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Evaluation of measurement uncertainty for the determ ination
of ginsenosides in Radix ginseng by HPLC
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Abstract: Aim  To set out the procedure for estination of measurment uncertainty for the
detem ination of ginsenosides R, , R, and R, in Radix ginseng by HPLC. Methods To facilitate the
identification and analysis of the uncertainty sources arising from the procedure of analysis, a cause and
effect diagram was constructed and simplified. Each uncertainty component, whether associated with
individual sources or with the combined effects of several sources, was evaluated with respect to the
significance of its contribution to the overall measurement uncertainty and was expressed as standard
uncertainty. All the standard uncertainties were then combined according to the appropriate mles to give a
combined standard uncertainty and an expanded standard uncertainty. Results The expanded standard
uncertainties for the HPLC detem ination of ginsenoside R,, R, and R, are 0.12c, 0.14c and 0.13c,
espectively. Conclusion Measurement uncertainty is applicable to set the limit of the ginsenosides in
Radix ginseng. The establishment of the methodology for the evaluation of measurement uncertainty is
important to the studies of Chinese materia medica standards.
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Obtain stock standard solution of
ginsenoside Rgi, Re and Rp1

Weigh accurately appropriate amount of powdered
Radix ginseng sample into a centrifugal tube

}

l

Prepare calibration working standard Add 10 mL of methanol and sonicate for 30 min
solutions l

Centrifuge the mixture and transfer the supernatant
Introduce calibration standard solutions into a 100 mL round bottom flask
into the HPLC system l

| Re-extract the residue with 10 mL methanol (X2) |
Establish calibration curves | l

| Wash the residue with 3 X5 mL methanol |

I

Combine all the supernatant into the 100 mL round
bottom flask

|

Remove the solvent and transfer the residue into a 10 mL
volumetric flask with 4 X2 mL methanol

|

Make up with methanol and filter the solution
through a 0.2 pm filter

|
¥

Inject the sample solution into the HPLC system

|

Determine the concentrations of ginsenoside Rgi, Re
and Rp)

Figure | Flow diagram illustrating the stages in the method for the detem ination of ginsenosides in Radix ginseng
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Figure 2 Cause and effect diagram for the detem ination of ginsenosides R, , R, and R, in Radix ginseng by HPLC
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Figure 3 Refined cause and effect diagram for the detem ination of ginsenosides

R, , R, and R, in Radix ginseng by HPLC



* 52 Acta Phamaceutica Sinica 2005,40(1):49 - 53
, U(C) = kxu (C) (9)
R,,R R, 95% k=2,
, (4)
u( Rec) =SD//n (4)
, u( Rec) , SD Agilent HP1100
» s o Rgl » R, R,
{ » ,
R t- s 98% . HPLC Me rck s
1.0 ( LAB SCAN, ), Milli Q
R t
(5) Beckman Ultrasphere ODS (250
t_l-Rec (5) mm X 4.6 mm ID, 5 Bm); 1.6 mL- min'l;
u( Rec) 25 C; 203 nm.
Rec t n-1 95% , 0-20m in,
forien -1 ; t 20%;20 - 60 min, 20%
tcritn-l’ 4 42%[5]c
5 t t;ritn-l > ( 6)
u(Rec) " = Nkl'kRec)z + w(Ree)®  (6) 1
10 , >
, k=2,
R,.R Ry
1.
’ Table 1  Results of duplicate analyses of ten
batches of Radix ginseng samples and the relative
u( Cy) M (7) standard uncertainties of precision study
2f3 Rgl R, Ry
u( Cy) Batch No.  Mean/ Mean / Mean / .
o o ., RSD
, Ca mg* g mg* g mg* g
! 1 2.07 0.0120 2.25 0.001 5 3.73 0.0078
’ 2 1.27  0.0384 0.42 0.0701 2.25 0.0371
, 3 2.45 0.0561 2.28 0.0631 3.15 0.0621
4 2.39 0.0112 2.87 0.0417 4.86 0.0070
Feh JEC hom )] 5 1.55  0.0030 3.49 0.0070 4.64 0.0115
w( F(hom)) /E(hom)""". 6 1.07 0.0272 0.82 0.0742 4.17 0.021 5
7 2,01 0.0159 2.0l 0.0153 2.16 0.0073
8 1.54  0.0271 2.36 0.0044 2.24 0.0153
9 313 0.0093 3.23 0.0263 2.14 0.0155
10 0.80 0.0626 0.57 0.0505 3.14 0.007 6
, u(P) /P 0.032 6 0.044 4 0. 0255
> ( ADM) x./2
u (C) =C
luP) > . u(Rec) .  #(Cu), . u(F(hom)) . 2
Lp ) T Ree ) T C )+ ( F( hom) )
d HPLC R,, R,
(8) R, 5 ,
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Table2 In-house validation data of recoveries of
ginsenosides and the standard uncertainties of bias
study (n=5)

Rec SD T-test

Ginsenosides 1% % u(?ec) ﬁ u(Riec) i
ol 98.0 2.68 0.0120 1.667 < -
R, 99.8 3.22 0.0144 0.139 < -
Ry 95.1 3.46 0.0155 3.161 > 0.029 0
3
Ry, R Ry
98% ,
w(Cyy =m098) 6 605 g
2./3
4
) , [2],
0.05.
u( F(Chom) ) /F(hom) =0.05.
5
E} Rgl >
R, R, HPLC U,
(O u( C) 3.
Table 3 Combined standard uncertainties and

expanded uncertainties for the determ ination of

ginsenosides R,,, R,, R, in Radix ginseng by
HPLC
Ry R, Ry

u(P) /P 0.032 6 0.044 4 0.0255

u( Rec) /Rec 0.0122 0.014 4 0.030 5

u( Cyy) /Cyq 0.005 8 0.005 8 0.005 8

u( F(hom) ) /F( hom) 0.05 0.05 0.05

u,(C) 0.061c 0.069c¢ 0.064c

Uu( C) 0.12¢ 0.14c 0.13¢
6 Rgl, Re Rb1l
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Figure 4 Relative standard uncertainties of the

quantitative analysis of ginsenoside R, , R, and R, in
Radix ginseng by HPLC
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