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Uncertainty analysis on deter mination of the content of mebendazolein eel by
liquid chromatography-mass spectrometry/maass spectrometry
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ABSTRACT: Objective To investigate the method that uncertainty evaluation of the determination of
mebendazole content in eel by liquid chromatography-mass spectrometry/mass spectrometry (LC/MS/MS).
Methods Based on JJF 1059.1-2012 Evaluation and expression of uncertainty in measurement, Guidance on
evaluating the uncertainty in chemical analysis and The practical measurement uncertainty evaluation and
other related theory, the uncertainty component that content of mebendazole, constant volume, mass, and the
diluent and repetition for the sample were evaluated in the process of determination. Then uncertainty
measurement of mebendazole residues in eel was evaluated. Results The results showed that the combined
uncertainty of mebendazole residues in eel was 1.6x10* mg/kg, the expanded uncertainty was 3.2x10™* mg/kg.
Conclusion This uncertainty evaluation method is suitable for determination of mebendazole residues in eel
by LC-MS/MS.
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, , - (0.1 mol/L) ,
, (MCX)
SO 7 1993 22,1 HEdeE
( GUM), 20 g ( 0.01 g) 20 mL
0, 0,
ISO/EC 170252005 ’ 0.15 mL 50% (KOH) 1 mL 1%
[ 2,6- (butylated hydroxytoluene, BHT)
R 5 min, 30 s, 5 min,
’ ’ : : ,38°C
; 1.5 mL , 1.5 mL 0.1
mol/L , SmL ( ),
’ 5 min, , 3.0 mL 0.1 mol/L
' ’ ., MCX |, ( 0.1
20 we/k mol/L ) 15 mL 10%
’ HETks ,38°C , 0.5 mL
’ ’ ,  1.5mL 0.025 mol/L , 100
ul , 1900 pL (V:V=1:4),
’ 0.22 um ,
’ 222 FFHEA
[2] :X:c><x><k )
> m
[3] [4]
’ X , hg/kg;
C b
i b= e ng/mL;
2 MRS v .
21 RFISE m 8
k—
( 99.5 £1.0 , DR |
) ( 93 ) 223 RHZERRISN "
olus N /5
( 95.0 , ) A
, ( 99.9 ) ’
API3200 (ESI ) Uetl€):
AB ’S . . 1 ’ ul”el(v); urel(m);
( cex ) a U(cil):
0.0001 g, +0.05 mg,
( g ) ) g urel(rep)

22 MEFHE
: GB/T 22955-2008

uzrel(c):uzrel(c )+u2rel(v)+u2rel(m)+u2rel(dil) +u2rel(rep) (2)
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Urel(C ﬁr)ﬁ/] ,H_;%C

uic ) uc )
(1)
uc )
0.0100 g,
100 mL , 100 pg/mL
; 1 mL 1.0 mL .
100 mL, 1 pg/mL
Uirel (C );
u2rel (C )s
1 mL
Usel (C )5 100 mL A
u4rel (C )
Urel (C ) .
4
Ue(C )= /Zuzrdc(mu) 3)
i=1
(99.5+1.0) 99.5% R k=2

0,
Uyrel (C ): I—OA) =0.005
2%99.5%
U=0.3 mg, k=2
0.0101 g
0.0003
Uppel (C )JmF———— =
e (C )= S 0T01
1 mL
U=0.4 uL, (k=2),
Uspel (C ): 0.0004 =0.0002
2x1.00
A 100 mL , 100 mL
(A ), 20 °C +0.10 mL,
, k=43, 100 mL A )
: wzs.mo-z, 100 mL A,
NE)
2 ) :
V2x0.058> .
Ugre (C )= =82x10
41 (C ) 100
urel(c ) (3)

urel(c ): ZA u?w c(FrE ) N

J0.0052 +0.0152 +0.00022 +0.000822 =0.016
() uc )

10 20 50 100 200 ng/mL,

200.0 ng/mL: 2 mL 2.0 mL

1 pg/mL , 10 mL;
100.0 ng/mL: I mL 1.0 mL

1 pg/mL , 10 mL;
50.0 ng/mL: 1 mL 0.5 mL

1 pg/mL , 10 mL;
20.0 ng/mL: 1 mL 0.2 mL

1 pg/mL , 10 mL;
10.0 ng/mL: 1 mL 0.1 mL

1 pg/mL , 10 mL;
I mL 2 mL

u(lc ) 10 mL A )

u2c ) : 2 mL
, A, +0.010 mL,
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k=351 mL Uav)= 29904 _5 6004
U=0.4 pL (k=2), : 2x0.50
0.010
0.010 Ura(V2)= =0.0038
200.0 ng/mL: s =0.0029 re 1.5x3
0.0004 (V)= Ju(v1) +u%(v2) =v0.0004> +0.0038> =0.0038
100.0 ng/mL.: =0.0002 . 2 st 4o _ .
2x1.00 3.14 M aEmBEIEIN AT ARERH T L
0.0004 Urei(dlil)
, 2 mL 1900 uL (V=14
20.0 ng/miL: 0% _6 501 H ( )
2x0.20 0.22 pm R R
10.0 ng/mL: 20904 _4 602 I mL Ura(dlill) 2 mL
2x0.10 Ura(dli12)
1 2mL
L 0.0004
ule ) Ua(dil )=~ = =0.0002
ulc )=
Ura(@i12)=—221% _6 003
1.9x \/g

10.00297 x0.00027 +0.0004> +0.001> +0.002> 00037
. Urr(Clil)= /U (dlil 1) + U2 (dlil 2) =+/0.002 +0.0032 =0.0036

10 mL A ) :
1IG 196-2006 B 10 mL (A ),20C 3.1.5  EEMFFIAGIAAXATA T LS Ua(rep)
+0.015 mL, , k=3, 10
0.015 5 ’
mL A ) "B =8.7x107, 6 0.0083 0.0081 0.0079
10 mL A ) 5 0.0080 0.0083 0.0079 mg/kg, X =0.0081
e anna? mg/kg, S X )=1.84x10* mg/kg, RSD=
uee )=Y2X000877 4 6019 )
10 ST><100=2.27%

\/UZ(ICWL) + uz(ZC.WJa) :\/0.00372 +0.0019* =0.0042 \/ﬁ \/g
32 BEAHEENT RAHEE

Ue(C ) 32,1 ARIHEE
2 ,

Uret(C )= JUrel(Cor) + u?(Con) =V 0.016% +0.0042% = 0.017

3.1.2  ARFEFI A B AR ST AT A A T Up(M)

urel(c): [uzrel(c )+u2rel(v)+u2rel(m)+u2rel(di I) +u2rel(rq))]l/2

2.00 g,
U 0.6 mg(k=2) =10.017% x 0.00382 +0.000152 +0.00362 + 0.0093% =0.02
. JUC) Uw(c)x X 1.6x107
0.6x10- 322 FRAITHEE
Ugel(M)=——————=1.5%10"* k=2, .U
2x%2.00 .
303 A SRR R L U (V) 2x1.6x1070.00032 mg/ke
Lo 4 % i
0.5 mL s 2 mL 1.5 mL
0.025 mol/L , , GB/T
1 mL 22955-2008 , LC-MS/MS
[2-9]

ureI(V1) 2 mL Ure|(V2)
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