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4.1 EFCOBON-CH,) RE%.

4.2 PEE(CH,COCH,) : ¥4 .

4.3 EKBRMMH(Na;SO):650 CHEIhBHEZTR .U T TREPEH.

4.4 WRMRBAW .50 g/L,

4.5 HiMRPAE W 150 g/L,

4.6 Pr¥ES: —MZ L5 (CH,BrCH,Br . ® ¥ p=2.173 g/mL) , 8 K F%F 99%.

4.7 PRETIER RN - MZEHREES 10.0mg, FCRBMBIHEEZE 100 mL, 3K E X 100 pg/mL, #
305 T B A IE C 56 C i a5 24 v 8 A bR e TR

5 EMiE®

AL BCE TR 2R
AN KRN A
B,

157 o 4% .

% E TR =) 3% .
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10 BEE .%E.
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6 METW

6.1 #E
6.1.1 XEBE&H

FR20gMBZ 0.0l BN THESBRG. P, MA 200 mL BiBABF K (4.5 10 mLL IEC
B-AEC+D 085 .58 $E. BKEEM . AZRHEEPH 1 mL~2 mL K 1E, 3 8 o

‘”5' iﬁi!}\hﬁtﬁ&lﬂqtl "I‘J'HFE }:F-* = -rx': ﬁ Pl HLHH 18 L_Iat!lr. 2 10 mL 'ci‘] fl( u"'&ﬁil_]'h: ‘,_I‘} 500 r/min l':t]ﬁ_ r‘ﬁEL.
3 min, b % 8 S0 &0 #0508 L S

6.1.2 WMLHE&

FREL 20 g(HEWR = 0,01 )%
be-AEE 2+ 1), %A 6.1. 1,

L iRy (4. O)H 10 mL IEC

6.2 SEGERIE
6.2.1 AP ERHG

6.2.1.1 @i . HP-5 A3FE $ 0,25 pm, B S A

|

6.2.1.2 HFiEE:100 T(6n »290 C (5 min)
6.2.1.3 2EF 1R RE . 28

6.2.1.4 M 3% AE.3

6.2.1.5 |, . BMA.AF =99

6.2.1.6 AritiEe.

6.2.1.7 HEEMR:1. 0pl

6.2.2 ERNMNE

£ ¥ AR 3o 1 3 B 4 o L 2
e, ShbRikE . 16 bkl R

RIEFERPEHND S
WEN M2 EA
FP_RMZGEFERMNEZ9 3 4. 1 m

6.3 SEERANE
6.3.1 B$ERHG

6.3.1.1 fajitd; HP-5MS A % E 494,30 m<0. 25 mm(P9 ), MM 0. 25 pm, 841 24 ¥ .
8.3.1.2 .40 T (5 min)— 20100 T (1 min)—— =230 T (10 min).

6.3.1.3 |MH AN, BUE=>99.99970 ;% &E:1. 0 mL/min

6.3.1.4 #FHE R, 250 1

6.3.1.5 EF+RiEE 230 1

6.3.1.6 GC-MS § B .280 X

6.3.1.7 TR At E

0.3.1.8 #HHMNK:] puL

6.3.1.9 B AR EL
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6.3.1.10 HEfEE.70 eV,
6.3.1.11 ¥ HIAER :3 min,
6.3.1.12 WiEH R EFHE T WM AR (SIM), EFEFRMETFEELE 1,

R EREBTRENFE

EHFEE T (m/2) 107CER) 109 81 188
A ERE/ % 100 95 7 3
6.3.2 ERAMZE
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R FE AL AR R M AR T B P . B CAE OB SRR R RN . SMnikE . 7E BB AR
T oRZEGEENE 4K 5.9 min, FREMMSEFREEES LA B 1. XHRfETERZFR%
6. 3. 1HLSE A0 A% A b 47 I 5 , T 5 o 5 D 490 S A S04 40 o) O B9 o ) — 3, 3F BLEEMBR T BOUR RO
i 1 o 37 14 B 5 ) R 5 D o 5 L4 S RS A A X o R R BE B Y s o T A R P R X N Y
SE B T B0 A X S B AT L, A IR 25 7E R 2 ALSE Fo i B U R R R R R R AR AE X LAY R

X2 GEREHSHAR RERNBEANETFFERAATRE

X £/ % >50 >20~50 >10~20 <10
SV R DR 2/ Yo +10 +15 +20 +50
6.4 ZAWE
B Al sb , 3% EoR A BT .
6.5 HRITHE
KPR E R (DITR
x=8X&XT (1)

A
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A — R A R 2 e 1 B
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M ® C
(HEEMR)
TRZREFAFAESKP I REFTMUBSOEKERNEF

RC1 “RZKREKRBRAKRBL D 3N FEMREKE
SHERZNSERAZNENEKRR NS K
i m K ¥ OLVE X 4. 0 b o 2
MESHE L TR aihe % %
— i ——
0,5 102. 00~109. 40 3.19
i 10 85.48~100. 11 6. 66
20 88, 29~98. 77 1. 64
0.5 95, 40~103. 40 3.45
%] 10 90, 10~109. 10 8. 04
20 101, 02~110. 62 3.52
0.5 90, 80~107, 60 6. 40
GC-ECD it 10 88.54~109. 45 8.34
20 102. 36~106. 69 1. 58
0.5 92, 20~108, 40 5. 54
Lkt B8 10 92. 11~108. 41 6.70
20 105. 05~ 120, 85 5.90
0.5 88. 00~106. 40 7.00
i . 10 89. 31~109, 07 7.72
20 118, 44~125. 31 227
1.0 87. 60~ 105. 50 6. 62
M 10 88. 81~105. 96 6. 71
20 96.87~114. 62 7.47
1.0 97. 30~116. 70 8.41
Y 10 95, 08~121, 03 10. 51
20 98. 06 ~120. 64 9,67
1.0 94. 00~106. 20 1.68
GC-MS EZ 10 95. 24~105. 08 4. 30
20 97.06~115. 16 6,79
1.0 84.10~101. 20 7.38
iRt B 10 86.85~110. 66 9,66
20 106. 14~115, 01 3,05
1.0 86. 30~113. 00 10. 25
i 2 10 96. 06~ 108, 51 1.37
' 20 104, 14~117. 88 4.75




SN/T 0163—2011

Foreword

This standard was drafted in accordance with the GB/T 1. 1—2009.

This standard replaced SN 0163—1992 { Method for determination of ethylene dibromide residue in

fruit for export).

The mainly differences between this standard and SN 0163—1992 are as follows.
—Modified the standard name;

—Modified method for the original standard sample pretreatments;
—(LChromatographic column in the original standard replaced by capillary column;

— I'he standard applicability has increased big bacca kinds of pineapple,bananas and canned products

such as orange, pineapple;
—Added the testing method of canned fruit;

—Added the inspection method for ethylene dibromide residues in fruits and canned fruits by
GC-MS.

Please note:some patents may be included in this standard, while the agence who releases the stand-

ard will not be charged with it.

This standard was proposed by and is under the charge of the Certification and Accreditation Admini-

stration of the People’s Republic of China.

This standard was drafted by Guangxi Entry-Exit Inspection and Quarantine Bureau of the People’s

Republic of China.

This standard was mainly drafted by Wu Yujie, Tian Jijun, Mo Weiyuan, Zhang Zuchang, Liu Junyi,
Lv Chungiu, Xin Ming,

This standard replaced the previous version of the release of the standard as follows:

—SN 0163—1992.




SN/T 0163—2011

Test method for ethylene dibromide residues
in fruits and canned fruits for export

1 Scope

This standard specifies the method hylene dibromide residues in

citrus,big bacca fruits and canned f

This standard is applicable to the determination of e esidues in orange, pineapple,

bananas and canned citrus,canned pineapple by

2 Sampling

2.1 Sum of the sampling
No more than 1 500 boxes.sampling as f
—1~25,take 1 box;
—26~100,take 5 boxes;
—101~250, take 10 boxes;
—251~1 500, take 15 boxes.
Sample should be taken according to place of origin,in batches,on the level in the different parts of
the sample immediately, the orignal samples must be no less than 500 g,and the total orignal samples
no less than 2 000 g.

2.2 Sample preparation and storage

2.2.1 Sample preparation

2.2.1.1 Fruit samples

Take approciate typical edible part sample after crashed. The frozen fresh sample should be defrosted
first,then weighed after homogen.

10
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2.2.1.2 Canned fruit samples
Take approciate canned samples after being homogen.
2.2.2 Storage

The samples shall be stocked sealed below 4 C. Avoid contaminating the sample or change the resi-
due concentration of the analyses during sampling and stocking.

3 Principle

The analytes in the sodium sulfate
boiling water bath, then detected by GC with ECD

@ mixed solvent are distiled by
ntitation by external standard.

4 Reagents and materials

Unless specified,all reagents used er” is the secondary water or

deionized water.
4.1 Hexane(n-CsH,,) : Pesticide grade.
4.2 Acetone(CH;COCH;) :Pestic|

4.3 Sodium sulfate anhydrous! n cool to room temperature,

storking in esiccator for use.
4.4 Sodium sulfate solution.50
4.5 Sodium sulfate solution:150 g
4.6 Standards:Ethylene dibromide(CH,BrCH,Br.density,p=2.173 g/mL). Purity—=99%.

4.7 Standard stock solution;Dissolve 10. 0 mg ethylene dibromide in 100 mL hexane(4. 1), inspec.

tively. Which concentrations of the solutions are 100 ug/mL, preparation the standard working solu-
tions with the standard stock solutions.

5 Apparatus and equipment

5.1 Gas chromatography:Equipped with ECD detector.

5.2 GC-MS.Equipped with El source.
| ]
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9.3 Bucker.

5.4 Homogenizer,

5.5 Vortex mixer.

5.6 Rotary evaporator:5 000 r/min.

5.7 Water bath boiler.

5.8 Recycled water cooler.

5.9 Round-bottomed distillation bottle ;500 mL.
5.10 Condense pipe:S-shaped.

9. 11 Plug-scale centrifuge tube: 10 mL.

5.12 Ethylene dibromide distillation unit(see figure 1).

condenser
I 1 joint 29/42
100
3 #30 —
z
I \ ¢10 e
s !
; : joint 50,/ 50
1 . :
i L]
e - i il
500 mL

Figure 1—Ethylene dibromide distillation unit
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6 Procedure of determination

6.1 Extraction

6.1.1 Fruit sample

20. 0 g sample (accurate to 0. 01 g) were weighed into 500 mL round-bottomed distillation bottle
(5. 9) ,then adding 200 mL sodium sulfate solution(4, 5)and 10 mL hexane-acetone mixture(2 + 1
fully shaken,according to figure 1 to connect, the distillation bottle put in the boiling water bath until
the liquid has slipped out of the 1 mL~2 mL of water. The solution slipped out were added appropri-
ate anhydrous sodium sulfate(4. 3)to remove water,dissolve the upper organic phase with hexane to
10 mL, vortex mixing,centrifuged at 3 500 r/min for 3 min, then the upper layers detected by GC and
GC-MS.

6.1.2 Canned samples

20.0 g sample (accurate to 0. 01 g) were weighed into 500 mL round-bottomed distillation bottie

(5.9) ,then adding 200 mL sodium sulfate solution(4. 4)and 10 mL hexane-acetone mixture(2+ 1),

the others step is the same as 6. 1. 1,
6.2 GC determination
6.2.1 GC operating condition

6.2.1.1 Chromatographic column: Fused silica capillary column, HP-5 30 m x 0. 26 mm (i. d. ) X

0. 25 um (film thickeness)or equivalent.

15 L/m

. n 30 C/m
6.2.1.2 Temperature programme;100 C (6 min) =250 C (5 min)

~»290 C (5 min).
6.2.1.3 Ingection port temperature;250 T,

6.2.1.4 Detector temperature:300 C.

6.2.1.5 Carrier gas:Nitrogen(purity=>99, 999% ) .flow rate:1. 0 mL/min.

6.2.1.6 Injection mode;Splitless.

6.2.1.7 Ingection volume:1 uL.

6.2.2 (Quantitation determination

Use the standard working solutions based on estimating the concentration of analyses In the sample.
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The responses of analyses in the standard working solution and sample solutions should be within the
linear range of the instrumental detection. The standard working solution should be randomly injected
in-between the injections of the sample solution of equal volume.and quantitation by external stand.
ard. Under the above operating condition, the ethylene dibromide retention time is about 4. 1 min. The

chromatograms of ethylene dibromide are in annex A. 1.

6.3 GC-MS determination

6.3.1 GC-MS operation condition

6.3.1.1 Chromatographic colu
0. 25 um( film thickeness)or equi

6.3.1.2 Temperature programme40 T (5

6.3.1.3 Carrier gas:Nitrogen(puri

6.3.1.4 Ingection port temper

6.3. 1.5 lon source temperature;

6.3.1.6 GC-MS transfer temper

6.3.1.7 Injection mode:Split

6.3.1.8 Injection volume;1

6.3.1.9 lonization mode:El.

6.3.1.10 lonization energy:70 e

6.3.1.11 Solvent delay:3 min.

6.3.1.12 Detection mode:SIM(see table 1).

20C/

-5MS,30 m x 0. 25 mm(i. d. ) X

i
"7+280 T (10 min).

(1 min)

Table 1—Selected ion and relative abundance

Selected ion(m/2)

107 (quantitation)

109

81

188

Relative abundance/%

100

6.3.2 Quantitation determination

Use the standard working solutions based on estimating the concentration of analyses in the sample.

14
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The responses of analyses in the standard working solution and sample solutions should be within the
linear range of the instrumental detection. The standard working solution should be randomly injected
in-between the injections of the sample solution of equal volume ,and quantitation by external stand.
ard. Under the above operating condition, the ethylene dibromide retention time is about 5. 9 min. The
total ion current chromatograms of ethylene dibromide are in annex B. 1. Determinating the standard
working solutions and sample solutions based on condition on section 6. 3. 1. If the retention time of
the analyses are the same to that of the external standards when substraction the background,in the
same time the ion relative abundance of the compounds from samples are similar to that of the
standards’at the deviation as table 2.it can be inferred that is positive sample.

Table 2—Maximum d ce qualitiative by GC-MS

Relative abundance/% =10~20 <10

Permit relative deviation/% + 20 1+ 50

6.4 Blank test

The operation of the blank tes method of determination,but with

the ommission of sample addi

6.5 Calculation and expression of result

Calculation of the content of e sample according to the formula(1) .

Where

X —the residue content of et

A —the peak area of ethylene dibromide in sample solution;

¢, —concentration of the standard solution.ug/mL;

V —the final volume of the sample solution,mL;

A.—the peak area of ethylene dibromide in standard solution;

m —mass of the test sample,g.

The calculation results shall deduct the blank value.

15
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7 Limit of determination, recovery and precision

7.1 Limit of determination

Limits of determination of ethylene dibromide is 0. 000 5 mg/kg in fresh fruit and canned fruit sam-
ples by GC method. Limits of determination is 0. 001 mg/kg by GC-MS method.

7.2 Recovery and precision

The recovery and precision result that ethylene dibromide added in the sample consult annex C.

16
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Annex A
(Informative annex)
GC chromatogram of EDB standard

600

——

(0 -

Figure A. 1—GC chromatogram of EDB standard
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Annex B
(Informative annex)
TIC of SCAN and MS spectra of EDB

Abundance
400 000

350 000
300 000
250 000
200 000
150 000
100 000

50 000

Figure B. 1—Total

Abundance
140 000+

130 000+
120 0004
110 000-
100 000+
90 000
B0 Dﬂﬂ':
70 000
60 000
50 000+
40 000-
30 i.'IIﬂ-:'
20 000-

10 0op4 80. 8 . 187. 9
GM i 115.8124.6132, 9141, 0148.8 159.9  172.8 |i|

80 90 100 110 120 130 140 150 160 170 180 190 m/z

Figure B. 2—Mass sepectrogram of EDB standard

18
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Annex C
(Informative annex)
Recovery and precision of EDB from different added samples
at three levels by GC and GC-MS methods

Table C. 1—Recovery and precision of EDB from different added samples
at three levels by GC and GC-MS methods

Method T Added level Recovery Relative standard deviate |
ug/ kg o, %,
[ 0.5 ~102.00~109. 40 3.18 |
Orange 10 - 85.48~100. 11 6. 66 |
20 | 88. 29~88. 77 4.64
0.5 95. 40~ 103. 40 3. 45
Pineapple 10 | 90. 10~109. 10 8.04
20 - 101. 02~110. 62 3. b2
0.6 90. 80~ 107. 60 6. 40
GC-ECD Banana 10 | 88, 54~109, 45 8.34
20 | 102. 36~ 106. 69 1.58
_ 0.5 ‘ QE.E[E*HHJH.JU | b. b4
Canned orange 10 - 92. 11~108. 41 6. 70
20 | 105. 05~ 120. 85 5. 90
0.5 | 88. 00~ 106. 40 | 7.00
Canned pineapple | 10 ‘ 89. 31~109, 07 7.72
20 | 118. 44~ 125, 31 | 2.27
1.0 | 87.60~105. 50 6. 62 |
Orange 10 | 88. B1~105. 96 6. 71 |
20 | 96. 87 ~114. 62 | l.4]7
N 1.0 E 97.30~116. /0 | 8. 41
Pineapple 10 . 95. 08~121. 03 10. 51
20 | 88. 06~ 120. 64 9.6/
1.0 | 94.00~106.20 4.68 o
GC-MS Banana 10 | 95. 24~ 105. 08 4. 30 |
| 20 97. 06~ 115. 16 6.79 |
N T 84. 10~101. 20 7.38 |
Canned orange 10 | B6. 85~110. 66 | 9. bb
20 | 106. 14~115, 01 | 3.06
1.0 | 86. 30~ 113. 00 | ©10.25
Canned pineapple 10 | 96. 06~ 108. 51 | 4. 3/
| 20 | 104. 14~117. 88 | 4.75
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