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WE.BHN Zi2R0AMEoRRESHRMER (HPLC) LB # , AR % R4 TR E ik FiEk &4 % DIKMA
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AT IR SRR AR S AR AT A D B B R A E 4 A 4 0.136 1,0.1193,0. 091 9,0. 198 7,
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HPLC Fingerprint of Jinyin Lidan Oral Liquid and Simultaneous Determination of

Multiple Components in Jinyin Lidan Oral Liquid
ZHAO Lijuan ,WANG Xin,PAN Xinbo,Ll Caidong
(The Second People’s Hospital of Lanzhou ,Lanzhou,Gansu,China 730046 )

Abstract: Objective

an HPLC method for the simultaneous determination of multiple components in Jinyin Lidan Oral Liquid. Methods

To establish a high — performance liquid chromatography (HPLC) fingerprint of Jinyin Lidan Oral Liquid and

DIKMA

Diamonsil® C column (250 mm X 4.6 mm,5 pm) was adopted, the mobile phase was acetonitrile — 0.1% phosphoric acid
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aqueous solution (gradient elution) ,the flow rate was 0.9 mL/ min,the detection wavelength was 254 nm,the column temperature
was 25 °C,and the injection volume was 20 wL. The Similarity Evaluation System for TCM Chromatographic Fingerprint (2012
Edition) was used to construct the characteristic spectra of 21 batches of samples to calculate the similarity. The common peaks
were determined and identified, the principal component analysis was conducted, and the contents of eight components were
simultaneously determined. Results There were 18 common peaks in the HPLC fingerprints of 21 batches of samples with
similarities = 0. 947, 0f which eight common peaks were identified. Gallic acid, schaftoside, neohesperidin, berberine hydrochloride and
ammonium glycyrrhizate scored higher in the three principal components in different batches of samples. The average contents of
gallic acid, chlorogenic acid, schaftoside, glycyrrhizin, naringin, neohesperidin, berberine hydrochloride, and ammonium glycyrrhizinate in

the eight batches of Jinyin Lidan Oral Liquid were 0.136 1,0.119 3,0.091 9,0.198 7,1.390 5,1.655 0,0.089 9,0.028 9 ¢/L,

respectively. Conclusion The established HPLC fingerprint and the method for simultaneous determination of eight components can

be used for the quality control of Jinyin Lidan Oral Liquid.

Key words:Jinyin Lidan Oral Liquid; HPLC;fingerprint;simultaneous determination;content determination
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HHEAF 0.190 0 g/ LA EZ 11 1. 099 8 ¢/ L i 8 5 1F
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e %k R 4,30, 1,45, 0.53,1.35,9.23,9.65, 0. 75,
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Fig. 1 HPLC superimposed fingerprints of 21 batches of Jinyin

Lidan Oral Liquid
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Fig.2 Reference fingerprints of Jinyin Lidan Oral Liquid
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Tab.1 Similarity analysis of fingerprints of 21 batches of Jinyin Lidan Oral Liquid

St 82 S3 4 S5

56 7 S8 S9 S10 st S12 S13 Si4

SIS 816 S17

SI8

SI9 S0 S

1.000
0.992
0.996
0.993
0.983
0.989
0.994
0.987
0.991
0.980
0.987
0.985
0.958
0.992
0.986
0.983
0.988
0.985
0.991
0.991
0.993

0.992
1.000
0.992
0.993
0.984
0.992
0.991
0.990
0.988
0.975
0.987
0.976
0.959
0.984
0.981
0.975
0.977
0.973
0.984
0.984
0.989

0.996
0.992
1000
0.991
0.983
0.991
0.994
0.987
0.994
0.984
0.989
0.987
0.962
0.989
0.981
0.983
0.985
0.983
0.989
0.989
0.990

0.993
0.993
0.991
1..000
0.995
0.997
0.998
0.994
0.994
0.980
0.987
0.979
0.960
0.991
0.988
0.981
0.983
0.979
0.990
0.989
0.989

0.983
0.984
0.983
0.995
1.000
0.9%
0.994
0.988
0.992
0.975
0.982
0.971
0.947
0.985
0.985
0.978
0.977
0.971
0.987
0. 985
0.979

0.989
0.992
0.991
0.997
0.996
1.000
0.997
0.992
0.99
0.985
0.991
0.982
0.963
0.990
0.989
0.984
0.983
0.980
0.991
0.991
0.988

0.994 0.987 0.991
0.991  0.990 0.988
0.994 0.987 0.994
0.998 0.994 0.99%4
0.9940.988 0.992
0.997 0.992 0.99%
1000 0.996 0.995
0.996 1.000 0.986
0.995 0.986 1.000
0.983 0.973 0.992
0.99 0.98 0.993
0.987 0.982 0.987
0.960 0.954 0.966
0.992 0.987 0.9%4
0.989 0.985 0.985
0.98 0.978 0.991
0.987 0.979 0.989
0.983 0.975 0.987
0.992 0.986 0.995
0.992 0.985 0.995
0.988 0.985 0.986

0.980
0.975
0.984
0.980
0.975
0.985
0.983
0.973
0.992
1.000
0.994
0.989
0.979
0.992
0.979
0.993
0.989
0.992
0.992
0.993
0.983

0.987 0.985 0.958 0.992
0.987 0.976 0.959 0.984
0.989 0.987 0.962 0.989
0.987 0.979 0.960 0.991
0.982 0.971 0.947 0.985
0.9910.982 0.963 0.99
0.990 0.987 0.960 0.992
0.986 0.982 0.954 0.987
0.9930.987 0.966 0.994
0.9940.989 0.979 0.992
1000 0.91 0.976 0.995
0.991  1.000 0.977 0.991
0.976 0.977 1.000 0.971
0.9950.991 0.971 1.000
0.985 0.983 0.968 0.99
0.995 0.989 0.964 0.99%
0.9910.990 0.963 0.997
0.992 0.988 0.967 0.99%
0.996 0.990 0.968 0.999
0.99 0.993 0.971 0.998
0.990 0.988 0.973 0.991

0.986
0.981
0.981
0.988
0.985
0.989
0.989
0.985
0.985
0.979
0.985
0.983
0.968
0.99

1.000
0.982
0.987
0.983
0.991
0.992
0.992

0.983
0.975
0.983
0.981
0.978
0.984
0.986
0.978
0.991
0.993
0.995
0.989
0.964
0.99%
0.982
1.000
0.998
0.996
0.997
0.996
0.981

0.988
0.977
0.985
0.983
0.977
0.983
0.987
0.979
0.989
0.989
0.991
0.990
0.963
0.997
0.987
0.998
1.000
0.998
0.997
0.997
0. 985

0.985
0.973
0.983
0.979
0.971
0.98

0.983
0.975
0.987
0.992
0.992
0.988
0.967
0.996
0.983
0.99
0.998
1..000
0.995
0.995
0.984

0.991
0.984
0.989
0.990
0.987
0.991
0.992
0.986
0.995
0.992
0.996
0.990
0.968
0.999
0.991
0.997
0.997
0.995
1.000
0.999
0.99

0.991
0.984
0.989
0.989
0. 985
0.991
0.992
0.985
0.995
0.993
0.99%
0.993
0.971
0.998
0.992
0.996
0.997
0.995
0.999
1.000
0.992

0.993
0.989
0.990
0.989
0.979
0.988
0.988
0.985
0.986
0.983
0.990
0.988
0.973
0.991
0.992
0.981
0.985
0.984
0.990
0.992
1.000

xR2

Tab.2 Rotated component matrix

Jinyin Lidan Oral Liquid

EEMBORKRER ST REERE

SNIRA

of principal components of

IR RATE RRR OB 4EH

)83

HEEE  LRIER HERE BRI

PCT0.265 -0.273 -0.150 0.004

Pz 0.243 0.5  0.152

PC3 0.661 0.446  0.740  -0.5%

0.107 0.481
0.257 -0.802 0.810

0.088 0. 144

0.839 0.836

-0.010 -0.028

0.197 -0.242

Wk Rt AR

mAU
450

400
350 4
300 4

200 4

150

100 4 |
50

mAU
450 +
400
350
300 4
250 -
200 -
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100 2

503 '}\a
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A
x B ’J,"“ﬁx 2. i@lﬁ;

T
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L) _'J |
10

1 ¢/ min e e e
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3. Ah¥ar 4. H3EIF
A RA Xﬂ'%uum\/fi B. XS iR

E3 SXHREaER

1 /110 :

st

o B8 R, #2 2. 1 T A &%
HERERE (X, wg) IR AR TR (Y) AR bRifE A T2
BIH  DMERE (S /N)3 -
PR AR I3,

H 2 B SR 2. 2 N IR
B2 10 Tk
F R E TR L%

1 A EAE

SFHEAED E | LA

(R

A X R A RS

FED 22 6 YK, i 5% (3%

IR BRI H R B

‘3

RIR /INBEBR | B R A 06 THT AR AR RSD 4331 Sy

5.4 6. AR 7. HEEEA 8. W msk

1. Galicacid 2. Chlorogenicacid 3. Schaftoside 4. Liquiritin 5. Naringin 6. Neohesperidin 7. Berberine hydrochloride 8. Ammonium glycyrrhizinate

A. Mixed reference solution B. Test solution

Fig.3 HPLC chromatograms
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®3 ST HSHEKMXR KWSEEMENR.EEMR (0 =6)
Tab.3 Linear relationship,linear range, LOD and LOQ of eight

components (n=6)

i) Bl o GEERG)  BARGe  RER(w)
Teta [=180x 107K+ 93794044 0.9997  0.09~3.148 0.018 0.033
RRE L=1158x 10X +6567.1627  0.9997  0.036~1.121 0.015 0.045
TBEE  L=LIOXULOULO0S 0996 000042 0007 000
EEES T=0.210x10° K+ 91911662 0.997  0.051~1.012 0.017 0.051
L)€ F=3508x 10K +45803.442  0.9997  0.344~6.878 .04 0.138
R L=3 12010 +46580.5782  0.9997  0.384~7.689 0.051 0.154
ARbER F=3.058x 107 +46450.1267  0.9995  0.026~0.520 .03 0.168
35k L=039Tx 00K +6231.417  0.996  0.01~0.223 0.003 0.010

0.55%,1.31%,0. 86%,0. 81%,0. 76%,1. 31%,0. 78%,
0.81%(n =6) , FHLENE R E R 4T

FeoE it  BORR A (S21) 482 2. 2300 I 7 kil 44 itk
SRR, N T IR R 0,6,12,24,48 hF 2. 13 F
OSSR IE | IC SR AR L 45 R IR 4R
iR RIS CH RO MR BT R AR IR /NEE
B R B 0 AR K RSD 43 )R 0. 55%, 1. 10%, 0. 68%,

1.54%,1.33%,2.68%,1.82%,1.39% (n =5) , £WH%E
T AL S VA TR 48 h N ERE -

FEVERE  BUR A (S21) 3% 2. 1300 F e A vl &
P 6 07, 44 2. 1 T G A5 AR I 2, 10 s
AR, JFTHERE L B i A R IR (SRR 2 s
T H R AR B B BRI/ NS H R R R o
() RSD 3 % 9 1. 46%, 1. 68%, 1. 85%, 1. 97%, 1. 96%,
1.92%,2. 76%,0. 17%(n = 6) , £ ik EE R I

TEE NG A T S A (S21)
T, BN 2. 2300 B — X BRIV, 42 2. 2 T R O
2 A A A TR, 4 2. 1 TR g SRR RN A L I
SRR T IR R 3 S5 2R L3R 4
2.5.2 &EMNE

B8 HEAE i, 442 2. 2 0T Jy i ol A b A L
2. 130T o i S5 A AR I S 10 SR 0 T AR, TR 4 A0
)& AR RS

3 itig
3.1 MEISIRFE

< 1 P REL 10 98T P R 2 A R S R L S i

F4 MERIKRELER(n=6)

Tab.4 Results of the recovery test(n =6)

A HEA%(mg) PAT(mg) WEE(mg) WKE%) X(%)  RSD(%) A #E4E(mg) MAE(mg  WEE(mg EKE%) X(%)  RSD(%)

ARTR 0.308 0.291 0. 602 101.03 )& 2.778 2.749 5.539 100, 44
0.308 0.291 0.587 95. 88 2718 2.749 5.501 99, 05
0.308 0.291 0. 601 100. 69 2.778 2.749 5.515 99. 56

98.57  2.03 99.80  0.63
0.308 0.291 0.593 97.94 2.718 2.749 5.546 100. 69
0.308 0.291 0.591 97.25 2.778 2.749 5.517 99, 64
0.308 0.291 0. 595 9. 63 2.778 2.749 5.511 99,42
BR% 0.267 0.286 0. 565 104.20 fiye 4,915 4,94 9.817 99. 15
0.267 0.286 0. 552 99, 65 4,915 4,94 9,851 99, 84
0.267 0.286 0. 549 98. 60 4,915 4,94 9.826 99.33

0.28 217 99.48  1.45
0.267 0.286 0.562 103.15 4,915 4,94 9,963 102,10
0.267 0.286 0. 559 102.10 4.915 4,94 9.762 98. 04
0.267 0.286 0.553 100.00 4,915 4,94 9,780 98. 40
A3 0. 189 0.204 0.385 96. 08 ABRER 0. 161 0.158 0.309 93.67
0. 189 0.204 0.387 97.06 0. 161 0. 158 0.317 98.73
0. 189 0.204 0.398 102.45 0. 161 0.158 0.315 97.47

99.59  2.56 9.41  2.30
0. 189 0.204 0.395 100,98 0. 161 0.158 0.312 95.57
0.189 0.204 0.392 99,51 0. 161 0.158 0.31 94.30
0. 189 0.204 0.396 101,47 0. 161 0. 158 0.317 98.73
HEF 0.492 0.475 0.942 04,74 HHEE 0.049 0.047 0.099 106. 38
0.492 0.475 0.962 98.95 0.049 0.047 0.098 104.26
0.492 0.475 0.950 96.42 0. 049 0.047 0.096 100. 00

9.3 2.36 102,48 3.06
0.492 0.475 0.956 97.68 0.049 0.047 0.098 104.26
0.492 0.475 0.971 100. 84 0.049 0.047 0.095 97.87
0.492 0.475 0. 945 95.37 0.049 0.047 0.097 102. 13
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Tab.5 Results of content determination of eight components in
Jinyin Lidan Oral Liquid (g/L)

’E O ORRTR RRE DAEE HRE BAE FRAE AR0ER HERE

20091128 0.1211 0.1644 0.0664 0.2423 16174 16293  0.0755  0.0254
20191206 0.1291 0.0792 0.0924 0.2095 14896 23441  0.0772  0.0298
20091213 0.1631 0.0934 0.1199 0.2103 15041 1.2416  0.096  0.0351
20191220 0.1740  0.0760 0.1121 0.1991 1455 11777 0.1112  0.0361
20200401 0.1252 0.1865 0.0810 0.1612 1.4403 1.7682  0.1086  0.0302
20200408 0.0946 0.1191 0.0796 0.1581 11018 1.2400  0.0935  0.0230
20200415 0.1590 0.1289 0.1083 0.2122 1.4033 18732  0.0893  0.0325
20200429 0.1230 0.1066  0.0756 0.1969 L1111 1.9659  0.0644  0.0194
X 0.1361 0.1193 0.0919 0.1987 1.3905 1.6550  0.0899  0.0289

=

R RS S A MR, T A s B IR A
B 2 S 1 A3 O, AT I BRI R IR B O
SR S S v b A P IS L A S R A LR A L R
BCCR B J F BRSSO B2, nl R HE A 38 IS
ORT BATE JEAN B2 AT A TR AR
IRJR ORI, s O H R AR Sl 2, T R A
PEIFNTE 2451100 AR 2020 A R T 2 3 (—358) ) B A G
SCHRARIE 14 X6 T T 45 20 A RO A3 i A T 0 A
FrEE TR, R IRANY AN PR A
A7 CH B IR AR S5 A6 50 rh Jo ek s, R
R 24 B 2R B e R o b 5 R AR ARk, e &
i AR TR SR SR IR A5 8 A o3 A kil F5 4 o
3.2 REEIE MR AKERE

HORge 58 T HEE - 7K 206 - K P EE - B
OG- WETR A5 L ShAH A 45 5 () 2 i, 25 SR & B, DA
ZNE - 0. 1% BERR KR Z R i sl AH JfHE 4 0. 9 mL/ min
1 N 5 A = S - = e/ O oy o
TR, B T BRTE 215,271 nm I AR WIS 8 |, 2t
PR 218,326 nm P, B AL E 271,336 nm P K 4b
WSO, Al B BR B TE 283 nm KA A e K
Wl , 3 R /N BE B AE 228,264, 345 nm % K AL A BRI
W, H B R KR K AE 216,276 nm Ak, H R R 8%
e KW K FE 254 nm b o 15 52 A K 210, 254,
326 nm, XF 4506, % TH 210 nm % KA FEAE 558 I T 2% i
U, 326 nm P ARA B IR H B EEA O, 254 nm
P A o B BE LR A, & A E B ST R N M X R
P R, MO REARIIE K R 254 nm,
3.3 EBMHSIEN

S R IR IR AL T B A M R 2 A iy
A WP 25 SR, 4 X S o 4 G T 5 000 4 i i
T EAT TR — R 2 o vk b iR

ZHHE R A I AR IR T8 b, BE K 38 40 Ml S B D 4 4

A5 B BRI o) ACHIF 5 v e AR 4 o A IR AR

S 3 Y SE A b, N 32 4 A B Ik 6 21 AR

8PP LA HEAT VAN, K BRER R /N | H R IR S BT e

T I T R IR 1Y B S AR AN [l AL R AR ) A

TE—E 255

3.4 FHiEFEM
AHIFGE ST 4 A R AR 11 IRV 4 SR, B H:

Hh 8 A o3 B S vk TG R M R R Y

BT AR B, AT TR A B AN
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