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Determination of Chlorthal residues in tea by gas chromatography - mass

spectrometry method
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FMHHSEERFR B =N E SHEEIE-FRIEHKRE
1 el

ASCAFHE T 2 rh GUBKIR P B R 1) ~URH i - B I 52 U7 vk
ASSCAIE T 2 e GUBKER T B R A E

2 HetsImAxH

N A ST H D P A S S BRI 5| TR RS SR AN AT A Ak . Ferb, v H I 51 S
1% H $9XE B FIRRCAS IE T A SCfE s A E 5 e, Rl CEFETA B EHTA
XA

GB/T 6682 43 #7556 %5 F /KBRS A58 77 vk

GB/T 8303 7% BEWEFE 1] 28 S HT-W ot & =l

3 AKIBMEX
ARSCAFBAT T BT E AR RIE SCo
4 JRIE

R i KBRS B B A A BGAL S BEAT AT A A, DU G- BB R A A I, AhbRidk e

5 snFnmR

A ul, Fra s e iral, K AGBIT 668251 5E it — 27K .
5.1 iRXF

5.1.1 Z}§ (CHsCN, CASS: 75-05-8) : fhifél,
5.1.2 Hf# (CHsOH, CAS5: 67-56-1) : fhiféli,
5.1.3 Z (CH3;COOH, CAS 5: 64-19-7) .
5.1.4 WiZ%%E (CHsCHal, CASS: 75-03-6)

5.2 BiRECH
3N LRI : I3 mLARR, F/KERZE100mL, #2), FE.
5.3 tnEMR

KRR HEVIIT, 2UPE > 98%, B Al A ARTHEVA L AR HEMI A AS B LR Lo
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K1 RHE R EEAE R

th 44 TR LA TR CAST 7 T ZERY
0 Cl
Cl
HO
FERIR Chlorthal 2136-79-0 CgH2Cl,04 303.91
OH
Cl
Cl (0]

5. 4 FREBKRECH]

5.4.1 SEKRARMEM A IEW (1000 pg/mL) = FREXI0 mg CREAZE0.1 mg) SECERFRAES:, F BB &
AZE10mL, 0~ 4°CENIRTT, ARI6MNH .

5.4.2 SUEKERFRUE T AIAW (10 pg/mL) : FEHEL100 pL S BRERhRvEMS & VEW, M2 EARE10mL, 0~4
CCREYGIRAE, ARUHLINH

5.4.3 SBKERFRAES AV (500 ng/mL): F2H500 plL ZEKER AR P (AW, A OB EsE10mL, 0~4°C
BEOGIRAE, AROHINH .

5.5 #¥}

5.5.1 SAX[EAHZEEFE: 200 mg, 3mL, A%

5.5.2 fALIEME CAALAD : 13 mmX0.22 um, M4 .
6 {UFFNEE

6.1 SAHMIE-FEEH I (GC-MSIMS, = FEVUMATHEIE) , FHBEFEEHTE (ED .
6.2 TR F: BE0.1 mgAlEF0.01 9.

6.3 F0oAL: HE ML T-10000 r/min.

6.4 WHEIRA o

6.5 HIHHAHL.

7 AR R TE

7.1 R

R FEABZI500 g, $%GBIT 83037 VEM i Ja 78 iR 51, N LSaiak s,
7.2 RHERE

PP B IR AR, B
8 DT

8.1 AItIZ
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FRIN2 gitFE CRER%20.01 g) 150 mLERLE .0, 20 mL/K, ®JiE10 min, #RJ5LA5000 r/min
B010 mine WLELI0 mL iERES SR — R EOEF, AL mL 3% L (4.2.1) , $##%4])5 L5000
r/min£>10 min.

PR N CH3 mLEEE, 3 mL/KIEILIISAXEEH, FKIKH 4 mL 3% 4R (4.2.1) . 4 mLHfE
WBE, FEEMBER . RS, BRI ER (B3 . RO ORISR, AL
mLZfiE. 0.5 mLBtZ ke, s 5 E 1100 cCu A T4 HEIR2 he BUHAEE, AL L g
JEE, AR - o 1 R A

8.2 ME
8.2.1 RHEBIESE LY

a) filiF: TG-5SIL MSH: (0.25 um, 30 mX0.25mm) , BAHY4¥#;
b) #A: A, 4 > 99.999%:;
¢) Vii#: 1.00 mL/min;
d) #HFEE: 2.0 pl;
e) HEFECEEE: 220 °C
) HEET: A
9 FHEET: W2,
2 MR FAEET

LI H# (°C /min) BARE (°C) PREFIF A (min)
1 / 100.0 0.50
2 20.00 260.0 0.00
3 40.00 300.0 5.00

8.2.2 RitBEEH

a) BTFIREM. BrERGEE TR (ED
b) fEHZIRE: 280 °C;

¢) BSFURIRAE: 280 °C;

d) ETFHEHEE: 70eV;

e) HRB: 2RI

) WIS A S K3,
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K3 E T LAHKRSH

H ¥4 R B4 I 8] /min BESST TET filf 48 H [ /e V
315.0 286.9% 20
FABKIR — 2.1 9.084 359.9 286.9 25
315.0 242.9 10
K e CRERET, HRAEMEET.

8.2.3 BRI 1Emhzk

WS AR, 17 LA 3 A U SAXHEAE N BT A 380RE, B HOE & 1 S ERER bR v 1 IS RO NN, 4%
7ABATATAEAL, bR PR SUBK R 5 B B2 N5 ng/mL. 10 ng/mL. 20 ng/mL. 30 ng/mL. 40 ng/mL. 50
ng/mL RS T ARV, A A0R € - o i B A N €

TR ARAEE A VRN ELEEINAE SAXHEIERL b, ARGV LB RIRT A7

8.2.4 THREE
8.2.4.1 {REZETE)

MR RE AR € v e () £ B IS 1) 5 K 2 o 7 €00 1% 068 1 8 B N TR A L e, AHGHR ZE NAE £2.5% 2
Mo
8.2.4.2 BFFEELE

TEM R SZI0 250 N REATRE S I E i, G SR A H ) €0 1 068 1) % B IsF () 5 R vERE S A — B0 BRI
Y RJEIRE R A, Pk B e, i BT R ALK, RS H AR E T A
B T IR RT3 B T R A 2 S AR AR B, I Se VR e 2 N R SR AR E (Y R, T )
FE s TR AETE H AR

a4 8 M AR B T 2F B (i K R Ve 22

AN BT > 50% 20% ~ 50% 10% ~ 20% <10%
FOVF AR 22 +20% +25% +30% +50%

AT HIRRED) 5 22 [ W M GC-MS/MSE S LB A
8.2.43 TE

bRk sE R, DLH AR B HE T U IR FE OB AR RR . s B U T RO N AR, T I A v
S
8.3 INHEAKRAINE

W 5 AR VAR R RE VA TR UG N SR it — i B A b, DLAR B IR AR e e e 1, A 8
T TR, SRRV VR AR P i AR IS AE ASC S ARG I 1) s e e 2R MEVE R 2 P, R e 2R Y L s
S 4 0 5 R P R AT 3 24 135 BOW B I FE 3R AT 40 AT
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8.4 F1TidIg
1%8.1 ~ 8.3 5 BT [F] — AR AT AT €
8.5 TR

PRAFREGAFE SN, 54%8.1 ~ 8.3 P Bk AT 25 1l 22
9 HERUE

AR L - R e SR AR 2Rk e ', beiE i i e B R iE s (D 1R

¢ X fXV XD
LT T x 1000

A

Xi —— R % B &, mglkg:

¢i —— M ILAEMZ LSRN /7 EE, ng/mL;

f—— MG B IR, AT VAR B R RLAEAT AR A A 58 s

V —— RS e AR, mL, V=1;

D — fZIE&R%L, D =20/10;

m —— WAFEEHR TR A&, g.

L BRI, LS R LT S AR T AR 20 SE B A R AR TR, (R

R R, AR molkg, (R B3R ROET

10 HEE

FEEEMERMT, BZRZ R R (CV%) BATEHRBIIEB.1E XK.
FEHIUEZRAET, RS R R R (CV%) NATEFIKBIERB.2E K.

11 Hit
A T5 1A ERR R 60% ~ 110%.

AT 1R BRIRAG H PR 20,002 mg/kg
A T7 1 BRIR 2 2[R 90.006 mg/kg .
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Mt 5% A
(BB
SEAER — ZBERYZ I RZ MM (MRM) €83 [E]
315.0 -> 28B6.9

TBT=0 01- Arez=00F

counts P
4.024 -
2.0=44
e r min
=104 -
8 0e3 350.9 -> 286.9
]| counts TAT=8.01; Area=150.
7522
5.0s2
2.5234
-:.-:E;Z: el A, PR L i
Y- 315.0 => 242.9
| counts |IF{T=B.DI; Areg=255
|!
D=3 ||
A I I A = i P v ]
7o T | I N P . . NS S . V- S T N S S G S S, W S S =
'_;_"!F\u AnAARSAd — d e T —

KA1 &ECER — ZBEMRM 1S & (BRARk SUBKER K 210 ng/mL)
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B % B
(BRHE)D
BEEER
* B.1SIE N EH B MEEOR
WM 755, mglkg K ENERRE (CV) , %
>0.01, <01 21
>0.1, <1 15
>1 11
& B.2 5206 %8 ) IR 2R
WM 758, malkg LR E AR R R (CV) , %
>0.01, <01 34
>0.1, <1 25
>1 19




