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Abstract: Objective To establish a UPLC method for the simultaneous determination of 11 components, including adenosine,
guanosine, 5-hydroxymethylfurfural, ferulic acid, glycyrrhizin, verbascoside, rutin naringin, hesperidin, ammonium glycyrrhizinate,
6-gingerol, and ligustilide in Jinshui Liujun Decoction (£ /K75 R, JLD). Methods The chromatographic separation was achieved
on an Acquity UPLC HSS T3 Cus column (100 mm x2.1 mm, 1.8 um) with 0.1% phosphate acid solution-acetonitrile as mobile phase
at the flow rate of 0.3 mL/min for gradient elution; The column temperature was 25 “C. The determination wavelengths were 248 nm
for adenosine, guanosine, 5-hydroxymethylfurfural and ammonium glycyrrhizinate, 330 nm for ferulic acid, 281 nm for glycyrrhizin,
verbascoside, rutin naringin, hesperidin, 6-gingerol, and ligustilide. The different samples were evaluated with the partial least
squares-discriminant analysis (PLS-DA) by SIMCA 14.1 software to find significant components of the quality between the batches.
Results The 11 compounds were well separated. The RSD values of precision and reproducibility were all less than 3%. The stability
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was good in 24 h. The linear relationship between the concentration and peak areas of the 11 compounds was all linear (r >0.9992). The
average recoveries were in range of 96.62%—103.15% and the RSD values were all less than 2%. Fifteen batches of samples from
different origins were classified into three categories. Using PLS-DA analysis, the content determination result showed that rutin

naringin, ammonium glycyrrhizinate, ligustilide, and ferulic acid were the four components that affected the quality of different batches

of JLD. Conclusion The method is simple, reliable, and accurate, and could be used for the quality control and evaluation of JLD.
Key words: Jinshui Liujun Decoction; UPLC; PLS-DA, ferulic acid; rutin naringin; ligustilide; ammonium glycyrrhizinate
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Table 1 Origin information of decoction pieces used in each
batch of 15 batches of JLD samples
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Table 2 Regression equation, linear range and correlation coefficient of 11 active ingredients

D% EVEpaps r LR /g J&5r EVEpap r LEMEVE /g
Ji Y=43311 X—0.5355 0.9999 1.605~8025 |Z=#&AlKH Y=33142X—13.782 0.9999 6.585~3292.5
5 Y=45235X—0.4641 1.0000 2.766~1 382.5 | & )% ¥F Y=34318 X+0.7190 1.0000 16.87~8 435
5-F2 FILMIEE Y=16 563 X—36.267 0.9993 29.55~14775 | HE g%  Y=1492.4X+05026 0.9995 8.755~4377.5
Rl R 1R Y=58310 X—0.9826 1.0000 1.595~798 6-ZHHE  Y=11413X+2.9725 0.9992 5.395~2 697.5
RNt Y=34352X+0.4449 09998 7.75~3875 |ZANEE Y=30251X—1.2725 1.0000 1.008~504
BHEEPET  Y=20055X—19034 1.0000 2.35~1175
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Table 3 Content of 11 components in 15 batches of JLD

[ > i (mg-g ™)

s PR SF SRR PIZLR HEE BRERHE SEMHE BT HERE 6-EHER HAAN
S1 0.205 0.247 2.894 0.233  0.855 0.229 1.017 2.591 1.310 0.462 0.091
S2 0.189 0.180 2.460 0.199  0.933 0.253 1.433 2.416 1.606 0.385 0.112
S3  0.192 0.165 2.621 0.190 0.892 0.260 1.402 2.798 1.400 0.396 0.098
S4  0.193 0.150 2.665 0.187  0.886 0.249 1.373 2.523 1.615 0.379 0.113
S5 0.193 0.163 2.526 0.192  0.928 0.260 1.408 2.202 1.359 0.397 0.095
S6  0.310 0.374 2.712 0.276  0.700 0.311 0.961 3.761 1.308 0.473 0.076
S7 0.316 0.370 2.733 0.268  0.694 0.310 0.964 4.113 1.075 0.472 0.075
S8 0.320 0.374 2.729 0.274  0.694 0.314 0.931 3.364 1.067 0.478 0.095
S9 0.319 0.376 2.688 0.273  0.692 0.304 0.901 2.737 1.061 0.463 0.094
S10 0.327 0.375 2.729 0.275  0.698 0.305 0.876 2.217 1.049 0.464 0.073
S11 0.226 0.292 2.495 0.163  0.786 0.263 0.729 1.468 0.789 0.400 0.055
S12 0.229 0.282 2.489 0.157  0.773 0.252 0.754 1.621 0.842 0.383 0.059
S13 0.232 0.277 2.499 0.164 0.776 0.258 0.755 1.590 0.866 0.392 0.061
S14 0.234 0.267 2.497 0.152  0.755 0.267 0.740 2.446 0.868 0.376 0.061
S15 0.236 0.260 2.477 0.151  0.746 0.249 0.713 2.752 0.870 0.365 0.061
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2.6 PLS-DA tREIRNIE AKX
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Fig. 2 Hotelling’s T2 control chart of 15 batches of JLD
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Fig. 3 DModX control chart of 15 batches of JLD
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Fig. 4 PLS-DAscore plot of 15 batches of JLD
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Fig. 5 VIP value of 11 components of JLD
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