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Foreword

This standard was drafted by GB/T 1. 1—2009.

The method of determination of this standard was an amendment of SN 0684—1997({ Method for de-
termination of oxfendazole residues in meats and meat products for export).

Difference between this standard and SN 0684—1997 are listed as following:
—The name of the standard was changed;

—The scope of the standard was expand, include oxfendazole, fenbenzazole, febantel and
oxfendazole sulphone;

—The determination method was changed to HPLC-MS/MS;

—The expression of result was changed to the extractable residue content of oxfendazole sulphone,
which is the oxidization product of the oxfendazole, fenbendazole, febantel.

This standard was proposed by and is under the charged of the Certification and Accreditation Ad-
ministration of the People’s Republic of China.

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

The standard was mainly drafted by Guo Dehua,Deng Xiaojun,Han Li,Sheng Yonggang.Yi Xionghai.,
Zhao Shanzhen,

This standard was a professional standard for entry-exit inspection and quarantine promulgated for
the first time in 1997 .,and this version is the first amendment.

10



SN/T 0684—2011

Determination of oxfendazole, fenbenzazole, febantel and

oxfendazole sulphone residues in meat and meat
products for export—HPLC-MS/MS method

1 Scope

The standard specifies the methods of sample preparation and determination of oxfendazole, fenben-
dazole, febantel and oxfendazole sulphone in foodstuffs of meat and meat products.

This standard is applicable to determination of oxfendazole, fenbendazole, febantel and oxfendazole
sulphone residues in beef, pork liver and luncheon meat.

2 Normative references

The following documents are necessary for this standard. For dated references, only dated editions
shall apply to this standard. For undated references, the latest edition of the normative document (in-
cluding subsequent amendments) referred to applies.

GB/T 6682 Water for analytical laboratory use—Specification and test methods

3 Principle

The oxfendazole, fenbendazole, febantel and oxfendazole sulphone residues derived from samples are
extracted by the mixture of HCI and acetonitrile, and degreased by n-hexane. After centrifuging,
adjust the pH value of lower supernatant to 8~9,and then extract with ethyl acetate. The anyalytes
are determined by HPLC-MS/MS, and quantified by isotope internal standard method.

4 Reagents and materials

Unless otherwise specified,all the reagent used should be analytical grade, water is deionized water
specified by the standard GB/ T 6682.

4.1 n-hexane:HPLC grade.

4.2 Isopropanol:HPLC grade.

11
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4.3 Methanol:HPLC grade.

4.4 Acetonitrile:HPLC grade.

4.5 Ethyl acetate:HPLC grade.

4.6 25% ammonia.

4.7 N,.N'-dimethylformamide:HPLC grade.

4.8 H,0-N,N’-dimethylformami
4.9 HCI:36% density of 1. 18 g/L.
4.10 1 mol/L HCI:Mix83 mL 36% HCI wi volume of 1 000 mL.
4.11 0.75 mol/L HCl-acetonitrile V).

4. 12 Standards:Oxfendazole,(C
dazole sulphone, (CAS No. :54029-20-8) , Febantel (CA

CAS No. :43210-67-9) ,Oxfen-
:58306-30-2). Purity >99%.

4.13 Fenbendazole-d3;Purity >99

4.14 Stock standard solution;
oxfendazole sulphone and febant

rd oxfendazole, fenbendazole,
hem in 10 mL N, N'-dimethyl-
formamide individually,and then concerntration of these solu-
tions is 100 ug/mL. Store them r onths.

4.15 Working solutions: To requir tock standard solutions of oxfen-

febantel w cetonitrile-water (2 +8) to five con-
centration levels 5 ug/L, 10 ug/L. 50 ug/L, 100 ug/L, 200 ug/L and the concentration of internal

standard of fenbendazole-d3 is 10. 0 ug/L. And the mixed standard working solutions are prepared be-

dazole, fenbendazole, oxfendazole sulph

fore use.

4.16 Organic phase film.0. 2 um.

5 Apparatus and equipment

5.1 Liquid chromatograhy combined with electrospray ionization mass spectrometry.
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5.2 Homogenizer,

5.3 pH meter.

5.4 Vortex mixer.

5.5 Centrifuger:4 000r/min.

5.6 Rotary vacuum evaporator.,

5.7 Ultrasonic water bath appar

5.8 Balances (0.1 mg,0.01 g).

6 Preparation and storage of t

In the course of sample preparati id contamination or any factors

that may cause the change of res

Take the representative portions fro
blender. Keep the sample into a cl

. It is about 500 g and ground in a
t sample is stored below—18 C.

7 Test procedures

7.1 Extraction and clean up

dd 10 mL acetonitrile-HCI (4. 11),
ymix them for 2 min and followed by
homogenization at 14 000 r/min for 30 s. The mixture was centrifuged at 4 000 r/min for 5 min. Trans-
fer the lower supernatant to another centrifuge tube and repeat the extraction for one time. Combine

Weigh 5 g (accurate to 0.01g) sa
3 mL isopropanol,10 mL n-hexane,a

the lower supernatant and dilute to 25 mL by deionized water.

Take 5 mL of the solution mentioned above to a 50 mL centrifuge tube, adjust the pH to 8 ~9, add

10 mL of ethyl acetate,mix for 3 min and centrifuge at 4 000 r/min for 3 min,collect the upper super-
natant and add 1 mL acetonitrile and 5 mL ethyl acetate and repeat the porcedures above. Combine the
organic phase and evaporate to nearly dryness below 40 T,

Dissolve the residue by 1. 0 mL of H,0-N, N'-dimethylformamide-methanol (4. 8) .mix them in ultra-
sonic water bath for 5 min and filter by 0. 2 um film for HPLC-MS/MS analysis.

13
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7.2 Determination

7.2.1 HPLC-MS/MS operating conditions

7.2.1.1 Column:SB Cys,1.8 um,100 mm x 2. 1 mm (i. d. ) ,or the equivalent.

7.2.1.2 Mobile phase: A:0. 1% formic acid, B: Acetonitrile + 0. 1% formic acid. Flow rate: 0. 3 mL/min.
The gradient program is listed in the table 1.

Table 1—Gradient program of mobile phase

Time Mobile phase A Mobile phase B
min % %
0 90 10
1.0 50 50
3.0 25 75
5.0 25 75
7.0 10 90
7.5 90 10
10.0 90 b

7.2.1.3 Column temperature:35 C.

7.2.1.4 Injection volume:10 uL.

7.2.1.5 lon source;ESI, positive mode.

7.2.1.6 Scan mode:multiple reaction monitoring (MRM).

7.2.1.7 Other related parameters are listed in the annex A,

7.2.2 Quantitation of HPLC-MS/MS

According to the above HPLC-MS/MS operating condition., determine the sample solution and the
standard working solution simultaneously. The responses of the analytes in the standard working so-
lution and the sample solution should be within the linear range of the instrument detection. Quanti-
fied by internal standard. Under the above HPLC-MS/MS operating condition, the retention time of
benzodiazepines are listed as following,oxfendazole(4. 4 min) , fenbendazole (5. 5 min) , oxfendazole
sulphone(4. 9 min) and febantel (7. 0 min). The MRM chromatograms of the standards are presented
in the annex C.
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7.2.3 Confirmation of HPLC-MS/MS

Determine the sample under the established LC/MS-MS conditions,and calculate the intensity ratio of
two selected ion pairs of the sample solution and the standard working solutions. If the retention
time of sample chromatogram peaks are consistent with that of working solution, and the relative
abundance ratio tolerance meets the requirements listed in the table 2, it can be concluded that this
compound do exist in the sample.

Table 2—Maximum permitted tolerances for relative ion intensities while confirmation

Relative ion intensities —>50% =>20% ~50% >10% ~20% =10%
Permitted relative tolerances 1 30% + 50%
7.3 Blank test
The operation of the blank test is the sa in the method of determination, but

without addition of the sample.

8 Calculation and expressi

8.1 Calculation

Calculate the content of benzodi by HPLC-MS/MS data processor

or according to the formula (1) from the above result of calcu.-

lation.

(1)

Where.

X —the residue content in the test sample,mg/kg;

¢, —the concentration in standard working solution,ug/L;

A —the peak area of residue in sample solution;

A, —the peak area of internal standard in standard working solution;

A, —the peak area of internal standard in sample solution;

A, —the peak area of residue in standard working solution;

15
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m —the mass of test sample of final sample solution,g.

8.2 Expression of result

The residues of oxfendazole, fenbendazole and febantel in the sample are calculated as the
extractable residue content of oxfendazole sulphone,which is the oxidization product of the fomer 3
compounds,

The extractable residue content of oxfendazole sulphone = the residue content of febantel in the test
sample X 0. 74 + the residue content of oxfendazole in the test sample X 1. 05 + the residue content of

fenbendazole in the test sample x 1. 11 + the residue content of oxfendazole sulphone in the test sam.
ple.

9 Limit of quantitation (LOQ) and recovery

9.1 Limit of quantification (LOQ)
The values of LOQ for oxfendazole, fenbendazole, oxfendazole sulphone and febantel are all 10 ug/kg.
9.2 Recovery

According to the experimental data, the corresponding recovery of each fortifing level is listed in the
annex B.
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Annex A
(Informative annex)
Main mass parameters of Aglient 6410B"

Main mass parameters of Aglient 6410B are as follows:
a) lon source:ESI,Positive (ESI+ );

b) Electrospray capillary voltage:3 500 V;

¢) lon source tempeture:350 T ;

d) Gas flow:11 L/min;

e) Nebulizer;276 kPa (40 psi) ;

f) Delta EMV.600 V;

g) Monitor mode: Multiple reaction monitoring , MRM.

Table A. 1—Related parameters in MRM

Parention Daughter ion Cone Voltage | Collision energy | Retention time t,
Compounds ;
m/z m/z Vv Vv min
159° 35
Oxfendazole 316 140 4.4
191 15
159 35
Fenbendazole 300 120 5.5
268" 10
Oxfendazole 159 45
332 140 4.9
sulphone 300° 20
415 1
Febantel 447 140 7.0
383" 10
I Fenbendazole-d3 303 268 140 10 5.5
Note: The ions signed™ » "is quantification ions.

1) Non-commercial statement . the equipments and their types involved in the standard method are not related to
commercial aims,and it is encouraged to use equipments of different corporation of different type.
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Annex B
(Informative annex)
The recovery ranges of febantel, oxfendazole, fenbendazole and oxfendazole sulfone residues

Table B. 1—The recovery ranges of febantel, oxfendazole,
fenbendazole and oxfendazole sulfone residues

Matrix Residue Fortified level Recovery range
10 ug/kg 79.0% ~96.0%
Febantel 50 ug/kg 91.4% ~101.6%
81.7% ~102.5%
81.9% ~107.0%
74.8% ~98.2%
- 78.5% ~102.5%
75.6% ~106.0%
75.0%~99.0%
77.2% ~94.5%
78.4% ~102.0%
74.8% ~99.2%
77.3% ~98.7%
82.3% ~102.0%
F 87.8% ~105.2%
H_:B,_E%--ma.ﬁ%
10 wg/ 76.7~104.0%
50 ug/ ?E.B%*—B&TE%
Gocach 1 77.5% ~95.8%
1 78.8% ~106.0%
Fenben 73.2% ~100. 6%
100 ug/kg 75.7% ~101.6%
10 ug/kg 75.4% ~97.8%
Oxfendazole 50 ug/kg 75.0% ~95.0%
100 ug/kg 76.3% ~101.4%
_ 10 ug/kg 81.9% ~107.0%
Febantel 50 ug/kg 85.8% ~104.6%
. 100 ug/kg 83.7% ~106.5%
10 ug/kg 78.8% ~102.0%
o 50 wg/kg 76.8% ~99.2%
sulphone :
100 ug/kg 83.6% ~108.57%
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Table B.1 (continued)

Matrix Residue Fortified level I Recovery range

10 pg/kg 76.2% ~98.6%

Fenbendazole 50 ug/kg 80.6% ~99.2%

100 ug/kg 77.7% ~101.4%

Luncheon meat

10 ug/kg 75.8% ~105.0%

Oxfendazole 50 wg/kg 75.0% ~100.6%

100 wg/kg 78.4% ~104.2%
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Annex C
(Informative annex)
Selected ion chromatograms of oxfendazole, fenbendazole,oxfendazole
sulphone, febantel and fenbendazole-d3 (MRM)

+MRM(447. 0/383. 0)stdd.d o 447,0/383.0,447.0/415.0
%108 6. x10?
E § 1.2
Febantel 1 Febantel
1.5 2 0.8
| 2 0.6
,E 0.4
- ' 2 0.2
0 1 0 J
6 6. 5 7 7.6 (/min 6 8. 5 7 7.5 f/min
+MRM(332, 0/300, 0)std4.d 332. 0/300. 0,332. 0/159. 0
% 10% 4. 891 % 10%
7 - 4
o 6 | Oxfendazole 1 ——
5 b sulphone }—8ou 0.8 — —
4 - 0.6 sulphone
£ '
3 v
0. 4
2 g
0 0 /
1 4.5 b 5.5 1/min 4 4.5 5 5.5 1/min
«MRM(300, 0/268. 0)std4.d 300, 0 /268. 0, 300. 0/159. 0
g x10° 5. 526 & x10?
O 1
4 Fenbendazole —— r
. 0.8 Fenbendazole —
2 0.6
: £ 0.4
1 € 0.2
0 0
4.5 5 5.5 6 t/min 4.5 5 5. § 8 t/min
+MRM (316. 0/159. 0) std4. d 316.0/159. 0.316. 0/191, 0
%108 4.371 s %107
o LN
4 |
3 Oxfendazole ——— < 0.8
|
o 0.4
1 i~ 2 4 A
0 T_ 0
3.5 4 4.5 § ¢/min 3.5 4 4.5 § 1/min

Figure C. 1—MRM chromatogram of oxfendazole, fenbendazole, oxfendazole sulphone,
febantel and fenbendazole-d3 standards
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+MRM(303. 0/268. 0)std4 d

E x10* 5. 515
g

Fenbendazole-d3 —

D e b2 W N O =3 00

4.5 5 5.5 6 1/min
Figure C. 1 (continued)
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