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Establishment of Quantitative Analysis Method and Evaluation System for

Liuwei Dihuangwan
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[ Abstract] Objective: To establish a method for the determination of 14 components in Liuwei
Dihuangwan and set up a scoring system to evaluate the samples from different manufacturers. Method: Ultra
performance liquid chromatography-triple quadrupole tandem mass spectrometry (UPLC-QqQ-MS/MS) was
established for the quantification of 14 components (allantoin, gallic acid, rehmannioside D and so on) in
109 batches of Liuwei Dihuangwan from 12 manufacturers and 4 dosage forms. At the same time, morroniside,
loganin and paeonol were quantified according to the methods under the content detection item of Liuwei
Dihuangwan in the 2020 edition of Chinese Pharmacopoeia, and the content distributions were investigated on
the basis of different dosage forms and manufacturers. Each component (except 5-hydroxymethylfurfural) was

assigned a value according to the ranking of its content, the attribution and monarch, minister, assistant and
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guide of the medicinal flavors. The samples from each manufacturer were evaluated by the system established
above. Result: The established method for the determination of 14 components in Liuwei Dihuangwan showed
good linear relationship within their concentration ranges, good specificity, repeatability, durability and
accuracy. The evaluation results showed that the quality of basically all batches from large honeyed pill
manufacturers including Shanxi B and Guangdong E were excellent, while almost all scores were below 70
including large honeyed pill manufacture Guangxi D, water-honeyed pill manufacture Yunnan I, small honeyed
pill manufacture Hunan J and watered pill manufacture Jilin K. Heat maps displayed that contents of components
attributed to Rehmanniae Radix Praeparata, Alismatis Rhizoma, wine-steamed Corni Fructus, Poria in large
honeyed pill manufacturer Shanxi B, components attributed to Alismatis Rhizoma, Rehmanniae Radix
Praeparata in manufacturer Guangdong E were much higher than others. The scores of components belonged to
Rehmanniae Radix Praeparata and Alismatis Rhizoma in manufacture Hunan J and Guangxi D were low,
suggesting that these two manufactures should pay attention to the quality of the two crude drugs. Manufacture
Yunnan I samples had low contents of components in Rehmanniae Radix Praeparata and Moutan Cortex, and
devoted Moutan Cortex was also analyzed to be sulphur fumed. Conclusion: The established quantitative
analysis method and evaluation system of Liuwei Dihuangwan can distinguish the quality of the manufacturers'
samples intuitively and systematically, suggesting that manufacturers should pay attention to the medicinal
flavors that are not monitored for content in the current edition of Chinese Pharmacopoeia, especially
Rehmanniae Radix Praeparata and Alismatis Rhizoma, and need to pay attention to the sulfur fumigation of
Moutan Cortex.

[Keywords] Liuwei Dihuangwan; liquid chromatography-mass spectrometry; characteristic
components; Rehmanniae Radix Praeparata; wine-steamed Corni Fructus; processing of traditional Chinese
medicine; evaluation system
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Table 1 Sample information of Liuwei Dihuangwan
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FEHE 1 pL.
2.2 BTG CRAHHBIS B TR (ESD , £ M
WA (MRM) K I, 1F £ 8 R il s 3 0 i
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Table 2 Retention time and mass spectrum parameters of each target compound
[{aex7] t,/min ERR S JE BB TR fill 7 HE 1/eV JE R B Tll 1 fE 2/eV

JR¥EH 0.98 ESI” 159.10~116.10 -15 159.10~99.10 -15
BT 3.37 EST 169.20~125.20 20 169.20~69.15 50
B H D 6.03 ESI” 731.40~263.30 25 685.35~263.25 15
B F S H 9.74 ESI® 403.35~357.35 15 403.35~195.40 15
SECRE] 10.02 ESI” 525.35~449.35 15 449.35~327.35 15
A H AT 250 12.11 ESI” 629.35~553.35 15 583.35~431.35 15
WHE 1 14.70 ESI' 285.25~254.25 -25 285.25~225.20 -25
LA LR 16.58 ESI" 467.50~311.40 -25 485.50~467.50 -15
REEHR A 16.66 ESI" 481.50~325.35 -25 481.50~223.25 -45
KL 19.36 ESI” 511.50~451.50 -25 511.50~295.40 -25
23- TS RE B 19.25 EST 497.50~201.25 -25 497.50~365.40 -25
23-2 B IE L C 15.46 EST 529.45~415.20 -25 529.45~433.40 -25
5-F% H 5.03 ESI 127.10~109.15 -15 127.10~81.10 -15
SESR IR 9.12 N 543.10~259.05 35 543.10~121.00 35
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Table 3

Liuwei Dihuangwan

Linear relationship of 14 characteristic components in

B A o] 5 5 ro MG /mg- L
IR¥EHR Y=2.00x10°X+5.41x10° 0.9999 0.197~19.675
WE TR Y=4.83x10°X-1.12x10° 0.9993  0.388~38.750
Hi T D Y=6.87x10°X+1.56x10° 0.999 7 0.251~25.057
B S Y=1.88x10°X+1.74x10* 0.9994 0.381~38.100
AT Y=2.09x10°X+7.33x10* 1.000 0 0.480~47.962
KA Y=2.29x10°X+2.04x10* 0.9999 0.237~23.717
Zh 1 ¥=6.02x10°X-4.56x10" 1.000 0 0.083~8.332
EA LR Y=1.39x107X+1.12x10° 0.9999 0.113~11.255
REHR A Y=4.01x10°X-4.40x10* 0.9999 0.065~6.451
KL Y=2.16x10°X+1.12x10° 0.999 0 0.125~12.533
23-ZFEIRTERE B ¥=3.95x10°X+5.89%x10° 0.999 0 0.279~27.916
23-ZFEIRTEREC Y=3.46x10°X+2.12x10° 0.999 5 0.124~12.533
5-F% F A Y=3.71x10°X+5.25x10° 0.9999 0.584~58.410
ARG Y=2.97x10°X+1.11x10° 0.999 2  0.266~26.608
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Table 4 Score of each component of Liuwei Dihuangwan according to content ranking
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Fig. 1 Grades of Liuwei Dihuangwan samples from different

manufacturers
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