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Abstract: Objective To establish a determination method for the simultaneous determination of the multiple components in Liuwei
Dihuang Concentrated Pills (LDCP). Methods The contents of gallic acid, 5-hydroxymethy! furfural, morroniside, loganin, paeoniflorin,
paeonol, and ursolic acid were used as observing indexes. HPLC method, Agilent TC-Cg (250 mm X 4.6 mm, 5 um) column using
acetonitrile-0.02% TFA as mobile phase, gradient elution volume flow was 1.0 mL/min, column temperature was 30 C; Detection
wavelengths were 0—60 min, 238 nm, 60—70 min, and 210 nm; Cluster analysis method was used to compare the differences of
LDCP among 20 different manufacturers. Results The seven ingredients in LDCP from different manufacturers were determined.
There was difference among them, the contents of paeoniflorin showed appreciable difference. The products from 20 manufacturers
were divided into two categories by the cluster analysis, and showed obvious difference between them. The numbers 4, 6, 8, 9, 11, 14
and 16 were classified into one group, which quality difference was relatively minor; The products from other manufacturers belonged
to one category and there were little differences among the seven components. Conclusion The methodology research shows that this
methed could fit the demand of determination and provides some guidance to advance the quality evaluation of LDCP.

Key words: Liuwei Dihuang Concentrated Pills; HPLC; cluster analysis; gallic acid; 5-hydroxymethyl furfural; morroniside; loganin;
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Table 1 Code number, manufacturers, and batch numbers of Liuwei Dihuang Concentrated Pills

P HrET R P C I 3 L5
1 TP 5 P 24 B A B ) 130920 11 RIS A R H IR AW 20120307
2 EME TR 141002 12 eGP — a2 1308704
3 AR E R R R A A B A R 2 12072083 13 RZmZpl CZBO AMRAR 140301
4 WHE R ANV A R AT 20130101 14 HRBFFRANA R A 20121102
5 AR E AR AT A T 20130910 15 VLPH 2GR 25 A 7 130409
6 NEZEBEMHHRAF 201305021 16 Rl REpARA R 140310
7 WlEkIEE LA A T 1404081 17 BRVGRIEHIAA R o E A A 20140329
8 ZINPhERBI AT R A 13E160 18 VLB 2L A RS A T 140101
9 W2 A R A 140313 19 ek 2L A R A F 140404
10 FHAEZHERAF MB9006 20 PEZNEAERAE TR A 140313

2 FiEE%R
21 BiExH

%4 Agilent TC-C g #:(250 mm X 4.6 mm,
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YEML: 0~5 min, 4%4JF; 5~30 min, 4%~16%
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Fig. 1 HPLC of mixed reference substances (A), Liuwei Dihuang Concentrated Pills sample (B), negative sample without
Moutan Cortex (C), without Corni Fructus (D), without Rehmanniae Radix Praeparata (E), without Rehmanniae Radix
Praeparata + Corni Fructus (F), and Rehmanniae Radix Praeparata + Corni Fructus + Moutan Cortex (G)

PR, BRI, PR RS R e IR
37.8 pg/mL. 5-HMF 188.5 pg/mL. ZEifF 21.2
ng/mL. SBEF 34.6 pg/mL. Aj251F 22.9 pg/mL.
FFE) 39.9 pg/mL. fERTR 24.5 ng/mL (IR A HE
AT o
23 HiX@iFRaEE

5T 22 e 1 () 7S A SR i ALFE i, IR,
FEEFRI 0.5 g, BEHIEHEZHT, K% I HRE 25
mL, %3, FOEFE, AKEFE (70 'C) 30 min,
A, FERRE i, R AN R BRI U, RS,
JEIt, BUSEUEW, 1L 0.45 um FLUERE, EIS.
2.4 [AMEITERIAR

F A0 T7 LeAT) o3 PR B 2 3, B LR B Rl
BRELFE R, Bt f LR es GRD, BR4tFRR.
HRBE GRD L 2tz LA HAR 250K, $ /S Bk
AL T s o B, B Lz es G,
S PE R, BB S 2R, B, LR
CED HEPH R BIVERE S, 4 “2.37 TR T3 44 B
PEXT HE R o
25 REERE

W OGBSV 10 L, % “2.17 O 4
PF, JERE, e, #Esk6 k. IAE T, 5-HMF,
PO ERAT. AT PRy, RERIRMUETH
S, o RSD 43514 0.40%. 0.33%. 0.33%.
0.33%-. 0.86%-. 0.34%. 0.34%, Z5RFRH, Uk
R RITS

26 ZMUHXAER

S TR 5-HMF. Bk, DAy, Aj2
T PHEEy . RERm ISR, RS,
e T S P A S8 (P FEOR S, B4 o 2 R
R 10 pL, FENERORAH OISR e, BAg
AT S AR (YD, S0 HR oA i g A AL
b (X0, Zefilbrdtthse, M7 MHOCRE ()
MLV, 73 nl A% TIR: Y=10 160 895 X—
5 687.5, r=0.999 8, ZMkyulH 3.8~75.6 pg/mL;
5-HMF: Y=12986 231 X—26 220, r=0.999 7, 2t
il 18.845~376.9 pg/mL; 5% : Y=19 711 638
X—6364.9, r=0.999 8, Lk 2.12~42.4 pg/mL;
EGTF: Y=18918031 X—9313.8, r=0.9998, £
PEVE ] 3.46~69.2 ug/mL; Aj 251 : Y=16 380 034
X—8502, ¥=0.999 7, ZM:7EHl 2.29~45.8 pg/mL;
FI My Y=25552 672 X—7906.1, r=0.999 7, £
PEVU ] 3.99~79.8 ug/mL; FERR: Y="54 664 962
X—1788.3,r=0.999 8, Ll 2.45~49.0 pg/mL.
GERRY], W TR, S-HMF. S, DT,
ATETEE . PRy AR ARRAE A 1 5T SR AR P S Y
B 5 RIFIZME LR
2.7 TREMIRIE

KGR “2.37 TS, 0l T &S
0. 2. 6+ 8. 10+ 12, 24 h 43 5IHERE, 4% “2.17 T
s AARE, DB IR, S-HMF, SO, 5
BRAr. AT SRR, RERRRIERIANTIAL, 45



¢ %% Chinese Traditional and Herbal Drugs 2% 46 % 55 7 8 20154 4 A

= 1005 °

RSD 1H 57 4 0.85%1.42%+1.63%+1.31%- 1.47%
0.63%- 1.06%, 45 LA AL S A RCE 24 h B8 .
28 EEMAE

f “2.37 WURFRITIE, il 6 i i,
$ 2,17 Dt g AR E, 45 R & 1. 5-HMF.
PO SR AT PR RERIRPYIR
KR 1,92, 6.82. 0.82. 1.72. 0.89. 1.99.
0.12 mg/g, RSD 5514 1.05% 1.49%. 1.47%.
0.85%- 1.57%-. 1.48%. 0.81%, RSD fE#%I/N T 2%,
RWNZ T EE R LT,
29 [EYEIRLE

R BRI 2 A (FESY 1, WF40D R
025 g, 36 1, WEMAKE TR, S-HMF., %
WS BERTE. AT PR, RN RIS

B, 1% “2.37 TR 5l g s, e 7 A
fabR e i, R R . SRR E TR
5-HMF. SEififr. SR ~J20Hr. PR, R
P2 B 7 38 [RLC 43 500 ok 97.68% (RSD 1.74% )+
100.82% (RSD 1.69%). 98.74% (RSD 1.03%).
100.70% (RSD 1.53%). 98.61% (RSD 1.94%).
100.33% (RSD 1.19%). 100.66% (RSD 2.15). 4
FWoR, HERPERLS .
2.10 HEmENE

AR ZZNRH S AL, 4% “2.37 TR 5%
A M, RERERE S 10 pLo HY “2.27 I
RIS IR, HERE 10 plo 3% “2.17 TR (i
ZAEDMSE, SRR, VI T M s, 4
W 2,

2 ANRMBEIRGAF 7 RS NELER
Table 2 Determination of seven major components in Liuwei Dihuang Concentrated Pills

. JHE A H0( mg~g71)
BETIR 5-HMF ST LT EL:] PR fERIR
1 1.89 7.75 0.95 1.77 0.88 2.11 0.12
2 3.40 5.68 0.94 2.06 1.05 2.61 0.20
3 2.48 3.88 1.64 2.13 0.72 2.34 0.19
4 0.56 0.08 1.73 1.47 0.30 2.41 0.17
5 1.52 2.90 1.11 1.80 0.33 2.83 0.16
6 1.20 1.63 1.55 1.85 0.25 2.83 0.15
7 0.88 5.28 0.79 1.82 0.15 1.73 0.21
8 1.25 1.11 1.50 1.81 0.30 2.13 0.12
9 0.35 2.41 1.82 2.52 0.08 2.46 0.13
10 1.62 3.88 0.59 1.65 0.70 3.40 0.16
11 1.81 0.88 1.72 1.76 1.38 2.01 0.13
12 1.71 2.38 1.16 1.71 1.04 2.71 0.15
13 0.88 3.57 0.71 1.60 0.32 2.10 0.13
14 0.68 0.52 1.86 1.83 0.10 2.12 0.15
15 1.05 4.84 0.64 1.71 0.27 2.58 0.14
16 0.47 1.82 1.24 1.77 0.05 1.96 0.14
17 1.16 3.62 0.76 1.65 0.15 1.93 0.14
18 0.96 5.39 1.64 2.26 0.00 2.45 0.12
19 1.19 4.31 1.58 2.35 0.51 2.47 0.14
20 1.82 2.40 0.84 1.85 0.56 2.71 0.14
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Fig. 2 Dendrogram of cluster analysis on of Liuwei Dihuang

Concentrated Pills from 20 manufacturers
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