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WE BR:RAGS0ksE#(HPLC) B A, Z S B B M 8 7 ALk &R R R G R (iE
FEEHA3,4 - -0 - BAETHR 3,5 - = -0 -k BEAETH#H 4,5 - = -0 - kA TE £
F FOCEANBERLAKRT CENE 10 MRSEEN T F, Fik: 5 WLk e A 50% F B KA BRI,
K8 Agilent Zorbax SB — C 3 (250 mm x4. 6 mm,5um) &AL 4T, A48 A4 THE —0. 15% B R R 75, 4
JESM, 7R 1.0 mL - min ™' 438 30 C, #A4£2 10 pL, A0l sk K 327 nm (K] 3 4% R B8R 4 R BR 14 4% R
B MBS A3, 4 - — -0 —wkBEA TR 3,5- = -0 -t A TR 4,5- = -0 -k Ba A T
F2226 nm (AR EMIF F O E NBF KT CEANE), ER LR ERRRERIR EAMEEE A3,
4-=-0-oBtATR3,5-= -0 -oBt A TR 4,5 - = - 0 — ok BLA TER A WF  F O & Al Ao
BLKE S HE ANBE R B RES A E 4071 ~40.71 pg - mL™' (r =0.999 9).20.16 ~201.6 pg - mL™'
(r=0.9999) 4.730 ~47.30 pg - mL ™' (r =0.999 9) 4.536 ~45.36 pug - mL™' (r =0.999 8).1.817 ~18. 17
pg - mL ™' (r=0.999 9).2.266 ~22.66 pg - mL™' (r =0.999 7).3.321 ~33.21 pg - mL™' (r=0.9999) .
3.462 ~34.62 pg - mL ™' (r=0.999 6) 2. 111 ~21. 11 pg - mL™"' (7 =0.999 9) F= 2.290 ~22.90 pg - mL™'
(r=0.997) 5% @A ERFHEEEZ; FHFKE(RSD) (n=6)% %4 101.3% (2.1%) .103. 0%
(1.5%).100.9% (2.0%).101.1% (2.0%).98.4% (1.6% ). 102.2% (2.4%).98.2% (1.3%).97.8%
(2.0%).99.0% (2.0% ) #296.4% (1. 1% ) ;4 AESH P LR 10 MRS WA Z 54 1.685 ~2.649 mg - g™,
12.202 ~ 13.780 mg + g ' 2.415 ~2.594 mg + ¢7' [ 1.340 ~ 1.919 mg - ¢7'.0.501 ~0.791 mg - g~',
0.891 ~1.342 mg - g~ '.1.299 ~2.105 mg - g ' 1.147 ~1.504 mg - ¢ '.0.654 ~0.694 mg - g ',
0.846 ~1. 151 mg - g™' . SR AT T O F kML AH, TR T LI XK W RBEH 50,
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Simultaneous determination of ten constituents in
compound Shuanghua tablets by HPLC

SHANG Chao —1i, BAI Ze — fang, FAN Qing — ya
(Xinyang Vocational and Technical College, Xinyang 464000, China)

Abstract  Objective: To establish an HPLC method for simultaneous determination of neochlorogenic acid,
chlorogenic acid, cryptochlorogenic acid, forsythiaside A, 3,4 — O — dicaffeoylquinic acid, 3,5 — O — dicaf-
feoylquinic acid, 4,5 - O - dicaffeoylquinic acid, forsythin, andrographalide and dehydroandrographalide in com-

pound Shuanghua tablets. Methods: The samples were extracted with 50% methanol solution under ultrasonic
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condition, and were performed on Agilent Zoabax SB — C;; column (250 mm x4.6 mm, 5 wm) by gradient elution

of acetonitrile —0. 15% phosphoric acid solution at a flow rate of 1.0 mL + min~'. The column temperature was
30 °C, the injection volume was 10 pL, and the detection wavelength were set at 327 nm ( detecting neochlorogenic
acid , chlorogenic acid, cryptochlorogenic acid, forsythiaside A,3,4 — O - dicaffeoylquinic acid,3,5 — O — dicaf-
feoylquinic acid and 4,5 — O — dicaffeoylquinic acid) and 226 nm ( detecting forsythin, andrographalide and
dehydroandrographalide ). Results: The linear ranges of neochlorogenic acid, chlorogenic acid, cryptochlorogenic
acid , forsythiaside A,3,4 — O - dicaffeoylquinic acid, 3,5 — O — dicaffeoylquinic acid, 4,5 — O - dicaffeoylquinic
acid, forsythin, andrographalide and dehydroandrographalide were 4.071 —40.71 pg + mL™' (r =0.999 9),
20.16 -201.6 wg + mL ™' (r=0.999 9), 4.730 —47.30 pg - mL.™' (r =0.999 9), 4.536 —45.36 pg + mL™'
(r=0.9998), 1.817 =18.17 pg - mL ™' (r=0.999 9), 2.266 —22.66 pg + mL~' (r=0.999 7), 3.321 -33.21
pg e mL ™' (r=0.9999), 3.462 -34.62 pg - mL™' (r=0.999 6), 2. 111 =21. 11 pg - mL~'(r=0.999 9) and
2.290 =22.90 pg - mL™' (r =0.999 7), respectively. The average recoveries (n =6) were 101.3% (2.1%) ,
103.0% (1.5% ) ,100.9% (2.0% ) ,101. 1% (2.0% ) ,98.4% (1. 6% ) ,102. 2% (2. 4% ) ,98.2% (1. 3% ) ,97. 8%
(2.0% ) ,99.0% (2.0% ) and 96.4% (1. 1% ), respectively. The contents of the 10 components in 4 bacthes of
Fufang Shuanghua tablets were in the range of 1.685 —2.649 mg - ¢~', 12.202 - 13.780 mg - g ', 2. 415 -2. 594
mg-g ' 1.340-1.919 mg - g™', 0.501 =0.791 mg - g™, 0.891 —=1.342 mg - ¢”', 1.299 -2.105 mg - g ',
1.147 -1.504 mg - g~', 0.654 —0.694 mg - g~', 0.846 —1. 151 mg + g~', respectively. Conclusion: This simple
accurate reproducible method can be used for the quality control and evaluate of compound Shuanghua tablets.

Keywords : compound Shuanghua tablets; HPLC; chemical constituents; content determination; quality control
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2.1 (ggsft

Agilent Zorbax SB — Cq {4 3% £ (250 mm x 4. 6
mm, Syum) AN I (A) 0. 15% B (B) b
FEVERL (0 ~8 min, 9% A;8 ~ 15 min,9% A—15%A;
15 ~30 min, 15% A; 30 ~ 40 min, 15% A —25% A;
40 ~50 min,25%A—30%A ;50 ~ 60 min,30% A—45%
A ;60 ~65 min,45%A ;65 ~ 66 min,45%A—9% A ;66 ~
70 min, 9%A) 3 1.0 mL » min ™", 35 30 °C, &0
Pt 327 nm (0 ~45 min, K5 T LR (AR IR | 4k

JRIR JERERH A 3,4 - — - 0 - WIMEREZE TR 3,5 -
= -0 - WHEREAE TR 4,5 - T - O - WIMEREZE TR )

1226 nm(45 ~70 min , K4 RH | 2502 A IR A
IKZFDHENTR) , FEREARL 10 pL.
2.2 WA
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ZRIFR R IR B ok IR R A 3,4 - T -
O — WNMEREZEE TR 3,5 - — - O — WM 42 TR 4,
5= -0 - UMEREAS TR AR | 50 3 N IR R

TKEE L N TG 8. 24 ,20. 83.9.57 .9.43.7.34.9.61,
13.97 .7.28 .8.48 .9.26 mg, & & 20 mL g4, I
50% WV EE /K 5 - e 2 20 2, #8500 A& S —XoF
PR AT R o 20 VAU BBOGT B A A A TR 1.2 1.1
0.5.0.5.0.5.1.0.5.0.5 mL, &[i]— 10 mL &,
PREE 0 50% HVREIK E 25, 48520, BIAS Jon i ok B 4
R 40. 71 pg - mL™" 4R 201.6 g - mL ™' R
JER 47.30 pg - mL ™" EFHEETF A 45.36 pg - mL 7|
3,4 -7 -0 - MIMEfEZS TR 18.17 pg - mL™' 3,5 -
-0 — MIEBESS TR 22.66 pg - mL' 4,5 — = -
O - ME Bt 245 7 R 33.21 pg - mL7' ¥ MO
34.62 pg - mL ™" ZEOENE 21. 11 pe * mL " F K
ZEOEMR 22. 90 pg - mL ™ ATR AR BRI
2.2.2 IR U 5 BUE il R 2
A AR, K # PRI 0.6 g, B HEIE M b, G % A
50% HIEE/K 50 mlL, FRi, i 0 35 ()48 500 W, 4
45 kHz)20 min, 5% , PR, 50% W EEK AN E
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5 - -0 -WiMEBLZE TER (3,5 - O - dicaffeoylquinic acid) 7. 4,5 -
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9. ZF.0 ¥ N ( andrographalide)  10. i /K 28 .0 ZE N
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Fig.1 HPLC chromatograms
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1.2.4.6.8.10 mL,4>5% 10 mL &84, i 50%
HEBKEZ 56 NRINVREE R, % 2. 17T~
TS R DU, 90 S 45 B4 0 T AR DT o
W (X, pg - mL™") SR AR AR, W T AL (Y) S 4k

PREEAT Lk (8] 1T, 45 [0 15 07 #0240 5 &R 2R
(r) AL 1o 5 BUR & 6 IR i 7 900 4, 1
50% F R K 2 A5 B B, #5420 17 TN 5 3% 4% R
FEDSE , UGG L (S/N) g 3+ 1 I 9 & J3E O A
R (LOD ), S/N Jy 10: 1 if iy ¥ J& O & 2 R
(LOQ) &R WA 1,

F1 10 MRS HLMEX R N RFE SR
Tab.1 Linearity relationship, LODs and LOQs of ten components

MR

oy [\l LOD/ LOQ/
(component ) (regression ) ' (linear range) (pg-mL™") (pg-mL7")
(pg - mL™")
Hré 5L (neochlorogenic acid) Y =21.16X +1. 669 0.99 9 4.071 ~40.71 0.048 1 0.160 4
23 J5i R ( chlorogenic acid) Y =30.53X -3.299 0.999 9 20.16 ~201.6 0.051 1 0.170 4
[k R ( cryptochlorogenic acid) Y =30.98X -0.833 6 0.99 9 4.730 ~47.30 0.044 5 0.148 3
R A (forsythiaside A) Y =18.66X -1.020 0.999 8 4.536 ~45.36 0.162 0 0.540 1
3,4 - -0 - INEBEZE TR (3,4 - O - dicaffeoylquinic acid) Y=23.64X -0.048 2 0.999 9 1.817 ~18.17 0.059 7 0.19 0
3,5 - — - 0 - WMz T2 (3,5 - O — dicaffeoylquinic acid) Y =26.42X -0.606 8 0.999 7 2.266 ~22. 66 0.0535 0.178 4
4,5 - — - 0 - MMEZE THR (4,5 - O - dicaffeoylquinic acid) Y =29.18X -1. 111 0.99 9 3.321 ~33.21 0.040 0 0.1334
AT (forsythin ) Y =19.56X -0.269 1 0.999 6 3.462 ~34.62 0.070 6 0.2355
ZE03E S (andrographalide ) Y=19.54X-0.071 2 0.999 9 2.111~21. 11 0.083 3 0.277 6
7K 25O ZE PN B ( dehydroandrographalide ) Y =15.90X +1.536 0.999 7 2.290 ~22.90 0.082 0 0.273 4

2.5 HEEEAR

WCU2.2.17 TR IR GO B OE =,
50% FHRSEKARRE 2 A%, #5642 17 00T (43 5 A, i
SEHERE 6 U, I SE 45 B S0 1A D T AR . 45 SR A
M R SRR SR R GE PR A 3,4 - 2 -0 -
WEREZE TR 3,5 - — - O - MIHEmEZE TR 4,
5 - -0 - umuEmE 2 T AR LR A L 50 % R
UL 7K 2 0 32 P 1 €5 33 0 e 11 B RSD (n = 6) 3
B 0.16% . 0.17% . 0.15% . 0.54% . 0.20% .
0.18% 0. 13% \0.24% 0.28% F1 0.27% , F WAL 7
AR 2 B R4 o
2.6 FUEMEIAL

It 5 220702 it 1l 75 1) Pl 208, 3 T £
0.4.8.16.24 30 h fKUKHERE, #2217 TR @35 5% 1F
T E 25 AT T AR o 25 SRR 4 SR S IR | B ¢ I

Eﬁ\ﬁ@@gﬁ A\3 54 -_- 0 - %ﬂmm%?@ﬁﬁ 75 -
T -0 - umHEREE TR 4,5 - T - 0 - WHEBEAE T

PR RS 2 2 PN TG A 7K 2 3 A R 0 T L )
RSD 43 %% 0.53% .0.93% . 1.2% .1.2% .1.2% .
1.2% 0.51% .0.79% .1.7% F1 0. 70% , 3 W {13z i

HIRE 30 h NARETE R4 o
2.7 EEMIAR

Bt 5 220702 AYAE 18 R, BR 25 0 A, 1%
“2.2.27 TR W7 ik A 6 43 s dh U R, E RE
10 WL, M I TRIER o 25 2R 8 4 IR 2ok DR e i i

MR ERERTY A 3,4 - 7 - 0 - WHEmEAE TR 3,5 -

PR R FRHET 2 U3 PN T R0 I8 7K 2 32 P9 T % o 1 °F-
PI(E 45 3k 2.697 . 13. 68 .2.645 1.940 .0.575 7,
1.199 .1.556 1. 541 0. 697 7.0.853 8 mg - g~',RSD
(n=6)451450.84% 1.3% 1.5% 1.5% .1.4% .,
1.7% 1.3% 2.0% 2.2% 1.4% ,FHix T hES
PTER 4T
2.8 AN

B & 2y [ — 4 (45 220702 ) &5
MR FE i, R 25 W IR, BIF AR, M 235 PRI 0. 3 g,
6 fyo #2101 1Y BB B I A 28 R BRI TR
(0.407 1 mg + mL ™' 44 AR 2 mL. 1. 034 mg -
mL ™' 4 JE R 4 mL.0.401 3 mg - mL™" [ G4k 5
%2 mL.0.392 9 mg - mL ™" (K BETE A 1.5 mL,
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0.350 0 mg » mL™"f%) 3,4 — — - O — WME®ES T 1R 0.249 6 mg - mL ™" BB K 20 SE R 1 mL),
0.5mL.0.3753 mg - mL™ 'y 3,5-—-0 —lmuMF 50% KA JEF 50 mL, 3522, 2. 27 T T J7 11 4%
BEZE 72 1 mL.0.468 6 mg - mL™'fJ 4,5 - — - PSRV, PR 2. 17 TR vk eI 22 , 10 51 &5 hl

O - WHEREZE TR 1 ml.,0.456 9 mg - mL ™' {1 Z’F%@j YW AR . SR FH MR XU B R VR THIA & oy 5 i
H 1 mL.0.419 5 mg - mL™ (Y ZE0ENER 0.5 mL,  FHTRCFEREIOE, 2R 32,

R2 10 S MEEKERIKELER (n=6)

Tab.2 Results of recovery test for ten constituents

J84% ( component ) -4 i (average recovery) /% RSD/%
HH54IE ( neochlorogenic acid) 101. 1 2.1
%51 ( chlorogenic acid) 103.0 1.5
Wa 2 J50%  eryptochlorogenic acid ) 100. 9 2.0
HESHASEF A (forsythiaside A) 101. 1 2.0
3,4 - = -0 - WML TR (3,4 — O — dicaffeoylquinic acid) 98.4 1.6
3,5 - = -0 - WIEREZE TR (3,5 — O — dicaffeoylquinic acid) 102. 2 2.4
4.5 - = -0 - WHEMZE T2 (4,5 - O - dicaffeoylquinic acid) 98.2 1.3
ST (forsythin) 97.8 2.0
5.0 2 S ( andrographalide ) 99.0 2.0
7K %023t PA 86 ( dehydroandrographalide ) 96. 4 11
2.9 HEMh O HIE ST IR SRR WG T A 3,4 -
YR 4 658 058 B BRI, 2. 2. 27 — =0 - WMEREZE TR 3,5 - — - O — WIHEREZE TR |

TN 5 A A N A 2 O B, 2. 17 4,5 - - 0 — UMEREZE TR ﬁ%ﬂﬁ 200 T N TR
N EIEAAFAERENE  IC R TRL R ASMRRUGALIE BRSO R S AR R 3.

®3 HEPIOIRIEE(R=2)

Tab.3 The contents of ten constituents in samples

%+ (content)/(mg + g™ ')

el it it s s
((component) (batch) (batch) (batch) (batch)
220702 220405 211201 220301
745 JE i ( neochlorogenic acid ) 2. 649 1. 685 2.194 2.124
23 J5L 2 ( chlorogenic acid) 13.591 12.202 13.780 12.814
W4 5 ( cryptochlorogenic acid ) 2.594 2.588 2.493 2.415
HESHEETF A (forsythiaside A) 1.919 1.430 1.340 1.359
3,4 - -0 - WMMEREZE TR (3,4 — O - dicaffeoylquinic acid) 0.572 0.791 0. 501 0. 503
3,5~ — 0 - MEEEZ TRR (3,5 — O — dicaffeoylquinic acid) 1. 181 1.342 1. 188 0. 891
4,5 - = -0 - WMHEREZE TR (4,5 - O — dicaffeoylquinic acid) 1.538 2.105 1.383 1.299
¥ JEF ( forsythin) 1.504 1.310 1. 147 1.211
Z003E IS  andrographalide ) 0. 694 0.674 0. 662 0. 654
47K 2500 % P 15 ( dehydroandrographalide) 0. 846 1. 151 1.139 1.076
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