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Determination of Loganin, Paeoniflorin, Paeonol and Gallic Acid in Guifu Dihuang Pills by HPLC
ZHANG Xueting, LIU Qide, ZENG Wu, YANG Lei, MI Suiqing, WANG Ningsheng (Institute of Clinical
Pharmacology, Guangzhou University of Chinese Medicine, Guangzhou 510405 Guangdong, China)

Abstract: Objective To develop a simple high performance liquid chromatography (HPLC) method for the
determination of loganin, paeoniflorin, paeonol and gallic acid in Guifu Dihuang pills. Methods The HPLC method
was validated on Phenmenex Synergri Fusion—RP column (250 nm x 4.6 nm, 4 um) with a mobile phase of acetonitrile
-0.05 % phosphoric acid at a flow rate of 1 mI/min and a column temperature of 30 °C. The detection wavelengths
were set at 234 nm and 274 nm. Results The calibration curve of the loganin, paeoniflorin, paeonol and gallic acid
showed good linearity relationship in the range of 5.3408 ~ 48.0672 pg+mL"(r=0. 9999), 4.8256 ~ 43.4303 pg-mL
(r=0.9996 ), 10.8134 ~ 97.3206 pg-mL"(r=0.9999), 4.1240~37.1160 wg-mL"'(r=0.9999), respectively. The
average recovery was 100.7 % for loganin, 101.1 % for paeoniflorin, 98.9 % for paeonol and 99.8 % for gallic acid,
and the standard deviations were 0.85 % , 1.98 %, 0.55 % and 1.25 %, respectively (n=6). Conclusion The
developed method is simple and rapid with excellent specificity, accuracy and precision, which can be used for the
quality control of Guifu Dihuang Pills.
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Figure 1  Chemical structural formula
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Waters515 HPLC =80 AH 351, Waters {631
TAEN, Waters 2998PAD Fiill#F; AUW220D HY 1
K-, HARBHAR; KQ-100 B S g Ee, B
IR AR A RA A, BT, AT WE
TR . FHEW, YA b 2 A e B
5 43 Wk . MUST-12052813, 110736-201136,
110831-201204, 110708-200506; <. i Jy {0 i 4 ,
FEE, BERR Mo ATal; FERTH R AL, Jto R Rl
R AR AEEIZ5), #5: 12030997,
12031226 F1 12031664,

2 AiEEER

21 A% &1 (B354 8 Phenmenex Synergri Fusion
RP 80A (250 nm x 4.6 nm, 4 wm); LAZIE N EIAH
A, 0.05 %WERRIF W I shAH B, ERREEVEB L 1,
R E A 1 mLemin™, &K R 234 nm F1 274
nm, FEHER 30 C, FEFEER 10 pl.
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FF Bz W F0BE A T BR bR U 5L 1676, 15.08, 27.03,
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Table 1  Gradient elution mode of mobile phase
1] /min LI (A% 0.05%WRR (B )/%
0~20 2~11 98~89
20~38 11~17 89~83
38~43 17 83
43~44 17~38 83~62
44~60 38 62

10.31 mg, 20518 T 5 mL 8, I EEgEmIf
B B2, $£51, RIS 4 FhbruE Ll , WRE
23 91k 3.3380, 3.0160, 5.4067, 2.0620 mg-mL™,
SyONKE B SR L AT PHEE A E R
TR SR AEAS R 0.4, 0.4, 0.5, 0.5 mL, BT 10 mL 1Y
A, MW EESEITR R R ZIE, 25, 1T 4
PR -G FR S AR, MM 0.1335, 0.1206,
0.2703, 0.1031 mg-mL",

2.3 i ahiE bl o S R, ST AR
BRI 2.0 g, BHIEHIEH T, MA 50 %H B
50 mL, #%E, REar, #7045 min, %,
PR BT, FH 50 %9 A 2k i, R,
1F 0.45 wm UEIE, HRELIEWRAE A B

2.4 BIPERT BRI o o B R B L AR Ty He )
3 R 11 2 BT (L T ) B BB L e P e
(AT . PREZ M ) BH A X R DA R e 1 26 B A4 1t
Fe (BT . AT . PR By AN & 112 ) 11 B X
W, F4% 2.3 TR 7 0 28 Ut P K B X B
LLIZR B S B, B AR L A B B X A
2.5 ik RIEYESEE BRES AR, A A
AT REVA R, ) 2.1 TR g AR e, id
ST . 2 AL AE S BRI b AE X R A e 1 0 A3 Ak T
Tt B, W 1. BETEEEE AT, Rk
AR A T ST . AT PHE B AR
TR S RME, HArs R RAT,

2.6 ZPEXFRBE G EBIC 4 TR G X IR S
% 0.2, 05, 0.8, 1.0, 1.2, 15, 1.8 mL, T 5 mL
A, MPEAREEZRZE, B5, 5741
W FE R A TR GXT BE I . H% aR i 25 A
DI TR CA) XS A3 A vl B (OO St [ml e, 75 Hh &
MmO . A=32004C+16846, r=0.9999, £k 435
Fil : 5.3408~48.0672 wg-mL™'; A 245 4 ] 9 )5 #4 .
A=23033C+21189, r=0.9996, £ VEi0 [Fl . 4.8256~
43.4303 pg-mL™; PR M EH 5 R A=112271C+
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Figure 2 HPLC chromatograms of Guifu Dihuang pills (A),

mixed reference substances (B), negative sample without Moutan
Cortex(C), negative sample without Corni Fructus(D), negative
sample without Corni Fructus and Moutan Cortex (E) at 234 nm
and 274 nm

115548, r=0.9999, £k 13U [l : 10.8134~97.3206
pe-ml™; WE TR IEIH R A=103838C-49602,
r=0.9999, LVEJEH . 4.124~37.116 pg-mL",

2.7 WiEIERE  HURl— Oy b i m] 1 RSk
FE6 0, Il # 4 U AR, 1HE H A%
BEs 3 RWNERELZNMEWIK, THEHEREZE., 45
R, BT . AT PHEm AR EFERRM H
N H S5 BE 2351 /N T 0.65 %, 1.96 %

2.8 fAPEILYE R —HEAE S (S . 12030977)
AT 6 By R, E A I ik I T AR

SRS SRR BTt 4040k 0.6457 mg-g”', RSD
N 145 %; AT R E0C 0.5735 mg-g,
RSD {H°4 1.89 %; FFE M i 53 400 1.05892 mg-g™,
RSD {4 032 %; ¥ & FIRF-¥H a0 500 0.2961
mg+g™, RSD N 1.06 %, Z5RF T RMELERL .
29 REPEIRE Wb, a5 F o0, 3,
6, 9, 12, 15 h #FFEME, D4t . AT2hH . FHZ
1y 1 F R W 1 ALY RSD {E 43 51 R 0.49 % |
2.16 % . 1.59 %H1 0.26 %, %453 WAL AE
15 h NEaE .

2.10 MFEIDBC AR AE O A PRI 0 A R B A
EOALRE A (S 12030997)1.0 ¢, 6 £y, 4B
WIS TE . AT . T IR TR X A
i85 0.19, 0.19, 0.19, 0.14 mL, #%H 23 W F )y
Pel e RERIEIE , TR R, R 2~ K 5,

F 2 DEEFMERWERLER(n=6)

Table 2 Results of recovery test of loganin

WUFERE /mg JILATE /mg M54 /mg MR /% P4 [IICE /9% RSDI%

0.6456 0.6342 1.2860 100.4 100.7+0.86  0.85
0.6458 0.6342 1.2952 101.1
0.6460 0.6342 1.3018 101.7
0.6456 0.6342 1.2899 100.8
0.6454 0.6342 1.2693 99.2
0.6458 0.6342 1.2941 101.1

®3 AHEMEEEERER(n=6)

Table 3 Results of recovery test of paeoniflorin

BORERE fmg AT /mg JUASR /mg B /% SEXIEICE /% RSD/%

0.5734 0.5622 1.1618 102.3 101.1 £ 1.15 1.98
0.5736 0.5622 1.1425 100.5
0.5737 0.5622 1.1533 101.5
0.5734 0.5622 1.1470 101.0
0.5733 0.5622 1.1572 101.9
0.5736 0.5622 1.1258 99.1

F4 FREBNEEKERER(n=6)

Table 4 Results of recovery test of paeonol

BURERE /mg I /mg 755 /mg [ /% A9 /% RSDI%

1.0587 1.0472 2.0985 99.7 98.9 £0.55 0.55
1.0591 1.0472 2.0817 98.8
1.0593 1.0472 2.0658 98.1
1.0587 1.0472 2.0854 99.0
1.0585 1.0472 2.0823 98.9
1.0590 1.0472 2.0933 99.4

211 FEABIIE  H3 AN RIS AR R 3 2 AR
ah(n=3), BATEENE, 4R IE 6.
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®5 BRETFEMERBHREZE R (n=6)

Table 5 Resulis of recovery test of gallic acid
IRERE /mg INATE /mg AR /mg WIS /% FXEIA /% RSD/%

0.2960 0.2961 0.5791 99.0 99.8 £ 1.02 1.25
0.2962 0.2961 0.5748 98.3

0.2962 0.2961 0.5963 101.2

0.2960 0.2961 0.5847 100

0.2959 0.2961 0.5817 99.5

0.2961 0.2961 0.5866 100.3

*6 HmHMSENELER(=3)

Table 6 Content determination results of samples

3 iTig

FH R ARG DM 5 A IS T 210 ~ 400 nm
WHHTHE, SR ATehi . Pkl BT
R fe KWW+ 236 nm, 232 nm, 274 nm Fl 215
nm, 5 EEVF 2 W) BT 5 AP X F) T 5 A X 200 ~
220 nm NAFTESINA S WL, SORe R BOR 1 52 4k
WS 271 nm AR RE FERAGRIN G . 1T 5
AT AIATZGH LS P T B 1 A IR ) de RIS

Eli=s AT /mge g RSD/% ATYIHF /mg- g RSD/% FHEZ W /mg- g™ RSD/% BT /mgrg’ RSD/%
12030997 0.6457 1.45 0.5735 1.89 1.0589 0.32 0.2961 1.06
12031226 0.6725 0.74 0.6114 2.15 1.1726 0.25 031 1.42
12031664 0.6411 0.51 0.5723 1.66 1.0575 0.24 0.2959 1.30

A, BGEF 234 nm 1 274 nm [RIEHE RGN K
RESMEI 4 iy o R R AEORE L TR 3 R 440 2 A
I H P

e THEE -1 %R, 4G -K, I -0.05 %
BERR IS A RS, TR E I S i R A
Ze 6 B AR E T E, S )s i R
LN -0.05 DNWEIR AR GE, FLRVRS, B VENLRER
Rr 5 2 B0 40 88, IS R FR I g W TR il
AR R BRI EE AR

FLEE T 50 %H . 70 % EE . BN SR EBUA I
BRI A AR, PR, P A R
W, T At 3 R ORI, R
13 ey B L 28R R, ICIERE 50 9% FR A Sy B I
B [RIET LR T 50 % LRI 2 h 5 R R R EL
TR S (RS, S LR, R RN S
WA R ZES, mEET, S8 EIE
W, MEE/BA TS, PR B S EmS T
L MALAL PR AR ZE AN K, R R T
Y, HXP S JUFP AR I 9 o0 B A ik b ) e 45, sk
FHAR AR J 3R B 98 o [l ot 8 7 () R A 5 2 85, 4%
FFEAE 30, 45, 60 min, & ILLL FFE) AT A S 45
BOFIRESE 4 H Y, A7 45 min A1 60 min SR A
2 I T AR T 30 min, 55 A A I TE)
45 min,

ARSI AT T R ARAE IR L R, D 4 s

iR e SR PR AR T R AR R AT T T i
AR RN RO A 2%, BA B
X
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