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ABSTRACT ; AIM To establish an HPLC method for the simultaneous content determination of paeoniflorin, tet-
rahydropalmatine, berberine hydrochloride, naringin, hesperidin, baicalin, glycyrrhizic acid, saikosaponin a and
saikosaponin d in Shisanwei Hezhong Pills ( Bupleuri Radix, Aurantii Fructus, Corydalis Rhizoma, etc.).
METHODS The analysis of 70% methanol extract of this drug was performed on a 30 °C thermostatic Waters
Sunfire"™ C; column (4.6 mm x 250 mm, 5 wm), with the mobile phase comprising of acetonitrile-0. 2%
phosphoric acid flowing at 1.0 mL/min in a gradient elution manner, and the detection wavelengths were set at
210, 230, 283, 345 nm. RESULTS Nine constituents showed good linear relationships within their own ranges
(R*=0.999 1), whose average recoveries were 95.1% — 102.3% with the RSDs of 0.48% - 3.11%.
CONCLUSION This simple and reliable method can be used for the quality control of Shisanwei Hezhong Pills.
KEY WORDS: Shisanwei Hezhong Pills; chemical constituents; HPLC
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ARK2ES, HETMILEEN R AR,
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HHSEHRAE S, HArEBRIEE P B R
WERRE A2, Sl P HRBRRI LM | Rk
FZE R 546057, JRAKHE 2015 4Ep (hEZY
By — IR AR M B HE AR A, ARSI AE
Fefit I, @57 HPLC 3[R - = B A AL A
i B R O R R /NEERL . WA B
T, AT HARR ., LW TE a. LRI d Y
A, UM IE bR i i 50 5 = 0 ik
1
1.1 A& U-3000 /5208 AH 354 (BL & DAD
KEE%) . FB15065 # 7 i Veds (35 Thermo 2
A]); XPE-205 WL 437 K°F (0.001 mg, %t
Mettler-Toledo 2% ] ) .
1.2 &XA5HY T =BRAPALHES 20170616
20170915, 20171214, 20180318, 20180615, %43
SSW1~SSW5, £ 10 HLHE 1.5 ¢) BFLEPEZ
K2 IR R BE iR %, ~AT25TT (A5 110736-
201640, i/ H095.20%) . EHRZE (#H5
110726-201011, J5i & 73 %1 99.90% ) . £h R /)N B ik
(L5 110713-201212, Jii 54344 86. 70% ) . #h iz
(5 110722-201714, JFE/05094.30% ) , 15
FeH (4165 110721201316, i & 4348 95.30% ) .
WA (b5 110715-201318, J5 434k 93.30% ) .
H B (5 110731201418, i & 4 B

93.10% ) . YW a (%5 110777-201309, Ji
A 92.00% ), W R H d (5 110778-
201409, JFH/r8596.00% ) X} B 5k 2400 F o [ £
iR E R B, HEE . NG R takal, W e
[ Tedia 235 BERR N4> HT2E, W [ 2548 b
RAARAF; K RHaik [ RER (Fil)
ABRAFE T,

2 A&

2.1 BERSEREE RERSTEMR (43 %
i) £50.50 g, B T 50 mL HEIE D, K% R E
70% HEE 20 mL, %, PREFE, #7040 min
(250 W, 50 kHz), J¥%, 70% HBEAR K U802k 1) J5
i, ), £420.22 pm GALIERE R, ERELIEW,
Rt

2.2 MBRERMNE FEERBATLE EHE
CF | ERU/INBERL . AR WRE . AL
TR SEHHET a, SR d XTI, B
F 25 mL &, 70% FEEE R B 205, 5 5
10.591, 18.176, 76.167. 58.842. 99.172.
275.825, 42.408 . 51.244 . 58.678 wg/mL Xf & i
W (H R A = H R /1. 020 7)
2.3 &5 Waters Sunfire™ C (2354 (4. 6 mmx
250 mm, 5 pm); FIIHHLIE(A) -0.2% BEfZ(B) ,
FREEVRMG, FEFPILE 1; (ABUMRE 1.0 mL/min; AR
30 °C; KRl K 210, 230, 283, 345 nm; PEkEE
10 pL, AFEEIWLIE 1,

x1 BEXRHER

Tab.1 Gradient elution programs

B} ]/ min A ZNE/% B 0. 2% WiR/% i 6]/ min A /% B 0. 2% B/ %
0~9 10 90 82~87 28~30 72~70
9~29 10~15 90~85 87~92 30~33 70~67
29~37 15~18 85~82 92~99 33~50 67~50
37~46 18 82 99~110 50 50
46~51 18~20 82~80 110~115 50~53 50~47
51~72 20~28 80~72 115~118 53~70 47~30
72~82 28 72 118~128 70 30
2.4 FEFER 2.4.2 KEEERAE R A UIBOS BEE (B3)
2,41 LHEXREH WEWIOSIAER 0.5, 5.0 ul, 78 “2.37 BUEHRLE TR IGE 6 %K,

1.2.5, 10mL, ®T 10 mL &, 70% HESE
7%, B2, 38R 50 R Bl ~ BS, 7E
“2.37 WORESAE T IERENE, DA TR G Ak
br (Y), W AR (X)) #EAT I,
fEWELL (S/N) =10 AEEIR, S/N=3 MKl
MR, Z5R 02, RUEMOAES AN
REA,
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BEmy ETFHEREE , MIARATZH | SEH RO R | $hi/h
— 2 BEmE . MEZAT . REERAT . BT HER SRR
o 1(5%—_%0 HF a, SE WA d W I B RSD 4F B1H 1.93%
200 1.69% . 1.03% . 0.89% . 0.86% . 0.41% . 0.94% .
100 LWMJ&JJH e T ) 1.53% . 1.37% , FRUEWAE 24 h WhoEHE R AT,
. [ Y , P ~ o N
o o Cij:B_ 2.4.4 FEMRE  BUA—HAL (SSW1) B
s 0. o dmin 60y, % 2,17 T ikl il s W, TE
BE/mv a. 210 nm “2.37 TUEGE AT UEREI R, MARATLH . 4
200 AR FE , M/, AT BT, S
150f T, HHEER, ST a, ST d g HF RSD
oor | JLWMUWM_LJ ; ) 43514 0.97% . 0.88% . 0.71% . 0. 63%: 0. 66% .
sl 0.24% . 0.61% . 0.68% , 0.78% , FWi%JykE
o L , o HPERE
0% 20 20 60 $ 100 10 ;e 2.4.5 JnEEFEDMEERREE  FREGE A RO A
afm hom (SSW1) BIRZY 0.50 g, K580 AGE & IE gh
300 W, Hc2017 TN U7 vk A R W, TE
- “2.37 WSS R RN, TR ORI
45 WATLH, RO FE | Fh/NEEm . MR R
IOO'JL JLJJH e R B, ST, HERR, SRR a, SR T
ok, . LI .- . SER IR 1 43 53 100. 1% . 99.7% . 99.3% |
EEBZ?mV 20 40 0'268(; - 80 100 120 132 99.8% ., 100.4% . 99.5% . 95.1% ., 102.3% . 97.7%,
150t 2 RSD 4% W S 0.64% . 1.8%% . 1.43% . 0.74% .
120} 0.85% . 1.76% . 0.84% . 0.48% . 3.11% .
”waWwMWwMLMWWW A 25 HBEFEME RS AR, B 217
2: R 7 kA R A W, 42,37 T
A T . THERRE , AMRETTE A R, SR 3,
b . ‘ . ‘ ‘ 3 R
020 A0 g0 S0 1001200132 3.1 FAFRSRE THRAHASEZ, flg T2

TE: A hERA (SSW1), B WSTHES,
AT 2. EIRCE 3. HhE/hEER 4 Al s ®
KA 6. WA 7. HEER 8. MiRiTa 9. SERETT d
1. paeoniflorin 2. tetrahydropalmatine 3. berberine hydrochloride
4. naringin 5. hesperidin 6. baicalin 7. glycyrrhizic acid
8. saikosaponin a 9. saikosaponin d
E1 &5 HPLC BiE

Fig.1 HPLC chromatograms of various constituents

B, LT LIS B i =k
AL R Ne S L BN Qo I o = G 7] U
MG, BB B 2 BREGMI, LAVl
BB Z A7, FFARERSEEURSE, 2T
BEENEZ, Se, A~ 24 B, W)
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Tab.2 Linear relationships of various constituents

2%y mIEpF R? LML (pg-mL™") ERMR/(pg ml™) Gl PR/ (wg-mL™!)
ISESRED Y=28. 819X+3. 996 0.999 6 0. 530~10. 591 0.13 0. 04
MR LR Y=18.789X~1. 654 0.999 3 0.909~18. 176 0.14 0. 04
R /N, Y=19. 636X+4. 563 0.999 7 3.808~76. 167 0.42 0.13
Tl g Y=50.67X-10. 98 0.999 8 2.942~58. 842 0.42 0.13
(&t Y=61.231X+4. 907 0.999 6 4.959~99. 172 0.45 0.14
wAA Y=71.012X-11. 023 0.999 5 13.791~275. 825 1.56 0.47
R Y=68.19X-17. 38 0. 999 3 2. 120~42. 408 0. 40 0.12
SEEHRRAT a Y=9. 883X-0. 366 7 0.999 1 2.562~51.244 0.46 0.14
e d Y=13.264X+0. 112 0.999 7 2.934~58.678 0.50 0.15
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3 BFHRAPESEENELER (mg/g)

Tab.3 Results of content determination of various constituents (mg/g)

Gi's F EMRLHE  IRRUNER MG [30 BT HRR et e MRt d

SSW1 0.3790 0.422 7 3.049 8 1.897 7 3.8412 9.033 5 0.929 0 0.834 6 0.117 2
SSW2 0.381 4 0.411 4 3.0356 1.901 2 3.977 1 9.102 1 0.931 2 0. 840 7 —
SSW3 0.352 4 0.442 1 3.0512 1.889 3 3.854 6 8.963 5 0.903 2 0.821 4 —
SSW4 0.369 8 0.399 8 2.978 1 1.909 3 3.799 3 8.9812 0.897 4 0.817 6 0.119 8
SSW5 0.378 4 0.401 2 2.998 9 1.882 7 3.568 4 8.865 4 0.885 6 0.809 3 —
U — R AR %S
HHLOEAT 2R BREE . EEHER) . BSMET s,
2 OREZ . B0 MERBIRXR, BOCEAR (1) e sspkmm s r = unse s
WA RZ iR YT, 2015 AR (o E 2 ) U BT R ARG G FRBFE[ D], dist. distrhBEZ5 K
KH CC L TERE, MEE A miEdjih #, 2015,
RI G EIEIE, Hokim e 12 O B o
_ N . . 5[], & SRR, 2012, 31(6): 80-82.
b\oéﬂ:Al\ =N ‘%‘142 L e ,‘eﬂ’\_k I i, )
EZ; §Z§fﬁii'”%”iJﬂiﬁ“t;’$%ﬁﬁ (3] SR, FEE, GO, S FSRAR AT L
= > ~
RZGEPEBIE, S0 WEAT BREC, IEEIE R R E I AR LR . oS 261
WO, WL HAE S WREGH, FHS MR xT 2019, 31(4): 723-726.
HARREME R (WA se Pl 1T . A AT 2 [4] 2B, EA35. HPLC 20K s Fompkid 5 AMe 4
A AT, YIRS )]. 29srtiAaks, 2013, 33(4): 595-598; 606.
. V) oo = ¥ " ST RUAERE, DRERE, RO, 45 HPLC 2R IR IRIBHIAE i f
3.2 gRRARERE CRSRLURRIBBUETIE, T
e . . SRURL CEZR yE)]. ZyoR 0, ;
CBEREHR, 5T HA | g, RIS 35(16) ; 2157-2160,
RIS, ZREHERIERGEE, HEEVE . RIBUK (67 5 m, shokm, ok, % mRomm @k R
RSP 70% I A AR BE 40 min AR R L PUSH Y 6 B HUIMAS LA A [T ], o R B 25 A
ﬁ'z/ﬁ/@‘l%mﬁ/fo 2016, 36(17): 1509-1512.
, o - - B, X XUBEHE, 4. KAWL | A
3.3 RS ARSREE T ARLARE /e 7] T ORI T, S g s, e
e e U Y e Rk iR 7 o FRbtFs IR & A (1], hE 24k, 2017, 42(10):
BRI ER 22 0 AR AL, e KR HE L NR-0. 2% WL 18101824,
ERTRSHAE, Dl R B W BAF, W (g1 sty £ . 912 €, 55 HPLC 25 A L2 iR b R
Fb, R0 R 1] ZE K 2 128 min, o4 $5 20K 77 M3 1 o Ak 2 B4 0 LB AT [ 0. 2540 W 2
(BRI ) 455 et e 4 AL BLa 2016, 36(11); 1941-1951.
(0] Zehuid, WEH, FEM, S DUNHR T AR A

3.4 Ak RadE REARBTEESSET
WSIE DL, AR SERE R KK (B
DA B0 A ) BT T 40, PR RN E HERR M, A5G
2015 AR (2 ) | s 2 E A5 0 A T A
SR 210 nm(glléﬁﬂ%ﬁ’ a, SelARAT d). 230 nm
(5254, HEMR) . 283 nm (A525H . Al 1.
R | A1) . 345 nm (ERFR/NEERR) , UL
R B | WL, AT T E R T,
4 it

ARSI T HPLC 3[R a2 1 =Bk A AL
AT . EHR R . BRI/ INVEER . Rl B
Jetr, EAH, HRIER, SR o, R H d
S A, ZONETE, EREMEL, P i R
RS E ) IS RHERNE | hbR i)
JREGRFFT Y B T — 2 BB SR
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