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Lo WvaREE HEGIARFF O, g KR 030006
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# OE: BE @V RNEREALAM T 12 Bl s s i AH ta (UPLC) J5idk, XA Hh 24 3 1 5 stk o ik
V. A% R BEHCjg (100 mmX 2.1 mm, 1.7 pm) E3EFE; WA LI (A) -0.03%=H LB/K (B), FREEVEN,
PR 0.5 mL/min, A 254 nm, AR 40 Co @A RS MR T RE, SRS (HCA FEHa 57
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Quality comparison on Farfarae Flos from various origins by UPLC based on
multi-components content determination method
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Abstract: Objective To establish a UPLC method for simultaneously determining 12 components and evaluating the quality of Farfarae
Flos from various origins. Methods The UPLC method was achieved by BEH C;g column (100 mm x 2.1 mm, 1.7 um) using a mobile
phase made up of acetonitrile (A)-0.03% trifluoroacetic acid in water (B). The flow rate and detection wavelength were 0.5 mL/min and
254 nm, respectively.The column temperature was 40 “C. Coefficients of variation (CV) were calculated, then PCA and HCA were
applied to analyzing Farfarae Flos from different origins. Results The method for content determination was in agreement with
methodological requirements. The results showed that CV values of different components differed greatly, and the hyperoside showed the
largest CV value at 0.91. PCA and HCA analysis revealed the wild and cultivated Farfarae Flos were different, and the wild samples
contained more chlorogenic acid, caffeic acid, rutin, hyperoside, 3,4-dicaffeoylquinic acid, 3,5-dicaffeoylquinic acid, 4,5-dicaffeoylquinic,
and tussilagone. Conclusion There exist the significant differences among Farfarae Flos from various origins, and their CV values are
also different. In addition, the wild samples also differ from those of the cultivated ones. To guarantee the safety and effectiveness in
clinical, the impact of chemical differences of different Farfarae Flos on the clinical efficacy should be further studied.
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BUl. a-RATHFFREEL, W02 (s IO, e
SN 2T L T VTR e 2
B SRR, SR, SIS, ERMEL
2y,

RIS AL LM 2404 T L
WS, BRPTAEEE, Sk AL 2 MR A A
et 2 e A A Tl B
BRi. SO, WTILETEL, S mIL b T
RO TP b, Rk AT
LR W S BB TS T 2 U6
S5, DRt AR A 2 TR TR <

U TEATESHRIE VZ, R A T
T2 % A AL BT . 2005 4ERHTI
CHEIZI ThUE RIS,
Z5L) 2010 4ERRBRAE TN T AR E . 4RI
HATAZER A 0, W AT T A T
VRO SR AAE I 2 TR . 2 HEARI R W kAR
Sk RR BRI, WASE, @A, 4
RS, BE PO o TR AL Z bR i,
W75 0O T HPLC [ S A A6 O ik
ST, WG T HPLC % ik &
16 10 R 777 AR SRR UPLC g
A 12 BRI R s 7k, T R Rk
KAEDHATINE AL 2 e v 27 A

()RR AL 2T R TR AT VP
1 {XEE5HH

Waters Acquity UPLC H-Class &4; (PDA £
M2, Waters A5 ); RE-52A JesE 28 kAL L
WA A 28] ) Sartorius BSA124S 23 #r KF
(f# ¥ Sartorius 24 7 ); CPA225D 43 #H1 K (i [H
Sartorius A #) ). LFE. HEE (Jbxtb L), 8
i), &5 (Fisher, faifkafi), ZrJafR (#t5
906-33-2). WIHERR (ftt'5 20121029). 5Lk IR
B (4it'5 3022812). &5l A (4Ik'5 13041309).
SEAE IR C (L5 130425090 X R 447 oy e 83
IV IR A F UL, ESE=98%; BB TR
(fik%5 20130729). &1 (Hik'5 YMO316SA13).
G BEIF (S 20130428 ). Mt E (S
YA0806YB13) xf M 5ty [ b i & AT PR A vl
HIRES I =98%; 2,2- i HL-6- LWL I — A
NEE e ] o AT o FR R T -3, 14- LA -Z- K A R T
XL O SEaG=E H A, 28 HPLC WA —fhik
e I 7T 7> 50> 98%

ENTIE s € LN | AN TTTTATN S 7 1N
T RG 6 N FL 20 0 AN ) P~ M R 3k S AL 20 (R
D), £ PR T MG ARS8 N R A B D)
K4 Tussilago farfara L. WTHAETE, FRALRAALE
L P R 27 v s 2 BA R 7T P

x1 HmiER

Table 1 Sample information

T ekt 7 2 FE KAERTFAE | g Tkt 7 F SRART H]/4F
1 5ga5 Ll g Af 2010 11 B RE-Lipiibea 2011
2 (%5 L PH YR 2010 12 ptaet ] 2010
3 5ga5 L PG ##AR 2005 13 B Ho i E 2010
4 5ga5 vy 2007 14 etk Hokm L 2011
5 Lgan 7 e 2 2010 15 B WAL RS £ 2011
6 5ga5 g s L 2009 16 B HR AR 2012
7 B |7 R 2011 17 B thpgic kL 2012
8 B ik 2010 18 ey SE-aupiibis 2011
9 B Wbsk xR A 2011 19 etk HIR AR 2012
10 et thivg 2010 20 o HIF 2011
2 FHE LA B 2.4 mg/mL. LR A 2.6 mg/mL.

2.1 GRFNXERSGRIA KA &

R B PR AT JE o P G A ke 23 ) 5 VB
T8 2.6 mg/mL. ZEJR& 2.5 mg/mL. WIHEER 2.6
mg/mL. ] 2.7 mg/mL. 42k 2.8 mg/mL.

FEEJER C 2.7 mg/mL. )% % 1.6 mg/mL. 2,2-
THHE-6- LR IR AL IR AR 2.5 mg/mL. K&
fiil 1.5 mg/mL+ H3E T E-3,14- 2 5-Z- 3 & % G 2.0
mg/mL 15 BRI £ W o R 3 s )
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RWOE R, R, RS E R,
B R HE R
22 HIXEARAE &

BFERR AR GEDUS08) 240 1 g, FE%RE, K
BN 95% B¢ 25 mL, FRE N, [P 0.5 h,
B, A, FRRE R, H 95% L BER AL IR )
g, JEIE, HUSEUEVR 5 mL, USR], T
B AR IT 2 25T 2 mL 8 .1 0.22 pm Tl FLUER,
HW SR B E A Ak it R
23 ®IEEHG

ACQUITY UPLC BEH C g i 4% (100 mmX
2.1mm, 1.7 pm) 1 VanGuard BEH Cis #4745 (20
mm X 2.1 mm, 1.7 um), Jit3IAH A 4 ZJE, B 4 0.03%
IR ORI, ERPERAEEVEI (0~1 min, 10%~
15%A; 1~2 min, 15%~20% A; 2~4 min, 20%~
22%A; 4~5min, 22%~24% A; 5~6 min, 24%~

HIES S

25% A; 6~8 min, 25%~30% A; 8~9.5 min, 30%~
75% A; 9.5~11 min, 75%~95% A;
95%~10% A), AFRULHE N 0.5 mL/min, %K
254 nm, KA 40 °C, HEFEEN 1 uL.

24 FHAEFER

240 JFEETIETE 4 RS B OO A0 O
W PERAAAS 1 uL, E RIS AR N R
T, SN FEARTERAS ) i b 35 To T, R
ZJT R IR R

242 ZMERRFEHR BRSO R
Tk R PV, 4 “2.37 TR 5 U EREI &
HEFE 1 L, Il SRV AR, DA ARAR (8 AR AR
(YD, 0 RV RS JR G TS S B AR AR (XD, JEAT
(US4, AR SRR o AR ) v I vk
FEE S L Ay B 1k Bl o 23 ) A e EE 3 0 10 25 5240
B (LOD) AlE &R (LOQ), iR I#% 2.

11~13 min,

Fz2 12MESRIEIERE

Table 2 Regression equation of 12 components

5% (B =177 7 o VIS R/ (mgrmL ™) LOD/(ug'mL ™) LOQ/(ng'mL™")
WETH Y=1X10°X—93270 09993  0.150~2.600 2.300 8.40
xR IR Y=3X10°X+29662 09995  0.760~2.500 4.500 11.60
W HE PR Y=4X10°X—61344 09991  0.260~2.600 2.200 7.66
T Y=4X10°X—30979 09990  0.110~2.700 1.300 433
Koty 28 Y=5X10°X+39499 09991  0.110~2.800 1.400 427
SRR B Y=2X10°X+38583 09995  0.048~2.400 0.600 3.18
SEEEJRTR A Y=3X10°X+2669 09991  0.052~2.600 0.750 2.76
SEERJRIR C Y=3X10°X+2105 09991  0.055~2.700 0.680 2.13
M e 3% Y=7X10°X—16362 09994  0.005~1.600 0.082 0.27
2,2- " HIIE6- LRSS IE AL Y=447 251 X+4 463 0.9992  0.005~2.500 0.012 0.04
AT Y=2125711 X+1479 09999  0.091~1.550 1.100 3.76
FHIE T BE-3,14- - Z- KA & TS Y=685093 X+6518 09994  0.050~2.000 0.530 1.67

243 KEEFERE KR WCDOR A RS 1
pl, FZHE €237 TN, ELERE 6 IR, 4
PBEE TR SRR MR T 2T,
SRS By AR AL FEEER C. M K.
2,2- " WhE-6- AR AR TT AL . KA.
BT E-3,14- 22 - Z- 3] A R BRI TR AR 1 RSD 4370 4
0.51%-0.26%- 0.51%- 0.40%- 0.54%- 0.47%- 0.40%
0.51%-+ 0.54%-. 0.47%-. 0.64%-. 0.32%, F {3
2 R R

244 FEEMERK  H17 SERAAeR, ] “22”
TR I AT % 6 IR, b e aT, o
HRETR. SHEMR. MR, &~ 1. S22 Py,
SRR By FLERIR AL FEHRIR C. M .

2,2- " HIE-6- ZBERE A IE LI . AR
HE T WE-3,14- 2 - Z-3K 4 FE R iU 43 207 RSD 4393l
H1.2%. 0.78%- 1.5%. 1.2%- 1.6%- 1.7%. 1.2%.
1.5% 1.6%. 1.4%. 1.9%. 1.0% (n=6).

245 famtE B SRS AR
THI%5 0. 20 4. 8. 12, 24 h VE NWAHOIEAX,
RPN PR ETIR. SR, o
HERR . 751 S22k, FE4R5R B, FEREIR AL
SRR C. M. 2,2- " HHE-6- 2RIt
SUMEPR A A . HRE T BE-3,14- A -Z- KA R
RUE TR RSD (n=6) 73l 4 1.8%-+0.98%- 1.8%-
1.2%. 1.5%. 1.3%. 0.8%. 1.3%. 0.6%. 1.7%.
0.8%- 1.8%, & WAL At i 3 il B BCE 24 h 180E
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2.4.6 OFEEISCEAE  RESFRE 17 53R AAERE
iUy, ARGy 1 g, A3 4L, R34y, Aol 2y
FARORS S N SR JE R 2.52 mg/mL. WHERR 0.5
mg/mL. ] 0.5 mg/mL. £2kiF 1.5 mg/mL. 7
2¢)5% B 5.0 mg/mL. LR A 5.0 mg/mL. Fp4%
JAPR C 4.0 mg/mL. #f}% %5 0.1 mg/mL. 2,2-—H3E-6-
LW FET I AT 0.1 mg/mL. AW 1.0
mg/mL. HIE T HE-3,14- L &(-Z-3K 4 1 4.0 mg/mL
(RITR AR AT 1. 24 3 mL, ] “227 TRy
A ARSI, 1% €237 TR A EEREDN
HAr M EHOP I RICR . 45 R TIR . SH AR
WIHERR . P51 &Mkt AR B FARIER
A FEERIR C. Mt &L 2,2- — HI3k-6- A BEIE A IF
AN AW FRRE TTE-3,14- A2 AR
B RS- 241 R %k 98.74% + 103.84% + 98.85%
98.55%- 98.85%- 96.57%- 97.51%- 99.11%- 98.82%-
101.21%- 98.57%- 98.84%, RSD 354 1.6%-+ 1.9%.
0.98%- 1.7%- 1.1%x 1.7%- 2.0%- 1.7% 1.2%- 1.5%-
1.3%. 1.7%.
2.5 H@NE

P “2.27 0 i R R, 5¢2.3”
TRGATFME , 3 7K AR
2.6 Hitoth

THEANF B 08 5 80 8 S R 8=
/8D U Bl 20 R FSRIFZIF Y 12 Fldk
Sy R 20X 12 [AERE, JF5 A SIMCA-P 13.0
(Umetrics, umea, Sweden) 4347 3 0204
(principal component analysis, PCA), H] SPSS 16.0
AT AT R 3T o
3 HR5454
31 AEFHMHRERAMNEENERTRRE

T3 52 2 52 e AR WIS #2371 UPLC
ETTERFFGEER, kLK 1. REKILHT
20 fEASF] = MK A AE M e, 25 R ILEE 3.
AR AACRE b b T O B = R o R SRR R, 3L
ik o> HUE 3.86~12.92 mg/g, VR ESHN
7.49 mg/g, HUCH R A. By C, “F¥E
BN 6.55. 5.86. 4.48 mg/g. X 4 MRSy
P 12 A e Bar S 46% Lk o Ak, B
Oy o s N BN 2 | S ER U S ST T8 | )
1.95 mg/g F1 0.69 mg/g . 7K 4 il & [ 25 4 )2010
TERROR SE ) K A6 250 s DR FR AR 1 0) s B
JRE S HCN 1.87 mg/g, ALTEDE N 0.49

mg/g, HW 20 HEAEM RS (R EZ5L) 2010
SERRbRE, (HILE AL TSR R R 3
AL, [A]— B AE 20 HERKAAERE S b I i R
), ELAS [ s 43 1) 7% Ak 50 3 A2 A i T A B 2 A
o KT HBRAFRRS ®ABESZER, 5IA—
B, JEKHE SO F R, HEE Y P
S e — F 43 AE AN TR R b P 0t 50 S e T
M 3 vl WL, A[FE o 1A S Ia AR, 22
J8 53 4 22 BT 1R T A B S R UK, Hoh 4
LR AR T REGES] 0.91, 104 R R 2 B 1Y
A S B HARRT LN o U R A AR 2468 v (1 S 2%
J843 ] fig b S B R 2 B oy S5 Sy B L SRS
AR R AR
32 ZRFITHN

H T 20 HEARFRIER AL LM 2
T 1) 0 o 22 5, DA 12 Flpl o) i it o AR AT 2 048
WM. Kl 2-a A PCA ZpHriic s &, #Ed PCI
(63.8%) F1 PC2 (11.5%) #JEEMEUTE P LI
i, 20 REARAARZI KRBT LS R 2 KK, £ THL
S ZE T AR A REAR R 2 BT FEA, 17
TEC A R REAR R Z B AR A, B 2-b
i HCA B2, w0k 20 HEFE &t mT LA 2 ks
REFIEF A 2 2%, UG IH B AR R ES Wk A 2 1R 4L
P SAFAE— E ZE ST

RIGHE 20 UK AALFE 7 RS FI BT 2R 2
e, 4y AR 12 R o A B AR A AR S 2 (] P
Yi (K 3). mhL, BARSIAN ZE R, M
BN ZE BN, AR gER. T, &
22 RR AT A5 R 23 A0 B AR P R A
M (P<0.05), MiMIHER. SRR By 4k
JRE AL RERIR C. Mt 25, 2,2- = H H-6- 4Bk
FER I A AT 5 Ay AR A R AL )
TGt 22, (B DUGE B/ AR MR R A
TARE I, W TR I T BE-3,14- K42
AR B RS b s TR AR R, H
TG 2 o
4 g

AHWEFEESL T UPLC [AININ 2 3446 2ibt 12
ol R o I 73, 0 B ) 46 928 15 min, 53¢
HIRAE EL B R 3 15 0 T 8 BT R AN R # . RH T
AL 20 HEAS R ER S AL 2T MR A 1)
M A R, REACLM & 2% SRR 2R R o
e T AR, PR B 12 BRI 46% L
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t/min

IRETR 2-58R 3R 47T S-S R4 B T-RAER A 8- RGURIR C 9-MEE  10-2,2- k-6 ZHE K
FEZUMER AR 12- T E-3,14- R -2 A R BE, TR
1-gallic acid 2-chlorogenic acid 3-caffeic acid 4-rutin 5-hyperin 6-isochlorogenic acid B 7-isochlorogenic acid A 8-isochlorogenic acid C
9-quercetin  10-2,2-dimethyl-6-acetylchromanone  11-tussilagone 12-7-(3'-ethylcrotonoyloxy)-1a-(2'-methyl-butyryloxy)-3,14-dehydro-Z-notonipe-
tranone, same as below
1 REXRE (a) 20 HAE =1 EIEEAE (b) B UPLC B
Fig. 1 UPLC of mixed reference substances (a) and 20 batches of Farfarae Flos from different origins (b)

R3I TRFHREEGM D 12 MRS RESH
Table 3 Contents of 12 components in Farfarae Flos from different origins
J\Eﬁ%(mgg*l)

Fdh 2,2-— FHL-6- LAk FEE THE3,14- %
" BETER SRR MR =T S2T KRB RAERA REEKC WER LS I
FIF S R WA C S

1 2.69 965 094 377 176 833 7.16 7.04 0.0311 0.0245 1.38 10.85
2 246 814 046 236 0.7 6.39 7.08 5.06 0.006 9 0.0127 091 6.72
3 3.15 872 064 032 0.05 1.55 1.24 274 0.0358 0.0314 1.26 10.14
4 283 726 039 074 034 6.71 6.98 6.21 0.016 6 0.028 8 0.49 2.02
5 3.66 467 048 127 017 3.98 5.24 2.08 0.0181 0.0118 0.76 7.92
6 4.54 754 059 142 049 6.31 442 3.14 0.009 3 0.0141 1.73 6.19
7 6.83 612 042 156 0.67 5.19 5.75 429 0.006 2 0.004 4 0.83 228
8 6.81 668 041 1.84 049 5.14 321 448 0.0128 0.0172 0.87 3.62
9 5.03 553 041 155 024 4.86 3.77 251 AR 0.004 5 092 447
10 447 1292 053 476 217 11.30 10.38 10.46 0.0217 0.002 5 1.06 351
11 6.31 856 049 128 0.17 6.01 5.18 241 0.0361 0.008 7 0.81 2.05
12 473 855 043 258 0.8 9.84 7.78 7.09 0.0171 0.005 6 1.11 3.74
13 535 479 042 123 019 397 271 252 0.008 4 0.0029 1.87 434
14 6.92 752 041 103 018 691 5.19 333 0.008 5 0.003 6 0.72 3.74
15 495 10.04 054 227 126 922 8.26 471 0.007 1 0.0089 0.96 6.05
16 4.16 655 041 276 086 6.21 6.89 4.09 0.006 3 0.003 7 1.03 5.57
17 277 716 042 251 111 6.69 6.49 4.07 0.007 1 0.008 7 0.84 421
18 5.71 643 041 256 046 441 6.65 3.01 0.008 3 0.003 4 0.86 4.89
19 6.83 517 047 131 0.16 4.72 3.84 2.18 0.006 7 0.002 4 1.07 451
20 542 386 044 122 017 3.74 3.04 229 0.006 1 0.002 1 0.98 4.15
FHE 502 749 062 195 0.69 5.86 6.55 448 0.0142 0.0102 1.49 5.04
btz 122 142 015 107 062 241 218 214 0.0101 0.007 5 0.32 331

BREH 024 039 026 055 091 041 0.49 0.51 0.007 1 0.007 6 0.35 0.59
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2 PCA #mE (a) MARFHREEMBED T (b)
Fig. 2 PCA score plot (a) and cluster analysis of Farfarae Flos from different origins (b)
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811 12 3 ] 4
— — = 10 ~ 5
e 6 T len 14 e oy
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5 s s 5
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3 FREFHEREE 12 s EHEE
Fig. 3 Box plot contents of 12 components in Farfarae Flos from different origins
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Iy LT AR R RBOC T A Y, TR AR 8
IEF]0.91, BEHNZE T TTREE AL 2K KA
TEEAN RIS S B AR o AR R B I R AT
2 TV H 298, ANFDRIEZY M 18] AR A

A 5 IR ST A5 BT RS 23 1 LA S0 T 2644
EEP OV lilg e 1L SN e S PR
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RIS 5 Rt B SR e
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A AR H T B A U R A S R 24 4 SR
FEIN, AR 2 25RF B AUEHR e Y AR Al Bk . AN ST
g5 R B ARG A A AR AE— e 22, HAE
RS Ty S 0 22 2 KT s 2 T i) 22 57 . 45 R 8
IR, BPAESGRAEAACAM P SRIRIR . P Sk
SRR TR A, AR DR A S A R
71N IXBE ) T BEL R AR I LR R AR A DA
U A A AR 2 b B AR 10 B R T AT R
B, ARG 0 W 0E Al 2 PSR SE . A
WFFT 3R 7s A2 T A5 DI 1) 24 4 ot 8 AR A A A9 20—
RN
Sk
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