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2 WEFE

2.1 AERE

8 CERSEIRE iy h A R, IEC B BLIR » Cro B 2 BN B4k, 1 WO £33 - 55 TG 5 3% 00 <2 A
BALE , [A) oL R N AR IE E & .
2.2 R FUA0AE L

B 5 A RLRE S o B A R 389 D 2 B 28, K O RGP K .
LR LT : AR A T2 .
IEC %t = RORAH (i 2R
B B ROB A A TE 2
HALHH
ToKBREREN : 650 C IR 4 h, TET BN A 2R, T HEM ST & .
15 FALHIKEW - 15 g FALBIE T 100 mL /K,
FEE : 7K(2: 8, K IL).
.5 ZHRMEFh (chloramphenicol, CAS NO. 56-75-7,Cy Hi; CL N2 O5) - 4l K F%F 99%.,
FER OGRS 4ERTET 9%,
.2.10 FAERREMA R AR 0. 010 0 g riEfh (2. 2. 8) , AIH BRI M2 25 % 100 mL, I IBVWE FE
100 pg/mL., 1°C~4C¥ AL .
2.2.11 FHEE -5 ARyfEE A AR 0. 010 0 g ARiER (2. 2. 9, FIH BRI € A £ 100 mL, WK
EH 100 pg/mlL, 1°C~4CERMMBERE.
2.2.12 FRyE LR TR M = k(L 1L RO MR & R EM SR, 5 A LAEMA
WA B~ 0.05 ng/mL.0. 1 ng/mL.0. 4 ng/mL.0. 8 ng/mL.1.2 ng/mL. SR &E&-d> fE N[EE N
WEHN 0.2 ng/mlL,
2.3 UHF/MigE
ARG - R B B E X  BLA L B TR
AL
¥ifri e
TEWIES 4.
[ 4H 26 BUOHE < Cos B AHZE BU/DAE 500 mg, sAH % . B EEFIK & 5 mL fii vk,
ToK B BR S AL : 80 mm X 40 mm (N 18) LI 2k, I A 5 mm i JE A, 23 50 mm JEIK B
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2.4 MEFT

2.4.1
a)

b)

(ke

B A B A A DT A AR AR B PR I R IO A AR AR IR 2 500 g, AR BEBLA 5
MBI B AKE il B A AR ERE AL 2 300 ¢, T BY ) BY 84, 1R 5 3 50, B 93 JRM 4735 23 31 A
A AR AR B PR AR IE . Rl T — 18 CR B IR T

S U500 g ARARMEIREIRE o » ARG i AR R 1804 339 50, A 45 i A i O RE i PR A
e 28 BUR BT A 60°CRK I IR, A fh R L5 5], VR 2 R . FEIE 1k
I BETE TR K M5 5. il 2 4 B aCRE 34 23 BB A7 » 20 % AKE dl B, B 0, IR AR AR IE .
R T RAT . TR A HIRE B BR AR AR b L B BJ7 AL 35 e B AR AR B W B R AL

2.4.2 8

a)

b)

c)

2.4.3

BRAVE R BRI S g AR O # S 0. 01 @ B F 50 mL HEEBE.LE P MEFIIA 0.1 mL &
#-d5(10 ng/mL) WARIE W TN 25 mL 1R 2 fg, 7E 4 i 28 A 14 000 r/min #Jf 30 s, A
3000 r/minf.(r 5 min, ¥ I 2 28 L FR OGRS TOK BRER BAFE (2. 3. 1), MR TR A v, #F
AR MA 20 ml. LR CBE, EE FRERAE, & IF S8 SER RO, 76 50°C LR /K
W EIE T M 4 mL IECEEM 4 mL AKKERERHE 2 10 mL HZEHEE.0EF T, TR
RA# L2000 r/min, 8] 1 min, P 2 000 r/min .0 3 min, 3% FZIE C B FMA
4 mL IEC K, R L AREAE.

WA FREL S g A CRE AR 2] 0.01 @ B F 50 mL HEEBE.OE T, W MA 0. 1 mL EHEE-d5
(10 ng/mL) NAREW . N 25 ml. ZBR ZBR, TheimiE &4 LA 2 000 r/min,{B%4) 1 min, # I
WA

WEE PRI S g i OR# 2] 0. 01 @ BT 50 ml HZEE L H, HEFMA 0. 1 mL f&EFRK-d5
(10 ng/mL) NFREE W, i1 15 mL 15 0 &AL A/K W (2. 2. 60,1 25 ml. ZR L8R, THEWRIR &
#% ERL2 000 r/min, {84 1 min, L 3 000 r/min .0 5 min, ¥ )2 28R 2 B8 1R BUB T T K i
FRAARE 2. 3. 1) IS TR AR P PR R AR IEF A 20 mL ZMRCFR, EE P RBAE,. §IF L]
LRSI TE SOCRL P AU E YR 2 T 4 mL KIS AR .
k=214

Bk 2R 2 Cos [BAR A BUE (2. 3. 6), FEH 10 mL /K23 PR BE T BEIR T Cre B AR A BUAE , 35 25
VR, PN 5 mL HERK IR (2. 2. DS, RS T, 6 mL B EREBL, Mo d 2 T e B, R AU R
25 2.5 mL, MUK ER 2 5.0 mL, i85, BEWRAR (4 3% 88 B 5 1% A0 A2 .

2.5 MWE
2.5.1 HEBEEH
a) AR Cy,5 pm, 150 mmX 4. 6 mm(P ) B Y
by FBiAA AR 1;
¢) 400 pL/min;
d)  PERER.20 pL,
&1 FEhELE R R
it} [E] / min K% TR
° 85 65
4 75 25
5.9 75 .
° 35 65
i 35 65
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2.5.2 RiE&EH
a) B FUR RS A TR
by  H#T X A FHE
o Kl 2 R W
D HEBIFEHEAS): —4 500 V;
e) FAAETI(GS1) 38 Pa;
H KHAEI(CUR) 27 Pa;
g)  HERMHE(GS2) .45 Pa;
h)  BEFIEE(TEM) :525°C;
D EFEEEDP)—65 V;
DR e BN R A RE = (CE) R % 1 1 i R (CXP) WL 2,
X2 SEXZ SEE- G EHETY . TEEFH MESKENGEZHOBE

. R TR TR S s s O
R
m/z m/z AREECE)/V HECXP)/V
321.0/256. 9 —16 —10
321.0/152.0 —25 —10
A8EK 321.0/256.9
321.0/194.0 —17 —10
321.0/175. 8 —23 —10
SAEZE-d5 326.0/157. 1 326.0/157. 1 —25 —10

2.5.3 @ENE

HR AR AT i A V7 B B 0L, B T O AH I AR ME TAE W — R 17 i . AR TVEWR
FRS I FE W P A R 0 B N AR IR R VS B N, A ERAIEASTARER EER WM
S RE 218 6 min, FRIER R VRS FRE S LI A fE AL,
2.5.4 THIRARK

BRI SN B4 TR AR 2D BT .
2.5.5 EME.EE2NE

4 R VBUAR €57 - £ R SO 33 % 2 0 2 R AR M A VA R, 0 R DU Y o R 9 A R B T T 5 o A
— 30, w0 iR R AL R N AR AR E 2R 05 . M B N 5 5 Mk R 2 A v A TV R AR SR B — 3
AHRT 3 B Ao VP 22 A 3 3R 3 A8 A Y IR, DUJ T ] T AR o e R X B P 4 T )

*k3 EUEMIMNENBEFEENEALTEREE

X ETFERE >50% >20% % 50% >10% % 20% <10%
SV I E R R 22 +20% +25% +30% +50%

2.6 GRIERRSE
P A T B s 5 (1) B o7 B2t 8 4 R IR 1 0
XV

C

K

X— KT RERERE R, B0 RO R T 7 (pe/ke) 5

M o p 2 1 7 3 B SRR B I IR, BN A L 22 T (ng/mlL)
VAR R A AR B AL Z T (mL)

m—— IR EREACR B AR B, B N e ()

¢
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3 E{RR(LOQ) F0 [ Ui &

3.1 WERR@COQ
MEAEBR A 0.1 pg/kg(LOQ).,

3.2 [EE
(] A 2% Py S 56 000 CHE AN TRL A I e B3 il D) L3R 4,
*x 4 El=E
UL =R/ (%)
W B/ (pg/ke)
{3 a1 73 BH e
0.1 70.0~89.0 89.0~108.0 82.0~106.0 81.0~110.0 93.0~110.0
0.4 80, 0~110.0 72.5~105.0 75.0~110.0 75.0~110.0 72,5~110.0
0.8 72.5~105.0 81.2~107.5 85.0~110.0 77.5~108.7 72.5~103.7
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£ 2080 6'%0
£ 2000 321.0/152.0 f \
0 ., 4.765.(18 5.16.5.30 5. 86\_‘/ 6.22 S . -
0.5 10 15 2.0 2.5 370 375 4.0 475 5.0 5.5 6.0 6.5 7.0 7.5
/min
6.01
2000 321.0/256.9
. 3.053-09 3.38 368 4.32_4.474.67 4.805.125.205.545.75 6.17 6.46 668 7.25  7.60 [7.76
0.5 10 15 2.0 25 30 35 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5
/min
1480 6.01
1000 321.0/194.0
K 3.19 8.453 518.96% 064. 114 314 624 705, 05°-37 5.52 580 6. 276.47,6. 54 7.46, 7.61
0.5 1.0 15 2.0 25 3.0 35 4! 45 5.0 5.5 6.0 6.5 7.0 75
/min
. 960 -
g 321.0/175.8 5. 98\‘
% 500
. ; 5.00 5 5 . o
2 . 3.073.133.38 3.47  4.10_ 4.2 4.47 2. 60 ‘i¢ "-‘39‘ 5.78 6.176 50 6.59  7.13 7.55.7.637.82
0.5 1.0 15 2.0 25 3.0 35 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5
/min
5. 97
5000 326.0/157. 1 /
o 3.01 3.18 3.343.52 391 4.39_4.524.751.95 5.62 6.88 6.99 7.37 7
0.5 1.0 15 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5
/min

& A1

SE%0.05 ng/mL)FEEE-d5(0. 2 ng/mL) R A R R4 EF 7
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Foreword

Annex A of this standard is an informative annex.

This standard was proposed by and is under the charged of certification and accreditation administa-
tion of the People’s Republic of China.

This standard was drafted by Zhejiang Entry-Exit Inspection and Quarantine Bureau of the People’s
Republic of China.

The standard was mainly drafted by Wen Xie, Xiao-yu Zhu,Hui-yin Ding, Jun-yang Xi, Lei-fang Huang,
Yan Qian,

This standard is a professional standard for entry-exit inspection and quarantine promulgated for the
first time.

Note: This English Version,a translation from the Chinese text,is solely for guidance.

6



SN/T 1864—2007

Determination of chloramphenicol residue
in animal-derived food for import and export—
LC-MS/MS method

1 Scope

The standard specifies the methods of determination by LC-MS/MS of chloramphenicol in animal-de-

rived food.

This standard is applicable to the determination of chloramphenicol in shrimp, fish, poultry meat, cas-

ing and honey samples.
2 Method of determination

2,1 Principle

Chloramphenicol is extracted from the sample by ethyl acetate. It was defatted with n-hexane and
cleaned up with C;s column, Finally it is determined and confirmed by LC-MS/MS. Internal standard
method is used.

2.2 Reagents and materials

Unless otherwise specified, all reagents used should be analytical grade, “water” is double distilled

water.

2.2.1 Ethyl acetate:HPLC grade.
2.2.2 n-Hexane:HPLC grade.
2.2.3 Methanol:HPLC grade.
2.2.4 Sodium chloride.

2.2.5 Anhydrous sodium sulphate: Ignite for 4 h at 6560°C , cool to room temperature in desiccator

and keep in a tightly closed container.

2.2.6 15% sodium chloride solution:Dissolve 15 g sodium chloride in 100 mL water.
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2.2.7 Methanol.water [2 : 8(V/V)]

2.2.8 Chloramphenicol (CAS NO. 56-75-7,C;; Hi;Cl, N, Os) : Purity==99%.

2.2.9 Chloramphenicol-d5:Purity=>99%.

2.2.10 Stock standard solution of chloramphenicol: Accurately weigh 0. 010 0 g standard (2.2.7),
dissolve with methanol and quantitatively on 100 mL volumetric flask, the concentration of solution
is 100 pg/mL,should be stored at 1C ~4C in refrigerator.

2.2.11 Stock standard solution of chloramphenicol-d5. Accurately weigh 0. 010 0 g standard
(2. 2.8),dissolve with methanol and guantitatively on 100 mL volumetric flask, the concentration of
solution is 100 pg/mL. should be stored at 1C ~47C in refrigerator.

2,2.12 Calibration curve standard working solutions: Working solutions of CAP were prepared in
methanol;water [1 : 1(V/V) ] at five concentration levels, 0. 05 ng/mL,0. 1 ng/mL,0. 4 ng/mL,
0.8 ng/mL,1.2 ng/mL,with CAP-d5 as internal standard at a concentration 0. 2 ng/mL.

2.3 Apparatus and equipment

2.3.1 Liquid chromatography combined with electrospray ionization mass spectrometry.

2. 3.2 Rotary vacuum evaporator.

2.3.3 Blender.

2.3.4 Homogenizer.

2.3.5 Vortex mixer.

2.3.6 Ci5 column:500 mg,or equivalent. It was conditioned with 5 mL methanol followed by 5 mL

water,

2.3.7 Column of anhydrous sodium sulfate: 80 mm X 40 mm (i. d) cylinder funnel, pack with ca

5 mm absorbent cotton at the bottom of the column and fill in 50 mm anhydrous sodium sulfate.
2.4 Procedure

2.4.1 Preparation of test sample

a) Shrimp,fish,poultry meat and casing: Take the representative portions from the whole primary

shrimp or fish or poultry meat sample. It is about 500 g and ground in a blender. Casing sample is

about 300 g,a small cut made with scissors. Keep the prepared sample into two sample bottles,



b)

2.4,

a

b)

c)

2.4,
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seal and label. The test sample is stored in —18%C refrigerator.

Honey :Honey sample is about 500 g. The sample that is not crystallized shall be stirred well to
make homogeneous. If the sample is crystallized, it must be warmed in a water-bath below 60C
with the sample bottle covered tightly,mix thoroughly when all sample has melted, then cool im-
mediately to room temperature. In the course of melting the sample, precautions must be taken
to avoid evaporation of water from the sample. Keep the prepared sample into two sample bot-
tles,seal and label. The honey test sample is stored at room temperature.

In the course of sampling and sample preparation, precautions must be taken to avoid contamina-

tion or any factors that may cause the change of residue content.

2 Extraction

Shrimp, fish and poultry meat: Weigh ca 5 g of the test sample (accurate to 0. 01 g) into a 50 mL
centrifuge tube,add 0. 1 mL CAP-d5(10 ng/mL) and 25 mL ethyl acetate. Homogenize for 30 s at
14 000 r/min. Centrifuge for 5 min at 3 000 r/min. The supernatant layer was passed, through an-
hydrous sodium sulfate column into flask. Repeat the extraction of the residues in the same way
with 20 mL ethyl acetate and combined the solution. The solution evaporate to nearly dryness in
a water bath below 50C. Add 4 mL n-hexane and 4 mL water to dissolve residues, transfer the
solution into 10 mL graduated glass tube. Blend for 1 min at 2 000 r/min, centrifuge for 3 min at
2 000 r/min,discard supernatant layer. Add 4 mL n-hexane and repeat the procedure.

Casing: Weigh ca 5 g of the test sample (accurate to 0. 01 g) into a 50 mL centrifuge tube, add
0.1 mL CAP-d5(10 ng/mL) and 25 mL ethyl acetate. Blend for 1 min at 2 000 r/min,operate the
above procedure.

Honey: Weigh ca 5 g of the test sample (accurate to 0. 01 g) into a 50 mL centrifuge tube, add
0.1 mL CAP-d5(10 ng/mL), 15% sodium chloride solution and 25 mL ethyl acetate. Blend for
1 min at 2 000 r/min. Centrifuge for 5 min at 3 000 r/min. The supernatant layer was passed
through anhydrous sodium sulfate column into flask. Repeat the extraction of the residues in the
same way with 20 mL ethyl acetate and combined the solution. The solution evaporate to nearly

dryness in a water bath below 50°C. Add 4 mL water to dissolve residues.

3 Clean up

Transfer the above water solution into the C;; column. Wash the graduated glass tube two times with

5 mL water,one time with 5 mL methanol solution (2. 2. 7), pass washes through C;s column,and dis-

card the eluted solution. The cartridge is evacuated continuously to “dryness” under vacuum. Elute

the column with 6 mL methanol and collect eluted solution. The above solution is under a gentle

stream of nitrogen gas to 2. 5 mL. Adjust volume of eluate to 5. 0 mL with water. The solutions used
for LC-MS/MS determination.
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2.5 Determination

2.5.1

a)

b)

c)

d

HPLC operating conditions

Column;ZORBAX Eclipse XDB-Cs,5 um, 150 mm X 4, 6 mmd(i. d) ,or the equivalent;

Mobile phase:table 1;

Flow rate: 400 pL/min;

Injection volume:20 puL.

Table 1—Gradient of mobile phase

Time/min Water/ (%) Methanol/ (% )
0 35 65
4 75 25
5.9 75 25
6 35 65
8 35 65

2,5.2 Mass spectral acquisition

a)

b)

c)

d

e)

1P

Q)

h)

P

10

Source:ESI;

Polarity : Negative;

Mode: Multiple reaction monitoring;

IS: —4 500 V;

GSI.38 Pa;

CUR:27 Pa;

GS2.45 Pa;

TEM:525C ;

DP. -65 V;

Transitions for confirmation and quantification,CE,CXP sees table 2.




Table 2—Transitions for confirmation and quantification,CE,CXP
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Transitions for Transitions for
Compound confirmation quantification CE/V CXP/V
m/z m/z
321.0/256. 9 -16 -10
321.0/152.0 -25 -10
CAP 321.0/256. 9
321.0/194.0 -17 -10
321.0/175.8 -23 -10
CAP-d5 326.0/157. 1 326.0/157. 1 -25 -10

2.5.3 LC-MS/MS determination

According to the approximate concentration of analyte in sample solution,select the standard work-
ing solution with similar responses to that of sample solution. The responses of the analyte in the
standard working solution and the sample solution should be within the linear range of the instrument
detection. Under the above LC-MS/MS operating condition, the retention time of CAP is about 6 min,
selected ion chromatograms of the standards see Figure A. 1 in annex A,

2.5.4 Blank test

The operation of the blank test is the same as the described in the method of determination,but with

the omission of sample addition.

2.5.5 Confirmation of LC-MS/MS

Under LC-MS/MS conditions, the working solution and sample solution is injected. If the retention
times of sample chromatogram peaks are consistent with that of standard solution, calibration curve
method with isotope internal standard is used for quantitative measurement. The relative intensities
of sample transitions shall correspond to those of standard solution transitions for confirmation. The
concentration of standard solution should be same with those of sample solution. The permitted tol-
erances listed in table 3,then the corresponding analyte must be present in sample.

Table 3—Maximum permitted tolerances for relative ion intensities while confirmation

Relative intensity >50% >20% to 50% >10% to 20% <10%

Permitted tolerances +20% +25% +30% +50%

2.6 Calculation and expression of result

Calculation the content of CAP residue in the test sample by LC-MS/MS data processor or according

to the formula (1) The blank value should be subtracted from the above result of calculation.

11
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X = ..............................(’I )

Where;

X—the residue content of CAP in the test sample, ng/kg;
c—the concentration of CAP is from calibration curve,ng/mL;
V—the final volume of the sample solution,mL;

m-—mass of test sample of final sample solution,g.

3 Limit of quantification (LOQ) and recovery

3.1 Limit of quantification
The limit of quantification for CAP is 0. 1 ug/kg.
3.2 Recovery

According to the experimental data, the corresponding recoveries of fortifying concentrations see
table 4.

Table 4—Recovery

Recovery/ (%)
Spike/ (1 9/kg)
Shrimp Fish Casing Poultry meat Honey
0.1 70.0~89.0 89.0~108.0 82.0~106.0 81.0~110.0 93.0~110.0
0.4 80.0~110.0 72.5~105.0 75.0~110.0 75.0~110.0 72.5~110.0
0.8 72.5~105.0 81.2~107.5 85.0~110.0 77.5~108.7 72.5~103.7

12
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(informative annex)
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Selected ion chromatograms of CAP and CAP-d5 standards

£ 2080 6'%0
£ 2000 321.0/152.0 f !
5 \
= o . 4.765.085.16.5.30 5 86, 6.22 . . B
0.5 10 15 2.0 2.5 370 375 4.0 475 5.0 5.5 6.0 6.5 7.0 7.5
/min
] 6.01
5 2000 321.0/256. 9
2 3.053:09 3.38 3 68 4.32_4.474.67 4.805.125.205.545.75 \,6.17 B.46 6.68 7.25  7.60 [7.76
= 0 -y . i . : - . ’ r
0.5 1.0 15 2.0 25 370 3’5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5
/min
51480 6.01
2 1000 321.0/194.0
z N 3.19 3.453 513.96%-064. 114,314 624,705, 05537 5.52 5. 80 §.276.47 6. 54 7.46_7.61
0.5 1.0 15 2.0 25 3.0 35 40 45 5. 5.5 6.0 6.5 7.0 75
/min
. 960 _
z s21.0/175.8 598
% 500
E 3.072.133.38 3.47  4.10_ 4.95 4.47 460 500 539 5.7 5:176.50.6.59  7.13 7.55.7.637 82
= 0 AN
0.5 1.0 15 2.0 25 3.0 35 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5
/min
5.97
5 5000 326.0/157. 1 A
:
B 0 3.01 3.18 3.343.52 391 4.39_4.524.751.95 5.62 j 6.88 6.99 7.37 7.557.75
0.5 1.0 15 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5
/min

Figure A. 1—Selected ion chromatograms of CAP (0. 05 ng/mL) and CAP-d5 (0. 2 ng/mL)
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