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APRHERLE TR B RES KRR REN AR RSP BRFEERRGREBNSAHAIE
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FIREBEATARK EK . D4 G- F R g SR Y
AR B A R R EYPR

2 MIEMS|I A

TEN S F A SRR T
. LWEAREH MBS HXH, K&
GB/T 6682 Zr#racie s K

W5 RSO AT BB R AE T A
Bk ) & T A

3 FERE

AAE PR B AR ST R U R

HMELK 0.1 mol/L HMIGIRM,
A KA BRI A% CRLBR U8 6 1) Y

ERRGRMEH 1AL AR
408 S G L BEAT 4 B, ARG

4 R F0H R

Bx 5 A ULEA S, BT AR 2 8
4.1 &K,
4.2 WL,
4.3 HR.
4.4 EChE.HPLC %,
4.5 FILER.
4.6 HEik#h.
4.7 L-¥prEmihmiih .
4.8 0.1 mol/L :hMEW : B 8.3 mL ¥EE: M (4.2) , FIAKERE1 L,
4.9 1Y HBREW PRI 10 gOEHE 0.1 ) BRR(4.3), FIKEAZE 1 L,2 CT~8 C T4,
410 FF INL-FHARMEMER 0.1 mol/L HMBEW FRE 10 g ZE 0.1 @) LK B ML Mo h
(4.7, 0.1 mol/L MR UM I EEZE 1 L, IR T HRAEFE.
401 20 AR PRI 20 gOREAR E 0.1 ) EALSR, FIKERE 1 L, BB THRALLE,
412 RZGHRUES REFHERRE RARERE RAN RAE R AN BT E SR Wy
H99%+0.5% MEREESRMHE A,
413 VERBRERRRAGMEESER - FREBYVEFELXRGFESE 10 mL 5886, 1Y B RE
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FAAKERET,2 C~8 CIRAF. FIEFFEEEREE % B8 MR EL A Vb 2 3 3 RL PR 0 PR A 75 35 JRAW 9L B8
BE IR R A B R AR R A BRERGRE

4.4 WEBEAKRGE TR D HEE DTS L LR ARSI (4130 B BUE = KX
HAR M TAEW .2 'C~8 CRAT.

5 UEEfigH&

5.1 KGN BA R IEE R 8 KE BRI 2% (FPD-S) .
5.2 B.LHL.

5.3 HEdlL.

5.4 HAWBL.

55 R RE 0.1 mg M 0.01 g,

5.6 WFar.

5.7 RRIEAE.

5.8 BUEZHEELE .50 mL REFRHE.

5.9 MALUERE.0.45 pm, M.

6 XHEEBEMRE

6.1 @M
TEFREI AT B, BB R R BB RREEVRRRRRARBEREN LA,
6.2 MEEX.RAR

BUR FHEREF 500 g, FIMYBEHLENBE . IR 4T, B 40 LB G 4F it S B A TS v O B RE AR O, R, T
0 C~4 CHRE.

6.3 KPR .

BUR F AL 5 1 000 g, % FL T £ FA B 4 OR AT K ¥E 30 Y805 » PR 3 AR LR R i TR . 1R
53,3957 BB N IRAE S B A T R IR AR RN, B, T — 18 CRUTF A7
7 MESR

7.1 w4

RIS g RAECREME 0.01 @) F 50 mL LA, MA 10 mL &4 1IN LR EARERIERN
0.1 mol/L. ¥ (4.10),48% 20 min, HEKMA 5 mL E/KA.DHM 2 mL 20 \ALRBE R (4.1D),
ZFE /D 2 500 r/min FEIRIRA 1 min FIEY 20 min, FMA 5 mL ESEW.OMY 2 g E4LHU.OfE
BWROEBIMADRA L2 F /4 2 500 r/min HEHRIEA) 1 min F#R% 20 min, §E 2 ZE. £ E /P 8 000 r/min
B0 10 min, B, 0.45 pm SALIE B RS » S B SO .

7.2 HAEHLNHLEE
BAFRASVREFEAECERBY B RS EMEEE R (41.13), B E 2R B ik

2



SN/T 3862—2014

MR, MEERARE. 5P, BREESBEBRBBZE 20.0.50.0,100.0,200.0.500.0,800.0.
1 000.0 ng/mL, PA¥ 55 i T AL S 7 AR A 23 SR S bm v TAE B 2R .

7.3 WESH

7.3.1 ik . DB-1701 A # MM E 40984 ,30 mX0.32 mm(NEAR) , BE 0.25 um, B EEA Y& .
7.3.2 faiERBEE .70 CH# 1 min, 20 °C/min FHEF) 180 ‘C{E## 1.5 min, 20 ‘C/min FEF| 260 °C
%% 2 min,

7.3.3 #EEOEFE.25 C,

7.3.4 BB, AHFE>99.999%, EEEX, E S 7.954 4 psi(1l psi=6. 895 kPa, #14 FHEHHER
1 mL/min),

7.3.5 #EHE.2 uL,

7.3.6 #EEF R AL BdEAE, FFE AR :0.75 min,

7.3.7  RpWAE . KHEOE R W AY, E L H (FPD-S), i/ F . 250 C,

7.3.8 HMSH . HK:60 mL/min;Z3%: 70 mL/min; #p 78K : & X ,60 mL/min; fR#HHKIT . HS,5 mL/min,

E: UERHSHETRE Agilent GC 7890 A SHGEN LSRN, SUASH HAB KL B H, SRR EEITE &
ERAAF KB SRR

7.4 SHeENE
R B Y& RSO, S BOR EART AR M TAE W . W o ARV WROAIRE VR 5 R R 4
FEOURE . bW T ARV VR ARV BT 0 B v DL (RS O 7R A AR A B O R AR B o . AR N R L AR

MEER. AT3AENBIEFZMT . VREXNREHEAN 7.9 min, FESWEEERSILKRE A
mE AL,

7.5 =HiRE
BRAMIRFESL , Y3 k5 AT .

8 ZRITHEMERR

SHEHENERARERMZEER FEBMRKRESBREREXNOHE HHRESRMMEE OE.
X =c¢ X — X —— ..............................( 1 )

i

X— PR RLXRGNERER, UDEFRERI, AN EREG T (mg/ke) 5
c—— MR EME ERINYDRERBRRE, R AMREZR (1g/ml);

V—HR W e AR, B Z T (ml)

m— MR TAR KRN ER, B (2.

9 MEMMR.EWEFMEEE

9.1 MEER

AHEVERFERRAGSBENNEMMRH 0.10 mg/ke.
9.2 EWXRMEEE

SR AARTT B X R S BEAT AR N GRS . N R AN 9 S UL 5% B,
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M R A
(B R
DEBRGERGEENRARRILE

FAl DEFREEAREGARER

A R AFR X4 F A CAS &
U SRR ER cartap hydrochloride C;Hi;sN; O, S; « HCI 273.81 22042-59-7
ABFER 271.38 31895-22-4
A B 355.4 52207-48-4
A HE 431.63 17606-31-4
RHE#B monosultap 351.39 29547-00-0
VERBEXERL nereistoxin oxal 239.31 1631-52-3
Norm
500~ I"1
400—-
o |
2 300
= .
200-:
100—-
T T 3 T T T T
2 4 6 8 10 12
i 5] / min

Al DEBRGEBHRGRENR 0.10 pg/mLSHEEEE
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M ® B
(FERHER R
DEEBRARBEFRPTHEDUREEANEEE

®B1 PEBRAKRAEXARPVODUEEENEEE (=12

HE i 2 BR IS 0¥ BE / (mg/kg) 1e] i 3 5 Bl / % WEE/ %

0.10 60.84~67.64 3.86

Kk 12.13

7.55

6.57

EX 6.63

4.77

6.61

O#E .22~75.99 3.64

76.34~82.84 3.10

69.40~114.29 19.47

W3k 4.60

5.10

9.67

R 82.09~93.59 4.37

6.13

17.59

BT 7.59

10.74

6.05

Bk 7.17

10.25

14.21

7.60

10.82

17.84

B 4.22

3.00 65.46~79.52 7.53

0.10 63.31~93.17 10.43

B 0.20 85.61~118.43 9.75

3.00 71.15~102.42 12.81
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Foreword

This standard was drafted in accordance with the rule of GB/T 1.1—2009.

Please note that some of the elements of this standard may involve patents, but the Standards Or-
ganization does not assume responsibility for identifying these patents.

This standard is proposed by and is under the charge of Certification and Accreditation
Administration of the People’s Republic of China.

This standard is drafted by Beijing Entry-Exit Inspection and Quarantine Bureau and Chinese Academy
of Inspection and Quarantine.

This standard is mainly contributed by Wang Jinhua, Lu Xiaoyu, Liu Weihua, Chen DongDong, Huang
Mei, and Wang Ying.

Note: This English version,a translation from the Chinese text,is only for reference.
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Determination of nereistoxinic pesticide residues in foodstuffs for
export—GC method

1 Scope

This standard specifies the method to determinate of nereistoxin residues, including cartap,
thiocyclam-hydrogenoxalate, thiosultap-sodium (bisultap), bensuitap, monosultap, in foodsuffs for
export by gas chromatograph (GC).

This standard is applicable to the qualitative determination of nereistoxin residues in rice, corn,
potato, spinach, onion, orange, cherry, soy, pepper, mushroom.

2 Normative quoted documents

Following documents are necessary for the application of this present file. Only the version dated can
be applied to the present documents, if not, the latest edition can do (including all the modified
form).

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

The nereistoxin residues from the above food samples are extracted with 0.1 mol/L hydrochloric acid
containing 1% L-cysteine hydrochloride and transformed into nereistoxin under alkaline conditions.
Then separated with capillary column, detected by GC equipped with flame photometric detector
(with sutfur filter), and quantified by external standard method.

4 Reagents and materials

Unless otherwise specified, all reagents used should be Reagent for Residue analysis. Water used for
preparing solutions must be in conformity with the requirements of second-level Water
in GB/T 6682,

4.1 Ammonia.
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4.2 Concentrated hydrochloric acid.

4.3 Formic acid.

4.4 n-Hexane: HPLC grade.

4.5 Nickel chloride.

4.6 Sodium chloride (NaCl).

4.7 L-Cysteine hydrochloride.

4.8 0.1 mol/L hydrochloric acid : chloric acid(4.2) was dissolved
and diluted by water to 1 L.
4.9 1% Formic acid: Accurately wei to 0.1 g) formic acid (4.3) , dissolved with
water to 1 L, and store under 2 C

4.10 0.1 mol/L hydrochloric aci
(accurating to 0.1 g) L-cysteine h
1 L, and store under room temperature for 6 months.

loride: Accurately weigh 10 g
ol/L hydrochloric acid (4.8) to

4.11 2% Nickel chloride: Accurat
water to 1 L, and store under ro

g) nickel chloride,dissolved with

4.12 Standards: cartap hydro
monosultap, and nereistoxin o
showed in Annex A.

thiosultap-sodium, bensultap,
details about the standards are

4.13 Standard store solution: w toxinic pesticides (accurating to
0.1 mg) and dissolved with 1% for the exception of thiosultap-sodium
and monosultap with water because of their instability under acidic conditions. The solution should be
stored under 2 C ~8 C. Cartap hydrochloride, thiocyclam-hydrogen oxalate and nereistoxin oxalate
should be scale into cartap, thiocyclam and nereistoxin in accordance with the corresponding molar
mass before weighing.

4.14 Standard working solution: according to the concentration required, a standard working solution is
prepared from the stock solution (4.13) with n-hexane and should be stored under 2 C~8 C.

5 Apparatus and equipment

5.1 GC:with flame photometric detector(with sulfur filter).
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5.2 Centrifuge.

5.3 Grinder.

5.4 Tissue-tearor.

5.5 Analytical balance: 0.1 mg and 0.01 g.

5.6 Shaker.

5.7 Vortex mixter.

5.8 Teflon centrifuge tube: 50

5.9 Microporous membrane: 0.45 um, dua

6 Sample preparation and st

6.1 Summary

In the course of sample preparation, en to avoid contamination or any

factors which may cause the chan i ues content.
6.2 Cereals,legumes and edible
The sample is divided to two

a clean container to be used as
nd labeled. The samples should

The original sample is mixed fr
potions equally after grinded th
the test sample. The container h
be stored under 0 C~4 C.

6.3 Fruits and vegetables
One kg of the edible parts from the original sample without washing is blended thoroughly. The
sample is then divided to two equal portions. The sample is placed in a clean container to be used as

the test sample. The container having the test sample is well sealed and labeled. The test sample
should be stored at —18 TC.

7 Procedure

7.1 Pre-preparation of the sample

Weigh 5 g (accurating to 0.01 g) of the test sample, place the sample into 50 mL plastic centrifuge
9
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tube, add 10 mL 0.1 mol/L hydrochloric acid containing 1% L-cysteine hydrochloride(4.10) and shake
for 20 min. Add 5 mL ammonia (4.1) and 2 mL 2% nickel chloride solution ( 4.11), and shake for
20 min after homogenizing at a speed of 2 500 r/min for 1 min. And then add 5 mL n-hexan (4.4) and
ca. 2 g NaCl (4.6) for saturating the solution. After homogenizing at 2 500 r/min for 1 min, shake for
20 min and place for stratification. After centrifuging at 8 000 r/min for 10 min, transfer the top clear
layer to filtrate through the 0.45 um microporous membrane filter for GC analysis.

7.2 Preparation of standard curve
According to the concentration required, a appropriate concentration standard working curve is pre-
pared from the nereistoxin oxalate standard stock solution (4.13) with n-hexane before sample anal-
ysis, and only by using. For the present method, the standard stock solution was diluted to 20.0,
50.0, 100.0, 200.0, 500.0, 800.0, and 1 000.0 ng /mL. The working-curve should be made with the
concentration-the square root of peak area and not through the origin.
7.3 Conditions of GC
7.3.1 Column: DB-1701, 30 m X 0.32 mm (i.d.) X 0.25 um (film thickness) or equivalent.
7.3.2 Column temperature: 70 T, hold for 1 min;

Ramp to 180 C at 20 C/min, hold for 1.5 min;

Ramp to 260 C at 20 C /min, hold for 2 min.

7.3.3 Iniector temperature: 250 C.

7.3.4 Carrier gas: helium, purity=>99.999%, constant-voltage mode with pressure of 7.954 4 psi
(1 psi=6.895 kPa, equal to constant-current mode with flow rate of 1.0 mL /min).

7.3.5 Injection volumn. 2 ul.

7.3.6 Injection mode: splitless, purge flow to split vent at; 0.75 min.

7.3.7 Detector: FPD-S, temperature: 2560 C.

7.3.8 Other gas used: H, flow: 60 mL/min;air flow: 70 mL/min; makeup flow (N,): 60 mL/min;
septum purge flow (He): 5 mL/min.

Non-commercial statement. the equipments and their types Agilent GC 7890A involved in this standard method are not
related to commercial aims, and the analysts are encouraged to use equipments of different corporation or different

type.

10
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7.4 Determination

Inject equal amount (2 uL) of the nereistoxin oxalate standard working solution and sample solution
accurately into GC system, respectively. The sample solutions should be injected betweem the
standard solutions. The response of the nereistoxin between the standard working solution and the
sample solution should be matched and must be within the linear range of the detector. The retention
time of nereistoxin is about 7.9 min under the condition as per section 7.3.The GC chromatogram of
nereistoxin oxalate standard is showed in Annex A Figure. A. 1.

7.5 Blank test

The operation of the blank test is the same as that described in the method of determination,except
without sample.

8 Calculation and expression of results

The quantitative determination of the residue content of nereistoxinic pesticides in samples is
curried out by using standard curve method and the calculation is done by Chem Station software or
according to the formula (1) (external standard method) and expressed in mg/kg. The blank value
should be subtracted from the result of calculation.

vV 1000

X=X X 1000

=1

Where:

X —the residue content of nereistoxinic pesticides in test sample, mg/kg;

¢ —the concentration of nereistoxinic pesticides in the standard working solution, pg/mL;
V —the volumn of nereistoxinic pesticides in sample solution, mL;

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

9 Limit of determination and recovery

9.1 Limit of determination

The limit of determination for total nereistoxinic pesticide residuses using this method
is 0.10 mg/kg.

9.2 Recovery and Precision

A spike test was carried out by this method.Recoveries and precision see annex B table B.1.

11



SN/T 3862—2014

Annex A
(Informative)

Chromatogram of the nereistoxin standard

Table A.1 Information about the nereistoxinic pesticide standards

Name Molecular formula Molecular weight CAS.No.
Cartap hydrochloride C;HisN; 0, S, « HCI 273.81 22042-59-7
Thiocyclam-hydrogen
e e 71.38 31895-22-4
oxalate
Thiosultap-sodium 55.4 52207-48-4
Bensultap Ci7H1 NO, 431.63 17606-31-4
Monosultap CsHia 351.39 29547-00-0
Nereistoxin oxalate 239.31 1631-52-3
Norm

500+

400

300

Response value

200

100+

12

Time/min

Figure A.1 GC chromatogram of nereistoxin standard (concentration at 0.10 pg /mL)

12



SN/T 3862—2014

Annex B
(Informative)
Recovery and Precision

Table B.1 Recovery range and precision(RSD) of nereistoxin in different foodstuff samples (n = 12)

Sample Fortifying concentration/(mg/kg) Recovery range/ % RSD/ %
- 0.10 60.84~67.64 3.86
Rice 0.20 60.71~81.64 12.13
0. 7.55
0. 6.57
Corn 0. 6.63
0. 477
0.10 53 6.61
Potato 0.20 ~75.99 3.64
0.40 76.34~82.84 3.10
0.10 69.40~114.29 19.47
Spinach 0. 4.60
3. 5.10
0. 9.67
Onion 0. 4.37
3.00 9~116.60 6.13
0.10 9.95 17 .59
Orange 0.2 2 7.59
3 10.74
6.05
Cherry 69. 717
7 10.25
67.2 14.21
Soy 7.60
10.82
0. 87 17.84
Pepper 0.2 85 4.22
3.00 46~79.52 7.53
0.10 63.31~93.17 10.43
Mushroom 0.20 85.61~118.43 9.75
3.00 71.15~102.42 12.81
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