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In vivo and in vitro correlation of quality control components
in Shuanghuanglian Oral Liquid
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Abstract: Objective To establish the in vitro and in vivo HPLC fingerprint of Shuanghuanglian Oral Liquid (SOL). Methods
The chromatographic fingerprint was obtained with Welchrom Cig column (150 mm x 4.6 mm, 5 pm); The mobile phase was
methanol-0.2% phosphoric acid aqueous solution, with gradient elution and segmentation variable wavelength determination; The
column temperature was maintained at 30 “C; The injection volume was 10 pL. Results Among 10 batches of samples prepared by
single and different preparation methods, the overall similarity evaluation was taken using the Chromatographic Fingerprint
Similarity Software for Chinese Materia Medica (Version 2004A), and the average similarities were all above 0.93. The better in vivo
and in vitro correlation of the index constituents in SOL prepared by the method of Pharmacopoeia of People’s Republic of China
was obtained. Conclusion The method had good precision, stability, and repeatability. The standard chromatographic fingerprint
established has a better representativity, and the method provides the new ideas for establishing the new evaluation system of Chinese
materia medica oral preparation.
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1 XFE5HH

Dionex & B AH 151X . Chromeleon 6.8 I {F
¥l (3£[E Thermo Fisher Scientific 23 % ); Welchrom
Cis il HE (LI BRI A R]D; AS3120A H
FRVER CORF RS- IR A 7] ); BS124S
TRV e B2 s A n]); HH—4 falEK%
By CEIGIERRAERAT IR A W) )s 18790 F-HFE i ik 4
TEE-FKAY (FE[H Pierec A7) ); TDL—5—A T Eg
HL TGL—16B R B0 HL C L 25 REA R )5
FLASSRAMAE R — MR AT GHRY TR S I s hl A
BRAT]D.

T4 Scutellariae Radix %43 4E Lonicerae Flos-
W% Forsythiae Fructus W T NI A28 25 ), HHIG /R
VERNVORAE 2 2 B vh 2 % IR BAR S e, K
PN S TERMEYI S5 Scutellaria baicalensis Georgi
T . AARY A A Lonicera japonica
Thunb. )T B 465 . KRB s f ) 3%
Forsythia suspensa (Thunb.) Vahl [ 52;  XFHE
MR AT (R >952%, #t5 A 1107152-
2008150 ZrJUIR (it 2 #0>98.0%, b5 h
110753-200413) JERH (53 40>98.9%, b5
4 110821-200711) 406 B FF [ £ 2 il A 5 WE 5T
Bt MU LR A, $ 0 ChE 2580 Tk
BRI RREHIRO ;s WEE. O ((iERF, Dima
Technology Inc A w]); @ik (BLIHLERS e 8 A7
PR 2w, HoAd i35k 2 A 2t

Wistar KB, HEMEERE, AR 230~270 g,
RO SR B 27 B sh Ay s by, VERTIE
SYXK (i) 2007-0011.

2 HESER

2.1 WEEMARRHEE

2.1 2L RREE CREZG0) 2010 fERRT D
#%, Wi,

212 HEGRE EEVA, KRR UG R TIR
2h, %2, 3% 1h, SIFRR, MEIE, JEMBORYE
FHAE 80 CHINA 2 mol/L #f B GE &/ 1 pH 1H
£ 1.0~2.0, Rk 1h, §E 120, 381, JEE 6~
8 fE K, T 40% A S BV W0 1Y pH E % 7.0,
PN O, POV, D8R, JEWH 2 mol/L
ERRRIOA T A pH 2.0, 60 C{R¥E 30 min, FHE
12h, &L, VOEH LREUEE pH {H 7.0, R LK
o SMAEINKEE 2 I &K 1.5 h, S IFITE,
JERL, YRR AT AR H L 1.20~1.25 (70~

80 CllE) MIEH, B2 40 CHNEZEIMANLEE,
i QlFEEIL 75%, moadhike, #E 12h, JEHE
T BRI 75% LG, BA), HE 12h,
ek, GBI, RIS TR . ER K
MW 30 min 5, B 2 Ik, RRHR 1.5 h, GIFRTH,
JeL, VEWOARGE AR BN 1.20~1.25 (70~
80 ‘CHllE) WG, A A 40 CHEZEIMAN LI,
i f OB IL 75%, Feoriidt, #E 120, JEECE
T BRI 75% O lEiE . BEA), HE 12,
JEIt, AIFOWE, PR OBEE TR . ¥ 3 Fhi
e —ite, InokiGsE, H 40%5 A EE W
Y pH A 7.0, Hii2, Bk (4~8 C) 72h, &,
HIFEe

2.1.3 RANE  SARAE. EIN/KIRE 30 min )5,
IIANEE T A, B3k, H5 1R 2h, 252, 31K
BIR 1 h, BIFRNR, 98, DRI AN
Hh 1.20~1.25 (70~80 CIE) MG H, BHZE
40 CIZEEMANCEE, {EF LBEsIL 75%, 75>
Bidk, #E 12 h, JEE RIS, SRE I 75% L1
W, B4, FRE 12h, BEX, BIFCEERL ANk
AR, KGR, DL 40% S AL A ik
WA pHAE A 7.0, #L2), ¥k (4~8 C) 72h, JE
o, HifE.

2.2 WHEEOBR&GIKRIMNE SEE

2.2.1 A4 Welchrom Cis (i 4F (150 mm X
4.6 mm, 5um), YiaAHR HEE-0. 2% R /K,
VERFESF : 0~15 min, 15%F I ; 15~45 min, 15%~
45%HE; 45~60 min, 45%~15%FE; AFRE
1.0 mL/min, Kill34: 0~21 min 24 324 nm, 21~
42 min & 240 nm, 42~60 min & 280 nm; FTiE
30 C; HEFEE 10 pLe

222 O REARARRI A TSR R
s ORGP B0 B 10.47 mg, TN 25 mL
R, NN 50% H REE R IR TR R A, 1R
AY, BIAR. SRR S AR I RGBS
JRIRXT I A 4.82 mg, BT 25 mL &R, Ingid
KA IEMBE R 2, w5, W, st
FET R TC Tl RS SRR IDUZE R X L 15.48 mg
B 25 mL S, N 50% H AR RE R LI, 1R
A, RIS TRAR IR I R RO
XA 6 mL 2R 5 RN AL 0.5 mL
R RS A 0.25 mL, E R 10 mL iR 0
I 50% R E AR, wS, RIS
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223 PRI El S RSB “2.17 TR
R DS 1 mL, BT 50 mL A3t 8
N S0% FHERBE R ZIRE, A, .
224 ZRIGEHER 18 3 Okl R IE O
MRrf, SEERAR R 46 min G S
U, PRILUETHAUR, B HARE, i xf g
AR HPLC X EE, AN ST, DRt 3 Ff
D7 V1 2% B XTI 3 i B i A A A 2 )
U, DAZHRUEIETIAIMA A 1, A LK 1,

BB

X A | Y W
e —
VRHIE
R %EE%%EEE
0 17.42 34.84 52.27
t/ min

1 TEAZEH &N EEARAS RIEAIERE
Fig. 1 Reference peak selection of SOL prepared
by different methods

225 FESEREG  FGE “2.2.37 TR 5kl
FIERCHE D B A R i, ISR 5 K,
3 VU0 5 R X o B I R R e 0 TR AR ) RSD A, 45
T IR AT W AR KT O/ B B (1K) RSD H S AR
U THIAN ) RSD 34/ T 3%,

2.2.6 FoEtEilE: % “2.2.37 IRl R
R R R A i i, 20T 04 24 4. 8.
12 h JERE, FERIERE 10 pl, 23 000 58 AH X 5 B I
(i) FHAE U TR 1Y) RSD A, 45 3 F1 IR Hh LA e A
XA B I TRT (1) RSD R S AH T W THI AR (1) RSD B34/
T 3%, UiHHFESLAE 12 h WARGE .

227 EREMERE 4@l “2.2.37 IRk S
ANSAT B B RIERCEE D IR ) i S v,
0.45 um TUFLIEM AL L f5 RS, RFREERE 10 pL, 4>
S35 AR K5 B BT ) ANAF 6 U T AL ) RSD A, 45 31
1R P ST 0 A R B IS TR) 1) RSD {8 B M X 0
TEIFRAY RSD /N T 3%, UEUIRE S AE % b B
EVERT

2.2.8 fREUENEMES. 4% “2.2.37 TR K
3 5 T A% TR RO 3 VIR, R VR 10 ik
O, A AR S, 0.45 um FRALIERR AL 2R
JaiERE, AERIERE 10 pL, 4 HPLC W& )s, A

Hh 2 (0 TR SRS AT U BT 2004 A RGEAT VL C 2>
B Ji 2 32 Y PR B DA ket B R S B 1R AR i
T S ST AN R 5 32 B il 6 0 0 3 R i 2
W JFFESEIEAL B, X 3 FOE R R SR AT
BN, AT EDULFRI T 3 T3 a2 ) IRV A
SRR, A AL 2.

20
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245K 17T 20-BR
2-chlorogenic acid  17-forsythin 20-baicalin
2 REIFES RN EZEOMRK HPLC 54 EiE
Fig.2 HPLC fingerprints of SOL prepared
with different methods
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HH P 2 WIS v B ol R U IR
TERGT EA P22, P TAR 5 S TR 1.5%EL F
P TRE A TAR S AR, 2980k hrid il 17 Mg,
U bR G 21 AN, TR AR AR 24 Mg,
W 1 = AR 2 L, (5 3 Rk
JIe i 6 PR LB 3 1 IR 1) 45 P i A s T AR AT o
NGB
229 HREE AT R 2 el AR o [k AR RLRE
AT 2004A Wi, SFRERD A S 10 #EOCRE LRI
AN £ AT SEARARLBE P-AY, S R fanil U
HShUCHL, 2% 18 b A7 300 A o R PR SU e, 45 1
IR 10 RERE S50 B s SIS AH B, AHABLUEE
SPEMEII T 0.93, EIFTEE LR B RS0 i
AR AR, T PTG E LRI e G i
EUASE I R o 5o AN R 1) 2% 7530 2 1) (R AR S JEA T T 5
g L 5 BRI E P AR 9 0.98, BB L
FRABURERR G, T Vi By B 24 B A IV R AR LU
5390 0.89, 0.86, VLI AA—wZES.

2.3 WWEZEORRRIARM M E S S E i

2.3.1 A5 Welchrom Cig (13 4: (150 mm X
4.6 mm, 5um); YA A FEE-0.2% B R KHE I,
VERRFE > : 0~30 min, 15%~45% H i ; 45~60 min,
45%~15%HEE; Bl 0~21 min 24 324 nm,
21~42 min & 240 nm, 42~60 min & 280 nm.
Welchrom Cig (10 mmX4.6 mm, 5 um) fR¥'F;
PRV 1.0 mL/min; A3 30 °C; #EFFHE 10 pL.

X i PRI

2 M3 i 2

|
|

1

AT 3
1
; |
| |
2 ’ ‘ |
|, H‘I"‘.‘
| SR ——— N —————— - - 4 ,.7, JU 4)7\,\«».4, P LA LI

2.3.2 W EUREICTIE [\) 92227 TR,
233 KA [\ 92237 TR

234 EFZMiEEE B Wistar BEPE KR, 288 12
h G, FRow e, AP R P&, % 12 ul/g
I ig 4524, 43l 145245 30 min Rl Ip 10%
KA (2 ul/g)o XK RIEATRRE, BRI SE, H
JHF T T BRI, I T 3 000 r/min f 25 AL,
B0 10 min S B, BUE 250 N A R R
TR EATE L35 5 R 78 708 A, 10 min Ji5 PR L A
AN 12 000 r/min (25 oL H 25200 10 min J5 BUH
Wk b, AWMU TS, 5% I 1 mL 50%
FE, VR In, T 0.45 um TRALUE IR AL BE S 1HERE
FERHERE 10 pL, 0O K .

2.3.5 FAMERE  Wistar BEPE KR, 25% 12 h
o, FRE R, AR KRIETE, S 12 pl/g
[R50 & ig Z8TK, ZJE4% “2.3.47 IR P RIEAT
Ab

2.3.6  AUFE R M EFR S e K
0.45 pm fFLUEMEALFE I (0 FE S MR AR
AR AT 2 I A ERE R
10 pL, FCECAFEFRE M EIEE, 258 HE 3.

T 35 50 J A R AR B 24 L 1)
Ao, DACR B IS IR A A, 555 24 i v )
s AT IA L, I 415 H, 250k 2y i E
TSR SRR % R R SR S H 04 ) ) b (i
WA HH B s Y 4 I TS A D R R

3

| SN
[
2 ,‘ J
n e
2
‘ R A 24

| |
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- REE 2-IEMY 3-EA, K4

1-chlorogenic acid  2-forsythin  3-baicalin, same as Fig. 4

B3 AR+ mr HPLC &
Fig.3 HPLC fingerprints of different samples
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2 il 27

1 ’ SR (TP N NS B G

st 3 Sl 1 I , A | |
e S PE N NNV N - P SO | e N b W\
0 17.42 34.84 52.27 0 17.42 34.84 52.27 0 17.42 34.84 52.27

4 BHME (S1). FIMERRABR (S2) FIRSIEBRAR (S3) 3 Mi¥HE M HPLC
Fig. 4 Overlap HPLC fingerprints of serum containing drug (S1), in vitro test solution (S2),

and mixed reference substance solution (S3)

i 0ee tH I VR RIE 5 25 100 0% op A i
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3 i
3.1 WEEMKIMELEE

MOBUE I L1 RREAS [R] 72 1) HPLC FR 8Kl i &
BRI LAE Y, Bk, AL, 2599 HPLC
AT A SR AR AL, (o T35 D6 T R o) A2 YRR
BT S 5040 2 BT S AT ER 2,
HF R Y2 P e T 2 B A IR i — 2 (o]
YERLs AR % 72 (R AR A i i, 24 vk
5 RNE P TR SUEI AR RS, T VR A I il
P05 5 A 3 1) 2 S PR
32 WEEKRANMLEESEIL

A ST SUEIE, X 45 29 )5 K BB 24 i F
TP R SE, JEI & 253G . XIS . 28 (1 i
R R P SCEE I LA o0 BT, AT AS [R] 5 4 B
£ PRIOCE O 1 TR P 8 B A 75 N I 34T )
Wr, SR EoR, LTI DR 3 bRy
TR TR SO 4R ) T e, (H B 51 Ui A
BN, BN EA R, ATREEm TR S
5B AT RSN, B0 315
TR A 285 Bk, 4F 48 min 2245 HH LA
LSS A (0 30, {H 5550t R B RAR A 4 3 b
TSI 2 1 min LA F, BT 380G 3ET 5
WA, PN EO A

Zr Pk, 3 FhAS[RIH A BB I 1R i o
PR AN BERS L AE TR BV A5 R 008 3 11 IR
WA LR AR 3 Flidabs o B 25 S
(X E D IR A, Rk 5 IR RNE H ek
WL B2 MRARISr . S5 R 2R XL
POE IR, 3 FHRFR AR N AMEOHE R IF . 72
ARWFFEEN, A RN R Bl T 2k

28 U I 1 R T 2 A
4 g

(P EZ580) 2010 AR ORI E IR 1)
FRbRET ST ERTE. SRR, A BIRET 3
PR HPLC (a3 45 PR T % %%, HAR v v
il AR LU B . ARSESG R F HPLC AR K Ah
FEVRIE i, ] [ IHI 5 XU IR 3 Rl bs
@i

Vg 2 ML A ) 3 B 4 1R R 1R
T FRFR A3 1 B 5 MR AR YK B e I 5 32 B
PR ELEAT RO FE & ¢ A5G, &5 R BIR 2 Bl
AR WEM S, N RNIER IE, %
ARSI 9 FH AR e KA B g
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