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0.1% F8 =75:25, %k AEERFHTRM, BRREHRIEHTERZEIIT, EREXW, LA
FAE 0.5 ~100 wg/kg B HAMEA ZBH(r>0.995), FE & KA H R A 0.2 ng/kg, HIEE
B H 0.5 wg/kg, HAmEKRAE 74.43% ~96.85% z |8, #h WAk 18 & 28 CV% <10% , %7 %
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Abstract; To establish a method for determination of pentachlorophenol residues in eggs by dispersive solid phase

extraction combined with ultra performance liquid chromatography — orbitrap mass spectrometry , homogenized egg

samples were extracted with acetonitrile, and dehydrated and salted out with anhydrous magnesium sulfate and

sodium chloride. After high speed centrifugation, the extract was diluted by the 0. 1% (V : V) formic acid and

purified by the acid alumina powder. After 10000 r/min centrifugation, the extract was filtered by 0.22 pm film
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and then detected. The targets was separated by isocratic elution with a reverse phase column as the stationary

phase and acetonitrile :0. 1% formic acid =75:25 as the mobile phase. Orbitrap mass spectrometry was used for

qualitative and quantitative analysis. Results showed that pentachlorophenol had good linear relationships in the

range of 0.5 ~ 100 pg/kg, and the correlation coefficients were above 0.995. The limit of detection of the method

was 0.2 pg/kg and the minimum limit of quantitative was 0.5 pg/kg. The recovery were between 74.43% and
96.85% , Coefficient of variation( CV% ) in — batch and between — batch were lower than 10% . This method has

good accuracy and precision, which is suitable for the determination of pentachlorophenol residues in eggs.

Key words: pentachlorophenol; dispersive solid phase extraction; orbitrap mass
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Fig 1 Structure of pentachlorophenol
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1.1 L%  Ulimate 3000RS #A i 20 W AH (733 |
Xcalibur #5 il #1F | # H BUIE B BT 1% EST HA, 2
Z5UR (Q Exactive)  Xcalibur B4 40 B R 58 | 2 %
ZRES DAL Multifuge X1R , ThermoScientific ) ; K5 % Hi,
TR (EX125ZH,0HAUS)

1.2 #2050 R X IR (R R
IREERL AT PR A ], CAS No: 87 — 86 -5, 4t 5.
S035895,99.9 pe/ml) , [T & s F 5 3 (L
LRSI EXS Y ) 2R B 20 B, DR K H PCP
PR GRDRL A TR, 1 SR A —Jit & 25 . XS 28 (it
5 :JK20190078 - 80) , 15 & (it % . JK20190070 —
72) A9 (L5 JK20190067 - 69) , H R . 2 fii§ .
B IE O, b (52l ) TR M A LR R R
(200 H) , B F/K (HBH#E =18 MQ - cm) .

1.3 @& 0 s AP (Waters T3
C18 100 x2.1 mm,1.8 pm) A :30 C ,if# 0.3
mL/min, #FEE .5 pL, WA A A, B N
0.1% /R, A: B =75:25 et , BT 15 (3 i
KN 2 B,

1.4 Ji %% ffiFH ThermoScientific 23 7 #Y Q
Exactive #tHLFILE BF BT 1% EST H 25 W8 25 U5, 2% 1F
UWIR L ESI - AR, JHER R 3300 V, $55E 47 330 kPa,
B 4.5 L/min, WS 0. 25 L/min, 25
TR E 350 °C, LA 350 C , kil
A EHHE, FHTER 256 ~276 Da, 4> HFFRK
“h 70000, 7% 55 LT 105V, B BUR BUE D 58
MEW #°4 5 ppm,

1.5 mrAbEE A [RHERRE S A S ARG
WS ARG, 700 Ko SR JE HERARE 2. 00 g A5
BT 50 mL B0A T A 10 mL 2, 750 5
3 min, 8500 r/min {5 B0 3 min 5, A % 5
1.00 mL F{F K 2= %, imA 1.00 mL 0. 1% H
PRV, 0.2 ¢ MM AL B R, I IEIR &) )5
10000 r/min &L, FIFWGE 0. 22 um JE Je BN 5
BEAFFE PR

1.6 FERBELE  rRIFRBUT HIFRE(2. 00

+0.02) g BES AR ZT/E 59K, AL 40 1 T
HIEBLOE T, Horb 20 r4E b2 LR, 55 45 20
IR A ORI BE AR HE AR, 2 PCP 24
WHER 0.2 ne/kg BIBSINFESL . &/ 1.5 TUFTAL 3
TP 4% 1.3 5 1.4 WULRS SR 0T
1.7 FEFURM L FRE(2.00 £0.02) g =M &
BASARERAS 5 05, 7 1.5 0007 ¥ 400 B AR A5 40 17
A R, 7R FRE bR MEN 10 0.5
mg , F B BV AR T 2 245 2 100 mL, 15 100 pg/mL Ay
PRUES YW, ORI W 0. 1% FH R F it
i BE 2 100 ng/mL WIFRAES TAEW R, BUE SR
WS TAEV T 0. 1% FIRERMBEE 1 ng/mL ¥
FUBRE SRR, o) WO S b v ol ARV VR ] 25 |
TRV WS B 1 ng/mlL L B ME VA WL,
1 ng/mL IS VA FRUAR I it 75 V5 SO s oAt VA TR A 1. 3
51, AT AL S A BEREI L

1.8 L MFEEE 100 pg/mL ) PCP bR
W] 0. 1% PR WP B M BE 22 1 pg/mL 1Y
P o (B, PR DL & SRR A% 1.5 T AL 3y i
A B PITAT 4 25 1 5 SOV YRR R A 1A o )V R AR A
0.5.1.0.2.5.5.0.10.25 100 wg/kg 25 5 FbriE
TAERMR W, 4% 1.3 1. 4 WULES SRR
1.9 kB SHEEE s s g
& MR AR IE =R (L0Q)0.5 ng/ke,
RBR B IR 25 pg/kg, e KR B IR & 50 wg/kg
2 5 K% B BR i (2MRL) 100 pg/kg & 7K
(1) PCP , EAT U I [T 0 52 6, % g o 88 211
[] — LU E Al H S BT R 200, A it AT ik 4
AT I TS 0 RS2 56, 7 — R A [] s ) )
— b TR A — ) PR AN [ SRS ] A o i 4 2 2
SE 6 W, B34, 43 B3 H 5 H N R H ()RS 2%
(CV% ) ;%8 3 AL U ] — 35 i T /Y 15 3k
st 14) TR T 5000 745 55 SR 49 1 D AR 0T A o A 26 4 A it
(DG % EE 48 s (4IL1E] RSD% )

2 HRE5SW

2.1 REGERBHEHR fE4 FEFP2EAT
ZFP PRI, A FE 4l 5o e IE Ot TRIL N (%
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1% W, Vv/V) 50% IRACCIE (& 1% WIR,V/V) |
1% HRKIFRIRI, 2 ¢ 25 FIRFEPIIAL pg/mL
AIBRAEH RN 100 L 43 A bR $2 O 4 7
e R, 2 J5 2R A 1.5 I H Rl Ak B A% 1 gk A7 v
b, A g Ran g 1, W45 R R W, 7R B
(pKa =4.80,logP = 4. 74) fE R E 355 F & T i
TR A G, 7E 1% H R K 5 i 42 USRI L
TR 0, 1 7E R A6 £ VTP Y B BRSO i
80% , 7F1F O B sl Bt ix FEM /I A 175 5] Hh 42 Hie
HOFRWALT 20% , 1 FHBR AL 2 I 1E A 2 HUH] A AT
TUVE R B AR b 9 AR 43 41 1 B A 38 43 Wi AR BE
AT T 8 PR IBUROR W R B — 43 24 T, A
WP AR Ry SRR

®1 BENTISEHRNUERR(%)
Tab 1 Research on extraction rate of pentachlorophenol

added in eggs ( %)
B ke IECkE RILOHE 50%BALZHE 1% Wik

X 2 8.8 16.3 88.2 43.5 0
L% 8.1 17.4 89.7 46.9 0
RS TR 9.2 15.1 86.6 47.8 0

2.2 pHMHERN®E BHEPOTIEEEE
PAZE SO RS A 3=, 32 238 23 J0 7K B 1R B R
ARAREATERAT | O LT v 0 2 1 B R i 2 A=
Y2 St A — 2 WG SR AU e 1, Z I e R HL
(1 ] i1 388 3 A 72 5 e, AR AR 4% T 2 1 O 45 4 1
WHITTE 205 Rk LI $R B, JC K it Rk A1k
BHIEATERATT B0 ST A A R BT B € Ml 8, A
0.1% FRRMBE S HMERM L, KW EE DL
T — R R R 2 s TR SR
M, S B R 22 iRl PSA KR L C18 M AR
G L R B R 24 S5 114 T) 2 i i BB % A
i T B, I PSA KR Ik C18 YR X HARfb &Y
A 53 14 W B RE 7, PRI, SR FH R 1 4Rk R X
HEAT WL B, & BT AR A5 5w 1 [l i L L e 2
B2, Bea N 20 as b B A0 4 IBORGE A v B
O LU B BEIE R RETIRE T2 LR

T B AT A T DI R, R R D 1S S B AL
IIHT IR AR

x2 BERISEMHSHERSLEERARE(%)
Tab 2 Research on dispersive solid phasepurify effect of

pentachlorophenol added in eggs ( % )

e C18 ¥yoK PSA #yoK R PE A LR A
X2 31.1 50.8 90.5
LT 29.8 49.4 91.2
Ry 29.4 47.8 93.7
2.3 JUEAMREE fELu R R OB B R

T AR S5 25 A, 2% 4l P R R D R B 3 S 2R
T PCP 5% B REEA TR , 55 4% J5 12 At FH AR ) A9 i
AR 46, AL 2% 3% ] Thermo Y TSQ Quantivia,
ESI - B3, VALK 3200 V, 85/ 1 340 kPa, fifi B
S 6 L/min, WA KUK 0. 4 L/min, B 155
EIREE 340 °C, 55 A B340 C , il A5 =X oy
PR WP (SRM) |, — 2 bR 38 T2 08 58 %
0.4 Da, —Z BT LIETEBHN 0.7 Da, HRIKFTE
IS E I 2 (a) i, HAGI R ik 2.5
pe/ kg, EEBRAIL 5 pe/kg, 7E 5 ~250 peg/ kgl FHl
WZIECR RAT, AT 28 Y Thermo Q Exactive
SRR o LT DA 3 BORS 5 fr R 3R A
ok R A5 B R, R AT 1.4 0 R A
P, AT A X HE o ATV it 80K o 50 % el ]
2(b),LL5 ppm ) MEW #2HC Full Scan FT152 A%k
AT EIC ENE 2 () .
2.4 REUVESLIHLER FE 1.6 WA A BRI T
58, T ARG BR 5 S A T A AR AT B8 5 A 5
3 B, 45251 20 A28 L& SRR S 3 AR K s PH
S5L,20 A LOD & A INEE S Xk Hh PR | 245
FEUH 7 vk AR H BR AT 7E 95% B A5 X [A] ik # 0. 2
pe/kg, H S/N >3 SRR MR LL S/N > 10 15 1 E
HRAE5 0.5 pe/kg, HAT, T E AR EXT PCP 1Y
B b o LA™ A%, 1 RO R 7 i & PCP 1Y
WA T 5 me/kg, X 449 1 H T 4% Fh G 2
PCP J PCP LA Ak 3isk i 5 BT s 84 )
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N 35.36
100 NL: 3.19E3
80k 20200617SRW_263#1
E ~7 RT:0.00-0.10 AV
00 7 F: —c EST Full ms2
40F 263.000
4 20F zézl,o:” " [20.000-270.000]
< 34.69 267.9
=1
2 100
b=l 3 NL: 4.08E3
g 80 3 e 20200B17am_265#1—
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< 60 F s6a7g 7 F:e ESTFull ms2
) 40 F - 265.000
.z 20k 37.33 [20.000-270.000]
= o 20147 256.93
=
) NL: 2.07E3
= 100f . 1:7 » 20200B17am_267#1-
0 F = 7 RT0.00-0.10 AV:
7 F: — ESI Full ms2
60 F 267,02 267.000
40 F 20.000-270.000]
20 40 60 80 100 120 140 160 180 200 220 240 260
m/z
(@)
264.837 15
100 ¢ NL: 3.97E4
E data0120200414PCP_STD
4 0 266.834 14 1.2#195 RT:456 AV: 1
< 60 F 262.840 10 SB: 1 400 T: FTMS - p
=) ESISIM ms
= 40 F —— [256.0000-276.0000]
! 20 F 265.840 45 N 271.90705
=2 0 262912 17 263.843 54 264,185 09 | 26544779 2 ﬂ’ 41 266.743 06| 266.910 08 26783762 568779 67| 268,942 65 269.834 72 27082815 2711165 |
< * - >
264.837 30
v 100 ¢
> NL:3.1454
= E data0120200414pep_lod_
= 80 266.834 26 14107 RT:4.57 AV: 1
T 60 F 262.840 13 SB: 1 4.00T: FTMS - p
[a= 266.742 05 ESISIM ms
40 F 265.951 46 26583136 [256.0000-276.0000]
20 F 265.148 65
0 B d2BERT 208602605 N f ’ k|60 83\ 1oge05s 14 26783778 566 755 0pl 260212 56 27030830, 270.82857 271328 30,5, go6 04

262 263 264 265 266 267 268 269 270 271 272

m/z
(b)
RT:0.00 — 10.00SM:11G RT:4.56 se Peak
AA:383 996 264.83546-264.83810 F:
100 SN: 320 FIMS - p ESISIM ms
8 80 s [256.0000-276.0000] MS
_t? 28 «‘l(.;::mznzomlm:lg.\rnl,
£ 20 2
._é 0 RT: 4.58
v 1(8)8 e
E 60 e
{:aq' %8 «ll(.;:;nznzomm.( p_lod_t
(()).0 05 1.0 1.5 20 25 3.0 35 40 45 5.0 55 60 65 7.0 7.5 8.0 85 9.0 9.5 10.0
Time/min

()
(a) PCP i N BTG (b) % PCP 0. 1 ng/mL RS (1) SXEEM 0.2 pg/kg(F) h a3 Bk
()% PCPO. 1 ng/mL AR7ER (1) 5AHEERNMN 0.2 pe/kg(F) FRINE F i E
2 EEXREHRILE
Fig 2 Mass spectrometry of pentachlorophenol

T =, W2 i DL T 3R [ AH N L ARt 261 T B IE

g PCP AR AL 0.5 me/keg (B4 LA & . N
Z:ﬁ:ﬁﬁﬂ 0-05 rng/kg) EI(J BEE ’ ﬁﬁ%iﬁigi@ﬁ% Tab 3 fuiy f fa:i Téz intffeﬁiiﬁi:iagﬁn eggs
TR EOR B WE/(ng - mL~") HRHME(n=5) RSD/%
2.5 HMBMEBEFR S HS mAE A VBRI 0.5 722898 1.2
SRR EImZE W 3 iR, SCIR Sl HLR WY, A9 & Y X SR BT i 0.5 711026 2.1
BRI BRI T TR i S R b A p gy AR 0.9 ORRL 2
FR IRV BLEE O SE A R, D, R s sy i 03 o 38
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RT:0.00 - 10.00SM:15G

100 ¢
80 F
1256.0000-27¢
60 |
40 |
. 20F
S 0
< 100 ¢
=]
Z 80F
< 60 F
3
Z 40F
2]
< 2F
&= 0
100 o 449
80 F
60 b 7 b 7o) s
458 01202008 4o b3
40 £ 499 543
a0 06
0 1 1 1 1 1 1 1 1
0 1 2 3 5 6 7 8 9 10
Time/min
(a)
RT:0.00 - 10.00SM:15G RT: 4.58
100 AA: 324030
80 SN: 596
60 [
40 F
v 20F
s 0
<
S 100 o RT: 4.58
E ok AA: 336 102
q; pred SN: 613
E 40F
2 20F
£ 0
100 — RT: 4.58
80 AA:324 030 o Te oo v
60 | SN: 596 CW—
40 F
20 F
0 1 1 1 1 1 1 1 L 1
0 1 2 3 4 5 6 7 8 9 10

Time/min

(b)
()33 (1) W () B9ECT) ZE AR (b) (1) MECH) MSECT) R 0.2 ny/kg
E3 SEPISEXHBRIVURSEFMFLES FRERILE
Fig 3 EIC of pentachlorophenol LOD added in eggs

2.6 LMEERE Krffem@EBEaEERG 2.7 EHELEEEE L9 WU TSR, TR

JEHEFRLL Y FR  #EREVREE DL X 3ROk, A 1l I i
REERINFE 4 PR MM R 5L r=0.995, 52
IS 7RI PCP 7E 3 M & & 0.5 ~ 100
e/ kg WS IN S L 2t R AT

TSR 5 B, S5, G [l i R e
74.43% ~96. 85% JLE N, (H) W54 (H) (8]
BRFECVR <10% , FRWIZT B4 A1 U
T SRE R

F4 BEPRFRMPCP MIRAEML
Tab 4 Standard curve of PCP added in eggs

ML PEREMRBETE L/ (ng - mL™") FEVEE/ (pg - kg™ EcanlEyoy r

X Y =720428X +132051 0.9999
s 0.25 ~50 0.5 ~100 Y =717682 X +121710 0.9998
ik Y =719545 X +125482 0.9999
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x5 AEEBESREE

Tab 5 Accuracy and precision of the method
B fg\ﬁ uk?l> ik IEICR /% B/ % ﬁtc(v%m ﬁtc(v'il;olnj
I 81.44 75.42 84.46 76.02 79.71 76.29 79.4 4.8
I 80.19 75.52 80.20 83.08 76.04 80.37 79.0 4.0
0.5 I 82.29 86.56 82.87 81.14 80.75 77.38 82.7 2.8 45
v 86.20 85.44 82.98 83.05 86.12 81.42 84.8 1.9
\Y 76.17 86.13 83.64 75.69 82.50 81.74 80.8 5.8
VI 76.64 85.76  83.51 86.61 82.13 77.62 82.9 4.8
I 83.54  89.81 80.32  89.81 89.64  82.38 86.6 5.1
I 80.83 86.72 87.01 79.69 80.88 89.83 83.0 4.3
25 I 85.78 87.10 86.95 86.76 84.47 89.78 86.2 1.3 3.7
v 84.22 81.90 85.74 79.86 79.99 84.63 82.3 3.2
v 86.34 79.96 84.36 89.09 84.39 83.40 84.8 3.9
o VI 84.33 84.74 82.99 83.14 83.36 86.92 83.7 0.9
1 85.19 86.05 90.07 92.09 84.69 87.16 87.6 3.7
I 89.98 84.06 83.44 87.11 85.14  89.52 85.9 3.1
50 i} 91.59 86.93 89.03 83.73 92.64 87.25 88.8 4.1 3.2
v 90.95 86.82 90.82 92.74 85.17 87.36 89.3 3.5
v 91.32  92.91 86.40 84.93 91.00 88.94 89.3 3.9
VI 91.94 88.99 86.93 87.16 86.25 87.87 88.3 2.6
I 93.16 94.30 94.19 94.56 95.59 94.97 94.4 0.9
I 94.78 96.31 91.57 92.05 96.82 96.23 94.3 2.6
100 I 95.89 93.99 95.05 92.20 96.53  96.68 94.7 1.8 1.9
v 91.89 95.38 91.47 92.41 94.03  96.46 93.0 1.8
\Y 96.01 96.68 95.62 93.26 94.57 96.80 95.2 1.4
VI 92.67 91.45 91.49 95.92 92.55 92.88 92.8 2.0
1 75.78  85.17  81.21 74.81 82.70  76.04 79.9 5.6
I 77.85 84.62 76.85 81.00 78.70 75.00 79.8 3.9
0.5 | 75.96  77.81 78.51 78.28 86.17 81.91 79.3 5.0 45
v 76.31 77.22  86.03 83.20 83.74 82.52 81.3 5.3
v 82.59 77.12 84.47 76.08 75.20 77.18 79.1 5.3
Vi 78.22 85.15 78.94 84.87 78.72 8l.14 81.2 4.3
I 86.02 86.40 81.53 80.96 79.70  88.09 82.9 3.7
I 84.95 88.20 81.04 85.55 80.40 84.25 84.0 3.9
95 m 88.75 84.19 87.44 88.79 82.74 87.85 86.4 3.2 3.4
v 85.44 86.42 88.26 86.25 81.21 87.28 85.5 3.1
\4 89.03 85.09 88.94 81.66 82.23  85.65 85.4 4.1
w6 VI 89.35 81.80 83.14 87.08 81.62 83.85 84.6 4.1
I 88.38 91.89 86.93 85.02 83.73 87.15 87.2 3.6
I 91.42  90.51 85.91 92.50 85.88 91.61 89.2 3.5
50 I 83.80 85.19 89.92 86.11 84.33  87.65 85.9 2.8 3.0
v 90.50 87.67 90.20 88.76 88.60  87.57 89.1 1.3
\Y 87.40 86.76 86.45 84.98 84.58 90.37 86.0 1.4
VI 85.31 84.56 88.84 89.95 83.69 90.94 86.5 3.2
1 94.82 95.11 95.07 93.13 93.10 94.66 94.2 1.1
I 91.46 92.91 94.60 95.81 94.39  91.51 93.8 1.8
100 I 96.85 94.42 92.56 91.95 96.01 92.23 94.4 2.2 L9
v 93.63 96.49 92.87 96.36 96.56  95.97 95.2 1.9
v 91.42 93.04 95.34 96.74 92.80 96.82 93.9 2.3
VI 96.05 92.61 94.44  92.11 92.81 91.75 93.6 1.7
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BE ff”kj, | iR /% S A
I 85.96 84.19 80.59 84.06 76.93  83.40 82.3 4.4
| 80.20 85.05 79.45 79.16 76.20 76.98 80.0 4.0
0.5 I 78.05 86.72 74.89 79.61 82.64 80.54 80.4 5.6 45
v 84.42 82.70 84.22 77.22 76.92 74.94 81.1 4.6
Vv 83.96 75.44 79.26 84.73 85.39 81.92 81.8 5.2
VI 77.43  74.79 78.94 81.80 76.76  77.35 77.9 3.4
79.58 81.80 88.14 86.41 88.90 79.71 85.0 4.8
I 81.34 81.01 89.83 86.45 89.01 84.05 85.5 4.9
25 I 79.61 88.70 84.77 87.86 82.16  83.48 84.6 4.5 3.8
v 81.44 83.96 82.76 84.67 84.11 84.29 83.4 1.5
v 79.61 86.74 84.27 83.45 84.05 89.17 83.6 3.1
78 VI 79.58 80.95 89.08 84.41 80.51 84.15 82.9 4.7
1 83.65 89.04 85.77 90.19 84.93 92.82 86.7 3.2
| 91.90 91.44 85.66 91.05 87.10 84.30 89.4 3.2
50 i} 86.94 90.49 91.66 92.93 92.16 86.84 90.8 2.6 3.5
v 92.91 90.68 87.79 90.89 88.42 85.94 90.1 2.3
v 83.44 91.62 92.78 88.46 87.09 84.78 88.7 4.2
VI 92.90 84.77 84.80 90.21 86.13 91.26 87.8 4.1
I 94.21 93.25 96.76 94.53 91.58  96.21 9.1 2.0
I 93.04 92.93 93.96 96.48 93.43 95.53 94.0 1.6
100 ] 94.75 93.07 93.23 95.04 94.52 92.22 94.1 1.0 1.5
v 92.96 96.11 93.85 93.87 96.39 95.58 94.6 1.6
\Y 93.08 94.75 94.71 93.10 93.20 92.37 93.8 0.9
VI 92.89 92.67 93.19 91.83 93.07 91.90 92.7 0.6
1 85.08 79.49 76.99 84.10 83.63 82.80 81.9 4.2
I 84.04 83.75 81.34 82.97 76.39 74.69 81.7 3.9
0.5 I 81.43 78.76  78.30 83.91 86.95 84.03 81.9 4.4 4.0
v 79.30 80.14 76.84 81.58 83.95 82.87 80.4 3.3
v 85.65 77.13 74.43 81.04 81.71 86.30 80.0 5.4
VI 82.62 77.51 79.41 81.37 85.41 82.54 81.3 3.7
I 88.73 88.71 81.14 82.23 88.38 89.74 85.8 4.4
| 82.69 89.73 87.20 89.02 79.74 89.75 85.7 5.0
95 I 84.05 83.26 79.51 88.35 81.26 88.65 83.3 4.0 44
v 80.50 81.35 82.12 87.11 89.78  88.47 84.2 4.8
A4 87.44 79.62 81.53 84.71 81.67 84.23 83.0 3.7
i VI 83.33 79.39 80.58 89.57 86.14 88.94 83.8 4.9
I 90.92 89.59 84.79 88.58 91.32 92.82 89.0 2.9
I 83.89 92.52 91.54 89.39 89.03 85.48 89.3 3.7
50 ] 86.57 86.53 90.94 86.71 91.48 90.37 88.4 2.9 2.9
v 90.88 85.86 88.19 88.03 84.01 90.57 87.4 3.0
v 84.78 88.47 88.03 89.47 91.06 86.53 88.4 2.6
VI 89.31 87.63 87.14 89.70 85.40 92.54 87.8 2.0
1 93.34 95.44 91.46 94.62 95.66 92.73 94.1 1.8
| 96.05 91.59 92.31 94.62 94.97 93.56 93.9 2.0
100 I 94.65 93.88 96.37 95.90 94.95 93.31 95.2 1.0 1.7
v 94.65 91.73 95.26 95.27 93.55 96.37 9.1 1.6
v 95.66 92.00 93.61 92.75 91.74 91.47 93.2 1.7
VI 94.72  95.59 92.97 95.62 94.80 96.18 94.7 1.1
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BRSBTS Fr Rt B BB - KRR
AT A GBS T I FRAE B R R 0 R R 3
BN B F X AT 30T, AR 1 AR ) 52 3]
HAh oy F IS @G0 T, X WAFF A R
W EC 657/2002 H X} T EB K O AT BT i i 174k &
W5 P B 8 A 7 6 0 SRR AR SR Ay, LR
R DUAT L1355 P Ak A W s 0 2506 2 0 A — Bk
BT MEDPIAE T, ERR R BT A5 5k
B 25 1F T — A W JEL 3%« — 2 ke H A el 5 0
W ELJE, Ak~ B R AE  H X 26 Y505 L T SO i
T, HOr 2 R E LA S R Y PCP Bk B A
RS0 — ke B HRMS, 38 12 % 754 o it i
B o7 1 1 RORS VTR RN A 8 i AR T TR
T FH i FL I B SBT3 2R 1T 40 BT, A m/z $235 200
AR AT IR F] 70000, AT LUK B IR50 PCP Ay £ 4
)3 R AL A B R, 3RS 0 T o 54 B m/ 2
=264. 83678 A5 Me [ Fw (e , S 1 i A R A 4R
T EigE EIC, A Wik i R R g £
A 55 BE WA ) 17 ST (9 0 | 43 3] 3 BBCEG 5 % HRE it A i
BT R B LR BN T 1 ppm, S IRERE
EC 657/2002 " i Fl &5 23 BB (HRMS ) & ML F
FEER B HRMS BREUS BRI 3545 2. 51Ps, 201 2
XA A5 TR FE BRI BT 75 G IPs /N T 4
FRIAF R 23R, AR 5 3 e M L AR RO AT e S e e
FEFRER I Tz . Rt A D7 R AE S B
BTNy PCP B AR LU A% 50 1 WA 385 — B8 I5E BT
A e R M S e R UE

3.2 MEREMRESERNAFREESEY
ol PCP & E 0 th B ARSI % [ It & 1 f
FHER IR DU AT BT xid & & rh PCP AT 1 7 ik
W7 R AR A A AT AL PR AR , 6 PCP 14 3 X[
DL NGBS A R BB, 225 il 43 A 24 5 AR A
WS TR F B 7, DU oA X = B B e o 1
265 >35.5 fE R B 1, [l 2 Tt S
BOR, PAHLL, F I PUE B S B TR A PR
T, PR A B s 1 O iR B R A — B
TR B 0 B i B R B R BRLASE 43 B T S 11
BT L B T i R R R R

H1 T PCP 73 45 M h JA — AR BRAA P 5
NGB TR — R3S M S SUR ME S R A
FHMOFRERE R BT, DR H B DU AT S5 3 7 o
HERYE BIRZS 5 32 3 B i B a1 & AL 6 1
PO A2 5 AR e i BE BF B 7E 0 i &
Y PCP 5% BA B3 i 42 JORS o T IO 3045 T
PUTE /N A7 W LU T 8y 9 2 4% 15 Ik BIC (&, (i AR
P HR G U 2 AT o 1 EL AT S ey 1) 52 B0 R[] 5001 1Y
FRIER IO 2% A 5 3% AH LG HC RS I BR 4 & 1 O 10 %
Kitio

ARWFFEHENT TR IR H WG B RN A AR R
Ty 3% B St 1 v OB 5335 — T H LT B B 3 A
T3 o Ak PRSP 3 T R A BT VBORE F f
JH e v A SR BT AE AT 0 B, e L LT B B
TP E R T, SEIREE SRR W] O i A A BR 2y
0.2 ng/kg, EHBEN 0.5 wg/kg, 7£0.5 ~ 100 pg/kg
TP R 56 2R A (r > 0.995) , 4 [l i R 7
74.43% ~96.85% 4t ( H) N5HE(H ) [MIAE 5 R
B CV9% <10% , FWHIZ 7 BAT B R U
WA SR

S

(1] 2= 48 H R JLAPAT HL SR HU5) R £ i) 35 15 F 5% B 800
[J]. BRBEAk22,2011,30(7) 1241 - 1246.

Li J, Gan JL. Accumulation and toxic effect of organochlorine in
insecticides in fish [ J]. Environmental Chemistry, 2011, 30
(7) :1241 - 1246.

[2] KRS MmN, BEEF, 5 ARl ARNEES
XESRATFEHERE [ T]. ITIRAOL B ,2007 , (4) 1256 - 259.
Zhang T J, Jiang L J, Ge J C, et al. Researchprogress on the
harm of pentachlorophenol to fishery environment and counter-
measures [ J]. Jiangsu Agricultural Sciences, 2007, (4 ) : 256
-259.

(3] 8K F& XREARE, XA, . TG e I B 150 2R 55 4 b 9 4%
Aii[J]. "PEFRERE 2001, (2) 270 - 72.

Zhang B, Zheng MH, Liu FY et al. Distribution of pentachloro-
phenol in Dongting Lake environmental medium[ J].2001,(2) .
70 -72.

(4] TOE8E, D7 Al 45 A b T S R B A DU i 4

FURHIE[T]. A% HritE,2020,29(1) ;128 - 131,



- 26 -

HhE 2 AR 2021 4F 4 A5 55 555 4 1)

Chinese Journal of Veterinary Drug

(7]

[10]

Ding X F, Fang I P, Shi W C,et al. Research progress of the

detection of pentachlorophenol in wood products. Chemical
Analysis and Meterage, 2020,29(1) :128 —131.
Pegete TP BEAR L. AR (3 — B T I E IR

HIK B LR [ 1] . ARSI ,2010,19(1) :69 - 71.
Hong A H, Yin P H, Liang Z H. Determination of pentachloro-
phenol in the tap water by liquidchromatography — tandem mass

spectrometry[ J]. Ecology and Environmental Sciences,2010,19

(1):69 -71.
AA@E SRS BRBH [ 3, 2. SO B35k e KRB b i
SRS E[T]. 7RI T ,2016,43(8) ;169 - 182.

YuJ M, Hu W J, Ou Yang G J,et al. Quantitativedetermination
of pentachlorophenol in wood — based furniture by gas chromatog-
raphy [ J ]. Guangdong Chemical Industry, 2016, 43 (8): 169
—-182.

25 M, BRI RO, SR (3 - T
il ity PRI ] BRI £ A

58 -62.

TR I S A e
242,2019,18(3) ;

Li B, Huang L L, Song B Q. Determination of Pentachlorophenol
in Wood, Bamboo,Cane and Grass Product by GC — NCI - MS/
MS[ J]. Journal of Shenzhen Polytechnic,2019,18(3) :58 —62.
A1 SCHE, B 06, TR S SO - B I AR Y
FAARB )], AT, 2019,28(5) 249 - 52.

Shi W C, Cheng F, Ding X F,et al. Determination of pentachlo-
rophenol in wood by gas chromatography - mass spectrometry
[J]. Chemical Analysis and Meterage,2019,28(5) :49 - 52.
R B A5 E B, AT - SR IR B LI E
e T TR SO R B AR B A [ ] AL B e R 2
#%,2016,7(9) :3650 - 3655.

Zhu X H, Liang Q, Wang K, et al. Determination of the residue
amount of pentachlorophenol and its sodium salt in Eriocheirsinen-
sis by gas chromatography — negative chemical ionization/mass
spectrometry[ J ]. Journal of Food Safety and Quality, 2016, 7
(9) :3650 -3655.

FOAS BB RO AR T WO @ Rk I E S
FAR SRR MO TS [)]. B R 5 TR, 2016, 26
(4):51-57.

Jiang S J, Zhao G H, Zhang W J, et al. Theresearch about the

extraction conditions that determination of pentachlorophenol in

(1]

[12]

[13]

[14] =

[15]

leather with liquid chromatography[J]. Leather Science and En-
gineering,2016,26(4) .51 - 57.
SRR R, A, S UM @GS - B P AR K
PRI )] R A2, 2015,27 (1) 119 - 21
Shi Y K, Yang M J, Yang Q H, et al. Rapid determination of
pentachlorophenol aquatic products by GC — MS[J]. Chinese
Journal of Food Hygiene,2015,27(1) ;19 -21.
GOREE WRIREL , 22/ 45, 80RO 3 - A 25 H B I
TR A E K R B R ST [T ] v B ARG 36 A ks
2005, (3) :280 -286.
Jing M C, Cheng X H, Li X P, et al. Determination of trace pen-
tachlorophenol in water by liquid chromatography electrosprayion-
izationmass spectrometry[ J]. Chinese Journal of Health Laborato-
ry Technology ,2005, (3) :280 —286.
TIRESC, R I 5, 45 1o RORH (335 5 R 135 1 0
KA B el AR b iy FEE I [ ], b GRDRE, 2019,
(5).78 -81.
Wan YW, Huang X R, Wu Y A, et al. Simultaneous determina-
tion of pentachlorophenol in aquaculture water and fishery feed by
liquid chromatography — tandem mass spectrometry [ J ]. China
Feed,2019,(5) ;78 - 81.
RO B ok I, SF. B RO (R - T L B R

) o O A e R PP A 31 PR IR BRI AR IR (1],
SEHTIER AR 2017 ,36 (11) 11363 — 1369.
Wu J P, Zhou Y R, Zhang J,et al. Simultaneous Screening and

quantitation of 31 carbamate pesticide residues in feed by ultra

performanceliquidchromatography — Orbitrap Mass Spectrometry

[J]. Journal of Instrumental Analysis, 2017, 36 (11): 1363
-1369.
SR 5K G DT, A 43I AR A HUSS A O 63 AR I

TSR A A P B PR S e M R R B ()] R A
A2 ,2019,10(11) ;3379 —3389.

Wu J P, Zhang J, Gong S S, et al. Determination of praziquantel
in edible bovine tissues by dispersive solidphase extraction com-
tandemmass spectrometry[ J .

bined with liquid hromatography —
Journal of Food Safety and Quality,2019,10(11) :3379 —3389.

(4 BB REHE)



