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BE:BN AR EAMEEHOREGI) T SFHRSEEN T E.HiE RASRMEHE(HPLC) Fm 2 RdF ik
# Welch Ultimate XB — C,,4£(250 mm X 4. 6 mm,5 pum) , R F 484 THE — 0. 1% FrEiK ik (B E M), iRk A 1.0 mL/ min, 40 %
K 236 nm(EEHF  HAF T H3F) 290 nm (AR B SFEE ), RHFF A 10 puL, HEEA 35 Coit i mb TR TRES M.
R OAAAE JPEEm HHF EEF SRR ERESANAE 0.49~24.44 pg/ mL(r=0.999 7) 11. 11 ~555.44 pg / mL(r =
0.999 9) .4.53 ~226.51 pg/ mL(r=0.9997).6.99~349.52 wg/ mL(r=0.999 9) .6.34~317. 04 wg/ mL(r = 0.999 6)3& B A 54
BmREEXAZRIF(n=6), TEMRSH 4 0.17,0.39,0.51,1.10,0. 58 pg/ mL; 45 % A & Z X% R e RSD 39T 2%;
P34 ek ERCFE A 96. 69%,98. 19%,99. 37%,97. 50%,98. 09% ,RSD 45-#1 4 1. 53%,0. 74%,1. 99%,2. 11%,1. 75%(n = 6) .21 $t x4
SRR ES 6 £ FEI® A H RBRAMERAR SR TSN E TR, TR TR B AR T LGRS AL TS RS A E
SRR A LGRS ) s SRR AR &k ik R E ST e
Determination of Five Components in Guifu Dihuang Pills (Concentrated Pills) by High -

XEHS 1006 — 4931(2025)08 - 0074 — 05

Performance Liquid Chromatography

SUN Yingchun ,LIU Xi,LIU Dongfeng ,PAN Zhuging
(Food and Drug Inspection Center of Anging ,Anging,Anhui,China 246001 )
Abstract: Objective
pills). Methods
Welch Ultimate XB - C, column (250 mm X 4.6 mm,5 pm),the mobile phase was acetonitrile — 0.1% phosphoric acid

To establish a method for simultaneous determination of five components in Guifu Dihuang Pills (concentrated

The sample content was determined by high — performance liquid chromatography (HPLC). The column was

aqueous solution (gradient elution) ,the flow rate was 1.0 mL / min, the detection wavelength was 236 nm (morroniside, loganin,
°C. The
Cinnamaldehyde, paeonol, paeoniflorin, morroniside, and loganin showed good
linear relationships with peak areas within the ranges of 0.49 — 24.44 pg / mL (r = 0.999 7),11.11 - 555.44 pg / mL (r
0.999 9),4.53 -226.51 pwg / mL (r = 0.999 7),6.99 — 349.52 pg / mL (r = 0.999 9),and 6.34 - 317.04 pg / mL (r
0.999 6) (n = 6),respectively. The limits of quantification were 0.17,0.39,0.51,1.10,and 0.58 pg / mL,respectively. The RSDs
of precision, stability,and repeatability tests were all less than 2%. The average recoveries were 96.69%,98. 19%,99. 37%,97. 50%,
and 98.09%, and the RSD were 1.53%,0.74%,1.99% ,2.11% ,and 1.75% (n = 6),respectively. Cluster analysis classified the

21 batches of samples into six categories. Conclusion

paeoniflorin) and 290 nm (cinnamaldehyde, paeonol) ,the injection volume was 10 wL,and the column temperature was 35

samples were analyzed by cluster analysis. Results

This method is simple, accurate, and can meet the requirements for
simultaneous determination of the five components in Guifu Dihuang Pills (concentrated pills).

Key words:Guifu Dihuang Pills (concentrated pills);HPLC;cluster analysis ; content determination
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T EBORAR € (HPLC) 2 [R] RFIN 2 PAAE TS P B
PEL3 =180 Y B AR F B B AT 2GS T IR

TEEE M 25 R R A A #T B [AHY] - KJ - 202321,
F—1EE A, o, KFZAF, 8 TP 0T B & A P eI BT E 454, (8 F 154 ) xuanqi2009@126. com

4



2025 4F 4 H 20 H 55 34 4555 8 1)
Vol. 34, No. 8, April 20,2025

&%

China Pharmaceuticals

I -

Inspection and Test

TP AR B 200 i R 21 LR
RN 45 FEVEAT BRI A3HIT | LA A B b 8 L (e 4 AL ) T
PR AR  HGE T .
1 XE5RKHE
1.1 {38

UltiMate3000 %4 /55 3508 AH €2 13543, 445 DAD - 3000
WIS, A hERESS , Chromeleon 7 TAE U (FEER K H:
IRBHEATBR A 7)) s XPE105 B, 743 47 R (R4 -
FERIZALE A PR R AFE 0. 01 mg) s HH — 6 UL i
TETRK VAR C MRS R A filiE A FR A 7DD s Direct — Q3 7
4 7K ML (FE [ Millipore 22 ) o
1.2 iK%

FE Rz 1t BECSY (4L 59 110710 - 202022, & 24
99. 5%) , P+ Iy X BE i (FiE45-24 110708 — 201407, 7 &
499. 9% ) , A5 25 R (L5 R 110736 — 202044, 75
TN 96. 8% ) , St X R A (L4524 111998 - 202205,
TN 98.4%) , By BT R IR (HIE S O 111640 -
201707, & 24 99. 2%) , Y0 T v [ £ 5 24 0 K
FEBE s LG R Tk al, WL L B8R el Ko — 2%
FE ALK 5 21 P B b B AL e i )RR E B LR 1

*1 HRER

Tab.1 Information of the samples

B TR OREF | HY TR O#F B5 TR RF
St A 230520 S8 B 2301301 S15 E 20221119
82 A 230623 89 B 2303312 S16 E 202303084
$3 A 220519 S10 C 22016 S17 F 23050102
S4 A 201122 St G 22012 SI18 F 210108
S5 A 230732 S12 D 2202030 S19 F 220704
56 A 230025 S13 D 2307035 20 P 22110402
ST B 2102191 ) S14 E 202204038 | S21 F 221106

2 HFEEHR
2.1 @iEEH

{rER: . Welch Ultimate XB — ClgET:QSO mmX4. 6mm,
5 wm) ;WA ZHE(A) - 0. 19% BB /K IR (B) , 16 i
YERL (0 ~ 7 min I} 6%A — 12%A,7 ~ 19 min I} 12%A ,
19 ~ 38 min i 12%A — 23%A , 38 ~ 50 min [} 23%A —
70%A , 50 ~ 55 min i} 70%A) 5 Jii# : 1. 0 mL / min; £
P 2236 nm (AT 257 BEY (AT ) 1290 nm (BE
e Ph R ) s AR 35 °Cs HERER 10 pl.
2.2 BREHE

PR R AR , i 50% PR sl e 1 mL 75
FZEE0. 048 87 mg FFEZH 1. 110 8 mg A25F0. 453 0 mg.,
ARHF 0. 634 1 mg AT 0. 699 0 mg AR X IR h
W KGRI 2 mL, E 25 mL AR, 0 50% H s
FER L FRA] WA IR A B AT, 4 CROGIRAE, 5 H .

OB G o, IS A, B2 2. 0 o KE S PR, i HL3E
RN RS A 50% H B 50 mL, %5 %€, FRE o i, Jin
FRIEIGE 1 b, TR PR OCPR 8 i i, ] 50% I BEAh 2 el 2%
H i, $E5], 280, 45 wm TRFLIE UG T, B8 , RIAS
A ot A VAR o A B B L (M & AL ) R Ak T A £ T
20,50 N A L AR B A R R A B — BT PEAE A
e 1 AR PR R TR 28 T 1 T 28 B X6 B I AR

2.3 FEEER

LB MRS 40 BIH 2. 2 00 N IR A0 BRI
st TR B BR A TR A% 10 L, 2 2. 130 (A3 55 1
PRI AE | 10 s (3 (8] 455 SR BF 1 o) Ll V5 0 € 5 TR
B XoF HER it T T i A 7 B S (1] Acb 359 G 5 i i | 3 B
LlEPERLF WK 1,

LR R G HEE NG H R I2. 200 FIRA XTI
#%0.5,1.0,3.0,5.0,10. 0,25. 0 mL, 4351 & 50 mL %
S, N 50% H RS R i R A TR A 6T BRI
DL B 43 Jo 9 B (X, g / mL) AR AR B W TRT AR (V)
YN A AR R AT L TR0, A5 [0 R A 2 v L
W32,

A B S EE  H2. 2 TR IR AR IR A TR o, 1
WARBE, H 2. VIR 38 S F AR E | DUE MR L2
10 A9 5T 5V B A e T B o T LR 2,

K B 0 R 2 WG 2. 2 TR YR A R A TR TR
10 pL, # 2. 1 30N (o35 4500 i SL A 6 UK, i s I T
FROBE SRR B W PE R AT BT SR T
FRLEY RSD 43514 0. 37% ,0. 33%,0. 19%,0. 44%,0. 51%
(n=6), KU B RIS

FE R O IR R (e S4) i, T
IRCE 0,6,12,18,24,36 h 4% 2. 1 T F (5, 3% 4% 4 ik
R GE o 45 SR K P My AT B SR
W AT AL RSD 43930 A 1. 21%, 0. 94%, 1. 17%, 0. 89%,
1.03% (n = 6) , ¢ B A V3 V0 2 TR0 36 h (N AR

H VRS P AT PRER A — A i (5 S4) 6 4y,
£%2.0 g, KB R , 75 2. 2T F 7 i &5 R S I
F 2. 1IN (G5 5 R R | 10 s e T AR 345 B
O3 A A B PR By AT ST AR
24 25 50 50 R 0. 096 8,2. 046 9,0. 914 7,1. 402 3,
1.308 2 mg/ g, RSD 43 % 4 1.08%, 0. 66%, 0. 81%,
1. 04%,0.57%(n = 6) , AT EHEE R

TR [l s - B 20 3 B AR (G5 S4) By
K1.0g# 6, BHIEMHI D R E A 2. 250 F X}
WP W 2 mL, $42 2. 2 300 F 7 o A8 B A T,
2. 130T 3 S R R 5 0 S T A AR A [l
W AR AR 3,
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1 Zagd 2. BERSF 3. HHF 4 HAB S JTA®
AL A, BAM R RER (236,290 nm)  B,,B,. #X&HER (236,290 nm)  C. H.l K aG AT SRR (236 nm) D, kSt ok ey
AT B S 720 (290 nm) K. St A AR 6 B BB S5 5% (290 nm)
E1 SHHEEeEE
1. Morroniside 2. Loganin 3. Paeoniflorin 4. Cinnamaldehyde 5. Paeonol
A, A,. Mixed reference solution (236,290 nm) B,,B,. Test solution (236,290 nm) C. Negative reference solution without corni fructus (236 nm)
D. Negative reference solution without corni fructus (290 nm) E. Negative reference solution without moutan cortex (290 nm)

Fig.1 HPLC chromatograms

2 SAUERREBRERER(n=6) W, F% 2. 1 IUT A3 S5 P AT BERE DN A2 39K, 10 SR I T

Tab.2 Results of the linear relation test and limit of guantita- $/\ 3?1‘]“%: {_:,l\ i % I, %‘:Z 4.
tion (n = 6) o
HAS 275 % = SWIE (pg/mL) EER(pug/ml) 2.5 BRI
S A B a7 ro SGMER(ug/ml) EER(pg/m .
L0 Ge 2 AR Ay M, SR 4 A

BB Y, =1.0736X,+0.0184 0.997  0.49~24.44 0.17 i @ﬁﬁ SPES‘M 2%‘%:$$M¢ﬂ LIRERLE ﬂnﬂﬁ%
FEB V,=0.2874X,+1.1617 0.9999  11.11~555.44 0.39 /;E,Lj$ﬁ?ﬁﬂﬁ,ﬁj~j{)ﬂ§,ﬁ21ﬂmqé,mL TRAIY
BHHE V,20.2209X,-0.3633 0,997  4.53~226.51 0.51 Mro &5 on, 25Oy B = R S B 210 HibAE S 2R R
B#F 0 V,=0.1546X,40.2354 0.9999  6.99~349.52 1.10 62, 45 S10 — S11 AL AL (C) ) FIS15 — S16 AL i
LEFE V20,2067 X,+0.6710 0.9996  6.34~317.04 0.58 (EJ)BNE I BARSISHM (P R) A& E55
2.4 HmEFENE — R R S R R RN I

B HERE i i 5 2. 20 F el as i s S12.SI13REM (D) ) BN =25 ,S7 - SOREML (B ) B
#£3 MEEKRBER(n=6)

Tab.3 Results of the recovery test(n = 6)

BRS 2 HabE(ng ARy WNEE(mg MHDKEG) X% RSD%) | #HAS RHE() #24E(mg MAZ(ng WEZ(mg) mHERED) X% RSH%)
AR 1.0073 0.0975 0.0982 0.1941 98.37 1001 1 0.9157 0.9060 1.8474 102. 84

1.0041 0.0972 0.0982 0.1916 %. 13 1.0037 0.9181 0.9060 1.8056 97.9%

1.0074 0.0975 0.0982 0.1932 97.45 %e L5 1.0026 0.9171 0.9060 1.8195 99. 60

1001 1 0.09%9 0.0982 0.1919 9%.74 3% 1.0073 1.4125 1.4208 L7857 %. 65

1.0037 0.0972 0.0982 0.1896 94.09 10041 1.4080 1.4208 2.8107 98.73

1.0026 0.0971 0.0982 0.1927 97.35 1.0074 1.4127 1.4208 27699 95.52 w50 2l
& 1.0073 22826 2240 4.4827 98.93 1.001 1 1.4038 1.4208 18338 100. 65

1.004 1 22754 2240 4.4589 98.18 1.0037 1.4075 1.4208 27616 95.31

1.0074 2.2829 2240 4.4383 %.92 B 0 1.0026 1.4059 1.4208 2.8001 98.13

1.0011 2.2686 2240 4.4654 98.78 L% 1.0073 1.3178 1.2784 25677 9.1

1.0037 L2745 2240 4.4639 98.44 1.0041 1.3136 1.2784 15712 98.38

1.0026 2210 2240 4.4492 97.90 1.0074 1.3179 1.2784 2.6043 100. 63 RO L5
GER: 1.0073 0.9214 0.9060 1.8271 99.97 1001 1 1.3096 1.2784 2.5498 97.01

1.0041 0.9185 0.9060 1.8122 98. 64 9.37 1.9 1.0037 1.3130 1.2784 2.53%59 95. 65

1.0074 0.9215 0.9060 1.8025 9.4 1.0026 1.3116 1.2784 15784 99.09
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x4 HEREENELER (mg/g,n=3)

Tab.3 Results of content determination of samples (mg / g,

n = 3)
T AR fR& HHF EiE LA
S1 0.0228 2.1951 0.8920 0.9649 1.0040
S2 0.0216  1.9428 0.8494 0.8401 0.7813
S3 0.1072  2.2084 0.9716 1.4795 1.1957
S4 0.0968 2.2661 0.9147 1.4023 1.308 2
S5 0.0162 2.0469 0.8033 1.0685 1.116 0
S6 0.0213  2.0086 0.8746 0.9351 0.9276
S7 0.0395 1.3070 0.5974 0.6451 0.6539
S8 0.0949 1.6909 0.8453 0.9418 0.6332
S9 0.1214  1.5490 0.6908 0.9364 0.6288
S10 0.1435 2.8505 1.1675 1.9715 1.402 6
S11 0.1501 2.8413 1.1592  1.9482  1.2877
S12 0.1356  3.5138 1.6193  2.3011 1.396 6
S13 0.1388  3.2974  1.5947  2.2345 1.3339
S14 0.0209  2.4108 0.7042  1.3337  1.2037
S15 0.0223  2.8327 0.8939 1.6855 1.3724
S16 0.0525 2.9721 1.0378 2.0321 1.4859
S17 0.5555 1.9571 0.9261 1.7309  1.5012
S18 0.5219  2.5213 1.4395 1.4966  1.2787
S19 0.4940 1.9185 0.9372 1.2171 1.4528
S20 0.3446 1.6460 0.8722 1.3747 1.5787
S21 0.3672 1.6775 0.7786  1.3223 1.4900
0 5 10 15 20 25
s10 L ! ! 1 1

E2 21 #tERBEESFTRRE
Fig.2 Cluster analysis tree diagram of 21 batches of samples

REE IS 5S17.S19 — S21 BEfL (F ) BN E 12581 -
S6FER (AT ) S14FEM (ET )R RE NI BT 4h
SRR R FA = RE S 0 S A LA AL R A
(S14.SI8 BRI UL 2,
3 itig
3.1 WK KIERE

R FH W07 B RS 25 7 190 ~ 400 nm 317 175 [l
PG 5 R R A AT O S T AL R AT 25 1T A
232 nm, BT AE 236 nm, BLif 11 7E 240 nm, 4 57 EAE
290 nm , 7 B3 7E 274 nm KA BRI . 225 S0k

(211, R 240 nm 1E AN K, 2545 f i i s 1
FRES /N i 1 M o 1) B AR 25 51 S 1RGN {8 91 5K
W 3 L B4 236 nm H1290 nm FE I E B K,
I HE A AE e R A S RN 2 I K B8 AN

SEOAERR MY B SRR TR

5 A, AN IR BRAT T R ST IR

WA A 236 nm AR EFILPE 7 B (RSN 4 2 290 nm.

3.2 REUBFEREER

5 SN AR B K0 B B (25% , 509% , 70% , 100% )

M (25% ,50% ,70% , 100% )1 Jp = B, 28 o4

RI,50% LN 70% B4t R 25 1 o 1% fe 43, 1)

= AR, B2 T B SR B R

PR ABIFFE Hh e 50% H B A G 1) o 6 eI i 4

[l | PRI, 45 4 s 12 i i A FR IBCRAR FERT G,

(] ST $E IO B2 T | AR R B T i O i TR e 4

B, PRz By AT 245 TG0 I 3 25 5 o B 25 R BT [|] 30,45,

60,90 min, & L 60 min 190 min 2R A AT,

K 50% HEEINFRETR 60 min/ERRE S RO 2

3.3 FHiEEM

ABFFE AT B HPLC I % JE s, 38 F R, 4

TRTA, REAfR R, T[] s 30 A o e AL (e 4 AL ) v 5 b

B3 B i RIS AT S R TR R 45 o 2

SRR, HEMERR —] & A FEHR A e 22 7, 1

P DU g I8 22 S B ik 2 o A AT D DR AT 8 5 3 5 et e

Jo RSN T K T2 A A OG22 =230 i S st Al I

J i vk , [RIE R G A B e o 00 o e A v, B R

77 B, TR PR RS e 2 e 4
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