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i 3 =2 R B A TAE, BIESh M A T
A e R CR 2 BEAR B ILE | AR AR LA
AN 5 235 54 5t W 1o S 3R 50 D 2K )
J3g,

TH 2% ) S g 3R 5 12 B T S A A W B
kAU, B Prds AL U 1SO 2 7 4% [ A i
M B ARG Sh i A e, HHE WHETT & 4 Bk
B — 2 E PRARERAE 55, =& Z AR 2
A, SR R AE 1SO PR R T MOARIE Ny 1998 K Aii
Y W AH €23 75 (High Performance Liquid Chro-
matography, HPLC): P45 A it o 055 3= I &
26 HeFEPEJ7 15 (Meat and meat products—De-
termination of Chloramphenicol content—Reference
method)", i THLAE R MAAWIE Z |1 HPLC %
AR O B I 1) 1, OF BT IR RE ) 22, R 5
BB B B A I 45 2R . [R]INF, HPLC ¥ 1 R AU
RIS DN 50 o 0 L 28 3R AN B 4 85 3R 52 B T o+ ) 2
R, okl R G ER B AT R, I, 7 1SO
PR Z R T TT S 3R B0 0 BT O R At A SR A%
PRI Dl o2 MU AR 0 B0 B v OO (35 -
H IG5 15 (UPLC-MS/MS ) B A7 o 3 42t 1 | g ok
PP T e G A R ) 2 A U ST A L T 3 e Ak
YR 3% ER K 5T 35 7 (LC-MS/MS) , UPLC-MS/MS
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FERCHE R, 4 B RO T4, 43 B8 B o) B A,

KK 8 ) WC-083 (ACA-10) A4, 6 [ 1Y LIB
No. 4306 % 3CF1 3% [F 19 B % e 7 P 5 1 GB/
T22338-2008( 2 Py I 1 £ i b S8 R 2R 2G5k B
T E YO 4R LC-MS/MS 77 2k I % P il i
ARERNIREA &, A USFER EAS R &5 R 5k
BT RS DU A o FURE DG B 58 SCik , I AR A 45
KK SE M2 1 22 5 Ak SR RN L 0 3R
TEH R —E 0 e AR 0 3G T 2Bk
B Al R D7 v, O A e v 24 e B k) ik
FAORG ff B T A M PR AT S0 N BRI AN
ST [ B ) FE T, RLRA R 56 45 SR 2 1S0
5725-2: 2019 BRAE Y HEK el i 32 5 i 2
B o B ) (18 ) 1T A 548 45 I TE £ i S i
Vet Rl E s NI 5 ) i A EE R € S O B o e o LT 2 B
4 6] B 52 i g R 2 A

1 #MERE
1.1 #R KT 5

A R WA FE (CAP,100.2 mg/L.,99.5%) .
AFHREBEIRNFR (CAP-D5, 94.80%), %[ Dr.
Ehrenstorfer 23 7], 58 3R AR il 25 W8T & 7k B 1
il > 100.0 mg/L.,

LR TR GECHE B CNE R Eak a9
2% [E Thermo Fisher Chemical 23 ) ; 2 2 7K {4,
A g, 35 [F ACS 4350 s ProElut PLS-A 6¢c/
200mg, 1% [ Merck 22 F] .

Waters XEVO TQ-XS = # DU #T 53 B i i
S, HL M 25 B T R (EST) \AcquityUPLC H-CLASS
WA R G0, EE Waters 24 7] ; MSZO 204S 74
H F KF, %+ Mettler Toleo 23 ® ;CONK —
SK1200BTU #8 7 315 BEAL, H IRl KUDOS 23 ] 5 D—
91126 24 W iE k% 4+ , #21E Heidolph 2 7 ; Cen-
trifuge 5804 1= M 5.0 ML, 12 E Eppendorf 24 A ;
EZ-2.3 Elite P57 28 &AL, Je[H Genevac 28
A Milli-Q #2li/K & 48, & [H Millipore 23 7 .
1.2 KEH*
121 ke SRR P EE R
(CAP) FIFH R CBRFEH, 1ECBEMLRE , ProElut
PLS-A [ AHAE BURE ek, R €0 1% — AR B6 I 14 S0
SE I IR 2 (CAP-DS) N BR 5 E 2,

122 HEHl A 5 BR B B ALY IR
A AR G 1S A 200 TR BL T 4
iR BB 10 kg SRR PR, AR 8 AN [R) J2E 5t LA B AS [R) i
BRI B S R R W ARPRFE (0.1 mg/
ml) , 5334 0T PR BEIR S 38 A v R T AR B R T
IR TR A AT 30 B4, T a6 09 7k T
¥y A IR AN, ARG 24 h )5, 3
A ORAT (TF A S AT 5 & 1 ABEAH
KB, ANIE A E PR B 5L 50 2 LX) o BRI S i
Tl 12 g, BERRE AR A 2 0, 38 10 Jf (R 1
L& 1), s E SN R BT R
N 5 DU 8 FEVAE o P RS D 8 P R ot AR ARGz
B b AE ORI 77 9 B AR, (FE SRAE T 4 C
T HR R, 2 A H N 58 S ) o
1.2.3  UREALEE  FREEHT, 7 PR UERE S A3 51
EREAR T ARIRE B, oA e R
mo=1 g, Ki 1 & 0.0001 g, B A 50 mL H % &5 0 &
o BRI 4 A% T8 BT i A R 267K (my ) B VR TR R
S AF T8 KK TP 857 25 10 min J5 (m w=
motmy) , T% FEET AL BRAE B8 b PRAEE 5
1.2.3.1 $E M E BRI A 50.0
wL (500.0 ng/mL)CAP-Ds P45 , il A 5 mL 7K i —
VR A BB BT BT 1 min, TA 25 mL 4R &
fi& , IR HEPR % S5 min, # 75 5 min, 9 000 r/min &.L> 5
min, BV R 2 54— A0, B
A 15 mL LR Ok, EE R EAE, SRR L
WA A Rl
1232 @ik ¥ LW WL RS 2 P i ) 2 AR
HLFE 45 9C .10 000 Pa 4540 F 4G =+, A
5mL ZHER 5 mL EC K, WWHE 2 min, B 2
min, L9000 r/min &> 2 min, 75 FERTE
WA 5 mL IEC ke, R kiR,

W CHEVR WG 2 ProElut PLS—A [# A 4% B
FE A D8R 2o 8 IF R R U 1~2 /s, LR UCAR
W, 0.22 pm PETF JE | fit UPLC-MS/MS
a1
124 FRUEWBCH B 100 me/L 1) S 5 R W
bR 5 2R NARE A I (CAP-DS) | Fl & 728 8 %
Fi Bt £ 0.5,1.0,2.0,5.0,10.0 ng/mL(CAP-D5 ) i
RN 5.0 ng/ml) R R ARE TAEWR, &
M.
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1.2.5 AU 5AF
1.2.5.1 WA &M G35 H  Waters  Atlantis
T5(100 mmx2.1 mm, 3 pm)siAH243% 0 FshA A,
0.1% % /K% W ; T sl AH B O 16 5 i % : 0.4 mL/min,,
B ¥ B :0~0.75 min, 10% B;0.75~2 min, 10% ~
90% B ;2~3 min,90% B ;3~4 min, 10% B, #£ ik .30
C, FHFEE 10 pL,
1.2.5.2 JRIEANER &AM B IR, RBIE TR
(ESI=) s K )y =X . Z2 B g W il s B 448 & 77 .
3 000 V; HEFLHL 50 V3 B 551 S0 B 500 °C
JI 75 790 A < 800 L/h; ALK 77 :0.7 MPa; fill
A 150 L/h; B FIREE 150 C B 7 F
BT B E (DPs) Rif#BE (CEs) W& 1,
1.2.6 Gt 50F W56 kT Z AR GB/T
27404-2008 (5250 = i P G & S AR
DY, AT S 6 2 R IR I, SR A B
S R R A DG | Il A0 23R R R ) A 7 i 22 S5 kG
RGN,

FEIE L S NG R RIS, A
FE DT A RO R T L R B 1S05725-2
2019 (il ik 7 vk S A5 AR HERR B (QE 6 B RORS %5
JE)Y, HEATEPREISCE % o, SR H Mandel-h/k
et AT v B0 E R U Ko 1 — B0k, 454 Cochran
1 Grubbs Gt 1127 A5 B B4 16 A3 850 vk ik — 25 if
17T 5 UE 5 7E B B0 v iy e 5 {8 0 B 1T,
AT GE ML IR B R I SRR Y i e A R T O
SEORTEE B PR G T AR A R FE P B oA
AR

2 HR5iITE
21 BE-FEFREHmMAL

WRIE A G R SR, DL A e 2 4
MEEBE O, FEJT VRS R, AT Waters
ACQUITY UPLC BEH Cj.Thermo Accucore™
Cis.Waters Atlantis T; Agilent ZORBAX SB-Cj
4 R OFEAE X HARY 73 85 L F RS R, 45
PR Accucore™ Cy WA 5 % 2 44 i T30, 1§
RURNHAM, ASFF A IEE /i ;ACQUITY UPLC
BEH Cjs HARYY WS AR, AR £ B2 i 1]
B 5 23 A 1) 15 BRES s ZORBAX. SB—Ciyg Wi IR
75 B B A B A5 XS Atlantis T 435 4 04

1 SEFULGYNEET FET . EKBEMAER

Table 1 Parent ions, product ions, declustering

potentials and collision energies of CAP

FET TET FheE

e 2 3% /e V
mez" mez"
CAP 321.0 256.9 =20 -10
152.0%* =20 -18
CAP-D5 326.0 157.1 -20 -18

T AR FR , 7R R B ey, 04 A ) 4, B 5 5 (A
1), HX OB FLAR KN B B 1 DA Cog 119

B AT T AT XA AL, AL RELR B A
B KRR N ARG Y, R T
58y 1) pH {HAE B A5 0 AT Atlantis €575
FEXT AR e I, i ALK i gl A8
B INARE .

I TEH N B BEAE y #53A WLAE L2 Ak
PEA DL R AR RE B AP et H b, AR RTEL
JIF R T A O R P R ) B A T AR E  VROH
R I W AR, [0 Sl i 220K AT DL AR 2 5
B AT R A S T AR (R A T R
) R ARAT A i PR L 0.19% 20K %
W G AE Ry A g T Bl AH

i i) 5 B v BE O 10.0 ng/mL 1Y B o T AR IR
W, R B 2 B 1 O 2 A AN, R
ESI-H 4 75 itk A7 — ik 50 #r , 4L DP, B 2
AEENBET [M-H] m/z - 321.0 F15 % % N
D5 £ F[M-H] m/z — 326.0, X &5 FEf7 — %%
T A4 AL CE 38 BOM X 3= B A 8 HLAR E 1Y
WA FRRIERE B 8 1 e P & B 1 (M-H] m/z
- 321.0/256.9 [M-H] m/z — 321.0/152.0" F1 4 #5 45
fERE A B8 - [M—-H] m/z — 326.0/157.1 (VL& 1), )
i 2 KK 657/2002/EEC $i5 4 M, RIEE H 259
PERT SRR 1 AR R 2D 2 4 Fik
4 B g g Z RS
2.2 REEGMMRL

RIS VB B . 205 M R LR AE R B2 5%
B B A PRSI ) . b F RS MR S B  PT RESs
] B 4 BB (B T 8 A ) e 24 i, X v Ak ik
PR 1 W — R 0 T3 5 0 AR B B v 3 1Bl 9
Sy F i L SR A R )0 P RE BB T AR
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3.5¢ LLMRM of 2 Channels ES-
30l 321.0/152.0 (CAP)

2.5¢
2.0t
1.5}
1.0}
054
0.0

g 137 fE x 10°
Response valuex10%cps

0 1 2 3 4
i i)
Time/min
(a) & B F

30t Il. MRM of 2 Channels ES-
: 321.0/256.9 (CAP)

25t
20t
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0.5t L

0.0 : ; ; .
0 1 2 3 4

s i)

Time/min
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i 7 % 10°
Response valuex10%cps

B85} 11l. MRM of 2 Channels ES-
g 326.0/157.1 (CAP-DS)
< 30+t
)
o) 25|
= o
x = 20}
23
515}
=2 10
2.
£ 05¢
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0.0 n n : :
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Ao 1)
Time/min
(b)E T F
IV. MRM of 2 Channels ES-
" 4 TIC (CAP)
a
2
s 3
¥
- o
X 3 2
=3
g,
22l
S
D«g 0
0 1 2 3 4
FiF 8]
Time/min

(d)TIC & Tt

E1 SEZSREMNBEFMEEFRE®EE(10.0 ng/mL)
Fig.1 Chromatograms of the representative target ions with MRM and TIC mode (10.0 ng/ml.)

FACE W DTTERCR B, (HXE T PR il B8 Ok
U, AR TR SR O R vhl A LA IR Y, LR
LR RO AE XS B8, B PR AR, ¥ R AR T AR
R R G T AR IO o R AR 2
VEKIEAT BE B0 B, K BT RAF A 208 i 1 | BE
SYEORE L, HE A H T REEG i R 5 R A A 2 fik
T AR, By 1k PR A b Y S B A LT R Y R R
INER: S CWNTTE ) LI N E e SR I A 7/
LR R FIKAAATE , 6e TS A AR Hh 25 B

A 5 K H IE & %E , Aglient AccuBond Cig,
Waters QOasis HLB,Waters Oasis PRIME HLB,
ProElut PLS-A [HAH A& UKL XS f5c oy 52 2% 1) 4 A 22
B O AT A, HEE R ILE 2, 230 ProElut
PLS-A ik, HE i U5 3 1 IR R IR 31 85%
PAE o A 8 5 5 AR A UM ProElut PLS-A
5 Oasis PRIME HLB 45 FARL , i ik 48 5 1 B
B VE T2 fdiie i 2 52 BUR B AT B A B i
FRTERF R IR | BT Bt o M1 S R R AE VR I
AR R Rl A BB AR E

R it BB AN e A XS T A% G2 SO A SPE, AR X A
HEAW 25 (RSD) 25 L B AR . X T2 i & 2% 1)
P & SR 356, ProElut PLS—A X AR M M g 25 2% it
(4 O BR 5 ol o BT I v, B AR A (Rl
g g gt H 5 T R Ak B HE
Ot bk 25 558 v AR 25 4% 5T, P ProElut PLS-A
bR LN R I BEAR IS e B, HE RE L — ¥
e Ktk — 28 2.7% 5 4

F2 REEMLFR S EE LB (n=6)

Table 2 Effect of different purification methods on

the recoveries of CAP (n=6)

ATy X, =Rt &) RSD/%
E T 62.1 1.67
Aglient AccuBond Cg 70.7 1.59
Waters Oasis HLB 80.1 2.02
Waters Oasis PRIME HLB 83.4 0.93
ProElut PLS-A 85.9 0.86
N 1 88.6 0.43

1 :CAP B 1.0 pg/kgo
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2.3 ZWERIPWIE G S MR ], B S/IN=3 B E O A R
23.1 KebBR ., BRI A A A (LOD),S/N =10 By ¥ J& hy 5 1 BR (LOQ) i st I
B2 ARG BERY H8 A4 R A AREMEN O BIE T AN LM RN 0.03 we/ke, EREN
G, LS AREP RN —EWENA 0.1 ngke, K2 FAFRIEFEH A AR TIC
B ZO IR R IRAO R TR RS R T g,

> 5.0

> 40
3.0
20
: 10
= 0.0
1 1
3 4

i 13 (B x 10°

0.0

Response valuex107cps
:
i 17 {EE % 10°
Response valuex107cps

2 3 4 0 1 2
s [71] s [F
Time/min Time/min
(a)7% P14 1A B 6 (b ) I 4= PR B e
bRk 5 LOQ.

B2 zZa4RAERMMNRFAERNEEE

Fig.2 Chromatograms of the blank bovine matrix and 5-LOQ spiked bovine matrix

o
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W 2% UGS I SR B AR TAEW, FE W
HmBRERekE» 0.5,1.0,2.0,5.0,10.0 ng/mL
MIARIE AR R TAERW, Lisdlsr B S5 M
e T AR 2 bR FL T R R R s AR, T
LR, TR XM R, HERLE 0.5~
10.0 ng/mL 0 [B] P9 2P R 4f 2P 5C REU(RY)
0.9988, H Fri v i I Lk E N .Y =
0.093292X + 0.0056696 ( iLIK 3)

232 [FICEMKEE EBO0Y W 4 S SN
2T, HEAT R 1S H B AR R RORS 2%
JESZH (5 FETix6 EATx4 LK), B ERmn
fIG 3 AR BRI VS T E ST 3 el R
FARXS b 22, 5 4 a3k 3~ 7 i, 7Y
PR Jo v 4 R A5 TR B AL PN LRl 83.74%~ hOE R SWE ML B E N 78.12% ~
90.60% ,RSD } 0.66%~1.31% , it [8] [8] 4ig % N 80.74% ,RSD 4 1.84%~2.85% , It [a] [a] i 3R Hy
79.78%~88.47% ,RSD N 1.17%~1.89% ;W A KR~ 77.62%~78.99% ,RSD K 2.02%~2.43% ., 45K ¥I%F
AR RS WL N B R 78.24% ~ A (25 5k BRI AR EERERLRR ) FI(GB/T 27404~
83.35% ,RSD } 1.67%~1.98% , HL[A] MY F S 2008 5256 5 o 44 il LI ) AH L Z0R

77.47%~83.59% ,RSD 4 1.65%~2.43% ; 4 A 3 Jii Wt S E A N A T SRR R R, TR
A SRR ERHE N B Rl 85.24% ~  LRIEIEHIN 0.5~10.0 ng/mL, kMM M R I, 2k
91.23% ,RSD N 0.67%~1.03% , 4t [&] [8] 4ig % Ny PEAIE R BU(R?=0.9986) , 5 Fh 5L 5t A AL P A 9]
86.96%~90.39% ,RSD 4 0.75%~1.29%; FER ¥R WCH 74.28%~91.23% ,RSD i 0.66%~2.85% , it [F]
G R R AW E AL N IR O 74.28% ~  InAR R IRCH 73.34%~90.39% ,RSD A 0.75% ~
80.24% ,RSD & 1.80%~2.36% , it [a] [l i % Ky 2.91% , Horpr A= R RIS A 4 0 a6 45 R 4 oy 3
73.34%~81.57% ,RSD } 1.82%~2.91% ;¥ ALt A, ISR oo PEBcR o B9 IR 4 R RIS Y K]

Lor CAP: ¥=0.093292X+0.0056696 (R*= 0.9988)

0.963 @
0.8
0.6 -

0.484

L)
0.4 -
0.198
)

0.2

Peak area ratio of CAP to CAP-D5

1 ! L ! 1
0.0 2.0 4.0 6.0 8.0 10.0

[t ik ¥ JEE

Mass concentration/ng-mL™
B3 SEEZIT/ERIFERLE

Fig.3 The calibration curve of CAP standard solution

SRR RS WER-D5 R R Z 1L
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®3 BAERTSEZNMFEKERBERERE (ns=6,nz=4)

Table 3 Recoveries and relative standard deviations (RSDs) of CAP in chicken matrix (7n,,,=0, nywa=4)

A E/pg-kg! A 3 EDCE % 1 RSD/% 18] - 3 =l F /% 8] RSD/%
0.1 83.74 1.31 79.78 1.89
0.2 86.57 1.24 84.34 1.38
1.0 90.60 0.66 88.47 1.17

x4 BAERPSERNMFEEERBNRERE (ny=6,na=4)

Table 4 Recoveries and relative standard deviations (RSDs) of CAP in duck matrix (n,,a=0, nyw.=4)

A E/pg-kg! A 3w E % #t A RSD/% o0 F 35 = R % B8 RSD/%
0.1 78.24 1.98 77.47 1.65
0.2 80.22 1.67 81.96 2.10
1.0 83.35 1.83 83.59 2.43

®5 HAERPEBRNMREKERBIRERZE (N ,=6,ns=4)

Table 5 Recoveries and relative standard deviations (RSDs) of CAP in bovine matrix (n,,=6, nima=4)

A E g ke-1 G =R % #t A RSD/% B 18] 3w R % B8 RSD/%
0.1 85.24 0.98 87.47 0.75
0.2 86.11 0.67 86.96 1.10
1.0 91.23 1.03 90.39 1.29

®6 FAERPESEZNMAFEKERBWERERE (ny=6,ns=4)

Table 6 Recoveries and relative standard deviations (RSDs) of CAP in ovine matrix (7;,,=6, Nyea=4)

A E/pg-kg! P F =R % 1 RSD/% e 18] F ) w K R % B 18 RSD/%
0.1 74.28 2.31 73.34 2.89
0.2 79. 48 1.80 81.38 1.82
1.0 80.24 2.36 81.57 291

K7 BERAERPIEZNMERKERBNRERE (ns=6,na=4)

Table 7 Recoveries and relative standard deviations (RSDs) of CAP in porcine matrix (ni,=0, Rims=4)

e /pg kg B 3 W (% £ 73 RSD/% RS TE 19 RSD/%
0.1 78.12 77.62 2.23
0.2 80.74 78.25 2.02
1.0 79.86 78.99 2.43

NEGNRE S ER L | B2 BB BN 1Y 520, %
H RIS 2 3% 247, FasE Ve tms A ¥ 8 3
o i L T ] A B JO e A 0 R R SRR S ] 43 A
b2 Z Ph 25 (Association of Official Analytical
Chemists, AOAC) T J5 ¥k 2 i 1 2R,
S0 PN T G TR 4 2R U B Tk A R 1 A
K% BB, e 2 A h E R
S A K
2.4 [EPFRELEE X IE
AW AL T E NS 10 FAUR L 5 % 1T

T A E X ERAIE . 10 Z 5 Uk B AL B 4 IR
(ISO Ring test study protocol)) ¥pis , 76 Wi 2| ¥k +
e S AFTCT 4 CHy TR g b JRTE 2 A Z N 58
B IRy, a0 A AR RS Oy 1 A 2D R
PEAT o fe i A Sk S I R IR R Bl Jf iz 4
MEEit AR A (Mandel #28Y  Cochran #5%!  Grubbs
FERIFN Dixon 15589 ) % J5t iy £ 48 647 70 B, 5 4
T3 B R 9 B AN 3 e R A R, Hi
Mandel 5 B0 LS 56 52 56 28 (1) A6z 0 45 2R 1) 1
B S % NI 25 SR RS T, BETRTTE B T
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B2 LS v 2 i = g e e~ 1 N S B o
Cochran A5 Y2 57 i — 25 Hl W S 50 25 N 45 A
K I 45 SR 0 K % JE ; Grubbs 55 B4 1901 Dixon 5

TS0 T B ik — 205 1 5y 592 6 45 [ 0 3 45 2R ) e
BB . 10 9290 % I 4n A dle 1 249 8 R s v Al 22
I8 MK 9,

8 EIREBSEZNNLERMEREE (p=10,n=2)
Table 8 Raw data of the international ring comparison test for CAP (p=10, n=2)

S A A K + R F A MR
ZR1 ZR2 R 1 #R2 #ZXR 1 #R2 #R 1 %R 2 #R 1 ZR2
1 0.215 0.219 1.19 1.18 0.630 0.571 1.84 1.95 1.00 1.01
2 0.229 0.237 1.21 1.23 0.614 0.615 1.74 1.83 1.05 1.01
3 0.263 0.237 1.24 1.20 0.662 0.588 2.16 1.92 1.10 1.04
4 0.253 0.248 1.24 1.21 0.681 0.661 2.03 1.95 1.05 1.08
5 0.226 0.219 1.24 1.20 0.562 0.546 1.74 1.71 0.976 1.00
6 0.251 0.261 1.23 1.20 0.543 0.622 1.73 1.80 1.05 0.968
7 0.276 0.278 1.33 1.27 0.578 0.552 1.82 2.08 1.05 1.07
8 0.299 0.313 1.24 1.24 0.633 0.613 1.95 1.96 1.04 1.02
9 0.244 0.222 1.31 1.23 0.641 0.622 1.97 2.08 1.01 1.00
10 0.253 0.256 1.16 1.21 0.650 0.598 1.50 1.59 1.02 0.96

RO IREZHNEBRLERNVTEHENRERE

Table 9 Mean recovery and relative standard deviations (RSDs) of the international ring comparison test for CAP

S 5 7 % 5 + R F R A
348 RSD/% A RSD/% 3948 RSD/% A RSD/% RECKLE RSD/%
1 0.217 1.30 1.19 0.60 0.601 6.95 1.90 4.10 1.00 0.70
2 0.233 243 1.22 1.16 0.615 0.12 1.79 3.57 1.03 2.75
3 0.250 7.35 1.22 2.32 0.625 8.37 2.04 8.32 1.07 3.97
4 0.251 1.41 1.23 1.73 0.671 2.11 1.99 2.84 1.07 1.99
5 0.223 222 1.22 2.32 0.554 2.04 1.73 1.23 0.988 1.72
6 0.256 2.76 1.22 1.75 0.583 9.59 1.77 2.80 1.01 5.75
7 0.277 0.51 1.30 3.26 0.565 3.25 1.95 9.43 1.06 1.33
8 0.306 3.24 1.24 0.00 0.623 2.27 1.96 0.36 1.03 1.37
9 0.233 6.68 1.27 4.45 0.632 2.13 2.03 3.84 1.01 0.70
10 0.255 0.83 1.19 2.98 0.624 5.89 1.55 4.12 0.991 4.29
2.4.1 Mandel K050 J5UiRBods 09 A RobE B S 2

Z& 3k Mandel 5 55 55 1iF , 50 B X 45 58 vl 58 7 2 T4
BB HEE, AT AR % B S S 5 e it
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MR B, BD RS S0 = 25 (A 5 i Ay S 80 ==
SR VE R R 25 o FEAS L= b (E R SRR
00235 SR % 9 0 B AR, S I (1)
X,—-X
S

X

h (1)

A X2 SR E B, X ——4% 5%
5 % A5 R S (E S O ——4% S50 5 A 45 2R 1Y
o ARG 25

Pt o0 R0 1885 0 ST 6 A D) 225 R A 00 B2 170 G 36 1
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Bl 4, Ho 7 RS = 0 A 45 R < hs, i FHH
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Fig4 Mandel (h) statistical test (chicken, duck, bovine, ovine, porcine)
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Fig.5 Mandel (k) statistical test (chicken, duck, bovine, ovine, porcine)
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Jei ok 0 A% A b vBE 22 E BT 119 Cochran 8314, A
10 AT, S PR Z5 SR C Y918 <Co I FHE
0.602 , Fl 22 1% J5 VA o 9 45 5 4 3 P A 45 SR 341 T
A (LR AL

i 18 Cochran ¢ 146 56 1T A1, 10 5 5 56 % %)
it ROKG 2 BE A WA RIS, B T8
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% 10 Cochran &itE# %

Table 10 Cochranstatistical test results

LT
Crn 0.414 0.312 0.275 0.363 0.318
Csy, 0.602 0.602 0.602 0.602 0.602
Cio 0.718 0.718 0.718 0.718 0.718
X-X
Q=S‘ (5)

AP X ——4% S8 ) 45 R 8 R R
X 4% S0 35 6] 25 5L 10 B /M, X B ——45 925
2 0] 45 S 0 B, S—— 4% S 6 5 1) 495 SR 1) s v
T 2%

G e o ST T — A A7 B A S 0 2 A 4% IR o
FE R R B IG T, 2 G, 3% G 1 < Gl PR, 45
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HECEE 2 G, 3G E>G I FE 45 5 B i
{E, N 11 AT 50 SRS B BHE R R AR 56 P Y G, 5
G, I TE<G s, i FAB 2.290 , 158 BA 77 12 46 36 4% S 06
2 ARG 5% SRS 49 G % (R B AR
2432 WABFHEA L OB KIS ) Grubbs XX
AN B B AG 56 455 R0 P T I — A 500 TP e R A
(B 5 /N P A (B2 A5 0 B B A, J T XU 4G 56527
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Table 11 Grubbsstatistical test results
B EAK AR EH R RAR AR

H(G)  E(G)  AE(Guw) ()

& 1 1.323 2.206 0.6376 0.2839
o 1.091 2.118 0.7091 0.2587
4K 1.703 1.826 0.4173 0.5590
R 1.636 1.127 0.3454 0.7121
HH W 1.104 1.547 0.7274 0.4729
Gy, 2.290 2.290 0.1864 0.1864
G 2.482 2.482 0.1150 0.1150

12 XBREFENERMEHEM), EEH
PRAEE (S) B IIERREE (SR)

Table 12 Mean, repeatable standard deviation (S,),
reproducibility standard deviation (Sg) of the
international ring comparison test for CAP

BE A AR ER AN

% AHA 0 0 0 0 0
1A 0.250 1.220 0.610 1.840 1.020
T MAREZ 0009 0031 0032 0092 0.031
FIMEAFEEZ 0026 0.042 0.040 0.191 0.038
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Optimization on the Determination of Chloramphenicol in Animal-derived Meat Products

Bian Hua, Ning Xiaojun, Du Ruyun
(Shanghai Institute of Quality Inspection and Technical Research, Shanghai 200233)

Abstract A combined purification pretreatment was developed, coupled with the ultra—performance liquid chromatogra-
phy—tandem mass spectrometry (UPLC-MS/MS) technique on chloramphenicol detection. The matrixes were dissolved and
dispersed by ultrapure water, extracted by ethyl acetate, and cleaned using the hexane purification, followed by the
ProElut PLS-A SPE system. The residue targets were achieved on Waters Atiantis T; column with gradient elution of ul-
tra—pure H,0O containing 0.1% ammonium hydroxide and acetonitrile as mobile phases, and detected by UPLC-MS/MS
with MRM mode via ESI- ionization. An intra—laboratoryvalidation was tested on this method, while an international ring
comparison test involved with 10 famous worldwide laboratories was also conducted. The chloramphenicol revealed good
linear ranged from 0.5 to 10.0 ng/mL, while the correlation coefficient (R*) was better than 0.9986. The average recov-
eries on three levels of 5 matrixes (chicken, duck, bovine, ovine, porcine) ranged from 73.34% to 91.23%, with RSD
from 0.66% to 2.91% , exhibiting great recovery and repeatability. The compositestatistical modelsby Mandel, Cochran,
and Grubbs magnitudes on the data from 10 laboratories verified that all results satisfied the accuracy requirements of in-
ter—laboratory study and the precision requirement of intra—laboratory study. Statistical analysis showed the new method is
universal, precise, and simple,thus it had been approved by the ISO/TC34/SC6 committee as the next generation recom-
mended international method for the chloramphenicol determination. And it has been published in international standard-
ization organization system in August 27, 2021, to provide the reference for the global standards committee to formulate
relevant detection standards.

Keywords comprehensive purification pretreatment; ISO international standardization organization system; Mandel statis-

tics; Cochran statistics; Grubbs statistics



