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Survey of sodium pentachlorophenate residues in freshwater fish
of Hebei province
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ABSTRACT: Objective To establish a method for the determination of sodium pentachlorophenol in freshwater
fish tissues by gas chromatography-mass spectrometry (GC-MS), and to investigate the contamination of sodium
pentachlorophenol in freshwater fish in Hebei province. Methods After adding internal standard, fish tissue was
precipitated by 5% trichloroacetic acid, extracted by liquid-liquid, purified by SLC column, and then derived into
pentachlorophenoxyacetate by acetic anhydride pyridine solution. The content was determined by GC-MS and
quantified by internal standard method. Results The linear range of pentachlorophenol was 2.5-200 ng/mL,
r?=0.9990. The limit of detection was 0.15 pg/kg and the limit of quantitation was 0.50 pg/kg. Among 66 freshwater
fish samples collected in the whole province, 3 samples were positive, the detection range was 2.82—-6.22 pg/kg, and
the unqualified rate was 4.5%. Conclusion This method is sensitive, accurate and suitable for the quantitative
determination of sodium pentachlorophenol in fish and can meet the requirements of primary screening. In the future,
the monitoring of sodium pentachlorophenol in aquatic products should be strengthened to ensure food safety.
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.5 (pentachlorophenol, PCP) M HANEME f—FEsk
BRI HGR L BRER . PR SR At SE E )
TN, R R KR T B N(PCP-Na) F T KA TR,
A& S A LR, TR N e
193 o T S HANER AL AR RRUE, NG widadl, dxET /KA,
S AR AR R A AR 5 e . G B I
W EHA M ERWER, Sk m TR A E B At
FEE K E S R AR KB A K8
Eohikn, FRE T WL 3L RS SL T, B
R, BESEZ) . SRE BRSSP EEPR, B
FbE . RkEE R BRI, A IR
S Pt TR BT, P AR AL R R R R, X
JRRGFNAE FE A MG BOR B E A, A NRILAIE L)
A 193 SHUE, FrA &S ah P ARG e

TR B H A B K, Sl R K ARz
B, AT AE A 207 R A E R Hith, s
FR LG ARG B TR b 2 BT Gl KA A R R A 25
Gt S PO A Al 22 TS Gl i — RPN AT D 1)
BB BT, T R LR B R BRI AT AL
WM % U T M - R B B (ultra
performance liquid chromatography-tandem mass spe
ctrometry, UPLC-MS/MS)Hi ARE | S M @ikl /s
U0, UPLC-MS/MS ZE & | Ak BT B0, HAES & 5t
MELAE: Kz o HAth Jr pk i A BLAE R iR, @tk it
BORAMER B S . EZARUE GB 29708-2013 Ak 424
FE ZRZARE Sk bl v O Bk B S i D E SR 6
-k ) U B e TR % - R I K (gas
chromatography-mass spectrometry, G C-MS)ill i€ sh#y &
ah R TLA B BASR B R ABFTELE GB 29708-2013 J5 ik JEA
b, BEINT SLC BEAHZERGH Ak, JTET R R AR S T
o, Poas TR BAR IE MR, iR K v TS B A
EBTRAL, A TR, BRI KEKO . Y. K
T R A5 7K ST AL A8 A T 37 R AR IR K v 0GR K HLehER
HIER G OL, LI N R B i 2 P I m] S R

2 MREREE

2.1 SIEAR
2.1.1 Heukik

2018 4 6 HAR7EM LA I . BRE . KE O
i RAE . KRR TT R ST A R AR 66 IR K
fafESh (A | Bt | it Bhdfn | M B Ef). RS
K HTIF LT, WURIRAE, RAEESEEEE 1A A o8l
TRl
212 B &

DSQUASAH A TE - BT (32 E Thermo 2 H]); JJ600
LT R (G TR IR AR ) ), T25 70 oyl 35 Jo gt (1
E IKA AR)); SW22 BUEE/KEE(FEE Julabo A¥H);
N-EVAP 112 Z ML (3£ Organomation 23 7]); 3-30K ¥ 1%
ELHLEER Sigma A,
2.1.3  KF) BATRIER

WO ke, ZBRER . LI NER(EEal, f8EIR A
Al); BRERER . ZPREF. MENE ZLBREF . A LB al,
R AL AR A BRA F); ToKBRER AN (S Fral, KR
WAL 2R PR A, LA B bR RS £ (100 pg/mL,
ARl B IR R AP R D ) 2,4,6- =R 3 PN A il 4 U
(2000 pg/mL, FEZHE/T]); SLC FEAHALIUAE (500 mg/
6 mL, BN FEAEELE IR 55 PR F]); Waters Oasis MAX [
AIZEBE (500 mg/6 mL, & [ Waters 23 ).
22 TWHE
221 AsGELMt

A 7 Gl (46 B >99.999%); DB-5MS A 1% A
(30 mx0.32 mm, 0.25 um); ¥ifE: 1.0 mL/min; FEFE IR
230 °C; #FFfEfR: | pL, ANA; FHEFET: 80 °CLR%F 2 min,
FELL 10 °C/min R T2 250 °C, {45 2 min, T2 290 °C
JGi21T 4 min.
222 JRiEEMH

R 280 °C; B FURIRAE: 230 °C; =
i, T i (electron impact ion source, EI); Wil = &
P T W (selected ion monitor, SIM), FiZ M M H P ARMT
AV R R T LR 1.

F1 DEBMRARITEYENEST

Table 1 Monitoring ions of pentachlorophenol and its internal standard

ha= k&Y 4 B4 15} 1] /min EHET EMET
1 WNARY) 2,4,6- = IR LIRER (2,4,6- =5 M) 13.77 330 328, 332
2 HECR RN () 14.60 266 264, 268, 308

223 HLETaE
(DB IREL . H ik
PRI 5.0 g RHER] BB RFR, TA 2,4,6- —1REY bR

W (10.0 pg/mL)30 pL. 5% =% ZBRIFEW 20 mL, &3
1 min, FIIA 10 mL 282 Z.7:1F 2 %e=1:9(V:V) R BUR,
R E A= AR 2 min, 8000 r/min /5 5.0 4 min, FJZHHL
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MHEASWKRT, 2 mL ZIEE g,

I SLC BAHZEIOR:, f10.2 g TT/AKERE, M 4mL &
EIGALEE T, SRR LR Z S A A e . Fr B
KRG, T 4 mL IEBIEE, AR E2 0.5 mL, 5%
RYITERAE

A

1E LR A I AATAERF 0.2 mL[Z BREF: ML nE
=1:1(V:V), BEIA], %, F 60 °C/KIFSN 15 min, %
HSH 0.5 mL IEC4E. 2.0 mL BRERSIVAWE (0.2 mol/L),
L, W EEA YIS GC-MS :43#T .

224 ARl KA KR RE W 2R 09 4 4]

FrRiERRZe: B 2.5, 10, 25, 50, 100, 200 uL 5 H
bRy W, 43 3IA 30 pL AR . 0.5 mL ZJiF .
02 mL ffZEElF], %3, ML -4 23, 55
2.5~200 ng/mL T &My br i £k .

FEFRIEMZE: B 2.5, 10, 25, 50, 100, 200 uL i
A FRHEE R, A SR T 23 i b /AR 208 T )5 12
= o i i o N N R v G R [T R 7
2.5~200 ng/mL Fo 58 B 3 5 DT B 22 5 A TE VT (L R AR 16
WEESN 30 ng/mL). DAL GEBA 00T VR B 5 PR AR 1) B R vk

JE FE R AR (X), TSR B A0 A 0 14 0 ThT AR 5 9 A ) e
TR LA AR(Y), AL R HE £k o

3 HEREHR

3.1 AAEREE

HaT A AT Y AA 3 R 2 RS ) T4 F
WEY LA B HA 7 vk i 4 L SR B BN 58 7 vk 2 R A2 SLC
#1124 SRR T Waters Oasis MAX [EABAE B MERST
AT LRI, SIFRHEE N 5.0 pg/kg B, R
B WS 3 L R B i bR B9 AR X B E J 2 (relative  standard
deviation, RSD)(n=6)#124, WLK 1, %F SLC k: Mk E,
AWFFER T SLC AU
32 ERMNEREFRWIE

JERE T AL BT 2 B ML S s 11k, 1
B E AR A PSRRI A5 S A SR sl U B X A
PRVRE il BE T T R R AR T, AW 40 IR MY Ly
2.5~200 ng/mL [IFRAEMZEFIFE A E MLk, FFXFR—2 A
FERAY B 0.5, 5.0, 10.0 pg/kg 3 DAIFKEARIETS I E
S, BT 6 WHEME, PATxTL, AR 2.

23 SLC
[ MAX
100 512
95
| 410
90 L
- s b 8
=] S
¥ 80 6 &
=S l ]
El 75
14
70 +
65 12
60 L 1 : do

1 A [l AR IR AR it TS S [T s 25 AR X0 A 4 B 22 (AR R B2 5.0 mg/keg)

Fig.1 Recoveries and RSD of samples with different purification columns (spiked concentration was 5.0 pg/kg)

SRR, FE AR L, vk Y R Py S g T R A
ISR SO OSSN T 1 = I = I 0
Y=-0.0120233+0.00283195X, r’=0.9990, K5z i 12k [l )4
FHEH Y=-0.0150959+0.00354134X, r’=0.9992, J7 Lk
KR IAF o H R I TN S A A E 45 SR —E
JHE I R AR (RSN 121.3% ~ 128.7%), 23l i 45 51
THET P Ol —E S o T SR FH A [ 22 SR A ot 4 WU A S5 ke
T TH(EUZER 79.1% ~ 94.3%), [HE =45 RN
WET, BRI oR PR A G i 4R 120 &

R2 FOERZESERRIE L L E B4R (n=6)
Table 2 Comparison of quantitative results between standard
curve method and matrix calibration curve method (n=6)

bR bl 2k TR I Hh

uglkg) El%/%  RSD/% [EEH/%  RSD/%
0.5 128.7 11.9 79.1 9.1
5.0 123.6 8.6 93.4 2.6
10.0 121.3 6.2 94.3 54
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33 S5EfRFERE R
AJ5PAE GB 29708-2013 J5 ksl I, 4JmT SLC [#
FHACHUE AL AL TG, i 04 MR B8 (TRT g 258 R
(R 1 PR bR 7 dA A g, 25 5R 036 3 IR .
JARIEE A 0.5~ 10 ug/kg W, ks 1R B4
75.1%~98.2%, RSD KT 10%, DLl I7 ¥ al 4%, =M
I o DA 3 FEEME LI i ik tH R, DL 10 545 L aa

T R AR TR BB R 0.15 pg/kg, &N
0.50 pg/kg, ik REUE .
34 REEH

B 5—7 MFEAS L NSRS M, B 10 MRE A P iE
B ASFESRHER T A TS, xR — A BRPERE S T A,
DA — 2 AR AR UE V5 e 0 W 25 SR v Pl 4 . AR
FREARAS HAEI E RRY, B SRARnR s .

F3 RkahASMRMREINERERSERS AL

Table 3 Comparison of recovery of sodium pentachlorophenol in freshwater fish with national standard method

- GB 29708-2013 J5i: ENy RN
W5 35t H PRI B /(ng/kg)
[EISR /% RSD/% G HH PR/ (ng/kg) BN &I RSD/% Kt FR/(ug/kg)
0.5 62.3~76.0 8.8~15.1 75.1~79.8 8.0~9.7
T B A 5 78.9~115.4 10.6~16.5 0.25 81.7~98.2 5.5~8.3 0.15
10 80.5~118.8 9.2~16.7 77.8~96.5 4.5~72

35 SZfRMERPEESEMMNS 2R E

K AT ) 66 1t RRE S lF A T H AU B4R ER B e,
B 10 AFEAL TP REIC L AR AT AT AE, LA™ A% CRAIE
V5 I ZE SR HERA AT 5 . S5 R EOR, WA RR R
95.5% (63/66). JtAsih 3 fyHERES:, TR BN T E
9 5.02 ng/kgo 3 By FAPERES R B E ILHLIK, 435 il fa
(6.01 pg/kg), fiH£(2.82 ng/kg) FH£(6.22 ug/kg)ktih. N
RS R BRI T, XL 3 AN PRERES T EAG,
EREERA RN 5.96. 2.65 Fl 6.26 pg/kg. WEABIFTEE R
(R Ath b DX B P b OB A 5 BR KA T LA R
B, X FEERMES, ARSK P REBMNTE
PR A, NG IR EEN, BRI 4,

F4 TRMBXEY T RIS RKELER
Table 4 Comparison of contamination levels of sodium
pentachlorophenate in different regions

R R P e, s
Nug/kg)  /(ng/kg)
BENA - - 2.27(1/44) R
X5 Akt - 0 =gl
MGEHIK L 2.82~932  5.63 100(7/7)  THE"
il 0.62~17.55 741 17.8(5/28) LS
RIK 2.82~622 5.02 4.55(3/66)  AWIF

T "R CERAR SR o

4 &
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BN E 7 ik, Jrik R, R, 15T A P T
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Kt AR TG BRI BN TR SN RESE, Mk
SR il TSR A TS G R AT B, S AT T
AW T F AR LT, A5 I E SR K b
LA R I AR, R R4,
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