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Uncertainty Evaluation of Content Determination of Cichoric Acid in Taraxaci Herba by HPLC
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Abstract: Objective To establish an evaluation method for the content uncertainty of cichoric acid in Taraxaci Herba by the high —
performance liquid chromatography (HPLC) method. Methods According to the content determination method of Taraxaci Herba in the
Chinese Pharmacopoeia (2020 Edition, Volume I ),a corresponding mathematical model was established to identify the influencing
Under the
condition of 95% confidence probability, the synthetic standard uncertainty of the HPLC method for the content determination of

factors of the uncertainty, and the synthetic standard uncertainty and expanded uncertainty were calculated. Results

Taraxaci Herba was 0.01%, the expanded uncertainty was 0.02%, and the result was expressed as (0.14 + 0.02)% , with a
coverage factor (k) of 2. Conclusion The dilution volume of the test solution is the main factor affecting the measurement results.
By evaluation of uncertainty, the inspection risk links can be identified and controlled in time,and the accuracy of the inspection
results can be improved, which can provide a reliable basis for the reasonable evaluation of the quality of the inspection and
testing reports.
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TN Ry 2 B W 3 N 9L Taraxacum mongolicum
Hand - Mazz. BSHITH/AZE Taraxacum borealisinense Kitam.
olt ) J BOFR AR ) T g 4 B, 2020 4F i (b [ 24 8 (—
B ) ) I TS A B i 43 p ol R B ek A
R R, ASBIF S rp L T I AN BT SRR )
(JJF 1059. 1 = 2012) 20 {4245 87 oo AN o 32 18 PE A
$5 7 ) (CNAS — GLO06:2019) 131 Rz (5 FH Bk 335 1 2546 2
HAR)(JIG 196 - 2006)'4, JF5% SCHR[5 - 10], RHE L
WA A3 (HPLC) VAN 2 i A T 1) 75 i, AT AN 2 B2 43
BT, 3 P 6 e R w5 g PRI 2R 1 0 AR 1)
P, g K6 B0 AR 45 60 5 FRPE A SR AL AT SEAK T  BAE
wr.

1 XBE5RE
1.1 {¢z8

UltiMate 3000 7Y =408 (211 1 (€ [E Thermo Scien-
tic X Z5 AT BRZS 7l ) 5 XP205 8 H F - (4 i — TR
2 < Bifg > FIRAF G52 —) s Milli -
QDirect8 7 # 4t /K AL ( 3& [# Millipore /A 7] ) ; IDH20 %4 48
RS (B R AL A BR A F] L, TR A 400 W,
BN 40 kHz) .

1.2 k%4

AT B (FE25lk A BR S 7, 416524 220701) 5 56
BN R (b S 2 R e R B IS 111752 -
202105, 714 98. 3%) ; I BE  FH R B 0y (53 21, K hy
EBAEIK .

2 FHESER
2.1 fiEEG

{47+ . Waters XBridge Shield RP18 £ (250 mm x
4.6 mm,5 wm); i sIAH: HEE(A) - 0. 1% H /K (B),
o BE PRI (2P L3 1) 5 i < 1 mL / min; A3 : 30 °C;
K% 0327 nm; FEFEE 10 pl,

®1 FEMEEBRER (%)

Tab.1 Gradient elution program of the mobile phase (%)

B 18] AEARA A4 B
0~7 min 13— 20 87 — 80
7 ~18 min 20 — 30 80 — 70
18 ~ 28 min 30 — 41 70 — 59
28 ~ 35 min 41— 45 59 — 55
35~ 38 min 45— 62 55— 38
38 ~ 45 min 62 — 69 38 — 31
45 ~ 50 min 69 — 95 31—5

2.2 BREHE

OB 1 TR ORT BB 3 o, R 25 PR, N 80% HY it il i
B 1 mL F AR 0. 2 mg A TR, BIVASXGF HE A V5 T - B
FESY R (G 4 508)0.5 o, K& R , B HZEHEIE M

oK I 80% H 20 mL, FR5E i, HE A AL PR (2%
7400 W , 4512 24 40 kHz) 20 min, 508, PR &,
80% HI P JE I8 2R 1 o it , $25) , UB e, B U8, B4
ML
2.3 MEFZE

3 A % W BBOGT Rt T VR A S 10 L,
AR AN, 10t B, #e S bRy DA o T AR5
T,
2.4 FiEFERE

DA T TRO0T RSV Y v B () SR Al A | e T R
FUME (Y) WAL bR AT LR W )T, A T R Y =
4195.2 X - 159.94,r = 0.999 6, & B 45 75 ik Joi 2 4k ¥
TE 0. 224 ~ 2. 243 mg / mL i ] P4 5 06 1 BB 0 £k v
RFR BT 4% 2. 1T 3 S5 4% [a] — X S A 2
PEREMSE 6 K, 45 KA RSD M 0. 71% (n = 6) , RS
R 9% B BT AT A B A R, #2 2. 1 I e 2%
o511 0,2,4,6,12,24 h B HEREDN A2 , 25 5304 RSD
1.93%(n = 6) , F B0 A TE 24 h N RE ME 47
il £ HE ARV 6 103, $ 2. 1 TR (4 S5 R RE 22
ZEILEIRSD 0. 48%(n = 6) , W vk H G ME K ke
[a] Wi 38 56 A [ 0%k 101. 08%, RSD M 1. 12%(n = 6) ,

FE T BRI i
2.5 SENEHAHEETM
2.5.1 H¥gAzT

FR A5 5 BB B335 AR i DA TR B R AR AR T
AR AR (D IHEF AT A ER & .

X= (A X Wy XpX V)l (Ay X Wy X Vi) X
100% (1)

AP X R ATE P E R & (%) 5 Ay A R
TR T AR 5 Wy Ry X6 B PR A Bt 5 p R X B BHE 5 Vi oy
A T A TR B AACRE 5 A S % Lt DR TET FEL s W7 g oy fRE 3K
AR 5 Vg R X B VA TR AR
2.5.2 A# % RIRR A

P 7 £ D A 3 P N S A B A ] AR v v
315 TR 1) 2 e 00 S N i R R R 95 T L A X
HE A SRR i, 0T S VR A o VS R A o
T v R R AR, o Lt A 0 TR VRAE R A B
PERERREPE .
2.5.3 ARELSFHEEL NG E -8

1) X6} 18 Sl 2400 B 5 ) A B H X s o A 2 B [, () |

B4 T PR 6T R U B A5 R R BRI AR AN E B S
R, B A B E] A2 T8« = 0. 25% , #HE
oA B T (k) V3, Wy, (p) = 0.25% /1 (V3 %
98.3%) =1.47%x 1073,
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2) XF BETBRRE B 5] A B A X AR HE N B e
[ur(Wx.f)J

B HL 7 K (d = 0. 01 mg) 7 {8 1 e K fe i 24
H +0.05 mg, KFEEMNRKAFIHRZERO. 02 mg,
IR MHEIE 5345 | = /3 BRI BTG G 2 00y, FR i (E 53
S 11. 35 mg A1 10. 94 mg, H FAFFR (AR bR EAS
EENu, =0.05/v3=2.89%10"2,u,=0.02/3 =
1.15% 1072,

w, (W) =y/ul +u2=3.11x10"2

w, (W) = [(3.11x 107 /11.35)* + (3. 11 x 102/
10.94)2]05=3.98 x 103

3) K BRI T T A ol R AR B 5 1A R AR X A
HEAHA B L, (V) ]

IR 2 ARYECHE B R AR ) (JJG 196 -
2006)FE ,50 mL A A HRA VPR ZE N £ 0. 05 mL,
WEHERRHEANT 8 FE 3 =M 340 k =6, MIFREA T &
JE M (Vi) =0.05/1/6 =2.04x 1073,

TR 25 RS HETRLE A 20 °C, IMASHIF 5T Hh iR B 7
(20 = 5)CHE P, AR K RE0Ch 1.2 x 1073 C,
IKIEBUZAK 22 E0 2. 07 x 1073 °C, I 809% P A FRUIEZ ik
FHCN 1. 37 x 1073 °C, AR 20 A k= /3,
wy(Vig) =5% 1.37%1073x50//3 =1.40x 1071,

o2 ® o & S u, (szf ) = [umﬁ(vm)z +
e (Vi) 195 /50 =2. 83 % 1073,

4) X BECfh 0 T R 51 A B A XF BR UE RN B 2
[u,(AX\J>:|

BN RS IR, AT 2408 45 2. 1 TR A S5 4y
S AR E 3R, I SR I AR X (A 4, ) 4 8 421.52,
8 438.86, 8 421.54, V- ¥ {H 2y 8 427.31, # 2% (R) Ky
17.34, A 280058, B = 3R 22 R 50(C) N
1. 69, HARUEARHIZEE N S(A ) =R/ C=10.26,H
X B HE AN 2 R, (A gy,) = 1.22 X 1073 X (A 44,) A
7 886. 14,7 878.45,7 884. 91, F-¥4{H A 7 883. 17, RN
7.69,8(A ) =4.55,u,(Ay,) =5.77 x 1074, 4 WA R
st 0 S T RN B 2 S 0, (A ) = 1.35 X 1073,

5) 3 FR FE B 5] OA B9 A X AR HE N B e
L, (W) |

B HL 7 RF (d = 0. 01 mg) 78 {8 1 e K fe i 2
H +0.05 mg, KFEEMNRKAIFIHRZERFO. 02 mg,
MR NI 53 A5 |k = /3 o FRIBCEE IS 2 03, FR e {8 0 il
470. 3 mg Fl1503. 7 mg, #0 K- FR 12 00 AF X A5 AN B 2
JE N u, =0.05//3 =2.8 x 1072,u,=0.02/ /3 =
1.15%1072,

u,(Wy) = /ul +ul=3.11x10"2

94

w, (W) = [(3.11x 107 /470.3)* + (3. 11 x 1072/
503.7)%]%5=9.05%x 103

6 ) b1 it Y TR T 2o R TP AR B RS L AR AR B
HEAE B [, (V) ]

ANETRZE ARG CH PR 25K R ) (J)G 196 -
2006 0E ,20 mL A HPAFREIRE V-2 R +0. 030 mL,
R WERRHE AN 2 BEH — 1 534 k = V6, WIAR A1 2
N e (Vi) =0.030/1/6 =1.22%x 1072,

TR RS METRLE A 20 °C, A5 il
il 7E (20 = S)CHu Bl N, H EEIR U Ik R0k 1.2 x
1073 °C, K IR B 280k 2,07 x 1073 °C, 1] 80% H
B AR K 2B 1,37 x 1073 °C, 1 8 725 4k IR I 46 T
O3k =3, M g (Vi) =5%x 1.37x 1073 x 20/ /3 =
7.91x 102,

2 Fh o m A s 3 u, (V@; ) = [uw@(vﬁtf +
W (Vi )?195 /50 = 8. 00 X 1072,

7) Ak g AR 51O B R R RS RS B E
[u,(Ay) ]

HUHE S W, AT 20, 45 2. 1 30 F ik 45 14
o) R 2 YK, 90 3 0 TR B X (A ) A 997. 57 I
999. 54, F- #4114 998. 56, R Hy 1. 97, M 22 W15, B
n=201CH 113, HARMEANTEE R S(Ay,) =R/
C=1.74, FIXTAREATHEBE R w,(Ay,) =1.74 % 1073,
X(Ay,) M 1087.33 F11090. 15, F {8 Jy 1 088. 74,
RAM2.82,5(Apy,) =2.50,u,(Ay,) =2.29 X 1073, Gk
At o 3 0 TR BN B 2 B w, (A gy) = 2. 88 X 1073,

8 ) I BRI M S A AR X AR AT 2 B [, (E) ]

R A A UE 5 $ A B AL PE R e A
0. 54% , I 3 A k= /3, W u,(E) = 0.54% / /3 =
3.12x 1073,

2.5.4 FAXARELSHHE LA

W 84 B BUE AR R EAN B B SO (5
Oy FEHEAT UGN PRI 2.

2 SHBWEMGERREES

Tab. 2 Distribution of relative standard uncertainty of each component

TR ARA AR R HAh B (%)
SIS b u(p) 1.47%107 1.54
xR S AR AT u(W,) 3.98x 1073 4.16
RS AR u( W) 9.05%10°° 0. 09
St B8 S TR A IR AR u(Vy) 2.83x10°° 2.96
PR S AR B AR u(Vy) 8.00x107*  83.58
X 8, b iy AR u(A,) 1.35% 107 1.41
B S AR u(Ay) 2.88x 107 3.01
INEER R <Y cd u(F) 3.12%x10°° 3.26
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2.5.5 A mRARELFE EITE
w,(X)? =0, (A )+ u,(Wi)? + u(Ay)? +u,(Wy)? +
w,(p)? +u,(Vi)? +u,(Vy)?+u,(E)?=0.006 4
u,(X) =0.08
P T E R B B N 0. 14%, A BUbS HEAS B
FEENu(X) =Cxu(X)=0.14% x 0.08 = 0. 01%.
2.5.6 ¥ EAHEEIFE
R T 2 e 2 R 1 e I 2 B RAT A IE A A
k=2, BEMEER 5% B F A EE R u =k xu(X) =
2x0.01% =0.02%.
2.5.7 BBER
DIDEE = 97 A & B RN il A S 5 5 R
PR ELSE RN (0. 14 £0.02) %,k =2,
3 it
AHIFGE AN B A R R e DR 2R 5 6T R R AR 5 1Y
PR il 85 SO B R v B IR B A AR AL HE S
MK R OB A R N AT ETE I ot Z 2 1T
S ok A v b VS VR AR RR R S bR K
TE 24 it 43 A 55 A DU sk A v, I 2 SO0 0T 38 e S At 1 AT A
HE, I A% 1 0 S0 5 BB AR I AT R AR A
Xof Rl () B A 0 3 2 0 e R A K e, 7E H R
A B el D DRUPR T R A 158 25 5 ), B A M A
259 53 B i 235 5 o AN AR PE BRAE — 2 R BE L 2 XA
S RE N TSR A T I ) A A RIS A
ISR AL B AP R SR R O AL BRI A0 T R4 I TAR
ARZS A B T4 S R 0 A R PR 10 - 200
25 LRk, A sl it Y T S, A
4 DRSS , ZEAG 38 T A Hh ) O 10 G i R sl AT T b o PR
(BT 5 AN R B2 437 B8 HLAT IR 07, 38 o AN a8 T
FEVE R H RS TAE R A58 45 R ] hy S S50 A £
TN A 25K R S R AN E e SR IS
S 3Rk
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15 F @8 : CNAS - GLO06[M]. b 7% . B+t 2 & 4k, 2019:
6 -32.
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