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[HE] B WEFRPNENRE R OISR PR R BT IRE R MR RERAER L EART
WG & A HPLC 3£, /3% KA ZORBAX Eclipse XDB-Cyg A4 (4.6 mm»250 mm, 5 um), i shHH R B B2-0.1% B2 1A
T, BEEEVEML, S 1.0 ml/min, FER 35 °C, KUK 237 nm G H 5097 . B el . RERENES . 28K EFNER) . 283 nm
CRE DA K1)« 330 nm RGN R K2 2R L A 3R, HERE SR 10 pl, XREERY 16 HEURKE R HEAT 7 R0 i & A . 53R 1
PR, R IR R MR REENER . RERE BRI GRS 1.110 ~ 55.72(=0.9992) . 22.15 ~ 1108
(7=0.9995) ., 6.140 ~ 307.2(r=0.9995) , 1.130 ~ 56.25(=0.9997) , 0.3700 ~ 18.75(/=0.9982) , 0.5200 ~ 26.01(r=0.9991)
1.180 ~ 58.95(+=0.9999) ug/ml, [FNCR(n=9) 45514 98.71%. 98.12%. 98.44%. 98.22%. 99.17%. 99.18%. 97.93%, RSD 437l
H70.16%. 0.67%. 0.57 %. 0.62%. 0.48%. 0.56%. 0.58%. 16 HLFESLHHHBF ., HEERE . BT NIBKE . R AF
YR EEATNEE SN 0.1250 ~ 1.174,, 2.354 ~ 7.426., 1.822 ~27.21., 0.0370 ~ 1.399, 0.0723 ~ 0.4433. 0.0140 ~
0.1990. 0.2207 ~ 1.407 mg/g. Z&it ZTEMENTER . EE LS. TR, v HFFRER A 8RR RGN .
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Simultaneous determination of seven constituents in Chenxiang Lubailu tablet
by HPLC

ZHANG Lu, DAI Qunfang, CHEN Sisi(Nanchang Inspection and Testing Center, Nanchang 330000, China)

[ Abstract]
glycyrrhizinate, hesperidin, nobiletin;tangeretin;costunolide, dehydrocostuslactone in Chenxiang Lubailu tablet by HPLC.
Methods

methanol-0.1% phosphoric acid solution. Gradient elution with flow rate of 1.0 ml/min was used. Column temperature was 35 C

Objective To establish the method for the simultaneous determination of liquiritin, ammonium
ZORBAX Eclipse XDB-Cg3 chromatographic column (4.6 mmx250 mm, 5 pm) was used. The mobile phase was

Detection wavelength for liquiritin, ammonium, tangeretin, and costunolide was at 237 nm. Detection wavelength for
glycyrrhizinate was at 283 nm. Detection wavelength for hesperidin and nobiletin was at 330 nm. Injection volume was 10 pl. 16
batches of samples were tested. Results The linear ranges for the detection of liquiritin, ammonium, glycyrrhizinate, hesperidin,
nobiletin, tangeretin, and costunolide were 1.110 - 55.72 (+=0.9992), 22.15 - 1108 (#=0.9999), 6.140 - 307.2 (»=0.9995), 1.130 -
56.25 (r=0.9997), 0.3700 - 18.75 (r=0.9982), 0.5200 - 26.01 (+=0.9991), and 1.180 - 58.95 (+=0.9999) pg/ml respectively. The
average recoveries were 98.71%, 98.12%, 98.44%, 98.22%, 99.17%, 99.18%, and 97.93%, and the RSDs were 0.16%, 0.67%,
0.57%, 0.62%, 0.48%, 0.56%, and 0.58% respectively. The contents of the seven components in 16 batches of samples were 0.1250 -
1.174, 2.354 - 7.426, 1.822 - 27.21, 0.0370 - 1.399, 0.0723 - 0.4433, 0.0140 - 0.1990, and 0.2207 - 1.407 mg/g respectively.
Conclusion The method is accurate, reproducible and durable, which could be used to the quality control and evaluation of
Chenxiang Lubailu tablet.
[Key words] HPLC; Chenxiang Lubailu tablet; liquiritin; ammonium glycyrrhizinate; hesperidin; nobiletin; tangeretin;

costunolide; dehydrocostuslactone
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HR RS 6.140 ~ 307.2 Y=15716X+375.13  0.9999
N 2 1.130~56.25  y=21135X+32.117 0.9997
Wi % 03700~ 1875  y=20148X+72.316 0.9982
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FEARFENEE 1180 ~58.95 Y=15235X-135.15  0.9999
ARG B AT
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7.426.1.822 ~27.21.0.0370 ~1.399.0.0723 ~0.443 3,
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3 g
3.1 &yt
ARSI 522 (rh e N AL 25 4L )

(2020 4E i) —#B, 237 nm A HEH . HE RN
K K7, 225 nm S ARFRNER . S AF N

F1A)RGE 000 38t K 17, % TR A A 0 e 4 38 AT T AR 0 g
o3 7 B & w5 5%, S5 3 R & R o AE
237 nm {1+ Ab e p B 28 e HO5 4R B gy B R
U, W A B #E 237 nm /E R H s AF L H R R
RERENEE . KEARTNBRSE 4 Fh a5 i 6 il %
Ko MR NREER. B RS FZ 250 -
PRI T MR A & 18R T T A B 4R,
A5 VR AR MER: 7 A fb 2 i R B 43 85, MOR H
b B O
3.2 RESH

FIF SPSS #AELL 16 LB E T 8 A 7 Fh
BROSSY S BN B TRI M, 45 2
Jr7R, 16 #LFE S DL S 11 A BIE, Rk 2 K

Fz2 16 #tHERT T HEIEENELR (mg/g, n=2)

fits HEH A HR R NIk R 2 W& AR BE FANRT NS
201207 0.5967 1.822 2.354 0.0847 0.1840 0.1990 0.9440
190202 0.6090 3.513 3.413 1.399 0.2773 0.0487 1.407
200506 1.053 9.611 3.643 0.351 0.0723 0.0140 0.4123
210106 0.6203 3.634 2.682 0.0433 0.0930 0.0673 0.2647
210107 0.6433 3.855 2.761 0.0480 0.2883 0.0460 0.2207
210110 0.2047 3.034 2.689 0.3313 0.1237 0.0993 0.2907
201102 0.6677 5.209 2.613 0.1530 0.2897 0.0417 0.4200
20191211 1.107 6.832 3.724 0.4360 0.0843 0.0180 0.2243
20210105 1.158 10.68 4.002 0.0633 0.1477 0.1323 0.2927
20210111 1.174 9.624 3.971 0.0370 0.0830 0.1857 0.8773
20201212 1.085 9.204 3.860 0.0993 0.2333 0.1890 0.4257
20201001 1.055 10.333 3.682 0.8917 0.1937 0.1023 1.293
200902 0.747 8.085 2.947 0.9430 0.2137 0.0870 1.326
200901 0.8807 27.21 3.080 1.044 0.2270 0.1263 0.5503
201202 0.5473 5.573 2.584 1.144 0.2437 0.1280 0.3333
200601 0.1250 5.374 7.426 0.0883 0.4433 0.0650 0.3890
0 5 10 15 20 25

S3 A 2 a a 2

S9 —

S11

S10 —

S7

S8 |

S12

S13 ||

S15

S5

S14 ]

S1

S16

S4

S6 |

S2

E2 16 HFmMNESERBLNFE

(F4% 570 M)



IR E RS 20224 11 H25 H 4045 6l
570 Journal of Pharmaceutical Practice and Service, Vol. 40, No. 6, November 25, 2022

ic characterization of HBV-related hepatocellular carcinoma[J].
Cell, 2019, 179(5): 1240.

[13] LONGIJY, WANG A Q, BAI Y, et al. Development and valid-
ation of a TP53-associated immune prognostic model for hep-
atocellular carcinoma[J]. EBioMedicine, 2019, 42: 363-374.

[14] TOK Y T, SENER A G, GOKMEN A A, et al. Investigation of
regulatory T cells and secreted immunomodulatory cytokine IL-
10 levels in patients with hepatitis B [J]. Mikrobiyol Bul, 2020,
54(2):266-278.

[15] HE G B, KARIN M. NF-kB and STAT3 - key players in liver
inflammation and cancer[J]. Cell Res, 2011, 21(1): 159-168.

[16] MIZUTANI T, SHINODA M, TANAKA Y, et al. Autoantibod-
ies against CYP2D6 and other drug-metabolizing enzymes in
autoimmune hepatitis type 2[J]. Drug Metab Rev, 2005,
37(1):235-252.

[17] CHEN X P, WANG H J, XIE W M, et al. Association of
CYP1A2 genetic polymorphisms with hepatocellular carcinoma
susceptibility: a case-control study in a high-risk region of
Chinal[J]. Pharmacogenet Genomics, 2006, 16(3): 219-227.

[18] SALUM G M, BADER EL DIN N G, IBRAHIM M K, et al.
Vascular endothelial growth factor expression in hepatitis C vir-
us-induced liver fibrosis: a potential biomarker[J]. J Interferon
Cytokine Res, 2017, 37(7): 310-316.

[19] DU T, GUO X H, ZHU X L, et al. Association of TNF-alpha

SISO S S SO S S S S S-S

(J:#%M 556 M)

2, Horp— R FE Al 2 7 3 A, 73— K
RELZRMI 1 RS S5R R Tk E>
X e B AR LA Y S R, S BOT TR

ANTRI A, PhBOR [ 4 sl A [R) ik vk 2 8] o 22 57
LN
33 BEHH

H e 2 15900, 16 PR 5% M8 7 7 Fh 2 A%

OrEEESEOR, Hoh B A iR 22 EER
TEATRI AR P Al 2Z [, JE 2R T BB 4% A il
T T AL = AN RS L AN R AR AR BR A S
M REIZER . MRAEARE NS B2 18
RIE A — A Al B A R U2 7], L AT e
SELM IR AN | A TR S G L
HOFE SOy £ AR T NERIR R = AR 22 57
TR, A Al SR X BR B H R
AR 2B PP SRR M L A B ),
T (rhrie NI 24 38 1 N AR, At ife

promoter polymorphisms with the outcomes of hepatitis B virus
infection in Chinese Han population[J]. J Viral Hepat, 2006,
13(9): 618-624.

[20] EL-KASHEF D H, ABDELRAHMAN R S. Montelukast ameli-
orates Concanavalin A-induced autoimmune hepatitis in mice
via inhibiting TNF-o/JNK signaling pathway[J]. Toxicol Appl
Pharmacol, 2020, 393: 114931.

[21] ZHANGH Y, BERNUZZI F, LLEO A, et al. Therapeutic po-
tential of IL-17-mediated signaling pathway in autoimmune liv-
er diseases [J]. Mediators Inflamm, 2015, 2015: 436450.

[22] CHANGM L, YEH C T, CHIEN R N, et al. Overt acute hepat-
itis B deteriorates in females: destructive immunity with an ex-
aggerated interleukin-17 pathway[J]. Front Immunol, 2021,
12: 631976.

[23] HENNIG B J, FIELDING K, BROXHOLME ]J, et al. Host ge-
netic factors and vaccine-induced immunity to hepatitis B virus
infection[J]. PLoS One, 2008, 3(3): e1898.

[24] OFFICE F E. Retraction: microRNA-155 modulates hepatic
stellate cell proliferation, apoptosis, and cell cycle progression
in rats with alcoholic hepatitis via the MAPK signaling path-
way through targeting SOCS, [J]. Front Pharmacol, 2022, 12:
840009.

(M BH]  2022-04-11
[AXHE] B

[1&EHH#] 2022-07-10

S-S S SO SO S S S S O S S S S O S S O S O S S O S S S S O S S-S

AL T7 AR P T 2T BB S 2, #E— AR kR
e 1 5 1 00 o — b, T S R P R AR
PERIA R

(&= k]
(1] e NRAEME DAL MZ 04 rh e N RILRE T A
24 b e (24 B RIS /A [S]. 1993: 87.

(2] W2 gAML e o o EE 2 H kL, 2002: 432.
(3] RECGH, B4 e, Whiexs, 55, W 253 E B s iR [T, S
rREARHR, 2013, 27(9s): 91-92.
(4], K TW. B R s 253 RIS (0], 0 g GRDkL,
2017(3): 21-23.
(5] BFIK, TR, 538, % IARELS B M2 BE 5Tk
JELT]. &2, 2017, 48(22): 4797-4803.
(6] EZZIZE G 25 rhae N RILRIE 25 L (ZFK) 20204 iR [S]. b
ot E 2R T A, 2020.
(7] EZRHIZE G 25 pae N RIERE 25 L (—F5) 20204 iR [S]. b
ot E 2R T A, 2020.
[KkmEHH] 2022-02-16 [EEBH] 2022-05-30
[AxsmE] #EifR


https://doi.org/10.1016/j.cell.2019.10.038
https://doi.org/10.1016/j.ebiom.2019.03.022
https://doi.org/10.5578/mb.69340
https://doi.org/10.1038/cr.2010.183
https://doi.org/10.1081/DMR-200028798
https://doi.org/10.1097/01.fpc.0000194424.20393.c6
https://doi.org/10.1089/jir.2016.0127
https://doi.org/10.1089/jir.2016.0127
https://doi.org/10.1111/j.1365-2893.2006.00731.x
https://doi.org/10.1016/j.taap.2020.114931
https://doi.org/10.1016/j.taap.2020.114931
https://doi.org/10.3389/fimmu.2021.631976
https://doi.org/10.1371/journal.pone.0001898
https://doi.org/10.3389/fphar.2021.840009
https://doi.org/10.1016/j.cell.2019.10.038
https://doi.org/10.1016/j.ebiom.2019.03.022
https://doi.org/10.5578/mb.69340
https://doi.org/10.1038/cr.2010.183
https://doi.org/10.1081/DMR-200028798
https://doi.org/10.1097/01.fpc.0000194424.20393.c6
https://doi.org/10.1089/jir.2016.0127
https://doi.org/10.1089/jir.2016.0127
https://doi.org/10.1111/j.1365-2893.2006.00731.x
https://doi.org/10.1016/j.taap.2020.114931
https://doi.org/10.1016/j.taap.2020.114931
https://doi.org/10.3389/fimmu.2021.631976
https://doi.org/10.1371/journal.pone.0001898
https://doi.org/10.3389/fphar.2021.840009
https://doi.org/10.1016/j.cell.2019.10.038
https://doi.org/10.1016/j.ebiom.2019.03.022
https://doi.org/10.5578/mb.69340
https://doi.org/10.1038/cr.2010.183
https://doi.org/10.1081/DMR-200028798
https://doi.org/10.1097/01.fpc.0000194424.20393.c6
https://doi.org/10.1089/jir.2016.0127
https://doi.org/10.1089/jir.2016.0127
https://doi.org/10.1111/j.1365-2893.2006.00731.x
https://doi.org/10.1016/j.taap.2020.114931
https://doi.org/10.1016/j.taap.2020.114931
https://doi.org/10.3389/fimmu.2021.631976
https://doi.org/10.1371/journal.pone.0001898
https://doi.org/10.3389/fphar.2021.840009
https://doi.org/10.3969/j.issn.1673-7539.2017.03.010
https://doi.org/10.7501/j.issn.0253-2670.2017.22.032
https://doi.org/10.3969/j.issn.1673-7539.2017.03.010
https://doi.org/10.7501/j.issn.0253-2670.2017.22.032
https://doi.org/10.3969/j.issn.1673-7539.2017.03.010
https://doi.org/10.7501/j.issn.0253-2670.2017.22.032
https://doi.org/10.3969/j.issn.1673-7539.2017.03.010
https://doi.org/10.7501/j.issn.0253-2670.2017.22.032
https://doi.org/10.3969/j.issn.1673-7539.2017.03.010
https://doi.org/10.7501/j.issn.0253-2670.2017.22.032
https://doi.org/10.3969/j.issn.1673-7539.2017.03.010
https://doi.org/10.7501/j.issn.0253-2670.2017.22.032

