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Uncertainty evaluation of three sulfonamidesresiduesin milk by high
performance liquid chromatography-tandem mass spectrometry

ZHANG Yan', XU Xing, GUO Qi-Xin, SHU Ping, ZHAO Yong, YANG Chao-Yi, ZHAO Yan-Na

(Dali Sate Comprehensive Technical Inspection Center, Dali 67100, China)

ABSTRACT: Objective To establish a mathematical model of uncertainty evaluation of sulfapyridine,
sulfathiazole and sulfamethoxazole in milk by high performance liquid chromatography-tandem mass
spectrometry method. Methods To establish a mathematical model for determination of sulfapyridine,
sulfathiazole and sulfamethoxazole uncertainty in milk. The sources of uncertainty of the whole determination
procedure were analyzed and the combined uncertainty was finally obtained. Results The expanded
uncertainty of 5.09 pg/kg (k=2) with 0.62 ug/kg of the content of sulfapyridin was derived. The expanded
uncertainty of 8.62 ng/kg (k=2) with 0.71 pg/kg of the content of sulfathiazole was derived. The expanded
uncertainty of 10.15 pg/kg (k=2) with 0.81 pg/kg of the content of sulfamethoxazole was derived. The major
sources of uncertainty of measurement include the repeatability of detection and the curve fitting. Conclusion
The major uncertainty sources were standard curve fitting; measurement repeatability and sample pretreatment.
KEY WORDS: sulfapyridin; sulfathiazole; sulfamethoxazole; liquid chromatography-tandem mass

spectrometry; milk; uncertainty
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( 1200); AP13200
( AB ) ; TG16-WS
; Diret-Q5 ( Millipore);
MTN-2800W (
); AS20500BDT ;
(Thermo); 0.22 pym; 10~1000 pL,
1000-5000 pL ( eppendorf);
( 99.5%,
Dr. Ehrenstorfer ); HLB (30 mg/3
mL); ( Merck);
22 HMTE
GB/T 22966-2008 16
23 HmabHl#E
2g, 0.01 g, 10 mL
, pH=2 10 mL,
1 min, 10 min,
10000 r/min 5 min,

5mL 1 mL/min Oasis
HLB(30 mg/3 mL) 3

mL , 5 mL pH=2 s

, 5 mL s
, 3 mL 10 mL , 40 C
, - (1+19) 1

mL, R 0.45 pm
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Fig. 1 Flow diagram determination of sulfapyridin, sulfathiazole and sulfamethoxazole in milk
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Fig. 2 Measurement in milk sulfapyridin, sulfadiazine and sulfamethoxazole uncertain causality diagram
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Tablel Resultsof repeatability and uncertainties
Xl(ug/kg) X S(Xrep) (o)
Hug/k refl e
1 ) 3 4 5 6 /(ng/kg) (ng/kg)

SP 5.0814 4.9708 5.0982 5.1334 5.0479 5.2051 5.0894 0.07906 0.01098
STZ 8.7636 8.4537 8.6536 8.7959 8.5330 8.5302 8.6217 0.13853 0.01136
SMZ 10.2436 9.9012 10.2065 10.3024 9.9252 10.2982 10.1462 0.20483 0.01427

, 323 MR ATALZE 4RI, it AR dARAR G| A8 AR
e T S
S(X) 3231
Ura (frep) =57 1IG 196-2006
, , 10 mL A ) +0.0020
mL, ) 10 mL

322 KA EZ I NGARXT AR L Ug(M)
2.0 g,
(MPE) +0.05 g, 2.0339 g,
, © UM =005/+3=0028%g)

U, (M) = 0.0289(g) /2.0339(g) = 0.0142

u(V;) = 0.0020/~/3 = 0.001155(mL) ,
Uy (V) =0.001155(mL) /10(mL) = 0.0001155
3232

JJG 646-2006 ,
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5000 pL 5000 pL +0.6%,
, 5000 uL 0.0105 g
u(V,) = 5000% 0.6% /N3 =17.32(uL) , Ug(V,) = 0.0100 g 0.0122 g
17.32(uL) / 5000( L) = 0.003464 , 100 mL(A )
3.2.3.3 ,
11G646-2006 , : 105 mg/L; 100 mg/L; 122 mg/L;
1000 pL 1000 pL +1.0%, I'mL 1.00 mL 100 mL(A
, 1000 puL ) , 100 mL;
U(V;) =1000x1.0%/+/3 =5.7733(ul) , Upg (V) = 1.00 mg/L; 1.05 mg/L; 1.22
5.7733(uL)/1000(uL) = 0.005773 ; mgL  SmL 10.0mL 100
mL(A ) , 100 mL,

%(V):\/ %2(\/1)4'%2(\/2)4"432(\6)
=0.006733
324 BRI AIFAE A ZE

10 pg/kg

3 (R)
RSD Urel (frec)
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Table2 Recoveriesof three sulfonamides at different
spike levels and uncertainties

SP STZ SMZ

0.83 0.87 0.92

0.87 0.89 0.91

0.85 0.88 0.94

R

0.77 0.79 0.89

0.82 0.83 0.94

0.85 0.78 0.92

R 0.83 0.84 0.92
SD 0.034928 0.014977 0.017888
RSD/% 4.20819 1.78298 1.94435
Urel (frec) 0.042082 0.017830 0.019443

325 A FRES AT A TR KAF R 69 RE
C FI A AB AT AT TS B
3.2.5.1

: 0.1000 mg/L; 0.1050
mg/L; 0.1220 mg/L

Mx V, xV,

C= : C
V) X V3 X Vg
(mg/L); m (8); w1
100 mL; v,
1.0 mL; v5 100 mL; v,
10.0 mL; vs 100 mL
(1)
30 g,
0.00001 g ,
(2)
“Ug(M )=0.5%=0.0050
3)
GB 196-2006
, 100 mL(A ) +0.10 mL,
, 100 mL(A )
©U(V) =U(V;) = U(v,) = 0.10//6 = 0.0408(1mL)
J1G646-2006 ,
5000 pL 5000 pL +0.6%,
, 5000 uL
©U(Vs) = 5000%0.6% /3 =1732(ul)
J1G646-2006 ,
1000 pL 1000 pL
+1.0%, , 1000 pL

©U(V,) =1000x1.0%/+/3 = 5.7733(uL)
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Table3 Standard curve and uncertainty of determination results of calculation of three sulfonamides
Co ~ U(CO)
A i
Cl(ug/L) A=athC A(ug/L) A /ng/L) ure(Co)
2.10 6910 6930 6920
5.25 15900 16100 16000
10.50 30200 30400 — 30300
SP A+126750(§)9C r=0.9999 5.1745 0.20797 0.04106
21.00 60300 60100 60200
31.50 86700 86100 86400
52.50 142800 142200 143000
2.00 22450 22550 22500
5.00 29300 29500 29400
10.00 41300 41100 _ 41200
STZ /\;12229(?00 r=0..9997 8.8295 0.2745 0.03221
20.00 65500 65700 65400
30.00 88600 89200 88800
50.00 142800 141200 142000
2.44 21500 21300 21400
6.10 30250 30150 30200
12.20 44000 43800 _ 43900
SMZz /\;124377(;)00 r=0..9997 10.3144 0.27258 0.02774
24.40 73200 73800 73500
36.60 105000 94000 99500
61.00 160100 159900 160000
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3.3 ERAHMEEKNERRIA

09\ U () s "M 414 )4 )+ %O
U(X) = Xty (X)

U(X)=2u(X)

x4 THEEFELR
Table4 Uncertainty evaluation for the determination of
three sulfonamides

SP STZ SMZ
Urel(Xrep) 0.01098 0.01136 0.01427
Ure(M) 0.0142 0.0142 0.0142
Urer(V) 0.006737 0.006737 0.006737
Urei(frec) 0.042082 0.017830 0.019443
Ura(C) 0.04106 0.03221 0.02774
Uret(X) 0.0618 0.04161 0.03998
X 5.0894 8.6217 10.1462
u(x) 0.3145 0.3587 0.4056
U(X) 0.6196 0.7174 0.8112
f(ug/kg)  5.0840.62  8.62+0.71  10.15+0.81
40
3
) )
;
2 ; ()
3 (4)
;
)

& %

> >

0.62 ng/kg, 0.71 pg/kg, 0.82

ng/kg, k=2 ,
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