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1 EHE

FARAERLE T R oP U R B A TR R A - B A T AN A v
AARAERE P TR R R B Y B B e AR R P R U R B R
RE TR E .

2 FERE

BRAE A I BRI, LA TE O S8 B0 40 B2 A4 K 4 M (PSA) 1 A0 2 BURE ¥ 4L, A S B - L = TR
BB , SMn ik E B .

3 RFFnEE

B3 ERESN BT RGN ¥ 2 2 BT 48, 2K g kR K .

3.1 WE:RB%.
3.2 ZHF:RE%.
3.3 ECk:RE%.
3.4 SAL4N.650°CRIBE 4 h, BEATRBHRH, £,
3.5 WE-+FESHG+H7) B 300 mL AE, WA 700 mL Eo b, R 585H.
3.6 & B BEHRYE & (Fipronil, C, H,Cl, Fs N, OS, CAS 120067-37-3) : i fF K F&F 96.5%.
3.7 FARERERBEOES . ERKRBGERRES, A2 B W E#, 3 D73 E 8K E R
1.0 mg/mLEGAREMB AR . RETEHEHNR+ICREGC.OWBREYRENRETHEER. RE
F—18CuksH .
3.8 WEZ 84 1ER (Primary Secondary amine, PSA) B A BUAE : 500 mg,3 mL s{AH23E .
B 5EE

SRR A AR,

B E .

WA .

TERZE KA

ARG

HEBELE .50 mL.100 mL,

YRZE#R .50 mL.100 mL,
BHE.1 mL.2 mL.5 mL.,10 mL,

-

Pl S O o o A
NG D WN —

)]

REHEFEREF

5.1 REHE
51.1 B8

BUR ARF RSB 500 g, FAEBERILEERIFEN 2.0 mm LA, B350 85 6HE R,
1
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NEABESHHNERN B RHERIE.
5.1.2 KR:EEK

A R MR 500 g, W H AT & AR YIREE KK & SR f i TR . B HEA
HERARN, BH L RRARIT.
5.1.3 ARAHG

BRA R FHERER 500 g, AT AW BWBENAI B S EABREBZNEIRE. BH 559
FRid.
5.1.4 HEREHN®

RAREMWRERE 500 g, T4 58 0B S BB 5  NA SRR ER &, EERE
RT R RRE TAEE 60CHR/KBFRR RS, SHBERAAERS, RERNEE R, £
BB BB KB R . BARESEKNERS B RYRIE.
5.1.5 Zm

BUA R MR & 500 g, FIEERHL M BRIED 2.0 mm B, BY.BABSNERESRN,
B RBIRIc.
5.1.6 B

BUA I EYERE S 500 g, FIERILSBRIET 20 mm BIFALF. B, ¥ 45 BB MR, 45
BAESNERESNBA  AHRIE.
5.1.7 K=&

BUA R F AL 500 g, AFFBURE & R B 20 1 ke, ROT B ALK B B A BRI S, B0 RH
B, 53 B A G A B AR R . BEDIFRBIARE.
5.2 RHERE

BMARRHET 0C~ACHRE: KBRMBER IR T —18CUTRHRF. TR R 5K
BESES, NIRRT LEREEREY SRR,

6 WESE

6.1 I

FREL10 g EBECH B ZE 0.1 @ F 100 mL EEH LB H, A 10 mL 7K, EHMA 40 mL ZJF
(3.2), I3 PR 85 80 A0 SR 4R T 2 moin (i A i 28 U3 B RU4R 5 10 min) , FEANA 5 g @A (3. ), RIZY
# % 10 min,3 000r/ min Z.{> 10 min,
6.2 %k
6.2.1 W-BoWAEL

B EEREBOK 20 mL(H3E .58 RO 10 mL(EA TS JE R 56 8 AR R RS D %
BZE 50 mL BEBLEW SH,MA 10 mL IEE 553, 3),3%#E 3 min, BB, FE LBIEC KHE,
BRI nL FEREEBRE-R . FEECHEM: TREZHEHKET 100 mL WM P, T 40CKEF
WHZETIMA 1.0 mL B+ IET 5% (3. ) WERE .
6.2.2 FE{HZER(SPE) &4

BT 5 mL PIER+IE O A5 (3. 5 sk PSA H: . WA (6. 2. DFAKEH, A 10 mL I+ IES
£ (3. 5)HEATVREE, BRI M B /N T T 2 mL/min, WELIPYEHEBT 50 mL KM, T 40CKEH
WHBET. AR+ ECKG HBRBHERZE 1.0 mL, SHEE-FENNE.
6.3 WxE
6.3.1 S|EGE-RILEEHE

a) ik HP-5MS AHEEHMEHR,30 mX0. 25 mm(PAR), BE 0. 25 pm, RAHHH ;

b) fASEEE ARERE R 70°C, L 30°C/ min B FHEZE 200°C, £+ 10 min, LA 50°C/min
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BEFHEZE 270°C £ % 4 min;

c) ﬁ#ﬂiﬁﬁ:%oﬁ;

& AE-REEORE:280C;

e) BR:ES,MFERTETF 99.999%,HEBRK,HLE 1. 45 MPa;

D #EE.1pL;

g) PR L4 W R, 0. 65 min J5 T

h BEFRAfhEaE;

D BEFHEERE:150C;

D PERFFREE:1507C;

k) REA B S4ERTET 99.9%;

D WeEFRX - BEETFRENFR;

m) EEBWEF (n/2). B8 366, M 333.368.400;

n) ¥EFIAER 4. 0 min,
6.3.2 SiEEH-RiLEEYUZHIE

RIBRER P Y & B0, 45 E W B A IE MR v TAEVS W, AR E LA S B E R RS m
FEWSE , b A T A 1 VAR o R A e R0 L 15 o oz 24 o7 7E X B U A SRR T Y

WMREBRSRETEFBRYEES FAEE P, EHAREH A AEELH,. FEENRERE
BRSSP, TS TN ER L SRERN NS FHEE L, HAEAKFTER
WCAFEBERLE 1D, #£6.3.1 Z4F, RRBEABENER 11. 1 min, HRWEF (m/2) K m/z 366,
333,368,400 ERE K 100 ¢ 27 ¢ 70 : 35X HATHIE; MIFE BB F m/z 366 Xf FHHFTIMRE:E
B, £6.3. 1 &4T,.RABREYHSHERIE-RIESETFTRAEEMNSAMRIEESLHX AR
B A 1fups% B A B.1,

F1 FHAEMHSHGE-RENENEFEERABTTRE

AR R (M) /% >50 >20~50 >10~20 <10
GC-MS/NCI #3325
+20 +25 +30 450
EEBRRKAFRE/Y :

6.4 ZRItEIER
AeEEEELENEERN(DITEREFRREREE.

X= hs Xm (1

KA ‘
X— AP RARERE R, BN ERE TR (ng/ke) ;
h——FE Y& AP 9 HL I Y 8 B U4 R , A 0 BEOK (mm) 5
hs v AR 9L B 6 35 0 5 , A3 0 BB 0K (mum) 5
c—FRETER PR AFE R E, B R B Z S (pg/mL) ;5
V—HBRAEFER, B RZF(mL);
m——RARBHITRBEN R R, R R (R .

7 WEERR.ERXE

7.1 MEER
2 T i 1 T 2 ARBR 2 0. 002 mg/kg.
7.2 [

B B IO VR BE B ISR I SR B R 2.
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2 HRNEMRERDEENTEIE

ke B/ (pg/kg) | BEREEE/% FE R B/ (ng/kg) | ENRETE/ %
2 90.0~110.0 2 90.0~110.0
Wk 4 95.0~107. 5 s 4 92.5~107.5
10 97.0~112.0 10 97.0~119.0
2 95.0~110.0 2 90. 0~110.0
# 4 97.5~110.0 %% 4 92.5~107.5
10 96.0~112.0 10 96,0~112.0
2 81.5~100. 8 2 95.0~115.0
BE 4 92.5~107.5 R 4 92.5~107.5
10 96.0~112.0 10 95.0~114.0
2 90.0~110.0 2 90,0~110.0
pi R 4 90.0~112.5 >34 4 97.5~112.5
10 94.0~117.0 10 97.0~113.0
2 90.0~110.0 2 95, 0~110.0
X B 4 95.0~107.5 M 4 92.5~115.0
10 94, 0~112.0 10 94, 0~115.0
2 90.0~ 110.0
A 4 92.5~112.5
10 94,0~112.0
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Foreword

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

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

This standard was drafted by the Shandong Entry-Exit Inspection and Quarantine Bureau,Hunan En-
try-Exit Inspection and Quarantine Bureau and Jiangsu Extry-Exit Inspection and Quarantine Bureau of

the People’s Republic of China.

This main drafters of this standard are: Wang Jianhua, Li Jie, Huang Zhi giang,Shen Cheng yu, Caifa
Sun zhongsong Wang Jingtang

This standard is a professional one which is 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 fipronil residues in food for
import and export—GC-MS method

1 Scope

This standard specifies the method of sample preparation and determination of fipronil residue in
foodstuffs by gas chromatography-mass spectrometry.

This standard is applicable to the determination and confirmation of fipronil residue in spinach,lotus,
strawberry, peanut, chicken, pork, ling,honey, chestnut, tea and soy.

2 Principle

The test sample is extracted with acetonitrile, then the extract is partitioned with n-hexane before
cleaning up procedure by passing through a PSA solid phase extraction (SPE) column, The deter-
mined by GC-NCI-MS,and quantitated by 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:residual grade.

3.2 Acetonitrile: residual grade.

3.3 n-Hexane. residual grade.

3.4 Sodium chloride:heated at 650°C for 4 h,and stored in a sealed container.

3.5 Acetone-n-Hexane (3+7) ;Dilute 390 mL acetone with n-Hexane to the volume of 1 000 mL.
3.6 Fipronil standard (Fiprbnil,C1zH4CI2 FsN,OS,CAS 120067-37-3) : Purity=>96.5%.

3.7 Standard stock solution: Accurately weigh appropriate amount of fipronil standard and dissolve
with a little volume of acetone followed by a further dilution to the final concentration of 1. 0 mg/mL. Then

dilute the standard stock solution with acetone to make standard working solution. of required con-
7
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centration and stored at —18 C.

3.8 SPE column:500 mg,3 mL or equivalent.
4 Apparatus and equipment

4.1 Gas chromatography equipped with negative chemical ionization mass spectrometry.
4,2 SPE-12G Column Processor.

4,3 Homogenizer.

4.4 Rotary vacuum evaporator.

_4. 5 Nitrogen evaporator.

4.6 Centrifuge tube:50 mL,100 mL with stopper.

4.7 Concentrating bottle:50 mL,100 mL.

4.8 Graduated pipettes:1 mL,2 mL,5 mL,10 mL.
5 Preparation and storage of test sample

5.1 Preparation of test sample

5.1.1 Cereals

Take approximately 500 g of representative sample. Grind with a grinder to pass through a 2. 0 mm
round-hole sieve. Mix thoroughly and divide into two equal portions. Each portion is placed into a
clean container,as test sample,sealed and labelled. ’

5.1.2 Fruits and vegetables

Take approximately 500 g of representative sample (without wash by water). The edible parts are
blended and homogenized in a high speed blender. Divide into two equal portions. Each portion is
placed into a clean container as test sample,sealed and labelled.

5.1.3 Meat and meat product

Take approximately 500 g of representative sample. The edible parts are blended and homogenized in
8
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a high speed blender. Divide into two equal portions. Each portion is placed into a clean container as
the test sample, sealed and labeled.

5.1.4 Honey and honey product

Take approximately 500 g of representative sample. Homoenize the non- crystallization honey and the
crystallized honey in the sample bottle should be warmed under water bath at the temperature of no
more than 60°C. Shake the bottel until the sample is completely dissolved. Sample should be homoge-
nized and cooled down to room temperature rapidly. Do prevent the evaporating of water during the
heating procedure. Then place into a clean container as the test sample,sealed and labeled.

5.1.5 Tea

. Take approximately 500 g of representative sample. Grind and pass through a 2. 0 mm round-hole
sieve. Mix thoroughly and place into a clean container as the test sample,sealed and labeled.

5.1.6 Nut

Take approximately 500 g of representative sample, Grind and pass through a 2. 0 mm round-hole
sieve. Mix thoroughly and place into a clean container as the test sample,sealed and labeled.

5.1.7 Agquatic product

Take approximately 500 g of representative sample. The edible parts are blended and homogenized in
a high speed blender. Divide into two equal portions. Each portion is placed into a clean container as
the test sample,sealed and labeled.

5.2 Storage of test sample

The test samples of cereals and oil seeds should be stored at the range of 0°C ~4°C. The test samples
of fruits and vegetables should be stored below —18C. During sampling and sample preparation, pre-

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

6 Procedure

6.1 Extraction

Weigh ca. 10 g of the test sample into a 100 mL centrifuge tube equipped with a stopper. And accu-
rately add 10 mL of water,40mL acetonitrile(3. 2) into the flask. Extract for 2 min in a high speed ho-
mogenizer(shake for 10 min for sauce and honey only). Add 5 g Sodium chloride (3. 4) , shake for
10 min, centrifuge for 10 min at 3 000 r/min.
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6.2 Cleaning up

6.2.1 Liquid/liquid partition

Transfer the 20 mL (spinach, lotus, strawberry) or 10 mL (peanut, chicken, pork, ling, honey, chest-
nut, tea and sauce) of supematant into a 50 mL centrifuge tube(4. 5) ;add 10 mL of hexane, shake for
3 min and place aside for separation. Discard the hexane phase. Repeat above procedure and condense
acetonitrile to nearly dryness by a rotary evaporator at 40 C. Dissolve the residue with 1. 0 mL of ac-
etone-hexane (3.5) for SPE purification.

6.2.2 SPE cleaning up

Rinse a PSA column with 5 mL of acetone-hexane (3. 5). Load the above solution to column. Elute the
column with 10 mL of acetone-hexane (3. 5) ,and flow rate below 2 mL/min. all eluates are transfered
into a 50 mL concentrate bottle and evaporated to dryness by a rotary evaporator at 40 C. Dissolve
the residue with acetone-hexane(3. 5) to exact volume of 1.0 mL for determination by GC-MS.

6.3 Determination

6.3.1 GC-MS operating condition

a) Chromatographic column:HP-5MS silica capillary column 30 m X 0. 25 mm (i. d.),0. 25 pm film
thickness,and or equivalent;

b) Column temperature: 70°C , ramp at 30°C/min to 200C , hold for 10 min, and then increase at
50°C /min to 270°C ,hold for 4 min;

¢) Injector temperature:250C ;

d) Interface temperature:280C ;

e) Carrier gas:Helium, purity>>99. 999 % ,constant pressure mode:1. 45 MPa;
) Injection volume:1 plL;

g) Injection mode Splitless,open the valve after 0. 656 min;

h) Electrical ionization mode:NCI;

i) Quadropole temperature:1507C ;

i) lon source temperature:150C ;
10
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k) - Methane >>99. 99% ;

) Selected ion monitoring mode;

m) Monitoring ions (m/z) :quantitied by 366, qualified by 333,368,400;
n) Solvent delay:4. 0 min,

6.3.2 AQuantitation and qualification by GC-MS

Select appropriate standard working solution with similar concentration level to that in sample solu-
tion, The standard working solution should be injected before and between the injections of the sam-
ple solutions with same injection volume. The response value of fipronil in the standard working solu-
tion and sample solution should be within the linear range of the instrumental detection.

Permitted tolerance for similarity of relative abundance ratio is listed as table 1. When retention time
of target peak is according with that of standard solution, postitive samle will be proved based on se-
lected monitoring ions (m/z) 366,333,368,400 (relative abundance ratio; 100 : 27 : 70 ¢ 35), with
(m/z) 366 for quantitation. Under chromatographic condition above(6. 3. 1), rention time of fipronil
standard is 11. 1 min,GC-MS selected ion chromatogram and mass spectrum of the fipronil standard
are shown respectively as figure A. 1 in annex A and figure B. 1 in annex B,

Table 1—Maximum permitted tolerance for relative ion intensities using
a range of mass spectrometric techniques

Relative intensity(base peak) /% >50 >20~50 >10~20 <10

GC-MS/NCl(relative) /% +20 +25 +30 +50

6.4 Calculation and expression of the result

Calculate the content of fipronil residue in the test sample by GC-MS data processor or according to
the followed formula(1) .

_hxecxV
hsg X m

where
X—the residue content of fipronil in the test sample, mg/kg;
h—the peak height of fipronil in the sample solution,mm;

hs—the peak height of fipronil in the standard working solution,mm;
1
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c—the concentration of fipronil in the standard working solution, ug/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 Limit of determination and recovery

7.1 Limit of determination
The limit of determination of this method is 0. 002 mg/kg.
7.2 Recovery

The experimental data of the concentrations of fipronil in the fortified sample and its corresponding
recoveries are:seen in table 2.

Table 2—The experimental data of the concentrations of fipronil in the
fortified sample and its corresponding recoveries

sample Added concentrations/| Recovery range/ sample Added concentrations/| Recovery rangs/
(e 9/kg) % (e g/ka) %
2 90.0~110.0 2 90.0~110.0
spinach 4 95.0~107.5 ling 4 92.5~107.5
10 97.0~112.0 10 97.0~119.0
2 95.0~110.0 2 90.0~110.0
lotus 4 97.5~110.0 honey 4 92.5~107.5
10 96.0~112.0 10 96.0~112.0
2 81.5~100.8 2 95.0~115.0
strawberry 4 92.5~107.5 chestnut 4 92.5~107.5
10 96.0~112.0 10 95.0~114.0
_ 2 90.0~110.0 2 90.0~110.0
peanut 4 90.0~112.5 tea 4 97.5~112.5
10 94.0~117.0 10 97.0~113.0
2 90.0~110.0 2 95.0~110.0
chicken 4 95.0~107.5 soy 4 92.5~115.0
10 94.0~112.0 10 94.0~115.0
2 90.0~ 110.0
pork 4 92.56~112.5
10 94.0~112.0

12
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Annex A
(informative)
GC-MS total ion chromatogram of the fipronil standard

TIC:10PPB.D
11.15

. L
5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.0019.00 min

Figure A. 1—GC-MS total ion chromatogram of the fipronil standard
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Annex B
(informative)
Mass spectrum of the fipronil standard

Scan 850(11. 202 min) :FIPRO.D
366

400

384
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Figure B. 1—Mass spectrum of the fipronil standard
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