REANREME BN EWIEWEITI IRE

SN/T 1753—2016
{4 SN/T 1753—2006

H O AR o AR R EE R
SERM 2-AEEHWMEERHONE
R AR - R /IR

Determination of thiophanate-methyl, thiabendazole, carbendazim and

Z2-aminobenzimidazole residues in concentrated juices
for export—LC-MS/MS method

2016-06-28 & 2017-02-01 £ h

g R = PA S - R S 1 % 7
ESE IR S AN SR SIS






SN/T 1753—2016

Bl B

AFRER IR GB/T 1.1—2009 45 44 0 #0  f &% ,

APRHEALHE SN/T 17532006t O GE R TP R AE ZRARERMNEVE SRHMEA
i),

AbrdES SN/T 1753—2006 ML FEBE &I T .

—— M T AR

—— AN T WP IE U R A 2-F A JF ok 5 B LAY [E] B E L W E kR A A

i /R

WEBEAR XA LA EFTREN BT R . A X6 & A5 HLH A &8 18 51 X 84 ] ) 5T 4

AfrEHEZAMEBATEEFREZRASEHIFHO,

At RPN PEAREMETT A ABERERZR . PEANRILME FH AR
i hENRIEFEPETE N ABEREES . 7 KE,

AR FERE A VR BE ZH . B2ELE8 . BFK. TRO . E T AL B,

7 7 o BT AR A o ) 1 UK R AR 5 A 1 L A
——SN/T 1753—2006.



www . bzFxw.com




SN/T 1753—2016

HORFRTHPRERER EEHX .
ZERM2-[EFH KB AEBERNE
A8 B iE-fR g/ i

1 EH

APRfERE T O R b PR A R E R R L B R 2-%0 8 AT R ik B i R 6T
Jo i /I E T
A bR S T A g0 He vt b P RE A A R PR T R 2B R F 2 R R T DR R B B ek 1) R A

2 AMeEsIAXH

T o SR F A SO R R AT i, FLAETE H WA 5 SCfF AT B Ay R A i H 4
. NLIEASTE BB 91 SO o Hedd i M AS (L% BT A7 0948 o4 80 3 T B A SCHE
GB/T 6682 43 #1392 %545 F /K Bk Al 48 F7 2

3 AIERE

WFELL 0.2 mol/ L 8RS 8N ia MM B S S P i e 1y pH 2 8.5~8.6 Jli H e L. 2 2
T A NN AR CPSA) REF AL T8O €3 Bl / o ORI S0 3206 et

4 3 F0H R

B AE 7 A UL, B AT RN ) R 2 i al . K A GB/T 6682 BLSE ) — 20K .
4.1 Wi (hifali.
4.2 HEE @Al
4.3 XK. (ke
4.4 WG, A8a,
4.5 LM A%k,
4.6 R 8. Na.HPO, « 12H. 0.
4.7 AfLHEN.
4.8 JCOKBEAREEN : HIGi7E 650 CHYLE 4 h, P8 b 2 H S & H .
4.9 BERE: T =850,
4.10 WA RABRHES:CLoH N, 0,8, .CAS 5 23564-05-8. 4li B K T ol % F 98 %0 5 0 14 A b1 M 5
Cio HNGS.CAS 47 148-79-8, 4 [ K Fol FF 980 : ZE RErES :Co H N, O, CAS %5 10605-21-7, 4fi
A F ok %1 08% : 2- 3L ko by e S . Co Ho N, L CAS 55 934-32-7, 4l 8 K Foll %1 98%.
411 0.2 mol/L. M A HNIE R - BRI 17,91 g MR A BN HAKIEM.ERE 250 ml.,
4.12 2 mol/L Z ¥ AL 845 FREC 8.0 g S {8l FIKIEM . E R % 100 mL,
4.13 M- M ARG+ 1) 4L 300 mL ZB5F1 100 mL B %R AT



SN/T 1753—2016

414 10 mmol/L Z B (Z 0.1 0P F) . FRHL 0.77 g ZM & JHAKBR . MA 1 mL PR, HAEEE
1L,

415 HREE-10 mmol/L ZME (X 0.1 H R B -10 mL HEMA 90 mL 10 mmol/L Z B & (&
0.1% W) 4.14),iR5].

4.16 DRMERE SIS W MIMETR R 10 mgORF 8 3] 0.1 me) Z4HaMES T 100 mL iz @, P8
¥ R OF E A ZZIBE, 40 50 AC A BE R 100 pg/mL RIPRHERE &3, T —18 TEROEHRTE.

417 BEFEDEIR - MEFHRR S RERSRK 10 mL F 100 mL EAERE P AP EEZZE,
BCRLKEE R 10 pg/ml MRS FRER RIFE B, T —18 CTEERF.

4.18 BRAEWHETLFB - WIETEEHMEMOEAELERRTE NERERSIFE LIERK.

4.19 PSA BIAHHZFERHE 500 mg/3 mL. .3k H Y&, ERAAM ] g LAKGARMN, H 4 mL L5 X5
(4.13) ik TS F

420 PEHL.0.22 pm,FHHLER.

5 UEEMmigsE

5.1 MO (o - i / Joa % 1K A 4 - AC vl 35 55 vpy B U(ESD)
5.2 HWFXKF.®& 0.1 mg,0.00]

5.3 pHit.

54 Rinds.

5.5 HxE.LPL:4 000 r/min

5.6 F5ekE.PL:10 000 r/min,

5.7 JEF:ERIL.

5.8 IEWRIRGE.

5.9 MBHFMHERE.

5.10 ZHW{L.

5.11 HaiKds.

5.12 iR FNHE L7 :50 mL.15 mL.

6 HENFSRTF

6.1 XEHE
A CRTER ALY 500 g, 3R A TG A e fE N L HE , | B br B dRic.
6.2 AERFE
KT —18 CLUT . ERFFRRMES RS, NBFEFmTRRELRAD I RN,

7 MESE

7.1 &R

R 2 g ik HEORT®E ) 0.001 @) TS0 mL BiEmERHELEP,MA 10 mL 0.2 mol/L A —

MIFR (118 3 g FAEB. RS, H 2 mol/L HEALBAE W (4.12)# pH % 8.5~8.6,fmA 10 mL Z
2



SN/T 1753—2016

s . e im $EHL 15 min, L 8 000 r/min &4 10 min, W 10 mL FEF®ED] 100 mL 8.0 .40 CTHE
W4 % 1.5 mL~2 mL.#& 51k,

7.2 H

¥ 7.1 PRIBFEEE PSA BIHEAEREAIDP, H 2 mL Z-PEUIDHEES.LHEIFEREE
b EEWEYE 3 WA 15mL ABE-FRAAD M. 768 4 06 oL #2 o 6 3 808 5/ 0, 1
MRS RNEAE T | mL/min. WE2VBHRHBET 100 mL WL HHEP, F 40C W EK 4 =
1.5 mL~2 mL G HEEBEE 15 ml. E.LFP A 3 mL ZI-H KA 130K RSO, & ik
AR —-BELEP. FOTCKEBETEARERT. REYH 1.0 mL P #-10 mmol/L Z & (&
0.1% WEHWHBAIDER . IFRFEIRS | min, S fILERG . ¥ E .

7.3 ME

7.3.1 #HHEAESEEH

7.3.1.1 fAiEH.C18 #.50 mmX 1.6 mm(N#),1.8 pm.5EH2Y 4.

7.3.1.2 FishHl.FEH 10 mmol/L ZB&(Z 0N FHR 1D . EERBEFERE L,
7.3.1.3 #EFERE.10 pL, |

7.3.1.4 #ii:40 C.

7.3.1.5 i .0.4 mL/min,

X1 BEEBRERFX

o 6 /mi s A iLsh#l B
. S Imin
HF, 19 mmol I. ZBE (X 01N PE /%
0 10 : 90
7 8o | 20
9 hii . 20
10 104 ; 0
14 100 0
12 1 ' 90
20 10 90 I

7132 R/ RikSEFH

7.3.2.1 HEIA .M ERAE. . FET.
7.3.2.2 Fiig/ IS AGF - RHAZRGEMESX(MRMEM . ARS8 EWHF# A,
7.3.2.3 M AR -2 WM A

7.3.3 EHNE

i | R 2R 0 B0 5 SR A bR o TV, i SR BURE b 0 e i o . BT ] S AR oE AR — 3L
CEALREEAE E2.500 2 ) HEdh b H bR & 90 00 5E P51 3 1 69 I X = BE 5 o BE HT 24 0% b5 o 1 W — 3L
HIXE 5 (w22 A a2 2 9 BLE , W o] FI TR dn P A EFr L 9



SN/T 1753—2016

X2 EMRIENENEFFENRARZTREE

HIX B T E A >50% >20% ~50% >10%~20% <10%
0T 11 M AT e 2 +20% +25% +30% +50%
7.3.4 EBNE

HR 408 A 0 B ) A ) 7 B 5 o R BE A A B R o TV L X A oV R S R 4 O
5 o R B 4 e o) L IE 7 45 2% 5 1 %) S 1 T BB PN, 3 R ) 7 (A Ot 1 VI L L AT R E A AR
[z 2 ESR, £ 7.3.2.2 AHAE-E/FERFT, 2-FREIKW ZHR EEA, P R
i R AR g etiE 4r 514 4.0 min,5.9 min,6.5 min,7.8 min, &5 #E & 69 0 A 008 R/ T E A 2 W R B
FE B.1,

7.3.5 ZTAHIRXE
ANk KESh 193 7.1.7.2.7.3.1~7.3.4 BB iHFT.

8 HRITHAMRA

WA & R AR RS ES(DODITRERG HRERETNERZAH, H AR
(DS &2

A, X, XV X1 000

Xi= A. X m 1000 A

A

X, — P yaskd o, L MES T 5% (pg/ke) s

A, —FE T $ A 0 TR

¢; b o A0 R ik T %) e BE L B N B ZE T (ng/mL) s
V —HRERAEEERB A HZTH(mL);

A, b v 14 ¥ P 1 4 oy g o Y

m R Y 5T i, B0 O B ()

f — B,

9 ME KPR . [B] 4 F
9.1 MZE{EKMR
A H BRI ECPE . 2- B X kel 2 pg/ kg R HER PRBEERY N 1 ng/ke.

9.2 [El %
¥ sy £ 4% e B B ] S ) B8R 2 DL RS o C



M F A
(FEEEMR)
RiBESEFH"

i 5% R

a) EHEHE:4 000 V;

b) FLSIRFE 350 C;

¢) FARWE:12 L/ min;

d) FTALSES.0.276 MPa(40 psi).
4 F W W A (MRM) & {4 L% A1,

S

RAT ZBRMEMEX(MRM) F &

SN/T 1753—2016

" BT 74 e T ilf 41 fiE Ll
ket
m/z V V
134/65" 25
2- B 3k o 120
134/92 35
192/160° 15
TR 110
192/132 30
202/175" 25
o R 120
202/131 35
343/151" 1
R i o 80
343/311 15
* ERE A,

D AE Rl A 0 L B R 5 B 8 G AR (PR TE Agilent 64108 BRI AT 4 _E 5 mUAY . i 48 51 i K 40 B0 5 D0 4

2% 35 A8 Rk B 69, S b5 o 8 & 2 XA AR T a8 S a9 (8.




SN/T 1753—2016

B X B
(T HREMRR)
& & B

b o i () R €00 T i P LI B,

108 *10°
2..
: Mf.' ].3". 1:-""'55.1 2- -r_. lﬂ- 1}132_ l
107 * 104
2- J
1
14 m/= 134.1>92.1 | om - 192.1>160. 1
4 5 6 7 Y g 3 4 5 6 B g
t/mm 1/min
a) 2-S X Ik b) Z@E=R
®10*
1 xIP
- z-
0. 5 m/- 302.0>131.1 m/= 343.1>151.0
l_
®100
* 102
1-
- 4-“
0. 5- m/z 202.0>175.1 m/- 343.1>311.0
2'-..
H 5 B 7 8 9 T T T T - ;
t/min t/min
© WER d) PERER
B.1 #RESMEHEEE-RE/REeEEMRMEH)




M | C

(97 5 Bl )

B & =

SRR O 6% 85 e A B BT i R A R L& CL L,
RC| FMBEREKBEMERE(n=6)
REERN RERN MR REEEET et mEEET WEEY T
s A - s
A ng/kg | FEIVIHE| RSD | FH G| RSD | FHERK| RSD |V-H RG] RSD |¥Hl6HK RSO |##EA%R| RSD (FHEKE RSD
% % % | % % | % % % % ¥ % % % %
2 83.9 3.1 82.8 3.4 90.8 4.8 86,2 | 5.2 | 87.5 4.9 88.1 6.0 92.5 2.6
CREX 4 85.4 4.7 80,2 2.9 86.7 6.9 88.0 6.6 86.5 5.3 90,5 3.8 86.5 8.2
FF PK o —

20 92,1 3.3 94.8 1.2 92.8 3.0 93.0 2.6 85.0 3.4 82.5 3.2 91.4 3.7
1 84.3 2.4 K2.6 5.2 04.7 7.5 86.1 6,2 86.6 6.5 B41.8 7.1 86.2 5.9
FHER 2 88,2 4,2 86.1 4,0 87.1 6.1 87.8 4,0 95.5 5.9 95,7 5.6 94.6 5.2
10 80.7 6.6 89,2 3.5 02.6 4.0 89,0 6.9 00,4 4.9 02,7 5.4 90.5 7.3
1 91.6 6.1 02.7 9,4 9.2 6.6 5.4 R.4 04 .0 K.6 192.1 7.9 86.1 5.5
MR 2 n4.3 3.8 94.4 5.8 4.5 5.3 KR, 14 6.4 03.4 4.1 90,9 3.8 96.5 5.9
10 91.0 4,2 93,7 2.4 90,0 4.0 91,4 5.0 91,0 5.1 88.1 4.7 9.07 4.9
1 §1.8 5.2 96,0 6,8 94,3 6.5 88.5 8.7 89.5 5.8 93.2 7.8 94.8 6.2
|FF 3 6 W R 2 89,9 2.6 94,1 3.8 94,1 3.8 92,7 3,7 94.6 5.3 91.4 2,9 94.5 5.1
10 98,3 5.7 91,2 4,6 91,2 4.6 91.4 l 4,0 96,9 4.6 91.3 4.5 95.0 6.2

9102—E€SZ1 L/NS



SN/T 1753—2016

Foreword

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

This standard replaced SN/ T 1753—2006 Determination of thiabendazole and carbendazim residues in
concentrated fruit juices for import and export—High performance liquid chromatographic method.

Compared with SN/T 1753—2006, this standard has the main changes which are as follows:
—Modify the name of the standard;

—Measuring method changed by high performance liquid chromatography (HPLC) to the liquid chro-
matography-mass spectrometry/mass spectrometry (LC-MS/MS). This standard increased thio-

phanate-methyl and 2-aminobenzimidazole residues determination at the same time.

Please pay attention that some of the content of this document may involve patents. the publisher of
this document does not assume the responsibility to identify these patents.

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

This standard was drafted by Guangxi Entry-Exit Inspection and Quarantine Bureau, Shanghai Entry-
Exit Inspection and Quarantine Bureau. Shanxi Entry-Exit Inspection and Quarantine Bureau of the

People’s Republic of China. Guangxi University.

This standard was mainly drafted by Liu Xiaosong., Zhen Ling, Li Yon, Ling Jingchang., Lv Chungiu.
Ning Enchuang. Huang Wenwen, Kong Xianghong. Fang Xiaoming.

This standard replaces the previous version:

—SN/T 1753—2006.
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Determination of thiophanate-methyl,
thiabendazole, carbendazim and

2-aminobenzimidazole residues in concentrated juices
for export—LC-MS/MS method

1 Scope

This standard specifies the determination of thiophanate-methyl. thiabendazole. carbendazim and 2-
aminobenzimidazole residues in concentrated juices for import and export—LC-MS/MS method

This standard is applicable to the determination and confirmation of thiophanate-methyl. thiaben-
dazole. carbendazim and 2-aminobenzimidazole residues in concentrated juices.

2 Normative reference documents

The following documents for the application of this document is indispensable. For documents which
note date. only note date version applicable to this standard. For those which doesn’t note date, the
latest version (including all the modified single) applicable to this document,

GB/T 6682 Water for Analysis laboratory use—Specifications and test methods

3 Principle

Dilute the test sample with 0.2 mol/L disodium hydrogen phosphate solution, and adjust pH to
8.5~8.6 with sodium hydroxide solution. Extract with acetonitrile, and clean up with an ethylene
diamine base-N-propyl (PSA) column. HPLC-MS/MS is used to determine using external standard
method for quantity.

4 Reagents and materials

Unless specified. all the reagents used should be analytical grade. and “water” is the top level
in GB/T 6682,

4.1 Acetonitrile: HPLC grade.
g
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4.2 Methanol; HPLC grade.

4.3 Toluene: HPLC grade.

4.4 Formic acid: HPLC grade.

4.5 Ammonium acetate; HPLC grade.

4.6 Disodium hydrogen phosphate: Na,HPO, - 12H,0.

4.7 Sodium chloride.

4.8 Anhydrous sodium sulfate; Burn at 650 C for 4 hours before using. store in the dryer, and
reserve after cooling.

4.9 Phosphoric acid: Content—=85%

4.10 Thiophanate-methyl standard: C,,H,.N,0,S; . CAS No.23564-05-8, purity—=98% ; thiabendazole
standard:C,o H; N;S, CAS No. 148-79-8. purity =98% ; carbendazim standard: C,s H,; NO, CAS No.
10605-21-7. purity==98% ; 2-aminobenzimidazole standard. C,H; N, ,CAS No0.934-32-7, purity —=98%.

4.11 0.2 mol/L disodium hydrogen phosphate solution: take 17.91 g disodium hydrogen phosphate
and dilute with water to 250 mL.

4.12 2 mol/L sodium hydroxide solution: take 8.0 g sodium hydroxide and dilute with water to
100 mL.

4.13 Acetonitrile-toluene (3+ 1) .blend 300 mL acetonitrile with 100 mL toluene.

4.14 10 mmol/L ammonium acetate solution (including 0.1% formic acid) : take 0.77 g ammonium
acetate,and dilute with water .then add 1 mL formic acid. and dilute with water to 1L.

4.15 Methanol-10 mmol/L ammonium acetate solution containing 0. 1% formic acid: Add 10 mL
methanol into 90 mL 10 mmol/L ammonium acetate solution containing 0.1% formic acid (4.14) ,and

mix well,

4.16 Standard stock solutions: Accurately weigh 10 mg(accurate to 0.1 mg) of the standard to a
100 mL brown volumetric flask and dissolve with methanol to the volume, obtaining 100 ug/mL of
the standard stock solution.respectively. The solutions are stored at — 18 T ,and avoid light.

4.17 Mixed standard intermediate solution: Accurately pipette 10 mL of each standard stock solution
to a 100 mL brown volumetric flask,and dissolve with methanol to the volume, obtaining 10 pg/mL

of the mixed standard intermediate solution. The solution is stored at — 18 C ,and avoid light.
10
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4,18 Mixed standard working solution: make the corresponding blank sample substrate prepare ap-
propriate concentration mixed standard working solutions. These solutions should be prepared
before use.

4.19 PSA solid-phase extraction column: 500 mg. 3 mL, or rather a person. Before use, add 1 g an-
hydrous sodium sulfate on the top of the column, and 4 mL acetonitrile-toluene (4.13) to rinse.

4.20 Microporous membrane filter; 0.22 um, organic system.

5 Apparatus and equipment

5.1 LC-MS/MS: equipped with electrospray ionization (ESD).
5.2 Electronic balance: accurate to 0.01 mg and 0.01g.
5.3 pH meter.

5.4 Oscillator.

3.9 Bench centrifuge: 4 000 r/min.

5.6 High speed centrifuge: 10 000 r/min.

5.7 Rotary evaporation apparatus.

5.8 Vortex mixer.

5.9 Solid phase extraction column device.

5.10 Nitrogen blow apparatus.

5.11 Ultrapure water device.

9.12 Screw cap polypropylene centrifuge tube: 50 mL, 15 mL.

6 Sample preparation and storage

6.1 Preparation of test samples

Take a representative sample of about 500 g. into clean containers as a test sample, seal and mark it.
11
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6.2 Storage of test samples

The test samples are stored under — 18 C. In the operation of the sample preparation process, the
sample pollution or the change in the content of residues should be avoided.

7 Method of determination

/.1 Extraction

Weigh 2 g (accurate to 0.001 g) test sample in a 50 mL screw cap polypropylene centrifuge tube. add
10 mL 0.2 mol/L disodium hydrogen phosphate solution (4.11) and 3 g sodium chloride., and mix. Ad-
just pH to 8.5— 8.6 with NaOH solution (4.12). Add 10 mL acetonitrile.and vortex for 15 min. Centri-
fuge for 10 min at 8 000 r/min. Transfer 10 mL supernatant to a 100 mL bottle of heart, and condense
to 1.5 mL—2 mL using the rotary evaporation apparatus at 40 C .followed by clean-up.

7.2 Clean-up

Transfer the 7.1 solutions to a PSA solid-phase extraction column (4.19). Rinse the bottle three
times with 2 mL of acetonitrile-toluene (4.13), and transfer to the column. Elute with 15 mL acetoni-
trile-toluene (4.13). In the whole operation process. avoid the column dry, and the flow rate of the
liquid should be less than 1 mL/min. Collect the eluent in a 100 mL bottle of heart. and condense to
1.5 mL—2 mL using the rotary evaporation apparatus at 40 C. Transfer the solutions to a 15 mL cen-
trifuge tube. Rinse the bottle two times with 3 mL of acetonitrile-toluene (4,13), and transfer to the
tube. Condense the solutions in the tube to nearly dry under nitrogen blow at 40 C. Dissolve the res-
idues with 1.0 mL methanol — 10 mmol/L ammonium acetate solution containing 0.1% formic acid

(4.15), and vortex for 1 min. Filter the solutions through a microporous membrane filter for deter-
mination.

7.3 Determination

7.3.1 HPLC reference conditions

7.3.1.1 Chromatographic column: C18 column. 50 mm x 4.6 mm (i. d). 1.8 um. or rather a person.

7.3.1.2 Mobile phase: methanol and 10 mmol/L ammonium acetate solution containing 0.1% formic
acid (4.14). Gradient elution procedure is shown in Table 1.

7.3.1.3 Injection volume: 10 uL.

7.3.1.4 Column temperature: 40 C,

7.3.1.5 Flow rate.0.4 mL/min.

12
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Table 1 Gradient elution procedure list

Tirme/min Mobile phase A Mobile phase B
( Meyhanol) /% ( Ammonium acetate solution) /%
0 10 90
7 80 20
9 80 20
10 100 0
14 100 0
15 10 90
20 10 90

7.3.2 MS-MS reference condition

7.3.2.1 lonization method: electrospray ionization. positive ion.

7.3.2.2 MS/MS mode: multiple reaction monitoring (MRM), the condition is shown in appendix A.
7.3.2.3 Other instruments conditions are shown in appendix A.

7.3.3 Qualification

Test sample and standard working solution according to the above conditions. if the retention time
of the sample chromatographic peak is equil to that of the standard working solution (range within
+2.5%) . 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 2, the targeted
compound existed in the sample is confirmed.

Table 2 Maximum permitted tolerances for relative ion
iIntensities using a range of mass spectrometric techniques

Relative ion intensity —=50% =20%to 50% | >10%to 20% < 10%

Maximum permitted tolerances + 20% + 25% + 30% + 50%

7.3.4 Quantification

According to the content of sample solution, select the standard working solution with similar peak

height to that of the sample solution. The responses of per analytes in the standard working solution

and sample solution should be within the linear range of the instrumental detection. The standard

working solution should be injected randomly in between the injections of sample solution of equal

volume. Under the 7.3.2.2 LC-MS conditions. the reference retention time of analytes are 2-amino-

benzimidazole 4.0 min. carbendazim 5.9 min. thiabendazole 6.5 min. thiophanate-methyl 7.8 min,
13
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respectively. LC-MS/MS multiple reaction monitoring chromatogram of the standard substance is
shown in appendix B figure. B.1.

7.3.5 Blank test

Blank test will be conducted according to the 7.1.7.2.7.3.1—7.3.4 procedures, without sample addition.
8 Calculation and expression of the result

Calculate the content of thiophanate-methyl. thiabendazole. carbendazim and 2-aminobenzimidazole.
in the test sample by LC-MS data processor or according to the formula(1). The result of calculation
should be deducted with blank value. and keep the two significant figures.

_A‘x::,x‘.fx*ltﬂﬂx

X, = f  seccssssccsccsscscsccccecsanes (1)
A, X m x 1000

where

X —the residue content of analytes in the test sample. pug/kg;

A; —the peak area (height) of analytes in the sample solution;

¢; —the concentration of analytes in the standard working solution.ng/mL;
V —the final volume of the sample solution. mL:

A ,—the peak area (height) of analytes in the standard working solution;
m —the mass of the test sample. g:

f —dilution ratio.

9 Limit of quantification and recovery

9.1 Limit of quantification (LOQ)

The method limits of quantification (LOQ) are 2 pug/kg for 2-aminobenzimidazole. and 1 pg/kg for
thiophanate-methyl. thiabendazole.and carbendazim.

9.2 Recovery

The ranges of fortification and recovery of this method are shown in appendix C.

14



LC-MS conditions.

Annex A

(informative annex)

a) Capillary voltage; 4 000 V;

b) Atomization temperature: 350 C:

c) Atomizing gas velocity:12 L/min;

d) lon source gas:0.276 MPa(40 psi);

Reference mass spectrum conditions”

Multiple reaction monitoring conditions are shown in Table A.1.

SN/T 1753—2016

Table A.1 Multiple reaction monitoring conditions
Qualitative ion pair Cracking voltage Collision ene
Compound pa ing voltag rgy
m/z Vv \'J
134/65* 25
2-aminobenzimidazole 120
134/92 35
192 /160" 15
carbendazim 110
192/132 30
202/175° 25
thiabendazole 120
202/131 35
343/151" 4
thiophanate-methyl 80
343/311 15
* Quantitative ion pair.

1) Non-commercial statement:the reference mass parameters in Section A are accomplished by Agilent 6410B 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.

15
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Annex B

(informative annex)

Chromatogram

LC-MS/MS chromatograms(MRM) of the standard are shown in Figure B.1,

m/= 192.1>132. 1

m/z 192. 1 >160. 1

b) carbendazim

]

m/= 343.1>151.0

®103 10°
7 =
m/= 134. 1>65. 1 2 =
'|_—.
*10° e
9
1-
1 - m/= 134.1>92. 1
I T T T T :
4 5 6 7 8 9
ffmin
a) 2-aminobenzimidazole
=104
14 103
0. 5= my/z 202.0=131.1 P =
1_
» 104
*102
1+
_ 4
0. 5 m/z 202.0>175. 1
2—|
1 1 T T T T f
3 4 5 6 7 8 5
i/min
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c) thiabendazole

m/z 343.1>311.0

—
—
=

d) thiophanate-methyl

Figure B.1 LC-MS/MS chromatograms(MRM)of the standard
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Annex C
(informative annex)
Recovery

Recovery of samples in various fortified concentrations is shown in Table C.1.

Table C.1 Recovery of samples in various fortified concentrations(n=6)
Spiked Concentrated Concentrated Concentrated Concentrated Concentrated Concentrated Concentrated

concents apple juice pear julce mango juice passion fruit juice orange juice litehi juice pineapple juice
Fungicide

ation Recovery | RSD | Recovery | RSD | Recovery | RSD | Recovery | RSD | Recovery | RSD | Recovery | RSD | Recovery | RSD

ug/kg % % % % % % ¥ % Yo % % % % % |

2 83.9 31 828 34 90.8 48 86.2 5.2 875 49 88.1 6.0 925 26

z'fmfi 4 85.4 4.7 90.2 29 86.7 69 88.0 6.6 86.5 5.3 90.5 38 86.5 8.2
zimidazole

20 92.1 a3 94.8 1.2 92.8 3.0 83.0 2.6 85.0 34 92.5 3.2 914 3.7

1 843 24 B2.6 5.2 84.7 1.5 86.1 6.2 86.6 6.5 B4.8 7.1 B86.2 5.9

Carbendazim 2 88.2 4.2 86.1 4.0 87 .1 6.1 87 .8 4.0 85.5 59 85.7 5.6 94 .6 5.2

10 90.7 6.6 89.2 35 92.6 49 89.0 6.9 90.4 49 92.7 5.4 90.5 73

1 916 6.1 82.7 94 81.2 6.6 95 .4 B4 84.0 B6 82.1 7.5 B6.1 55

Thiabendazola 2 94 .3 3.8 84 .4 5.8 845 5.3 BB.4 6.4 834 44 809 3.8 96.5 59

10 91.0 4.2 83.7 24 80.0 4.0 914 5.0 81.0 5.1 B8.1 4.7 8.07 48

1 81.8 5.2 896.0 6.8 84.3 6.5 88.5 8.7 B9.5 58 83.2 18 94 .8 6.2

Thiophan- 2 89.9 26 94.1 38 94.1 38 92.7 37 94.6 5.3 91.4 29 94.5 5.1
ate-methyl

10 98.3 5.7 91.2 46 91.2 46 91.4 40 969 46 91.3 45 95.0 6.2
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