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Uncertainty Evaluation for The Determination of Doxycycline Residues in Eggs

ZHANG Xue - qin,ZHANG Chong — wei, HAN Li, LI Hua — cen, WU Zhi — ming,, LIU Zhan — tong "

( Henan Institute of Agricultural Animal and Aquatic Products Inspection Technology ,Zhengzhou 450008 China)

Corresponding author; LIU Zhan —tong, E —mail: hnsysls@ 163. com

Abstract: To evaluate the uncertainty of the determination of doxycycline residues in eggs by high performance
liquid chromatography tandem mass spectrum ( HPLC - MS/MS), we established a mathematical model, the
uncertainty assessment of the testing of the doxycycline residues in eggs by HPLC — MS/MS was carried out. The
cause of uncertainty was analyzed, and its relative contribution to the uncertainty in the testing process was
evaluated, combined uncertainty was calculated, and the expanded uncertainty for doxycycline residues in eggs
was got finally. The result shows that doxycycline residue in eggs was 9. 18 pg/kg. Under the 95% confidence
interval, the combined uncertainty was 0. 0603, and the expanded uncertainty was 0. 1206 (k£ =2), the final
result should be expressed as 9. 18 1. 11 pg/kg, The uncertainty in the testing process is mainly comes from the

preparation process of the working curve, measurement repeatability and recovery rate. This study can provide

practical suggestions for future testing work.

Key words: HPLC — MS/MS; eggs ; doxycycline ; uncertainty
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SRR K 22, S A5 A B 22 B2 43 ik (9 A X TR, 1
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1.1 P& 5 A Waters Acquity UPLC — xevo
TQ - S =R AR LI — ERIE T A (e L MBS 55 25 1
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TRA] NS AHLIENRE (0. 22 wm, REHERE A A
HLB [EAHFEUE (60 mg/3 mL, KT K 245 R
ABRAFD) s K —GK
1.2 SHhF %
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0.02 g), T 50 mL RNMELOE T, A Mecllvaine -
Na, EDTA ZZ i 8 mL, ¥ % 10 min, ¥ (5 C)
14000 r/min & .0> 10 min, W B [ 2 8K T 5 —
50 mLE L4 o, K H Mcllvaine — Na, EDTA 2%
PR 2 K, R 8 mL, & I HREUR IR (5 C)
14000 r/min B5.0> 10 min, B R

Ak < [ AR 22 BORE A AT I AV R AR OF
MU B2 UK 4% 3 mL & Ak, £ W A, K
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1.00 mL *E 7%, ¥ g 1R &) o 5L 8 B, (Al 6

T — HR I BT (S
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FER I, 23 I EC R 0. 05 ,0. 10,0, 2 mL K rh
B3 110. 05 .0.10.0. 2 mL F25 PR  , A SR
T,1.0 mL EH ARSI E N 0.5.1.0.2.
0.5.0.10.0.20.0 ng/mL A TAERIZE

1.2.3  W&HELEMH A% FM. A%, Waters
AcquityBEH C 5 (2.1 mm x 100 mm, 1.7 pm);kE
.30 C; EFEE 10 IL;J8hAH: A 0. 1% H IR NG
VST, B 0. 1% K, BRI P LR 1,
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Tab 1 Procedure of gradient elution

Fisf [/ min W4/ (mL -« min~!) A/ % B/%
0 0.30 10 90
4.0 0.30 40 60
5.0 0.30 10 90

Jui 2k i (ESD) & I, IEE T, 2R
N B W (MRM) B LR 3.2 kV, HEfLHLE .
24 VIR 150 C ) JB R SORE 450 C L #EFLA
L ;150 L/h, A0 < . 1000 Lk, ek e &
BFXF PR L R R e LA 2,

®2 T EEHETRWEMHEFLBEMAEES
Tab 2 Qualitative and quantitative ion pair,

the corresponding cone volt and collision enerey

amath  EHET (/) HALRE/V  BEERER eV
445.18 > 153.99 34.0 28.0
PAitS
445.18 > 321.04 34.0 28.0
1.2.4 RHREHRFEAGE S
_ € xVx1000
~ m x 1000

/H\EF' :X:'ﬁj\“iﬁlﬁl ':F'f#{mljéﬂﬁj\ﬂ/ﬂ@%%jﬁ, pbg/kg; C: Fﬁ FH:I
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FEE BN, mLym iR FE T i, 251000 . FE5 250,
1.2.5 RAEJERBOH RN 75 AU A A
RUTT R, A28 PR I 22 7Y B4 2R A% B e A AN B2
i RN R e BT | A BN S BE 5 A i R
IR SE BE 5 BE g AT ARG E L 5 I
H AN S 5 BRI E BE

2 BEREHW

2.1 FRERSEEIINEAHEE uy ., HIPRUE
i UE R PRI AL 2 RE S 98. 0% |, WA B i 2 2
YN a =2.0% , NI 2] 53 A3, b AN B 5E B2 Sl
gy =2. 0% /+/3 = 0. 01155 , KX R o A B 5 Bl

0.01155
98.0%

2.2 FREBHEINOF#HEE 0y HHT
N5y 22— F KRR Z P E 11. 08 mg,
F RS TE AR, SEBRAR R4 BE (1 d =0. 01 mg, 6
SEFRRMEM e =10 d =0. 1 mg, KEFRER KR
VFRZHXHE N MPEV =1.5e =0. 15 mg, & B 144]
OIATTEL FR R ARPI B BR A i 2 FEE AR X
A5 BE 55K vy, =0. 15 mg/y/3 =0. 0866 mg,

=0.01179,

W frely =

Wt (hifi)

_0.0866 mg
=T11.08 mg =0.007816,

2.3 WEREBFERES NN HEE e

PR Y28 W T ) 3k AR v g L A AN 1 B ok A
10 mLAS A AT E B u, S A2 & AR A |
AT RE B ug o MR B 38 R ARG FLAR 10
mL AR 2K £0.020 mL, %N 20 £5 C,
FREREZ K 2250k 0. 00119, 32 BRI ) 434, WIAR AR

W5 uye =0.020 mL/y3 =0.01155 mL, FRiEAH &
J¥ uy =5 mL x 10 x0.001191/4/3 =0. 03438 mL,
*ZT‘ Y& Z: ﬁfﬁ % E uml. = /u,z/é, +u2t;:| —

0.01155% +0.03438% =0. 03627 mL, FHXTFrifEAN

8
R i) =1 oﬁﬁL =0.003627,

2.4 WMEITEEBRGEEINOGEHEEL wymm
HY 1. 2.2 TR AR 2k e o A m] 3 o
BT H 10 mL 28 500 3 UK. 1000 L #% ¥ 6 B
1000 wL AARFR 1 ¥ 200 L BEMAE I 200 L fAFH 2
K100 pL B AEH 100 wL (AL 4 100 pL #
WAL 50 L ARFH 2 ¥, 51 A RYAREA 2 B =2k IR
TR P i A K2 o Ao 25 TS WA W U4
e DL R BV R 52 5 TR A AR T P AR 1 R R
R, IR NI ST 50 A1k = /3, A o T S TR 3 39 24
KNG, CHER K ZECH 0.00137, iR H 20 +
5 °C, WIBRHEAHR 2 BE 550 H

 mARFEAE AR

Woermm = K s Wagigitts = k ’

_ERVARR x 22 x K R
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2 - 2 2
Wap = v/ W BX Wi + Wi sWeol(fil) =
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2 SRR sl B WA I AL
urel(ﬁiﬁlj) =
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Tab 3 Uncertainty introduced by the standard cure formulation process

B AN ERalln AL (B H0) 2% Ut ffiH

o Usgern Usm Ui o Uiy
FE AR FFR A/ mL /mL (Ui UEL

Uyl (21 10 mL &) 10 +0.020 0.01155 0.03955 0.04120 0.004120 3

Wy 1000 WL B 1.0 +0.010 0.005774  0.003955 0.006999  0.006999 1

U, a0it3) 200 wl S iAt 0.2 +0.003 0.001732  0.0007910  0.001904  0.009520 2 0.03884
Urel(4rii4) 100 pL Bkt 0.1 +0.002 0.001155  0.0003955  0.001221 0.01221 4

Uper( 2 5) 100 pL Bt 0.05 £0.0015  0.0008660  0.0001977  0.0008883 0.01777 2
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i 3 AIAL, FARME AR B B 5 | A B AN 1
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P, S, brifE M2 1% 22 (bR E DR 22 5 B bR
HEMTZ AL P AR S A I 2 B n b 4%
WA C, AR SRR M ng/ mL; R £5Hm
VRN R BE S 21, ng/ mL; A b v 445 sk E
ng/mL; Ay bR IR 25 Ve S8 e 7 T AR B, s v i

_ Upz
s Urer(ingk) = 7(:7 o

2.6 EBRGMINEGAHEE U, 0y EHELEER
W ek B 1,00 mL B IRAS N B RS
1.00 mL B ARFEHL 1. 00 mL W ARR} 2250 +
0.010 mL, ¥ BRI 5] 4341 2% i Hom | A bR HEA 1

Uﬁ;ggﬁ?@*ﬂﬁwﬂ4mswwﬁ@m§w
Uy
U en) = 10 mL= 0.005774 ,

2.7 REHREIINGFHESE Uypn, PRBGREE
205,435 2.01.2.02 g, ¥I{E M 2.015 g, H G &
TEBEE AT, L PRbR R EE(E d =0. 01 g, KA
RO e =10 d =0. 1 g, FREEFA R ER AR
YR MPEV N £0. Se, IR A1 204, WASHG &

. 0.5¢ 0.05
jir o Fe =020 000 8
- B A

=0.02887 g, X FRIMEA

u .
’ ! BEIE Uy, = gy =0-01433.
SR, AREAEE BRI 4 Fos, .
T4 WREHZUASIANNTIHEE
Tab 4 Uncertainty introduced by the standard cure fitting
S8 STDI1 STD2 STD3 STD4 STD5 STD6
PRUEEBIHE Cp/ (ng - mL™1) 0.5019 1.0038 2.0077 5.0192 10.0385 20.0770
i 2 2%k BRI TAI R A, 10258 21698 44618 120595 228695 469521
BRI L n 6

[HEESe
A REL r
R B
I B,
FRUEH - IMH/ (ng + mL~")
btk 25 bR kIR 25 S,
IR REL P

FEMWEEYIE C, /(ng - mL™")
FRUEAST 2 uy/ (ng mL™")

AAXT BRI E BE e

Y =23394.4425X - 1460. 9589
0.9998
23394.4425
- 1460. 9589

6.4414

3392.4163

6
18.5
0.1331

0.007196

2.8 WRHEIEE AWM T uy gy, A
FE VWO AT S 6 U, JUAR ME R 22 5 =

AR EE wyyy = % RiboE
n

/& U NP AR e v S L ZE] S
WERTIE S wps = —— X, WES UG R
X

ZVUHR R &, AR B, n I E IR
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FEMESIAMAHEENES,



- 62 - [ B 2 2 5 2023 4F 6 145 57 555 6 1]

Chinese Journal of Veterinary Drug

x5 HERNEESHSINNIAHEE
Tab 5 Uncertainty introduced by sample

measurement repeatability

K

x6 EKERSINHMAHEE

Tab 6 Uncertainty introduced by collection rates

F5

1 2 3 4 5 6

1 2 3 4 5 6

B X,/ (ng - kg™') 8.36 9.70 8.91 8.76 9.50 9.85

> ] L LE
ﬁimmi@flﬁ/ 0 18
(pg-kg™)
i 5/
*’T(Mﬁ% ; 0.5905
(pg-kg™)
BRI o i/
i 0.2411
ugy (g - kg™)
FEARUEAT 2
AR XA v AN 2 JEE 0. 02626
Upel(F5H)

2.9 EREIINGAH T uymys, AIALBLT
PRt THR il i A B AR O S 0%
SR U VSR AN E JEE AT 50— PEAN , BT 28 R
anbs ik, Moo P AT, HAR M EZ s =

> (R - R?

i =1

1 NTREARTIE B w gy = J% AR

@K%%E%@@:E?q&%%imWﬁﬁw
R R B n R R TR R

TEJENFR 6 FiR,

w2/ % 78.5 88.3 82.9 89.9 93.5 82.6
[l I (E/ % 85.6
PR 22 s/ % 5.5526
FRUEAHZ
B Wi/ % 2.2668
XTAREATAE
H jﬁ/ﬁ% i 7 0.02637
BE Ul (4% )

XG5 AT PR T ARG W A g 4
BRFERWRER S 1.0 A REEES, &E
fEIXE N 95% , A E N n -1 =5 I, AR ATHL 1,
(5) =2.571, kg%l T a3 T 00 8E. T =

PE= R 635 51, (5) , 4 [l R A7 10 25 2%

puties
S, 7% JE ISR A R AN E JE
2.10 WEARMZEINNEEHEE uygs F
VRORH 3 — BRI BT 28 XY A h 2V R R AR
R ASCR A PR TE A5 , G0 T AR B 5 1 )R X s Bl
Z(RSD) N 2.7% , K B KPP, L IR 51 50 A,
k=3, W f 0 i AR 51 A X AR E AN B E B
U =RSD/k=2.7%/3 =0.01559,
2.11 ARAIERHEE v, LEREKT BT
KGR Z PG PR R R B 1o 5 AN A BER IR S AT A
A AR AN FE I B, S AR PRI E L

2
u

2 2 2 2 2
el = N Wgay + Wi + W + Wi + Wy T Wy T U

2 2 2
rel FREE + ureli’ﬁ + urellﬁ!llﬁ("?i + urclﬁ*ﬂ =

0.01179% +0.007816” +0.003627> +0.03884” +0.007196° +0.005774” +0.01433* +0.02626” +0. 02637 +0. 01559

=0.0603,

SIS h Z PR R IR R R 9. 18 pe/kg,
R4 CNAS — GLO06 — 2008 { 142 23 Bt v A 1 i JiF
MPEASAE RS ) , X 7 )8 T IE S 0 4, 76 95% & A5
KT, A& T k=2, WA B R E
w,=u, x2=0.1206, 9 A EE R u=9.18
pe/kg xu, =1. 11 pg/ke, A5 RN LR N 6 E
HIKE R 95% I k=2, X=9.18 1. 11 ug/kg,
2,12 FHEELELEARE WAL xR, R
FHIZ 7 0 5 22 V6 20 2R 5k B3 b I, o A ) &4 S
M 458 K 4k T A 9 A T ), JHE o A )

[ LAg 258 (1) 52 ] | Xof 45
P il .

ARSCPPAE T e A5OURR £0 i ER I 5T 335 D0 A 2
2 P PR E AR B N E B O b bR i Al
JEABR G I3 MBC ] | 205 LA A g 250
RN 25 SR 52 i 58 /0N, RS i o T kK T
10% , 2 52 i R Il e | AR AS I o AR —
0,0 18.5% A ARV BC ) ot B2 5 ) A BN
FERK, N 27.3% Itk TERTAL B fR vy, — o 2
TR GARAE T TC T B VA L, 0T 255 R M R A 2

5 R B /DN B8 O Y 4 TR
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Fig 1 Histogram of doxycycline residue detection uncertainty by component in eggs
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