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Discussion for Quality Control of Chinese Patent Drugs from Quality Difference Among

Different Dosage Forms of Liuwei Dihuang Preparations
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[ Abstract] Objective: Through comprehensive evaluation and analysis of the quality of Liuwei
Dihuang (LWDH) preparations from different manufacturers and combining factors such as production
technology, the key factors in the quality control of LWDH preparations are explored to provide a reference for
improving the quality control level of LWDH preparations. Method: Morroniside, loganin and paeonol as
quality control markers of LWDH products were determined by high performance liquid chromatography
(HPLC) , the mobile phase was acetonitrile (A) -0.3% phosphoric acid aqueous solution (B) for gradient
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elution (0-5 min, 5%-8%A; 5-20 min, 8%A; 20-35 min, 8%-20%A; 35-45 min, 20%-60%A; 45-55 min,
60%A ), the detection wavelength of paconol was at 274 nm, and the detection wavelengths of morroniside and
loganin were at 240 nm. The quality characteristics of LWDH preparations with different dosage forms (big
candied pills, water-honeyed pills, concentrated pills, hard capsules and soft capsules) from different
manufacturers were analyzed. Combined these results with their actual production processes, the key-points of
quality control in the whole production process were discussed. Result: The contents of three index ingredients
in 128 batches of LWDH preparations were all in conformity with the standards of the 2015 edition of Chinese
Pharmacopoeia, however, the content limit of some dosage forms in the current standard was unreasonable. For
example, although the daily dose of crude drugs for big candied pills were almost twice the dose of water-
honeyed pills (15.00, 8.57 g, respectively), they got exactly the same daily limits of the contents for both the
quality markers. What’s more, these two formulations had the same process, so the differences between the
process obviously could not be the reason of these differences. Conclusion: It is recommended that for the
products with different dosage forms should have a similar content limits, if there are no obvious distinctions
between their production processes. Which may benefit the quality control of the products with multi-dosage
forms. The research on the quality standards of proprietary Chinese medicines should deeply study the existing

characteristics of the quality standards, and fully respect the laws of the quality attributes of traditional Chinese

medicines and the rules of the production process of Chinese patent medicines.
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Rl AKRBESHFNERER
Table 1 Sample information of Liuwei Dihuang (LWDH) preparations

7 AR R/ it
WA AL CP-a 11 17074389, 17072009, 17072003, 17071999, 17071979, 17071966, 17071965, 17071678, 17070999,
17070987, 17070964
CP-b 16 171020, 170941, 170906, 170734, 170658, 170636, 170612, 170531, 170520, 170141, 170140, 170138,
161203,161042,160515, 141222
CP-c 14 201712057, 201709029, 201707061, 201707036, 201707034, 201707001, 201706024, 210706005,
201705041,201702045,201702044,201702021,201701011,201701009
CP-d 8  1801022,1710142,1709139,17080073,1707094,1702031,16150058,1603052
CP-e 7 180111,171205,170607,170523,170415,161210,161203
CP-f 6 170925,170924,170721,170518,170206,160414
CP-g 3 20170106,20161119,20161105
CP-h 3 1801079,1701031,1601057
TR L WHP-a 15 17030157, 17030145, 16034165, 16032669, 16032604, 16032543, 16032024, 16032023, 16031953,
16031389,16031369,16031342,16030029,16030019,16030014
KL HP-a 10 17012451,17011174,17010293,17010268,17010263,17010256,16012745,16012770,16010850, 15013240
Egids SC-a 9  19170109,19170108,19170107,18170966, 18170572, 18170064, 18170051,18170034,17170280
e (FiA% 1) HC-A 11 20181107, 20181106, 20181105, 20181104, 20181103, 20181102, 20181101, 20181007, 20181001,
20180701,20180601
HC-B 5  ZCA1708,ZCA1707,ZCA1704,ZJA1605,ZCA1601
HC-C 4 20190508,20190205,20190204,20181211
HC-D 3 190606,190309, 180604
HC-E 3 190803,190601,190403
3
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R2 ARBEREPINAESIHRESE (1=2)

Table 2 Contents of three ingredients in LWDH capsules (n=2) mg-g”!

kI it SO B SIS PR | R s T B S H SR FHEm
HC-A 20181102 3452 9.084 12.536 13.922 HC-B ZCA1601 3.347  5.808 9.155 20.439
20181101 2.355 7.686 10.041 16.830 ZCA1708 3.577 4223 7.800 15.561
20181107 2266  7.013 9.279 15.806 ZCA1704 3.158  3.903 7.061 16.674
20181001 2.323 7.038 9.361 18.813 HC-C 20190508 3.497  2.763 6.260 14.817
20181007 2.102  6.533 8.635 12.946 20190205 4296  2.854 7.150 17.912
20181106 2274 6917 9.191 15.874 20190204 4.559  2.989 7.548 19.588
20181103 2209  7.325 9.534 15.974 20181211 2.627  2.684 5.311 19.431
20180601 1.541 6.978 8.519 15.039 HC-D 190309 3.628  2.008 5.636 18.599
20180701 1.690  7.047 8.737 15.105 190606 3.665  2.053 5.718 17.475
20181104 2.522 9.230 11.752 15.079 180604 3.159 1.620 4.779 18.273
20181105 2.280  7.869 10.149 16.701 HC-E 190403 5.067  3.102 8.169 16.376
HC-B ZJA1605 2.063 3.237 5.300 17.255 190601 4.872  3.252 8.124 17.793
ZCA1707 3.696  4.245 7.941 15.699 190803 3.802 2930 6.732 18.543
T 2015 4F R [ 24 ) W05 B0 T+ h BT P B A e BRBE AR 4.7, 10 mg- gl

R3 ARBERBEAPINHSHREDE (n=2)

Table 3 Contents of three ingredients in LWDH concentrated pills (n=2) mg-g™!
RIS SORTE DRI SURTE DRI Tm | R M5 BORTE SERIF ORI DRI T
CP-a 17071999 2.298 2.371 4.669 4.047 CP-c 201707036 1.993 1.728 3.721 4.558

17072009 2318 2.424 4.742 3.908 201705041 1.751 1.780 3.531 4.189
17072003 2.584 2.405 4.989 4.005 201702044 1.876 1.884 3.760 4.300
17071678 1.361 1.120 2.481 3.821 201707001 1.604 1.649 3.253 4.582
17071979 2.120 2.377 4.497 3.979 201702045 1.980 1.726 3.706 4.438
17070964 2.101 2.278 4.379 3.946 201707034 1.667 1.668 3.335 4.122
17071966 2.201 2.301 4.502 3.896 201702021 1.892 1.661 3.553 4.161
17071965 1.336 1.101 2.437 3.869 201701011 1.748 1.610 3.358 4.381
17070987 2.046 1.823 3.869 3.953 201709029 1.712 1.528 3.240 4.706
17070999 2.127 2.356 4.483 3.915 201707061 1.861 1.734 3.595 4319
17074389 2.158 2218 4.376 3.694 201706024 1.549 1.571 3.120 4.361
CP-b 171020 1.947 2.026 3.973 6.445 201701009 1.343 1.748 3.091 4.157
170636 1.832 2.075 3.907 6.442 210706005 1.295 1.626 2.921 4.189
170531 2.074 2.269 4.343 7.013 201712057 1.646 1.607 3.253 4.729
170906 2.053 2.138 4.191 6.529 CP-d 1801022 1.732 1.927 3.659 4.508
170138 1.890 2.215 4.105 6.660 1603052 2.355 2.167 4.522 3.677
170941 2.129 2.126 4.255 6.395 1707094 1.915 1.748 3.663 4.616
170140 2.016 2.296 4312 6.882 1702031 2.392 2.050 4.442 3.528
170734 2.165 2.057 4.222 6.874 1710142 2.155 1.906 4.061 4378
160515 1.773 1.893 3.666 3.833 1709139 1.847 1.588 3.435 4.073
141222 1.463 1.977 3.440 3.762 16150058 1.267 2.369 3.636 4.004
170658 1.988 2.190 4.178 6.737 17080073 1.223 1.798 3.021 2.965
170612 2.057 2.264 4.321 6.792 CP-f 170924 1.777 1.800 3.577 3.521
170141 2.190 2.287 4.477 7.076 170518 1.915 2314 4.229 2.779
170520 1.850 2.217 4.067 6.705 170925 1.718 1.777 3.495 3.670
161203 1.980 2.177 4.157 5.246 160414 2.892 2.712 5.604 3.517
161042 2.173 2.105 4.278 4.125 170206 1.757 2.221 3.978 3.537
CP-e 170607 1.459 2.278 3.737 4.415 170721 1.874 1.922 3.796 3.316
170415 1.959 2.127 4.086 4.262 CP-g 20170106 1.690 1.631 3.321 3.531
170523 1.755 2.081 3.836 4.380 20161119 1.805 1.891 3.696 3.242
161203 1.037 1.828 2.865 4.123 20161105 2.300 1.939 4.239 4.438
161210 1.531 2.397 3.928 4.156 CP-h 1601057 2.117 2.580 4.697 4.444
180111 1.355 2.049 3.404 4.354 1801079 2.089 2.071 4.160 4374
171205 1.408 2.130 3.538 3.792 1701031 1.374 1.821 3.195 3.678

TE 2015 4F R Crib [ 24 8 ) WL SE S0 1 + S B h B B i & BB 730 2.1, 1.8 mg- g
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x4 ARBERBREFINNSIHRESE (1=2)
Table 4 Contents of ingredients in LWDH soft capsules (n=2)

Fo6 AKRMEXEAPINARTHRESE (n1=2)
Table 6 Contents of three ingredients in LWDH big candied pills

mg-g”! (n=2) mg-g”!
5 B DT SIS PHR 5 B AT BERCIEHLERTY PR
19170109 2.623 2203 4.826 5911 17011174 0.789 0.619 1.408 2551
19170108 2.692 2366 5.058 5.661 16012745 0.664 0.611 1 275 5027
19170107 2215 1.984 4.199 6.252
17010256 0.529 0.566 1.095 2279
18170966 2.033 1.873 3.906 5.908
18170572 5209 1 907 4116 s 684 16010850 0.772 0.609 1.381 2.380
18170064 2.321 2.010 4331 5.445 17010293 0.534 0.558 1.092 2.298
18170034 2.656 2.155 43811 5.771 17012451 0.655 0.578 1.233 2452
18170051 2322 1.855 4.177 5.715 17010263 0.605 0.540 1.145 2.252
17170280 2.113 1.849 3.962 7.522
17010268 0.613 0.551 1.164 2321
7 22015 4F BRI 2 ) 05 S AR TR P B B A4 A e B RE 43 A
15013240 0.684 0.601 1.285 1.855
$}90.8,1.9 mg-g"',
16012770 0.763 0.596 1.359 2.246

K5 AWRMEHEKEAFINRSHRESH (n=2)
Table 5 Contents of three ingredients in LWDH water-honeyed

pills (n=2) mg-g!

Elin=2 B DY S E+RERE R H
16031389 0.951 0.817 1.768 2.746
16032023 0.846 0.886 1.732 3.074
16034165 0.996 0.892 1.888 2.570
16032543 1.089 0.904 1.993 2.699
17030157 0918 0.840 1.758 2.592
16031342 0.977 0.834 1.811 3.090
16030014 0.768 0.848 1.616 2.910
16031953 1.024 0.896 1.920 2.679
16031369 1.009 0.821 1.830 2.771
16030019 0.787 0.854 1.641 2.810
16030029 0.827 0.873 1.700 2.957
16032024 0.931 0.888 1.819 2.945
16032669 1.047 0.905 1.952 2.519
16032604 0.907 0.886 1.793 2.503
17030145 0.788 0.758 1.546 2.409

12015 45 b 2 B ) e B+ SR T B G i BR
JE 45049 0.75,1.05 mg-g '

2550 LB HIR AR 25 8 R B IR S B o3 B BR EE AR v

KT AEAKMBEHFPIEFREIHSERELR

Table 7 Contents limits of index ingredients in LWDH preparations

TE :2015 48 hi i [ 245 i ) WLRE B 1 + Sh BR T P F B B A 5 R
BES3 59 0.5,0.7 mg-g'o
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KA T o T PT B A e A AL | I A B AR e
BIR 52 o M1 W] R A2 7K 2 A% W ok A v P E B2 I 1 i
R o AH 55— AMEAT SR Y TR AR, K L 4%
b BRI AL 29 D 7K B — 2 T 3% B o ey A
2, A Y o A P R A R A AN TR R A
FHRABITE

2.6 AT H 206 B HOR W AT  A%
J7ZEEAR T 3A O 1 R AT ST, WK 8
S5 R R BT SEURAE A 34 o & B 2015
AR CHR T 25 ) R L 2% T 5 A B ot ] 22 S 4K
/AN R EORE R B T 2R E MR (AR TR 2
(] 435 i 22 S O

2.7 AN [R5 R TR A 7N bR A BT R B EE X T
ERNERERTUPANUS N A € I E PR/ PN
OO ) FEAS 3 R a3 1 5 AT 0 AT, 4

J 3 Bmg - ¢! H MR 48 A5 1 4 i /mg
) 7Y — H M i AR A 254k /g ——

R A R R+ A R
&3 4.70 10.00 1RL(0.3 g)/IR,EH 21k 8.80 2.82 6.00
VDN 2.10 1.80 8L (1.44 g)/ K, %5 H 31K 9.00 9.07 7.78
TKE AL 0.75 1.05 6 g/, B H 21k 8.57 9.00 12.60
KEE A 0.50 0.70 1HL(9 g)/Wk,BEH 21K 15.00 9.00 12.60
Lo 0.80" 1.90 3R(1.14 g)/R B H 21K 9.00 1.821 433

<RI T L T A
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Fig. 3 Process diagram for wine-processed Corni Fructus and

Moutan Cortex in LWDH preparations
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Table 8 Content distribution of index components in LWDH preparations from different manufacturers

R+ B P Kz By
i) 7 e P B /mg- ¢! LR /mg- g!
B /mg- g RSD/% B {i/mg- g RSD/%
i3 HC-A 1.541~3.452 6.533~9.230 8.519~12.536 13.6 12.946~18.813 9.9
HC-B 2.063~3.696 3.237~5.808 5.300~9.155 19.0 15.561~20.439 11.6
HC-C 2.627~4.559 2.684~2.989 5.311~7.548 15.2 14.817~19.588 12.3
HC-D 3.159~3.665 1.620~2.053 4.779~5.718 9.7 17.475~18.599 3.2
HC-E 3.802~5.067 2.930~3.252 6.732~8.169 10.6 16.376~18.543 6.3
e 4n AL CP-a 1.336~2.584 1.101~2.424 2.437~4.989 21.1 3.694~4.047 6.9
CP-b 1.463~2.190 1.893~2.296 3.440~4.477 6.4 3.762~7.076 19.1
CP-c 1.295~1.993 1.528~1.884 2.921~3.760 7.7 4.122~4.729 4.7
CP-d 1.223~2.392 1.588~2.369 3.021~4.522 13.4 2.965~4.616 14.0
CP-e 1.037~1.959 1.828~2.397 2.865~4.086 11.2 3.792~4.415 5.1
CP-f 1.718~2.892 1.777~2.712 3.495~5.604 18.9 2.779~3.670 2.5
CP-g 1.690~2.300 1.631~1.939 3.321~4.239 12.3 3.242~4.438 16.7
CP-h 1.374~2.117 1.821~2.580 3.195~4.697 18.9 3.678~4.444 10.2
TR L WHP-a 0.768~1.089 0.758~0.905 1.546~1.993 6.5 2.409~3.090 7.7
KEH HP-a 0.529~0.789 0.540~0.619 1.092~1.408 9.6 1.855~2.551 8.8
EAdiE SC-a 2.033~2.692 1.849~2.366 3.906~5.058 9.5 5.445~7.522 10.3
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Fig. 4 Content comparison of three components in different

LWDH preparations
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Fig. 5 Comparison of contents of three ingredients in LWDH

capsules and concentrated pills from different manufacturers
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Cluster analysis of LWDH capsules from different

manufacturers
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Fig. 7 Cluster analysis of LWDH concentrated pills from

different manufacturers
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Table 9 Comparison of daily dose of three components in

different LWDH dosage forms mg
al R RN
=1 77 s p e v SUR TR
AR o le;%m pm U ng%m g
KB 21.4241.46  33.02+2.45  21.42+1.46  33.02+2.45
KEA  22.38+1.99  40.79+3.41  22.38+1.99  40.79+3.41
O 9.99+£0.89  13.66+1.32 9.99+£0.89  13.66+1.32
W4 17.8043.59  16.89+0.39  16.68+2.51  19.48+4.75
iz 4% - - 4.85£1.15  10.07+1.09
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