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W E R AEIRLERS BEGREAFERELE . 7k RN EE G355 (TLC) X R A& JL ey B AT 2 A R
A B ROk AR € R T AT E T Wk b AT A%, &34 8 Thermo ODS Hypersil C, %3048 4 F #2-/K (85: 15, V/V) , ifik
%7 1.0 mL/min, #%&0 % & % 220 nm, 2% 4 25 °C, #4584 20 uL, 2R Z A TLC B3 550 o 5 F BT, s IR b e £
Fik o BAEAN FTF R EMEE A 1.39~27.75 pg/mL(7=0.999 9) ; & F Mk ] FR 4] 4 0.153 87.,0.051 42 pg/mL; ¥ 5%
JE AR F A K I 49 RSD 3 T 2% s Am AR w4 97.12% ~103.96% (RSD=2.60% ,n=06), %1% % F5AE M £ o
AT, TR T ARAALE T B T 450
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Study on Quality Standard for Zussilago farfara Formula Granules

XU Hongbo', CAI Xinghang', MAO Jingjing’, YANG Kang®, XU Huaili' (1. Shaanxi Collaborative Innovation
Center of TCM Resources Industrialization, Shaanxi University of TCM, Shaanxi Xianyang 712083, China; 2.
Yangling Charisma Bio-Pharmaceutical Co., Ltd., Xi’ an 712100; 3. Dept. of Pharmacy, Xi’ an Traditional
Chinese Medicine Hospital, Xi’an 710021, China)

ABSTRACT OBIJECTIVE: To provide reference for the establishment of quality standard of Tussilago farfara formula granules.
METHODS: TLC method was used for qualitative identification of tussilagone in 7. farfara formula granules. The content of
tussilagone in 7. farfara formula granule was determined by HPLC. The determination was performed on a Thermo ODS Hypersil
Cis column with the mobile phase consisted of methanol-water (85 : 15, V/F) at the flow rate of 1.0 mL/min. The detection
wavelength was set at 220 nm, the column temperature was 25 “C. Sample size was 20 nL. RESULTS: TLC spots of tussilagone
were clear and well-separated, without interference from negative control. The linear range of tussilagone was 1.39-27.75 pg/mL
(r=0.999 9). The limits of quantification and detection were 0.153 87 and 0.051 42 pg/mL, respectively. RSDs of precision,
stability and reproducibility tests were lower than 2%. The recoveries were 97.12%-103.96% (RSD=2.60% , n=6). CONCLUSIONS:
The method is simple, accurate and reproducible, and suitable for quality control of 7. farfara formula granules.
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# H R BURARIE (BT RIS AT, B g —r Tl
ol [ SRR AR ; IeAh, BUAT A Al vl R APRAR
Bl G IS A D5 TR X R A A G Ty UL I o A T
P, BT R S EE N A DR, A7 A A
Pic J ORI f (58 ] A7 (9 RE Ak L SR AGIN ik i AS L N
Fo BT, APTOR ATIZ @15 1% (TLC) XA E
7 BORLHEA T R 22 501 , SR FH i OB €3 12 (HPLC) X
7 IRFAE B SR A TR F T, B A D i
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1
1.1 {88

LC-20A % HPLC 1% , {1 CBM-20A 7Y ¥ i 2%
LC-20AT AU X%  SPD-20A H 48 4G % . CTO-20A %!
FEIRAE L lab Solutions €43 T/ ( H 7% Shimadzu 23 ) ) ;
HT-2109 Y B REYT (] AR 2 1 A 16 H e il 3 A BR A 7)) 5
N-1100 # % 78 &AL ( H AR EYELA 23 A ) 5 Vaco 5 %%
VR TR (18 ] Zirbus A W] ) s KQ-300DE H #5448 6 7+ i
HEA (RILTT A A A PR A s CPA2250 Y HL 7K
SF-(fl [ Sartorius A 7] ) ; PTL B T KF (RN FE G R 2
IESHERR AT o
1.2 #R5RF

A )T Bk (165 180401 , 180402 ,180403 , #E,
5 : 10 g/4%) (B A AL BAERE & (LS - 180407, BLAS -
10 g/4% ) ¥ B 74 Hh = 25 R 2% B3 [RS8 3 A
T 5 3 A R X BES (HE5-: 111884-201704, 435 :99.1% ) .
RAAEXT B2 R (L5 2 121449-201704) 34 Hy v [ £
24 WG T B9 B B0 5 R S GF254 v J2 A (55 1% 1 TR A
JE TR A BN 7] L $E 52 20160702) 5 B s kg a3 e, H:
AT N A3 M4l , AR 2K .

1.3 %t

AR (FE5:0180303) 14 [ PH e 25 M i 1 (25
BEP= oA NS ), BT v 2 2 K 24 2 2 g F Ak
Y SE MBI 2 (Tussilago farfara L.) B THEAETS .
2 FHiEEER
2.1 TLCX3

JUR A AEE )7 0K 1 g, R4, i T i 10 mL, B 75
(L)% . 300 W, 47155 . 40 kHz, T [7])4bBH 1.5 h, y 0k, 2%
T, 3R LR LR 1 mL A A AR S A )
BURA AR A 1 g, N 10 mL, WA R 1.5 h, dEat,
ZET BRI R 215 1 mL 5 % , V5 Rk A ke S
W o BGKAALXS BRZGRE 1 g, $ 0RO A it T W 48 O v
Tl BSGA AT R o o BB A% BE i 5 mg, i
C R T 5 mL, il B0 & e B O 1 mg/mL B9 % BE 5

2GS 2019 4F5 30 45 14 1

T o U R A AL B BATERE 1 g, 8 BEa v T &
Bl B SA P X R VAT . 22 2015 4 R Hp E 24 i) (DURHS )
3 TLC 3 7AW 348 5 P W% 5 uL, 43l
T R — e GF254 )28, LA ik (60~90 <C)-
PR (L0 L, V/V) R JETFR GREE N 21 C IR N 47% ),
JETE B BT, FERLR]— R AR R IR B i,
TEAMEET (254 nm) NAHR, P05 LG R - £ VAT, i
BB, OB E . 25, U %, 7R
55 506F A 245 0 Az o7 B S A ) B R BRE s, B o BE TG
T FEILE 1,

AZHSELT
T2 LXFRE D 5 2565 BEZG 8 5 30 R B s 436 5 5. BAME T R

Note: 1. substance control; 2. reference substance; 3. sample of de-

coction piece; 4. test sample; 5. negative control

E1 FHReiLE

Fig1 TLC chromatograms

2.2 KRENE
221 @ik &M 3% M : Thermo ODS Hypersil Cis
(250 mm=4.6 mm,5 pm) ; BN : HEE-7K (85: 15, V1) ;
Pk : 1.0 mL/min; Kz K : 220 nm; 13 : 25 °C 5 4
H#:20 pl,
2.2.2 XRRSVE WA A R R FR IBOHAC TR X BE
11.20 mg(S2Pr/FiHe ol 11.10 mg) , ik shARE i, Hil s
HHRIE Ny 27.75 pg/mL A XS R VAT .
2.2.3 MW AT UK AERC )y MOk 1 g, K
HARE , BT HIEHEI, I EE 10 mL, FRE B,
FEALTR 15 h, IOV, PRI g, T PR b 2 DK 114 Jo
i, U, SR, RIS
2.2.4  FIMEXTERE WA AS ICBR KA AR 1 PR
1 g, $2.2.3" T J5 ikl 5 BT BV, BIAS-
2.25  FRGUEMMERE B IRN B R B
TROFI S X0 R VR A5 105 i, #6°2.2. 170 T (i A5 b
D eSS EILE 2, 2559 76 Bk 5T,
PR AEEE R A BT AMIE T 5 000, 73 552 > 1.5, Hof
3% E e T
226 RMEXRRFLE  HC2.2.27 T F 4 A IAW 0.5,
1.2.4.8.10 mL, 5 51'E T 10 mL I, inH BB =
ZVBE $8 50, A% i B 20 331 0 1.39.,2.78.,5.55,11.10
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Note: 1. tussilagone
B2 SXkEEIEE
Fig2 HPLC chromatograms
22.20.,27.75 pg/mL [ RN LA R AR R, BUE 2,
Fe 2.2 17T A SRR AE e S . DAREI
L3 BT FE (x, pg/mL) A AR AR TR () AL bR
HEATA A R, 45 304 TR Y 210 5 #% hy y=43 103.13x+
33.58(r=0.999 9) . £, ARSI 57 12k vk i A Ak
Fil A 1.39~27.75 pg/mL.
2.2.7 ERMRSKMRZE B2.2.27 30 XIS
WA A AR RE, DAE MR EE 102 1.3 0 1 43300 I 8 2+
PR RSB o 28528, 3044 i) 2 1 R Ok 0.153 87 pug/mL,
KB 4 0.051 42 pg/mL .,
2.2.8 KEHRRE  HU2.2.27 TR R IR S A OE A, 3%
“2.2.17TUT A3 SR 1 SRR E 6 IR, 0 SR T AR
SR FRA TG T FR A RSD M 0.94% (n=6) , WAL 7%
K AT
2.29 FaErERE  Be2.2.37 0N AN AR (S
180402 )3f 5t , 70 F = N CE 0.2.4.8.12 .24 h %
“2.2.1" TR A SRR O SRR, S5,
A R RSD 4 0.86% (n=6) , B ALK A IR T
FIR T HCE 24 h N EEATA &
2.210 FEEMERKE By BORRE SIS (LS
180402) , 4% “2.2.3" T T Jy il sl it i i, 3 6 177, 75
Fe 2,217 WU R i S AR REINE |, O S0 TR 4 (Bl
FRVTARE L TP AT & . Z5 0L AR T & iy
0.003 2% ,RSD }y 1.88% (n=6) , F I A J7 3 8 &2 %
R47.
2.2.11  JRE DRSS IR A R AT R
(L5 :180402) i &t , 3L 6 {73 KEHHRAE , 43 HIINA—E it
FRY R A T R, 2 2.2.37 TR 5 i A AR VA TR
PR 2.2 17T T A58 S AR RE I A2 |, 10 SR I T AR 115
TRE IR G5 R L 1.
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F1 MEEKEIRELER (n=06)
Tab 1 Results of recovery tests(n==6)

FEf i, mg MAE,mg  WfE g ERCR, % FYIRELCE % RSD,%
0.0300 0.0278 0.058 7 103.24 101.44 2.60
0.0314 0.0278 0.058 4 97.12

0.0309 0.0278 0.058 3 98.56

0.0308 0.0278 0.0592 102.16

0.0323 0.0278 0.0612 103.96

0.0317 0.0278 0.060 5 103.60

2.2.12 WA RS AR T ORAE i (L5
180402 )i 4k, 4%2.2.37 U Jy kil 2 Bk i A WL, P
“2.2. 17N AT SR A HEREI AE | 5 A [R] (AL (Ther-
mo ODS Hypersil Cys, Agilent TC-C\s,Hyperil BDS Ci) .
3 (0.8,1.0, 1.2 mL/min) \FE (20,2530 C) Xf F b
B E SR A R IR 20 SRR, Mk
FE I A FNAT T A — o AR BE AR AR I, AR 7 VA BBt 2 1k
BOER Ay R T R4
x2 MAMRKELER
Tab 2 Results of durability tests

UilE| Ly GE,%  THRE% RSD,%
{oitE  Thermo ODS Hypersil C(250 mmx 46 mm,5 pm) 000323 000314 213
Agilent TC-Cys(250 mm x 4.6 mm, 5 ;Lm) 0.003 12
Hyperil BDS Cis(250 mm X 4.6 mm, 5 pm) 0.003 07
ik 0.8 mL/min 000316 000317 036
1.0 mL/min 0.003 17
1.2 mL/min 0.003 19
el 0 000306 00029 178
B¢ 0.00297
0 0.00293

2.2.13  FRAEENE B3 HEBCT BURAE i 2 i, 1
“2.2.37 TN 5 A s I, TR 22,17 T i
SEAFRERRIAE |, 10 S 06 TR AR 422 (0] )9 5 AR T H SRR Al 55
AR S,

®3 HMABNELER(n=3)

Tab 3 Results of content determination of samples

(n=3)
#e a8.% FHAE,%
180401 0.003 4 0.003 4
180402 0.003 1
180403 0.0037
3 itit

BUCZY B A SR, SR A AEBR BAT LA
R PR TR PR TR AR A
b, A | LR Bl )2 B iR AL TR A —
SE MR AR, ey B0k S5 B 25 T 25 XY
HBL, SR TG 25 150 O Al K AN 15 A )
PRAFAFBRBAN o SRAAEBL )T RO R TR AE A 1Y
PEOR 5 D)%%, Al B T BEHRIENGE G , BA AN R
R FHI 5 e R ACU S R A 2 AT T T O A
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