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H E BN EIRNNEALERTELB BAELAB AR TR DHF AEFRNEBEREARTABSEG T, Fik:
R BARZH RO E g%, &5 A Agilent ZORBAX SB-C., BN A8 4 W B2-0.19% B 82 7 i (B 2 0L) , i#ik 4 1.0 mL/min, #&
Mk KA 210 nm(E A BACE A AR) 220 nm G RTF8R B 3 REBRAE FEARAFNET) B A 30 C,#HFF A5l %4
R A BN EAB KR TR Y HF KA R AL SRS RESE N R R LM E 2 # 4 0.053~5.28 mg/mL(r=
0.999 8).0.125~12.54 mg/mL(=0.999 9) .0.013~1.33 mg/mL(+=0.999 8) .0.169~16.94 mg/mL(»=0.999 9) .0.048~4.77 mg/mL
(r=0.999 8).0.072~7.16 mg/mL(r=0.999 9); 5T F & 5% 4 4.08x107,4.48x107",3.12x107,2.10x 10", 1.36x 10", 1.84x 10" mg/mL,
Hl IR A 1.24%1074,1.50x107",1.02x107*,6.20x107°,4.20x107°.6.40x10~° mg/mL; 45 % & 442 & H XTIt RSD 3 F
2% (n="6) ; hm A @ F 5 H] % 98.03% ~101.43% (RSD=1.25% ,n=06) ,97.73% ~102.26% (RSD=1.96% ,n=6) ,97.18% ~
101.41% (RSD=1.98% ,n=6) .97.45% ~102.11% (RSD=1.88% ,n=6) . 96.85% ~101.07% (RSD=1.75% ,n=6) . 97.12% ~
102.64% (RSD=1.82% ,n=06). %t 7% AR ERE 28 Bk TR TR BN E AL R P oA Ry 4F,
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Simultaneous Determination of 6 Components in Libiling Tablets by RP-HPLC

XU Yang', SHAN Baiyu’, BAO Huiwei’(1.College of Drug and Food, Changchun Medical College, Changchun
130031, China; 2. Baicheng Institute for Food and Drug Control, Jilin Baicheng 137000, China; 3.College of
Pharmacy, Changchun University of TCM, Changchun 130117, China)

ABSTRACT OBIJECTIVE: To establish a method for simultaneous determination of matrine, oxymatrine, gallic acid,
peoniflorin, costunolide and dehydrocostus lactone in Libiling tablets. METHODS: RP-HPLC method was adopted. The
determination was performed on Agilent ZORBAX SB-Cis column with mobile phase consisted of methanol-0.1% phosphoric acid
(gradient elution) at the flow rate of 1.0 mL/min. The detection wavelengths were 210 nm (matrine, oxymatrine) and 225 nm
(gallic acid, peoniflorin, costunolide, dehydrocostus lactone). The column temperature was set at 30 °C, and sample size was 5
pL. RESULTS: The linear ranges of matrine, oxymatrine, gallic acid, peoniflorin, costunolide, dehydrocostus lactone were
0.053-5.28 mg/mL (»=0.999 8), 0.125-12.54 mg/mL (+=0.999 9), 0.013-1.33 mg/mL (»=0.999 8), 0.169-16.94 mg/mL (r=
0.999 9), 0.048-4.77 mg/mL(#=0.999 8), 0.072-7.16 mg/mL (»=0.999 9). The limits of quantitation were 4.08x107", 4.48x107",
3.12x107", 2.10x107", 1.36x107", 1.84x10"" mg/mL, respectively. The limits of detection were 1.24x10"", 1.50x107", 1.02x107",
6.20x107°, 4.20x107°, 6.40x10 mg/mL, respectively. RSDs of precision, stability and reproducibility tests were all lower than 2%
(n=6). The recoveries were 98.03%-101.43% (RSD=1.25%, n=6), 97.73%-102.26% (RSD=1.96% , n=6), 97.18%-101.41%
(RSD=1.98% ,n=6), 97.45%-102.11% (RSD=1.88% ,n=6), 96.85%-101.07% (RSD=1.75% , n=6), 97.12%-102.64%
(RSD=1.82% , n=6) , respectively. CONCLUSIONS: Established method is simple, stable and rapid, and can be used for
simultaneous determination of 6 components in Libiling tablets.
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1.1 {88

Agilent 1260 Y HPLC ¥ , 45 — ) & 4 Il K B 41
Kl gs . A shdERERS DU oT kR 5 (36 [ Agilent 23 F] ) 5
KQ-250 U 7= I i vk (R il i B A AR A PR A FD ) 5
HH-2 B TR 7 5 (T VLR X8 ) s DHG-912A
R ep e TR S KT AE (RS B R R A BRA DD 5
AB135-S U3 b1 KAV [ Mg i -FE A 2430 (i ) A BRA
Al R 205 25 AL (L ifg i AR B A BR A w5
DP30A AU 5 AL (A st [ 24 s BHE A FR A HDD o
1.2 Z@mSikH

R (KAFEPEZ RS A6, #45: 20170801
20170802.20170803 , #4% : 0.44 g/ H) 3 W Z: B 0t A i (it
5. 110805-200815, 4] : 98 % ) A AL B0 IE A (Gt
2.110780-200317, 4[5 - 98% ) AF & P i %of R i (it
51 111524-200514, 46 : 92% ) K B AF P XF BR &
(#L5 1 111525-200001, 4 i + 959% ) 241 M F v [ £ 54 24
fn A E BIFTE B 5 BB TR X BE, (L5 1 110831-201205,
4l . 98% ) AT 2 X R (L5 £ 110736-200833, 4
JE :98% ) YW F 5 st AT AE IR A FR A | I RE[ (2
ikl FEBR G RBHE (=)D A FRA 7 B IR (Al
EE b)) ;s Aok (e s s B AT BR W] ) o
2 FiEEHR
2.1 BigEH

3R : ZORBAX SB-Ci(250 mm=4.6 mm,5 pm) ;
TN I (A)-0.1 % BEFR VAT (B ) , B B VeI (e AR
JE L 1) 5 P 1.0 mL/min; & 0 3K : 210 nm (%%
Bl RTS8 225 nm (B & FBR ATEG T R F RN
fif 2B AREIER) s HER 30 C5 MEFERE .5 pl.

x1 HERBRER

Tab 1 Gradient elution procedure

f,min A% B,%
0~10 13 87
11~25 28 7
26~30 40 60
31~50 70 30

2.2 BikRIH&

2.2.1 IREXTERENEWR 3R PR S GO B
5.28 mg AL TS B IR 5 12.54 mg B T IR XS BE L
1.33 mg. A5 25 35 %t B 5 16.94 mg A 7 K8 P TG XoF B
4.77 mg , ZEEATT I ERXT BE 5 7.16 mg, B T [F— 10 mL
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I, R, B (B2 250 W, AR . 40 kHz, F[A])
W E R EZE B, 4 0.22 um AL IE T, B
SEUEW, EN1 .
2.2.2 HEAMIEW BUARSHARZA2 g, BT 25 mL HZE
HEIEIE A, I H S 15 mL, FR0E BT, 88 7 AP 15 min, L
7, PR AE et , FH FR S A 2 ) o i, 50, Bt
2£0.22 pm G LIE B8 , ISR, RIS
2.2.3  FIPERESVEI FEAR SR AL T AR 43 ) A e
Z S - AN AR B S - AT RS- R 1
PERESS , H4242.2.27 TR J5 i 28 25 B AR i VAT
2.3 REEAMRE

O3 HRE A IR 2.27 TR IR A X BE SRV TR L AR I
T B ARE SRR I8 B, 2.1 IR A 2% A R
FE e, LK L, R LT iR s AT,
AAEI B o35 A o i W A RRIR B LR 45, 4 B Y
KT L5, HISHRE KT 2 000, HAEA R & F B
FE b X I o9 o
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Note: l.matrine; 2.oxymatrine; 3.gallic acid; 4.peoniflorin; 5.cos-
tunolide; 6.dehydrocostus lactone
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Fig1 HPLC chromatograms
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5.10 mL, 73 %% F 10 mL B A, I i s B & %10 5,
19 RINENE R R TARRW . K2 B R RN
R TAEEROE &, H 2.1 T F {633 R 2 30 %
TR . DA AR AR 0 o i MR (xc, mg/mL) A Ak g |
WA TR R () AR A 007 7 R P 10, 45 [T 0 i 5 Rk
T, W2,

xR2 EIRAARESXMEEE

Tab 2 Regression equation and linear range

6 173, 43 SR A XF BE SR IR (R S S Ak vy S0 1
BFIR AT ORTIR R KSR R ot & ik 2
57k 4.120,10.070,0.710,12.580,3.550 ,5.340 mg/mL)
1 mL, #%°2.2.27 50 & J5 il s (sl v e, FE 4% 2,173
T EIEAAFHRENE 0 R0 T AR E TSI R
RIS,
x3 MR RIKIGLER (n=06)
Tab 3 Results of recovery tests(n==6)

el [E]EpiE r St mg/mL SR BERSEmg MAR,mg ISR mg MEERICE, % FEMERICE, % RSD,%
WHI =2 8115442561 09998 0.053~5.28 5 4675 40 874 98.03 943 125
Ellaie ] =3 673.9¢-102.09 09999 0.125~12.54 5001 4120 9,082 9,57
RETR y=6T715.7x—7309 8 09998 0013~133 4,998 4120 917 10143
At 1=233631491.275 09999 0.169~16.94 4975 410 9105 100.24
RERENE =4 637826779 09998 0.048~4.77 4628 4120 8.699 98.81
FEARBIE y=629220—15433 09999 0.072~7.16 475 4120 8852 99,51
= Gl
25 ERRSRATAS O
QLTI RS S BEREI L A LA E M 10:1.3: 1 9578 10070 19419 9.7
PR RR MRE . 255, S A S e 2:?;‘ 123;8 fgg lg;‘;s
2 H= E A b = = b L P~ B yAN "] : . : :
S 4.08x107".4.48x107.3.12x107*,2.10x107*,1.36x 107", 0715 0710 1.407 9746
1.84x10* mg/mL, Kl B 43 514 1.24x101 1.50x10 ", 091 07014 10l
» s s . 0.704 0.710 1423 10127
1.02><7|i) ;2_(;;0 \4.20x1077.,6.40x10"" mg/mL, 0701 0710 1391 9718
2.6 RBEERW 0.685 0.710 1377 9746
H“2.2.27 T T At B vA T (HE2 £ 20170801 ) 38 T At 2679 12580 2538 10101 10050 188
HE2. I (L A 1 SRR I E 6 UG, 0 I T A Ao
gE IR WS RS B TR AT ORER N 0S4 D250 2479 9745
fil .22 SR A PRI R FLAY RSD 4351 M 1.71% . 1.52% 2T RS0 2505 10165
1.33% . 1.25% . 1.72% . 1.67% (n=6) , F2 i A J5 P4 5% e
N RERNE 3691 3550 7.170 98.00 99.40 175
JE R 3577 1550 7008 96.85
2.7 BEMAIE 309350 74 99,01

Be2.2.27 T A it U (FiE45-: 20170801) 3 4t
P TFER N ACE 0.3.6.9,12.24 hisHE“2. 17100 F 21%
SRAE VRN E L e SR AL, 5, S AT S
Bl TR AT ORF R ER 2 SR N R 04 1
T RSD 435114 0.38% .0.90% .0.74% .0.50% .0.15% .
0.71% (n=6) , & B LI S T 1R TR 24 h N 3
AFE S
2.8 EEMHAE

KB FREURE &L (65 20170801 ) By oR 3 4, 2L 6 44,
Fig “2.2.27 R 7 A M A A TR, B2V
TEAR IR E 0 SR 0 TR R AR A A I o3 i
gEIRL RSO EALE S PR AT OREIE N
s . 2% AR N BR A3 5 i 4 5ok 3.966,9.391
0.668 ., 12.592.,3.610, 5.271 mg/g, RSD 43 %I & 0.80% .
0.64% .0.82% .0.24% .0.50% .0.23% (n=6) , A )y
REE MR
2.9 IR ERR IS

BE S SRR (5020170801 ) My kK £ 1 g, 3t
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3115 3.550 6.679 100.39
3383 3.550 6.971 101.07
3.549 3.550 7137 101.07

FEAAFNE 5265 5340 10.635 100,56 99.93 182
5533 5340 10719 97.12
5738 5340 11036 9.1
5561 5340 10883 99.66
5289 5340 10651 10041

5424 5.340 10.905 102.64
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Cis) B (B) & B L 451 (0.05% .0.10% ,0.15% W2 )
AT 3 (0,95, 1.00, 1.05 mL/min) A~ [/l 41 3 (25,30,
35 CHJEFEINNRE , 1 SR U T AR IF 11548 A Bl o0 1% 1
SRR A, ZERFW 27 ReE I I 2R it
PERLT
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F4 TAMRKER(n=3)
Tab 4 Results of durability tests(n=3)

S E fiiE - ﬁiﬁjfﬁ(g) L - i iR
Agllent ZORBAX SB-Cs Agilent TC-Cis - Warers XBridge-Cis  0.05%BRRIAE  0.10%BAMIAIR  0.15%BMIAR 095 mL/min 1.00mL/min 105 mL/min 25T 30C 35°C
WAH &, mglg 3874 3,766 3901 3914 3815 3815 3.907 384 3832 3805 3891 3773
RSD, % 186 130 105 1.54
HEESH o nglg 9.193 9.304 925 9208 9404 9351 9.382 9341 9.146 9175 9353 9372
RSD, % 062 1.09 136 117
WEFR  Aing 0683 0.687 0.662 0662 0.685 0677 0662 0679 0.665 0658 0.667 0.645
RSD, % 198 173 136 168
BT H,mg/g 12598 12805 12617 12575 12,608 12752 12801 12684 12699 12588 12554 12393
RSD, % 090 0.74 030 083
ABRNE  Sing 3617 3554 357 3486 3,561 3447 3571 3592 3499 3608 3584 3553
RSD, % 091 1.6 140 105
FARFENE G mg/g 5208 5171 5193 5,265 5248 5337 5.196 5203 5285 5200 5244 5181
RSD, % 055 089 095 1.04

VR, PR 2.1 00T @R 2 PEE R 2 | T S 0 T AR
TR 5, 4R LK 5.

*5 HREENELER(n=3,mg/g)
Tab 5 Results of content determination of samples

(n=3,mg/g)
5 wEM ANESH O WETR AAF ARBAR  RAARNE
00801 3934 9382 0683 1261 3549 5265
070802 3871 9157 0668 1250 361l 5.147
0170803 3893 9359 0657 T 356 54
RSD,% 082 133 195 058 123 L5
3 itie

BEH SR O SCERY T, 43 5 5% T AN [
G B HOL | R s ok Rk VR ICIRBGEL ) ANFH
PR (B2 W AR bE . TR TR ) ARl H
] (10,15.,20 .25, 30 min) X HEEUSCR (5200 , 25 5 K&
DL F A B O )RR 75 R 15 min S () B BRORCR
el

K S75 2015 4F R Hp [ 24 3 ) (—358) AT 56 5L
FR R RS R I 4% R By o S5 AR L R K
210 nm (5 Z08 AL T S0%) L 225 nm (& TR AT 24
T ORE IR NER 2 EART NG ) B A7 235O B
iRl ERER i

EH ORI S AR R (FF EE-7K L G -7K L H -
G- CHBE-0.1 % Wi R 1 ) AR [R] AR 5L (5,10, 15
L) FEAT T e # . 5 AL, i s AH o Y BE-0.1 % W IR 75 T
(BREEVRIG) (HERE T A 5 L B, 25 RR I 40 €0 15 04 5 41
UG A B R, M AN ()3

25 BT A T T IR E AR R PR,
AT T [ Bs I Hvh R 6 sl o i 7
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