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AHOZMERRTEERRBEN
wmAFE RERE-RBEREE

1 3EHE

ATRAERE T S YI0R G P B R R B B A AT 50 R TR S 3
AREEHTH A BN BRAREFESEREENAN.

2 MEHZ

2.1 HERE
HZRIERBHELTABX ECRBIE. Co BHEBUM S L, ARECE SBERENEA
Wik, A EAREEE.
2.2 RAAPHE
BR 55 H MLEST BT B8 R 404 4, K o — kK
2.2.1 ZHRZE - -BRBHAEE.
2.2.2 FFCh -BRWHGIES.
2.2.3 WE.ERBAHGCIEE,
2.2.4 ik,
2.2.5 FTKBEH 650 CHEA hETRENSHESR. P FEERTEH.
2.2.6 15NEAHIKAEW:15 ¢ EAHHERT 100 mL Ak,
2.2.7 FHE:KQ@:8,&BH),
2.2.8 ﬂ@#ﬁ&ﬁummmmmmmxmsM)%J&LQdepuxL%EiT%?swa
2.2.9 AERGHER GEAXTETF 9%,
2.2.10 RBREISREHEER FRIO0.010 0 g FRAEH(2.2.8), HFBEBRET AT 100 mL, FRKE R
100 pg/mL, 1C~4CREHR#,
2.2.11 JER-d5 SRS FFE 0.010 0 g SRS (2. 2. D -HFEERERT 100 mL, E R %
R 100 pg/mL, 1C~4CHEETF.
2.2.12 HRETHMBATHER:-AFE KA LEARK BEAESHEREEE,S HRIfEfZs
YR BESH 512k 0. 05 ng/mL.0. 1 ng/mL.0. 4 ng/mL.0. 8 ng/mL.1.2 ng/mL, HEE-d5 fENFEMLE N
WEEHN 0.2 ng/mL,
2.3 UEmigs
231 BHEERBERARN.AEEEEETE.
2.3.2 MEHERE.
2.3.3 BrEHL.
2.3.4 B,
2.3.5 MEREAS.
2.3.6 FEMERE.C, EAMER/ME, 500 mg, RAGYE ., FBAAS 5 mL Hk,
2.3.7 HAKBBRBH:80 mmX40 mm(HB)HHE L, EEE 5 mm BRIEM, B¥ 50 mm LAHK
B,
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2.4 RNEFTE

2.4.1
a)

b)

HE

I BH R AT RERE EXAARSPRIEARRERRS 500 ¢, ABEEILBE;
MR R P AR R R 300 g, AN I &, BA B S . HIREH. FFIEA
HEE SRR, B8 I RURE. BRET 18 CRERE.

BN 500 g RRMEHERE S R RO BB LA AR AERITHNERTERS
MEERE, BETAEY 0CHKAPER, SHLLWBALENRT . RELHZEE. &L
BPRLERBT LK ELR. BIEFHREES RS, B EARGHET . BH FFEHARC. ¥
HRHEZRTRE. EREREENREIRT NHEFEERIRERBY S BN L.

2.4.2 #H

a)

b)

c)

A BR KRS g BHEERBCILDETFOnL REELEP . ERMA .1 oL EE
#-d500 ng/mL) AFER,. M 25 mL ZBZE. EZ8HEEF L 14 000 r/min ¥ T 30 s, L
3 000 r/minB.L> 5 min, ¥ LR Z B R BB TKRBRAEQ.3. D, KEFEREM T HF
MRBEIMA 20 mL ZRZE EX L RBREAHZIRZERBER, ZE SOCUTAKBRE
BEEET A4 mL FOAM 4 L KKREREABE Ol REFFERZLET, TERR
B4 2 F 2000 r/min, 8% 1 min, Bl 2 000 r/min Bl.0> 3 min, X FEFCHEBER,.FMA
4 mLECH,. BEE ERHBE,

AR RS g RHEERP .01 OB TF SO mL RERLEF,EHWMA 0.1 mL AER-DS
(10 ng/mL) NAREW . 1N 25 mL ZMZ B, TIRRE A LEL 2 000 r/min, &S] 1 min, & E
R RBRE,

BE.HFERS s RBEERD LI DETFSOmL REELEF,ERMA 0.1 mL EEX-dS5
(10 ng/mL) RIS, 10 15 mL 15 % EALHKBER(2.2.6),00 25 mL ZBRZEE, TRRBRRE
28 | Pl 2 000 r/min, %I 1 min, X 3 00C r/min B.0> 5 min, ¥ FEZRZEEBRT X KR
M. 3. D WETFERERP EFREEMA 20 L ZRZE . EX ERBE. G LR
ZEERBUSB,ZESOCU T ABRERSEZIET. A4 ml KEFRRE.

2.4.3 &k

WXBEERE C, EHERE(2.3.6),F/ 10 mL K4S KEE, R Rd C. BHEFRE, FX
Wi WL, 5 mL RS R 2. D%E  AEHT,6 mL FREER, KESLHRBRE, AASIKE
%5 2.5 mL, M/KEEZE 5.0 mL, 8457, B 0 3-8 BRI E .

2.5 AE
2.5.1 mEGBEEY

a) faiEH.Ci,5 pm,150 mmX4. 6 mm(REB) A HE;

b) WEBMHAE 1;

¢) P :400 pL/min;

d) HFHE.20 2L,

£ EIHEBEREBR
B 8] /min A/ (%> BE/(%)

0 35 65

4 75 25

5.9 75 25

6 35 65

8 35 65
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2.5.2 BE&EH
a) BFHR-EBEETRH;
b) H#EFR . HETHEHME;
o HKAEFX. BRBLW;
d) HEMEEEEAS):—4 500 V;
e) FASKHES(GS1).38 Pa;
D KHASKEH(CUR) .27 Pa;
g) HBISR M B (GS2) .45 Pa;
h) BFIWERE(TEM):525C;
) HEHREDP)—65V;
P EEETN ERE T HESERCERMES S 08 ECXP) LE 2.

2 EBR ABR-OCEHETH EREFH BESEROBBSHOSE

o EHEE T EEE T REEX HEFEHO
m/z m/z fEB(CE)/V B E(CXP)/V
321.0/256.9 —16 —10
321.0/152.0 —25 —10
321,0/256.9
iEx 321.0/194.0 —17 —10
321.0/175. 8 —23 —10
/X 326,0/157. 1 326.0/157. 1 —25 —10
2.5.3 f@mENE

AR R PRI & B L o 2 TR R AR I B B TR — R AT R 4 i,
O A W P B 3K e 7 {249 R 7 {0 B2 4% M W B 3 I 9 ELREELHFTEEE.
SEREMELY 6 min FEFRWEBEETFHRELSUHE A HE A1,
2.5.4 ZTHARE

BRAINEEES, 8 E RS BT
2.5.5 B . ERUE

PR TR
FBE O H

B OB €23 26 BRI R A 0 B AE B FARo T/, R R M R R R R B [B] 5 45 % A
— B0, 5 B W AR LR A BRAR A Rk . R I 2 5 vk A S TR AN R

WX EEAFRER BT 3 HEHHE  JU BT FTWTRE  o AE X R R B
3 EUERINENEFERENBAATRE

WM EFERF >50% >20%FE 50% >10%E 20%

AHFHEMEE +20% +25% +30%

2.6 ZRiItHmER
REBESELENRER (DI ARREF EEERE 4R HELEE RS S,

X=XV

K.

X—HRTPRBRORER, BUANWEE T H (ug/ke) s

AR R L BB R BRI, S AR EEEF (ng/mL) ;
V—HRBAEAER B R EFH (mL);
m——REAHBRRO AR TR, AR H ().
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3 WEMKR(LOQ) #[E i 2

3.1 FEEROLOQ)
B EARPR K 0.1 pg/kg(LOQ).

3.2 Elk®
B RHZREEERAFFMEEREBAILE 4.
F4 OgE
B /(%)
o BE/ (ng/kg)
aF & | Bx aH i
0.1 70.0~89.0 89.0~108.0 82.0~108.0 81l.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
4
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Bt R A
(BERHE B RO
AEEREREFUERTRE

8. 00

121.0/152.0 ﬂ

4. 765 08 5. 16 5. 30 5.3&1 . 22
——

!DBBJ

v 05 Lo 16 20 2.5 1o 5 Y] +5 50 55 60 635 7.0 7.5
tfmoin
s.01
21.0/256.9
106309 338 ags 4.32_4.474.67 4.805,12 5. 205 545 75 A.17T 546668 72 T80 .76
: 0.5 1.0 18 2.0 L5 30 35 40 45 50 5.5 Y 55 1.8 .5
tfmin
.00
321.0/194.0
319 3453 513 969-984. 114, 314524 705,055 37 6.52 5. m0 8 275 41,8 54 7.46_7.61
0.5 10 L5 20 zs 10 35 40 45 50 5.5 60 6.5 1.0 .5
o
321.0/175.8  6.98
307313338 3.47 400 4.254. 47 50 500 539 573 \_,Hfs.ao_s.sv 113 7.557.837.82
0.5 10 15 zo 25 30 b ) 48 5.0 5.5 50 6.5 7.0 1.5
7fmin
5.97
325, 0/157. 1
300, 5.i8 334362391 499 4.524.754,95 562 \ 6.88 599 7.37 1.857.75
05 1.0 1.5 zo 25 30 %5 o s 50 58 60 55 10 5
&/ o

FEHE .05 ng/mL)MEBE-d50.2 ng/mL) RSN EEREFRE
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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
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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 Cys 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 chioride,

2.2.5 Anhydrous sodium sulphate: Ignite for 4 h at 650°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;H,,Cl,N,O; ) : 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 ~47T in refrigerator.

2,.2.11 Stock standard solution of chloramphenicoi-d5: Accurately weigh 0. 010 0 g standard
(2. 2. 8) ,dissolve with methancl and quantitatively on 100 mL volumetric flask, the concentration of
solution is 100 pg/mL. should be stored at 1C ~47T 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 C, column:500 mg,or equivalent. It was conditioned with 5 mL methanol foliowed 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,
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seal and label. The test sample is stored in — 18T 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 melited, 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.

2.4,2 Extraction

a

b)

c)

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 @) 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 3 600 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.

2.4.3 Cleanup

Transfer the above water solution into the C,s 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,; column,and dis-
card the eluted solution. The cartridge is evacuated continuously to “dryness” under vacuum. Elute
the column with & 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 HPLC operating conditions

a) Column:ZORBAX Eclipse XDB-C; ,5 pm, 150 mm X 4. 6 mm(i. d) ,or the equivalent;
b) Mobile phase;table 1;

¢) Flow rate; 400 pL/min;

d) Injection volume;20 uL.

Table 1—Gradient of mobile phase

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

2.5.2 Mass spectral acquisition

a) Source:ESI;

b) Polarity:Negative;

c) Mode.:Multiple reaction menitoring;

d) 1S:-4500V;

e) GSI.38 Pa;

) CUR:27 Pa;

g) GS2:45 Pa;

h) TEM:525TC;

i) DP: -—65 V!

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

10

www.techtrans.cn



SN/T 1864—2007

Table 2—Transitions for confirmation and quantification,CE,CXP

Transitions for T 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-ds 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 methad 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 = T T e D

Where;

X—the residue content of CAP in the test sample, ug/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 pg/kg.
3.2 Recovery

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

Table 4—Recovery

Recovery/(%)
Spike/ (¢ g/kg) T
Shrimp Fish Casing Pouitry 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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Annex A
(informative annex)
Selected ion chromatograms of CAP and CAP-d5 standards

B o208 5.00
E zm‘l 321.0/152.0
R 4.765.085.16 5.30 6. g.22

0.5 Lo '8 ) 26 30 3.5 0 45 ) 55 60 55 o 7.5
/i
6.01
E e 321.0/256.9
g 3.053-99 3.38 368 4.32_4,474.67 4. 805,12 5. 205 545. 15 LiT 846568 725 7.60 1.76
N 0.5 i) 16 X} 25 30 36 49 45 5.0 6.6 X &5 e 7.5
#fmin

g e .01
S 1000 j 320, 0/184. 0
E " 3.19 3. 463, 513. 962 D64, 114 314 024, 706, 065-37, 5.52 5 90 5,278 47,654 .46 7.81
0.5 L0 1.5 9 2.5 3.0 3.5 4“0 4.5 5.0 55 (4] B35 7o 1.5
1fmin
g 960
3 321L.0/175.8  5.98
3 500
2 N 3.073.132.98 3,47 4,10 4.254.47 #60 5.00 639 571y 17550658 7,13 7.56.7.637 g3
0.5 10 1.5 2.0 2.5 0 5 4.0 45 5.0 5.5 6.0 6.5 .o 7.5
tfmm
.97
& so00
. E_ 326.9/157.1
| al 2.01,_ 308 534362 301 439 452475465 5. 62 6.88 899 7.37 J.857.75
0.5 1.0 15 2.0 25 ) 135 40 .5 5o 55 50 65 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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