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53 4 1.46%.0.74%.0.94%.0.50% (n=6), FiFaHIHFERFTERL TR . AFREAER . FARFTNEFRETFOEELMNA
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Simultaneous determination of 4 components in Zhituo Jiebai Pills by dual-

channel high-performance liquid chromatography
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Abstract: Objective A dual-channel high-performance liquid chromatography (HPLC) method was established to simultaneously
determine the contents of gallic acid, costunolide, dehydrocostus lactone and plantamajoside in Zhituo Jiebai Pills. Methods A
SUPERIOREX ODS C,4 column (250 mm X 4.6 mm, 5 pm) was used with methanol-0.4 % phosphoric acid as the mobile phase for
gradient elution. Gallic acid, costunolide and dehydrocostus lactone were determined at 225 nm, and plantamajoside was determined
at 330 nm. Results The linear ranges of gallic acid, costunolide, dehydrocostus lactone and plantamajoside were 26.35—131.77,
10.33—51.63, 8.92—44.59, and 9.50—47.50 pgemL ™", respectively, and the correlation coefficients of each component were all
greater than 0.998 6. The relative standard deviations (RSDs) of precision, 48 hours stability and repeatability tests were all less than
2.0% (n=6). The recoveries were 104.55%, 97.74%, 99.08% » and 101.72%, and the corresponding RSDs were 1.46%, 0.74%,
0.94%, and 0.50% (n=6) . respectively. The contents of gallic acid. costunolide. dehydrocostus lactone and plantamajoside in
Zhituo Jiebai Pills were 3.71—8.92, 0.13—1.34, 0.78—2.18, and 1.05—2.41 mg+g ', respectively. Conelusion The detection
method is simple, rapid, accurate and reliable, which can be used for the quality control of Zhituo Jiebai Pills and provide
experimental basis for the revision of the quality standards.

Key words: Zhituo Jiebai Pills; high-performance liquid chromatography; dual-channel detection; multi-component content determination ;

quality control
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i b T ) 9 2 55 — (1995 4F RO, 1% b ME A i 28 A
A 5 F B0 )2 5 S0 I, o R R T B A
Ko HM 6 o ) 46 b, ME DL AT A K M 4 AR S TR
W AW T NGHE I R OB A RS R
B AR TR E TR AT RN LEAE
PTG K 25 B 0 o, 6 AR T s R g
B, R BT Sy iz R e b oE G o8 5 4R L S %
WA
1 MRS5S
1.1 %

LC-20 A 5 ZOR AR 5L CH A B A | ; SQP
WL~ K (8 [5 Sartorius 24 ) ;DT 1028 CH#B &
F1 BHAERMESR

Tab. 1 Information of 13 batches of samples

W HE B 28 (15 [F Bandelin 2y ] ) o
1.2 X%

B A R W A B.C 3K
b B ISHERFESL . WL 1. kb gEK A B
B RE R ORE O B 7RG B A
A A $RAE, 2 A PRAZH S, FOE R 5 PR AR I 4 S B
17 b5 o B 5 o %t BEOSD B F R (It 5 110831-
202407, JF & 43 BN 90.8%) K T N R (it 5
111524-202312, B it 43 80 99. 6 %) A AT N T
(b5 111525-202313, i 43 B0 99. 8%6) . K & il
H (5 o8 111914-202105, & 2050k 96.0%) , 1
W v A 2 R S F Y B o

B i it K% Az e Al
Y1 1200508 BlOmiE2g Al A
Y2 1201008 BH10IH2g 2l A
Y3 1210605 BI0IE2g 2l A
Y4 1210714 10T H2g il A
Y5 1211001 F10ALFiE2g il A
Y6 210401 FLOALF i 14 g 0k B
Y7 210901 HI10ME 14 g kB
Y8 211001 B0 14 g kB
Y9 210305203 10T 14 g 1l C
Y10 210505208 10T 14 g ik C
Y11 210505209 FFLOALTIH 14 g 4k C
Y12 210705210 FF IO 14 g filk C
Y13 210705212 B10ALT R 14 g il C
2 HESER W (B sl AR B BE Ve s T 1. 0 mL-min™ ' 4

2.1 &40

* M SUPERIOREX ODS C s (1,3 #: (250 mm X
4.6 mm,5 pm); PAHEECA) IR0 800, 4 % BERR K IR
2 mIpEHEERBER

Tab. 2 Gradient elution program of the mobile phase

IR A 25 °Cy BERE R 10 pl; 5% FHOBUE 18 K6 I A =X, 46
KB R 225 nm % & IR A TR N ik Fl 25 K
AN 330 nmCRA/IH ) . B VEMFE T L3 2.

i ] /min FEL(A) A 80. 4% B K IH R (B)
0~10 4% 96 %

10~12 4%—>32% 96 %—>68%

12~35 32% 68%

35~37 32%—>75% 68%—>25%

37~55 75% 25%

2.2 BERH &

2.2.1 RGXTIEEWR BT E TR I
36. 28 mg, A& N fig X HR i 12. 96 mg, R AKF N
P %k B 11,17 mg, K ZHTH A B 12,37 mg, 43531
BT 50 mL AR T 0 R O R B AR
57, BIVAS A5 XoF BT A 8 VR IO o R B 43 0l R R B TR
0.66 mg-mL ', KEFEREMNERO. 26 mg-mL ', KA ARFEF

MEEO0. 22 mg-mL ', RZERTH 0. 24 mg-mL~'s 4%
5 5 W L b 3R 0 BB S At A V45 2 mL, B T 25 mL AR (S
L MHEE A EZE NREE TR AFRN
M 25 SRR N TR R 42 i 5 4 Vi B 43 30l Ol 52,71
20.65.17.84.19. 00 pg-mL "AIRA X IR SIA TR

2.2.2 MREEO WO NS & BRAE L 0. 25 g,
K B FRE BT H SRR T, A B 25 mL, BR
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Fig. 1 HPLC chromatograms
2.4 HHEXRBER

S3RE S W 2. 2. TR & X B AR A 1. 0
1.5.2.0.4.0.5.0 mL, 73l & F 25 mL 5 (4 B
TR P RO E A 2B L R B FR B B S
W E IR A 0 IR IR . FR IR 20 1 IR 3 AR
CHEARR I 5E , 10 % 45 0o e T AR o AR I i o Jo i
W Cpg-mL D R AR bR (o) (06 T R A AR B ()
HEAT LA LA 43 A7 o [ IRE 4 4 Tl Bl X6 B ot it 0 R
B AR AR R 2. LI (35 2% 1F HEAR DU SE , DA I

It (signal-to-noise ratio, S/N)3: 1,10 1 43 il i & 4%
%43 Kz B (limit of detection, LOD) Fl % & B (limit
of quantitation, LOQ) . 4 BB 43 1 8l 9 J7 & |4 M3
Bl A G 28 5 ARG B A i 2 PR A 45 2R I3k 3.
2.5 HMEEEE

B2, 2. T30 IR A 6 BRI W0 o, $5 IR 2. 1 30
NS SR L HERE 6 IR, 10 SR A AT I T A, 4
BR,BEETFR ORFRAL.EEAARTANL . RE
B H U T AR A AH X AR UfE R 25 (relative standard
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deviation, RSD) 43+ 51l & 0.78% . 0.87% . 0.76% .
RT3 AMBESWERFREEHETEE QR EESR

0.21% (n=6), F IALES KE 2 B KL 4F

Tab. 3 Regression equations, linear ranges, LODs and LOQs of the 4 components

Gl =] )5 5 AHC R r NI/ (pgemL ™) LOD/(pgemL ')  LOQ/(pgemL ')
BEFR =65 5192,— 755 801 0.999 8 26.35~131.77 0.20 0. 64
NN ,=20 362x,— 24 652 0.998 6 10. 33~51. 63 0.17 0.88
FEAARTNEE  y,=119392,+1758.6 0.999 3 8.92~44.59 0.19 0.73
KA H ;=19 9292,— 73 661 0.999 5 9.50~47.50 0.09 0.25

2.6 THAMHER

K 2 R BCIR] — Jtt R FE T LR (YOO R R
67, %M 2. 2. 2300 N 77 v5 P47 il A Bl S v i, e R
2. TIUT (0335 Z5 PR R R D 5, i S 6 1 AR 11530 4% A
STEE R, BREOR B TR ORFERNE LEAAR
TN R GERTH &M RSD 20514 0. 84% .0.33% .
0.41%.0. 66 % (n="6), M Jy ki H & M R 4f .
2.7 MBEMER

BB FEE A HRE S (YD) 3% R 2. 2. 2T F J5 i
il A Al S A W, TR IR A R A AR 0.2.4.8,
12 .24 h)m 4% 2. 130T @35 7 AR AR 2 il
SR EE R, SRER,EETFR AKFEEN
B 5 SR N R K 2 T 0 TE AR A RSD 43 5
0.78% .1.10% .1.19% .0.57% (n="6) , 3¢ B it &
T4 MEEDKREIBHER (n=6)

Tab. 4 Results of sample recovery tests (n=6)

VMR AR S IR CE 24 hINRE E P B
2.8 ImHEMEEK

IE A B ALFES (YD R K 6 1,
B 290,12 g K% e, & F ST, 20k
BB E F R (32.94 pg-ml™) K FIE N EE
(6.45 pg-mL™ D) (ZAANFNEE(11. 15 pg-mL ) |
KR (10,69 pgemL Y B9 IR A& X 5B R
25 mL, ¥ B8 2. 2. 2 300 T J7 v i 25 1 ot 5 U, 4 R
2. VIR (435 Z5 AR R R D 2 3 S 6 T FRO 11530 A
MR, 28R ER, B TR AFREALE.LEAKR
B PR K 2210 1 249 0 R [l e 22 43 591 2 104. 55 %
97.74% .99.08% .101.72% , RSD 43 %] & 1.46% .
0.74%.0.94% .0.50% (n=6)., W34,

Gl WkeR/g MRS E/pg IMAE/pg WS E/pg BRI/ FEIAEEIRCR/ Y% RSD/%
TR 0.1248 796. 22 823.56 1658. 33 104. 84 104.55 1.46
0.1241 791.76 823. 56 1664.36 106. 19
0.1250 797.50 823. 56 1 653.47 104. 06
0.124 6 794. 95 823. 56 1637.55 102. 40
0.1245 794. 31 823. 56 1666.11 106. 07
0.1243 793.03 823. 56 1646.28 103. 74
A K N g 0.124 8 167.23 161. 35 324.31 97.45 97.74 0.74
0.124 1 166. 29 161.35 322.48 96. 90
0.1250 167.50 161. 35 323.85 97.01
0.124 6 166. 96 161. 35 324.94 97.98
0.1245 166. 83 161. 35 325.52 98. 41
0.1243 166. 56 161. 35 325.73 98. 69
E AR N 0.124 8 272.06 278. 69 547. 32 98. 74 99. 08 0.94
0.1241 270. 54 278. 69 550. 88 100. 61
0.1250 272.50 278.69 549. 46 99. 37
0.124 6 271.63 278.69 545. 38 98.18
0.124 5 271.41 278.69 545.17 98.11
0.1243 270.97 278.69 548. 22 99. 47
K G+ 0.124 8 252.10 267.19 523.33 101. 60 101. 72 0.50
0.124 1 250. 68 267.19 524.17 102.51
0.1250 252. 50 267.19 522. 84 101. 25
0.124 6 251. 69 267.19 522.72 101.53
0.1245 251. 49 267.19 521.94 101. 30
0.1243 251.09 267.19 523.61 102.12
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2.9 BB ELRESH

BC1. 200 I3 HEAE S FR R 2. 2. 2300 J7 kil 4%
LN TR B LA B NN S LB = o PR T £
T AU A A i & . 13RI B TR
HIE N 3.71~8.92 mg g ', KEFERLNEEN 0. 13~
1.3 mg-g ', KA ARFENEHO0.78~2.18 mg-g ',
KEMF A 1.05~2. 41 mg-g 'c WEEFIR AR
JE N TR KSR F R R A1 I 25 R 2 A
x5 HREBUEMER (n=2)

Tab. 5 Results of sample content determination (n=2)

28 [ I 47 B R 7 22 93 1 Cone-way ANOV A, #%
BTFR ARFRENE EARFRNE RERH P
{E 4394 0. 986 8.,0. 000 8.0. 106 5.0. 282 3, A FF 1z
PN R 7 AN ) A 7 Aol 2 8] A7 FE G T2 3 S0 B A
F 225 (P<<0.01), HoAth 3 b p 43 1 I 52 45 S A6 AN T
ik ) 22 7 g B L (P>0.05) . W
5./ 2.

i/ (mgeg )

v g o
Frinss W T AT P S oL AR
Y1 4.98 0.49 1.19 1.05
Y2 3.71 0. 64 1.28 1.28
Y3 7.88 0.77 1.36 1.85
Y4 6.63 0. 90 1. 50 1.73
Y5 5.40 0.79 1.42 1.89
Rk 5.72 0.72 1.35 1.56
RSD/% 27.90 21. 90 8.90 24. 00
Y6 5.28 0.26 0.86 2.04
Y7 7.16 0. 30 1.09 2.41
Y8 5.46 0.13 0.78 1.90
S H(E 5.97 0.23 0.91 2.12
RSD/ % 17. 40 38. 60 17.70 12.40
Y9 6.38 1.34 2.18 2.02
Y10 5.91 1.21 1.97 1.77
Y11 6.20 1.15 1.80 1.80
Y12 8.92 1.25 2.01 1.92
Y13 6.57 1.14 1.74 1.55
Rkl 6.80 1.22 1.94 1.81
RSD/% 17. 80 6.70 9.00 9. 80
SOP S E 6.19 0. 80 1.48 1.79
HRSD/% 21.50 51.50 30. 00 19. 20
W T WELS M — AT NS T2 4 41
o
8r 1.2+
f;()— i g I;;; 1.0+
£ gos
2L 04}
02+ ?
ok i i g i i i
izl A i=llB izl C il A fizllB el C
il =il
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Fig. 2 Box plot of content distribution of each component
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3.1 HBAFH RS F

B 1R O - B 32 2 ROs oy, BAT LA AR
YL IR GFZEAMENE, SEEHEALFEET
KR R B A D IR DI G . R ke N I | %%
AR N RS AT 0 Z I, B BRI
TR Y AE BRI AE AT R T R A AT s
i LR DO B B o R T R Y
LTS P o, A B AR A8 Bt E AR IS P, S 5 Lk
%R W T A i f 2 28 B A AR A O
B 4 il B DU B 53 43 0 ok IR T A 5 v Z2 IR AZ LD 25 #E
AT A T 5 e o ) A A 9 T R R AT B — g3 T
P A BB R S AR
3.2 Bk keyikd

AR5 K B, BB 1 IR 19 R R Wi KR
270 nm, A AR A S | 2% AR A A S ) e R IR AT 1 A
225 nm, K AR 1 B e KUy 330 nm 1, A
BF 5% 2R H — 04 B 5 K I %8 (diode array detector,
DAD) A 5 X 4 B a3 24T 200~400 nm 227 K 1
iS5 R W R B T RRAE 225 nm P AL 1 i 1 {8 A
F 270 nm. [FIF, B BRI 5 T B S R RS |
FosEME N R o SR eI 15 0 R o S 0 SR U 5 (3 AR
GERRE M, 45 5 45 I HH I I [ RRAE , A A5 R X
EA A £ 225 nm AE N B TR KRR IN TR |
Z R A TR BRI 9 1< 5 330 nm A Sy DR 4 I A 4G
NP, REAT SO FE LR T , $ THAG DA
3.3 BRI E A6 HRA

AWEFE R GEH LT A A 52 BOR R (L B
PRAR 7 B 50 06 HE AR AR Z» B 75060 FBE ) 9 5 Y 4t
(20,25.50 mL) R HCr 2GR 42 B0 ik i) ($
IR [] (30,40, 60 min) X 4 Rl £ I B 73 41 B4 ) 52
gt gk B R, D 25 mL 4l YRR SR 4 B R

; FACHAT T 85 A A

250

20F i i
s
g
& 104

0.5

o
fiill A fi=lkB il C
HEregslk

BF, 45 1 00 k2 1) B B e v, HL 2% T4 a2 5
PRI A A SR OO T W R A
5 1 T 08 M L 20 M R st 2k TR R R RO
35 A [ R BBUR (] B 4% 40 B i LA 25 R S i
S0 S, AT AR ) AR TR A I R e A R
B [E] 24 30 mins
3.4 AR ARG FL

TG o0 ) 58 T IR -K LI -OK R B - TR
IRV L £ - T 7K I A 4 P 3 20 A AR 2R 1 8 sk
RO g R AR IR R E S L R MR oy
B2 L CIEE A NLHE , KERNERS L&
AR A PN R ME LS5 A 804 85 5 A8 KM T i AR R 43
B0, 450 BEIR AT A A5O3 05 X AR 410 ] 04 4
MG, PR T I B o 5 A T Y A B B L LR
Oy BRR B TE K R Gk M B 40 s LA B - A4
TR 850 4 0 B R /K 5 W IAE 3 AH R A7 46 B2 e e o
4 g

AR WF 5 B T A 37 00E i HPLC ¥, g [ i ) 2
BT EETFR AFRAN . LEAREN
B R A2 4 B B 1 O R T R
— B4 A DN R B AH AT B — By % — D E 1Y 7
X, HABRAE T E FER A BUA IR ROR &
B, I3 LT B AR R I 25 SR R L Rl — A e Ak S
[F] bt R i Y 25 B4 i B S BN T — PR R
W AR AR B TR EAARFRN
s 5 KR4m0 & & 1 2 580, KERNEE S EA7
1650 3 25 5, R Al 2 M kL A 7 A AR AR
25 50 % R BUAT B AR ME S A 7 T AN A Ak o
1) 25 1] o

5 1R A PR L 7k AR 0 IE A TR bR
BIrF & 25 o B R I 2R OR % A M Rt
B, I 245 SR B o] 5, RS BN R AR TE B L E R
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