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Determination of pentachlorophenol in wooden chopping boards

with gas chromatography—-tandem mass spectrometry
ZHAO Yuwen', LI Zeran’, XUE Xiangju', YANG Meng', JI Wenliang’, RONG Weiguang ’
1.Department of Foods, Shandong Drug and Food Vocational College, Weihai, Shandong 264210, China;
2. Institute of Physical and Chemical Detection, Jiangsu Provincial Center for Disease Control and

Prevention, Nanjing, Jiangsu 210009, China

Abstract: Objective To optimize the determination of pentachlorophenol in wooden chopping boards through pretreat-
ment of miniaturized samples. Methods The pretreated wooden chopping board samples were subjected to ultrasound
extraction (I mL of 0.5 mol/LL K,CO; added in 5 ml extraction solution) in 8 mL acetone and 2 mlL water, followed by
derivatization with 0.3 mL acetic anhydride, extraction with n—hexane and separation with DB-5ms column (30 mX
0.25 mm, 0.25 pm). Gas chromatography tandem mass spectrometry (GC-MS/MS) was performed in multiple reaction
monitoring (MRM) mode with quantitative analysis using the internal standard method. Results The GC-MS/MS assay
showed a good linear relationship within the range of 0.01 to 0.2 pg/mL (R*>0.999), with a 0.003 mg/kg limit of detec-
tion and 0.01 mg/kg limit of quantitation. The mean recovery rates were 84.2% to 96.7% at spiked concentrations of
0.003, 0.01 and 0.03 mg/kg, with relative standard deviation of 2.2% to 6.1%. Conclusions The established GC-MS/
MS assay is easy to perform, environment—friendly, highly accurate and sensitivity, which is feasible for determination of
pentachlorophenol in wooden chopping boards.
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Figure 1 Exiraction efficiency of different extraction solvents
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Figure 2 Peak area for derivatization following addition of
potassium carbonate standard and internal standard
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Table 1 Ion pair and retention time of multiple reaction monitoring
aEY R BRI [ /min SEIE TR (m/z) T RE /e V FEMEE T (m/z) g RE/eV
2, 4, 6- =V LIRTR 17.770 330.0>141.0 36 332.0>143.0 36
330.0>221.8 27
TR LR 18.080 266.0> 167.0 30 264.0>164.9 30

266.0>201.9 21




- 828 - B E2E 20234E9 H 4 35 #5594 Prev Med, Sep. 2023, Vol. 35 No.9

2.3 FEFHIELR
TAEMZEIH TR, ¥=2.092 8X-0.032 9, /i
1E 0.01~0.2 pg/mL JERINLEMER Y, R{HN 0.999 2,
ARIF AR A 0.003 me/kg, EwFRA 0.01 mg/kg,
RNy 84.2% ~96.7%, RSD K 2.2% ~ 6.1%.
2.4  FIFEAE&AEN
SRR 36 Dy ARREHAES, 10 O3k
AR, KRN 27.78%., Hirfr 2 ke 00 TR
Mi>5 mg/kg; 1 MFEMTE 1~5 mg/kg Z[H]; 4 D3RR TE
0.1~1 mg/kg Z[Al; 3 FERTE 0.01~0.1 mg/kg Z[H],
Z:7% DB43/T 643—2011 (PTiitRL 2B ARER) © h
TLAEAEIRME 0.1 mg/kg, RNEMEN 19.44%,

3 it it

AT AT B BRI, Al TR
Fe, HRE T INERAER ECR . BETERTSE 1 R
FHZK B SR URE it o 0 TS, e a3 pH (s
LA AL Dy TR, A PR AE B SR
By, (H o TR ERB AR A —E R, PR
B o AWTFER KRR BRTE 5 73 700 R P S R A o
IKIEVE T, SRIBGR I AR IR AR A T
Rtk , SR T BRI SR RO, AT A
INA B BERRIT n] UG 2E T S By e Ao TR B, T
e AL LR LRI, RIE Cbe A UIR VA PR TR
KOWREG, BIE T AW, 6 7 IER R BE .
SR BRI K P R R EAT AT AR, il DA AT AR
R BRI, 2E— DR mATAERCR . T
RAGE R w, AWK LSRR AR,
TG PR PR AL SE SN, XA AL BEEOR BEAT TR AL
B, AN 23800 S R IR Dl A5 ek o, i
SRR T B o SRR G A Tk e M

PIbRIE A A AR AR Hh 8 SR, e IR Hh VR
4 0.003 mg/kg, M HERR RN R G B0 T A0l
ATAMEARUE LY/T 1985—2011 (55 & A FIN 2 Al H
SRR & BRI E ) ™o AT RS TR RS AR
FAEOR B B A

S Ak

(1] Toes, JrF, A0, 5 . KRB G E R Jr i ok
gEikie [J]. fbabritae, 2020, 29 (1): 128-131.

(2] ¥F3CH, BEMIbK, ¥, %5 . AR B SRR A F AR
Wro ke [J]. P EZHE S5 EEMS A8, 2011, 25 (6):
596-600.

(3] sREIHE 24 FhACZ = I A “Tis e . MBS =i H
S RZGRE ST, 2008, 29 (6): 54-55

(4] TREH, PRI . SOHE RS PRI e R v G 5 B AN
SEFEVHE (1] . AHrseseE, 2008, 27 (7): 102-105

(5] &%, W], BRM] SPE-HPLC ¥l K 2, 4, 6-=4H
FFEm (] . kB, 2008, 2 (3): 57-58

(6] e, JRB, AEWN, %5 . VTVU4 54l 4CH] & AT A
PG RS YR B A (D] . B TR BEAE, 2021, 48
(14): 2538-2541.

(7] e R ICAE E R DR E 52, e A RILAIE
b HS, FEEE MR | e E R bRE shY
T £ v TS AR R A M A 0 - B . GB
23200.92—2016 [S] . dbmt: rEbRfEL L, 2016.

(8] rhrfe N R ILANE FEZ AR . B AR R A b R B
HIIE P LY/T 1985—2011 [S] . dbat: bR bR R
i, 2011.

(9] WiFEA T EEAR B R . AT 2 ARER . DB43/T 643—
2011 [S] .2011.

[10] R, FUE, THAE .GC-MS ME 4L b LA A
e EPEE (1] . S SRIRESE, 2019, 37 (4): 568-572.

[11] ghEsie, &, S50 . 4 A shEAHAEIR-PIARAT A — UM (-
RGBT A DN E A LAY ()] YL W B, 2017, 28
(6): 619-623

B 2023-05-04 fEEIEHA: 2023-07-06 AN 4HiE: HCH



