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1 %E

FEERAET HE DANTRARF D TEMREERBOME. . HEMAHECENE .
AREERATHE O 2HFANNTRAN T EEET O THEERERNRE,

2 mEmMEE

2.1 wE#

A 2 000 Fr— i #H.

PR — S M L B4 PG R L B A TR O 4RAEE , IR 3 BRI P i B ISR,
2.2 MBEHERAED

# & e {55 i o S
500 B1F 15
501~1 000 25
1 001~2 000 30
2.3 #BEIR
2.3.1 ERAL
2.3.2 nEWl.
2.3.3 kA,
2.3-4 RS -HEE,.TEH.
2.4 HERHE

% 2.2 0 E B SRR AR SR B MR SR 0 S BB L BE ML B BE S BT IS N B4R P R B AL B 1
Ha#500g, HMBRERZABARERA. SRFRBEZNENESA - . SHFHBHOERKLE
MARLF 4 ke,

BRBAEGSPETAEA L BAaRREEIEBITHEGERDLT 2 ke, BABERAN, FHH
RIC, RBHELRE.,

2.5 HEf&
2.5.1 WHEIR

a) BB

b) FF:2 mm BILFF.20 HFF.

c) AR,

d) BER-AEIOR,

2.5.2 HHAE _
KR EE SRR EER 2 mn BAK. BY, ANSERESELH 500 g, SEHRELFEL
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20 B, B, ANSEELREG, BTRERAIENRE, EHFFHEEFL.
2.6 AERTF

BERF-5CUTEERF.

. EMEASENREIRS LA LRSRAFRIREREYTRNEL.

3 MERAE

3.1 HERE
BEETRENTARRS . @T&ﬁ%ﬁ&'ﬁ&@ﬁﬁmﬁﬁﬁﬁm W-BEBUS . HERER/ MR
Ak B AL WP AR U T R R AT A AR R RS A T 2R R 4 AN R R 1 R B A R X RE L St
REEE.
3.2 AW
(7353755 it E‘fﬁﬁtfﬂmm}ﬁﬁﬁ,ﬂcjbiﬁmt
321 HE.
3.2.2 ZB:HPLC 4.
3223 EC%.
3.2.4 85uBM.
3.2.5 0.10 mol/L #MER M 8. 33 mL REMFWA/KHREE 1 000 mL.,
2.9.6 0.030 mol/L &% ¥ B 300 mL 0.1 mol/L #HMEMFA/KHEE 1 000 mL,
3.2.7 0.10 mol/L M- FRENE . LB +PHO+D.
3.2.8 2.0 mol/L EELHIER FRK 40. 0 g RELHHAKBERHBER 500 mL,
3.2.9 ZRZE+ETEERGHO, HKEH,
3.2.10 0.007 5 mol/L BEER — S 4M% K .pH & 3. 0. ¥ 1. 02 g BERR S T 800 mL K, AR
(3.2. )W pHEZE 3. 0, ARG AKEREZ 1000mL.,
3.2.11 A% V/VIEALF B B 4.0 mL ZK (FEK 0.88 g/mL) AAIRBEAEREE 100 mL,
3.2.12 BB T3/ . SUPELCLEAN LC-SCX Sep-Pak /M ,500 mg,3 mL s 2%,
3213 HEMRARPHRER AFE=>99%.
3.2.14 BTEREGRER AE>99%.
2.2.15 BRWEMEA W 000 mg/L):FREL 0.057 0 g MR F LY T 0.050 0 g REKF)T
50 mLZ B, P RIS A Z 2B HRIN 0. 050 0 g YT AT 50 mL FEMES AT MW7
EEEHE JERFEEER. ﬂﬁ%@ﬁﬁwﬁ%%&ﬁ%i&ﬁ#ﬂiﬁﬁmﬁmﬁi‘*w&lm&
3.3 (uEHiaE
3.3.1 Em&*ﬁ@%&,E:ﬁﬁﬁzﬁlﬁw%ﬁiﬁﬁmwﬁo
3-3.2 BEEAKE.
3.3.3 Sep-Pak AFEHERE FHER.
3.3.4 B.LHl:4 000 r/min,
3.3.5 B9,
3-3.6 pHit.
34 WESR
34.1 #EK
BRGS0 g AT SomL BOEP A 20 mL R-FEERG. 2.7, TRUKLENS,
BEAEEKE P RA 30 min(EE 10 min REBS—K),BFRBUSRHEER, T 2500 r/min &
"0 5 min, ¥ _E R T 50 mL ARES,REA 2X 10 mL &R-FEEEG. 2 DRIRBAK,.§
IR, - REEG 2 DEREEFERFERE.
2




SN/T 1116—2002

3.4.2 &4t :

ERB25.0mL MBBEF SOmL LT H, MASoL FELK, FRYZEEERS 1 min,
1500 r/minB.L 5 min /5, AREREEEC KA EH. 4B %, B 2.0 mol/L NaOH B
G2.DFEVWRBE pHES 12, 3X5 mL ZMZE-TETBSH(3. 2. 9)REBER . B KIES 2 min,
F 2 500 r/min B.L> 5 min /5, ARBEEH L 2 HENHSHR R —-Bo8R, ET0LCT,BR
SEREET,H 1 oL 8- FEERG. 2. DERRE. _

HWHRRSCX MG 2. 12)BRBEREAHLSHEEE G.3. )L AHERREN 1 mL/min,
WA 5 mL F®E.5 mL /KA1 5 mL 0. 030 mol/L L ESFSE (3. 2. )b B /EE; REH 1 mL & SR EH
MEMEE HR ]l ol $#R-FRBEEG. 2. DREREHF —ERBE/MEPKKA 5 mL k.5 mL
PREREMM. ERARLEEERES . RRESHSREZASER S min,

THEZRETHEHEREE. A5mL 4L FBERG. 2. 1DFTE, F SRR, B
FAOLHDCT ARSIHKEELET AFPEERRENEAE 2. 0mL,iF 0. 45 pm BB , B 6
WE.

34.3 ME
34.3.1 aasKE
a) faiH.CN #,250 mmX4. 6 mm(P§42), 842 10 pm, A Y H
b) WA ZHE+0. 007 5 mol/L BB - HABHFW(S5+15), RS ARRET pHMEE 3.0,3
0.45 pm R FLABAE;

¢) W#E.l.0 mL/min;

d> BEWM¥EEK.215 nm;

e) #HHE.20 71
34.3.2 a%ME

REFATRERES PTEENSERER 2 EHRAENRELERE. RET/ERRME
BPHRERT T EEYEEESNENSNENEENEAN AR TARENERSEESH
HRNE., ELREBESHT,.RERT U TEENOFEHNEF LK 13. 5 min 17. 4 min, IFEHA
EEEBRRE A PHEA 1, FERRIRGOLEE KRB HEB. 1 fEB. 2.

34.4 BAXE

BRA IS, i RN E S AT .

35 HRUNPARR

AAESEAENEETAOHERBEFRRARTED TRENTE

AXe, XV

X = A, A m

o o
X—RBRETRERTRY T ERE S E . me/ke;
A—RBEGERTRARFRY TRENEEE  mn’;
a—HELERFRERFRY THRBMKE, pe/mL;
A—HETERGEEPRARY Y TERNKEER, mn’;
V—HBRBLAEFAR nL;

m—— BERRAREG AR 5.
E: HRERAMBEAMH.
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4 MNEER.EWE

4.1 MEER

AFEEREE W THEENMERBS Y 0. 10 mg/kg.0. 36 mg/ke.
4.2 EIgR .
4.2.1 ERPEAEDEMEEREEKRENLTRHEE.

#E 0. 10 mg/kg B, EHRR K 89. 4%

£ 1. 00 mg/kg i, F &Y 93.6%;

Z£ 8. 00 mg/kg B, B K 96. 3% .
4.2.2 R T RS I BE B i 2 Y ST OER -

¥ 0. 36 mg/kg B, EHCEN 75. 1%

7 3. 60 mg/kg B . FHEK 74.9%;

7E 28. 8 mg/kg B, Wy 83- 6% .




SN/T 1116-—2002

M % A
(AHEHD
FRESGIRE
mAbs
40
Chl 2156nm
30
204 =
5 8
(=
)
10
r
giL__

L T T 1
5 10 15 20
min

Al ZERF.ATERGESERE




SN/T 1116—2002

W % B
CHBHER R
CEEY P
mAbs
2.7
211
245
234
303
278
. —
3% 240 260 280 300 52 340 mm
MB.1 ER#EEMREEME
.o
1.

226

276

303 334

220 240 260 280 300 320 340 nm

M B.2 #»TERMEMKXEE




SN/T 1116—2002

Foreword

This standard was drafted in accordance with the requirement of GB/T 1.1—2000 “Directives for of
standardization—Part 1:Rules for the structures and drafting of standards” and SN/T 00011995
“General rules for drafting the standard methods for the determination of pesticide, veterinary drug
residues and biotoxins in commodities for export”. The method of determination of this standard
was drafted by referring to relevant domestic and foreign fiteratures through research, modification
and verification. In addition, method of sampling and sample preparation are also specified in this
standard.

The limit of determination is defined in this standard on the basis of the sensitivity of the. method
by liquid chromatography.

Annex A and annex B of this standard are informative annexes.

This standard was proposed by and is under the charge of Certification and Accreditation of the
People’s Republic of China.

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

The main drafters of this standard are Dai Hua, Yuan Zhineng, Huang Zhigiang and Chen Xinhuan.

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.
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Determination of clenbuterol and salbutamol
residues in animal feed for import and export
—Liquid chromatograpic method

1 Scope

This standard specifies the methods of sampling, sample preparation and determination of clen-
buterol and salbutamol residues in animal feed for import and export by liquid chromatography.
This standard is applicable to the determination of clenbuterol and salbutamol residues in pre-
mixed feed and fodder feed for import and export.

2 Sampling and sample preparation

2.1 Inspection ot

Each inspection lot should not exceed 2 000 packages.

The characteristics of the cargo within the same inspection lot, such as packing, mark, origin, speci-
fication and grade, should be the same.

2.2 Quantity of sample taken (see Table 1)

Table 1

Number of packages in an inspection lot Minimum number of packages to be taken
below 500 15
501 ~ 1 000 | 25
1001 ~ 2 000 30

2.3 Sampling tools

2.3.1 Sampling ladle.

2.3.2 Plate for quartering.

2.3.3 Sheet:For sample dividing (quartering) .

2.3.4 Sample container:Can or bag,which can be sealed.
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2.4 Sampling procedurs

Draw the number of bags specified in 2.2 at any parts of the pile at random, unseal and open the

bag one by one.From each bag,ca 500 g of representative sample shall be taken.Promptly place

the samples in a sample container. The quantity of the sample drawn from each bag should be ba- .
sically the same, and the total weight of the sample drawn form each iot should be not less than 4

kg.

Pour all the sample onto a clean sheet and reduce to not less than 2 kg by quartering with a plate.

Place in a sample container, seal, label and send to the laboratory in time. '

2.5 Preparation of test sample

2.5.1 Tools for sample preparation

a) Pulverizer.

b) Sieve:2 mm round - hole sieve,20 mesh sieve.

¢) Piate for quartering.

d) Sample container: Wide - mouth bottle, with ground stopper.

2.5.2 Procedure

Pulverize all the sample taken back to let pass through a 2 mm round - hoie sieve, mix and reduce
by quartering to ca 500 g. Puiverize again to let ali pass thorough a 20 — mesh sieve, Mix thorough-
ly and divide into two equal portions, place in clean sample containers as the test samples, seal
and label. i

2.6 Storage of test sample

The test samples should be stored below -5°C and kept away from tight.

Note :In the course of sampling and sample preparation, precautions must be taken to avoid contamination or any
factors which may cause the change of residue content. '

3 Maethod of determination

3.1 Principle

The clenbuterol and salbutamol residues are extracted from the test sample by hydrochioric acid
soluticn containing methanol, and the extract is clean - up by liquid - liquid extraction and solid
phase extraction before determination by HPLC with PAD or UV detector, using external standard
method.

3.2 Reagents and materials
Uniess otherwise specified, all reagents should be analytical pure, “water” is redistilled water.

3.2.1 Methanol.

3.2.2 Acetonitrile: HPLC grade.
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3.2.3 n-Hexane.
3.2.4 85% Phosphoric acid. -

3.2.5 0.10 mol/L Hydrochloric acid solution: Dilute 8.33 mi hydrochloric acid (HCI) to 1 000 mL
with water.

3.2.6 0.030 mol/L Hydrochloric acid solution: Dilute 300 mL 0.1 mol/L HCI to 1 000 mL with wa-
ter.

3.2.7 Hydrochloric acid - methanol solution: Dilute 100 mL methano! to 1 000 mL with
0.10 mol/L HCI (3.2.5).

3.2.8 2.0 mol/L Sodium hydroxide (NaOH) solution: Disslove 40.0 g of NaOH in 500 mL water.
3.2.9 Ethyl - acetate + n - butano! soiution (6 + 4), Saturated with water.

3.2.10 Potassium dihydrogen phosphate (KH,PO,) solution:0.007 5 mol/L at pH value 3.0, Dis-
solve potassium dihydrogen phosphate in 800 mL water, adjust the pH value to 3.0 with concen-

trated phosphoric acid (3.2.4) and dilute to 1 000 mL with water.

3.2.11 4% Ammoniacal methanol; Dilute 4 mL ammonia solution (sp.gr.0.88) to 100 mL with
methanol.

3.2.12 Anion - exchange cartridge: SUPELCLEAN LC - SCX Sep - pak ca.rtridge,500 mg,3 mlL or
equivalent.

3.2.13 Clenbuterol hydrochloride: purity =99% .

3.2.14 Salbutamol: purity=>99% .

3.2.16 Standard solution (1 000 mg/L):Weigh accurately about 0.057 0 g clenbuterol hydrochlo-
ride (eq_uiva_lent to 0.050 0 g of cienbuterol) standard into a 50 mL volumetric flask. Dissolve and
make up to mark with methanol. Weigh accurately about 0.050 0 g salbutamol standard into a 50
mL volumetric flask.Dissolve and make up to mark with methano! as the standard stock solution.

Dilute the standard stock solution with methanol to the required concentration as the mix stan-
dards working solution.

3.3 Apparatus and equipment

3.3.1 HPLC equipped with PAD ( photodiode array detector) or UV detector.

3.3.2 Ultrasonic bath.
10
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3.3.3 Sep - Pak vacuum manifold with mechanical vacuum pump.
3.3.4 Centrifuge:4 000 r/min.

3.3.5 Mixer.

3.3.6 pH Meter.

3.4 procedure

3.4.1 Extraction )

Weigh accurately 5. 00 g sample into 50 mL centrifuge tube, add 20 mi hydrochloric acid -
methanol solution (3.2.7).Sonicate for 30 minutes in an ultrasonic bath (shaking at least every 10
min},let cool to room temperature. Decant solution through filter paper into 50 mL volumetric
flask. Repeat extraction of solid with 20 x 10 mL Hydrochloric acid - methanol solution (3.2.7)
shake vigorously, centrifuge and filter supernatant through filter paper in the same volumetric
flask. Wash the tube and filter cake with small amount of hydrochloric acid — methanol solution
(3.2.7),and combine the filterates and make up to 50 mL.

3.4.2 Cleanup

Pipet 25.0 mL of the extract into 50 mL centrifuge tube. Add 5 mL n - hexane into the centrifuge
tube, mix on a mixer for 1 min,centrifugalize at 1 500 r/min for 5 min, draw out the n - hexane lay-
er with a capillarytipped pipet and discard, repeat the step two times. The pH value was adjusted to
12 by 2.0 mol/L Sodium hydroxide sclution (3.2.8).A volume of 3 x 5 mL of ethylacetate -~ n -
butanol soiution (3.2.9) was added to the extract and the solution was mixed on a mixer for 2
min.The sample was centrifuged (2 500 r/min,5 min) and the organic phase was collected by
capillarytipped pipet. The organic phase was evaporated to near dryness under a stream of nitro-
gen at (70 + 5) °C . Dissolve the residue in 1 mL hydrochloric acid - methano! solution (3.2.7).
Set up the vacuum manifold and mechanical pump (3.3.3).Condition two SCX cartridges (in se-
ries) (3.2.12) by washing with 5 mL methanol,5 mL water and then 5 mL 0.030 mol/L HCI (3.2,
6) ,then transfer the sample extract 1 mL into the cartridges. Wash the test tube with 1 mL of hy-
drochloric and make up to 2.0 mL with methanol, and filter through 0.45 pm membrane filter. The
solution is acid — methanol solution (3.2.7) and add to the cartridge. Wash the cartridges with &
ml water and then 5 mL methanol. Drain off excessive liquid in the cartridges by continuous suc-
tion for at least 5 minutes.

Elute with 5 mL 4% ammoniacal methanol (3.2.11) and coliect the eluant in a glass tube with
stopper, evaporate the eluate to near dryness under nitrogen at (70 £ 5) °C . Dissolve the residues
used for HPLC determination.

11
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3.4.3 Determination

3.4.3.1 HPLC operating condition

a) Column:CN column (25 cm x 4.6 mm i.d.,10 um particle size) or equivalent;

b) Mobile phase: Acetonitrile + 0.007 5 mol/L K,PO, solution (85 + 15),the pH value was adjusted
to 3.0 by phosphoric acid (3.2.4),filter through 0.45 ym membrane filter;

c¢) Flow rate:1.0 mL/min;

d) Detector wavelength:215 nm;

e} Injection volume:20 ul.

3.4.3.2 HPLC determination

According to the approximate concentration of clenbuterol and salbutamol in the sample solution,
select the standard working solution with similar peak area to that of the sample solution. The re-
sponses of cienbuterol and salbutamol in the mix standard working solution and sample solution
should be within the linear range of the instrumental detection. The mix standard working solution
should be randomly injected in — between the injections of the sample solution of equal volume.
Under the above operating condition, the retention time of clenbuterol is about 13.5 min and
salbutamol about 17.4 min.For chromatogram of the standard, see Figure A.1 in annex A.For ul-
traviolet spectrum of clenbuterol and salbutamol, see Figure B.1 and Figure B.2 in annex B.

3.4.4 Blank test
The operation of the blank test is the same as that describe in the method of determination but
without addition of sample.

3.5 Calculation and expression of the result
The calculation of the residue content of clenbuterol or salbutamol in the test sample is carried out
by HPLC data processor or according to the formuia (1):

Axc,x V

X = A x m

(1)

Where:

X——the residue content of clenbuterol or salbutamol in the test sample, mg/kg;

A——the peak area of clenbuterol or salbutamol in the sample solution, mm?;

c,——the concentration of clenbuterol or salbutamol in the standard working solution, pg/
mL;

A,——the peak area of clenbuterol or salbutamol in the standard working solution mm?;

m——the corresponding mass of the sample in the final sample solution g.
Note: The blank value should be subtracted from the result of calculation.

4 Limit of determination and recovery

4.1 Limit of determination
The limit of determination of clenbuterol is 0.10 mg/kg and salbutamol is 0.36 mg/kg.
12
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4.2 Recovery

4.2.1 According to the experiment data, the fortifying concentrations of clenbuterol in fodders,
and their corresponding recoveries are;

0.10 mg/kg, the recovery 89.4%;

1.00 mg/kg, the recovery 93.6% ;

8.00 mg/kg,the recovery 96.3% .

4.2.2 According to the experiment data, the fortifying concentrations of salbutamol in fodders,
and their corresponding recoveries are:

0.36 mg/kg,the recovery 75.1%;

3.60 mg/kg,the recovery 74.9%;

28.8 mg/kg,the recovery 83.6%.
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Annex A
(informative)
Chromatogram of standards

mAbs
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Figure A.1—Chromatogram of clenbuterol and salbutamol standards

14
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Annex B
(informative)
Ultraviolet spectrum of the standards

mAbs

220 240 260 280 300 320 340 nm

Figure B. 1—Uhtraviolet spectrum of Clenbuterol standard
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303 334

220 240 260 280 300 320 340 nm

Figure B.2—UMtraviolet spectrum of salbutamol standard
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