ok \ R AE AR R R T AR

SN/T 3623—2013

HORmMPEISER _HERNE R X

Determination of dimethy fumarate in foods for export

2013-08-30 & % 2014-03-01 £ /&

A NN R U P
1 5 . ik W96 O 0 K 6 280



SN/T 3623—2013

T

]

AR I GB/T 1.1-—-2009 45 1 800 2,

TR AR SO B Se N AT BBV M R M o A SO AR R A AILH A 7R TR 1 5k 28 % ) 1) AT
At e B ZOAEAT iR ERER SR IFHO,

A o B A . AR AR b ARG T R SR | i ) G 36 A R 2 B AT B
AR UE B R RN RN X B O R S0 K R B R T



SN/T 3623—2013

HARmPESR_BAEMNUNERE

1 %H

AARHERLE 1R R TR BRI E 1S G- RS R (GC/MS) .
AR HERE T G R A REA A B RRDE R SR P E DR R E .

2 MBS AxH

T ISR FA SRR R A A . FU2SE B 365 A S0, 0 B 8 R8T 43
. FLEATE H A 5] 300, Hoagdr BUA CRL 35 B A8 B9 48 8809 3% T A 30 .
GB/T 6682 43 #7535 5 % R /K MRS MK 5e 5 B

3 FHERE

R 2R Z T A0 R SR R P A o TH R R YR o P A 4 T R R Y [ A AR R
ANEE L P TR 4 O R E AR AT GC/MS (I GE , S ik e &

4 R FasHE

B 55 A U6 I L BT AR 24 5k 43 47 4k, K GB/T 6682 KL ) — 4K .
4.1 HEE,HPLC 4.
4.2 ZMLPR. Ak,
4.3 JCKBREREN 650 THIE A h, ZETHRBARHZEZR, U FHEEM P&,
4.4 TEPEREMEBUME 500 mg,3 mL B2 #H
4.5 rPYEEALEEMEAEBUMEL 1 g,3 mL S H .
4.6 B DR — H figAR M S (Dimethy! fumarate,CsHg O, , CAS B 624-49-7) . A5 A T % F 98%,
4.7 B TR W EEAR B 4 W FRIBOE B 0GB O IR M BT B S L FE B W B BEYR 1 me/mL B9AR
A 5 0 B — 18 CUkM IR ARk 1241 .,
4.8 B R W R bR o AR W BGE B LR W R bR A WO R R 10,0 png/mL B T AR
B—18 CHkAa A ARON R 6 4~ H .

5 {UEEFigE

5.1 AT AN . Fo A o 73R R (ED,
5.2 HHAMEHL.

5.3 HLF R &A1 0.01 g,0.000 1 g,

5.4 ABEIRAT .

5.5 k&R,

5.6 FHZEWRE L .50 mL,
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5.7 B.LOHL AT 8 000 r/min,
5.8 [EMAEMER.

6 MEHR

6.1 AEMNBESRE
6.1.1 FEA.AUMEEFRHE

BURR AR S 500 g, 5 FUIWEJT - UK S WAL AR i TR IR AT, 22 AT M B R FE R N, 9
HbrWARRIE.

6.1.2 ¥ . EWMAERBELE

BURZRAERE AL 500 g, 1RAD, B ATE I A8 I, B B IF AR WIARIE .
6.2 HHEMNRE

FRA VRS REET — 18 CURMRA ; SYHRBET 0 °C~4 CORAE; Y5 Ak 5 vl
T RECORAE . A5 RE AR AE oL B b, N7 B IR L 2 B T sk R AR B A B AR

7 MEFBR

7.1 #W

FRELS g iIBE CREHE) 0.01 @ B F 50 mL HEE.LE P, BA 15 mL 28 288, BiEREY5 min,
LA 8 000 r/min B.L> 5 min B S A 150 mL BB ;B H 15 mL ZMARRESE R E, &
W TARIEN. AR N EREE KLY 2 mL. ik,

7.2 Bi

e b AR SR /AN AT o 0 T i /NVEE A b BT R 2 BRI, 1 M EE i 1 e # BY TG K B RN
5 mL MRS BRIEAL, EFEIFUAE, FEH 3 mL 21 S EH UL MG VG LR VR I W 88, B R IR E
AF 5 mL, W,

7.3 ME
7.3.1 fif&E

G &R .

a) it HP-5MS AR BHEH,30 mX0.25 mmX0.25 pm, BAH Y

b) IR ISR 50 C L AR4$F 1 min, Ll 8 'C/min #3%, FFIRZE 300 C 7% 5 min;
o) WA .EaisE K 99.999% 4B 1.0 mL/min;

d)  BEFEOREE 250 Cy

e) BEREEIR . AR4H.0.75 min T H WM ;

D PERERE:1 pLl.

7.3.2 Rit&H
i KA I
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a) HEOIREE.280 C;

b) BT .HEFRGEED;

) HTHERE:70eV;

d) BTFRIRE: 230 C;

e) FFEER .4 min;

D KW SIM, BirW k&8 FI R m/2113.59.114.85, € BB FHh m/z113,

7.3.3 SEGE-RiEE

AR Y e B A O 3 R A T Y s o AR VRS R RS R RR S R 2 AR o AR
PR Ao TR R P 0 B R P e 7 (9 7 A (SRR R T A 2RV B P . SRR RS o T AR
B8 4 B T L IR b, AR R AR B B TR (i ik B, OF ELAE AN BR Y RS AR S B R A b, BTk e T
Byl B, Of HL P e % B 1 09 8 e S hm M S B TR R L, A RVFBER (LR D, £ ELRE
WA T B SR — W RS A9 £ B B )21 O 7.69 min, By MERS TR 40 B e ik R B 660 B 2 LI
FA,

F1 EUWMINBENEFEFENREALTFREZ %
MR BT EBE =50 =20~50 >10~20 <10
OV Y A A 2 +20 +25 +30 +50

7.3.4 =AXE
TR RESR , # B3R 7.1~7.3 52 4 B k4T .

8 HRItEMRE

RE AP R T R R Y R T B A B R SR MRS B s S T R R (DS
RN AR 2 FE .
c =A XC, XV

A, X m

K.
C— BT E SRR SR PO RES T W (mg/kg) ;
A TR I LT T R T R R e e e TR
Co— b M AR WP B R — WY ok 8, AR 0 B 4 T (g /ml)
\4 TR I RO 2 R B B R ZEF ()
A o A VR R T R R 0 R e T A
m - FREERE , PR R TE ()

9 MERFR . B

ATy 1B R B0 I S A BR 29 0,050 mg/ kg, AN ] 28 5 # 81 ORI [ 2 L3 2.,
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e 31 Ak -/ (mg/kg) a2/ 4
0,05 82,6~91,0
R U] 0,1 81,2~96.8
0.5 86.2~102
0.05 81.0~90.4
ik 0.1 95.8~102
0.5 91.7~103
0.05 78.2~96.2
At 0.1 84.6~98.8
0.5 82.4~98.4
0.05 83.0~95.4
FEH 0.1 82,5~94.1
0.5 87.8~98.4
0,05 83.0~97.6
RS il 0.1 86.1~101
0.5 85.8~99.2
0.05 83.0~95.4
ik 0.1 82.5~94.1
0.5 91.2~100
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Foreword

This standard is drafted according to GB/T 1.1—2009 principle.

Some parts of the standard may have relationship with some patents. The release department have
no responsibility to recognize these patents.

This standard was proposed by and is under the charge of the Certification and Accreditation Admin-
istration of the Pepople’s Republic of China.

This standard was drafted by ShangHai Entry-Exit Inspection and Quarantine Bureau of the Pepople’s
Republic of China,Chinese Academy of Inspection and Quarantine.

The main drafters of this standard are HanLi, DengXiaojun, YiXionghai, PengTao, ShengYonggang,
Fanxiang, ZhaoShanzhen.
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Determination of dimethy fumarate in foods for export

1 Scope

This standard specifies determination of dimethyl fumarate (DMF) in food for export by GC/MS.

This standard is applicable to the determination of dimethyl fumarate (DMF) in food such as pork
tin,moon cake, milk powder,soy milk,spices.,grape and spices powder so on,

2 Normative reference

The following normative documents contain provisions which,through reference in this text, consti-
tute provisions of this standard. For dated references, subsequent amendments to, or revisions of
any of these publications do not apply. However parties to agreements based on this standard are en-
couraged to investigate the possibility of applying the most recent editions of the normative docu-
ments indicated below. For undated references, the latest edition of the normative document

referred to applies.

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

Dimethyl fumarate residue in food is extracted with ethyl acetate. The concentrated solution was
cleaned by SPE column of N-Alumina and Carb. The elution is determined by GC/MS using external

standard method.
4 Reagents and materials

All the reagents used should be analytically pure unless otherwise specified. “Water” is first class
water,

4.1 Methanol:HPLC grade.
4.2 Ethyl Acetate:Chromatographic purity.

4.3 Anhydrous sodium sulfate:Dried at 6560 C for 4 h,cool to room temperature in a desiccator and
store in sealed container,
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4.4 Envi-carb column:500 mg,3 mL or equivalent.

4.5 N-Alumina column:1 g,3 mL or equivalent.

4.6 Dimethyl fumarate standard (CsHs O, ,CAS & 624-49-7) ; Purity==98%.

4.7 DMF standard working solution; Accurately weight DMF, dissolved with methanol to form a
standard stock solution of 1.0 mg/mL in concentration, be stored at — 18 C, assign a shelflife of
12 months.

4.8 DMF working standard solutions: Then dilute the standard stock solution with methanol to form

the standard working solution of 10.0 pg/mL in concentration,be stored at — 18 C.assign a shelflife
of 6 months,

5 Apparatus and equipment

5.1 Gas chromatography-mass spectrometry(MSD) equipped with electron impact ionization.
b,2 Tissue triturator,

5.3 Balance,sensitivity is 0,01 g and 0.000 1 g.

5.4 Vortex mixer.

5.5 Rotary evaporator.

5.6 Plastic centrifuge tubes with cap:50 mL.

5.7 Centrifuger. Not below 8 000 r/min.

5.8 Equipment for SPE clean.

6 Procedure

6.1 Sample preparation and storage
6.1.1 Pork tin,moon cake and grape

About 500 g prepresentative samples should be taken from all samples, and cut into mince and
homogenized. The mixed to produce homogenous samples, and put in a clean container which is
sealed and labeled,

8
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6.1.2 milk powder,soy milk and spices powder

About 500 g prepresentative samples should be taken from all samples, homogenized and put in a
clean container which is sealed and labeled.

6.2 Storage of test sample
Pork tin,moon cake and grape were stored at — 18 C. Soy milk was stored at 0 C ~4 C, Milk pow-
der and spices powder should be stored in room temperature. In the course of sampling and sample

preparation, precaution should be taken to avoid contamination or any factors which may cause the
change of residue content.

7 Procedure

7.1 Extraction

Weigh about 5 g (accurate to 0.01 g) of the test sample into 50 mL plastic centrifuge tubes, add
15 mL of ethyl acetate and vortex, centrifuge for 5 min in 8 000 r/min and transfer the supernatant to
a 150 mL glass the add another 15 mL of ethyl acetate into the tubes with residues, centrifuge and
Combine the extracted solution. Then evaperation the solution to 2 mL by rotary evaporator and wait
for cleaning.

7.2 SPE cleanup

N-Alumin SPE column is connected with Carb SPE column that is contain Anhydrous sodium sulfate
with 1 cm high, then condition with 5 mL ethyl acetate, sample and collection,and elute with 3 mL
ethyl acetate, Constant volume to 5 mL and wait for determination by instrument.

7.3 Determination

7.3.1 GC operation conditions

GC operation conditions is as following:

a) Column:HP-5MS capillary column,30 m X 0.25 mm X 0.25 um,or the equivalsit;

b) Temperature program:50 C for 1 min,8 C/min to 300 C for 5min;

¢) Carrier gas:Helium,purity =299.999% , flow rate:1.0 mL/min;

d) Inlet temperature;250 C ;
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e) Injection mode:Splitless,open split valve at 0.75 min;

f) Injection volume:1 uL;

7.3.2 Mass operation conditions

MS operation conditions is as following:

a) Interface temperature:280 C ;

b) lonization source:El;

c) Electron impact;70 eV;

d) lonization source temperature:230 T ;

e) Solvent delay:4 min;

f) Selected monitoring ions(m/z)113,59,114,85;the quantified ion is m/z 113.

7.3.3 GC-MS determination

According to the approximate concentration of the pesticide in the sample solution, select the stand-
ard working solution with similar concentration of the sample solution. The response of DMF in the
standard working solution and the sample solution should be within the linear range of the instrument
detection. The standard working solution should be injected in-between the injections of the sample
solution with one cornmon volume. Under the same conditions of experiment, the retention time of
the unknown sample is the sarme sa the standard working solution; the qualification ions must be
found in the sample mass spectrum after deducting the background,the variation range of the ion ra-

tio are shown by table 1.

Under the above GC-MS operating conditions, the retention time of DMF is about 7.69 mim,and its
mass spectrum are shown by figure A. 1 in annex A.

Table 1—Maximum permitted tolerances relative ion intensities while confirmation %
Relative intensity =50 ==20~50 >=10~20 =10
Permitted tolerances +20 +25 +30 +50

7.3.4 Blank experiment

In addition to not sample,according to the determination of the above steps 7.1~7.3.
10
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8 Calculation and expression of the result

Calculate the content of DMF in the test sample by GC— MS data processor or using the followed for-
mula (1).The result will subtract the value of blank sample.

_AC,-V

& Ag+m

Where:

C —the residue content of DMF in the test sample (mg/kg) ;

A —the height or area of DMF in the test sample;

C.—the concentration of DMF in the standard working solution (ug/mL) ;
V —the final volume of the sample solution (mL) ;

A —the height or area of standard DMF;

m—the sample weight (g).

9 Limit of determination and recovery

The limit of determination of DMF of this method is 0.050 mg/kg,the recovery are listed in table 2.

lable 2—Different media recovery

Material matrix Spiked level/(mg/kg) Recovery/ %
B "3 0.05 82.6~91.0

soy milk : 0.1_ 81.2~96.8

0.5_ ] 86.2~102

o0s “ 7 !— 81.0~904

grape 0.1 - : 95.8~102

05 ‘ -51_.7 ~103

0.05 78.2~ 96_.2

moon cake 0.1 84.6~ 9_8 8
0.5 82.4~98.4

11
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Table 2 (continued)

Material matrix Spiked level/(mg/kg) Recovery/ %
0.05 83.0~954

pork tin 0.1 82.5~94.1
05 87.8~98.4

0.05 83.0~97.6

spices powder 0.1 86.1~101
05 85.8~99.2

0.05 83.0~95.4

milk powder 0.1 82.5~94.1
0.5 91.2~100
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Annex A
(Informative)
GC-MS chromatogram and mass spectrum of the DMF Standard
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Figure A.1—SIM chromatogram of the DMF standard
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