6194 0.6730 1.2881 99.36
x2 MHMEEMERKRRRBER (n=9) x4 EREFENEERKRRRBER (n=9)
Tab.2 Results of recovery tests for naringin (n =9) Tab.4 Results of recovery tests for neohesperidin (n =9)
B/ JRAR/ AR/ AR/ BeR/ SEHE RSD/ B/ JRAR/ AR/ AR/ BCR/ SFEL RSD/
g mg mg mg % eR/% % g mg mg mg % /% %
0.4008 0.5698 0.4520 1.0106 97.52 0.4008 0.5362 0.4705 1.0029 99.19
0.401'1 0.5702 0.4520 1.0189 99.27 0.401'1 0.5366 0.4705 1.0100 100.62
0.4012 0.5704 0.4520 1.0200 99.47 0.4012 0.5368 0.4705 1.0199 102.68
0.4010 0.5701 0.5650 1.1242 98.07 0.4010 0.5364 0.5881 1.1359 101.94
0.4020 0.5716 0.5650 1.1258 98.09 98.6 0.9 0.4020 0.5378 0.5881 1.1338 101.34 101.3 1.1
0.4014 0.5706 0.5650 1.1274 98.55 0.4014 0.5370 0.5881 1.1327 101.29
0.4015 0.5708 0.6780 1.2367 98.22 0.4015 0.5372 0.7058 1.2471 100.58
0.4027 0.5725 0.6780 1.2396 98.39 0.4027 0.5387 0.7058 1.2548 101.46
0.4004 0.5693 0.6780 1.2475 100.03 0.4004 0.5357 0.7058 1.2580 102.34

x5 BEEMAMKKEER

Tab.5 Results of serviceability tests for columns

e SRS AT/ (mgeg ') BT/ (mg-g ") fERAT/ (mg-g ") BRI/ (mg-g ')
Thermo Acclaim C g 24 438 1.243 1. 967 1. 508 1.074
Shim-pack Inertsil ODS-3 25 635 1.241 1.955 1.515 1. 109
Boston Green ODS 20 527 1.202 1. 889 1. 440 1. 063
SEHIE 1.229 1.937 1.488 1. 082
RSD/% 1.9 2.2 2.8 2.3

2,10 #HE®:AA s E B0 fHEAE S, % I E, R A, AMRIEIE & A
“2.1.27 TR AL AT, C2.27 T &5, 45RIER6,

x6 BEHRNSHENELER (n=2)

Tab. 6 Results of content determination of various constituents (n =2)

FAE P A2/ (mg-g ™) M5/ (mg-g™") AT/ (mg-g™") FH R/ (mgeg™")

KEA 15015052 1. 205 1.937 1. 386 1.074
15031021 0. 647 1.930 1.918 1.534

1505118 1.284 1. 403 1.405 1.379

395034 0.651 1.766 1.637 0.991

IKE I 3035559 1. 197 3.098 3. 006 1.610
15035195 1.782 2.438 2.372 1. 871

20140801 1.462 0. 805 7.368 0.618

20150501 1.423 0. 899 6. 602 0. 385

INEEAL 15020 0.981 1.993 1.718 1.233
15040 1.179 1.489 1.452 1.047

s 1.181 0. 352 1.776 0. 684 2.886 £2.224 1.174 £0. 452
RSD/% 29.82 38.54 77.07 38.53
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3.1 AFHMmsk#FE S0 2015 R (b E 2 )
AT BSE L BREZ & A B PRI AR, ARSE
BT LHE0. 1% BERR N TRl AH, &I 14 2%
g L, AWM., ik —2HRT -
IKFIZNE0. 05% MR, Tk BLAT & ol Bz 1 FR iz
OGS RIS, 5 & L4 M5 15 2 0
%, HOIRIRIEIE R,

BRI 2, MRS, AT, A B SC
BRO[6-12], FeZerfie B EE VL5, PTAE 40 min
WIEXTATEGEF . MR . BT BT 4 Fh
B A R, KK TR RSCE.
3.2 AR Rk ARSI SR AR RS A
7%, £ 200 ~400 nm 3@ N SEATGIEEE, KA
50 . MR T . RRRCE . B R R R K 4y
Wk 230, 282, 282, 282 nm, AjZ5FF{E 282 nm kb
JUTTEmel, itz 1. B8 R . Bk B2 230
nm ZbA BRI JE W, $RI 230 nm K A% A
RIS Lo N A s, S AR A A B AT,
PEREIN I K R 230 nm
3.3 REBEGxikiF AL ELT 50% HE,
70% HEE, R W OEE, KILLLS0% HIEE,
LRSI SR OB AR, DAHTEE, 70% Hfig
SV B O R ORI, A & TSR SR
e, MEFAEE, SRR EEE R RBUA . R)E,
FER T B RBGE S MR e, Z G FRBCR
BRI, BOEREINI BRI R T
FEEL 30, 60, 90, 120 min X ELE SRR, %
PLPREL 90 | 120 min $EPCREIT, i HIE S, K
TARUEZ 4, HEPEHE 90 min,

3.4 AFEHN K6 DR, REFIM, | Kk
i S U A RAEE RS, BT & 2R
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