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Uncertainty analysis of determination of chloramphenicol residue
in shrimp by UPLC-MS/MS method
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HEHEKBEAH 0.820 8 pg/kg o, L ¥ R R EA
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Abstract: In this paper, the Fapas ability was used to verify the
chloramphenicol residues in shrimp meat by ultra performance liquid
chromatography-tandem mass spectrometry ( UPLC-MS/MS), and
the uncertainty was evaluated. Uncertainty was given. First, a math-
ematical model for determining the uncertainty of chloramphenicol
residues in shrimp was established, and then the source of
uncertainty was analyzed. The uncertainty of the uncertainty was
0.146 2 pg/kg (k = 2) when the chloramphenicol residues in the
shrimp were 0.820 8 g/ kg, and the results were in accordance with
the Fapas ability test. Specify the scope. The results showed that the

UPLC-MS / MS method was used to determine the uncertainty of the
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process of determination of chloramphenicol in shrimp,sample weig-
hing, sample extraction, calibration curve, mass spectrometry and
calibration curve etc were the major infact for uncertainty. The
standard series solution formulation and the fitting of the standard
curve were introduced with the greatest uncertainty.

Keywords: ultra-high performance liquid chromatography-tandem
mass spectrometry (UPLC-MS/MS); prawn; chloramphenicol; un-

certainty; Fapas

0 AN R R TR PR S 0 LR AR BT T B R R
UE TR T W 00 A (20 O 1 I S S B AN KN R
DN AR B9 A BB R B 7 B B RS U o N E 0 AT X
FTHREESHBA T EZ X, GB/T 27025—2008/ISO/IEC
17025:2005 B 1 A 00 0 A58 oH S5 38 4 1w A o A 9 5 N0 4
A E TR

AERE LB AER B EEROR AL P
TR AE O N 28 AR K A B AR L AT N 2
8 32 01 200 A+ 5 1 R T A A e Bt R At o R S b
B F 2002 4280 SR I ESR T shi T & 2R
AR A R L A RER 5l B AR A AT 0
PR A 5 0 A% IR B B S A K. SR R KR U5 R A R
N N i N RN 7 SN (o 1
TR R A kY AR AT A — B R T O
(UPLC—MS/MS) 55 R bz or ik HAA
RGP (PR R B AR A W R KR 0.1 pg/ke h
i AR RS H 5 SR A VA B L AR AT AN 2 JEE P

Ye[E Fapas 887 ¥ Uk 4 ) 1 1 £ b 4 I 23 A 5 T #9)

AE 7 PPAl R AR L 3 S S 6 5 DI 4 SR A N R A E SE B =
REST BB M E I 3 . AR A] UPLC— MS/MS 3kl &

61



Ze5wN

2017 &% 7 4

Fapas fig J1 3 UE 30 H UF P b &8 K 5% & i K38 JF 1059.1
2012 A1 JJF 1135—2005 P & & A~ il 50 5 72 1 1 o o &5 R
R 00 BUCHR R AR 4 (AL ) 2 M 0RO L B LR S R
AfEEE .
1 MRt 05i%
L1 #E5iRH

ARG 98.6%) IR AT K (L E N 98.0%):
1 [E Dr.Ehrenstorfer /2] ;

R G SR A - 03 2

R P FHE P 45 R FAPAS h EAR AL .
1.2 UE5EE

8 G T AR 8 354 LC-30 B, H AR B AN 5

R SBT3 : APT 5500 %I, 22 [ AB Sciex 2 5

HL P4 BT K . BS224S Y, i [5] 48 &2 1) 17 40 7 5

BB HEOHXIR B, FE 8RB CPED AR
NG

e AR 9 A - HMS-350 B, | g 3] 34k {3 2 BR 2 7 5

AIRAL :MV-5 T A6 A B BHR A BR A F
1.3 FHi&
1.3.1 AiAb Oy MERARELL 2.0 g FEA O 2 0.1 mg)
F 50 mL & .0E P INAZKE 10 mL, 10 ng A HAE F 4k
$£ 10 min J§ 6 000 r/min .0 10 min, B L A 2 8%
10 mL #2056 2 L& 9F 2 IR BB . HB B4 WAE .45 CTH
WT, BaKEAE 1.0 mL, 3 0.22 pm 3§ B 5. 17
UPLC—MS/MS Jlll 5 ,
1.3.2 UPLC—MS/MS W & 4% & 4 €435 #£ . Hypersil
Gold Cyg VA 1%L (150 mm X 4.6 mm X5 pm) ; WS04 : A
FAR K B A Z Bl -C A2 10 mmol/L Z MR8 . 4% 3% 1 #EAT
o RE VR

x1 RoEHERHE

Table 1 Mobile phase gradient elution table
B E)/min AN A/ WEhAE B/ % WEhAH C/ %
0.0 70 25 5
1.5 20 75 5
4.0 20 75 5
4.1 70 25 5
10.0 70 25 5

1.3.3  UPLC—MS/MS M JE i 40 8 IR Bmi% s
T (ESD 7B THER A5 <. 172.3 kPa, 7% 275.8 kPa,
IR 275.8 kPa, RS P 45, B AL E —4 500 V. 5k
W 550 °C 5 2 /O W 4 (MRMD R AESHUL R 2.
1.3.4 BeEamdyy AERRR RO

X=CXV/m, @)

A

X FE 5 0 21 4 5% B8 i, g/ kg

C—— T I 20 23 R o T AR I B o ng/mL;

V—FE i I & A mL
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x2 BMERESHEE
Table 2 Parameters of mass spectra of salbutamol,

clenbuterol hydrochloride and ractompaine

o ey TET WEEE/ LERE/ SR/
" (m/z)  (m/z) ms \Y% A%

321.100 151.400 50 —68.500 —23.200

321.100 256.600 50 —61.000 —16.900

ARG 326.100  156.400 50 —74.400  —26.000

(i 326.100 261.600 50 —69.600 —16.100

M—H PR E . g.
2 R0
2.1 REER
2.1 KdEM&WE WHKRMEMLTBEL =
0.201 622+0.008 63, 4HE %L r=0.999 9,
2.1.2 FERBEEMEIRAR  CFATA 6 B bR S50 5 5
0.831 3.0.826 7.,0.816 8,0.808 9.0.800 9.,0.840 3 pg/kg. ¥
YI{E R 0.820 8 ng/kg . prififi 24 0.017 9 pg/kg,
2.1.3 M BRI A 2 g PR A HER 2 0, i
EJRE o RE A 2 AR R A U R ) R AL B T vk R AT
UPLC—MS/MS 7 , 15 2 47 3 b &0 8 R 1 [l ik 2 43 )
98. 2% F1 99.1% .
2.2 ARAEERBEDH
MR BT AL R0 5, %o R il o A AR R B AR
ST 118 o AN B A 1) 43 s R AT AT R S E R R B A
BN I O = R TS B = o 7= = SR O R < i S
) W T ) 0 M Il R R s R IR A R T AN
EJE
FERRREE 1 (m)

FFMZLIIRIE(C) [ (R)

3E¥ﬁ"ijtft3é\ A

S—— / ﬁﬁ%‘if&?‘iﬂ%ﬂ/ (gt (VB
BER A
A Fe A
ﬁ(r@w
FERRIRINY) BRI

D T 5
Bl AEZMNERHEZERRA
Figure 1

Uncertainty source of determination for

chloramphenicol

2.3 AHEENHSITEE

2.3.1 FERFRESI AR E B ww Gy ) ARG EIES
I RV R AH E BE S —0.000 2 g FEA BRI 2 g, U FE
SRR A E B w(my ) =0.000 2-+4/3 =0,000 1,
et (mp) =uCmp)/2=0.000 06,

2.3.2 FERRALPRRE A S AR B E B wa (Vi) FESN



F33LHEFETH 2 s UPLC—MS/MS 11 52 R A P 40 55 25 5% 50 02k 10 R 0 52 B3 0 A7

ACTERBGRBIE AR ZE T B WEEFH M A 1.0 mL 4
KER R BRIIERATEEZATEIE, FEMERIIA
M B 1.0 mL BB T A AT E B w (Vi o), B i
FAZESI G 196—2006 (F AP E ). A R 1.0 mL B
AR A2 £0.007 mL, BB S A HE, « (Vi) =
0.007-/3=0.004 0, %% B W I H o (20£3) C,
KRR K R 2.1 X101 °C L #i BRI 5] 40 A 3+ 5L i
BESEAMEE «(V,))=3X2.1X10"'=3+/3=
0.000 36 4% i 4b H K & B G AT AT E B uw (Vi) =
VulVigy +u® (V) =0.004 1,

2.3.3  FEMAL AR MR BEARHAE FE 0a (O aa (O I AN 5 BE
A5 45 A A T YOI TR A M Tl 2R LA R B R . AR il R D
T 1A S 8 B A o 0 00 B A A R T o A M T TR
P4 TAC o) 0 O B 8 Ak 5 A il 2R 100G 7 L AN T B R E T T
e HE AR B B AR AR AL

(1) A it 4 VT 16 5 N B R 3 T e ()

WEUED) BT B0 BE 51 A B AT BE wea Cp) s LA B E BE
Yoy iAok =3, W T Z A R (98.6 £0.5) Y%, u(p)=
0.5% ++/3=0.289% suurs (p)=u(p)/98.6% =0.002 9, K
B i B Ry 98.0 %6 o {8 Fh 7 JEL X A% v o TR i ) 52 i AT A
RIS K N AR ) 2B BE 5 R B A € FEA T 0K

MEUED) BTFR 38 IAASH E BE e Cmgs )« AR A 22 HIE
B R R O € BEON — 0.2 mg, R HEY TFR &R
10.2 mg, M HEW) BT FR 2 51 ARS8 € T w Gy ) = 0.2+
V3 =0.115 5,u,q (my ) =u(my;)/10.2=0.011 3,

W UEAK 35 W 25 G I AT 8 BE wa (V) BEHEY) BT AR
BEART 100 mL &M F . 100 mL A ZA B IHAE 20 CHf
2R E0.1 mL AL S k=3 ,u (V) =0.1+
(/3 X100)=0.000 6, 5% % ik B I 8h {0 il (98.6 =3) °C, H
T AR I R B 1.1X10 ° °C L 3 B S A& ik
REFREOAEE u(V,)=3X1.1X10"°+/3=0.001 9,
T UE % A WOE A B) 100 mL 2801 & B 1 € BE wa (V1)
u’ Ve +u’V,, = 1/0.000 62+0.001 9° =0.002 0, & #fE
e W ol W o5l A M X R BB ww (Co)

" (Pt (my) T’ (my; ) =0.011 9,

(2) B UEAH 45 RS W RGBS A PN T 8 B o (Co) 2 AR
YA 5 I RO R, 1.0 mL B A U A B IO HE i A R
100 mL Z8 &P, B 28 19 3 1.0 pg/mlL A 46 B TR
1.0 mL BB G ARATHE R 2.3.2,u(Vygy) =0.004 0,
S 5 BB U B3 (20 53) °C L IR B Uk 3 R A A% LR R
BRI EER 2.3.3(1),u(V,;)=0.001 90,4 (Vg) =
0.002 0, £ i fiff & W W B 10 & B 88 &2 B wa (Cy) =

WV tu> (V) Fula (Vi) =0.003 3,

(3) B RN ERARREG | AR E L w (Co) ARUHER S
VR VB A A Ry 43 A B8 A5 L 100,200, 400,800, 1 000 pL
WERS S TR BRI S 100 mL P, B IR A B 208 19k
4 1.0,2.0,4.0,8.0,10.0 ng/mL KR HE RINAW . B A E
BEAR AR AT 5 o A T 2R B0V VLR R A5 RS A I R W
WL 3. T H R HE AR GV R R A R BTN R R 1 e
. (C3)= 4/0.011 7°40.004 8*-+00 30*+0.002 6°+0.002 8 =
0.013 6,

(4) BUE M3 A 51 AW R E B w.a (Co) AL HE R )
AT UPLC—MS/MS il 52 , i 2 Excel #1445 #E i
2 A HEITZE R y=0.201 622 +0.008 63, K 1 M & L& A
A BE TR T A5 B A G 58 HE W 9 AN o E
KT, B E AL g R L FE 4.

e 2 LB B AR E S

7
2[(/\, —(a+be)H])?
i=1

= = — 0.016 4, 2

u<(>\‘lj\/;+;+\(““)z —0.058 9. (3)
St e

U, (Cy) = u(Cy)/c, = 0.0655/0.82 = 0.079 9, (4)

A

Sa 1R U i 2 R A 22

p—HEMER I E WL p = 65
N— KB R CF = A0 IERE.N = 6;

b 52 9 i £ F) AR

a A5 v il £ ) A 5

co F R 1T 6 D7 R SRS B0 A i I T P R DU i 9
BZ.pg/Ls

3 RERIIBEBESRIANNTHEE
Table 3 Uncertainty resulting during standard solution preparation
ok U5 i H 1.0 ng/mlL 2.0 ng/mL 4.0 ng/mL 8.0 ng/mlL 10.0 ng/mL
Bz B/ mL 0.1 0.2 0.4 0.8 1.0
ERER KEAE/% 2.0 1.5 1.5 1.0 1.0
i o2 AHEE « Vigyn) 0.0115 0.004 3 0.002 2 0.000 7 0.000 6
W REEAR AL/ °C +3 +3 +3 +3 +3
B2 e Bl o ) ‘ , ‘ ,
o VP i i 2R %0/ °C ! 1.1X107%  1.1X10°°% 1.1X10°% 1.1X10°% 1.1X10°°
ANH E B
A 5E B w o) 0.000 2 0.000 4 0.000 8 0.001 5 0.001 9
WmERER  uwa(V) 0.002 0 0.002 0 0.002 0 0.002 0 0.002 0
ANWHERE A A T E 0.011 7 0.004 8 0.003 0 0.002 6 0.002 8
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Table 4 Result of determination for chloramphenicol

calibration solution

</ A, ¢ atber [Ai—(atbenT? (¢;—em)?
(ug= LD
1.0 0.209 2 0.994 9 0.210 25 1.10E—06 16.040 8
2.0 0.406 0 1.970 8 0.411 87 3.45E—05 9.176 1
4.0 0.819 6 4.0225 0.81511 2.02E—05 0.955 5
8.0 1.653 4 8.159 4 1.621 59 1.01E—03 9.981 8
10.0 2.026 4 10.007 8 2.024 83 2.46E—06 25.078 1

T p=5,N=6.cy=5.0 pg/mL.co=0.82 pg/L.6b=0.201 62,

ey %A o A VR A R (L 0% - 24 g/ L

¢ 5 A T A A SRR A R R ) T A

¢; PG o 2R 5 RS AR TR R I SE
pg/Lo

RO 20 23 W BE (CH M X A8 B wa(C) =
W (CH +u’(C) T u(Cy) +u’(Cy) =0.088 3,

2.3.4  FEAEE MR EE wa(rep)  XTUFA 5T K
13 6 YA GE (oA 25 ED T4 ¢ =0.820 8 pg/ke bR
WM 22N S0 =0.017 9 pg/kg. tp=S.a/¥n=0.017 9/4/6 =
0.007 3t (rep) =t/ c=0.008 9,
2.3.5 [ B E T w0 (RD X IF A P G %
A7 2 YR E 5 T3 % R =98.65% AR iEZ & s(R) =
0.636 4,1 (R)=S,,/¥y/n=0.636 4/y/2=0.450 1,u.q(R) =

«(R)/R=0.004 6,
2.3.6 A B AR XA R B
B A AN 8 A = AT A A

RS BEIFWMEESBLER

X A 0 B S i L 5 f

Table 5 Summary table of relative uncertainty components
Sy ik %= AR A B 22 B/ %6
weaCmp) BRSO 0.000 06
ur (Vi) B it b 380 5 2% 0.004 1
e (C) ERUEv: /3 0.049 0
U (rep) =& 0.008 9
e (R) ] i 2 0.004 6

U,M(X):[ual(mw )+u€c1 (Vq*r)+u§c] «C) +ui] (rep) JF

Wl (RY]T =0.050 2. 1 4825 2 O 7% 5 1ty 0.820 8 g/ kg»
B « (X)=cX0.089 0=0.073 1,
2.3.7 Y RAWIEE MR FAR KA JJF 11352005, Xt
FREHM R EET £=2, 0 UPLC—MS/MS il
EINATEEZREENY BAREE U=2Xuq(X)=
2X0.073 1=0.146 2, Z5R{RBNIFR P EE RE R &N
(0.820 840.146 2) pug/kg. k=2,
3 i

AWK EF PR A E R &I N 2016 42 11 A
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Fapas HFREES WA IE 3L 110 ZRA S AGR K E &
FREME 0.857 pg/ke KB 45 R A A KR B & 0.821 pg/ke,
CCR N 0.1,2-score N —0.2, 3¢ B A Y 56 25 S B dfe vl 5%

UPLC—MS/MS 3 7 UF ) 4 85 R 50 0 7 b A
FOBR i R B IR A R T R LT S AR o i R
PGS A S I AN E B . A 0 38 o 0 3 8 e A e
V10 3 B A QUL UL B A bV VAR R T ok L T A Tl o R A
R R R 2 AT TGP A ERRE &
I S U i T 20t 22 YR B » o o4 2R 00 4 YR T 1 R A o 1 £ 1)
WA SRR E B R, i Ab 25 R R AR s o h R T
P AR I, O SRR TS R (1 8 SR 1 L AR AT L B AT S 1 1
/N, UPLC—MS/MS R &, st g, iR A2 e R
S8 o PRI I 3 R 4 SR SR I A B . 7B I S 4R 1 1 AR
oh RS LR PR R E RAR B B INIR A bR v R S VA W
R I R B SRR 1) 2L ORE AT (R 5 SR 1 o A 1

S % Tk

(17 [ % 5B AR K 36 46 36 8 R, JIF 1001—2011 3@ i+ & AR IE &
GE XS] dbat: s E R R, 2011 16,

L2] Mt TaE. &8, % BUedy 200 6 i S % % 5k 3
B, RSP, 2014, 30(4); 155-160.
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5L A B FIRIT IR 8.
1 gk

(1) 32 I F LW 45 & 0 Jr 20 0 o™ 4 2 8 0 e 3%
HEFFHLAL S5 6 #H 0 8 L A5 A8 AL 10 1k b 7 A LR R L R
B AR Bl g, AT A 0 A A 1 Bl AL 9 B RE AR 5 5T 58
M PLC DL Bt v A% B 25 T 75 85 O L sk R vl Ak L IF
58 BB LB F 1 PR AR AL B P R JE . X A
B IFFL AL VLA AT 2 508, 1SR A8 34 S JF FL 3R 58 1 19 i
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5% 3k
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