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# E: BRY @7 HPLC P K UIHIBe A 5D B2 R I DU U b DUV AL R ummE g . 25 K0 38 RIRIR . RIE R FlE. B
il oa-7FBiA. 3% KU Agilent TC- Cg (2354 (250 mmX 4.6 mm, 5um); WshH: 2 - 0.1% BB, BHIEVEH; 0~
21 min 7E 325 nm A FRZIIIEERR ;s 21~37 min 7E 254 nm P IR 25K 2 R HE, 37~55 min 7 242
nm PRI AR o-F B AR 0.9 mL/min; KRl 30 °C; HEFEEN 10uL. SR IR, SIS AEE. K
B, K E B BURIE . o- 75 B2 HILE 2.48~49.60. 17.56~351.20, 4.59~91.80. 6.76~135.20. 1.92~38.40. 4.26~85.20
pg/mL SRS R AT SRR 98.01%. 99.27%- 97.61%- 99.41%. 96.90%. 98.58%, RSD {4354 0.77%-
1.18%+ 0.96%. 1.25% 1.48%- 1.17% (n=6), £5i® A5y sblonl, mIVE R b DU AL sl 7 v
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Determination of caffeic acid, aloe-emodin, rhein, physcion, nootkatone, and
a-cyperone in Tiaozhong Sixiao Pills by HPLC

LU Bing', HE Sheng-li*, LU Fei’

1. College of Chemistry & Chemical Engineering, Northeast Petroleum University, Daqing 163318, China
2. Suicheng Pharmaceutical Co., LTD, Xinzheng 451150, China

3. Analysis Center, Huhua Co. LTD., Huzhou 313000, China

Abstract: Objective To establish an HPLC wavelength switching combined gradient elution method for simultaneous
determination of six major components, including caffeic acid, aloe-emodin, rhein, physcion, nootkatone and o-cyperone in
Tiaozhong Sixiao Pills. Methods The determination was carried out on Agilent TC-C;g column (250 mm x 4.6 mm, 5 pm). The
mobile phase was consisted of acetonitrile - 0.05% phosphoric acid solution with gradient elution. The detection wavelengths were
325 nm (for caffeic acid), 254 nm (for aloe-emodin, rhein, and physcion), and 242 nm (for nootkatone and a-cyperone). The column
temperature was set at 30 C, and the flow rate was 0.9 mL/min with injection volume of 10 uL. Results There were good linear
relationships of caffeic acid, aloe-emodin, rhein, physcion, nootkatone, and a-cyperone in the concentration ranges of 2.48 — 49.60,
17.56 — 351.20, 4.59 — 91.80, 6.76 — 135.20, 1.92 — 38.40, and 4.26 — 85.20 pg/mL, respectively. The average recoveries were
98.01%, 99.27%, 97.61%, 99.41%, 96.90%, and 98.58% with RSD of 0.77%, 1.18%, 0.96%, 1.25%, 1.48%, and 1.17% (n=06),
respectively. Conclusion The method is simple and rapid, which can be used as quality control methods for Tiaozhong Sixiao Pills.

Key words: Tiaozhong Sixiao Pills; caffeic acid; aloe-emodin; rhein; physcion; nootkatone; a-cyperone; HPLC
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AR T, BT SO, ARy LA
R NS AT 1T, 8 O R R0, 1524
G, e, FKIER 2 8. P PR
BURRAESOIE T8k PR B4k S 50t &% v
WU A B Syt s e R, 2
AR AR, AR HPLC KD
CEr R BE DRV E T 2227 () fumERR . 20K
EUHIEE- YN Ny NN & &
5O WA o7 B AT TR 02
1 NE5RH

Agilent 1100 F A1 VU ST 5 e 280BAH (15 A 5
Sartorius BP211D A Hi 7 K°F; KQ3200DB 7444
R FE I DA o

YA DY AL B b R A R R R A A B
ATHIZ) T, 100 kBT K 6 g; MIHERR (k5 110885-
200102), FZE K E (k5 110795-201609). K
IR ({5 110757-201607) K #Z H i (it
110758-201616) o7 (k5 110748-201312)
of FEL e A0 e i 2 A E TR s T xS
T (S 4674-50-4, TR 5148 95.0%) W _Lifg
AN ARA ] CHEA ARG, KA EZEK,
LA Ky b2k
2 FEE4HR
2.1 MEREARIHE

RIS . P2 KRR KR Ko k.
(AL A R -7 T X Rt A5, ) I 0 31 ol
WINRERR 0.496 mg/mL. /25 K33 3.512 mg/mL. K
TR 0.918 mg/mL. K3 % K 1.352 mg/mL. [l
fii] 0.384 mg/mL.a-77 i 0.852 mg/mL HLJs 73 X HE
i A o 3 RS B A R i AR 5.04 5.0,
5.0, 5.0~ 2.5, 5.0mL, HFEHRHK 100 mL,
PRV A0 HR L
2.2 K EE R &

YRCUR o DU FLad B, BIERAby, Iy 6 g, K%
®1 LMXRER

Table 1 Linear relationship test

FRAE, KN R 50 mL, FREFE, A
FEHEHL 30 min, JEA S FRHAORGE B, T RERM 2
WO, PRIRIYA), R, RIS
2.3 [AMHERARREE

FER R DY FLAL T T2, 43 A 2F
) BRI FME (W5 PIPIMERES, IRt
TR 25 TR VR A B AR ORI
75 B TRT B PR AE SV
24 BILEHG

K Agilent TC- C g A1 £ (250 mm X 4.6 mm,
S5um); WEIM: 2 (A) - 0.1%BEBE R (B),
BEEEVEE: 0~15 min, 46.0% A; 15~21 min,
46.0%—58.0% A; 21~37 min, 58.0%—72.0% A;
37~48 min, 72.0%—78.0% A: 48~55 min,
78.0%—46.0% A; 0~21 min 7F 325 nm K T
TUPNHERR ; 21~37 min 76 254 nm 7R R A I
ZEORBE ORI AK 3 2% F K, 37~55 min 75 242
nm® R KR I B R R o- B s AR
0.9 mL/min; FEif#: 30 C; BEFFEN 10 uL. Pig
EERR B TIN5 A R 25 KR 3R . KRR
K ZFmE R A o-FF B Ed T AMET 3 500,
B B RERIRT 1.5
25 LMEARER

ik IE NSRS ¢ NN NN
2% FEIE T30l ° -5 B 6 R 8 i 29045 5.0 mL,
B SomL S, #BA), fHEA RS T
HERR 49.60 pg/mL. /25 K#K % 351.20 pg/mL. K
R 91.80 pg/mL. K3 25 K 135.20 pg/mL- [5 A i
38.40ug/mL. o7l 85.20pg/mL), T H FEL S
SRR 75%. 50%. 25%- 10%. 5%, HIEHERE
DB UMEERR . P25 KT KT Ko 3 Ik
(] Aph R -7 RS T P U T R, R IR BEAE R
REARKR,  DUAR 0 & o Ve AR E g A b, AT 2k
PEMIH, S5R W& 1.

D% EfEpgE 7 LR (ugmL ™)
ILia Uz Y=8.153 6X10° X+429.5 0.999 9 2.48~49.60
PR Y=8.0157X10° X—336.2 0.999 3 17.56~351.20
PN Y=1.2592X10° X+471.0 0.999 7 4.59~91.80
NS il Y=1.153 4% 10° X+189.6 0.999 5 6.76~135.20
(B3 AT Y=6.861 5% 10° X+300.8 0.999 9 1.92~38.40

o B il Y=7.340 8 X 10° X—252.7 0.999 6 4.26~85.20
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IR A5 e R Vs P PR B R A i i
WBOREFENE 5 0 i Al % 6 AN s R
ELTIE Ok 1.

A 2
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t /min

1-WIR  2-F 2RI E 3-KHR 4 KTCHMEE  S-Blh  6-o- 7 B
1-caffeicacid 2-aloe-emodin 3-rhein 4-physcion S-nootkatone 6-o-cyperone
1 REXMEMAFFLERB) . REFFHMHECC.
RAKEME (D). REMEMY (E) BEBIEE
Fig. 1 HPLC Chromatogram of mixed reference substances
(A), Tiaozhong Sixiao Pills (B), negative sample without
Pharbitidis Semen (C), negative sample without Rhei
Radix et Rhizoma Praeparata (D) and negative sample
without Cyperi Rhizoma (E)

27 REERE

HC[R] — VR A 6 B i (o E R 0.024 8
mg/mL. P25 K% 0.175 6 mg/mL. K# L 0.045 9
mg/mL. K % Fi¥ 0.067 6 mg/mL. [ 0.009 6
mg/mL. o-7F [ 0.042 6 mg/mL), ELEIEFE 6 X,
MR, 25 R, 2R E. KRR
KICE T R o7 B R 04 TRIRR Y RSD {E
I3 1.13%- 0.82%- 1.25%- 0.94%. 1.27%- 1.59%
(n=6),
28 EEMRAW

IS4 15083202 1 A DY ALFE i 6 11, il 4%
PRV, R, v SRR . 2SR
TR KIEIR KTCEEE BN o785 B R 1)
SR, S5 AT 6 AN 5 i 43 50T RSD {4y
WK 1.42%; 0.67%- 0.81%- 1.30%- 0.59%- 1.44%.
29 BEMRE

H 5o 15083202 4 o U3 ALlm]— Al b
Wi, TEEWFIBCE 0. 2. 4. 8. 12, 18h, MKkt
FEDIE NMERR 5 25 KB 3. RBEIR . K 25 T
[ e P P - Tl ) U TR, 5 SR v D v Rt
TR AR R T 18 h IWARE, TN & J 700 T AR
] RSD {4354 1.16%+ 0.78%- 1.23%- 0.38%-
0.96%- 1.21%.
2,10 [EERIRIE

A5 15083202 1 1 U3 ALBH 41 )5 407 6 1
[ 3.0 g, Ki%FcE, BHIEHEMT, KICH%
I 0.579 mg/mL WIHEER . 0.219 mg/mL 5 |
0.975 mg/mL o-7 B i ) HE S VRS 1.0 mL,
0.857 mg/mL K ¥ A % 6.0 mL, 0.581
mg/mL KB Z . 0.727 mg/mL K3 2% FF RS I TR
BV 2.0 mL, SN S A, BRI, THE
VSNSRI & NN PN N D
i FH -5 B (1 (RIS %6, &8 RSP 32 [RDSe 6 53 il oA
98.01%-+99.27%- 97.61%- 99.41%- 96.90%. 98.58%,
RSD 13514 0.77%-1.18%+0.96%- 1.25%- 1.48%-
1.17%.
211 HHENE

W3 e DU AL, REAE 3 (ke S, At
TR HOEHERE, D RS . 2SR T R
RHETR NP ZE Mk [0 Al I R -7 P D 4 0 T
0, K FH MR VL TE ST I % 1oy 1 T B, &
RWE 2,
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F2 FAPIEAPIIMES., AEXER. KER. KEZEE. BEWMIEN o-FMEENELSER (n=3)

Table 2 Determination of caffeic acid, aloe-emodin, rhein, physcion, nootkatone and a-cyperone in Tiaozhong Sixiao Pills (n =3)

FREDHY (mgg™

#its 5 :
WHERR RPN K PNE 159 Al o- 7 R
15083202 0.192 1.716 0.389 0.483 0.074 0.326
15080854 0.183 1.888 0.422 0.504 0.068 0.297
16080671 0.210 1.547 0.359 0.446 0.083 0.363
3 it KR Ko FE W BRI o- 7 PR E .  Jridkfa

3.1 EKEIRE

KX B SIS VRAE 200~400 nm P K ATHE, [H
I} 25 2% SCHRIRAE VR, B R AE 325 nm PR K TR
DmERR, 7E 254 nm PEK NI KR, K
WA 2 T, 76 242 nm WK R I 5 At
H o7 B
32 BIRRMHMER

TEGR SN MR, 288 T HiE - K
LM - IK\ 2 - 0.2% KIS v L 2K - 0.04%
B R0 0 - 0. 1% R v i S 25 A 44
R, B EIRLLZHE - 0.1 %MV RS R 5
U FREE R, JELETAR, 4r B R A, g
I 4T, BERSARIFLE 55 min A 52T INMERR . /2%
KUEHE KB KRR BRI A o-F B R
6 AN 3 T 7 o U 5
33 HiIXRFIEHENHE

EBER SRR AR, 2025 58 T $IU ik
(Bl B RBIKD SAAREAR] (70%HEE. HIEE .
L), dER IR, DL R S PO N A, AEt
FErtt FOCHREUR TR (154 304 45 min) #HT T %K,
S5 R B A A 30 min AR A HREL 45 min Bl
TR UMMERR P25 REE 3R RO TR K3 3
IR B R - A Il o 0 B A K, H T
AR FEHEEN 15 mine MU L R4 T vk B H
A H2EEL 30 min.

ARBIFFCRFH i SO I8 D45 6 s P e
W5 YA DU L 6 A B IHERR . KT
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