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Determination of chlorthal and 2,3,6-trichlorobenzoic acid residues in 5 kinds
of plant-origin food by gas chromatography-tandem mass spectrometry

FU Meng*, BI Rui-Feng, ZHANG Wei-Wei, DENG Suo-Cheng, LIU Yin, CHEN Xiang-Tao

[Merieux NutriSciences Testing Technology (Qingdao) Co., Ltd., Qingdao 266114, China]

ABSTRACT: Objective To establish a gas chromatography-tandem mass spectrometry method for the
determination of chlorthal and 2,3,6-trichlorobenzoic acid residues in fruits, vegetables, tea, grain and peanut oil.
Methods For non-oil matrices such as fruits and vegetables, tea and grains, pomelo, lettuce, tea and wheat flour
samples were selected and extracted by 2% acetonitrile formate solution, derived by trimethylsilanization reagent,
MAS-Q salt package was applied to adsorb pigment and other impurities, and then purified by HLB column. For oil
matrices, the peanut oil sample was selected and extracted by methanol, derived by trimethylsilanization reagent, and
then purified by HLB column. The purified samples were detected by gas chromatography-tandem mass
spectrometry. Results By applying procedural standard calibration method to eliminate matrix effect and to
compensate for losses during extraction, the 2 kinds of pesticides showed a good linearity in different matrices, and

the correlation coefficient was greater than 0.99. At 0.01, 0.02 and 0.05 mg/kg concentration levels, the recovery of
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the 2 kinds of pesticides in different matrices ranged from 93.6% to 113.6%, and the relative standard deviation were

from 0.9% to 9.8% (n=6). Conclusion The method has a high sensitivity and good selectivity. In matrices of fruits

and vegetables, grains, even tea, and peanut oil, the limits of quantitative of chlorthal and 2,3,6-trichlorobenzoic acid

can reach to 0.01 mg/kg, meeting the requirements of GB 2763—2021 National food safety standards-Maximum

residue limits for pesticides in food.

KEY WORDS: gas chromatography-tandem mass spectrometry; chlorthal; 2,3,6-trichlorobenzoic acid; fruits and

vegetables; tea; grain; peanut oil
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Rl 9 o B A i B IR R ) R 2 R —Fh
Wt S R OR IR S BR300, AT FVEAR P AR R0 3R, dE s
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HESR, B 0.01 mg/ke.

BAR A b1 SCHR O Gk R A 2R R o 25 1 A
W AR SEAT T AR P, H AT R AR IR RS AL
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5 dl); X3R B E 3O AL(3E [E Thermo Fisher Scientific 23
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Agilent 22 H]).
1.3 XWHE
1.3.1 #sefasE

FE AL RS IR E RARERR S, B (NAESE R &
). ACRAIHF AR LAR) . X 3 AR TR AR AL
S PRIR S R YR SR P, INZZ R A AR T — S



55 11 3 f5F W, S AR EGE- AR TR E 5 R IR £ b b SRR F e 2R 5%

239

el

TRRR AL B, HESR SR . B8 3K RIS R %
URIRAE, 2500 NFEMRIAE AL T 28 P A IR AT o
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(DB KR R, A4

FRECRE AR B] 50 mL .04, FREER 50 Bl s
JKIR(10.040.1) g, HAH(5.0£0.1) g. ZEM(2.5+0.1) g; T#E
HERRFEIE T 10 mL 7K 0.5 he JIA 10 mL 2% fii-
ZIEER, WA, A AIA 1 g EALBIR 4 ¢ K BBRER,
2L 1000 r/min R IR FEE 1 min; LA 5000 r/min 5% 73 2.0
5 min; FEREBE 15 mL BO%, A 1S g REREN
1 g KEARE:, N THR¥ES, LA 3000 r/min Z.0> 5 min;
B 2mL FIHRES— 15mL B0, A 100 pL =
FRELALE A P BT AV, TRA), %, BF 30°CKIE
P4 30 min; MIA 100 uL 2 mol/L B Z./2-Z WS, 185);
#iE 10 min; A 0.1 g BREREANFN 0.5 g JTOKBRIREE, Hk
FEIRA], 3500 r/min #.0 5 min; L 1.5 mL (19 EiEwGL
HLB SPE #:(3cc, 60 mg), WAEVEDLIR 2 7 23 i A 2L B,
£3.(% PSA 50 mg, PC 8 mg, C5 50 mg, MgSO, 150 mg)fi¥ &
LA, #8559, L 13000 r/min 2.0 2 min, i 0.22 pm B 1§
MR R/ ML, GC-MS/MS 43H7 .
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FRI(5.0£0.1) g FEALZE 50 mL ¥LRMECAE, A 5 mL
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TRIR SN 0.5 g JOKBRLIREE, TRIFIRA], 3500 r/min %
> 5 min; BHEY 1.5 mL 1Y Fi#d HLB SPE #(3 cc, 60 mg),
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IRAARME LA BB U RS 2 mL R A FRifE
PE, FHZMSERS] 10 mL, 53 1 mg/L TAEARAERS
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1.3.5 F&h
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Table 1 MS/MS parameters of compounds
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H1 TR0 i IR 2R A S A, ORI 5 B e F IR
CLGETRIRFE M o ELAE T 2 ST i O SR IR, &5
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YERIRIGAE R, B BERE NG 1E Va5 52 0e 5 78 R A
WU 45 X AT I IR . SEIREE LR B, BT L WA
J&, SRR A4 [R] I g 45% (n=3), 54 E Y A%k 96%
(n=3); AWk e, SRR B R A7 31% (n=3), B2
BHEBER 102% (n=3). 10, TCiSRIEEELE TR
We, SBKIR BRI LR, X5 & AR AT E ik 2
PERTARDE, RVEmRIRAM T 5 F 0.

Sk s/ i A B L B B R A R O, AR SRR R
HeAE 07k, B SRR R A T BB A LA K BRAK AL B
BT AE RN, R ARTAL B R AN B VAR AE, B
IRER AR NS S 3L T PR IBGA R R WG, AEAE TSR
FRARIBGA TN L, SRRk R S R O T R 1 PRt
TTERR AR AN, SR JG /K B R B 25 PR AR UV T R AR A B K 47,
FRE ] B R AT AR AT o AL PR A TRTE 30°COKIB I
¥ 30 min; HIA 100 pL 2 mol/L () Z. 1% - Z JE TR I 4% 1k v
TR o fiAE o R WL R 1 0 2,

0o o dl
cl cl
HO TMSCHN, 0
OH 30°C/KiA [ M O
.
Cl 30 min Cl
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Fig.1 Derivative reaction equation of chlorthal
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Fig.2 Derivative reaction equation of 2,3,6-trichlorobenzoic acid

AHIETE R T AR AT AL B AR, sl T I 50 e fe ik
FErp AT BB e, oA R ] SR A PIE AT
2.3 BUTIERML

AHBIFSE U T ARG HLB SPE R (b R A4 i H
HLB SPE FEHHEAECR 450 HIEW]: SRJTI % HLB SPE 14
fRIR AR Ty 2, SR LT- B [, B2 R [ml e 32
i 48% (n=3); RJeAlitEJ5 HLB SPE #: ki i =L, &
BRAR ISR 97% (n=3), FFRAEIEN 96% (n=3);
KM% HLB SPE HEH L JE AT AR 7520, SRR A 2 2 1Y)
AR KR, iR I SEAiTE J5 HLB SPE AEH b 77, &
PRI 1 25 B 10 IS A< 08 P SO A, DRI M S92 6 R S A
J AR T

7E HLB SPE #1:HL5, PRI TS AIAE Bu S Ak, Wt

TMSCHN,
_— -

30°CHK A )L
30 min

FEET PSA 50 mg, PC 8 mg. C350 mg, MgSO, 150 mg, Jt
XT38 o A R TR R S R R s TGP A AR
24 FRIEFEMMRAL

AT G 43043 A 1] B SR K R s 5 TR P B 2 T A
VTR o DARIE Sl B 25 ROR A B R W A 1 mg/L A9 S
FRUETRI I 1.2 mL BRI 1 mg/L A9 SAARAR
WE 15 mL B0, INA 100 pL B977 41850 58 R L
30 min, FFIIA 100 pL ¥R 2 mol/L (¥ L B&-LIE T,
FE 10 min, 5353175 20 GURKER B 1 5 477 A= i R o 2
T W S AT AR S W

AT 1T S ERER AT A W B G, 1
PR B R TR A BT vz 300.9 Al mvz 298.9 e
TEFE TR, B5 T miz 298.9 RYREHIE mvz 221.0 Y
R RS, BT mz 300.9 BIFEA 1% iz 223.0 1R ]
Bz, Ftmz221.0 M8 & 5T, mz223.0 EtEE T
Lo % R R A TRk, IS T AR R Y
25 eV, EmEFEiE A EELE 3A, FELERHENT
PEAT R 2R AT A W Bl B A, S N R R T B T
m/z208.9 Al mVz206.9 I+ AT & FRUT, BT
m/'z 208.9 BIRERIE miz 144.9 B R BUE &R, BT mviz
208.9 [ I mvz 180.9 FIEEESF mvz 206.9 AR U6 mvz
178.9 W REIE Rz, FIk miz 144.9 J9E /5T, miz 180.9
vz 178.9 e tEE 1, il ab e i, F&
T miz 144.9, mvz 180.9 Fl mvz 178.9 et A& 43 W N
25, 20, 15eV, EatE THEEOEEFEILE 3B,
2.5 FEFWIE
251 FEMILBEEAT ER

VIUESE M. /NZZRY L ZRnt | AR TN AR L o, e
BEO1.3 SEER kb rRE A AT AL R, A58 RS bRk
7 0.01, 0.02, 0.05, 0.10, 0.15 mg/kg KIKES:, FAHLIMT,
A B R RS A gk 2 S RAL A, M R
Wk, il AR AR AR AR IE s 2030 LU i i 0 1 A
(N HPADR, B E (X, mg/kg) AREARAR, 2l ST T
B bRl 2R, HHOERELD)BIRTF 0.99, ZB R GFML: %
Fo 1E0.01 mg/kg MirAKFET, HREFBELLGN)=10, R
T, ATLAWE R EBRA ER . HR AR L R
A2 ZRBOFN T i g R PR LR 2.
252 BRHELSHEE

Oy BITEAESE AT L ANEE R L SRR AR SR I 0.01
0.02 1 0.05 mg/kg /K MIBRAERS TR, R US I &A1
FE 6 UK, HEAT AR [l S a . UK R (- 2 [l R
93.6%~113.6%, X} HR 22 (relative standard deviation,
RSD) h 0.9%~7.0%; X % {2 [y F ¥y [l i % h
94.6%~110.4%, RSD N 2.4%~9.8%. [FIHIEM & & R i% &
k1 0.01 mg/kg B HER B ARG 2% B A7 A 23K, L3R 3.
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(298.9/221.0) 3t (208.9/144.9)
9.507 5.998
j72] 2 122}
2 g
™ ™
Bl =
L@ E 11
0 0t
9.0 10.0 5.5 6.0 65
588 i} 18] /min 3 B8 iJ [8]/min
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Fig.3 MRM chromatograms of chlorthal and 2,3,6-trichlorobenzoic acid

2 SEAMAMEFRNZMATE. &MeE. HXARNESR
Table 2 Linear equation, linear range, correlation coefficient and limit of quantitation of chlorthal and 2,3,6-trichlorobenzoic acid
29 sl LM L METE I/ (mg/kg) ES Y () FE HEBR/(mg/kg)
s SRR Y=2138.59X+1329.83 0.01~0.15 0.9959 0.01
) HIZFR Y=5135.47X+867.33 0.01~0.15 0.9981 0.01
W SAMKIR Y=3231.27X+2872.29 0.01~0.10 0.9993 0.01
FIZE Y=16507.72X-33542.52 0.01~0.10 0.9998 0.01
N EAUN Y=1435.61X+2697.48 0.01~0.15 0.9983 0.01
R Y=3143.87X-269.59 0.01~0.15 0.9979 0.01
st NG Y=148.28%+275.00 0.01~0.10 0.9958 0.01
R Y=740.25%-308.78 0.01~0.10 0.9977 0.01
. SFABKIR Y=680.93X+1433.57 0.01~0.15 0.9985 0.01
A6 e
HIZFR Y=2270.37X+527.65 0.01~0.15 0.9992 0.01
=3 SEAEE R EIFRE 5 MERPAIMFREILZERF1 RSDs (n=6)
Table 3 Spiked recoveries and RSDs of chlorthal and 2,3,6-trichlorobenzoic acid in 5 kinds of matrices (n=6)
=3 75y AR HE
- AT K i
/(mg/kg) S TR % RSD/% SR ISR % RSD/%
0.01 94.8 2.1 94.6 2.7
R 0.02 101.9 3.9 103.8 5.2
0.05 104.9 5.2 107.8 5.0
0.01 99.8 1.7 98.8 3.2
i 0.02 95.8 53 95.2 3.1
0.05 100.0 2.6 102.3 2.0
0.01 93.6 2.7 102.1 3.9
IINZE 3 0.02 107.8 0.9 99.4 2.7
0.05 96.9 22 100.7 3.0
0.01 96.5 5.2 96.8 4.0
P 0.02 100.9 45 95.7 9.8
0.05 99.8 7.0 99.9 8.3
0.01 95.6 3.4 98.9 33
A6 0.02 113.6 3.1 107.0 3.6
0.05 111.0 2.8 110.4 2.4
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