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Uncertainty evaluation for determination sildenafil in health products by
high performance liquid chromatography
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ABSTRACT: Objective To evaluate the uncertainty of determination of sildenafil in health products by high

performance liquid chromatography (HPLC). Methods

Taking the illegal addition of sildenafil in health care

products as an example, qualitative screening and quantitative analysis were performed by HPLC. The source of

uncertainty was analyzed for quantitative results, and the relative extended uncertainty of the measurement results

was calculated. Results When the content of sildenafil was 14.0 mg/g, the extended uncertainty of the results was

0.36 mg at the 95% confidence interval (k=2). Conclusion Among the components affecting the test results, the

uncertainty introduced by the standard solution preparation process has a greater impact on the results.

KEY WORDS: high performance liquid chromatography; sildenafil; health product; uncertainty

1 51 §

B 5 v ] 2 5 A 2 9 R g, N R BB S U fk
AR A TR, PRARE T A B9 TT RN 13k AR, s AR
R T g Ak o ELBE A R 4 (4 0 FAAT X £ A 22k
TERIRE T, A RA ™ Al ) GR 4 £ ah P AR L IR 25 9

BIAT R A A AN . MO ER PG MR IR (sildenafil citrate) A FR
AR, AT IR IR R Th Ak A, IR A T e

B D RV AR B A T AN . 0 H A e B PR 5Y AR
f@E S P AR RN # 2 B B W s, TmEEE S
A A A e R TS B R R A R/, R
KRR, R R A A B, R ARG U e

SERRMEE: A, L, SPCTRIN, R0 B R 5% 4. E-mail: 31575572@qq.com
*Corresponding author: WANG Wei, Master, Senior Engineer, Jilin Institute for Food Control, N0.2699, Yiju Road, Changchun 130103, China.

E-mail: 31575572(@qq.com



%o

WK, AF R RGBT C T RGN DR it PG St IR ) RN E R RE 1471

58 vHE S92 3 2 0L I S R E A S — I R
ol o T B

AT LATEHARAE B, 2% (EF SR Z K
BN TG B L G IR H ) GRS 2009030, 58
T VR BB R € T SO A ot A A E B UL AR
XoF 48 AN G B A TN I E 0 AN AN B A A TITA,
B WA E R R R, g il 45 R 0 B (5 X A
FIE KU SR B8 A DU At & o B ek v s
5, PRGN | ERR RS,
Ko & M PR vERRE . TSR UL LS L AR -

2 MRERE

2.1 (4EE. SR

Agilent 1260 = &0 AH 4 35 (32 B 25 e FHE A TR
73 H]); MSU-125P BUHL F K F-(d=0.01 mg, FEZFIHiF}
2N ALEOERAF); Milli-Q £BFK k4R
Millipore 23 Fl).

R R VG 3 AR X HE S (2R 98%, fE K TRC 24
Al HEE . CRE(ERSER, 6 E KA RA ) &
R 5% (R g s, KT Rl Bk % R R A BRA R, KA
gl At ¥ R o Hral

PR Hem T AR,
2.2 FRERREHE

HOPG AR AR AT B 5 4.61 mg, KEHEFRE, B 5 mL &
HLH, N 2N VAR O R R R R, BET, 1R R BEA G
U K5 B AL 0.5 mL 43 DR 2% ek IO BG5S i 2 980 I
SR B E A E 10 mL #il BB R 45.2 mg/L X BRI
W
2.3 HRIBREHE

AT RS E I — X IR 20 0.8 g, BT
50 mL A RH R, MAZNE 40 mL, #7540 BE 15 min, %
WE=ER, HONEWBE R IF 0 AR R vk B
i B 2 0 BRIR AR Y S 4R ) L k. A
24 (UEEEH

agEfE: Agilent Cg (A 75FE(150 mm x4.6 mm, 5 pm);
WA AN 0.1%Z B2 19-0.02 mol/L ZFREEW; B Jy Y,
C NI, BRBEVEDIILER 1; Ji#E: 0.8 mL/min, Fillii
4230 nm, PEFER: 10 pl.
2.5 WEFERIAEN
_CxV

m

Hodr: X P HIRIE &, mg/kg; CIRAEHREE, mg/L; ViRt

FEERRFR, mL; m iR FE R, g0

X

R BEEREF

Table 1 The gradient elution mode

mHE A 0.1%ZMRN-0.02mol/L  B: HIEE  C: 2
/min TR 1% 1%
0.00 75 10 15
15.00 60 25 15
30.00 40 45 15
45.00 40 45 15
50.00 30 55 15
55.00 30 55 15
55.01 15 70 15
60.00 15 70 15
60.01 75 10 15
65.00 75 10 15

2.6 THAEFRIESH

FRYE A3 AT 5 ik B BN, R Bk IR 2 B4
D P VR JE AN SE T 10, (C); TURERE AR AN 1
BE ue(V); SREFRAE BT AN E B v (W)

3 HER5SH

3.1 EEHERNAHEESH

AR I XS R EE MR 2 W, EEE SN
0.7257. 0.8361 g, FE IR BN 2036915, 23.29044
mg/L. #E5 PP HARAE &= 14.0 mg/kg.

M F AR GRS R T AMr— S0k, s &4
TR S B AR KT AR ASE R B AT 200 R T
3.2 FREBRRSINNTHER

1) Xof BE S A 2 B 1ea(C)

XoF B PG IR IE H TRC 4243k, 4l oy 98%, B
FoAti iy 98%+0.05% . HL A FETE 4315 (k=3 ), % B
25 5 | L P AN 52 T - 100e1(0)=0.05%/ /3 =0.00029 .

PRI Xt AL 4.61 mg, RFMREIERS KRR
VPR 224 +0.05 mg. fBE N HETE 2370 0 53 BUbR HEAS B 2
R

0.050 mg/~/3 /4.61 mg=0.00626.

P A 7 R R O A R B, AR IR
PRI 2 UKo HAUPR f XoT R P R X s A 6 R

e (M) = V2% 0.00626% =0.00885 .

X R AR AR R HFEMF 5 mL e, JIG
196-2006 ( % FH B L7 ) UOIBLE, 20 °CHf 5 mL 28 2 il
(A GO ZE k7225 19+0.020 mL, #HETBAM i, W k=13 .
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P38 B B 8 5 | A (9 R X o v S A T

16(5)=0.020/ /3 /5=0.00231,

AR AE 20 °C R HE, T SC K IR E N
(20+5) °C, KM EBUZAK RECH 2.1x107 °C™!, $EHTE 4
A, WIIREE IR B DA KT BRAE A0 R

Uri(£)=5%2.1x10/ 3 =0.000606 .

B BT R A A VR B A R 1) A X AN A N

ura(t1g)=0.002312 +0.000606> = 0.00239 =0.00239..

PR X HE S 0 | R R R 5 S P AN B S A vt
FIEL O i 55 YR VO LK o YR A A o

ra(115)=0.00029% +0.008852 + 0.00239% = 0.00917 .

2) FRAEFE I 5 A RIS E S wra(Vo)

Y RO B B B EL Y Ol A S, 9 B S R LR
JIG-196-20061" BoR Y45 AR R 1 S E O 22, 4 HR B
B A5 LA RH A AN 0 2 B i (3R 2), e IR g BLR g IR 13
TR R M AN B Ay B (R 3), RS 452 pg/mL
o Bt A VR T o RS A IS B A B R

(V)= /0.001302 +0.00580% = 0.00594 .

3.3 HmMRESINMNEMNIRENTBEE Ura(W)

Xt B SR B TR AN E B 3 R R T R
WEARHE T, KB EUE 5 45 B R e iF iR 22 9 +0.5
mg, B MM, BERARHEE R 0.50 mg/+3 =
0.2887 mg, HIAEMFRE 2 ¥k, 43510 0.7257. 0.8361 g, 5l
FE P AR AR TR A S -

0.2887
-2 _0.000398;

et (1) = 571000

g (419) =—22887__ _,000345;

0.8361x1000
DA it R A 5 LA BRI R PR AS 6 A -

2 2
g () = o 22 0+ e O02) ;”fel(WZ) =0.000372 .

34 HERES. BRBIESIANNHEMNIFERHEE
Ura(V)

FESR VR | TR R Y 50 mL 2550, 1 mL #%
Wikts, 10 mL 284, H2%, HMRAIEAME I, k=3,
AR BB AR T I AR FHXT A E

1y (V) =/0.00084% + 0.00130% + 0.00580% =0.00600.
35 BMEHEEIENKEIERAENT BRIHAEE
Ura(A)

Agilent 1260 1= Z0BFH € 3% (SR 2 TIF 45 45 Hh 1 58 1)
E O E MO M X bR R 2Z N 0.33%(m=6), N
Urei(4)=0.33%/ /6 =0.0135 . ZhRMEN 2 EFEHLINE, J& A
P E
3.6 ABRINETTAEERYT RIAMEENITE

25 B M, SO f6 i 75 (high performance liquid
chromatography, HPLC)ill =& {4t i o 75 bR I 75 o Y 25 AH
XPBRUEAN G 72 4 1 L3R 4.

B RS A A AT B A A X A v N A

U (X) = \/urel(c)2 + "‘rel(w)2 + Z"rel(V)z = i

J0.0112 +0.00372 +0.00600% = 0.013

37 TRAMEERERKIR

XFREZHMERAETNT =2 i, XN
BEEMECN 95%, MIPGHbARE & =AY RAH & 0

U=2 x X x u ()(X)=2 x 14 x 0.013=0.36 mg.

S (G AT S 24 W B PR R 24 S R AR SR A 36
RIS AR ) (LRSS 2009030) 0% 5 k5
T MR B I, e 25 SR R (14.040.4) mg/g, k=2,

R FRBLHEANTHEESE

Table 2 Relative uncertainty components of glassware

gt R AZEmML  EHEEESEGHEIAAEATREE  BESTRAHREATEE &SR AT E
5 mL B +0.020 0.002310 0.000606 0.00239
10 mL & +0.020 0.001155 0.000606 0.00130
50 mL )i +0.050 0.000577 0.000606 0.00084
%3 [EREIEBITTENEANTAEESE
Table 3 Relative uncertainty components of instruments
i ELELRE U S R A A X A 14 TR AR AR | A AR X A v y B
H i T L {?’ SR UE A E
- EL (AT R/ Rl P JAE R AR AN R B
1 mL B ##(0.5 mL) £5 0.00577 0.000606 0.00580
1 mL 2 #E(1.0 mL) £10 0.00577 0.000606 0.00580
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Table 4 Relative standard uncertainty

Finry AN 5 R U il HH AR AR A1 22 i
Ure(€) of B Al jipiz B 0.00029
PN B B 0.00885
A ) X 0 £ 2V VR MY B 0.00239
TAC o X M R P BB i i 0 2 MY B 0.00594
HPLC i 8 52 1 EA A 0.00135
Uret(W) HE T B o Y B 0.00037
urel(V) i RECER jispiz B 0.00600

PREEEET ah A I 0 E PR A b, — B AR

£ R 6 AR 0 T RO A o AN SCPPE o RORAR 3
I DR R B AN B TR, 2 SR AR W I D 3 AN i 7 A TR
FEGEARA L ARUER R AR A E A . NI TE H
WAL T AR, B R ERAE RS, A A AR R Y
for, VPRGN BB A 2, OPAT SR, DAL RIS
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