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(# FE] BITHREMRFORBF(R-S)FRE KT By & UM &5 RET %,
fE 7 C18(250 mm x 4.6 mm,5 wm,) @4 & AT A H 50% LB, 2 0. 05% B B
(8:92,V/V) # & 3k Jit,, K A = W4 [ 2 4 I 85 (PAD) , % K R &6 & 200 ~400 nm, i £ 4
0.8 mL/min, #HF & # 10 wL, 48 30 C,REK K Z 245 nm, FREW . HKER WwHEBRAES.0 ~
400 pg(R*=0.9998 \R* = 0.9993) &2 RIF W& M X &, (R -S) &A% 2.5 ~300 pg(R® =
0.9991) 2 BIFHI &M X P A A E R E 2 5] h 91. 1% 92.9% 91.3% (n= 6);RSD %4 %
1.0% \1.5% 1.4% , RJ7Ef 8 B ELZMT, EHTRERE RN REES,

[RER] &R G55 W F B 0 R (R-S) FR A R R ; B
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Abstract: A method for the determination of (R —S) — goitrin, chlorogenic acid and caffeic acid in Bangingbaidu

oral liquid was developed by the high performance liquid chromatography with photo — diode array detector( HPLC
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— PDA). The Samples directly diluted by 50% ethanol solution. The mobile phase was acetonitrile: 0. 05%
phosphoric acid solution (8:92,V/V), Photo — diode array detector wavelength range was 200 ~ 400 nm, the
flow rate was 0.8 mL /min,and the injection volume was 10 pL,the column temperature was 30 °C , The recorded
wave length was 245 nm. The test results show that chlorogenic acid and caffeic acid had a good linear
chlorogenic acia = 0+ 0028X = 0. 2311, R* = 0.9998;Y
0.0167X +0.0014,R* = 0.9993 ) respectively. (R —=S) — goitrin was in linear over the range of 2.5 to 300 g/
mL(Y g = 0.0122X - 0.1096,R* = 0.9991). The average recovery rate (n =6) was 91. 1% , 92.9%

relationship in the range of 5.0 ~400 pg/mL (Y

caffeic acid —

goitrin

and 91.3% respectively, and the RSD was 1.0% ,1.5% and 1.4% respectively. The method was accurate and

simple, which can be provided a reliable way for the quality control Bangingbaidu oral liquid.

Key words: HPLC ; Banqgingbaidu oral liquid; (R —S) goitrin; Chlorogenic acid ; Caffeic acid
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1.2 R 5A SRR (4520261702, & &
98.3% ) A HEEEL R IEERT, (R - S) 5 IKE
(#5 . 1117530 — 20130416, 5 H 99.9% ) , MiHERR
(#1t+5:110885 - 201703, &1 99. 7% ) ¥ A [
B2 R E BF ST B 5 B 1 (Merck A W], £
WA ) s W IR (43 B 4l 1= 245 4 AL 2 R A IR A
Al AR EERG PG IR 2K, AT AR 75 I H
MR (5 S E AR A RA A, # 5.
20200321, 2020032101, 2020032102, 20200328,

2020032801 ,2020032802 , B4 XiF FE {358 it + Fh 4 5
ARG LA B F SRR

1.3 Rk

1.3.1 &#%&#H Ok . Waters Symmetry C18
FE(250 mm x 4.6 mm,5 pm) ;A A 205 ;7
ZhAH B:0. 05% BERR A ) 5 s - 1 mL/min; JF4F
10 pLs AR 30 °C AR K R 245 nm, B6 B
VLR F L3R 1,

®1 BERRER

Tab 1 Gradient elution program

8] (min) B A/ % st B/ %
0 8 92
3 8 92
20 10 90
40 30 70
50 8 92
1.3.2 STRKERGHE HERR(R-9S)%&

WRAR R D I Xt Rt o o, o R 5] .
B A 1000 wg/mlL X I8 0 725 T 6 45 90 5 G 2
HHU(R = S) BT X A S A A5 W 1 mL | 2 J5 2 X6
HESRAf 25 W 5 mL OO ME R X BEE 2 mL % R —
100 mLAF s, in e g B 20 B 45 AR Tk
(R=8)#1K%E 10 wg/mL ZLRJFER 50 wg/mL A1
MERR 20 wg/mL AR A KT BE W

1.3.3 Mg FRHE BULE 1.3.2 MK
W, IR ER TR B AR B T 25 LR AR EE 1.2.5.5,
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10,25 .50 ,100,200 ,250 ,400 500 pg/mL 5 i TAE
W, 2l bR 2

1.3.4 BHXSEi s & FWESEBES 2 mL, &
HIEHIE P K%M A 50% B 25 mL, FRE 5
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Fig 1 A reference solution B sample solution
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i, AP ILA(R = S) A HCHR | S IR |l e i 0 T R
BEAAR (X)W (pg) MAARAR (Y, F5[E1E 7
R R Y (o _ymps = 0.0122X -0.1096,R* = 0.
9991, Yy = 0. 0028X — 0. 2311, R* = 0. 9998
Yyuse = 0.0167X +0.0014,R* = 0.9993, £5H 3%
B1. (R -S) G HKEBETE 2.5 ~300 wg/mL LR b
MEFRTE 5.0 ~400 we/mlL 5 HXT R i W AR K4
LRTERR

2.2.2 HEEORE ORTEIPON B AR 10 pL

AL, B LI FE 6 W, LAIGETH BUTE 151
(R =8) HARE SR MNMERRIE TIAR RSD 4351 3
2.2% 1.6% 1.8% ., KUK LRI M6
R EEK

2.2.3 EAMWRE [FHALS 2 1.3.4 T
il 4 6 43 B S I WL, 23 0 T N BORH (B A, TR
R - S) i kE GRIFR | W MERR 05 () 7% 1t RSD 43 3
H1.4% 2.4% 1.9% , BEEAIZ T R E ML, &
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FLRSD 4354 0. 7% 0. 9% 0. 9% , & B 7 il 51
24 hN AR BARE o

2.2.5 eEEpkFaREE SRS R IE AR
M WeEE HIRME 1 mL 5B R 600 pg/mL (H4% )5
PR X PSRV 1 mL 120 pg/mL(R - S) HHKE X} 1R
FRVATR 1 mL 200 g/ mL AMIIHERR X B8 S A 1 L,

EHIEHIE R, A K%M A 50% L BE 25 mL” i
P2 1.3.4 WUR Jy 6 & 4 i i W, P AT 6 1, %
13010 Z I E SR I5RR L (R - S) 5 WA Fnum ik
MR, [PICRAE 91,1 ~92. 9% 2 [a] 78 57 R KUAE
1.0% ~1.5% 28], W32 ~ F 4, FWHZ %N
WORELGT , WA BE R 2% B W] LA A 750K

*2 WEMBOREEKEIRE (n=6)
Tab2 Recovery of Bangingbaidu oral liquid

TR R 53 FEfhFr i/ (mg + mL™") AR/ mg WA A/ mg IR/ % X% % RSD/%

0.6534 0.6542 1.2445 90.36
0.6534 0.6542 1.2599 92.71
0.6534 0.6542 1.2461 90. 60

SRR 91.1 1.0
0.6534 0.6542 1.2513 91.39
0.6534 0.6542 1.2458 90.55
0.6534 0.6542 1.2479 90. 87
0.1256 0.1202 0.2356 91.59
0.1256 0.1202 0.2369 92.60
0.1256 0.1202 0.2331 89.43

(R =-S)HkE 91.3 1.4
0.1256 0.1202 0.2369 92.55
0.1256 0.1202 0.2352 91.18
0.1256 0.1202 0.2341 90.27
0.2101 0.2005 0.3956 92.52
0.2101 0.2005 0.3943 91.87
0.2101 0.2005 0.3978 93.62

HERR 92.9 1.5
0.2101 0.2005 0.3992 94.31
0.2101 0.2005 0.3923 90.87
0.2101 0.2005 0.3987 94.06

2.2.6 ArdifRAeE FFRR O OBL.3.37 IR, N
FHAS G 2 37 A A Iy Y5 AT 5 AR R L (S/N)
=3 A B A R AF R L (S/N) =10 B ik
e R, 25 o, S SRR | o E R A H PR
¥IR2.5 pg/mL, B #mMRZE 5.0 pe/mL, (R -S) 4%
KB HBRE 1.0 ng/mL, ERRE 2.5 pg/mlL,
2.2.7 WX

2.2.7.1 @IEHZEAIEL HC1.3.3 TR A
VWL, BR1. 301 WU g 5k, B BN R AL S i

i C18 (34T ; Angilent ZORBAX SB - C18 (A4}
(250 mm x4.6 mm, 5 wm) ,Waters Symmetry C18 £
(250 mm x 4.6 mm,5 um) . Agilent Eclipse XDB —
C18 1 (250 mm x 4.6 mm,5 pm) Xf =Fh S04 58
N[ =0 (== PS R e (70828 TR Qi p A I T
WZR 3, ARSI KT 9000, 77 &
(P EE 2L 2015 AR M AR A R AL AN 2
Yot S e TR X e AR AR
Vel T, 5 vk S8 e R e R4
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x3 BITHLBER
Tab3 Investigation of Column type

B ] IR iR T BB B
(A Retention time/min Resolution Tailing factor Theoretical stage number
oA
Column type . . .
(R=5) e oo (R=S) o oo (R=S) o o (R=S) X
e SRR mERR e LRIFER AR fi s LRIFER MNRERR fi s LRI UmHERR

Angilent ZORBAX
SB - C18(250 mm
X 4.6 mm,5 pm)

Waters Symmetry
C18 (250 mm
X 4.6 mm,5 pm)

Agilent Eclipso XDB —
C18 #£(250 mm
x 4.6 mm,5 pum)

13.989 20.665 25.901 5.89 3.10

14.074 21.751 26.114 3.10 3.91

15.618 22.680 26.890 4.80 2.05

4.27 1.14 1.34 1.98 18870 12310 10675

5.90 1.56 1.12 1.56 12640 10948 11453

3.12 1.98 2.04 2.54 13421 10032 11212

2.2.7.2 AR WEE RSN
25 °C 30 °C 35 C ., BEEHE T, & WO B e
B RN K, Wi 0. 8 mL/min B, £5 U4
IR B, B R -B(R 4) . ERim s R
FWZ ki FAPE R AT

2.3 FERIE R R IBCEEECT A 6 it PAT 2
0y 4 1. 3.4 TR J5 vk i & Al i s v, A, DU
€ AMRIETF A A (R - S) K FR SRR |
WHERR Y i, A5 R ILER 4,

x4 HERMNELER(n=6)(mg/mL)
Tab 4 The result of the sample content( mg/mL)

G5
%
20200321 2020032101 2020032102 20200328 2020032801 2020032802 X RSD/ %
(R-9)®kHE 0.1256 0.1192 0. 1247 0.1231 0.1186 0.1185 0.1216 2.7
LR 0.6534 0.6421 0. 6502 0. 6404 0. 6408 0.6411 0. 6447 0.9
I 0.2101 0.1998 0.1995 0.2011 0.2032 0.1984 0.2020 2.1

3 iFREHit
3.1 AR R AW EEE X RO S R B PE A
C I T2 B R R TS B 07 1], aARAE , B AR
JEARH MR AR A 25 o, B2 BT R
W], Wy BRI A S B AR N A BB PR BT TR Y
TERP T AR AL ML BUAY £ A FE A HLIR LA
LB 2S5 | 2 SR 2 i R A Y T2 B0y,
PEETT o D95 W P S DIk = A A
PP PR AW i JC R R A2k 5
PR i e ey, R BT 1 R ZE R AR AR A
0%, H&A ZMA R0, E ) 2 1 THUw
DUBRIER G L= S G ., KA (R -S)

g 3

WH (NAREMRS ) AR 0 EZSOR T,
HALZPERIRES E , LA (R - S) IR B & =AE N
T 46 b, e B4 e B R AR 25 A B AR Y
[R5 73 Ol e 5, (B = 1 1=
AV M T MR 1 IR 22 P Bl A 38 i

3.2 BRERRFEWMEE SoE K™
70% 2B, 75% £ B R 50% 2N 50%
Ft )R A [ 4R B R RS TR U O (R
FHALFRAINH ) | B EET ] (20,30,40 min) i#f
TR = o SR OR 52 m , % R Ak R R
WAEA LR , A KERE , Btk ) ¥ T Ll K H B
FN IR A5 700 0 e i S A B[R] fIn AN ) T 4 Ji iR
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PR R KV IR EE AR AR 35 °C, RE A% sk
iR o T P 2 A 23 e FSC I R ¢ 2 1R 1 BB 7
Gy I A 5 N 50% LA R HEBUE
SRRREICRE R 5 30 min AN 1 b
PRI TO B 35 2 5, 10 b (i FH R 7 4 BURE
fAT I P, B3R 30 min, $EHR 2 U, RIAT A {4 = Fh
BT BRI

3.3 wman Atk AT 4 R shAHA
B BN O W (I RE IR . 2 - 0. 4% BEBR (8:92) |
2N -0.05% Wil (8:92) ' HIEE - /K (23:77),
HIEE - 0.02 BRI SIAH pH KT 2.0, % 4
TEFER E RS WL 0. 05% WIRIF pH M 2.3
LAy AH 0. 05% B FR VS WA It sl A B eI 5 —
ol 128 B e, DR TP AT X Ak, O T4 S8
FUB TR T, BT 0 sl A & R 140 XoF
AR E

3.4 HKkevawE B, 7E 200 ~ 400 nm AU
FA B A R AR IERR L (R - S) AR  ImMERR
FROE MW 23 B 7E 324 nm 241 323 nm 4b, =Fb
HLAMTE 245 nm AT B B A RRAE 4, 43
BIREUE SRR 245 nm. BOE RN K

3.5 ®BuesllEfER AR KE R
W RO B ik 22 5 R R AT BB SR JURE 24 1A 1 JoT A
2 MBR R 25 7, HIREA T T 212
SO0 B R A5 M S U 2 b I Y A 2%
R (IR AEZE i R RS E) IiHERR &
T A AR R AR 5 2 800
T A AT AR A AR 7 Al B A Y TR 2Y
M RS AR EROR R A

3.6 it BATERHERE A SRR RS =R AT
JZBE, JC I ME R (0 55 R A vk LR AR R
o PRVE B, ME EE N RUE MR N A MR
WL —ME LA KB 2 1 B i, S0 = A4 TR
A £ T4, AL BRI B, Dy k] 5 | T P R T
S T 3 [2] W EE  X
PR R 22 IR, AR T 0 T A DRl B TR 6 5 B el JiA: T
1o P RS o A 3 Al R O A R R
(R =) HARA BRI IR | WIHE TR 14 75, [a] )t AT

IME R Aol BRI TS 2, 4 SR BRVEAR A 551
BRI i, RSP RL AR E . ] it — AP S8 Al
e BT TR AR T A S ARG, S 77
[ 22 Al B PR AP
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