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RPN 98.97% . 99.33% . 99.77% . 100.80% , RSD 4354 0.77% . 1.51% . 1.35% . 1.06% , &5t %7 LEm
AITAE . AL, AT TRREER 88 A i B i .
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Simultaneous determination of four constituents in Chenxianglu Bailu Tablets
by HPLC

HU Zhao-jun, = CHEN Bin, YU Yue-lin, @ ZHANG Shao-min
(Shanghai Jing’ an District Institute for Food and Drug Conirol, Shanghai 200435, China)

ABSTRACT: AIM To establish an HPLC method for the simultaneous content determination of four constituents
in Chenxianglu Bailu Tablets ( Glycyrrhizae Radix et Rhizoma, Citri reticulatae Pericarpium, Vladimiriae Radix,
etc.). METHODS The analysis of 50% methanol extract of this drug was performed on a 30 °C thermostatic Agi-
lent Eclipse C gcolumn (250 mmXx4.6 mm, 5 wm), with the mobile phase comprising of methanol-0. 1% phos-
phoric acid flowing at 1. 0 mL./min in a gradient elution manner and the detection wavelength was set at 230 nm.
RESULTS Ammonium glycyrrhizinate, hesperidin, costunolide and dehydrocostus lactone showed good linear re-
lationships within the ranges of 9.908 - 118.9, 4.510-72.16, 2.582-41.31, 2.685-42.95 pg/mL (r=
0.999 9), whose average recoveries were 98.97% , 99.33% , 99.77% , 100.80% with the RSDs of 0.77% ,
1.51%, 1.35%, 1. 06% , respectively. CONCLUSION This accurate, reliable and reproducible method can be
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used for the quality control of Chenxianglu Bailu Tablets.

KEY WORDS: Chenxianglu Bailu Tablets; ammonium glycyrrhizinate; hesperidin; costunolide; dehydrocostus

lactone; HPLC

WA it e b R ORASER R . PREZ . AR
B, IR, EAREE, K|, kA, A ETHAH
B, Dk E Ah AR, TEHTERY
Z | BrEE RS IENE BRIk, BT, MR
FIEE A T b o P A e A X A 2 Tk
IR B, WAV SH B BRECSF 2l Al
TE A 05 U A R B R B A R I R R
B A R, e H e h R H
WS AR, A0 B R A R A H R
R A B, X A 2 R A
HE S TCiE . PR O TR R RS
R, BAARE . WHAMBAERTY, EERS N
HE R BRECA BN bR Em ",
FEGT AR NIRRT S B s )7 i
A B RYF Rk, H A B AR F kS N R A
FEARFEWNEE ", ALK HPLC i [F B &2
VR i s iR . B . RERNE,
FEAARFTNER A&, Ik REEfE, 2wl
5, AT RO L R N AR, I RIE R
I R FH 254 A AR 4R
1 ##

1.1 ME  Waters E2695 580 AH @354, Nl &
HABANL, TUITE, ARG, HRAE . =
e 5 45 K I 2% . i TAE VS (36 E Waters 2>
) ; Branson B55000S-MT #/ i iEvkas ( EiEL
fefE A ABRA R ) ; ME-235S/CP124S HL T K
(TEEEZ R AF) .

1.2 Xz A (110721201617, & £ &
96.1% )., H B MR 4 (110731201619, & H &
93.0% ). KA&FENAER (111524201710, & A &
99.5% ), EEARFNET (111525-201711, &FH &
99. 8% ) X HE I H 1 5 24 5 R B ST B
ksl (FEE Merck 23 7)) HAb 52K
IyMTAl; KRABAIK 5 MR R I EE A A [ 24
G, SkRH S ZAEak (#t45 170105, 20170502,
161201, 160411, A161260) .

2 HiESER

2.1 B &

2,101 XPHRGR SR WS PR O RS R
9.83 mg. HEM4K 19.34 mg. RFELHELI. 50 mg.

FEAARFNER. 37 mg, BT 4450 mL &I, H
R mBE R 2B, 5, MR AW, 730k
R4 P AW S, 2, 1, 1 mL & FA— 20 mL
T, 50% HEERmBEE R ZZIE, W, RS,
2.1.2 Sl U R 22 R RIS,
HEMREL 0.5 ¢, BT 50 mL s, hn@dEa
509 P BEHE A HE L 30 min, HUH, ¥, 50%
WRERRBZE, &5, Ik, Weugm, W,
2.1.3 BAPERESNSW FAb DT R R T, A
(1 g7 A = A 1 7 N N G = T 73
“2.1.2" WUk AENIE W, B,
2.2 &iEEME 2%E A KKK Agilent Eclipse
C o %4 (250 mmx4.6 mm, 5 pm); ¥ EhAHH
BE (A) -0. 1% B2 (B), BEVEH (0~20 min,
70% ~ 60% B; 20 ~ 30 min, 60% ~ 40% B; 30 ~
50 min, 40% ~30% B; 50 ~51 min, 30% ~ 10% B;
51~ 56 min, 10% B; 56 ~57 min, 10% ~70% B;
57~67 min, 70%B); AR 1.0 mL/min; AR
30 °C; el 230 nm; #ERER 20 wL, FHIGES
MR EHAE B TR TF 8 000, #5 Bl (033 04 5 4H
LRI 43 B EE YR T 3.0,
2.3 FEMWRE  BOTHEA . L5 PIPERR
WIRGE R, 16 “2.27 WEEAM R, 45
SROLE 1, AT, AR AR X R A R £ B A
[ Ab A i, BIVETC T, el s 5 = sy
Ir B BT
2.4 HMEXAZRFR KB WIBURE R B
20.62 mg, BT 100 mL &Hfid, HEER BE A 2
ZIRE, A RAE B AT BRI 20; RG B PR ECH B R
BT IR 19. 80 mg, ARFEANERXS B4, 11. 38 mg,
AR W EEXT I 5 10.76 mg, B T [ — 20 mL
B, PERBECEZZE, ERIRA NS
WL, 0 RS 2 BRI — o BRIP4 2.5, 5,
10, 15, 30 mL, J5—®xf &I & 0.25, 0.5,
1.0, 2.0, 4.0 mL, &T 50 mL &/, 50% H %
MR ERBZE, w5, YENARI SR, 16
“2.27 TEAFESM T UERE 20 L P E, LLXT A8 &
Fr e OB AR bR (X)), T AR AR (B A DA Bk
(Y) #ATEIE, Z5RE 1, nJHE A TES AL
Rl N MG 2R AT
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Fig.1 HPLC chromatograms of various constituents
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x1 BERALMEXR

Tab.1 Linear relationships of various constituents

LR L/
% [ 73 7 B r
(pg-ml™)
T e Y=42 861X-17 958 9.908~118.9  1.000 0
R R Y=8 745X-8 023.9 4.510~72.16 0.999 9
RERENBE Y=25 186X-7 118.5 2.582~41.31  1.000 0
EEAFNEE  Y=16518X-4516.4 2.685~42.95 1.000 0

x2 BESMERKHRXBER (n=9)

Tab.2 Results of recovery tests for various constituents

2.5 MEEXE BHEHSSER (S 170105)
Ly, #8 “2.2" BT SR E 6 vk, Wl
R, W . KRERNEE ., KEARENER
I T L RSD 43 % M 0.31% . 0.38% . 0.32% .
1.07% , FRULEHRE 5B R AT

206 THEMRXE  WUE-—HS (170105) K,
Fie “2.1.27 TR A EAT A 6 i R A TR
FE “2.27 WEGESAE T SEREI G, AR R
HRERE, KERNE, EEAKRENERSA &
RSD 43514 1.07% . 0.84% . 1.23% . 0.61% , 3
Wz i EE R AT,

2.7 MM BHEHSSE R (S 170105)
1y, T 0, 4,8, 12, 16, 20, 24, 28, 32,
36 hE “2.2" TR A N AR, AR K
. R, KFENE, LEARE NG
RSD 43 0. 60% . 0.53% . 0.79% . 0.36% ,
B A R TE 36 h WERETE R,

2.8 mAfEl R KEARIOE T HER
B, KRN, KEARENBEXT RIS 5, 50%
FHEERR RS, AR 1 mL 4351 LaRX IR 5 0. 188 9.
0.047 56, 0.041 16, 0.041 60 mg/mL (1%} BE 5 %
W, FEERE “2.6” W FEAREAMAF (it
5170105) 0.25 g, 9 #y, BT 50 mL BT,
R MA X W 4, 5. 6 mL, FENAGE &
50% FIEE, 4% “2.1.27 TR 7kl & AR s,
FE 2,27 WA AT HEREI A, TR IR,
g2,

2.9 HemsmEale WSHALR A, #2127
TR kil A W, 7E <2.27 Wk
TFHEREIE , SRR S A R, 45 ILER 3,

3 itig

3.1 AFhAmsE B 2015 4ERR (b E 2 )
HBRE . HH JIIRE S A ENE &0, AR
KT ONE-0.1% Wi, WK, ZIE-K, H B
0. 1% WlR, & B4 B 615 5 5 E 78 H BE-0. 1%
WEIR rhachy, T HL5 AR 2% o0 1 43 B B 4 e A 3]
PR, MOERRHAE A,

(n=9)
o Wkt A, AR/ AR/ [ilE/ $§EW
& e e e % (RSD/% )
A 0.2502 1.0456 0.7557 1.78335 97.63  99.33
0.2515 1.0510 0.7557 1.7962 98.61 (1.51)
0.2502 1.0456 0.7557 1.794 15 99.06
0.2521 1.0535 0.9447 1.9792 97.99
0.2507 1.0477 0.9447 1.97145 97.78
0.2495 1.0427 0.944 7 1.993 65 100. 67
0.2510 1.0489 1.133 6 2.194 35 101. 04
0.2518 1.0523 1.133 6 2.18025 99.50
0.2508 1.048 1 1.1336 2.2012 101.72
HHRE 0.2502 0.3015 0.1902 0.4915 99.90  98.97
0.2515 0.3031 0.1902 0.4909 98.76  (0.77)
0.2502 0.3015 0.1902 0.4887 98.43
0.2521 0.3038 0.2378 0.5393  99.04
0.2507 0.3021 0.2378 0.5335 97.31
0.2495 0.3006 0.2378 0.5368  99.31
0.2510 0.3025 0.2854 0.5868 99.63
0.2518 0.3034 0.2854 0.58635 99.13
0.2508 0.3022 0.2854 0.5854 99.22
A 0.2502 0.1829 0.1664 0.3452  97.54  99.77
ABE 0.2515 0.1838 0.1664 0.351 6 100. 81 (1.35)
0.2502 0.1829 0.166 4 0.3499 100.33
0.2521 0.1843 0.208 0 0.3956 101.59
0.2507 0.1833 0.2080 0.3910 99.85
0.2495 0.1824 0.208 0 0.391 8 100. 66
0.2510 0.1835 0.2496 0.4328 99.87
0.2518 0.1841 0.2496 0.4324  99.49
0.2508 0.1833 0.2496 0.4275 97.80
EEA 0.2502 0.1746 0.1646 0.3419 101.63  100. 80
FMEE  0.2515 0.1755 0.1646 0.3389 99.26  (1.06)
0.2502 0.1746 0.164 6 0.3386  99.63
0.2521 0.1759 0.2058 0.3859 102.05
0.2507 0.1749 0.2058 0.381 1 100.19
0.2495 0.1741 0.2058 0.3842 102.08
0.2510 0.1751 0.247 0 0.4242 100. 84
0.2518 0.1757 0.2470 0.4226  99.95
0.2508 0.1750 0.247 0 0.4256 101.44
*3 BERAEREENELER (mg/g)
Tab.3 Results of content determination of various constit-
uents (mg/g)
iR B HERE AFRNE REARENEE
170105 4.179 1.205 0.731 0. 698
20170502 9.287 1.676 0.313 0.0319
161201 12.246 2.913 0.094 5 0.177
160411 8. 665 2.474 0.264 0.230
A161260 9.836 3.676 0.537 0. 387

3.2 Mok KikdF AR RH AR BRI
#%, TE 190~380 nm P JEHE N FATHR, KB
FeHAE 194, 284 328 nm A f kW, 1A
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FE 230 nm 04T 1 ANJE M, L UI(E = T 284
328 nm; HHEPRELZTE 194, 251 nm [ i A7 f KW
We, i ELAE 250 nm Ab 5 I AT P R A2
ARFFHNBETE 194 nm BT A RN, 1 H DI
(ELF A R N 2 R R H 300 nm DL AT
W, % EE] 194 nm AR, BRI LTS
WAk, TAE 230, 251 nm 1 4 Rl #84f —
SEMRIR, BERE 230, 251 nm R RSN SR,
A 3 Wi A B A BRI S L, R BLAE
230 nmiE A BLATI WAE AL i, 5 AR T A B
RAf; 76251 nm AEARFRENER . REAE BRI
ERAG, e, P8 230 nm /EARGEIIPEK

3.3 REREMEF ARSLEFELLME, 75% H
P 50% HIEE . Hi B R 5 50 75 30 min (1 $2 1L
ROR, BT 50% HEERS A4S B A 1T KL AT
11 L 2% o 6 H br B o 0 FE A T T, ok B
50% HEEVE MR, PR LA 30 min, J#ATR 3
30 min, FERBRBSRAIRBOSCR, EIEIRTE
TR B IR AR AR, T n A ] 9 IR o 1
AL, OEREHEELZ, BEA 1 AC2 TR Hir
BOYIRE , HOERSEAEN RO, R)E, %58
15, 30, 45, 60 min I AYIRBCR, K IR HL
45 60 min B FYHBCRIZIT 30 min, & T 15 min,
e 30 min VE g HEEUR ]

3.4 AHEMN EI3WR, SHEFEATER
T4 B S BEAEREES, URFERSIAE
RN EE, KEARE WA T, RSD 45 & ik
64. 1% . 83.3% , Ifi M Bz W 50 16 B2 1 RSD A /& ik
33.2% ., MTHREE AR D&M LR R A
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