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Determination of pentachlorophenol by gas chromatography mass
spectrometry in paper packaging materials for foodstuffs

YUN Peng, LIU Yin-Ping", LU Yang, CHEN Fu-Zun, WANG Li-Ying

(Hebei Provincial Center for Disease Control and Prevention, Shijiazhuang 050021, China)

ABSTRACT: Objective To establish an analytical method for the determination of pentachlorophenol in food
paper products by gas chromatography-mass spectrometry. Methods After adding 2.,4,6-tribromophenol internal
standard to paper products, the samples were extracted by liquid-liquid extraction, purified by SLC column, and
derivatized by acetic anhydride pyridine solution. The samples were determined by gas chromatography-mass
spectrometry, and quantified by internal standard method. Results The correlation coefficients were over 0.9995 in
the range of 50-1000 ng. The limit of detection was 0.008 mg/kg and the limit of quantification was 0.025 mg/kg.
The recoveries were 89.3%-109.8%, and the relative standard deviations (RSDs) were 3.2%, 8.6% and 4.4%,
respectively. Pentachlorophenol was detected in 8 samples of 106 paper products, and the positive rate was 7.5%. The
content range was 0.011-0.045 mg/kg, and the average content of pentachlorophenol was 0.027 mg/kg. Conclusion
The method has high sensitivity and good precision, and is suitable for the accurate quantification of
pentachlorophenol in paper products. The test data showed that the risk of pentachlorophenol in food paper products
was low.
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Ti. & B (pentachlorophenol, PCP)/E b —FI T i . &
R, BRI A TR L R ORI AR B, 8 A T A
WS . ZEF L, PCP # K U] T71 A7 A= i JL i 5T 42,
H I A T T KIS e SE 2RI [, g TR
ARHE S AR it A B o R A b S e R B A
FNH P, LA SR AR B 2R R 1/5, T
Al RA RS I EBEN, 728 A L5 Bk 1%
TR b LA AR v O B, iR S A W B A - 1,
SRR AR Y TR B A W SR AE T RS
PRI, FiE— 25 W = Ak A R AR P R E
2, WA A ZFEEMEVE R, RBSIE 20 AE v h EE,
THHAARIR I RE R AR L H, SR S MR &
WAL ST 05 RSO VR PR BRI AR st PR OK RS 4
N T 7K TSR 1) B XU, AN 2 0 B T T X A
THE 8 B2 A0 v e XURS:, ] B 988 RE WF 5% ML H (International
Agency for Research on Cancer, IARC)¥ F. & B 1| E N
“2B 2B

AR LR B S B A, AR TR R B
A EYR RIS BT Iz — RO | ShsE

YOI A AR LR A T B IE SR % BTtk 1 AR TR K,

TR T2 3 FRS, FREIAU5 & S ALk AR T
IR, AR ET R, R, SR EE S Bk
{ERE, WU ART R i LA R A B W B T
R . AU S P A AT T o R R IR TR SR G 4R T
P& SR AR, BB | R R AR S N ) A B A
R P TG G 2 A AR TSR B S 741,
SR AT REBR B AT T . 12 I SO0 T A £
FEH T RS AR o TEE AL A2 (1989 4E 12 ] S20)
hESR HEAB M SR ABER T 5 mg/ke, BX¥ Resolution
ResAP(2002)48 4> B & £ i A5 4R 19 7K il b LS &
WAL 0.15 mg/kgl . HATTR E A5 AT S
SEHIBRE T A GB 4806.1—2016 (&b & FEF AR E &
st A2 bRk R i il e AR ) U2 GB 4806.8—2016
COfr b 22 4 [ G20 o B b B2 Sk D 4 R 48 Al b RE 2% 1
i) P10 GB 9685—2016 (4 E S hRiE 125
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H T, AHOCHHR 2R s IRt (. W, 3.
HAF) KoK R Hh 5 S LA ORI o 757 22 R T [ AR
AEIOFACAE S, 455 WO (03 - = R OB AT HR K BT R
(liquid chromatography-tandem mass spectrometry, LC-

MS/MS) . AR 8k B R 7k v ) SO - g

FARUN B, 4G G R S AR Ay
R R i SOROR €433 - BB B 53 (ultra performance liquid
chromatography-tandem mass spectrometry, UPLC-MS/MS)
PO OSOR i R P RO R - TS (gas
chromatography-mass spectrometry, GC-MS)?*! . UPLC-
MS/MS R . BALHE &, EALER & BT dEd R
A R o M G REBUZAR, PR O e Pk, BT
TR 15 . S B PR EERY . ABFE 200 (2018 4F [E K
(EIREE R TSP il MR (2 )1 i e K TN N
Bl R B e SR I S (bR TR AE R Y ) ), IR A
WP BT AL . FER 2 I B O3 U, i) SLC
B AR A ORE HEA T AR AR B, 2 R IF-RIE B v v AT A Ak, SR
M GC-MS X Tl &t EAT 0BGl o ASBIFSE b X b
TR i FH AR v B TS 15 G R B HEA T 1 5 e £,
VLR BB A £ it 22 4 TR, R R R B il FH AR o v A
AL e liE Rt % .

1 MR5ERE

1.1 # &
1.1.1 # &

AR YR WD R AR TG A8 T8 FH ek £ A T4 | 4K
EAR . ARESE . 4R, B RERAIL 106 1, TR 1. MR
JEGETT . ARG . BEIE) RATS . WIS RE 42 4
334y, 314, EAMUALEES, 62 1y BFRA 44 ).

*1 TRXBLZARFGZHE
Table 1 Quantities of different types of paper packaging
materials for foodstuffs
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Waters /A ] ); 101-2AB AL HAE T3 XU T 148 R 28
W ER A FRA Ao
1.1.3 KA BAR AR

NG, ZEE R, Bk, NEH., ZBRZE. JoKaR
R 4N (i o, 18 E B A ), A B A AE A AR
(100 pg/mL, A FRIREEARIF BRI W FT); 2,4,6- =I5 A
PR A (2000 pg/mL, EHELEGEAw]); REGAH]: 2R
fig: IF O e =1:9(V:V)M A . L BREF Mk RE=1:1(V:V), 3L
5 T /K 359 4 Je B ER 2% A8 K
1.2 LWrHEE
12,1 AAE&EEMH

A AR (LE =99.999), A i 1.0 mL/min;
PERETTHREE: 230 °C, #AEE: 1 uL, A, THERF: 7
TRFEIR:80 °C, {445 2 min, LA 10 °C/min JHEZE 250 °C, J&
BATIRE 290 °C, f#4% 5 min,
122 JRis&tt

B 280 °C; B TR A :230 °C; L= i
FZ i (electron impact ion source, EI), 70 eV; Wil 75 =
PR 1 Wil (selected ion monitoring, SIM) . Wil &5 14514
m 2 .

*2 IEMENET
Table 2 Monitoring ions of pentachlorophenol
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(FEW)
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14.04 RIE 2 R G 328, 332 330
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(ORI

AT TR G R T AR, B2 5K G L BY T B 4R
%o AU TGRS MO LT B, BRI 2.0 g(ME
#E 0.01 @M FRAFAIRESL T 50 mL H2E3h B %0 B e,
AIA 50 pL AR 2,4,6- =5 153(10.0 pg/mL ), 20 mL JK,
60 °CHEFHRE 10 min, FMMA 5 mL =& L BRIER(5%),
HE— 25 A I S min, BUH R HF A 15 mL $2BGAH,
PRI 2 min, 10000 r/min &5.0> 4 min, W H_EEAHLM
AR, A 1 mL CREWM, Sl E.0R, A
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15 min, BUEEH, 0 0.5 mL IEC 4%, 2.0 mL BRERHN A
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Fig.l The total ion chromatograms and mass chromatograms of pentachlorophenyl acetate and its internal standard

# 3 LSEEFREHOR SR FARE Lk
Table 3 Standard curve of PCB in different batches

FLAM 5 = Fl/ng Ry r
MLk 1 50 ~ 1000 Y=-3.21x10?+8.06x10°X 0.9999
£k 2 50 ~ 1000 Y=-6.20x10%+2.92x10 X 0.9997
ik 3 50 ~ 1000 Y=7.92x10"+7.61x107X 0.9999

F 4 TREIRET ASERINARE SR (n=6)

Table 4 Recovery results of pentachlorophenol at different concentrations(n=6)

B R A% -
JnkRKE mg/kg SR RIKCR % AR FRE IR 22 /%
1 2 3 4 5 6
0.05 103.8 103.4 109.8 99.8 103.4 102.6 103.8 3.2
0.15 91.3 89.3 95.6 106.4 90.5 108 96.8 8.6
0.25 107.1 101.7 108.4 96.7 108.1 103.6 104.3 4.4
24 EHISR RS EHONE R AKT R ST TS R R A MR RS,

AT R A S AT 106 4y, FLr e i B 12% o MNP 1R i R SE B FEAS FRPE 253 51 R 6.5% F11
B S 09, WIEAY 7.5%, ilistinge s por. Mtk 48%. SIOPECRERAATRITERA10) BTG 5T R A
S LRACEE 3 0y, ACRE2 B, ACKR. 4RSS, 4CEs 1 fy.  FPARA8%)

BEL 1 322 B 5 0062 0 A6 B (30%) . ACE(10%) . AR A% FHPEASE i 8 G 5 i Ve R 0.011~0.045 mg/kg, -
(9.1%) . 4C84(6.2%) . JEHR(2.6%) . £ ihHAE(0.0%). A WIH R 0.027 mg/kg, HorP 3 0y BAERE S A0 & A TAG HUBR
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HreEmRzZE, JEEHN 0.011~0.015 mg/kg, K%k,
A AT 5 S R R RN K, AN R 2R 3 E
S %4 RS Tl PO T b AR &b P T Y
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Table 5 Results of pentachlorophenol in paper packaging
materials for foodstuffs

ﬂ% \/\E.
FES G S SREFMLSRAD  FREARA e
/(mg/kg)
Y007 KA YAl RERIURDE S 0.035
Y031 KA iR R 0.027
TG G L A .
Y039 W R EiRN A R % 0.012
TG GRRTH L (A .
Y056 [FE IS A R % 0.011
Y057 KA Y YAk e 0.015
Y083 P i qe4% € 0.045
Y086 P i € 0.043
Y094 KA 4 i 0.031
3 &

AHIFEHEST T GC-MS il £ it FH AR 1050 % 5 Y
Kl J5 i o FEAhZE LIS B D4R IBUR, Jdid SLC RLRTAH
AL AT AL AL BE, BRI - E BT A=Ak, TR R
TR, KGR AT, A R A B TR
SERAGIN o BEAN, T8 X T A P S TS Gtk
BLHATORSE, P16 TR T4 T AR
A5 YR o B AR LG AR KUK, H2
T i 119 BE 1 2R R G I o B S e T TR, R
Jinse Xof SR B JRUBR: 2R B0 R I 1 i A A b R P A
ANRRTRRS, 330 % R B 3  09 £0 O 22 4 I RO AR 17 B A it
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