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HPLC fingerprints of compound liquorice tablets
and determination of seven constituents
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Abstract: To establish an HPLC method to generate the fingerprints of compound liquorice tablets and to determine the con-
tents of morphine , codeine phosphate, liquiritinapioside,, liquiritin,, sodium benzoic isoliquiritin and glycyrrhizic acid simultane-
ously. Compound liquorice tablets were extracted by 50% methanol and analyzed under the parameters as; column; Welch Ul-
timate AQ-C18column (5 pm,4.6 mm x 250 mm) ;mobile phase : acetonitrile-0. 02 mol/L phosphate buffer (pH4.0) , gradi-
ent elution manner;flow rate:1.0 mL/min;detection wavelength:220 and 254 nm;column temperature;35 °C injection vol-
ume ;10 pL. The chromatographic fingerprint evaluation system which was recommended by the State Pharmacopoeia Commission
(2012 Edition) was used to establish the fingerprints of 18 batches of samples. The contents of the 7 chemical markers were deter-
mined simultaneously. The result showed that similarities of the 18 batches of samples were higher than 0.95,27 peaks were as-
signed as the common peaks,and 14 peaks were identified by comparing their retention times with those of reference standards.
Morphine ,codeine phosphate , liquiritinapioside ,liquiritin,,sodium benzoic ,isoliquiritin and glycyrrhizic acid showed good linear re-
lationships within their own ranges (r >0.999 0) ,whose average recoveries were 94.73%-104.45% with RSDs of 0.68% -3.89% .
The method is simple ,fast,accurate ,and could be used for the quality control of compound liquorice tablets.
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Fig. 2 Fingerprint common patterns of 18 batches of samples
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Table 1  Similarities of 18 batches of samples

KR4 (5) AEARLRE R4 () AHLEE
Sample (No. ) Similarity Sample (No. ) Similarity
TH1(S-1) 0.970 2 1(5-10) 0.978
TR 2(52) 0.959 R2j2(S-11) 0.980
TR 3(S3) 0.983 R.253(S-12) 0.986
IR A(S4) 0.956 2 4(5-13) 0.988
5 5(S5) 0.967 2 5(5-14) 0.976
R 6(S6) 0.967 .25 6(S-15) 0.974
R I1(ST) 0.990 FL257(8-16) 0.977
"% 8(S-8) 0.992 2 8(S-17) 0.977
7K 9(S9) 0.984 .25 9(S-18) 0.973

&2 18 HEEmILHIEEXR B B E) K A8 XY IE E AR

Table 2 The relative retention time and relative peak areas of common peaks of 18 batches of samples

o 1146 T F
yp AR HIAHTTR
No 5 1 ] Relative peak area

" RRT

S1 2 S3 4S5 S6  S7 S8 S9 S10 S11 - S12 S13 S14 SIS S16 S17  S18 RSD(%)

1 0.343 0.494 0.693 0.547 0.433 0.544 0.457 0.512 0.507 0.519 0.590 0.498 0.531 0.528 0.596 0.577 0.611 0.591 0.579  11.29

2 0.355 0.6620.223 0.593 0.991 0.750 0.606 0.634 0.634 0.448 0.433 0.429 0.472 0.468 0.432 0.424 0.434 0.434 0.425 32.12
3 0.533 0.2270.360 0.254 0.198 0.262 0.234 0.250 0.248 0.244 0.232 0.235 0.237 0.240 0.242 0.231 0.238 0.238 0.236  12.93
4 0.657 0.1750.161 0.1820.2450.1750.228 0.1590.162 0.143 0.1520.1520.131 0.1270.1130.1190.108 0.118 0.143  23.87
5 0.670 0.5040.3590.7100.686 0.538 0.676 0.780 0.774 0.751 0.828 0.758 0.472 0.501 0.777 0.781 0.744 0.783 0.821  20.68
6 0.697 0.2580.216 0.276 0.428 0.266 0.418 0.222 0.225 0.286 0.252 0.344 0.175 0.218 0.217 0.239 0.218 0.221 0.252  26.15
7 0.710 0.3040.2550.626 0.549 0.493 0.452 0.258 0.276 0.248 0.303 0.277 0.283 0.303 0.297 0.304 0.295 0.293 0.311  32.39
8 0.722 2.0131.9432.1872.1752.4512.4381.9501.9491.5951.328 1.6351.6351.6711.3191.3361.318 1.321 1.348  22.46
9 0.735 1.0771.0501.3131.1391.206 1.793 1.278 1.271 1.607 1.272 1.636 1.164 1.203 1.280 1.292 1.282 1.2811.293  14.77
10 0.747 2.3593.7112.7732.061 2.993 2.605 2.817 2.795 2.699 2.910 2.702 2.630 2.677 3.026 3.060 2.964 2.938 3.029 11.96
11 0.832 0.5610.572 0.539 0.700 0.569 0.572 0.449 0.512 0.419 0.429 0.603 0.476 0.474 0.431 0.406 0.434 0.4200.429 16.53
12 0.843 0.1730.104 0.281 0.369 0.099 0.193 0.142 0.191 0.165 0.232 0.299 0.185 0.179 0.232 0. 190 0.231 0.228 0.234  32.01
13 0.860 0.5240.394 0.680 0.703 0.572 0.627 0.490 0.530 0.646 0.820 0.737 0.534 0.527 0.817 0.763 0. 821 0.800 0.831  20.94
14 0.871 0.3860.350 0.4550.538 0.413 0.412 0.346 0.385 0.340 0.389 0.473 0.347 0.344 0.383 0.344 0.387 0.372 0.397  13.35
15 0.894 0.1350.1320.3090.164 0.1110.1540.1250.1520.1110.2120.1990.111 0.111 0.202 0. 143 0.200 0.166 0.214  31.43
16 0.909 0.498 0.723 0.464 0.394 0.191 0.350 0.461 0.460 0.299 0.209 0.391 0.384 0.3820.200 0.178 0.199 0.1820.210  43.24
17 0.935 0.5020.2820.7160.5830.433 1.1710.6420.666 1.111 0.589 1.144 0.563 0.568 0.574 0.565 0.579 0.570 0.584  36.62
18 0.941 0.1670.154 0.2220.219 0.191 0.164 0.137 0.155 0.150 0.191 0.1850.1450.1490.181 0.1650.178 0.178 0.183  13.73
19 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  0.00
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S1 S2 S3 4 S5 S6 S7 S8 S9 SI0 S11  S12 SI13 S14 S15 S16 S17 SI8 RSD(% )

20 1.026 0.417 0.288 0.331 0.393 0.3140.323 0.2890.294 0.331 0.276 0.334 0.291 0.289 0.279 0.268 0.277 0.276 0.273 13.51
21 1.080 0.4110.068 0.2700.358 0.167 0.401 0.163 0.164 0.497 0.272 0.475 0.278 0.280 0.276 0.265 0.274 0.273 0.272  38.49
22 1.102 0.1890.0930.2000.1430.1690.3290.1060.1120.3490.1920.3130.1750.168 0.216 0.084 0.208 0.177 0.160  40.66
23 1.116 0.2060.081 0.124 0.190 0.158 0.188 0.128 0.130 0.2050.156 0.193 0.143 0.1400.160 0.151 0.160 0. 158 0. 155 20.11
24 1.302 0.1080.1390.104 0.043 0.096 0.1750.085 0.094 0.102 0.0550.0950.1200.1120.059 0.024 0.056 0.049 0.046  44.28
25 1.343 0.307 0.391 0.260 0.426 0.346 0.316 0.250 0.254 0.270 0.276 0.300 0.263 0.268 0.271 0.261 0.274 0.276 0.256 16.83
26 1.380 0.1000.917 0.427 0.508 0.170 1.687 0.646 0.647 0.579 1.280 0.524 0.3100.307 1.350 1.414 1.336 1.302 1.505 61.66
27 1.415 0.4790.7250.2110.421 0.521 0.463 0.467 0.463 0.493 0.237 0.483 0.489 0.511 0.2250.241 0.2190.237 0.238 37.73
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L T2 BEER VT AR 3. PR B 4. HEFE S R IRN ;6. R H ;7. HELBZ . Note:1. Morphine;2. Codeine phosphate;

3. Liquiritinapioside ;4. Liquiritin ;5. Sodium benzoate ;6. Isoliquiritin;7. glycyrrhizic acid.
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Table 3  Linear relationships of 7 constituents
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(1515

Linear equation
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PRI
Linear range ( wg/mL)
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BERA T 7 Codeine phosphate
FEBEH HEH Liquiritinapioside
H ¥4 Liquiritin

I BR4M Sodium benzoate
SHEFF Tsoliquiritin

H #i#2 Glycyrrhizic acid

Y =27.83X 4.733

Y =22.10X -1.89%4

Y =22.61X -10.39
Y = 31.22X -9.920
Y = 29.54X -19.69
Y = 14.20X -8.335

Y =7.73X -52.95

0.999 9
0.999 7
0.999 8
0.999 8
0.999 8
0.999 3

0.999 9

0.225 2 ~67.56
0.446 2 ~6.693
0.7317~219.5

0.374 9 ~112.5
0.952 3 ~285.7
0.402 4 ~120.7
4.765 ~1 429
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Table 4 Results of content determination of 7 constituents
B
§ Content of every piece(mg)
FEih
e gy BTN e e APEM gy TR A
Morphine Gy quiritinapioside  Liquiritin odium soliquiritin O eyThize Total
phosphate benzoate acid
%1 0.38 0.17 1.59 0.76 1.75 0.65 9.25 14.55
J K2 0.36 0.16 1.21 0.57 1.78 0.44 7.46 11.98
K3 0.41 0.18 1.89 0.90 1.94 0.72 8.16 14.20
%4 0.39 0.18 1.62 0.76 1.44 0.78 9.47 14. 64
J"RKS 0.37 0.16 1.53 0.73 1.92 0.63 7.91 13.25
K6 0.42 0.20 2.53 1.28 1.90 0.77 9.27 16.37
KT 0.39 0.19 1.81 0.86 1.94 0.55 8.36 14.10
J K8 0.40 0.19 2.19 1.09 1.86 0.76 8.54 15.03
%9 0.38 0.18 1.60 0.76 1.75 0.57 8. 18 13.42
B#1 0.40 0.18 1.71 0.81 1.94 0.77 8.12 13.93
B2 0.39 0.18 1.67 0.77 1.95 0.74 8.05 13.75
23 0.38 0.17 1.68 0.78 1.97 0.76 7.94 13.68
B4 0.39 0.18 1.68 0.79 2.01 0.79 8.12 13.96
B#5 0.37 0.16 1.69 0.80 1.92 0.73 8.01 13.68
BZj6 0.39 0.17 1.64 0.79 1.89 0.79 7.89 13.56
257 0.38 0.17 1.68 0.80 1.92 0.79 7.77 13.51
258 0.38 0.18 1.69 0.80 1.88 0.79 7.88 13.60
BZ59 0.37 0.17 1.64 0.79 1.93 0.78 7.79 13.47
RSD(% ) 3.89 6.20 15.86 18.17 6.92 14.34 6.79 6.39
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AEUH e R €0 3 e 11 0 1 B oty A i B EE B
XPEEARARUE STk Ko 56 =, HE4% 220 nm {15
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RRAGE PR o X7 AT T o888 00 5 I E
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SRR U 35 PR By, R H R CH RO S
A H R O H R R BRI o3, ELH
TORNEREA, Z 48 hR 3L [F) R B (0 4 2R o B ARk
58

ABIEFE B el 15 S0 E TR AR WA i, i
L5000k BRG0P 1 TR ADURE T 0 25 it D . 18 it
BRI ARLEE Y 7E 0.95 DAL, BRI, AT 52
LU T7 H 5 1) 45 SR 35 B A AR B — 2K
Mo OO 32 23 EAT W ) A X e T B R AT 17 1L
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) 7R855I S 2 (R e A Ty A e Y
10% . 18 #{t5 J5 H w0 Jy vy, ny iR ] £ PR A PR
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By Ay A SRR B e T R A A ) R I
2y, AR A S — R0, & K0T iR R T K
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WA E . H AR E & H R L6 k=
T T R L R, H R N 2R
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M RS B Ak o RS VAR 22
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B 22 5. B 07 H 8 BT SRS X H
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JAITELRE IR i 790 18] 4 5 B 4% 2o AL, 3T
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