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HPLC Fingerprint of Potentilla Kleiniana and Quantitative Analysis of Its Multi — Target Components
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Abstract: Objective To establish a high — performance liquid chromatography (HPLC) fingerprint of Potentilla kleiniana and a
method for determining the content of its target components. Methods The chromatographic column was Eclipse XDB - C
column (150 mm X 4.6 mm,35 pm),the mobile phase was acetonitrile — 0.5% phosphoric acid aqueous solution (gradient
elution) , the flow rate was 1.0 mL / min, the detection wavelength was 327 nm, the column temperature was 30 °C, and the
injection volume was 20 pL.The HPLC fingerprint of 15 batches of medicinal samples was established by the Similarity Evaluation
System for Chromatographic Fingerprint of Traditional Chinese Medicine (Version 2012 A) , and the similarity evaluation was

conducted. The content of five target components was determined by the HPLC method. Results Six common peaks were marked in
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the HPLC fingerprint of 15 batches of medicinal samples,of which five were identified as 3,3’ - di = O - methylellagic acid -
4" — 0 - B - D - glucopyranoside, kaempferol — 3,7 — di = O — a« — L — rhamnopyranoside, 3,3’ - di = O — methylellagic
acid = 4" = O = B = D - xylopyranoside, 3,3’ = di = O - methylellagic acid and 3,3",4 '= tri = O — methylellagic acid,with a
similarity in the range of 0.886 — 0.996. The linear ranges of the above components were 22.37 — 223.72 peg / mL (r = 0.999 3),
6.81 — 68.08 pg / mL (r = 0.999 2),5.23 - 52.34 pg / mL (r = 0.999 3),4.05 - 40.46 pg / mL (r = 0.999 5),17.17 -
171.74 wg / mL (r = 0.999 3) respectively. The RSDs of precision,stability and repeatability tests were all lower than 3.0%. The
recovery rates were 102.03%, 104.09%,95. 14%,97. 13%, 98. 63%, with RSDs of 2.77%,2.11%,1.24%,2. 64%,2.31%

respectively (n = 6). The content of five components in 15 batches of medicinal samples was in the range of 0.162% to 0. 879%,

average

0.011% to 0.253%,0.019% to 0.047%,0.019% to 0.209%,0.037% to 0.107%. Conclusion

The established method is simple,

stable,accurate and reliable,which can provide a reference for the quality control of Potentilla kleiniana.
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FLVC Ry 5 Rk 2 i S S AV ) e B Z2 B 3K Poten-
tilla kleiniana Wight. et Arn [T ff 5 - 42 50, 1] 24 g
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PGS, BRI E R AN REA R AT A
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1 UEE5R%E
1.1 {48

Waters €2695 % =808 AH (4 75X (SE[E Waters 23 F] ) 5
AE240 B #1, 1 K F (i -+ Mettler Toledo 23 7] , 4% & 4
0. 01 mg) ; KQS5200E I 75 I 15 b 2% (B 1L i i 75 A %
AIRAFD

1.2 R%
3,3 - “HSEFIEREAIR -4 -0 -8-D - Mg
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Xof B (52 B T L3 22 e 2 2 B S 3 = 1 i, 4 1t 43 )
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Tab.1 Information of samples

%5 BF 73 %5 i =3
SI 20210416 swrafE#E  |S9 20220723 -1 M %R
S2 20210426 wFEfEE  |SI0 20220723 -2 M IR
S3 20210505 StraiF4h  |S11 20220725 -1 Sr L
S4 20210518 FradE4L [S12 20220725 -2 SFM4AL=
S5 20210525 g KM |SI13 0 20220725-3 RN
S6 20220527 FrEKEFM |S14 20220728 FM LR
S7 20220528 FMEF SIS 20220808 I 2% S
S8 20220608 M 4R

2 FEEH%R
2.1 HPLC 88 EEE L K5
2.1.1 #BELHF

i  Eclipse XDB - C (150 mm X 4. 6 mm, 5 pm);
TS : I (A) = 0. 5% B R K7W (B) , 16 B YL M
(0 ~ 12 min B} 10%A — 18%A, 12 ~ 30 min B} 18%A —
40%A , 30 ~ 35 min [} 40%A — 30%A, 35 ~ 50 min I}
30%A — 90%A) ; i : 1. 0 mL / min; KK 327 nm;
FER :30 °C5 1 : 20 plo
2.1.2 BERH &

TR X R T - o IR 3,37 — AR SL R AL
2 -4 -0-B-D - MmAEART LW -3,7- = -
0 - a—L- W RATT 3,3 - —H AR -4 -
0-B-D - NkANEF 3,3 - AR 3,3,
4" — WAL TR X IR S RS R, R
Vi OB R B 4 ) 1118, 605,851, 035,654. 300,
505.759,1 073. 380 wg / mL f4 BA— X HE 50 I 48908 5 43 1)
K% 5 H2.0,0.8,0.8,0.8,1.6 mL, & 10 mL % 2
o N B 2 B AT, RIVAS BT R R BE 43 i oy 223,72,
68. 08,52. 34,40. 46,171. 74 wg / mL IR A0 IR SR TR

B VAW I MR S R (G 3 50 ) 1.0 g,
K5 % FRAE , B 50 mL HLZE = M rh RS % A 60% &1
25 mL, FRE B, 8 (D)% 400 W, 4515 40 kHz) 4b B
60 min, R B E I, FHRFRE TR, H 60% BN 2k
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B2 FILXZ5H MRS iRE E i Ris o Bk
2.3,3" = di = O - methylellagic acid — 4" — O = B = D - glucopy-
ranoside 3. Kaempferol — 3,7 = di = O —= a — L — rhamnopyrano-
side 4.3,3" = di = O - methylellagic acid = 4" = 0 = B = D - xy-
lopyranoside 5.3,3" = di = O - methylellagic acid 6.3,3",4 "= i -
O - methylellagic acid
Fig.2 Reference HPLC fingerprints of Potentilla kleiniana
F2 LSHELRAMERBCETENER

Tab.2 Results of similarity evaluation of 15 batches of Potentilla

kleiniana
mE AME | HE AMME | K5 AR
S1 0.974 S6 0.961 S11 0. 940
S2 0.915 S7 0.909 S12 0.943
S3 0. 895 S8 0.924 S13 0.990
S4 0.938 S9 0. 905 S14 0.975
S5 0. 886 S10 0.918 S15 0. 996
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Fig.1 Superimposed HPLC fingerprints of 15 batches of Potentilla kleiniana

64



2023 4F 11 H 20 H 45 32 %45 22 1)
Vol. 32,No. 22,November 20,2023

¥ %

China Pharmaceuticals

HFRE-
Pharmacy Articles

A/ mAU
100 4

804
|

60

2] }
201 | 11 3 5
4
o+ J 1 I ‘
¢/ min
0 10 20 30 40 50 60
A
A/ mAU
250
1
200
150 }
100 ‘ l
50 i
) "II L T 5
0 I AL LU W S e, b
t/ min
0 10 20 30 40 50

B
1.3,3 - —WaNLEHLE -4 -0 -8-D - whHH
B O2LEB - 3,7 - = -0 - a - L - walEBg
33,3 - —_WALAYLR -4 -0 -5 - D - wvaREF
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B3 SuEEEIEE
1.3,3" = di = O - methylellagic acid —= 4" = 0 - B -= D - glucopy-
ranoside 2. Kaempferol — 3,7 — di — O — a - L — rhamnopyrano-
side 3.3,3" = di = O — methylellagic acid — 4" - 0 = B - D — xy-
lopyranoside 4.3,3" = di = O - methylellagic acid 5.3,3",4 "= tri —

O - methylellagic acid

A. Mixed reference solution B. Test solution

Fig.3 HPLC chromatograms
LRMER R NG BRI, 1. 230 FIRA T R 57
VI =, B R A R SR A 6 BRI, 430
F2 2. 1. VIR RS SR e R i, 0 S0 T AL AR g
Sy BT (X, wg / mL) AR BR DG TR (V) S AL b
PEATER MR T A5 [0 9y 7 L 45 R B, 5 R T A 4 7
2 A RO Z PR P S i i AR MR S R R B SR LR 3
R0 PR 5 5 e PR A A 2. 1. 2 T R TR R R
EWOER HUR RS 42 2. 1. 1L IR (i S F R A2
IC SR TR AR L DUAS R L (S 7 N) R 10 01 3 1 XoF 7 237 3000 g
3 I R 3 ) A e B RTG53
W% 5 O A TR (4 5 S3) i, %
2.1 VN G A SL RN A2 6 IR, I SR U I R &5

F S PPN RSD 21 /NTF 3. 0% (n = 6) , F W )5 Wk 2%
FE R AT

o MR IR VA TR (G5 S3) il i, 43l T
I NAE0,2,4,8,24,48 hiF 42 2. 1. 1300 | (3% 214 3k
FEISE , 10 SR W T AR o 285 5% S P 200 T AR RSD 2718
F3.0%(n=6), R\ ERAEZIR T E 48 h N
FATE

S ORE A (S5 S3) i, #62. 1.2 T
T AT 28 o A S S VR, #e 2. 1. 1IN B A5 1
PEREDNAE | 0 S 0 TR L 45 51 5 B s 43 W TR FR Y RSD 3
INF3.0%(n=6), RWPITIEEZERI .

JRE DS B8 < BRR) —HERE & (4045 S3) Ry K 4
0.5 g, L6 Mn KEHMAE , L ZRK A HIMAC & i1
3,3 — WA ILEEAEIR - 4' - 0 - B - D — W7 4 0
T2y - 3,7 - = - 0 — o — L — NI R 20 .3,
3 - THESREEIR - 4 - 0 -B - D - LA .3,
3 - THIEIEERAEIR 3,37 ,4" — = WA AL IR ) % IE
fi 111, 860,34. 041,26. 041,26. 172,20. 230,85. 870 g,
Fi2 2. 1. 2500 F 5 bl a8 S A W, #2210 1300 R g
SRR E  JE SR AR, T F AR DGR S R L 4.
2.2.2 HEEENE

HCIS HEZG WA M oK A 3 i, 4% 2. 1L 200 B 7 ik
il A R AR, T 2. 1 LI R (38 2R pERE I 2 L i
ST R, T AR & 5 AR I R A3 B 7 o 5 SR AL
Fe s Al W IS HERES 3,3 — T EILEEAERR - 47 -
0-B-D - Mk EEET LW -3,7- = -0-a-
L — W SR 3,3 - R EEIR -4 -0 -B -
D - WA 3,3 - “H AR 3,37 ,4 - =
PR A6 R 1 % 130 L 0 0l R 0. 162% ~ 0. 879%
0.011%~0. 253%.0. 019% ~0. 047%.0. 019% ~ 0. 209% .
0.037% ~ 0. 107% ,*F- 3 % 1 535l 24 0. 366%, 0. 100% ,
0. 032%,0. 049%,0. 065% .
3 itig
3.1 REFEEE

Ptk g6 v 43 50 5 58 T A [ B BGA ) (30% HYBE
60% HIE B 30% LB 60% L LT K, FEHU
] (15,30, 60 min) , $& P05 20 GBS ¥ | B3 ) AL 5

RI EMXRREERKBURERER(n=06)

Tab.3 Results of the linear relation test,limit of quantification and limit of detection (n =6)

el A )35 r ZHEE (pg/mL) ZEFMR(ng) AR (ng)
33 - ZWAARER -4’ - 0-B-D-wh W HHEF  V,=8179.2X,-21750 0.9993  22.37~223.72 34.00 10. 20
WA -3,7-=-0-a-L-wrhREHEHF Y,=28263X,-24453  0.9992 6.81~68.08 7.67 2.30
3,3/ - ZWRAREHR -4 -0-B-D -k RiEHF Y,=6441.1X,-4240.1 0.9993 5.23~52.34 17. 44 5.23
3,3/ - ZWAAHILR Y,=2930X,-1778.4  0.9995 4.05~40. 46 40. 50 12.15
3,3%,4"- ZF AR HILI ¥,=1952.6X,-3998.6 0.9993  17.17~171.74 51.50 15.45
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Fz4 MEIBREER(n=6)

Tab.4 Results of the recovery test (n =6)

BEET B4 kAT WNBET mKE X R

BUAE 0 ) ) @ @ @
3,3/-ZFRAL  0.4965 4364.235 111.860 4475.144  99.15
BB -4 04991 4387.080 111860 4502.338  103.03
0-B-D-"k 04988 4384.452 111.860 4502229 105.29
BEEE o502 aasss uLse 4o e o ET
0.5049  4438.071 111.860 4547.817  98.11
0.5025 4416.975 111.860 4533.455 10413
AR -37-2- 0.4965 451815 34.041  488.358 107.35
O-a-L-"  0.4991 454181 34.041  490.074 10544
WAFRE 04988 453,008 34041 489.590 104.82 .
0.5012 456,002 34.041 491280 103.37
0.5049  459.459  34.041  494.157 101.93
0.5025  457.275  34.041  491.878 101.65
33-ZF4E 04965 193.635 26172 218.127  93.58
BB -4- 04991 194649 26,172 219.745  95.89
0-B-D-"k 04988  194.52 26172 219.435  95.15
AR 0.5012  195.468 26.172  220.418  95.33 n L
0.5049 196,911 26,172 221.534  94.08
0.5025 195,975 26,172 221317 96.83
33-ZF4E 04965 330 20230  396.233  93.39
Rt 0.491  379.316  20.230  399.069  97.¢64
0.4988  379.088  20.230  399.085  98.85
0.5012  380.912 20.230  400.768  98.15 e
0.5049 383724 20.230  403.970  100.08
0.5025 381900 20.230  401.054  94.68
3304204 0.4965  466.710  85.870  552.477  99.88
ARLR 0.4991  469.154 85.870  553.951  98.75
0.4988  468.872  85.870  556.863  102.47
0.5012 471128 85.870  553.950  96.45 w2
0.5049  474.606 85.870  558.381  97.56
0.5025  472.350 85.870  555.378  96.69

HAT RO B BOSCR |, 7875 B A 1) 45 07 1 Y s
R TR EL 7 AR A DR AR B, 7E e PR AR IO 57 o
60% LI, P 60 min I, P AT I R (335 P& o (3 0
i L, Hor ERCR B Ay W ARVBUR , i 4
I A ) i A T VA AR
3.2 BiEFRGMRH

Tt v AN TR R 0 P R AT 5 ¢, R B 15 41t 2y
FARERLAE 327 nm PRAR IR 2 LA IR 2, Bk Iy
BIRCRAT , OB B A 327 nm AE MR K 5 LR
TSR 3 A Y 43 25 880, & B Eclipse XDB - Cg 4
(150 mm X 4. 6 mm, 5 wm) HAG B SR, RER AT /0 25
BRI S5 A% B0 5 LA TR Rl s AR (20 - 0. 5%
PRIKIRL T — 0. 5% WK T IE - 7K \CHE - 7K)
AREROCR , & IS i S AH N I = 0. 5% B2 /K 1
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x5 LHERSENESER(%,n=2)
Tab.5 Results of content determination of five components in 15

batches of samples (%,n =2)

33-ZFAAR LER-37- 33-ZFAAR 33-ZF 334
BE RB-4-0-f- Z-0-a-L- RH-4-0-- [, .. o
D—%ﬁ%%%; AR D—%%K%i RbHRR PRAGER
S1 0.266 0. 061 0.027 0.022 0.037
9 0.554 0.130 0.047 0.019 0,064
% 0.879 0.091 0.039 0.0%  0.04
S4 0.281 0.144 0.041 0.209 0.054
S5 0.228 0.011 0.026 0.024 0. 065
% 0.538 0.056 0.0 0019 0.065
$ 0.204 0.012 0.024 0040 0.04
S8 0.162 0.045 0.021 0.038 0.093
59 0.355 0.253 0.045 0.038 0.056
S10 0.198 0.133 0.019 0.026 0.048
M 0.222 0.031 0.031 0.043 0.077
S12 0.222 0.123 0.022 0.033 0.038
S13 0.482 0.159 0. 046 0.042 0. 065
S14 0.494 0.161 0.036 0.045 0.070
S 0.412 0.092 0.03 005 0.107

B, 5 (0% 06 9 W T K o3 9 B 3 0t s iR 5 5% T AN TR
I (20,30,35 °C) i # (0.8,1.0,1.2 mL/ min),
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