itk A R FIE HA

BRI IE

N

1T #R i

SN/T 0147—2016
% SN 0147—1992

HOFXHRARAAN.GAEBEREE
B M 75 i

Determination of BHC and DDT in tea for export

2016-08-23 &

2017-03-01 £ 5

P S5
BiRE BEp

e
B
bl
=
il
5
i
R
%
i



SN/T 0147—2016

=[] =
AFREHE IR GB/T 1.1—2009 25 4 i 30 00 2 25,
‘ AFRHEREE SN 0147—1992¢ H I F M RAN BRI R B RAER ). 5 SN 0147—1992 4
L e, BR dm i B AN, FER AR IT .
—— BT RS R EUE TR

R S U R R N A

B TS TR E 5

3 W TSR

; I A S0 0 5586 5 8 T B S . A SO B A B TR R L35 e B AT
AR M T ST AT B B B 4R R 1

A5 WAL 80 0 et A R SE AN 5 HY A BER R M

AR M TR A B A RE L AR RO B2 A L GBI R

245 7 T 1R A A 45 A 0

—SN 0147—1992,



SN/T 0147—2016
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A, FLEAEHBBSHCH, ﬁ%%“rﬁﬁﬂ:(@ﬁﬂ? A
GB/T 6682 4r#rsLie = F/K HLAE Al 56
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WM EEDNE  SMR L E R, IF 2

B4, F A R T A R A T

4 RXFAE

BRE 55 A ULEA L BT R AR 38 43,
4.1 NEA .G
4.2 IECkE. ik
4.3 WRBLER L4k
4.4 TFKBLERHN:TF 650 CTF ke
45 THE-IESBE(1+1, F D) A7
4.6 2% HRERENIS R - FREL 20 g oK A 5
4.7 REREY R :a-7X K78 (e-BHC, C N (B-BHC, CAS 5:319-85-7) 5 7-75
N75 (7-BHC,CAS 5 :58-89-9) ;0-75 75 75 (0-BHC, CAS £.:319-86-8); p, p -1 % (p » p'-DDD, CAS
B.72-54-8);p, p'- W (p, p'-DDE, CAS & .72-55-9) 50, p - % B (0, p'-DDT, CAS & 789-02-
6)5p,p -WEWEH (p,p'-DDT,CAS & .50-29-3) , 4 FE ¥ A T 98%.
4.8 FRUERE SRR BECH - 4 B ARELZ 0.01 g(*ﬁﬁﬁi 0.000 1 @)a-7N7S7SB-7SISISY-7S 7S 75 0-78 7S
b p TR o p- G o, p - TR BEFN p,p - AARMES T 10 mL AR, HEC K
BC il B4 1 000 pg/mL MIFRHERE BB KT 5 CREL BARTE .
4.9 TRA b o T E VR A FC A S B I B R M AR MESE AW 1.00 mL F 100 mL AR A, HIEC KR
BZEZE, A .

f2% 1 000 mL XFIHEA .

5 E5R&E

5.1 SAHEEL LA B FHKECD K.



SN/T 0147—2016

5.2 SAHHGE-FUE B A BOA b BB R (NCD ,
5.3 AL,

5.4 JREIRSIE .

5.5 AmMAL.

5.6 #RE.LE 50 mL,

5.7 BIE .50 mL, HIE,

5.8 fE#EBE.0HL:3 000 r/min,

5.9 XK .&&E 0.0001 g,0.0l g&—5.

6 HENHESRE

6.1 XFEEhl&
PR 2T IR AT, 40 B R B AT B S48 9, % 3 AR AR .
6.2 AHERE
KT HEERRES TR . ERERRESED, NP LR ZR GRS A EREY S RAEL.

7 SWMTR

7.1 #E

PREL 2 g BEER ORI E 0.01 @ F 50 mL BB BB H L INA 10.0 mL ZE 48K, 875 15 404, 7EH
DA HFAA 10,0 mL 7 8-1E S 58 (141, B IR 4 W, 18 HEIR 47 2 min, 7E 3 000 r/min F &L
10 min, B EER T 50 mL HEEOES ., REFHMA 10.0 mL FHE-1ES 51 +1, &8 ), [
F#BAE, EHAEIERBUK .

7.2 &

£ ERBEBE P IMALY 1 mL KRR, & L% 7. BRIRG G E .3 000 r/min &0 3 min, % k
BEAEVAMERT S —BEELE P 4EMA 1 mL KGR, F E#84E 2~3 %K, 5 E KGR 245 60
R FETERRER. AP IMA 10 mL 2% F BRI W, R HEIESJF 3 000 r/min &L 3 min,
EEBEYAHZ T AKBBRAKE T 40 CRKEEZE T HEFMA 1.0 mL IESEEBRME GCHlE .

7.3 WE
7.3.1 SHEBESEEHG

%I E R

a) (aif%AE.DB-5 AEEMEH, K 30 m, N4 0.32 mm, fBEE 0.25 pm, BH 24 H;

b) R WHEIEE 50 C,4£+F 0.5 min, KL 20 C/min FH{RE E 140 C,HLL 11 C/min FHRE
275 C,f&#F 20 min;

o HREMIREE 280 C;

d) KW EHEE 300 C;

e) BE.AXK.AEKFETF 99.999% AEFH X ; R 0.6 mL/min;

D BERER 1.0 pLs A WHERE 0.6 min FFHR;

g) EBWA.&AS,60 mL/min,
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7.3.2 SHeE-RESERG

M- iES% & MFNT .

a) fai%H.DB-5 AR EMEH, K 30 m, A& 0.32 mm, /& 0.25 pm, BHH 4% ;

b) KR WG IR EE 50 °C, £ % 0.5 min, Pk 20 C/min FHEE 140 C, B 11 C/min FRE
275 °C ,f%%F 20 min;

o BR.AK . AERTEHETF 99.999 % E AR ; H#E : 1.0 mL/min;

d)  HEEORE 280 C;

e) BTURIEEE 150 C;

f) GC-MS #0280 °C;

g) MR 1.0 pL, R R

h BEFR: AAFRENCD, NS F 5

D e R BT WA (SIMD) , LR 1.

K1 AARMDDTHENEFREFEL

24 R W B F (m /=) /amu W B FFE R/ %
AVAVAY 181*,219,217,145 100 : 90 : 70 : 20
B-757575 181*,219,217,145 100 : 90 ¢ 70 = 20
VaVAVAVA 181*,219,217,145 100 : 90 = 70 = 20
S AVAVAN 181*,219,217,145 100 : 90 : 70 : 20
p,p'-DDE 246 ,318,235,165,237 100:80:2:0.5:0.5
pp'-DDD 235" ,237,165,318,246 100 :65:40:2¢:1
0,p'-DDT 235" ,237,165,246,318 100 : 65:40: 10+ 1
psp'-DDT 235" ,237,165,246,318 100 : 65:40: 10 ¢ 1

CRAERET

7.3.3 SHEBENE

7.3.3.1  HrfE i 2% R IR 6 A HE B 45 W0, 23 5 B AR 0.005 pg/mL.0.01 pg/mL.0.02 pg/mlL,
0.05 pg/mL, 0.20 pg/mL.0.50 peg/mL bR HEFE W , B HE A 63 D 5E , 048 TR AR ok B A0 £ 4k [ 5
2L ITRMEXRE.
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Wik A

7.3.4 SHEBE-RILHIE
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DDE.o,p'-DDT Fl p,p'-DDT {35 5 5 F W W5 3 7 0t A2 94 3% B 2 WL 5% B.
R2 EMNRINENBEFFENRARTRE

AT B FE >50% >20%FE 50% >10%ZE 20% <10%
SRV B R X 2 +20% +25% +30% +50%
7.4 =HIXE

BRA IS , B4 bR B4R 2D TR

8 HZRITEMRRA

FH €635 Ab B AR 14 B SR W& iR B A (DA,
HEERFMRE AE.
...( 1 )
A
X ——HES SN T g):
c MR o 28 15 3 BN A Z T (ng/mL)
V —HERERKE, BN
m —— MR EE R, BB TR ().
9 MERR . B U=
9.1 MEILR
27 B BT RE B 7N 787 mg/kg.
9.2 [MgXE
2 I8 0 BE % [l e R
*® nikER R IEE IR
£ 25 4 Bk N B/ (mg/kg) A E R/ % gL EICR/ % B 25 MR/ %
0.005 90.6~103 88.6~116 92.5~103
L 0.010 84.0~100 89.6~104 89.8~102
aA-/N\N7\/\
0.020 92.5~107 88.0~107 94.5~109
0.200 89.5~97.0 88.0~101 93.0~107
0.005 94.8~104 88.8~113 93.2~102
L 0.010 80.0~98.0 88.9~103 89.1~106
Lty 0.020 85.5~105 88.5~102 94.5~109
0.200 91.0~102 92.5~109 90.5~107
0.005 93.2~102 89.8~112 94.6~103
0.010 76.0~96.0 89.6~101 89.8~110
0-7N7578
0.020 89.5~105 89.5~106 90.5~107
0.200 91.0~102 93.0~109 91.5~106
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* 3 (&)
R 254 ¥ N K B/ (mg/ke) AEERR/ Y% GEEMBR/ % B S ER/ %
0.005 89.2~98.8 90.0~118 93.8~101
. 0.010 80.0~94.0 87.9~110 89.8~106
-RAA
0.020 89.0~105 93.5~108 94.5~106
0.200 93.0~104 90.5~105 88.0~106
0.005 83.4~98.0 89.0~111 97.0~115
, 0.010 84.0~96.0 87.9~110 90.6~103
p»p -DDE
0.020 98.0~106 93.0~108 94.0~107
0.200 ~105 91.0~106
0.005 ~115 95.2~103
) 0.010 ~103 96.9~113
p,p'-DDD
0.020 : no~103 90.5~107
0.200 91.5~104 94.5~106
0.005 88.6~114 93.8~101
, 0.010 0 88.8~100 90.1~106
0,p -DDT
0.020 ~101 91.5~108
0.200 ~104 91.5~106
0.005 ~114 95.0~102
; 0.010 ~107 89.9~106
p,p -DDT
0.020 . 91.0~106 91.5~103
0.200 : 91.5~103 90.5~103
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Foreword

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

SN 0147—1992 (Method for determination of BHC and DDT residues in tea for export) is replaced
with this standard.

—Compared with SN 0147—1992, the modifications are below:
—modified method for the sample pretreatments.

—changed the packing column to capillary column.

—added the ascertainment experiments by GC-MS.

—skipped the sampling procedure.

Some parts of the standard may have relationship with some patents. The release department has no
responsibility to recognize these patents.

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 Shanghai Entry-Exit Inspection and Quarantine Bureau of the
People’s Republic of China.

This standard was mainly drafted by Shi yiyin, Yang huiqgin, Qu li, Sheng yonggang, Fan yanli, Yi
xionghai, Zhu jian.

This standard replaced the following standards:

—SN 0147—1992.

Note: This English version, a translation from the Chinese text, is solely for guidance.

1d
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Determination of BHC and DDT in tea for export

1 Scope

The standard specifies the metho BHC and DDT residues in tea.

HC and DDT residues in tea.

This standard is applicable to the

2 Normative references

The following document is necessa rd. For dated references, only dated editions

shall apply to this standard. For u of the normative document is

referred for application.GB/T 668 ion in lab and testing methods.

3 Principle

BHC and DDT residues are extra
method. The residual content i

then cleaned up by sulfonane
or and quantified by external
standard.

4 Reagents and materials

Unless otherwise specified, all the reag
described by GB/T 6682.

ytical grade, “water”is distilled water

4.1 Acetone: HPLC grade.

4.2 N-hexane: HPLC grade.

4.3 Concentrated sulfuric acid: Guaranteed reagent.

4.4 Anhydrous sodium sulfate: ignite at 650 C for 4 h, then cool to room temperature and keep in
a tightly closed container.

4.5 Acetone-hexane (1+1,v/v). combine 500 mL acetone and 500 mL n-hexane.
12
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4.6 2% Sodium sulfate solution: weigh 20 g sodium sulfate, dissolve and add water to 1 000 mL.

4.7 Standard substance:

a-BHC:CAS code 319-84-6, formula: C¢HsCls.

B-BHC:CAS code 319-85-7,formula: CsHsCls.

6-BHC:CAS code 319-86-8, formula: CsHsCls.

Y-BHC:CAS code 58-89-9, formula

p,p’-DDE:CAS code 72-55-9, formula: C,;HsCl,.

p,p’-DDD:CAS code 72-54-8, formula:

0,p’-DDT:CAS code 789-02-6, for

p,p’-DDT.CAS code 50-29-3, for

«-BHC, B-BHC, §-BHC, y-BHC,
volumetric flask and dilute to

4.8 Stock standard solution: accurat
p,p -DDE,p,p’-DDD, o, p’-DDT a

the volume with acetone. Mix we s of 1 000 wg/mL in hexane,

and can be used for one year wh

4.9 Intermediate standard solut with hexane to 10.0 ug/mL

when necessary.

5 Apparatus and equipment

5.1 GC with ECD.

5.2 GC-MS with NCI.

5.3 Ultrasonic extractor.
5.4 Vortex mixer.

5.5 Nitrogen evaporator.

5.6 Polypropylene centrifuge tube: 50 mL with graduation.
13
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5.7 Glass centrifuge tube: 50 mL with graduation.
5.8 Low speed centrifuge: 3 000 r/min.

5.9 Balance: scale 0.000 1 g and 0.001 g.
6 Preparation and storage of test sample

6.1 Preparation of test samples

Smash the representative sample thoroughly by a crusher. Mix thoroughly. Put in clean containers.
Seal and label them.

6.2 Storage of test samples
The test samples should be stored at room temperature.

While sampling and preparing sample, please avoid contamination or any factors that may change
residue content.

7 Procedure

7.1 Extraction

Weigh 2 g (£0.01g) of the sample into a 50 mL polypropylene centrifuge tube, add 10.0 mL of dis-
tilled water mixed, extracted for 15 min in the ultrasonic extraction instrument. Add 10.0 mL of ace-
tone-hexane (1+1,v/v) into the polypropylene centrifuge tube, blend for 2 min with vortex mixer,
centrifuge for 10 min at 3 000 r/min.Transfer the supernatant to a new glass centrifuge tube, extract
the residue with 10.0 mL acetone —hexane (1+ 1,v/v) once more, and combine the organic superna-
tant.

7.2 Clean up

1 mL concentrated sulfuric acid was added into the supernatant, sealed with gap, shaking gently and
then centrifuged at 3 000 r/min for 3 min. Then transfer the upper organic layer to another glass cen-
trifuge tube, add 1 mL concentrated sulfuric acid, repeat the sulfonation for 2~ 3 times until the
lower layer turns to be clear.Discard the lower inorganic layer, and add 10 mL 2% sodium sulfate so-
lution, shaking gently and then centrifuged at 3 000 r/min for 3 min. Let the upper layer through the
anhydrous sodium sulfate and evaporate to dryness with gentle nitrogen evaporator at 40 ‘C. Add ex-
actly 1.0 mL hexane to dissolve the residue and for GC determination.
14
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7.3 Determination

7.3.1 GC condition

GC condition is as follows:

a)

b)

c)

d)

e)

)

g)

Colum (analysis): DB-5 30 m X 0.32 mm(i,d) X 0.25 um(film thickness), or equivalent.

Column temperature: 50 C (0.5 min)—20 C/min—140 C —11C/min—275 C (20 min).

Injection port temperature; 280 C.

GC temperature:300 C.

Carrier gas: Nitrogen, purity=>99.999% , Constant flow, Flow rate: 12 cm/sec.

Injection volume: 1.0 uL, Splitless, Open the valve at 0.6 min.

Make up gas: Nitrogen, 60 mL/min.

7.3.2 GC-MS condition

GC-MS condition is as follows.

a)

b)

c)

)

e)

)

a)

h)

Colum (analysis) : DB-5 30 m X 0.32 mm(i,d) X 0.25 um (film thickness), or equivalent.
Column temperature:50 C (0.5 min)—20 C/min—140C—11 C/min—275 T (20 min).
Carrier gas: Helium, purity=>99.999% , Constant flow. Flow rate: 1.0 mL/sec.
Injection port temperature: 280 C.

lon source temperature; 150 C.

GC-MS interface temperature: 280 C.

Injection volume: 1.0 uL, splitless, open the valve at 0.6 min.

Electron ionization mode: NCI, reacting gas:methane.

Selected monitoring ion (m/z). Table 1.

15
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Table 1 Monitor ions and relative intensity for a-BHC, B-BHC, §-BHC,
y-BHC, p,p’-DDE, p,p’-DDD, o, p’-DDT and p, p’-DDT.

Name of pesticides Monitor ion(m/z)/amu Relative intensity/ %
a-BHC 181" ,219,217,145 100 : 90 : 70 : 20
B-BHC 181" ,219,217,145 100 : 90 : 70 : 20
y-BHC 181" ,219,217,145 100 : 90 : 70 : 20
5-BHC 181" ,219,217,145 100 :90:70: 20

p,p’-DDE 100:80:2:05:05
p,p’-DDD 100:65:40:12:1
o,p’-DDT 100:65:40:10:1
p,p’-DDT 100 : 65:40:10:1

*

stands for quantitation ion

7.3.3 GC determination

e concentrations are 0.005 ug/mL,
L. Establishing the standard curves by

7.3.3.1 Standard curves: prepare mixed standar
0.01 wg/mL, 0.02 ug/mL, 0.05 pg/mL,0.20 g/
peak areas on GC responses agai n calculating the correlation coeffi-

cients.

7.3.3.2 Use the standard w
sample. The responses of ana

e concentration of analyses in the
and sample solutions should be
within the linear range of th working solution should be ran-
domly injected in-between th f equal volume. Under the above

operation condition, the chro Annex A.
7.3.4 GC-MS determination

Determination the standard working solutions and sample solutions based on condition above. If the
retention time of the analyses are the same to that of the external standards when subtraction 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. The
TIC and SCAN chromatograms of a-BHC, B-BHC, §-BHC, ¥-BHC, p, p’-DDE, p, p’-DDD, o, p’-DDT
and p.p’-DDT are in Annex B.

Table 2 Maximum permitted tolerances for relative ion intensities while confirmation.

Relative intensity >50% >20% to 50% >10% to 20% <10%

Permitted tolerances +20% +25% +30% +50%

16
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7.4 Blank test

The operation of the blank test is the same as described in the method of determination, but with the
omission of sample addition.

8 Calculation and expression of result

According to the external calibration curve from the chromatograph software, calculate the content
of BHC and DDT residue in the t (1). The blank value should be
subtracted from the result of cal

(1)

where:
X —the residue content of BHC
¢ —the concentration of BHC and DDT in the stan ing solution,ug/mL;

V —the final volume of the sam

m —the corresponding mass o

9 Limit of quantitation(

9.1 Limit of quantitation

The limit of quantitation (LOQ) of the method is 0.005 mg/kg.

9.2 Recovery

Spike levels of tea and recovery data are listed in Table 3.

1%
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Table 3 Recovery range of «-BHC, B-BHC,§-BHC, y-BHC.p,p'-DDE, p,p’-DDD, o, p’-DDT and

p,p’-DDT in black tea, green tea and woloong tea by GC method.

Name Spike level Recovery of black tea/% | Recovery of black tea/% | Recovery of woloong tea/%
0.005 90.6~103 88.6~116 92.5~103
0.010 84.0~100 89.6~104 89.8~102
a-BHC
0.020 92.5~107 88.0~107 94.5~109
0.200 89.5~97.0 88.0~101 93.0~107
0.005 94.8~104 88.8~113 93.2~102
0.010 80.0~98.0 88.9~103 89.1~106
B-BHC
0.020 85.5~105 88.5~102 94.5~109
0.200 91.0~102 92.5~109 90.5~107
0.005 93.2~102 89.8~112 94.6~103
0.010 76.0~96.0 89.6~101 89.8~110
5-BHC
0.020 89.5~105 89.5~106 90.5~107
0.200 91.0~102 93.0~109 91.5~106
0.005 89.2~98.8 90.0~118 93.8~101
0.010 80.0~94.0 87.9~110 89.8~106
y-BHC
0.020 89.0~105 93.5~108 94.5~106
0.200 93.0~104 90.5~105 88.0~106
0.005 83.4~98.0 89.0~111 97.0~115
, 0.010 84.0~96.0 87.9~110 90.6~103
p,p -DDE
0.020 98.0~106 93.0~108 94.0~107
0.200 88.0~107 90.5~105 91.0~106
0.005 93.0~105 90.4~115 95.2~103
0.010 80.0~96.0 89.9~103 96.9~113
p.p’-DDD
0.020 88.0~101 92.5~103 90.5~107
0.200 90.5~100 91.5~104 94.5~106
0.005 93.4~105 88.6~114 93.8~101
0.010 78.0~100 88.8~100 90.1~106
o,p’-DDT
0.020 94.0~105 92.5~101 91.5~108
0.200 92.0~103 90.0~104 91.5~106
0.005 87.0~97.6 92.0~114 95.0~102
0.010 80.0~94.0 90.1~107 89.9~106
p.p’-DDT
0.020 87.0~101 91.0~106 91.56~103
0.200 89.0~101 91.5~103 90.5~103

18
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Annex A
(informative annex)
GC chromatogram of BHC and DDT standard
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Figure A.1 GC chromatogram of BHC and DDT standard(0.005 ug/mL)

Followed by a-BHC,B-BHC, §-BHC, y-BHC,Heptachlor, p, p’-DDE.p,p’-DDD,o, p’-DDT and p,p’-DDT
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Annex B
(Informative annex)
TIC and SCAN chromatograms of BHC and DDT

16 600
TIC*1. 00
TIC*1.00

Bit | /

T T | DB T S P
14.0 15.0 19.0 19.9
min
Figure B.1 TIC of BHC and DDT stag mode(0.20 ug/mL)
Followed by a-BHC,B-BHC, 5-BHC, ¥, ptachlo D.o,p’-DDT and p,p’-DDT
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Figure B.2 SCAN chromatogram of «-BHC
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Figure B.3 SCAl of B-BHC
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Figu omato b-BHC
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Figure B.5 SCAN chromatogram of y-BHC
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Figure B.6 SCAN chromatogram of p,p’-DDE
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Figure B.7 SCAN chromatogram of p, p’-DDD
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Figure B.8 SCAN chromatogram of o, p’-DDT
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100 235

Cl @ @ Cl
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Figure B.9 SCAN chromatogram of p,p’-DDT
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