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5 E. BRY B0 N0 GRS SR 28 (HPLC-CAD) 58 /NSEHI A R BEIARG . ShIR RO, 21, s
T SR oy EHHET 4. HER. HEIRER. SRR 7E. B3k KA GL Science Inertsil ODS-3 i (250
mmX4.6mm, 3um); FEIM: 5mmol/L FEZ4E (FHERE pHEZE 42) - 285, BAEEWEM, AE: 35°C; #EFEE: 20 uL;
AR E: 0.7mL/min; CAD ZALERE N 35°C, SJEN 61.0psi, KRESMFN 10Hz, R BRI KRG, &2
H. DRSS, SR . HREE d BHER. HEIRR. ARG 7508 0.94~18.74. 1.23~24.66. 8.90~
178.06+ 3.51~70.20. 1.52~30.36. 1.25~25.02. 3.48~69.54. 2.50~50.04. 1.23~24.56 ug/mL; 3 [EE5> 515 97.05%-
97.82%- 97.85%. 96.46%+ 98.53%-+ 97.58%- 97.05%- 97.65%. 97.03%, RSD {H/ 514 1.46%. 2.16%-. 0.83%. 1.00%-
1.74%. 1.49%- 0.75%. 1.68%. 1.46%. &It AL HEH, /DS R EARERE A BT S PR LA RO AR F B .
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Determination of succinic acid, ephedrine hydrochloride, baicalin, wogonoside,
saikosaponin a, saikosaponin d, glycyrrhizic acid, glycyrrhetinic acid, and palmitic
acid in Xiaochaihu Tablets by HPLC-CAD
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Abstract: Objective To develop an HPLC-CAD method for simultaneous determination of succinic acid, ephedrine hydrochloride,
baicalin, wogonoside, saikosaponin a, saikosaponin d, glycyrrhizic acid, glycyrrhetinic acid, and palmitic acid in Xiaochaihu Tablets.
Methods The chromatographic separation was performed on a GL Science Inertsil ODS-3 column GL (250 mm X 4.6 mm, 3 pm) with
5 mmol/L ammonium formate (formic acid ajust pH 4.2) - acetonitrile as the mobile phase with gradient elution. The column temperature
was set at 35 °C, injection volume was 20 pL, and flow rate was 0.7 mL/min. For CAD, the nebulization temperature of detector was set
as 35 °C, the gas pressure was 61.0 psi, and acquisition frequency was 10 Hz. Results The linear ranges of succinic acid, ephedrine
hydrochloride, baicalin, wogonoside, saikosaponin a, saikosaponin d, glycyrrhizic acid, glycyrrhetinic acid, and palmitic acid were 0.94 —
18.74,1.23 —24.66, 8.90 — 178.06, 3.51 — 70.20, 1.52 —30.36, 1.25 — 25.02, 3.48 — 69.54,2.50 — 50.04, and 1.23 —24.56 pg/mL,
respectively. The average recoveries were 97.05%, 97.82%, 97.85%, 96.46%, 98.53%, 97.58%, 97.05%, 97.65%, and 97.03% with RSD
values of 1.46%, 2.16%, 0.83%, 1.00%, 1.74%, 1.49%, 0.75%, 1.68%, and 1.46%, respectively. Conclusion The method is simple and

accurate, which can provide an effective technical means for the study on the improvement of the quality standard of Xiaochaihu Tablets.
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JR RSB, 99.6% 1) AEHEER (S5 190029-
201603 X e i 30 B Hh [ il 24 A A 7B
ANSEEA R4y 00 B T 25 B )T AR R R 25
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TIEIr AGEREEH] . BRI E L BRI IR R
BRI A it VR o
22 BIERH

GL Science Inertsil ODS-3 i (250 mm X
4.6 mm, 3 pum); JiANFH: 5 mmol/L HRE: (HR
WpH EZE 42) (A - ZE (B), BAEMEM: 0~
8 min, 8% B; 8~20min, 8%—22% B; 20~25 min,
22% B; 25~45min, 22%—70% B; fHii: 35°C;
AR 20 ul; AARFUALE: 0.7 mL/min; CAD 5544
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acid  9-palmitic acid
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Fig. 1 HPLC chromatograms of mixed reference substances (A), Xiaochaihu Tablets (B), negative sample without Bupleuri

Radix (C), negative sample without Pinelliae Rhizoma Praeparatum cum Zingibere et Alumine (D) , negative sample

without Scutellariae Radix (E) and negative sample without Glycyrrhizae Radix et Rhizoma (F)

2.4 HMPRFNE R

BURA X IR, BRFMBREIR. iR
PRTEHR BE S IS SRR a. SEEHR T
dv HHER. HRIRER. SRR EIRE S 5N
0.38. 0.47. 0.41. 0.41. 0.45. 0.49. 0.46. 0.36.
0.38 pg/mL I}, H ik EM 47 8~12, LA
WA e IR BRI HMERRR IR, S
DA SEiH Rt ol SEIHETH 4. HER. HE
URIR AT RER I o3 5k 5 437308 0,131 0.16+ 0.14,
0.14. 0.15. 0.16+ 0.15. 0.12. 0.13 pg/mL I}, %€
PG R e LI EE 3~5, DAAE AG IR .
25 GMERER

K& B PURA X S BER 1.0mL, BT 5. 10,
25, 50, 100 mL EJfH, hn 50% HEEM R 2 4L,
RS BRI REIN e, DA B IR B A A
b, VETRURAALKR, HEATERAMEREE, T8 HLH

FrfErh 2R, 2R IE 1.
2.6 1EHEEIRW

R A AR, SRR 6 I, e BRI
. ERERBRIEAN . BT DUOESTH . SEHRT a.
SEHRET dy HERR. HERRR . PSRBT,
ZE L H RSD 45 9129 1.23%+1.65% 1.24%0.69%
1.28%. 1.54%. 1.09%. 0.88%. 0.75%.
27 EEMRAW

IS R (65 2109120 6 4y, il 44t
TR VEV, RN E BRIHIR . SRR PR BT, TR E
WES. SEHRET o B HREF d. HER. HE
BB KRR IV T AR, T 5AS- 55 o~ 35 i
B354 1.0114 1,987 19.940. 5.974. 4.002. 2.019.
5.988. 3.990. 2.010 mg/g, RSD H 435 H 1.35%-
1.57%-1.02%- 1.29%-2.07%- 1.23%-0.93%- 1.15%-
0.88%.
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Rx1 BRTRIRMSE. EXRBAMLMETEE
Table 1 Regression equations, correlation coefficients, and linear range of components
2%y et r ZEMEVE R (ug-mL™)
BREIRR Y=1.199 X—0.101 0.999 7 0.94~18.74
TR PR T B Y=0.947 X—0.172 0.998 5 1.23~24.66
A Y=1.134 X+3.578 0.998 5 8.90~178.06
DA Y=1.150 X+0.907 0.998 6 3.51~70.20
SR a Y=1.118 X+0.462 0.998 8 1.52~30.36
SR d Y=1.074 X+0.472 0.999 7 1.25~25.02
HHER Y=1.091 X+1.382 0.998 9 3.48~69.54
HEXR Y=1.261 X—0.379 0.999 3 2.50~50.04
FEAHER Y=1.038 X+0.323 0.998 9 1.23~24.56

2.8 FREMIRAIE

BUNSER A (165 210912) BER SIS, 7051
FH4 5 =E T E 0. 2. 4. 12, 24, 48 h 5
FEE, S5RDRIIMR. ERBRMREETR. BB, PUK
ZAF . SEHA AT oy SEWRAT A HERR . HEIRER.
FRAEERIETHI AR ) RSD {H 2> AN 1.43%. 0.95%-
0.87%- 1.21%- 1.35%- 1.31%- 1.15%- 0.93%- 1.03%,
FIAPHR S IARAE =R T 48 h WA E .
2.9 [EWEIRLE

BURNSERH A RER (LS 210912, BEFARR . hR
REEH . B % IS SEM BT a. SEHIR T
dv HHR. HRERER. SEHEERT BES 5 5N
1.011. 1.987. 19.940. 5.974. 4.002. 2.019. 5.988.
3.990. 2.010mg/g) 6 #y, FATEL 0.25g, AN
0.2312 mg/mL JEFAMR . 0.451 2 mg/mL £h & R 5555
4.875 0 mg/mL #EXH. 1.542 0 mg/mL P EE

0.975 3 mg/mL 48 2+ a. 0.469 7 mg/mL 44 2
H dv 1.335 0 mg/mL HHERR. 1.127 7 mg/mL H
RIZ . 0.480 2 mg/mL FRAEER X HE A% 1 mL,
Hil A A IR, FEAEINE , THEAS IR . IR
REEAR . FEXFE . DO SeiH 21 a. SEHH R
d HEE . HERER AR 01 24 [l 2 40 3l y
97.05%- 97.82%- 97.85%- 96.46%- 98.53% 97.58%-
97.05%- 97.65%- 97.03%, RSD 1H4) %M 1.46%-
2.16%-0.83%- 1.00%- 1.74%- 1.49%- 0.75%- 1.68%-
1.46%.
2.10 #HailE

HUE AR /N SR o RE i, REAETAT 1% B 4
BRI, BERED RS, IO BRIARR . R R
SR DS SR a SEHRET d. B
B2 HEIRER . AFRERIETIAR, HebniEth 2% 7
TR R, AR WK 2.

&2 NEMRTIRIARR . BEKEEE. BEHEH. NESH. KAEH a. KHET 4. HER., HERXBRMIRHEBRANE

#ZR (n=2)

Table 2 Determination of succinic acid, ephedrine hydrochloride, baicalin, wogonoside, saikosaponin a, saikosaponin d,

glycyrrhizic acid, glycyrrhetinic acid, and palmitic acid in Xiaochaihu Tablets (n=2)

oyl (mg-g ™)

e R ERERARECEN A DOEEH SR TFa SEMIRTRA HER O HERER  ARIER
210912 1.023 1.975 19.954 5971 4.011 2.007 5.973 3.976 2.004
211205 1.134 2.204 24.332 6.579 4.239 2.347 6.351 4.337 1.735
220213 0.863 1.566 23.241 5.288 3.462 1.764 5.205 3.621 1.651
220216 1.102 1.789 24.484 5.974 3.021 1.523 5.384 3.790 2.095
20210312 0.788 1.655 19.353 5371 3.846 1.769 5.194 3.485 1.882
20210605 0.973 2.103 22.337 4.837 3.113 1.577 5.902 3.342 1.742
20211013 0.819 1.736 25.779 5.203 3.367 1.872 4.875 3.297 1.597
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3.2 BIERMGRIEE

ARSI N LB AN - K. BEE - K. 4
i - 5 mmol/L HR%E: . HIE - 5 mmol/L FIR%L 4 Ff
MR £, LM GL Sciences Inertsil ODS-3 . Waters
XBridge Cis+ Agilent Eclipse XBD-Cis+ Thermo
Hypersil Cys %5 T il A i, S50 EBR AN -
5 mmol/L H IR & it sh #H4& R 45 & GL Sciences
Inertsil ODS-3 34 2511 T & B I3 1 23 B9 155 O e
f, E2HEEIEAE, SR FR R
AKARIINIE & R A 5 23E | pH 18, FFBARIR
B FKAE 0.7 mL/min, 56 1E 400 L, AIsE
LIRSS 9 Pl 2y, HIgTE RIF, 5
4P ra.
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4, WORBREEUT AN 50% H EE R FEE 1.5 he
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9 iy, SEELALTTH 4 FhdH T Hh 2 vh S B T
OGRS, JTERTIE. VWG, /NSRBI E
PSR T AR A IR AR F B

RBFR AEEAFRARGEEF TR

SE 3K

[1] wEZd [S]. —&B. 2020: 602-603, 293, 602-605.

[2] X, @B, SR, & W2 IRENE /NS
R 7 sy (7] APITEIRIAL, 2020, 43(11): 2217-
2221.

[3] 3k, =&, MO, £ HPLC VLN E /NS Bk 7
Ffatr s [ A SIEIR, 2014, 29(2): 162-
165.

[4] &, FPiks, kM. SPE-HPLC L E /NSERH Fr sk
HR a WEE [T T REG¥EFER, 2007, 23(5):
511-512.

[6] ZRAUUL, 5KIER, FARZE. NEHAERSHSEN T
[J]. R4, 2002, 24(6): 477-479.

[6] JLEIE, VTRH, FERBLL. /NSERHIENE B R E AR
IC [J]. T AREGEEBE 24, 2005, 21(3): 247-248.

[71 BT, &EH, TR, & LSRR, N
WA FE RS 6 FhEEH RIS ENE (7).
2525244, 2018, 53(11): 1887-1893.

[8] 3BKfh. LelfrRirahtFE b I et B b2 BEMEVIL I T
[D]. ¥#&PBH: WML KA, 2014

[Fitthts ¥ E]



