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Abstract Objective: To establish a high performance liquid chromatography method for uncertainty
analysis of paeoniflorin and albiflorin of TGP. Method: HPLC method was established to determine the content of
paeoniflorin and albiflorin. Each active component of uncertainty was calculated the variable parameters among the
procedures. The combined uncertainty and extended uncertainty and confidence were finally obtained by synthesized
the uncertainties of various component variables. Result: Uncertainty evaluation for paeoniflorin was +1.48% and
albiflorin is +0.66% . Conclusion: The established mathematic model is reasonable and relible it is applicable to

the uncertainty analysis of high performance liquid chromatography method in the determination of drugs.

Key words high performance liquid chromatography; TGP; paeoniflorin; albiflorin; measurement
uncertainty
( CNAL)
I 2
3
{ »
20110310( 006) (JJF1059-4999) N

Tel: 07917119609 E-mail: raoyi99 @ 126. com

¢ 89 o



17 19 Vol. 17 No. 19
2011 10 Chinese Journal of Experimental Traditional Medical Formulae Oct. 2011
O x :A:V:m: x 100% m,
1 A, Vv, A,
1.1 LC40 KQ- V. m,
250DB °
) AUW220 1/10 AB104-N 2.3
1/ ( - ) m, V, m
A V. A, A6 =
1.2 ( 6
110736200732) ( 4 .
) ( ~
091102) ( . .
)
( ) 95% o 1
( )
;
Vs ¥, A2 4
2.1 HPLC BREAE ——
A ———— WIERE S
2.1.1 Diamonsil C (4.6 mm x i X
250 mm 5 pm) 0.1% (12: ARES
88) 1.0 mLemin "' 230 nm SRS
RnE ——
25 C 10 pL.
2.1.2 23 mg e g
25 mL 1
o 3 mg
10 mL 3.1 u(p;)
: 98 %
. 2ml 25 mL u(p;) =
. 1-0.98 o o g ulp] _
2.1.3 0.1 ¢ 2.3 p
-3
50 ml. 35 ml. 571075 410,
15 min o
5mL 50 mL 3.2 (m; m,)
0. 45 pwm R 3. 2. 1 u( mi)
2.1.4 . 2 @
10 pL u( my) 1 *
( ) 0.1 mg u(m,) =0.1/3 =0.033
42.42% (n =3) mg. 2 u( my)
12.57% (n =3) . 0.05 mg.
2.2 22.83 mg
3.23 mg
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u( mi) :\/ u( mil) ] M] - 0.262%
m; m; m;
w(m) _ Jru(m)q’ pu(ms) 1’
m, m, ] m, ]
=1.85% .
3.2.2 u(m) 5
@ u( msl) :
+0.001 g
u(m,) =0.001/3 =0.333 mg; @
u(mg,) :
0.3 mg u(m,) =0.3 mg.

w(m,) = Ju'(m,) +u’(m,) =
J/0.333% +0.3% =0. 448 mg

0.104 4
u(m,) 0.448
g e = Toa 4 =0 43%-
Ju(mi) toqu(m)q’
u (m) = ] + ' ] =
m; m
0.002 62° +0.004 3> = 0.504% u (m) =
2 2
\/[“( m’)] + ”(m‘)] = /0.018 57 +0.004 3°
m, m
=1.899% .
3.3 (V, V)
3.3.1
u( V) 25
mL 2 mL
u( V) o 25 mL u( V)
3O cA 25 mL +
0.03mL.  k=y3  wu(V,) _9-05 _6.017 3 mL;
NG
®) : 10 u(V,,) =0.024
mL; 3 (20 £5)
1.10 x107°/ C
u ( Vm) =

25 x5%x1.10%x10°°
3

uz( Vi) +u2( Vi) +uz( Viis) =

= 0079 4 mLo u (V,)

0.017 3% +0. 024> +0.079 4> =0. 085 mL.
2 mL u( V) 3 @ TA
2 mL +0.010 mL k=

0.010

V3 u(V,) =——=0.00577 mL; @
J3
10 u( Vy,) =0.008 mL; 3
(20 £5) C
1.10x10 7’/ C

2x5x1.10x107°
u ( Vm) = =

3

0. 006 35 mL.

u(Vy) = «/uz( Vi) + uz( Vi) +u2( Vis)
«/0. 005 77° +0. 008> +0. 006 35 =0. 012 mL.
25 mL u( V) u( Vy):

u( V‘l) =

u( V) _
V, -

= /0.0034% +0. 006 +0.0034> =0.77% .

uz( Vi) +u2( Vi) +u2( Vi)

0.017 3° +0. 024> +0. 079 4° =0. 085 mL

u(VV;l)]

i

]

[

u(VV:) ]

i

10 mL
<2 mL <25 mL
u( V) . 10 mL u( V)
3@ cA 10 mL
£0.020 mL k=3  u(V,) =220
3
0.011 5 mL; @ ; 10 u( V)
0.017 mL; ® ; (20 =
5) «C 1.10 x
107°/C
W( V) _10x5x1. 10 x10°° 0. 031 8 mL

V3
uw(Vy) = «/uz( Vi) +u2( ) +u2( Vi) =
J/0.011 5% +0.017> +0. 031 8% =0. 038 mL.
25 mL u( V) u( V,)):

u( V‘l) =

i

uz( Vi) +u2( Vi) +u2( Vis)

0.0173% +0.024% +0. 0794 =0. 085 mL.
u( Vi) u( V)

i i3

2 mL

u( V3) =

i

uz( Vi) +u2( Vi) +u2( Vi)

0.005 77° +0. 008> +0. 006 35° =

0.012 mL.
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u( V) _ u( V) ’ u( Vis) ’ u( Vi) ’ _
v, = Vv, ] V. ] V., ] -

0. 003 8° +0.003 4> +0.006° =0.79%
3.3.2

50 mL .5 mL
u( V) (1)50 mL u
(v,) 3 @ A 50 mL
+0.05 mL k=3 u(V,) =
005 ¢ 028 9 mL; @ : 10
NCY
u(V,,) =0.052 mL; @
(20 £5) C
1.50 x 107/
W(V.) = 50 x5 x1.50x10°° _ 0.216 mL.
V3
u( V) = Ju' (V) +u (V) +u’( V)
=,/0.028 97 +0.052° +0. 216 =0.22 mL.
(2)5 mL u( V) 3O
A 5 mL +0.015 mL
k=3 u(V,) =0-015 _ 5. 008 66 mL; @
3
10 u(V,,) =0.016 mL; @
(20 £5)
1.50 x10 7/ C
W(V,) = 5x5x1.50x10° _
3
0.021 6 mL.

u(Vy) = \/uz( Vi) + uz( Vo) + uz( Vo) =
0. 008 66> +0.016° +0. 021 6° =0. 028 mL.
(3)50 mL u( V)

( V.\_% ) = uz( Vm) +u2( V.\sz) +u2( V\»33)
0.028 9° +0.052° +0.216° =0. 22 mL.

w( V)
V.

0. 004 32> +0. 005 6° +0. 004 32° =0.83%
u (V) =

V)1 V)1
\/[u( ,)] . u(VJ]_ 0.007 7 +0,008 3° =1. 13% .

u( V) ]2

- u( V,) ]

- u( V) ]

Vs

u( Vy)iu

0.007 9° +0.008 3° =1.15% .
3.4 (A, A)
3.4.1
@ ; 6

897 897 893 055 904 581 905 667 902 443 894
803. A =899 741

A —A)?
s = M:s 259. 86, u

n-1

u( A,)

i

S

7:0.58% @) : 6

(4) =

281 380 281 094
278 524 280 019 278 502 277 746, A =279 544

L z(Ai_;l)z_
°= n -1 B
1507. 18. u(A) =%=o.54%0
3.4.2 u(A)
6
A —A)?
s = Mﬂ 324.81; s =
n-1
A A’
M:mz&wo
n-1
A4) = —0.91%
u (4,) = o = 0.91%
a) =" — 1. 14%
u (A) = 1 =L o o
u (A) = ,/0.005 8% +0.009 1° = 1.08%;
(A) = ./0.005 4% +0.011 4> =1.26% .
4.1
( 1
4.2 =

Ju(p) +u’(m) +u’ (V) +u’(A) =

J0.577%* +0.504% > +1.13% > +1.08%* =
0.017 4 =

Ju(p) +u’(m) +u’ (V) +u’(A) =
0.577%" +1.899%°> +1.15%° +1.26%° =0. 026 2.




u( p) B 5.77 x10 73 5.77 x107?
B
u( m;) 2.62x10 73 1.85x1072
A
B
u( m,) R 4.30 x107? 4.30 x10°?
B
u( V) N 7.70 x 10 73 7.90 x10 73
B
u( V) 8.30 x107? 8.30 x10 3
A
u( A;) A 5.80 x10~? 5.40 x10 ~*
u(A,) A 9.10 x10 3 1.14 x10 2
4.3
k=2 Ur(S) =42.42% x o HPLC
0.0174 x2 =1.48%, Ur
(S) =12.57% x0.026 2 x2 =0.66% o
(42.42 =
1.48) % (12.57 £0.66) % -
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