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Foreword

Annex A and Annex B of this standard are informative.,

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

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

This standard was mainly drafted by Wang Mingtai, Mu Jun, Dai Hua, Ma Xiaogang, Zhang Daihui,
Zhou Xiao,Li Aijun,and Chang Donghua.

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

Note, this English version,a translation from the Chinese text,is only for reference.



SN/T 1948—2007

Determination of sodium cyclamate in foods for
import and export—LC-MS/MS method
1 Scope

The standard specifies the method for sample preparation and determination of sodium cyclamate in
foods for import and export by liquid chromatography-tandem mass spectrometry (LC-MS/MS),

This standard is applicable to determination and confirmation of sodium cyclamate content in foods

including canned fruit, thick grape juice, wine, cake, candy, sweet sauce, and pickled vegetables for
import and export.

2 Principle

The test sample is extracted with water by one ultrasonic processor. After centrifugation,the super-
natant is determined and quantified by LC-MS/MS using external standard method.

3 Reagents and materials

All the reagents used should be of analytical grade unless specified. "Water” is redistilled water.
3.1 Acetic acid.

3.2 Acetonitrile:GC grade.

3.3 0. 1% acetic acid-water solution{ V/V}:take 4 mL of acetic acid and dilute with water to
4 000 mL.

3.4 Sodium cyclamate standard (C;H,;NNaQ,;S.CAS No. 139-05-9) :purity=>99%.

3.5 Standard stock solution; accurately weigh appropriate amount of sodium eyclamate standard
and dissolve with a little volume of water. Dilute with water to 500 pg/mL as standard stock solu-
tion. The solution is stored in a refrigerator at range of 0C ~4T.

3.6 Intermediate standard solution:transfer a certain volume of the standard stock solution. Dilute
with water to make 1 pg/mb of intermediate standard solution. The solution is stored in a refrigera-
tor at range of 0T ~47C,

3.7 Standard working solution:transfer a certain volume of the intermediate standard solution. Di-

lute with water to make required standard solution. The solution is stored in refrigerator at
7
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0T ~4T.

3.8 Film:0.45 um (water phase),

4 Apparatus and equipments

4.1 LC-MS/MS;Equipped with electrospray ionization (ESD.
4.2 Vortex mixer.

4.3 Ultrasonic processor.

4,4 Centrifuge,

5 Preparation and storage of test sample

5.1 Preparation of test sample

5.1.1 Canned fruit

Open original sample at the roo _‘?iéffper'anre. Weigh the liquid ahd the solid separately. Take

approximate 1 kg of representative sample. Smash }

heroughly by a vortex mixer. Put in clean
containers. Seal and labe! them. A

5.1.2 Wine and juice

Take approximately 1 kg of origir
containers. Seal and label them.|

Jf;‘:nqﬂ‘ “y
. $rmash Tfiorou;\k in a;eramic barrel. Put into clean
5.1.3 Cake and candy
Take approximate 1 kg of representat e_ggr_pgle” Quarter the sample to 200 g according to diagonal
method. Grind into mince in a glass motor. Mix thoroughly. Put in clean containers, Seal and label
them.

5.1.4 Sweet sauce and pickled vegetable

Take approximate 1 kg of representative sample. Quarter the sample to 500 g according to diagonal
method. Crush by a crusher. Put in clean containers. Seal and label them.

5.2 Storage of test sample

The samples should be stored at GT ~47T. In the course of sampling and sample preparation, it
) _
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should be taken to avoid contamination or any factors which may cause the change of residue con-
tent. '

6 Procedure

6.1 Extraction

6.1.1 Canned fruit,cakes, candy,sweet sauce, pickled vegetables and concentrated juice

Weigh approximately 1. 0 g (accurate to 0, 01 g) of the test sample into a 50 mL centrifuge tube.

Add 8. 0 mL water and mix thor

- min infthe ultrasonic processor. Centri-
fuge for 10 min at 4 000 r/min. ilter the extract into a call brated flask and dilute with water to final

volume of 10 mL. The supernatant Iayer is passed through a 0. 45 p.m film. The filtrate is for the LC-

MS/MS determination and confirmation. ,:)
7 __},*
6.1.2 Wine e
e g ,
Accurately transfer 2 mL of wing. Pass througﬁz&*ﬂ@mﬁmhe filtrate is for the LC-MS/MS

determination.

6.2 Determination

6.2.1 LC operating condition
a) Chromatographic column:E 'end-C.iB.ZS mmxd.,é‘”m i. .. - .size b pm,or equi\‘falent;
b) 0.1% acetic acid agueous '.oiutiqi:-meth nol:(df

c) Flow rate:0.6 mL/min;

d> Injection volume:5 plL;

) Column temperature; room temperature.

6.2,.2 MS/MS conditionh

a) lonization source.ESI;

b) Scan mode;negative ion mode;

¢) Monitor mode: multiple reaction monitoring (MBM);

d) Nebulizer gas,curtain gas.auxiliary gas.and collision gas are all ultra pure nitrogen. Before usage
9
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all gas flow must be optimized to guarantee the required sensitivity of the MS detector. The de-
tailed parameters are shown in Annex A. 1.

e) 15,GS1,CUR,GS2,DP,and CE should be optimized to the most sensitive level. The referred con-
ditions and the ions for confirmation and quantification are showed in Annex A. 1.

6.2.3 LC-MS/MS determination and confirmation

6.2.3.1 According to the above LC-MS/MS operating condition,determine the sample solution and
the working standard solution. The responses should be within the linear range of the instrument de-
tection. Quantification is calculated by chromatcgraphic peak area using external standard method.
At the abgve-mentioned chromatographic operating condition, the retention time of sodium cycla-
mate is about 5.0 min. Selected ion current chromatogram of sodium cyclamate is figure B. 1 in An-
nex B. The mass spectrum of the MS2 fragments is figure B. 2 in Annex B.

6.2.3.2 |If a respected peak of sample solution appears at the same retention time as that of the
peak of the standard in the selected ion current chromatograph,both positive ion mode and negative
ion mode can be scanned (choose 202. 2/122. 0 at positive ion mode; 178, 2/79. 8 at negative ion
mode) ,and confirmation is performed according to the abundance ratio of these two groups of ions.
The parameters of LC-MS/MS at negative ion mode and positive ion mode are listed in Annex A,

6.2.3.3 At the same experimental status,if the deviation between the retention time of the test
sample and the time of the standard working solution is withint 2. 5% ,and the tolerances between
the relative abundance of the qualification ions of the test sample and that of the standard working
solution is not over the range described in Table 1, the targeted compound exists in the sample is
confirmed.

Table 1—Maximum permitted tolerances for relative fon intensities while confirmation

Relative ionic abundance/% =50 =>20~50 >10~20 <10

Allowed relative deviation/% +20 +25 +30 +50

6.4 Blank test

Blank test will be conducted according to the procedures above without sample addition.

7 Calculation and expression of result

Calculate the content of sodium cyclamate in the test sample by data processor of the work station
of this spectrometer or according to the formula (1) The result of calculation should be deducted
with blank value.

_Aec-V
A, m

10



SN/T 1948—2007

where

X-—the residue content of sodium cyclamate in the test sample, mg/kg.

A—the peak height of sodium cyclamate in the sample solution.
A,—the peak height of sodium cyclamate in the standard working solution.

c—the concentration of sodium cyclamate in the standard working solution, pg/mL.
V—the final volume of the sample solution,mL;

m—the corresponding mass of the test sample representing the fina! sample solution.g.
8 Detection limit and recovery

8.1 Limit of quantification

The limit of quantification of the method is 0. 10 mg/kg.

8.2 Range of fortification and recovery

The ranges of fortification and recovery of this method are shown in table 2.

Table 2—The range of fortification and recovery of this method

Sample Fortification range/(mg/kg) Recovery range/%
concentrate grape juice 0.10~1,00 81.2~101.0
cake 0.10~1,00 80.2~99.4
sweet sauce 0.10~1.00 81.56~99.9
pickled vegetable ‘ 0.10~1,00 82.6~101.3
candy 0.10~1.00 80.1~100.0

wina 0.10~1.00 84.9~100.0 ,
can 0.10~1.00 82.1~102.0

11
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Annex A
(informative annex)
Refered LC-MS/MS parameters under negative ion mode and positive ion mode"

A.1 Refered LC-MS/MS parameters under negative ion mode
Monitoring ions and voltages:

a) Electrospray voltage (I3): -4 500 V;

b) lon source gas 1 (GS1):10 e

¢) Curtain gas pressure (CUR) 10Psa,

d> lon source gas 2 (GS2):30 Psi;

e)> Temperature (TEM).500C ;

f) Collisionaily activated dissoc:at.io aas Q_AD)‘AD ml._)min; }

g) Qualification ion pairs, quantitation .i'gh:béi.r',declusterinq poten:}ial (DP), collision energy (CE),
collision cell exit potential (CXP),entrance potentiak(EP) is shown in Table A, 1

Table A. 1—Qualificationfor "pairs, quantffication ion-pair.deél ﬁtering potential (DP) ,
collision energy(CES’; baui's‘;'i'éér cell exit potential (CXP) ,entrince potentiat (EP)
Compound Q1/Q3(rf ). 5 Dw{u time/mé | NOP/V | EP/V | CE/V CXP/V
"

sodium cyclamate 178.2/78. f 200 ;" |- 60 -9 -37 -8

A.2 Refered LC-MS/MS paramgters un erlpééftivj ion fiode |

/
Monitoring ions and voltages.
a) Electrospray voltage (1S):5 000 V;
b) lon source gas 1 (GS1):40 Psi;

¢) Curtain gas pressure (CUR) .20 Psi;

d) lon source gas 2 (G32) .45 Psi;

1) Non-commercial statement.the reference mass parameters in Annex A are accomplished by APl 4 000 LC-MS/
MS, the equipment and its type involved in the standard method is only for reference and not related to any
commercial aim,and the analysts are encouraged to use equipments of different corporation or different type.

12
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e) Temperature (TEM).500C ;
f) Collisionally activated dissociation gas (CAD) ;7 mL/min;

@) Qualification ion pairs, quantification ion pair, declustering potential (DP) , collision energy
(CE), collision cell exit potential (CXP),entrance potential (EP) is shown in Table A. 2

Table A. 2—Qualification ion pairs,quantification ion pair, declustering potential (DP),
collision energy (CE),collision cell exit potential (CXP),entrance potential (EP)

Compound Q1/Q3(m/2) Dwell time/ms DP/V EP/V CE/V CXP/V

sodium cyclamate 202.2/122.0 500 48.08 9. 14 12.50 6. 30

13
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Annex B
(informative annex)
LC-MS/MS selected ion chromatogram and LC-MS/MS spectrum of sodium cyclamate standard
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Figure B. 1—LC-MS/MS selected ion chromatogram of sodium cyclamate standard
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Figure B. 2—LC-MS/MS spectrum of sodium cyclamate standard
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