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HPLC Fingerprint and Content Determination of Five Components in Ranunculus Sceleratus L.

CAO Shanshan', SHI Zhen', ZHENG Xiaowen', CHEN Fei', ZHOU Sijia', CHENG Wenming',
ZHANG Yazhong?, XIE Jin', ZHANG Qunlin""(1.School of Pharmacy, Anhui Medical University, Hefei 230032, China;,
2.Anhui Institute for Food and Drug Control, Hefei 230051, China)

ABSTRACT: OBJECTIVE  To establish the HPLC fingerprint and content determination of five components in Ranunculus
sceleratus L.. METHODS  The separation was developed on an Agilent ZORBAX SB C,, chromatographic (4.6 mmx250 mm, 5 pm)
column by gradient elution with methanol(A)-0.1 % phosphoric acid aqueous solution(B) as mobile phase to establish HPLC
fingerprint of Ranunculus sceleratus L.. Combined with similarity evaluation, cluster analysis, principal component analysis, and
orthogonal partial least squares-discriminant analysis, the quality of 13 batches of Ranunculus sceleratus L. was evaluated.
RESULTS  Thirteen batches of Ranunculus sceleratus L. samples were calibrated with 20 common peaks, of which 5 common
peaks were identified, and the similarity ranged from 0.874 to 0.984. The results of cluster analysis and principal component analysis
were basically the same, indicating that there might be differences in the content of chemical components of Ranunculus sceleratus L.
in different regions. Protocatechuic aldehyde, caffeic acid, ferulic acid, hyperoside and isoquercitrin were determined in thirteen
batches of Ranunculus sceleratus L., and their contents were 0.016—0.035, 0.010-0.070, 0.010-0.029, 0.016—0.051, 0.028—
0.086 mg-g', respectively. CONCLUSION  The established HPLC fingerprint and content determination method is simple,
stable, and reliable, which can be used for qualitative analysis and provide reference to quality evaluation and resource utilization of
Ranunculus sceleratus L..

KEYWORDS: Ranunculus sceleratus L.; HPLC; fingerprint; content determination; quality evaluation
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Tab.1 Samples information of Ranunculus sceleratus L.

s P38 ) SRAERTA]
S1 TR T 20214FE3 H
S2 tEAAE TR 20214E3H
S3 tE TR 20214F3 A
S4 JARAE BT 20214F3H
S5 IR E AT 20214E3H
S6 SRR T 20214E3H
S7 G R 20214F3
S8 TRUE N T 20214F3 4
S9 LRGN 20214E3H
S10 TR SIEH 20214E3H
Si1 TR E T 20214E3 5
S12 LR IS 20214F4H
S13 S-Sl 20214F4 )]

2 FEEER
2.1 AR

AgilentZORBAXSB C,4(4.6mmx250mm, 5um)
IEFE; DU EE (A)-0.1% WERRK 8 (B) 3N
M, BEEEVEDL (0~4 min, 5%A; 4~10 min, 5%—
10%A; 10~25min, 10%—20%A; 25~45min, 20%—
27%A; 45~55 min, 27%—36%A; 55~70 min,
36%—50%A; 70~80 min, 50%—60%A; 80~
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100 min, 60%—85%A); Kl KK 320 nm; i
HOM 1 mL-min™'; AER 25 C; SEFEEH 10 pl.
2.2 AT

2.2 HEARER SIS BCA WA R (T
35 29 0.5 g, KEERRE, A 80% HIEE 10 mL,
K% PR E T, HE S AL B (T 250 W, 90 kHz)
30 min, RHMEER, WERE, H 80% HEELAh
RRHE, A, SUEIF LB, A AL R AR
(0.22 pm), RPFRHER A

222 XESEBR TS S BUR LSS .
MERR . BTARIR . 4 22 P 0 S5 A iz 1 X6 B
i, B AR 1 mL 435 265, 320, 455,
390, 338 mg [MIRAXTHEMIAT, 4 C A7

2.3 FREEEIGY

230 AUERREE R BUA T N EES (S
S7) S AT, & “2.17 TN (i S FiE St
FEIAE 6 U0, oSk s dici . 78 ik EIEUE 4 b
L F LR EE (15 0%) /RS g, THE LA IE
AFR P B4 S [ FD AR Xof e T AL RSD, - &5 SR AL i
AR X A4 B3 B[] () RSD ¥4<2.11%, A X 0 1 AR A
RSD 1J<3.56%, R HE R4

232 RUEMiE  Bea e wrEs G ST7) it
WA, e “2.1” MR ais &, 20T o,
2, 4, 8, 12, 24 h EFEI 2 /BT, G0 % k5L
Pt o 7E A0 VBSR4 BT b LURULASEE (15 04) 1
HZ G, THE A W AR T R B[] A X 06 T
TR RSD, 45 S A7 W AH X £ B3 ) 8] 4 RSD #)<
2.84%, XTI TH AR A RSD ¥J<3.36%, 214k
AATRAE 24 h NFAETE R

233 EEMIKE  HUE—#UCA e PR S (G
2. ST)6 4, i “2.2.17 WF AT R A A
MR, % 2.7 TR SRR, AR IERE
AT, IESREIEEE . TE Ak B R B LR
JLZREE (1 518) VE A S g, T S AR X A
B 18] AR s 17 AR RSD, g A X i B3 st
[6] i) RSD ¥4 <1.71%, AH % U i £ %) RSD ¥ <
3.63%, RUTIEEEHERL

2.3.4  FREUEER AT KA PR B 13 4t
TV RE R IE W, 2 “2.17 W (3% A F R RE
A, L (2 aakds SCETE A BT R S8 )
(2012 KR FRAFXREAS R 3 X AY 13 HEA e Py (i K ik
3530, WE S FEMEIERN S IREE, RAH
Mgk, BRI SR 0.1, FEU T2 AR IER
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Fig. 1 HPLC superimposed fingerprints(S1—S13) and control chromatograms(R) of 13 batches of Ranunculus sceleratus L.

Prag i 20 MEHE g, i SR, F8
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) SR (16 5108), WL 2. DL 1S JRJLAS
fil (s A 2 BRI (S), THEAS R 13 iba R at
A WA 5 B2 ISFIR] £ RSD 4 0.66%~2.21%, 44l
WA T v B 5 e IR 0 A L 7E 0.874~
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Fig. 2 HPLC chromatogram of mixed reference solution
I—protocatechuic aldehyde; 7—caffeic acid; 12—ferulic acid; 15-hyperoside ;
16—isoquercitrin.

R/2 DBMAE A EELEEELEIFNER

Tab. 2 Similarity evaluation result of fingerprints of 13

batches of Ranunculus sceleratus L. samples

G ARMBLEE G ARMRLEE

S1 0.897 S8 0.920
S2 0.935 S9 0.984
S3 0.894 S10 0.983
S4 0.973 S11 0.874
S5 0.974 S12 0.982
S6 0.975 S13 0.898
S7 0.973

2.3.5 BT OB 13 Hb e AR S ) o I
T AREE S SPSS 22.0 B HE AT RS 00T, XHE
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Fig. 3
Ranunculus sceleratus L.samples
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gy, HEZIFTTEkFREE T 93.93%, KA TRANT
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Dendrogram of cluster analysis of 13 batches of
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Tab. 3 Principal component eigenvalues and variance
contribution rate of Ranunculus sceleratus L.

%y FHAE(E J7 2 BTHRAR/ % ES W R )
1 8.45 42.26 42.26
2 4.61 23.06 65.32
3 2.46 12.29 77.61
4 1.98 9.88 87.49
5 1.29 6.44 93.93

Ta PRV RS ETERAER

Tab. 4 Load matrix of principal component factor of
Ranunculus sceleratus L. samples
S FRUr ERgr2 EMG FEdr4 FERURS
1 —0.464 —0.660 0.136 —0.181 0.494
2 0.906 —0.008 —0.044 0.090 -0.172
3 0.307 0.456 —0.011 0.410 0.626
4 0.966 -0.073 -0.114 —-0.138 —-0.089
5 0.949 -0.210 —0.152 -0.059 —0.057
6 0.943 -0.070 —0.038 0.062 —0.062
7 0.665 0.085 0.694 -0.211 0.036
8 0.398 0.418 0.793 -0.060 0.076
9 —0.474 0.331 0.540 0.248 0.398
10 0.659 0.547 0.456 -0.090 0.159
11 0.890 0.222 0.104 —-0.385 0.073
12 0.119 0.836 -0.040 -0.420 0.033
13 0.200 0.677 —0.393 —0.467 0.242
14 0.298 0.095 —0.623 —0.418 0.522
15 0.743 0.221 —0.081 0.604 —0.035
16 0.908 -0.011 -0.298 —-0.263 0.029
17 —0.365 0.824 —0.027 0.365 0.014
18 —0.412 0.832 —0.275 0.157 -0.076
19 0.836 -0.116 —-0.094 0.413 0.185
20 -0.167 0.821 -0.228 0.403 0.196

2.3.7  IEA /N 3 FI 43T (orthogonal partial
least-squares discrimination analysis, OPLS-DA)

R T i RGN R] P A ™ A 25 e ) AR
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Fig. 4 PCA score of 13 batches of Ranunculus sceleratus L.
samples
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Fig. § OPLS-DA score of 13 batches of Ranunculus

sceleratus L. samples

2.4 5 FPRA RN E

241 LYEXRRFZE K EWHUR G X G5
W, FHFR B R AN ] 5 ok B 1 R A TR X TR
AV, HEREST AT, 0 SRIETH AR . DAETE B
AEER (v), R HREL BRI BN REARAR (x), HFATEME
=, ZedlbriEthZe, Wk 5.

242 [UESHEE L BUR A X I, %
“2.17 TRF RS ESE IR E 6 IR, 0 SRAS
X R S I T AR, TR R LASEE . oinrERR |
B BRMR . 4 22 Wk A S e 0ge T AR RSD 43591l
H 1.58%, 2.33%, 0.78%, 0.98%, 1.36%, L%
K2R R4S
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Tab. 6 Results of recovery tests for various constituents

b AL AR [eR/ SFRICE/ RSD/

Tab. 5 Linear relationship of 5 components in Ranunculus
sceleratus L. samples
% [ETY= 5 r LM /pg mL™
JULZEE  )=18 624x-3070.7  0.999 6 0.52~8.28
WA R y=40 852x—7 983.1 0.999 2 0.63~10.03
W 22 y=46 478x-7991.6  0.999 8 0.89~14.22
BLHH )=105000-3309.2  0.999 4 0.76~12.19
SMEH )=8396.5x-3 6182  0.999 0 0.66~10.56

243 FRUEMIRE  Boa e AR (SRS ST) it
AW, 2 “2.17 N A& T 0, 2,
4, 8, 12, 24 h FEFEME 7 #r, IHES R ILA
P ORERR . BATERR . A 22 MK R S R 1 G
TR RSD 23510 1.55%, 2.50%, 0.86%, 1.48%,
1.77%, FMEK S IAE 24 h N E M R AT
244 FHEMERE R HRA R N R (G
S ST 64y, e 2217 TR EEATH S AER
MV, R “2.17 TR @SR, SRR T, il
SR RS e AR . S5, JRJLASEE
UNMERR . BUERER . 4 22 Bk R S R 0 T AR
RSD 73 5l R 3.11%, 1.53%, 0.65%, 1.69%,
1.41%, ZITEEE MR
2.4.5 MAEDICRIRE  BE RS A A R
i (RS ST) 61y, B 025 g, KEFRE,
S TR S Y 100% A LS ES . afnndk
R . BTERIR . 4 22 Bk A0S M B T 0 X I O
W, & “2.2.17 TR I AT A R i i
Fie “2.17 WM R R, A R R L
AW . OIRERR . BMBRER . A 22 RN S Y
[R50 h 98.28%, 97.55%, 98.89%, 97.78%
F1 97.24%, RSD KK N 0.49%, 0.81%, 0.96%,
0.80%, 0.58%, FIARMCRRL:, W% 6.
2.4.6 FESEEIE KRR 13 HEAFHLIX
GRWER, % “2.2.17 TR Il & Al i
W, % “2.17 TR AE SRR E , RIESMR
AT FLASEE . UNMERR . BTERER . & 2ZpkT M
SR T IX 5 RIS AR R 1 e, I 4 2R I
*7.
3 iTig
3.0 RIBGHR R E

AW LI T 100% P EE . 80% H
60% FF S A $E B 0 I8 1 24 61 48 B80T 1 52
Wi, ZERFEN, AT 60% FELHRE, 80% F
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%
mg mg mg % % %
JEULZEEE 00315 00310 0.0621 98.71 98.28 0.49
0.0307 0.0310 0.0612 9839
0.0348 0.0310 00651 97.74
0.0346 0.0310 00649 97.74
0.0310 0.0310 00617 99.03
0.0307 0.0310 0.0611 98.06
UIMERR  0.0391 0.0415 0.0801  98.80 97.55 0.81
0.0386 0.0415 00793 98.07
0.0345 00415 00751 97.83
0.0377 0.0415 00777 9639
0.0363 0.0415 00765 96.87
0.0397 0.0415 0081 9735
FT#R2  0.0150 0.0165 0.0315 100.00 98.89 0.96

0.0138 0.0165 0.0300 98.18
0.0139 00165 0.0301 98.18
0.0142 0.0165 0.0307 100.00
0.0135 0.0165 0.0299 99.39
0.0146 00165 00307 97.58
SLBET 00106 00120 00224 9833 97.78 0.80
0.0093 0.0120 0.0210 97.50
0.0099 0.0120 0.0216 97.50
0.0096 0.0120 0.0212 96.67
0.0111 0.0120 0.0228 97.50
0.0101 0.0120 0.0220 99.17
S 00132 00145 00272 96.55 97.24 0.58
0.0142 00145 0.0282 96.55
0.0138 0.0145 0.0280 97.93
00141 00145 00283 97.93
0.0147 0.0145 00288 97.24
0.0145 00145 00286 97.24

RT BREEFHEET S PRI EEMNEER (n=3)
Tab. 7 Content determination results of 5 components in 13

batches of Ranunculus sceleratus L. samples(n=3) mg-g”’
i UL WieERR O BTERER  S2ARIY Sk
S1 0.035 0.024 0.016 0.021 0.030
S2 0.034 0.022 0.015 0.016 0.031
S3 0.032 0.024 0.016 0.018 0.031
S4 0.021 0.062 0.017 0.051 0.086
S5 0.019 0.058 0.018 0.048 0.086
S6 0.017 0.070 0.019 0.047 0.083
S7 0.016 0.042 0.029 0.025 0.050
S8 0.019 0.054 0.024 0.045 0.056
S9 0.023 0.043 0.022 0.021 0.032
S10 0.023 0.042 0.022 0.020 0.028
S11 0.024 0.010 0.010 0.043 0.043
S12 0.025 0.050 0.019 0.039 0.058
S13 0.027 0.018 0.024 0.032 0.041
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