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Uncertainty evaluation for the determination of florfenicol residue in duck
eggs by liquid chromatography-tandem mass spectrometry
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(Guangxi-Asean Food Inspection Center, Nanning 530021, China)

ABSTRACT: Objective To evaluate the uncertainty for the determination of florfenicol residue in duck eggs by
liquid chromatography-tandem mass spectrometry (LC-MS/MS), determine the key factors affecting the accuracy of
the detection results, and improve the accuracy of the detection results. Methods Florfenicol residues in duck eggs
were determined by LC-MS/MS according to GB/T 22338-2008 Determination of chloramphenicol residues in food
of animal origin. According to CNAS-GL006:2018 Guide for evaluation of uncertainty in chemical analysis, a
mathematical model was established to analyze and evaluate the sources of uncertainty such as purity of reference
materials, weighing of reference materials, preparation of standard curves, weighing of samples, preparation of
samples, fitting of standard curves, repeatability of sample measurement, etc. Results The florfenicol residue in the
duck egg was 210 pg/kg and the extended uncertainty was 18 pg/kg. The determination results were expressed as
X=(210+18) pg/kg (k=2). Conclusion The repeatability of sample measurement and the preparation of standard curve
are the main sources of measurement uncertainty, which should be controlled in the detection process.
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R AT 2, FPikm AR v w ok e
e . FORIEHIE . TR JE R IR R SRR e % AR,
Forb, FURJE 5 e 2 16 30 W JFEIE o A7 A8 B 1) S5 A< 1 AR
Y, — el SR JE 25 e e sh IR & &b SR e 2 1 3
AR Z U BT R R N bRk K A 4
P T 43 A W PR (s PR AS RS 09 47 D0, 388 8 25 1 Bk

il

P S S R A 0, LA RS ) AR A P 22 I

0 T IR G TR T BR Y, 2 I S 2 i S 2
T 2 B A AR 5 T e 1 2K 2 W A
LR B AN &5 R A A2, BH aE AT
TP BT Al AR B, HOEA AR FE M, R b sh
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MBS BR T EETRAR)EE 5B & b8 A8
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PE, SRS AR R RS HT i PR R
FEAL, T LRI A B 3k I i 25 8, TR PR A 2o
T E X S e 00 8 SR A 1 1 45 o AT AT AR RE, AT
D70 0 S A i 0 i 55 AR P DG B R 2R 3R m LA R L, AR F
PRI 2 R R, NSRS = A s . 2 ETS
P EOR B 2k B R AN A BT GE R, ATFS
LI GB/T 22338-2008 {sh#iith & b A BRIk
HHE ) USSR GI vk, 208 JIF 1135-2005 (Ab2440 Bl
TN E BEVEE ) U JIF 1059.1-2012 I AH 52 B 1T
FESGHR ) PO A3 H VRO € - O T v 0 S 2 PR
IR JE 25 5% B A A ANOR A B, 3B AL AT R AN i o B T 2
&, #0502 A T S, DI SL5 2 i 45 5 i
HERR MR PR UL IR R, A s LAl 8 2 5% B A AN 8 S A0 BT 4
sk,

2 MREREE

21 & AFISHER
Triple Quad 4500 = & UM AT AH 35 - T ik ¢ A
(32 AB SCIEX /A r); MS303TS HiF KFE[#45-FC ]

ZALRRCETR) A PR T ], KS-9986 7 I 3 We X (77 I it
BERL AR R A A A PR F]); Multi Reax £ IR IER %
% (% [# Heidolph % [71); 320R & 28 4 B O L (75 =
Hettich /A #]); Multivap &ML (3¢ [# Organomation /A ),

FR B (B P R)PRMEY) F7(99.0%, Jbat &
WADRHEA RN A, #5: 160722, U=£2.0%).

NG IECBE(Eial, EEBRTA R, NE(EEL,
£IE Fisher A w]); 1IENEE(Hral, F254EBLwalRA
PR/ ®]); LC-Si /M (3 mL, 200 mg, 35 [E WATERS 2
F]); 0.22 pm 7K & PES JEBLCR B A F]); S8z FKh
Milli-Q #4liK .

R T A T T T S T W S T
22 LWHE
22,1 AR K A TSR A B

FE BB R Z AR EYI R 10.41 mgGRAR e H it
Yy JF o 99.0%), I NG, HHT 10 mL 45 H(A %),
NGB ZZ0E, HASHE R 1.0306 mg/mL FARJEH R
HERG AT R 0.10 mL FRIERE AR E 100 mL
th, CIEEZS, FRIFRE LA A5 % 2L 1.0 mL ARl AR
W 10 mL s, AOEES, SRR TR K%
BHGRE TR 0.1, 0.5, 1.5, 3.0, 4.0, 8.0 mL, 235
T 6110 mL &, AIKES, MBI 1.03.5.15,
1546, 30.92, 4122, 82.45 ng/mL HIbrHEREZE ZANIEW
222 HeRR7ik

FRIBUARE 5 g, EF 50 mL BLOEH, MIA 30 mL 20,
51%, B0 5 mine ¥ LIEEBEA 250 mL SIS, m
15 mL ZJERAMPIECEHE, TR S min, HESZE, BB
FEEFEOIEHER, FREFIMA 30 mL ZIE, #*#% 3 min,
B0 5 min, B ETFREERS 2R — R -, 8% 5 min,
HEZ, BROZEZRE—Ra.OIERD, OB
A5 mLIEREE, T 40 °CRIGHIEEZER 2IET, ARET,
fin 5 mL PAER-1F 2 46(1:9, ViV, FRDEmR

H 5 mL WHEA-TECBE(1:9, V:V)IRETERERS /M, F0k
VeI, FroRE VS AR A BB A AL IO ME 1, FFRTR R,
JH 5 mL NH-1EC6e(6:4, VV)BEIR, WA BB T OB,
40 °CKIBHRELZE L ZET, AT, FH 20 mL KER,
ERWOEL 0.22 pm JEIEESEFER, FFE.
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V x ¢ x 1000
= X 1000 @
b A HERRR P NS EOR JE 5 IR MBI, B
Ay A o T LR A B R R o i R R
mL/ng; X AIREERHEIEE H &8, ngke VIR
SRR, mL; ¢ SRR ROR e 1R, ng/mL; m A FR
BURFER A, g; 1000 B 2B
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P 7 2o R RS AT Sy, T 2 v R e 25 D
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AR X AR E AT 2 B 0 £2.0%, §7JB T k=2, WIHXR
THE R 9 VR R (L P R R AN o A

Ura(bRE)=—22=0.0101,
332 ARBEMRARE IINGGAR AT R AL U (AFAR)

FRUEY I FR T R IR R JE % 10.41 mg, H
HERE) XSE205DU HLF K F-(d=0.01 mg), FRItAESh, £
R o R S PR P, AR R G A I A3 T T R T R A
3 EEE M 0.01 mg, e=10x0.01=0.1 mg, K F/n{EmHR KR
%22 (maximum permissible error value, MPEV) 4 Xt &
5 MPEV=0.5e=0.5x0.1 mg=0.05 mg, #&3%5)434itaa,
TR A v S0 I fh 1 18 i R FR V5 25 5 | R 114 s T AR
SETE R

u(ﬁ%):%:o.oooozw mg;
P BRI B, DU s o 0 I 5 B Pl R 1) R
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333 AR &RIEARELH) G N 69 AR 2 AR R R A L
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Pt i RV WBC i o AR AL A T 100 mL 28 (A
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R ias, 17X 0.5 mL A #i#s, 17X 0.8 mL ##i#s, 1 X 1.0 mL
AT

P o8 Y S g L B ) 5 K 25 AR 25 B i AR
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RN =30, AT k=v6; 28I R 22 (L 0 &
ILEE 25 °C))™ AR MR BRI KA R ANl 1 JBE Al A4 53 73+ Ais,
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R ACVFIR 25 R A AR A 5
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Table 4 Relative uncertainties introduced by standard curve fitting

stdl std3 std4 std5 std6
3.430E+04 5.303E+05 1.022E+06 1.218E+06 2.344E+06
PR mif A 5
3.386E+04 4.891E+05 9.173E+05 1.285E+06 2.337E+06
BRI VR B C 4 /(ng/mL) 1.0306 15.4590 30918 41.224 82.448
o L R YK g 12
Mk e Y=3.05468¢"X+9174.07610
AR EL 0.9979
R By 3.05468E+04
U Bow 9174.07610
bRt B 2E bRl 25 Sp 9.990E+04
BT B - H{EC/(ng/mL) 29.37
S IR A 10
KMV EERI(E C/(ng/mL) 51.29
FREAHE U (bRl )/(ng/mL) 1.7581
AR R B e (110 00343

x5 HRNEL
Table 5 Sample determination results

a2 1 2 4 5 6 7 8 9 10
i X/ (ug/ke) 213.1 2134 2104 2060 2092 2104 2086  207.9 2103
P X(pg/ke) 209.8
() (ng/kg) 2.422
U (ER) 0.0115
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33.8 ARAMALGTEAEREAT

ARWIME, WEFRAEEEHHSE X N 123.8 ngke,
T8 I SRR A E B RIR AT AT, TR AT
BWAWEEMAERASEE, WE 6. Hp:

22

- (526) + wre (5595) + g (HC)

%) Xx U (B o
I8 CNAS-GL006-2018  { AL 234 rh AN 2 B YT
flidewg ) U7, TR R TR MG, 8% 95% B A5 /K P,
AL AT k=2, 25 R AN 2 B U e
U=kxu(H i)=2x8.98 pg/kg = 18 pg/kgo

ue (A = . Fip (ﬁﬁ\)ﬁuml (ﬁ@ﬂ)z , u(& 25 vh AR SR I E - I A5 5 210 pg/kg, WIRE
\I g B2 + 1y (D) LR K X=(210+18) pg/kg, k=2,
*6 HEMERTHEEMERTHEELER
Table 6 The results of relative composite uncertainty and composite uncertainty

W B 43 AR SR U AN E R
Urer (FR2E) P00 5 40 3 14 R B o AN B 0.0101
Ure (PRFK) PRUEY) BURR A 5 | A BIAR X AR EAS B JE 0.00278
Ut (FHFC) Pl M £ T 5 1 AP AR X AREAS B 2 S 0.020
Ut (FEFR) Y S ECAWNOY EPOE AN N ibeds 4 0.00913
Ut (FEAL) R b A% 1 R T A B AR AR A B S i 0.0036
e (PRHI) TRl IG5 A BIAH X AR A 0.0343
Uret(EH) R ) ek T AP ) B R XSRS S 0.0115
Urer (B ) AR A BUAR AN E 0.0428

(5 8/ (ng/kg) B AN E 8.98
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FRZGY BRI E ) WA - TS TR 1 6 G 2 R
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HEFT T oy e AT, R BT S 50 45 R 3 52 i) fe R 17 K]
R B ERPRER RS A 2R RS I A
Pt 0L AR o 26 B T BT ™ A AN S, wTaE
HeNTE A v 2R 20 VR0 00 SE R, BT A TR A
PREFAH R o R, R I T h R A A A 5 A i 4R =
VRN B BAGRAKOE, DNITTH/NAS SR s R i (8 0 4t
HYERE TR AFRE . IR e, B FRE R
(A 2 FE TR 7 ELA/IN, R B SR B A b 3o 72 5 S 48
VEREE RS ORE BEAT OG  A A E IR 5 A U 2 o 4 25 SR Y
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B B B A RS VA, Al R I R A AR ) R
FLEAHREBUNEASRR IR T 20 W fo i 2 r RS e, R
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N B TS S TR Y (I 7SR Y1) 22 EU N (0 4 %N 4
AR R 2 S T i o0 T R A R 22, DT /I 0 o AN 5
PRIEI 2 25 B A R 1
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