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Evaluation of Uncertainty for Determination of Sildenafil

Citrate Added in Health Products by HPLC
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Abstract: The uncertainty of HPLC method for determination of sildenafil citrate illegally added in @phrodisiac producs was evaluated. A
mathematical model was established by analysis of the uncertainty sources andthe combined uncertainty was finally obtained by investigating
the uncertainties of various component variables
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1 UBESRA

Agilent 1100 /=R AH B (LR 2R A H],
ORI . H SRR . ARIRAR DL BT S
K #%); Mettler Toledo MX5 B 17 R (d=1 pg)s
Sartorius BP210S A Fi K (d=0.1mg).
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AN oM 4t
2 HE
2.1 ik MS REER R

Phenomenex Gemmni Cig (250 mmx4.6 mmx5
pm) i, FEhFEA 0.01 mol/L ZBREE - -
I (35:10:55), Kl Koy 254 nm, ik 1.0
mL/min, BEEE 10 pL. FRGHRECZ M B rE R Ak
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WEETHE AT 20000
2.2 i ph 2R HE S VAT )

HH AR P A E TR T 5.236 mg,  FEEEFRGE
H 100 mL =i, ISR R AR BRI B, 1R
51, VRN S & o kG S AU S RE
FH R SIAE R i iR FE 331 8 52.36+ 26.18. 10.472.
5.236. 2.094. 1.047 pg/mL {1 R B, BIFARE
L0 HR T R A
2.3 ARSI ] %

HURE i 10K A4, B4, S35 FREXZ 300 mg,
B 50mL B, MmiiahiiEE, AR 10 min,
A ZRER, IR EZE, 5. sdEEL
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H B IR S B PR MRER AR RS (mglg), VX A XS
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X(mg/g)=
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(working glass container error)
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Fig.1 Constitution of uncertainty influential factor
3.2.1 AR T VAR FE AR AR AN 58 J Urer (C)
3211 F A £ FE I AR X FRAEAS T E . Uren
(Co)

X HE T S R AN T B R RR BRI St
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=0.05%/ /3 =0.00029..

Xof HE PR B | NI AN 8 FEE P RSP T E
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Urel(Wo) = ~/2 >0.015/~/3 /5.236=0.00234 .
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W, ML EANRE N (2045)  C, KA K
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Urel (Co) =+/0.00029% +0.00234> +0.000842 = 0.00250
3.21.2  AREEECHERE SN AR bR AN
J el (Vo)

RAER B R P T — R B,

¥R A G, $E R E S A e R J)G-196-1990 1) %
SR, AT AN ) fo VYRR 22 - % R TR A5 1€, k=43
P IE A SR A S 56 92 B 380 B30 A 0L PRI AN
SR (R,

1 BREMNSERSINNTHEE
Table 1 Uncertainty introduced by pipet and flask

- RAALE  HESR  EARAEZ et BAETAGLSE ARl
/mL B BRI TNV XA R B TH
10mL ¥ #& +0.020  0.01155 0.001155 0.000606 0.00130
20mL 4, +0.020  0.01155 0.000578 0.000606 0.00084
50mL & #& +0.050  0.02887 0.000577 0.000606 0.00084
imL &% +0.007  0.00404 0.004041 0.000606 0.00409
2mL # i & +0.010  0.00577 0.002887 0.000606 0.00295
5mL #% ik & +0.015  0.00866 0.001732 0.000606 0.00183

45715 26.18. 10.472. 5.236. 2.094. 1.047 pg/mL
ZRN TR ST T B R 5N AR AN B 93]
9 0.00224. 0.00322. 0.00307. 0.00307. 0.00418, Hx
Horb e RN EREAE, W ua (vo) =0.00418.
3.21.3 Agilent 1100 &R0 AH Gt UK & UE 525
5 A E B U (A

Agilent 1100 GRS IET 25 R
EMERELZM RSD N 0.21% (n=5), M tea (A
=0.21%/ 5 =0.00094 . ZbriE iz 2 FENLIE, J&-A
KA ESE
3.2.14  Frifk MZRILA I RE B 51N AR bR HEAS 1
JZ Urer (C1)

ARSI RIE Ny 52.36. 26.18. 10.472. 5.236.
2.094. 1.047 pg/mL X SR IIIE 2 Ik, Z55%
W2 2, MR4ER 2 PR ERIbR I TR &7
N: A=bC+bo=12.5238C-0.4376, r=1.0000s

%= 2 MR EL R

Table 2 Determination results of the reference solutions

K& Col(ug/mL) AR A
52.36 655.59375 655.41046
26.18 326.45798 326.70166
10.47 132.24631 132.07365
5.236 64.58327 64.75131
2.094 25.50208 25.47522
1.047 12.58006 12.68518

SRR EENE T 8 K, p=8, RIMEMIML
AR MR TR AR HE & & a=256.7mglg (it

A VATRARE C1=3L1.767 pgmL) ¢, =16.231 pg/mL.

ii[Au — (0, +bc, |’
s(A) = 4| 212 — =0.8115

=0.00106

U (C:L) =

S(A) \/1+ I &
<C,./P MmN N )2
(c; —cy)

2.6

s (A): X8R s @RMIT A £, p: K0T 2
KEC(8), m: I SBIEIRAAN (6), n: HAI B IEIR A
M ZKF (2), codMBRisikediRE (ugmL™t), etk
R (ugmL™), 1: #% U &isik; | TR
R TR ME

P LA b AN 8 FE O B 1A

u, (c) = Ju,e,z (Co) + U, > (Vo) +U,’ (A) +u,2(c,) =0.00507
3.22 A SRR T AR FEXS FRAEAH E E U (W)

PR SRR BT | SR AN S BE 3 BRI T AR
RAEATEE, FrEd B A T s 5 R FRR &
W ITCE R AR, WONAHFEREEE, FRER oK
. Sartorius BP210S HL K1 (d=0.1mg) HuiE ik
Fs IR K 22 R 0.5mg, FHETEAME (K=+4/3) ,
MR B 8 SR ) AN U(W)z%zo_zgmmg

B SPRE 4 ¥k, 737909 0.3058 g. 0.3072 g.
0.3167 9. 0.3081g, 5| ECHIFHRTAEFE 735 -

0.2887

U, (W) = ——=22" 0000044
0.3058x 1000

U (w,) = —22887__ _ 5000940
0.3072x1000

uwy) = —22887 6000012

0.3167 <1000

U w,)=—22887__ 4 000037

0.3081x 1000

YU 3t 38 R 5N FRI AR B AN S S5

ure,(w):\/ufe' (W) + U (WZ)Zurel (W) + U, % (w,)

=0.00093
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3.2.3 HLHKMAR . EAEEIAKIATEE e (V)

FHR IR AR P T 50 mL &A1
ML, B ALY, SRR M AL, k=43,
P A 530 3 7 2 5 | N AR Bt FE AN S L

U (V) = 1/0.000842 +0.00084 +0.00409° = 0.00426

3.3 AR ERTE

ZE 430, HPLC 200 s AR AR IOk A $5 \ 11)
FIRE R PG M0 A B0 S AR KR HEA A 2 P B L3R
3.

PR SRR IREE - AR DL R R (Y i
SEANHE BEAH EBRST, K RN RE B A S A R
WEARHERE u (XD A

ureI (X) = \/urel2 (C) + urel2 (W) + urel2 (V)

= /0.005072 +0.000932 + 0.00426° = 0.00669

bR #E AN B € U (x,)= 0.00669>256.7

=1.72mg/g
3.4 YRAE R
B ST K =2 CEEMRL 95%), ELS
BT EAEE U (p) =Kx1.72=3.43mg/g
<3 HIPRETHEE IR

Table 3 Reverse standard uncertainty

S AR o £ /TT0
B

u(c) X B8 St %7 B 0.00029
RFAE %% B 000234

Bt ) 18 5 % 4 IR 0O TBE R A 4. B 0.00084

AL 3 B S iR GO BEE B AE 4EM - B 0.00418

HPLC #4f & 2 ELS A 0.00094

PR 2 BLs EX A 0.00106

u(w) B IR AR #% B 0.00093
u(v) MRS RENIIEERAZEZ £H B 0.00426

3.5 M LS SR AN e FE
it o A A5 IR D b R AE 0 R TR R O
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4 1ig
4.1 SERERIEEE RN AR G S, DIV T
MR SR IIATERE, e BN R A e 5 B2
R R B EAKFNEGX . BB AN
4% B8 P S AR S 2 8 AT RN B N
0.669%>2=1.34%, FAHAR I e g5 R 1 R 5
1 AR B (TR AR B . (1.50%) #cHeil, e
M 25 RO HERE ] 5.
4.2 AN E FE W v o A O gt A R 2 SRR
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B EE R, BCHO R S TROR S e R 3
28 70 2 NIV e BEAN B 3, NANHE I 2
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BrENE &R AT TAME B E, e 5
Hh 72 ORAG S RSN L 2 AR AR T A AR

SE R

[1] B AES TR e B PR Al R M] AL
i hi4t:,2004

[2] EXRFEEHEAREER GBT 27025-2008, i Mll5 1% HESL
= e 77 38 F E5KR[S].2008

[3] 3 B, P B R M AR S 1 W A
FEVEE A4 it #10].2007,1(16):8

[4] HEZRFEFEAREER NG 196-2006, % H B 2as A e M
FR[S]. A3 - iRt . 2007

W A S HF
(T SHFIR)

893



