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Evaluation of measurement uncertainty for the determination of total flavonoids

IN L uoyin soft capsules by UV gpectrometery method
WEI Hui-zhen', LI Xin-nan’, GONG Jian-ping , WANG Yue-sheng', ZHANG Hong-hong', RAO Yi' , XIE Fei’
(1. The National Pharmaceutical Engineering Center for Solid Preparation in Chinese Herbal Medicire,
Nanchang 330006, China; 2. Jangxi Traditional Medicine, Nanchang 330004, China)

[ Abstract] Objective: To evaluate the uncertainty of measurenent for determination of total flavonoids in
Luoyin soft capsules by UV spectrometery. Method: Through establishing UV spectrometery method determination
node, the factors affecting the uncetainty were deduced, including standard solution preparation, sanmple pretreat-
ment, color reaction, calibration curve and recovery tests. Each component of uncertainty was evaluated, from which
the conbined uncertainty and finally the extended uncertainty were obtaine in 95% confidence intervals. Result
The determined content of total flavonoids in Luoyin soft capsules of this test is (31. 13+1.61) mg g ". Conclu-
sion: The established mathematic model is applicable to the uncertainty analysis of UV spectrometery method in the

determination of traditional Chinese medicine.
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Quantifying Uncertainty in Analytical Measurement'“ 3.1
1.0 g 6 , 2.3 .6
25 mL : 3mL3 2.2
1 ,
UV-2550 ( 1
) ; AUW220D : - 1
AB104-N ; A W, W,
A /9 /mg g°t  /mgg’t  /mgg? /mg g™*
( - 20090501 , ) 1. 008 1 31. 09 30. 89 31. 39 31.12
(60 90 ) ; 1. 006 5 31. 64 30. 94 29.83 30.80
; ( . 100080-200306. ) 1.002 4 31. 87 30. 76 31.37 31.33
1.007 0 32.13 31.33 32.94 32.13
1. 003 5 31. 33 31. 94 30.53 31.27
2 1.003 5 31. 54 31. 03 31.13 31.23
2.1 120 32
13. 26 mg, 100 mL 3mL 10 L . 2.2
: : : 1mL ’ 5 min
0.13 mg . 20 min 20 min
2.2 5> mL , , ;
0.5,1.0,2.0,3.0,4.0,5.0 ’ 20 min
mL, 10 mL : 5.0 nL, 1
5% 0.3 mL, , 6 min, 0.50 [ —e— REE —— RS
10% 0.3 mL, , 6 mn, 4% a0 F ——————
4 mL, , ) 15 A - —— -
_ 0.30
min, : - | | | | |
500 Nm : " 5 10 15 20 25
, ( g mL 1) ’ {/min
2.3 1.0 1
g, , 25 mL, , 33 ,
, 45 min, , , , 5 0.5 g, ,
, , 2 (1 1)
mL, , 10 mL , 2.3
| (60 90 ) 3, 10 m_, | 5
, , 2
25 mL , S5 mL RSD
3m., 10 nL , /g Img  /mg /mg 1% 1% /%
S mL, y o 0.5084 16.01 15.09 30.81  98.01
5% 0.3 mL, ) 6 min” 0.5066 15.96 15.23 30.91 98.16
: 1 0.5029 15.84 15.31 31.11 99.74  99.13  0.97
( ) (mg mL""), ’ 0.5001 15.75 15.40 31.16 100.06
3 0.5056 15.93 15.28 31.26  99.67
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4.1 2 :
4.2 , :
BRkE M RRNeE M BeRN | wemors
P aEmes
MREHE P EREsREE [P fkEgile P UVRE
2
4.3 :
4.3.1 U( Ref) U
U (Vr) 3
(mr) U( W)
U( ) 0.35°  0.039 > 0.023°
uM M= "0 * 10 t 5
=0.007 0
, +0. 1 mg, U ( Rf) =
, =0.1/ 3=0.058 mg [u(mn) /nr]® +[u( W) AMr]° =0.008 2
4.3.2 U( p) U(c)
: ( o)< 2.8
0.05 mg, =0. 05mg , ( ANOVA) *
13. 26 mg, U( p) U( c)
u( nr) Ar = 3
0.058 ° 0.05 * MS,
13.26 T 1326 00042 VS,
U( Wr) 3 : u
(c) =s.=0.698 mg g
: W =31.13 ng
g, U(c) =u
JIG 196-2006 : (c) /W=0.021
10,100 mL (A ) smL u(p) =sp =
(A ) +0.02mL £0.1 |\/|Sp_|\/|SC )
mL +0.025 mL, o —0-180ngg
; U(p) =u
-3 -1
1. 19 x 10 : (p) AW=0.005 4
20 £5 : 4.3.3 U( Rec)
; 5
: S ( Crec),
6 ! S( CRec)
| & L U( Rec) = - =0. 004 3

0.5,1.0,2.0,3.0,4.0,5.0 mL
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3 U( Ref)
0.02 mL
2 2
10 mL 0.017 mL Q.02 +0.17% + 9. %% =0.03 L
10 x5x1.19 %10 % =0.069 5
0.070 mL
2 2
100 mL 100 x5 x1.19x10 "3 =0.595 m_ 21 +0.07% + 9.5% =0.3 mL
6
0.025 mL
0.0 2
0.5,1.0,2.0,3.0,4.0,5.0 mL 0.006 3,0.005 7,0.004 0, 0. 004 +0. 006 3% +0. 005 72 +0. 004 0 +0. 04 3?
S mL 3,0.0030,0.003 5 mL_ )
, 0.03
+0. 003 0? +0.003 5% +
5x5x1.19 x10°3=0.030 mL
=0.023 mL
Lab
[ } |
BRI X  (=1..p) Runl Run2 ... Run 6
BERWX;G=1..0) MIM2 M3 MIM2 M3 M1M2M3
3
4 5
o B A B B r
p - /g nL /g nL
n (X - X) 2 _ 2 2 _
Ms, = —= MSp =8 + s, =0. 584 1 0.006 63 0.063 0.069 0.066
p-1
2 0.01326 0.145 0.133 0.139
p n
Sy (X5 -X)? 2 3 0.0% 52 0.276 0.280 0.278
MS, = =111 MS, =s; =0. 487 0.03%4 26 0.0019 10.273 0997
¢ p(n- 1) 4 0.08978 0.416 0.404 0.410
5 0.0630% 0.541 0.563 0.552
: t= 6 0.066 0 0.68 0.672 0.678
|1 - Rec]
———=2.02,t< =2.776,
U( Rec) Los.
n
2
100% S [A- (B +B:xg)]
_ i= —
4.3.4 U(G) s(A) = n.o =0.008 1,
6 , n
G
, 500 nm — )
cC = =0.034 3mg mL °,
A, , A=cC n
xB: + Bo( By , B1 ) r,
5 - 2
Sx = Z (cij- ¢ =0.002 7,
H 2 ] =1
C, =0.030 2 ng/mL, G
u( Co) I , p=3
n— 6 ,

u( C,)
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42

2
-C
=§(A)_ i+i+wzomos mg n'L_l



16 4

Vol. 16, No. 4

2010 4 Chinese Joumal of Experimental Traditional Medical Formulae Apr., 2010

(Co) =u(Gy) /G, =0. 011
4.4

Urel(W) =
U'(Ref) +U'(p) +U(c) +U(Req) +U(G) =
0.026

6
6
" 1%
U( Ref) 0.008 2 12.82
u(p) 0.0054 5.54
U( ) 0.021 55.08
U( Rec) 0.0043 3.52
U( Co) 0.011 23. 04
U(W) 0.023 100. 00
. U (y) AE(W)
4.5 95%
k =2, U,
(W) =k x Ua( W) =0.052 =5.2%
W =31. 13

-1

mg g , ;
Us =31.13x0.052=1.61 ng g '

W=(31.13+1.61)mg g °
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