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Determination of atrazine residue in foods for import and export—

Gas chromatography-mass spectrometry (GC-MS) method
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4.7 YRYEHH .50 mL.250 mL.
5 REHES5RE

5.1 KEEH&E
5. 1.1 EXEXR.BZH . RFC.BZHRC.HE

BUACRMERE B 20 500 g R BRI B LIRS CEAWESE S B R ARId.
5.1.2 H#E.ER.EEX . XE. BT

BURRMERE S 2 500 g A& A0 CR Al KRS VI8 G, B e JLE A S TRECIR IR 4
TGRS B H AR,
5.3 & 4. 85

BRRMERER A 1 kg AT EHS S IBHLE  WMES 5 EAERES . BRI,
5.1.4 &%

BUACRMERE L £ 500 g X J0 45 5 A 8 28 A ol LB P 39 50 s XA 45 R AT W RO S B A T L TR AT I O
T KR E T 60 CRYKIS IR 5 . Fr e S 2Rl L 5 AT R H B R TE AL RS
MEB KRR . ARG RESR . EH AR,
5.1.5 #HHE

BUCRMERE B 20 500 g P 5] B ATE A SR B 8 A AR IC
5.2 RKERE

RAS VRIRA Kt % FHERAET 0C~4CRZ Kkl T - 18CUU N R FHMRF. 15
TR R AR B BRAE R B v LB AR S 2 B R s R AR B S B R R AL
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6.1 ®‘E

FRBUARELY 20. 0 g T2 MG Z RBRBUEE FRIR 10. 0 g, BB M AR 5. 0 @) F 250 mL B 284t
M A 20 mL 7K AR EIIA 100 mL PIBR, 3 BT 42 B 3 min, A4 48 BURAN U8 T 250 mL W48
FRIEFE A 50 mL N E 4RI —K . &I . T 40 CAME k4 244 20 mL,
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6.2 &k
6.2.1 BREESELGPO
6.2.1.1 BEBEEH

a) BENEEALAE 700 mm X 25 mm(N{2) ,Bio Beads S-X3, 84 4 # ;

b WA SRR+ D

¢) Wi .4.7 mL/min;

D FESEEI 10 mL;

e)  TRMBERS[A] : 10 min;

0 BRI EIEFHE A 5 min;
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a) g H HP-1701 AR B .30 m < 0. 25 mm(AFR) £ 0. 25 pm. B A2 &

20°C /mi . 5°C/mi
2, 200°C (1 min) o

by AR 50°C (2 min)

o) MR 280°C;

BN RE280C;

e) HWR:AR AERTET 99.999% . # 1. 0 mL/min;

D R pl;

g)  HEHETTA R AR L 2 min 5

b #BEHACGEL

D HBEERE:70 eV;

DMy RS T

k) WM EF (m/2) : B2 B F 200, ST 200,173.202.215;

D ¥R 9. 0 min,
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6.5 HRITEMKRIR
PR AR ab B B 5N (DB R th 35 2 A B B S A RN BR = B fE L
hecV

hs'm

X =

(1)
A

X—HEhERRREE, AN ZE T 5 (me/ke) ;

h——HRER th 35 2 HE Y 0 1 0 1



SN/T 1972—2007

hs

C

PrifE TARR P35 R @ik

PRUE TARWR rh 35 2 A W A T B 22 T (pg/ml)
V— RS A E BB B0 Z T (ml)
REFEMAT R RI AR R A (g) .

7 WURE R BR AN [ 2R

m

7.1 MEARRFAFIEER
AR T 5 Y I S ARG BR AT B ARG PR - M A SRR R LRI D et RRF OSELEOR RER N
0.005 mg/kg; 280 WA T2 B H B M 0. 010 mg/kg.
7.2 MR ESEE R EKER
AR T RN 0 e R R R R R DL R 2
R2 AAERMKEREKESEE

B 5 A R R0k B YR/ (mg/kg) Ie i S i B/ %
& 0.005~0. 200 89.9~104.0
FR 0.005~0, 200 84.8~107.0
pi2 0.005~0. 200 89.6~102.0
KA 0. 005~0, 200 87.0~98.1

B N 0.005~0. 200 87.8~92.5
A= 0.010~0. 200 92.8~105.0
k= 0.010~0, 200 89.3~105.0
A 0.010~0, 200 93.0~99.0
e 28 0. 005~0. 200 93.0~99.0
£ A 0. 005~0. 200 91.0~104.0
4 i 0.005~0. 200 81.8~94.6
X 5 0.005~0, 200 93.5~110. 0
Tk 0.005~0. 200 80.7~91.0
Bk 0.005~0. 200 92.5~98.0
B 0.010~0, 200 87.0~102,0
B 0.005~0. 200 81.0~105.0
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Foreword

Annex A and Annex B of this standard are informative.

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

This standard was drafted by the Jilin Entry-Exit Inspection and Quarantine Bureau of the P. R. C,
Tianjin Entry-Exit Inspection and Quarantine Bureau of the P. R. C, Shenzhen Entry-Exit Inspection
and Quarantine Bureau of the P. R. C and Liaoning Entry-Exit Inspection and Quarantine Bureau of the
P.R.C.

The main drafters of this standard are Wang Mintai, Mu Jun, Lin Anging. Zhou Xiao, Wei Feng, Lan
Fang, Lu Chunmei, and Li Aijun.

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 atrazine residue in foods for
import and export—Gas chromatography-mass
spectrometry (GC-MS) method

1 Scope

This standard specifies the method for determination of atrazine residue in foods for import and ex-
port by gas chromatography-mass spectrometry (GC-MS).

This standard is applicable to determination and confirmation of atrazine residue in orange, apple,

spinach, scallion, carrot, pine-nut kernel, walnut kernel, tea, honey, fish, bovine liver, chicken kid-

ney, corn, brown-rice, licorice and chili paste for import and export.
2 Principle

The test sample is extracted with water-acetone followed by partition with dichloromethane. Prima-
ry clean-up procedure is based on the gel permeation chromatography (GPC), then an active carbon
ENVI-Carb column coupled with one florisil solid phase extraction (SPE) column is used for the sec-
ondary procedure. The elute is condensed and dissolved for determination and confirmation by
GC-MS using external standard method.

3 Reagents and materials

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

3.1 Acetone: Grade for residue analysis.

3.2 Dichloromethane: Grade for residual analysis.
3.3 Cyclohexane: Grade for residual analysis.
3.4 Ethyl acetate: Grade for residual analysis.
3.5 n-Hexane: Grade for residual analysis.

3.6 Sodium chloride.
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3.7 Anhydrous sodium sulfate: Dried at 650°C for 4 hours, then stored in a sealed container.

3.8 Sodium chloride aqueous solution: 20 g/L. Weigh 20 g of sodium chloride. Dissolve with
water and dilute to final volume of 1 000 mL.

3.9 Atrazine standard (atrazine, CgH;;CINs, CAS No. 1912-24-9) . Purity—>98%.
3.10 Standard stock solution: Accurately weigh appropriate amount of atrazine standard and dis-
solve with a little volume of acetone. Dilute with acetone to make final concentration of 100 ;.g/mL.

The solution is stored in a refrigerator at range of 0C ~47C.

3.11 Standard working solution: dilute the standard stock solution with acetone to make required

concentration. The solution is stored in a refrigerator at 0°C ~47TC.
3.12 Florisil SPE tube: florisil, 500 mg, 6 mL, or equivalent.
3.13 Active carbon SPE tube: ENVI-Carb, 250 mg, 6 mL, or equivalent.

3.14 Column of anhydrous sodium sulfate:7.5 ecmx 1.5 cm (i. d. ) ,packed with 5 cm height of an-

hydrous sodium sulfate.

3.15 Film;: 0.45 ,m.

4 Apparatus and equipment

4.1 GC-MS: equipped with electro-impact source (ED.

4.2 GPC. equipped with isocratic pump and fraction collector.
4.3 Homogenizer.

4.4 Rotary vacuum evaporator.

4.5 Stoppered Erlenmeyer flask: 250 mL.

4.6 Separatory funnel: 250 mL.

4.7 Concentrate bottle: 50 mL and 250 mL.
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5 Preparation and storage of test sample

5.1 Preparation of test sample
5.1.1 Corn, brown-rice, tea, pine-nut kernel, walnut kernel and licorice

Take approximately 500 g of representative sample. Smash thoroughly by a pulverizer. Mix thor-
oughly. Put into clean containers. Seal and label them.

5.1.2 Orange, apple, spinach, scallion, and carrot

Take approximately 500 g of representative sample. Collect the edible parts (do not wash with wa-
ter) and cut into minces. Crush with a crusher into pulp. Mix thoroughly. Put into a clean contain-
ers. Seal and label them.

5.1.3 Fish, bovine liver, chicken kidney

Take approximately 1 kg of representative sample. Collect the edible parts. Crush with a crusher.

Mix thoroughly. Put into clean containers. Seal and label them.
5.1.4 Honey

Take about 500 g of representative sample. The non-crystallized sample should be stirred well to
make homogeneous while the crystallized sample must be warmed under a water-bath at no more
than 60°C with the sample bottle covered tightly for prevention of loss of water, mix thoroughly
when all sample has melted. then cool immediately to room temperature. Take the prepared sample
into two sample bottles, seal and label them.

5.1.5 Chilli paste

Take approximately 500 g of representative sample. Mix thoroughly. Put into clean containers. Seal
and label them.

5.2 Storage of test sample

The test samples of cereals, nuts, tea, honey and chilli paste should be stored at the temperature
ranged from 0C to 4C. Other samples should be frozen and stored at the temperature below
—187T. In course of sampling and sample preparation, it must be taken to avoid contamination or
any factors which may cause the change of residue content.
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6 Procedure

6.1 Extraction

Weigh approximately 20.0 g (weigh 10. 0 g for pine-nut kernel, walnut kernel or chilli paste; 5.0 g
for tea or licorice) of the test sample into a 250 mL stoppered Erlenmeyer flask. Add 20 mL of wa-
ter, then 100 mL of acetone into the flask. Homogenize for 3 min by a high speed homogenizer. Fil-
ter the extract into a 250 mL concentrate bottle under vacuum. Extract the residue with 50 mL of ac-
etone again. Combine the filtrates into the same concentrate bottle. Condense to 20 mL by a rotary
evaporator under water bath at 40°C.

Transfer the concentrated extract into a 250 mL separatory funnel. Add 100 mL of sodium chloride
aqueous solution and 100 mL of dichloromethane. Shake for 3 min and stand still for layering. Collect
the dichloromethane phase. The water phase is re-extracted with 2 X 50 mL of dichloromethane
twice. Combine the dichloromethane phases, and pass through a column of anhydrous sodium sulfate
to remove water. Collect the effluent into a 250 mL concentrate bottle and condense to nearly dry-
ness under water bath at 40°C. Add 10 mL of cyclohexane-ethyl acetate (1+ 1) to dissolve the resi-
due (for tea, add 3 mL of n-hexane to dissolve the residue after the sample is condensed to nearly
dryness). Filter through 0.45 pm film for further clean-up procedure.

6.2 Cleaning up

6.2.1 GPC Cleaning up

6.2.1.1 GPC operating condition

a) GPC column: 700 mm X 25 mm (i.d. ), Bio Beads S-X3 or equivalent;

b)> Mobile phase: Cyclohexane-ethyl acetate (1+1);

¢) Flow rate: 4.7 mL/min;

d) Injection volume at sample loop: 10 mL;

e) Time of pre-rinsing: 10 min;

f) GPC balance time: 5 min;

g) Time of collecting the eluate: 21 min~28 min.

10
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6.2.1.2 GPC cleaning up procedure

Take 10 mL of the solution above for purity according to the condition described as the section
6.2.1.1. Condense the solution collected to nearly dryness. Dissolve the residue with 3 mL of
n-hexane for SPE cleaning up (sample solutions of pine-net kernel and walnut kernel should employ

GPC cleaning up procedure described as the section 6. 2. 1. 1 again).

The sample of tea can employ the SPE cleaning up directly without GPC procedure.

6.2.2 SPE Cleaning up

Couple the active carbon SPE tube (3. 12) and flofisil SPE tube (3. 13) up to down. Rinse the two
columns with 8 mL of n-hexane-ethyl acetate in advance. Discard the washing. Transfer the sample
solution into the upper column (sample of orange, spinach, carrot, corn, brown rice, honey or lico-
rice need only undergo active carbon SPE cleaning-up). Then elute with 8 mL of n-hexane-ethyl ace-
tate (3+2). Collect all eluates into a 50 mL concentrate bottle. Evaporate to nearly dry in a40C wa-
ter bath. Dissolve the residue and dilute exactly to 1. 0 mL with acetone for the GC-MS determina-

tion and confirmation.

6.3 Determination

6.3.1 GC-MS operating condition

a) Chromatographic column: HP-1701 silica capillary column, 30 m X 0. 25 mm (i.d. ) X0.25 um, or

equivalent;

20°C /min N . 5C /min N .
—200C (1 min) —270C (18 min);

b) Column temperature: 50C (2 min)

¢) Injector temperature: 2807C ;

d) Interface temperature: 280C ;

e) Carrier gas: Helium. purity>=99.999% ., flow rate 1.0 mL/min;

f) Injection volume: 1 ulL;

g> Injection mode. Splitless. Open the valve after 1.2 min;

h) lonization mode: El;

i) lonization energy: 70 eV;

11
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i) Acquired mode: SIM;

k) Selected monitoring ions (m/2z): ion for quantification is 200 and ions for qualification are 200,
17332023 215;

[) Solvent protection delay: 9.0 min.

6.3.2 GC-MS determination and confirmation

Based on proposed content of atrazine, select the working standard solution with similar concentra-
tion to that of the sample solution. The responses of atrazine in the working standard solution and in
the sample solution should both be within the linear range of the instrumental detection. The work-
ing standard solution is injected in-between the injections of the sample solutions with identical vol-
ume.

The working standard solution and the sample solution are tested according to the condition de-
scribed in section 6. 3. 1. A respected peak of sample solution at the same retention time with that of
the working standard solution will be conformed if all selected ions appear in the subtracted chromat-
ogram, furthermore, the relative ionic abundance tolerance can meets the prescription listed as
table 1, then a positive result for atrazine residue can be provided. The chromatogram and mass
spectrum of the atrazine standard are shown as the figure A. 1 in annex A and as the figure B. 1 in an-
nex B.

Table 1—The maximum tolerance of relative ionic abundance for the qualification and quantification

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

Allowed relative deviation/ % 120 25 +30 150

6.4 Blank test

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

6.5 Calculation and expression of the result

Calculate the content of atrazine residue in the test sample by GC-MS data processor or according to

the formula (1). The result of calculation should be deducted with blank value.

X=" (1)

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

h—the peak height of atrazine in the sample solution;

12
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hs—the peak height of atrazine in the standard working solution;
c—the concentration of atrazine in the standard working solution. ;. g/mL;
V—the final volume of the sample solution, mL;

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

7 Detection limit and recovery

7.1 Limit of guantification

The limit of quantification of the method: orange. apple, spinach, scallion, carrot, honey, fish, bo-
vine live, chicken kidney, corn, brown-rice, 0. 005 mg/kg; tea, pine-nut kernel, walnut kernel, lico-
rice and chili paste, 0. 010 mg/kg.

7.2 Range of fortification and recovery

7.3 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 Fortified range/(mg/kg) Recovery range/ %
orange 0. 005~0. 200 89.9~104.0
apple 0. 005~0. 200 84.8~107.0
spinach 0. 005~0. 200 89.6~102.0
scallion 0. 005~0. 200 87.0~98.1
carrot 0.005~0. 200 87.8~92.5
pine-nut kernel 0.010~0. 200 92.8~105.0
walnut kernel 0.010~0. 200 89.3~105.0
tea 0.010~0. 200 93.0~99.0
honey 0. 005~0. 200 93.0~99.0
fish 0. 005~0. 200 91.0~104.0
bovine liver 0.005~0. 200 81.8~94.6
chicken kidney 0. 005~0. 200 93.5~110.0
corn 0. 005~0. 200 80.7~91.0
brown-rice 0.005~0. 200 92.5~98.0
licorice 0.010~0. 200 87.0~102.0
chili paste 0. 005~0. 200 81.0~105.0
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Annex A
(informative)

GC-MS selected ion chromatogram of the atrazine standard

6 0007

atrazine

5 000

4 0007

3 000+

2 000

1 000

T T T
10.00 15. 00 20. 00 25.00 min

Figure A. 1—GC-MS selected ion chromatogram of the atrazine standard (1.0 ;. g/mL)

Annex B
(informative)
GC-MS spectrum of atrazine standard

200

160 000
140 000
120 000
215
100 000
80 000

60 000

40 000

20 000

podle 1 226 239 253 269 281 293 309
T T — i T T E—

200 250 300 m/z

Figure B. 1—GC-MS spectrum of atrazine standard

14



SN/T 1972-2007

SRR PN oF g
o fr
HEHARMPFREREENRNAE
SHEeE-REE
SN/T 19722007

*

oOE AR M R A B R
R ENM T =R 16 5
IS T 2 T : 100045
Wik www. spc. net, cn
5 : 68523946 68517548
r [ AR O R 2R B BRI BRI

*

JEA 880 <1230 1/16 Epsk 1.25 F#H 29 T

2007 4F 11 HE—RR 2007 4E 11 H 5B — R EIRI
Ei 4 1—2 000

*

5 155066 « 2-18253 & 12.00 TT

SN/T 1972—2007



