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H E: BN A SO (gas chromatography-tandem mass spectrometry, GC-MS/MS)J5& Ji
BRI P H SRR RN L. ik BERA 8 mL KAk, RACHEIRE A 4 g &bk
T, 4200 r/min B0 8 min, b HRZ IS HLAE - AR AR L, (T IE O e N TR G I(9:1, VIV)BEI,
SR EIE-BIRFUEAGNE, SMrdiER . SBR O HEMLTE 5~250 ng/mL JERINANERY, HXRECRT
0.99. A H & 1 :E =R 0.01 mg/kg; 7E 0.01~0.10 mg/kg ¥R EETE F A ANARSLEG S, FIR K 83.0%~116.8%, K
N 3.7%~103%. G50 O IEARERE . G5 RMERR, 15 T RO L v TR Ak B A
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Determination of chlorothalonil residues in raw jam by gas
chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for quantitative determination of chlorothalonil pesticide residue in
raw jam materials by gas chromatography-tandem mass spectrometry (GC-MS/MS). Methods The sample was
hydrated by 8 mL of deionized water, extracted by using acetonitrile, salted out with 4 g sodium chloride, centrifuged
at 4200 r/min for 8 min. The supernatant was cleaned up by a florisil solid phase extraction column and eluted by
n-hexane-acetone mixture (9:1, V:V), the analytes were determined by GC-MS/MS and quantified by external
standard method. Results The standard curve had a good linear relationship in the range of 5-250 ng/mL, with the
correlation coefficient was greater than 0.99. The limit of quantification of chlorothalonil was 0.01 mg/kg; the
recoveries varied from 83.0% to 116.8% and the relative standard deviations varied from 3.7% to 10.3% at spiked
levels of 0.01-0.10 mg/kg. Conclusion This method is simple, convenient, accurate and suitable for detection of
chlorothalonil residue in raw jam materials.
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B BRAFZ R E I, AR AR BA R RRE L,
RO, 2017 4R, AR T A 412 B
FERFFEHU AT 2B SEBUEYIH R, T A R sk
BA S NS A Bt ™ B K SR Ry N T AT
ah, HARZYBRE LAl CE R, GB 2763—2019 (b
LA E GARE B AR AR B ORI ) XA Rl KR o
R AT TR UE, AN A R 5 mg/kg . Bk
FRRRE S 0.2 mg/kg, 54 R EJE 10 mg/kg 55

REZLUKCR | SR BUORE ARGy R0k, 2890
SEFR ., A ST EERE) . OB, WkAdE . RS L
JCA R Y B AT AR TS KO R B, S R 2
HXE AN CORT SR, SRE MR A R Z o0k &,
AR FERED | SR RN s
PR A] o R R R M e R . Hal, o
TG FL A Al T AR LS i 1 R VR R 2K
PRI R I Tz, R AR 2 5% R e e g
it TR, JUH— 2857 A Y F RS g, A s
. AR5k R EARbRZ B H 25w 2RO,

UEAER, B R RN SCE rh ooy SR R il S R G
g7, P AT R AR 25 R R B S . b
AR T T R h Z R ML 25 5% R
PN AE, B AT SR TR A P I 1) SRR, 2
FERYRACR A R RIS BRI T o BT, AT
T g SR O TR R S, ) O 3 - A I D T A (gas
chromatography-tandem mass spectrometry, GC-MS/MS)#& 7
T IEUREZE S R T T AR I E vk, DA O S I sk
A Y FL A TR 2 A PR SR R R S8R

1 MR5RE

1.1 RFIEH&E

CIECRFRG) . 1E O e (TS Al FI TS SE R4
WA RATRD; NER(GREal, WERSREA ), SIbahor
rat, RESEERHE AR, BaiksroKaifl); vy
J: AR (1000 pug/mL, b5 sk R A BRA H),
HF I

SERE S JRURMIL R B R AL

1.2 UFE5E%

S B L A ZE U (500 me/3 mL, FEHHAAURK
25 F]); TQS9000 S AH - = PUMAT BT B (Bl L F
FBFUR) . Biofuge Stratos iR s B.LoHL(3EE Thermo
Fisher Scientific 23#)); AL 204 /M R F-(&&E 4 0.0001 g, Hi
-+ METTLER Toledo /A #]); TurboVap LV 4> H Zh& WA (G it
Biotage /A F]); KS501 IAHENRS 5 (T8 IKA A H]).

1.3 /5 &%
1.3.1 HendRi

TERFREL 5.0 ¢ REFEME 50 mL B.LE T, A
8~10 mL £ &K, WHEIRS . ZRFMA 10 mL ZJE, ¥
PR | min J5, AEOETREIA 4 g @b, WERS
5 min J5T 4 °CZ&FT 4200 r/min #.0> 8 min, fERRFLEL
50mL FERERARE P, 40 CFEAREET, figk.
1.3.2 #Heu4tb

1 mL ECSE-RNENR GIERO: 1, VIV FR s
FR AR TR TR TEIR A AR, A TS IE O be- N IR A5
TR TE Y 3% BLRE 1 AR AR O, R =AY IE O - N
FRTR AR, IR VEITR, 40 CA&MF T RREELT, M
| mL 1ECBERIER AV Mok, FAH G- BHS s
HrdilsE
1.3.3 AFf TR

FRECA & R DA 24 (0 SR H R A 4 B 3R 4 VR Tl 45 R
2 ARBOR, & AREFARASKT, A —ERHRME
PREPRE S P AR (1 pg/mL), FEH— @& RN IE C e B
% 1 mL, BCHIBBTRWERR A 5. 10, 20, 50, 100 Fi
250 ng/mL ) R FILFUR AR ME TR, A0 (-
TEIBE FHASCI 2
134 &E5%

A S%(5T 43550 AR - HY R SR ik AUt A1 95 B 2
AR (HP-5MS)(30 m x 0.25 mm, 0.25 pum), i
40 °CI£F% 1.5 min; LA 25 °C/min FEFETHE ZE 90 °C, f#H%
1.5 min; LA 25 °C/min B/FFHR % 180 °C; LA 10 °C/min 2
JFFHE % 280 °C; LA 10 °C/min FEFFHE % 300 °C, {f4¥F
Smin, #EFEE: 1 ul, SRR RATREERE
135 st

BTN FREE TR, BFRem 70 eV, 154
LRIRFE 280 °C; BFURIREE 300 °C; RSN Wil (select
reaction monitoring, SRM), FFFI R 2GR EFITIE] . 5B
FAF B T RO AR L LR 1

x1 BEBNRENERRESH

Table 1 Retention time and mass spectrometric parameters of chlorothalonil

CAS & 14 B4 1 18] /min

ERETXF(m/z)

FEMEE T (m/z) Tl A /v

1897-45-6 12.64

265.9>133.0

265.9>230.9 38/14




8622 1% A T R A

12

1.4 BEBERBENHE
T T AR B AT = ()
5)%%%=Cx!xfx ! 1)
m 1000
AP R, me/kg; C A MBRETAERTZ EA5 2] 10 pk
D253V TS VR B2, ng/mL; VORI TS 2R, mL;
m NI T, g5 f O REAE AL 1000 e R 4.

2 HREHR

2.1 HEAICEEHRRL
2.1.1  Houirtfid Az & AaKF ag AL

AR B —E RS REE, W2t 2 K21 7K
b, ARAERE S AR 254 BRI, K R 2 AR KA
FEGF, MK R K S 2 T R S LR, T
T MERA . SRR S g WA AT (IR, e 2
ZHAN R AR AR K B (5 N 8 mL)FEATRT M S288: e B AH R
SEAIR, USHIHERE R 0.04 mg/kg B E BT PREIR TR, I 5E it
AR, 25 EIR, PIE IS5 118.7%F1 104.0%,
HA AR, 8 mL K, ISR, H6E 100%; LAk
WERSEH R B, 8 mL 4544 FREF /IR, AR TG .
R, 1652 md FEmHInK AT, 8 mL.
2.1.2 R #HATRA 9T

FEAR 25 55 BRI A 2L R by, AR il i Ak 3R BRI ) 2 2
W, BT, N, 1EFEnEPT MR
QuEChERS L 7E4R 25 22 4% B A v i) i 53 vh 2 i 42
BOCR AR AT, ABIFSE rh e B I B R F 2 G 1R 4R
VR, FERRBGL R o H T AR, LMESE B AR 2
FER R IUE R, 7% NY/T 761—2008 { B AIK R
BB . AL IR R R AL R R AR 2 2 5k
FE ) R A 2R o &4k e B U X, GB/T
23210—2008¢ A= WAy 511 Fhge 25 BAH k27 5h ik B8
HEIE  SAH G- BT ) R S s R e A Ak g
PERET 2, ARFRHEAT T 2 400 L ame, —41EmA 4 ¢
SALEN, Ji—dIIEMA 4 g BRBREEF 1 g SAbA, HAb LA
YRR, STV A 0.04 mg/kg B F T I AR VA R (0]
WCR NS ELSL s, SEgeH 2 AN 2E 50, (HEE—4H ]
TG Ah i 5% 6 3R BRI B.(E 1), H, i)
ik 4 g SaAb8h.
2.13 AR et

HUSRE AR BUS T /E 40 CFAMZE IR T, SRIGH—
ERBUGERIZ R, 20T BLAE - AR B S L L L B
MBI, BT HEH S W samrEE T . Ak
i B A A R A R 1) SR 2 UK VS A, SR PR A
BRHNIECHE . 1ECBE-NERIEI(9:1, V:V), FE245 1
FEIETAE S HEAT 0.01. 0.02, 0.10 mg/kg 3 AN [EIMERE K
S (400 A L0 ST o SE R A5 R W IE 2, WK E N

0.01 mg/kg i, SO IE CRE T BIE Ry 95.6%, &
WO IECBE-INII9:1, VIV)ZRAF RN 105.4%; %
TR 0.02 me/kg B, BV IE C A A1F R oy
67.4%, HE WA IECHE-TIER(9:1, VV)Z&M4 T iR,
100.5%; #AKFH 0.10 meg/kg B, ZHERCNIEC BEAcH
TR 68.3%, N IECBE-PIEE(9:1, V:V) &M T
B 103.6%. 255 BIIE CBE-IN AR (9:1, V:V)FE
SR S R EDBCR ] BAR T, R, BRI R C
Yot -TR AV T (9:1, V:V)o

MgSO,

+NaCl NaCl

P AR R MR S 4 T R SR IBOCIR 25 X L 1
Fig.1 Comparison of sample extraction conditions under
different salting-out reagents
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Fig.2 Comparative experimental results of different compound
solvents (N=3)
2.1.4  ZRBLIEF B g AL
AR S SRR WOE TR, W I AT e

6 - P ) 5 Y AR SO O 1) R B A b TR AR IBCRE:,
SE B AE O e N MR S IR e DG, R 5 U I v AT
LR B [ AR A€ SRORE 208 B i) B ARPD VR T IR, T
PRI BT W e SEORE BN e b . SR TE FLAt 26 AR 2 AR
[F] T, % 35 B0 3 550 TE L 23 91 oA 1 L e - 1N R TR 5 (911,
ViV), IECBE-INERRA(7:3, ViV). IECkE-INETR S
(5:5, V:V) 3 4T T U FE A 0.04 mg/kg I H AT AR
VAR ISR HE S o SR B4 SRR, 3 2 25 PR I3 22 531
BN, X REE - A 53550 100.9% . 98.1% . 102.8%,
EAE S A b A BUAE O be- N IR B (723, V:V) L IEC b
-NETRAA (55, VV)FMF P RBOR AR S, 2
AR R b, 5 SR B AR S BBL, I OE O - Y TR S
(9:1, VV)ZEAF T B ARSI 5 B S B S ek, s
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T pE AT A AL E, PRI SRR S A S e e &
FEBEVERE IR oM I 2 be- N TR A (91, V2V ).
2.2 trEERhEZ&FEZ R

AHIEFE R F AR I i, 3k IO M VS TR AR R B A
JERERIE, LLEHTE M E = XA A bR, 3
JBT BTV TR DT i MR B (ng/mL) A A AR bR, il bR gk . 52
IR 7E 5~250 ng/mL ¥REEVE RN, HREILT A E W
kRt ZE oy ¥=0.0005259X-0.00001903 . r’=0.9995,
FRREORT 099, HA RIFIAMECR . AU ARG
R E RN 0.01 mg/ke, TR 1EM1EEH(S/N)=10 IEDR,
5l R R
2.3 FFARWERMBEE

AR R T 0.01.0.02., 0.10 mg/kg
3 AR BEACE AR S0, B MR EEII 6 OPAT .
DU A el 38 RORE B BE 25 SR L3R 20 ik 2wl IR
JEFER 83.0%~116.8%, fHHIEWMAE 3.7%~10.3%Z[H, H
FRAR 245 1 [ 503 RS 2% i 235 SR il R A DU 23K, 3 2R
e TR IR AR 2 8% B I

2 BERBNFGARNERIRBEE(n=6)

Table 2 Recoveries and precision of chlorothalonil (n=6)

TR /(mg/kg) IS /% K55 B %
0.01 92.3~116.8 103
0.02 83.0~111.0 9.4
0.10 97.7~107.6 3.7

24 TREIMERESZEERAM

S TR UEIZ T s I, AN ISR o A o
WRARHETT | WA | AT AN SR A R (I T A T
SESVT R 5 Fhas R EIE TR E R 0.01 mg/kg 1Y
3 AT AR DRSS S IR 45 R R 38 [ R A
91.0%~108.3%, 5 P SR#ANGH B 7500 10.81% . 12.19%.
5.82%. 3.89%. 3.35%, W EARMER, BRI, %5k
HABIEE M, o3& AR R RS b E s R 2
5% BRI
2.5 SERRHESAEN

SRR RENLAI 5 FpE I S TR, 4 BIRR
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