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Determination of 19 Antiseptic and Antifungal Agents Residues in
Wooden Chopping Boards by Gas Chromatography — Tandem
Mass Spectrometry with Surface Sampling Method
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Abstract: A gas chromatography — tandem mass spectrometry (GC — MS/MS) with surface sampling
method was established for the determination of 19 kinds of antiseptic and antifungal agents residues
in wooden chopping boards. The samples were prepared by surface sampling method, followed by
acidification, and then extracted with ethyl acetate — n-hexane(2: 8, volume ratio) mixed solvent.
The optimized method eliminated the need for derivatization reactions and purification operations .
Multi-reaction monitoring scanning mode(MRM ) was used for monitoring, and the external standard
method with matrix-matched solution was used for quantification. Results of the optimized analysis
showed that there were good linear relationships for the 19 components in the range of 0. 005 —
200. 0 pg/mL, with their correlation coefficients(*) larger than 0.990. The limits of detection
(LODs, S/N =3) and limits of quantitation (LOQs, S/N =10) were in the ranges of 0. 001 — 0. 17 mg/kg
and 0. 003 — 0. 55 mg/kg, respectively. The recoveries for the 19 targets at two spiked concentration
levels ranged from 65. 8% to 97. 2%, with relative standard deviations (RSDs, n = 6) of 4.3% — 13%.
This method was used for special food safety risk monitoring on the bamboo and wooden products
related to food in Guizhou province, and the hidden risks of high pentachlorophenol residues in non-
shaped packaging wooden chopping boards were discovered, which could provide an early risk
warning for relevant departments.
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chromatography — tandem mass spectrometry (GC — MS/MS); risk early warning
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1 SIGERSY

1.1 URE5EHHA

A& 58 Scion — TQ = FPYARAT TG AL (£ Bruker A 5] ) 5 MilliQ 258 F /K & A2 8% (£ Millipore
A5 HOC - 36A UL RHHE P& AR AT s e HENRL A A HLCHEIR T BT A 7).

R . ILALER (46 8F 99. 0%, {Z[E Dr. Ehrenstorfer 28] ) ; 2,4,6- =5 (1. 01 mg/mL, HETE
PR ) s AREER(100 pg/mL, JLHESMRHEEMFEARAT) s MR EEMRHER . MR EA A
ERVNTG . SHRFEOERLER T AR (4hEF 99. 4%, £ AccuStandard 2 7)) 3 IMEEME | BEZEBEIE (100 wg/mL, |
WG SCm PHE AR AT 5 ARFEIEFEEY (100 pe/mL, 4E)¥99.0%) | & IR F G (4 99. 7%) . ZEH
W5 (ZEBE 99.8%) | 2,4, 6- =R My (4EJE 99.57%) . MUY HRIE T KL 4 H MR G (4l FE 98. 79%) ¥ T[]
Dr. Ehrenstorfer 2N ®]) ; MRS . B, it M. BETE . LRWRERR (100 pg/mL, LV ERER
BRI ) ; =R CER (LERE99. 7%, JbniA REFHAIR AT ; LR OH(HPLCZ,, Kigtri
FEEMALZEGIAR AT ) s M. IECk (s, B ARAE); BEREF (e, moEbailifss
RAERR ] 5 SLC BAHAEHUE (500 mg/6 mL, HUMNAEHEHEIR S AR A E) 3 TR . — IR PEREF
DB INAR 2020 4E B S XS IR S, TR, R

TRAPRE AR ECH] . 23 3RS R R B — b e IR S, NI E S22 R, H
HEROR | ATARIEIEE A R EE R 0. 05 pg/mL, B IR WG, 2,4,6- =G0, BLPIHEE T 32
Be. ATEIEAO.5 pg/mL, R, WAL, JRHEE, WREORIERHER A 2. 5 ng/mL, XFEREIRENR
WliE . REREEREEIR TG . ARPE . WEIROKR e ROMRE RuERL. . RPN S 0 pg/mL,
PR T 4 CmiiAr, BRI
1.2 EWHZE
1.2.1 HmEleE btk Breiagat, M eEnit 2 AR AMRKOE], hkRZHRE 2 ~
3mm, ARMEEMREZOUE), WETAARETHHEARE, NGRS EGIERA)E, AR
IR . AR T 20 o, MRS S, I T TR, &M
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1.2.2 FERETAE  FREL2. 00 ¢ RN 50 mLEBELELOE N, MIAN10 mL7K, 60 “CABFEHEHL 10 min,
BN 5 mL 5% =S O BRIER, HE—H B2 HS min, BUHE EE A 10 mL 1R £ Hig - 1E &5
(208, PR IRBUAR, PETHIZEL2 min, 10 000 r/min 004 min. W H L2 A HUAHTE 50 “CRIB IR
ARET, NN 1 mL 5B A2 min, 10 000 r/min &0 2 min, BEZ2IEWEFNE
1.3 BIERRIEEYE

ERTS L PEE R o Agilent DB - 5MS AEBWEAEEBOm X 0.25 mm X 0.25 pm), #HS: &
WEFR, LR > 99.999%; i Ao UEEeE, BEFELREE: 260 °C, JiE: 1 mL/min, JEFEE.
1.0 pL, FEFFR M. &IBIEIES0 C, 4% 1 min, L 10 ‘C/min F+ % 250 °C, FLL50 “C/min F+ &
300 ‘CL&FFS5 min, 320 min, EFIFER 3. 5 min,

Rk st ik BT EGE TED, BERRERE: 70V, MR 2 RW IR
(MRM), CIDA: WZ4iES, & FIHRE: 230 C, fEHM%IRE: 280 C.
2 RS
2.1 RiEFHMRK

W FOE AR, B S S RRHIERE S TR A B T, BT T T e, R
SRR R R S T AT T, T E B AEMS X, IR S B TR B SR R R RE
AN TS SHWE 1,

F 1 19FPEEMY ) O B8 B )RS S0 A 45

Table 1 ~ Retention times and MS parameters for the analysis of 19 target compounds

L Collision
Retention time

No. Compound . CAS Ton pair(m/z) energy
(mm)

(eV)
1 Benzoic acid (A H i) 4.41 100-51-6 105.0>77.0°, 105.0>95.0 15, 5
2 Sorbic acid (1154 ) 4.58 110-44 -1 97.0>69.0°, 112.0>69.0 15, 5
3 Dimethyl fumarate (& 52 . H i, DMF) 5.21 624 -49-7 113.0>85.0", 113.0>59.0 5, 10
4 Benzyl alcohol (74 1 i) 5.36 100-51-6 108.0>79.0°, 108.0>107.0 15, 10
5 2,4,6-Trichlorophenol (2,4 ,6- =%}, 2,4,6-TCP) 7.86 88 — 06 — 2 108.0>79.0°, 108.0>107.0 20, 30
6 Biphenyl () 8.06 92-52-4 154.0>153.0°, 154.0>128.0 10, 25
7 Methyl parahydroxybenzoats (X} 336 AL TR F i, MeP) 8. 42 99 -76-3 121. 0>93.0°, 153.0>121.0 15, 8
8 o0-Phenylphenol (48R FLZKH} , OPP) 8.98 90-43-7 170.0>141.0°, 115.0>63.0 20, 35
9 Propyl p—hydroxyhenzoale(Xi;éﬁ@xﬁ;lﬁﬁﬁ@!ﬁ , PrP) 9. 65 94-13-3 121.0>65.0°, 180.0>138.0 5, 6
10 IPBC (WP bt T S5 HY AR IR ) 9.96 55406-53-6 165.0>127.0°, 182.0>154.0 25, 5
11 Butyl p-hydroxybenzoate (X FEHE R HEFR T 1K, BuP) 10. 41 94-26-8 138.0>121.0°, 194.0>138.0 12, 20
12 Lindane (%)}, r-666) 10.91 58-89-9  219.0>183.0", 219.0>147.0 10, 20
13 2-(Thiocyanom ethylthio) benzothiazole (JEBES, TCMTB) 10.92+13.21 21564—17-0 180.0>136.0°, 180.0>109.0 15, 5
14 Chlorothalonil ( I 474 ) 11.26 1897-45-6  266.0>231.0°, 266.0>133.0 18, 30
15 Pentachl()r()phen()l( HA& Wy, PCP) 11.27 87-86-5 266.0>167.0°, 266.0>202.0 25, 25
16 Thiabendazole (WEZEBEIK , TBZ) 12.77 148-79-8  201.0>174.0°, 201.0>130.0 10, 35
17 Captan (FL# ) 12.81 133-06-2 149.0>105.0", 149.0>70.0 5, 18
18 Imazalil (2 ) 13.28 35554-44-0 215.0>173.0°, 215.0>159.0 5, 5
19 Tebuconazole (/i ) 14.32 107534-96-3 250.0>125.0°, 250.0>153.0 15, 10

*quantitative ion pair

2.2 BiEFHmRK

H T & B bR AR PEAS ], 525843 7% %€ T DB — 1701MS Fl DB — SMS a3k} 19 Rl i 5104 5
BOR . R IR, SR DB - 1701MS @R FED AT, XHEEEERILER N S i) (i I e ™
17 2R ] DB — SMS {8 38 A 70 A i) H brUg ) fi R BL G AT B ile 3, H DB — SMS (5 AE AR 5 i 70 10 1572 A
BOME R, LI O TG A AR I R TAERCR . D, SEERIEE DB — SMS @S HERE T AT . LA
L A AT S 60 CIY, E SR W R IETEAE R, X SCERROE — B, Pr AR SEER ik
ERIGIRE R 50 °C, IR E I )4 AR 16 min N, S8 H AR £0 38 S iR DURE AR S g i) HE R FR
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Fig. 1 Total ion chromatogram of the mix standard solution of 19 compounds

the peak numbers were the same as those in Table 1

2.3 HmEEFENMRL
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Fig. 2 Schematic diagram of nine-point sampling method

(A) and surface sampling(B) for rectangular wooden

FRAEHEMLED S SEIHLAE T IE R MEAE LA A 1 chopping board

F UL RN 67 o R ZE SR (L 2) . 2000 .

IR 16 T AU o BT A R VEREAR, b 1) "

BHAL IR B, HRO LR N7 2 -

VARG BRI, PIRRE &7k P LA Ly £ '%%;gA‘mm:nﬁ?j s
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Fig. 3 Comparison of pentachlorophenol results under two

sample preparation methods
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WIERITR SRR, 5 TRl RO - 1ECKE(8 1 2) . ZIROHE - IECEE(6 : 4),
LIROME - ECHE(4 1 6). ZMRAM - IECKE(2 : 8) . IECHENTREUA RIS 1970 H F5P 09V X5 B
R BRI 10 mLo Z52RW7R bk 6 i 5 B 50 8 - 25 S BUR 23 51 4 51. 2% . 65. 6%,
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78.2%. 81.2%. 91.3%. 92.5%, LLIECKErE AT BE RIS 19Fh B st FIse R, HARRE
T IR ECR LG 54. 6%, MRS - IECkE(2 0 8)IRAIRBUAFIN 19 Fh H A I BUR ¥ & T
65. 0%, FFLUGLESLI B VIR HS - IEC k(2 © )V AIRBUAR . 78 AR EAI R S50, 2 50%
ZE TSRS AR5, 10, 15 mL) X FEBGECRA 2 . Z5R BN JIRBUEFMARRN 5 mL i 19F0 H
PR SR HCR A 65. 3%, UL 10 mL $2 BT 45 2055 0 P393 B A 93. 7%, 1 10 mL % 15 mL I3
PR ICEERZEMN . M RER, SEREFELL 10 mL IR AME - IECBE(2 ¢ 8) M EiE 7.
2.5 {THENMRFLRIERNITTS

B G AT i 2 PR RS 00 R0 B A e PR R s BRI L AT A il SR
SRR, NrP2,4,6- =IREMATAEK2,4,6- =IRIRCIRAR, KRG EALINE .. SLE A 1S 2R Y
AT BATEN G REE LR 4R EW: TEMHERINSERRT, DAmITE G REEL 5
T106%, N 2,4,6- =Ry T 4065, 2,4,6- =50 HI2m 1 1. 445, B FAERAOHR
AR R B A, BT DA R BT ERAE, FIH GC - MS/MS SR R/ MS &5 F &1, BEwTHE
BB BH Y, SR mker ) % OB FIUERATE ™, 724 h PR AT SR AH SR ZER

SCHRFRIE H 7 TR ARSI SR H SLC [ AHZE B i™  ARSEISAE 2 AT ARG AR A h 33 DA
FE) 19 FRBR RS, FRES T FEASSRIGRZE SLC [ AH ZEHURE A i 5 () 23S B S35y
AIAEATAEAHT . TG BERE AT . 4520380, TR R TEMT AL IR 2T A f5 , i SLC [ AH AR HUEE
HE AR — M, T EHI R 45 2R A M P2 AR T e, R R [ AH AL GRS 19 B E AR T34
DS ZRA A 76. 2%, HIFIRSE 5 Fhig g A0 SRR T 60. 0%, BRI, AT IR FEA I TIEALERAE
2.6 ERMAL

SEER AR T AT SR 19 TR T B RS SRS DU I () 3 B R (ME ), 383 AN ] R 5 ) TR B bR i
TEZS A RE ST 5 207 70 P A5 T 0 B LU B B 40 EL PRI ME . ERED B 43 LBz 100%, SR SE TR
PSRN/ s PO A 43 F R T 100%, SRHBAFEERL T sy, FU(E A 43 /N T 100%, FEHITELE
FERCHMHIROY . ZERE R TN, 2,4,6- =&y, ZRES . &SR W, JRHEE. SRORIEIRE
B B LI R T 130%, REAFEAERL O amay, ; WP HiE TR IRl . IR . fEnd . HESRDK
WA AR 73 bR 110% ~ 130%. A/ BETRON 6 R S ()50, R S0 R 2 e DU G T A ih Zei k2815
RE T
2.7 ZMSEE. MHR, EETRAMARE S ZER

B 6 Oy ARBfiAR 25 FARE S, R HRAS T E BEA TR T A B R IR i 2 B, 40N 1 mL 6 AN [w] 5
EREIIRARER W . fEs e g T, RIHERICAEC /MR € &, DL E R g m o gl
PR(Y), BUEREEAAPR (X, pg/mL), EHlZbEmA7FE . IR B a B bRy 75 ik,
LI 3445 G (S/N) Job 7 (4 Jo 12 2 T S8 A HH PR (LOD) L 10 F55 MR HG (S/IV) %o I3 1) ot B V4K S T 5 7
FR(LOQ) o FEUEA AT AR A A RS, 43R 1100, 500 L AS[a] i e B TR A bl FH I, 4%
PIH TR 24 h SRR IR T RE ST AL R, OF BT, R RIS R RO MR L € &, &
A IFRAKEEATIGE SR S5 R N3 2 s o

HF 20 A, 19 FPREIYILE 0. 005 ~ 200. 0 pg/mL G 2 R IFH MR R (> 0.990), J7ikLOD K
0.001 ~ 0. 17 mg/kg, LOQ 40.003 ~ 0. 55 mgrkg; AR, & 2 NAEDNFRAKET 1950 H bR e
65. 8% ~ 97. 2%, AHRRUEERZE(RSD, n=6)A4.3% ~ 13%, FEHIZAS 7 LG8 mn ERR B, REfSi 2
R EEK
2.8 ELERHERSM

L2020 455 M8 B i 24 XU & 200 W ) vb oot v M 48 R B2 10 80 LUK T 84T ARl B 22 20 iRk — Ik 1
BT b, RAARIEIATRIN , 455078 65 JLRAT AR PG AW, HARE BT AR
Bk & BB, 2 MR IR R I AR R R IR, S8 0.2 ~ 1.2 mgkg, REI
oAt 7 F 17 25 50 e B 4l I O

H AR E R AT A AR H Ty i 5% 5 S PR S ok . $2 BB ResAP(2004)2 P TG W )
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HRFR A 0. 15 mg/kg FREAE™, AU US I PT ARG A LG B B FREE A 72. 5%, Hoh e R 5T
SRAEN 140y 3B BN T AR AR i 58 B SR M 314, 35 mg/kg, HR4E 2018 4 E K & d5 SR EFH A
3 RS WA ) A T o I A VR BEAT A, 45RO (312,23 £3.5) mg/kg, @R #{E
2 0005 LI L, 5 SCHRHE BEAARATF ™ o BHAEFE S ARSI % [ a4 B R

29RO R R | RN E BT R R

Table 2 Linear relations, LODs, LOQs and recoveries of 19 target compounds

. Spiked 100 pL Spiked 500 L
Compound Linear range Linear equation I LoD LOQ Recovery RSD Recovery RSD
(pg/mL) (mg/kg) (mglkg) (%) (%) (%) (%)
Benzoic acid 0.25~50.0 Y=1268.7605X+54.7581 0.9988 0.04 0.15 75.3 7.9 97.2 8.0
Sorbic acid 0.25~50.0  Y=422.6926X +22.5486 0.9966 0.04 0.15 79.6 6.8 78.6 9.7
DMF 0.5~10.0 Y=463.076 8X +10. 1526 0.9909 0.01 0.03 81.3 10 80. 4 6.5
Benzyl alcohol 2.5~50.0 Y=396.3900X +5.035 1 0.9990 0.04 0.13 96.3 5.3 90.5 5.8
2,4,6-TCP 0.05~10.0 Y'=55.960 0X —3.893 8 0.9978 0.01 0.03 85.4 4.3 81.8 8.8
Biphenyl 0.005~1.0 Y=6121.3262X+18.7561 0.9993 0.04 0.01 65.8 8.6 79.0 10
MeP 0.25~50.0 Y=39.4424X-1.3710 0.9923 0.04 0.13 71.5 5.9 76.8 8.0
OPP 0.005 ~ 10.0 Y =872.062 8X + 8.558 5 0.9963 0.001 0.003 96.3 6.3 75.0 12
PrP 0.5~100.0  Y=75.7740X +0.474 6 0.9955 0.08 0.25 80. 6 7.4 71.2 4.7
IPBC 0.05~10.0 Y=12.1474X-0.0255 0.9937 0.01 0.03 87.2 5.6 84.1 7.5
BuP 0.5~100.0 Y=32.8948X-0.8250 0.9951 0.08 0.25 70.3 4.9 77.9 12
y-666 0.5~100.0 Y=94.5287X+2.0527 0.9977 0.08 0.25 70. 6 6.8 90.7 8.0
TCMTB 1.0~200.0 Y=6.0816X+0.143 8 0.9971 0.15 0.50 68.6 7.6 87.2 8.9
Chlorothalonil 0.5~100.0 Y=2.2072X+0.026 5 0.9997 0.03 0.10 83.4 9.3 95.2 9.3
PCP 1.0~200.0 Y=6.9382X+0.1361 0.9979 0.15 0.50 69.5 5.8 73.7 5.3
TBZ 0.5~100.0 Y=0.6512X+0.0393 0.9922 0.08 0.25 71.9 7.2 94.0 6.8
Captan 1.0~200.0 Y=5.070 6X-0.0299 0.9972 0.17 0.55 89.3 9.6 80.0 5.3
Imazalil 0.5~100.0 Y=6.0726X +0.228 4 0.9924 0.08 0.25 91.4 7.9 78.2 13
Tebuconazole 0.5~100.0 Y'=20.3050X+0.9915 0.9940 0.08 0.25 84.3 9.6 90.0 10
266.0 > 230.0 G
6 =1 6 -
© Q °
Z 44 Z 41 < 50 1
£ : B
S =
2 T 2 ot
2020 266.0
0 1 04 0 T '
llIAI lll.3 lll.5 lll.l lll.3 11‘.5 1%5 260 2‘25 2;0
t/min t/min mlz
4 FHPERES: IO MRM S 3
Fig. 4 MRM total ion chromatograms of PCP in a positive sample
3 & it

ARG T 3 2 BRSSO 0 — a3 IR DR 0 7 Ay AT A v 19 b 977 5 177 82 590 5 B 40 7
5o AR & T D BOREREAILYE , RS H AR %), HRALBETE TR AT A AL S AL A
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