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Determination of 5 types of fungicides in disposable chopsticks by dispersed
solid phase extraction combined with high performance liquid
chromatography-tandem mass spectrometry
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(Tianjin Institute for Food Safety Inspection Technology, Tianjin 300308, China)

ABSTRACT: Objective To establish a method for determination of 5 types of fungicides in disposable chopsticks
by dispersed solid phase extraction combined with high performance liquid chromatography-tandem mass
spectrometry (HPLC-MS/MS). Methods The sample of disposable chopsticks was extracted by acetonitrile with
1% formic acid. The supernatant liquid was taken and purified with acidic alumina powder after high-speed
centrifugation. Separated by ZORBAX Eclipse Plus C,g3 chromatographic column, 5 types of fungicides were finally
determined by multiple reaction monitoring (MRM) mode. The calibration curve was set up by external standard
calibration method. Results The linear relationship of 5 types of fungicides was strong in the range of 1-500 ng/mL.
The correlation coefficient was 0.9967-0.9991, the limit of detection of the method was 5.0 pg/kg and the limit of
quantitation was 10.0 pg/kg. The recoveries at the levels of 5.0, 10.0 and 100.0 ug/kg were 85.6%—106.8%, and the

relative standard deviations ware 7.3%-9.9% (n=6). Conclusion Purified with acidic alumina powder, this method has a
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simple pretreatment, good purification effect, high sensitivity and excellent accuracy, which is especially applicable for the

determination of common fungicides in disposable chopsticks.

KEY WORDS: fungicide; disposable chopsticks; high performance liquid chromatography-tandem mass spectrometry
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MEEE 100 pg/mL ARUEE RS 1 mL, FAHTESESS 2 10 mL,
BEhil s 10 pg/mL R-EFRERE R, 68 T AR RO,
—20°C{R-A47 .
1.3.2 A FARE TAER R B
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133 HSAT4

FHBT I AR B — R BT B bR AT 2.5 mm
WAL, e AREBENLIN, TR FREGARE 2.0 g T 50 mL 2§
DEH, A 10 mL 1%F R ORI, W€ 1 min,
PR% 4R H 20 min, 10000 r/min B5.0> 5 min, FREL 0.2 g Bk
FALEI A (100~200 H), FFHERMI 2 mL $RBGER T2
LA, TATE 1 min, E7H R 15000 t/min T 2.0 10 min,
BT 0.22 pm BEME, FRREREMT
13.4 &iEiu

Ko 35°C, #EREIRFR 5 L, %Ay ZORBAX
Eclipse Plus C;g {435%#1:(100 mmx2.1 mm, 1.8 um). #ishtH A
4 5 mmol/L HRER-0.1%FF BR-/KiA, WA B >~ 5 mmol/L
R4 -0.1% HI R - FH BV i, A 0.30 mL/min. #5655
S 1.

®1 BIEHERBREG

Table 1 Conditions of gradient elution

ﬂE WA A% TSI B/% /Jﬁim %i
- s 75 0.3 1200
1 2 %0 0.3 1200
X 0 90 03 1200
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FHL B3 55 25 T~ (electrospray ionization, ESI), ESI(+/-)1]
5, 2500 Wil (multiple reaction monitoring, MRM)F#ii;
W55 HL R EAR L S kV, TR 4 kv; FLSE T 40 psi; 4l
By U7 5 psi; B FIRIRIE 350°C.

1.4 HIEALIE
R e 45 AR TR A B IR SR (1)
_ CxV
"M x 1000 (M

(D XFEAL PRI AL 2 05 B, mg/kg; C-TR IR bR
T B TS BB 2 43 1Y B VR B, ng/mL; V- BARFH,
mL; m-Ff BRI, g.

25 i 1A%~ Origin 2019b.

2 EREHR

2.1 EEURAFIRYIEEE

AR, TR RECH (pKa)k 4.99, /K HL R
(logKow) A 5.01, FERREAM TR TES, WA HET
g, O OSSR HLIE, ZE bt & T~ 281
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AR 5, P R e B BT i o AR B ) e
WK | PEEE . IR OREERO R ELS ., BT H
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Rk, A5 1% IR G . 3% PR IE . 5% PR I
YERFRBGAFN AT IS, ARSI 100 ng/mL VR A An
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BRI T o 5% R I AE3RE v B AR 134 [T
H65.5%, Hrh HEIRMIGHRIBCEN 55.2%, FEECREAR;
3% R Z A A R BGAR E, F AR BE N 70.5%
& EARYIEISR S 73.9%; 1% 18 2 1E Sy 2 BUR FI B,
FER IR 82.5%, £ HARY F-XImIleRh 88.5%,
PEECGIOR & FHARR BGRB8 1% R
VR AR BGRT, £t BCRACE LA 1,
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Fig.1 Comparison of recovery rates of 5 kinds of fungicides under
different extraction reagents (N=6)
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FALER R AR Ml R T i — 2Pk, 2E4% 100,150,200,
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XFHe 5 i H AR AR, e R BE A IR R AR R
A, HERYF bk 2 7, A 200 mg B, H
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Fig.2 Total ion flow diagram of 5 kinds of fungicides before
purification (100 ng/L)
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Fig.4 Comparison of recovery rates of 5 kinds of fungicides under
different purifying adsorbents (n=6)
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Table 2 MRM mass spectrum acquisition parameters

e &) BEB§ ¥ (m/2) TETF(miz) B O HE/V TR e RV EEET 5=
1 A& A IR s 202.1 175; 131 120 30; 30 +
2 ISEZNIA 342 159; 69 120 20; 20 +
3 Pl 308.1 125; 70 120 30; 35 +
4 Az 297 255; 159 160 20;20 +
5 TR 264.8 264.8;35.1 80 5;35 -

24 BIEFHHML

ARE 5 B BB SR A, BT L
e SR = AT AL B Y E R C g RS FEIES TIRAH (633
M5 e S A BFRYIR A SO (354 ZORBAX Eclipse Plus
Cis F5AE(100 mm=2.1 mm, 1.8 pm)iFAT408, XFH T K-2
Ji&, K-HEE, 5 mmol/L HER%%-0.1%H B2 HEE-5 mmol/L-H
FR%EE-0.1%H FR/K 3 Ff ELBIRGBE SHAHIEA 743 B8 o SEBR R,
AR Ry A HURH B & B BRI ;i T 20, 332 il T P e
SRR, AR TS AR B ADE BOE B G, i B
B R MR R . RIESK AR, 85 T e F i
BT, EIER R R A A P IR- R v
T2 N B BRI A P B e A D 1 S e R, PRk
AT GT 2 25 AN R W B 1) FF R - R R 4l T s A B 4% L A
VIR R E L SRR, WA T IR R B IRk B R, 5
PP R DA 0 e BB I, 4k FESH 5 mmol/L FH iR %#-0.1%
BRI 0 5 e, PRI, ASTFFEEEL ZORBAX Eclipse Plus
Cis (A H(100 mm*2.1 mm, 1.8 um)#EF743 %5, 5 mmol/L H!
FR#2-0.1%H IR FH E-5 mmol/L FF R %4-0.1% H1 BR 7K M i 5
FHHEATHE BE BRI, 5 Rl HARYIH9 MRM €435 & WLIE 6,
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Fig.6.  MRM chromatograms of 5 kinds of targets (100 ng/L)
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AT 38 L X a3 1 35 5 UG 0 b v Bl 2 T R b o

RARPRHAT LB B U0 (matrix effect, ME), X 0<
IME|< 20%HJ 3 5T TR AR BEA .38, 20%<|ME|<50%H] 5 5
T4, IME| = 50% 0 38 5T TP 8 25 o B il o vk o 1.
10, 50, 100, 200, 300, 500 ng/mL FYELFTARERZL, [F
FI T R [ 5 kv P Vs AR M I 2, X R R AT
B 55 TR AAR 2 ME R 58.1%, HEJRBON R B3,
T HXHM M B2 IR, IMEIN 60.9%, I, ABF5E &
SR o DG i s o pH 2 0 A 7 i

2.6 FIEEIIE

e s 5 b o ol 2R v WOT 2 Rl bR vt 28, PABAR(Y)
& B BRI e R T e A R AR AR O TR (X,
ng/mL), FEEE BT B OC R A C R (D), FHHRME
fEMELL(S/N) R 3 i 10 B PRI & B AR RS R
(limit of detection, LOD)FIXE & B (limit of quantitation,
LOQ), MEEIH TR, EREBRIE 3. 7E2 A
FEFRIEAT 3 KT 6 SEATIARIZE, Al 4E2s R R s
5.0, 10.0 F1 100.0 pug/kg 3 MK F-HIR AR, FEAHXT
FrUE 22 (relative standard deviation, RSD)FIINFREISER, 25
R 4,

GERFI, 5 FARERIE 1~500 ng/mL JEEINFERECH
0.9967~0.9991, Ltk R RiF. MFRENCER 85.6%~106.8%,
RSDs J 7.3%~9.9%, WEHfJE A% E R, fF4 GB/T
27404—2008 { 5256 % o H 4 il RV B T AR A ) R,
2.7  SEPRAE S AR

FEMLIREOCH T TR 20 MR, B RRAR RlEALE
H— KPR 10 B0, X e B i A T AGH I o ARG 2%
R, 20 MEEAS AT 1 ASREASKS R BESR BRI 1.4 mg/kg, /I
F GB 19790.2—2005 H LR, 45 R 22 %y ikiE
F— UM R B SRR
2.8 Sk iEE Rt

5 LIU R A e, ARG 32 ok AR 3 -
ik, AR AT A AR A O] DA PR AT, AR
F5E AT AL B Sy faf B, TR S AR IR B g A B 59
BRI ATAL RS AT S RIS D Ay WA A B, AR
GEHENT BT AN B AR T X — U R R R R T,
LIEPE R, oAl B B A R AL, TR
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Table 3 Linear regression equations, correlation coefficients, LODs and LOQs of 5 kinds of fungicides
st EVEY:¥ MXRE() LODs/(pg/kg) LOQs/(ug/kg)
WHE AR IR s Y=1890X+65679 0.9967 5.0 10.0
PSEZNIA Y=15372X+11009 0.9985 5.0 10.0
I e e Y=10096X-10223 0.9968 5.0 10.0
0 A Y=17802X+22377 0.9991 5.0 10.0
TR Y=16995X+12480 0.9986 5.0 10.0
F4 5 MREFRMEUKEN=6) L-929 M HRE A FHT]. F7E W78 578, 2011, 23(3): 209-212.
Table 4 Added recoveries of 5 kinds of fungicide (n=6) CHEN SF, LI WX, JIA HY, et al. Toxic effects of the extracted solution of
& A /(ng/kg) RSDs/% S 257 [l KR /% disposable chopstick toothpick or cup in murine L-929 cells [J].
WERDKME  5.0;10.0;100.0  7.7;7.5;9.5 85.6;85.9; 98.2 Carcinogen Teratogen Mutagen, 2011, 23(3): 209-212.
PIFRms 5.0:10.0:100.0  9.9:7.7:73 89.5: 88.0: 104.5 [4] HIEA, AIHER, SREH]. By TR AT A iRt 1.
JCMERE 5.0;10.0;100.0  8.6:8.6;9.1  97.4;90.6; 101.0 SR IGIER, 2020, 1(18): 64946503
’ ’ T ’ ’ FANG ZJ, SHI LZ, WU LM. Research progress on the analysis and
e 5.0;10.0; 100.0 9.2;8.9;9.5 106.8;103.5;101.2 detection of harmful substances in chopsticks [J]. J Food Saf Qual, 2020,
HEAW  5.0;10.0;100.0 8.7;7.7;7.9  91.2;94.7;95.0 11(18): 6494-6503.
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