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Abstract: Objective To establish the fingerprint and multi — component quantitative analysis of Yinqgiao Jiedu Pills,and to provide reli-
able technical support for its quality control and assessment. Methods High — performance liquid chromatography — diode array detector
(HPLC = DAD) was used to establish the fingerprint and simultaneously determine the contents of chlorogenic acid, forsythiaside A and
arctiin in 26 batches of Yingiao Jiedu Pills. HPLC — evaporative light scattering detector(ELSD) was used to screen the illegal substitu-
tion of Lonicerae Flos for Lonicerae Japonicae Flos. Results There were 15 common peaks were identified in the established fingerprint
of Yingiao Jiedu Pills and the similarity was 0.709 —0.997. The cluster analysis showed that the samples with a similarity of less than
0.85 were of questionable quality. Among the 26 batches of samples, there were five batches of samples with questionable quality, the
contents of chlorogenic acid and arctiin in two batches were extremely low,and forsythiaside A in three batches was extremely low,and
the quality analysis results were consistent with the fingerprints. Among the 26 batches of samples, Lonicerae Flos(positive samples)
could be detected in the batches of samples, and the positive rate was 11.54% . Conclusion The method is accurate and reliable,

which can be used for the quality control and assessment of Yingiao Jiedu Pills.

Key words: Yinqgiao Jiedu Pills;fingerprint;multi — component quantitative analysis;non — standard method;quality control;quality assessment
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Tab.1 Gradient elution program (% )

B Ji) ThE(A) 0. 1% % B: %7% (B)
0 ~ 50 min 750 93—50
50 ~ 53 min 50—7 50—93
53 ~ 60 min 7 93
2.1.2  BRE A&

B S VA U IRUK B L (BFR%) 0. 9 o, B8 K %6 L (B
WE) 1. 35 g, KE % FRE , B HIEHETE M R % A 50%
H B2 50 mL, Bk 8 i &, B ()R 250 W, 40Kl
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Fig.1 HPLC chromatograms

40 kHz) Zb ¥ 30 min, i E 200, AL IR 19 T L BT
IR LR, RS .

B — X6 R BA 1 R HRUAE 5 vh 4% 25 R A % BR 2 41
Z B ot VA VR IBURE St e Ak T LU B BURE: | ek VR
il 28 T 12— il 28 X IR 2 WAV R o

BAL— T R VA R < B S R ) R 2P B ) R
ST R SR TR A OB S B B A
i, K ARE N 50% W R 0 i8R 1 mL
0. 1 mg B —XJ B SRV

TR B % R VA T < B IR R 0 R LSRR T A )
R 2R 3% 0T BER A38  R AR E I 50% FH A
BT AR EE 43 M 113.1,96. 58,96. 57 wg/mL YIRS
Xof BT o
2.1.3 OB TEFERG

F % A U] — A 10 ul, 3 2. 1. 1300 |
O S5 BEERE 6 UK, I R IR 15 A 45 2R LA Ir]
TR o B BRI 1) 13 50 (R EA BT 2924 30. 3 min)
RS BRI 1 ~ 15 5 W AR X O B R ) ARTRE %o 06 17 R Y



202143 H 5 H 45 30 %55 5 )
Vol. 30, No. 5, March 5, 2021

China Pharmaceuticals

3 g

Inspection and Test

RSD ¥J/NF 1.00% (n =6) , KWL EAE B E B Af.

Fooe M R — (A WL Fe 2. 1 T TR
TSR T0,2,4,6,8,12,24 h INFESEHEAE 7 W45
LA 13 SN2 MG | 1 ~ 15 506 (1) AF X4 B8 1 1) A
XIS ALY RSD Y9/NT 1.80% (n=7) , WL
VSURTE 24 h AR .

A A IR —HE (K5 1703370585 7 4y,
AR ) A AR T T, T AR S5 2R DL 13 S S
HRUEE 1 ~ 15 5 WA 1) R X B B [ R R %o e T R 5 6 1Y)
RSD HJ/NF 1. 00% (n =7) , WA Ik A2 M R,

FEAE DTS TN LA TR + 3 T A — %o Bt V5 VR AR T
FE , HORE A 15 06 1) R B B 0] B 58 AR 25 L, 45 SRR
FRor g 4 SRR IR 0 6 R IESIBR T AL UE 8
HEH, 0 12 0 13 AR TEILE 2,
H ) 28 1) B — X BB A U Ry R R A T, SRR AL
Tk U (1) PR B B ) B SR A E LB, S5 R 2,3 ,4 )8
SR, 1,6,9,12 JEiEM, 16 7,8 & H HL, 0% 13
J& 4551

U/mV
140 4 G
130
120
110 6 IR A
100
90
80 10
70
60
50
40 2
30 1
20 3
10
0

13 B33

14
12 3% 1

£/ min
0 10 20 30 40 50 60

B2 5L EESFEERIA

Fig. 2 Identification of characteristic peaks in fingerprint
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Fig.3 Matching diagram of Yingiao Jiedu Pills(some examples)

with Mark peak of standard spectrogram
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Tab.2 Similarity of Yingiao Jiedu Pills

H&%hST AR | HRBT AL | #E%T ARA
1 0. 885 10 0.997 19 0. 848
2 0. 888 11 0.996 20 0. 847
3 0. 896 12 0.997 21 0.997
4 0. 889 13 0. 994 22 0. 988
5 0.995 14 0.992 23 0.977
6 0.995 15 0.999 24 0.975
7 0.996 16 0.759 25 0.976
8 0.996 17 0.709 26 0.978
9 0. 895 18 0. 823

SR SR 5 B AR A, 48 5 W] RE i R AR
JEAE 0. 95 Lh_ B )X BT, 45 6 1 R SIA Y , 75 7
2R AL R P SRR R A [ O 2 T A 2
S, WA WF 5T R 52 PR 34 10 7% SR 1 A 3% 300 1 55 B 0 1
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dn (G528 18,19,20) , i AR G 2 i R R AR A
B2 LA I UE S HAFAE IVRAE AL IR A S iR AR
BHA SO ; R IR AL N 0,80 ~ 0. 90 FAE &
25, Re A R BORH AR L (EL R T I AR A
F & BRACAE SR I I S5 T s I 22 /N e 2 7R
WY, PRI SR AR RE A0 AL 15 0. 85 1Y R Bt B AS REHS
AR TR AL FLAR I 4 X 40 oK o 4) AR BLEE S 0. 80 LA
TR 2 A (G R 16,17) , B3 b B R 6% I R
A BEH o ARG AR AE AR AL T B0kE DL Se - RS
IRSE . TR , 48 S EEAELBEAE 0. 85 LATF BRE i 4 m] 7
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Fig. 4 Cluster analysis of fingerprint similarity
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Tab.3 Cluster analysis of Yingiao Jiedu Pills

AR HAE () ao(%)
>0.95 16 61.54
0.90 ~0.95 - -
0.80 ~0.90 30.77
<0. 80 2 7.69
E - AR H
Note: — indicates not detected.

it P L A X R R (96. 58 pg/mL)3 mL, B
10 mL 25 &, i 50% YRR B R 20 B8, 4550, Uk,
A3 3,5, 10 L Ko A B i R IR T A 6F IR T R
(96. 58 pg/mL)5,10, 15 wL, PR BT o K % B A 35
A %k B A K (96. 57 wg/mL) 1 mL, & 10 mL %5 3
L 50% W B 2 20 B8 #8550 B At , 4 5 5,10,
20 L Ko Fs R AT 2R 35 41 X5 BE 5 78 T (96. 57 pg/mL) 5,
10,15 L, FERE AT B DL TR C V) AR AR R &
(X, wg) AR AL BR HEA TR A [0 5, 7525 43 [B1H 5 2
GRS YA AR D AR S N 2k 5 R LA o ]
B, 30 3 e E PRI R ( S/ N =3) 5@ &)
(S/N=10)FEILF% 4.
x4 IVTHOHEEXR KENRMEESRERER

Tab.4 The results of linear relationship,limit of detection and limit

of quantitation of three compounds
WA YA e B GRER(ng)  BUR(ug) £ER(w)
SR Y=1782.28 X +4578.33 1.000 56.55 ~1696.54 0.04 0.12
HHMEEEA V=1399.7X-52452 0.997  86.92~1448.63 0.09 0.29
54 Y=17048X+4995.7  0.999 43.29 ~1448.57 0.03 0.10

2 B2 A < G 728 W ] — (VA VR, T A
6 WK 45 G JE IR MR A4S ALY RSD
Ay 9IM 0.65% ,0.79% ,0.35% (n=6), F L EEKE %
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WAHEATE .

A MR  BUR —H (54 17033705) K i 7
0y, MR A AR A R, AR 25 R R R i
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Fig.5 HPLC chromatograms of single reference material solution

and reference solution
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L) W2 SRR B - 301 & ARG 2 R 1T A &
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[A], BEAS B A ALY A 1 Ok I R o, A Y T IR 2 0 1
FHIAD) , 22 AR Hoh 455 oy 18,19,20 11 3 HLAE h 1)
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Tab.5 Results of recovery tests(n =8)

i BT HLAT RAT AT w@kE X RSD
A
(g) (mg) (mg) (mg) (%) (%) (%)
B R 0.4501 1.2348 1.3554 2.5732  98.75
0.4500  1.2345 1.3554  2.57187  99.17
0.4502  1.2351 1.3554  2.5607  97.80
0.4503 1.2354 1.3554 2.5615  97.84
98.66 0.68
0.4500  1.2345 1.3554  2.5818  99.40
0.4501 1.2348 1.3554 2.5784  99.13
0.4504  1.2356 1.3554  2.5639  98.00
0.4500 1.2345 13554 2.5784  99.15
BT A 04501 11371 13020 24219  98.68
0.4500 1.1368 1.3020 2.4200  98.56
0.4502  1.1373 13020 2.4284  99.16
0.4503 1.1376 1.3020 2.4212  98.59
98.95 0.59
0.4500 1.1368 13020 2.4228  98.77
0.4501 11371 13020 2.4431  100.31
0.4504 1.1378 1.3020 2.4232  98.72
0.4500 1.1368 1.3020 2.4231  98.79
+EH 0.4501 1.6435 1.6667 3.3267  100.99
0.4500 1.6431 16667 3.3378  101.68
0.4502  1.6439 16667 3.3242  100.82
0.4503 1.6442 16667 3.3252  100.86
101.60 0.72
0.4500 1.6431 16667 3.3539  102.65
0.4501 1.6435 16667 3.3540  102.63
0.4504 1.6446 16667 3.3378  101.59
0.4500 1.6431 16667 3.3323  101.35

2.2 WREBER/EEESFERNIHRERIEFEESER
(A RE S A FEH ) Waters Sunfire Cis £ (250 mm x
4.6 mm,5 pm) ; FEIE A 30 °C ;s 21 (A) -0. 4%
FETR (B) , 16 B VR AR P UL 3% 75 7 A 1. 0 mL/min; #F
FEHEA 10 plo
7 WEEBERBERF (%)

Tab.7 Gradient elution program of mobile phase(% )

it 1) TR (A) 0. 4% B8 (B)
1 ~10 min 11.5—15 88.5—85
10 ~ 12 min 1529 85—71
12 ~ 18 min 2933 7167
18 ~ 30 min 33—45 67—55

F6 HREEWELER (mg)

Tab.6 Results of content determination of samples(mg)

BT GRB AREBEFA AFF | K% RRR AEBFA 45
1 16.21 15.02 22.19 14 12.62 46.84 24.32
2 16.83 14.42 21. 64 15 13.51 41.41 24.33
3 16.20 15.03 22.18 16 1.81 16.22 0.45
4 16.22 14.41 21.60 17 0.91 14.41 0.18
5 16.21 41.42 25.21 18 14.42 5.44 17.12
6 16.83 39.58 25.81 19 12.60 5.43 24.31
7 17.42 45.63 25.21 20 13.52 4.53 18.91
8 18.04 45.01 25.21 21 15.32 35.12 20.74
9 16.21 15.03 222 | 22 13.52 27.01 19.81
10 16.22 43.84 24.61 23 17.10 28.82 24.27
11 12.62 40. 81 22.23 | 24 16.21 26.12 22.53
12 12. 64 40.21 21,60 || 25 14.38 13.39 20.71
13 12.01 33.61 21.02 | 26 16.21 27.02 23.38

R4 AW 58 rp & B A, R B S AR S (G
58 16,17,18,19,20) B I A7 76 Jit & 0] &, 5 48 2C
P 35 A ABLBE 3 BT 45 SR — 350, AR BE YR 0. 85, it i
fF5E

Waters 2424 ELSD Kl #8 S50 AW R 60 °C ;
NIIF R 60% ;3G 5560 1505 512K 35 psio

VSR - 1 4%/ AURE S, M R s BT e, B ELSE A
TEHH, A 50% F RS 30 mL, 7S (T35 300 W,
Wi Ny 53 kHz) Kb P 30 min, 383, BEW 5 T, 5% K
30 mL S, FH KRR IE T BEAE I 2 W, AR 30 mL,
A HE TR, TR 30 mL VR 1 B IF T Rk
T BRI IV EE 10 mL S A , A Ry AR 8 VR BB
SRR AE MY At X 2R 4 AR 1 Y T R R A BA A
ity , SRR IR 5 2 VA B 1 s B T B (. T
HA AR A K AR AR o, ()35 1) 45 4 AR AR X IR 2 M VA
K LARAE XS FEZ A V5 W o

LIRS KB BRL BT BN LW A 2
IARTE X B F AR A 1 B2 ST AR5 R B,
BHERE L 7E ) | Z2 07 S 2k 0 B G T4, 1 1LARAE
PO (o e B 5, 2 AR A6 T ML 410 F L JEm B .
Fr IR AE R AR AL TORE, m] ] 08 A6 ) £ 1% 0, A fg
R T NS AR MR IEPE R kA L AR AR AR B
g E LA 6,

FESR AR AE TN - 26 HLAE 5L K BEILA 13 3L, 45
ARG A T I AR NS W A £ REILA 13 41t
3OHEAE H P, B @5 dE w0 R, BHPER 1R
11. 54% , F WA SEAFAE R 40 A lb 38 ) GMP AH B AE
AFERREBARL A/ IR A BRI i B WL 7,
3 iFig
3.1 FREKREER

G A B ALBRA T2 bR AT PR O] R A T, 26
HEAE S 2R WA 56 4230 A 45 o B T 245 5 A AN
i, AR FOR RIS R 1 8 )2 3 S ) P i
BAFE—EE T RS 2257 (HI0 K 2K, i)
PRUERS 36 45 R G A% .

3.2 BUEERSHOEREESTERETEH

BAR AL 9 WRETM ALY, &R AL N Y,
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Fig. 6 HPLC chromatograms for specificity test
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Fig.7 HPLC chromatograms for determination of Lonicerae Flos in

some samples
FAIT AT R B B A3 RSB R R AT
FAEZS H R 2 9 R HITT AT
FAE RS, FUOR A G 40 HT R A R L i o0 245
FRFAE , BR A HPLC — ELSD 007 3 4258 AE il 3%
T H RS ITEFR SUE RS CR A HPLC - DAD ) A5
B, I rf o 2 B e e HLEA 2R A R R I AR A3
EAT A S , DA I e dl o , A BN %2 .

F& ORI E KA VRN B i S R
A A LA T 0. 85, i AFBE A5 R /R, A 2 it (45
H 16, 17) SR 5 R B A4 35 45 & A AR, f 3 (G5
18,19,20) B 1 A & S ARA, i 77 5 . 8 8 &S
&R E S B A Y 5 e ——XF B, R s AR
AN 26 HEFE M ARER 30 5 4% 3224 100. 00% , #51%
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D7 VR U AT BE RN 19, 23%  FE S AFAEANIZ AL T #E
B DA TSI OB HE

2015 45 Ji (e B 24 i (—35) ) B % SR O A
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