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Abstract
performance liquid chromatography (PDA-UPLC). [ Method ]| Mussel samples were hydrolyzed by hydrochloric acid, extracted with ethyl ace-

[ Objective ] To establish a method for the detection of benzene and xylene metabolites in mussels by photodiode array detector-ultra

tate, purified with n-hexane, then identification and quantification of the concentrate was carried out under the wavelength of 235 nm with the
mobile phase consisted of 15 mmol/L. ammonium acetate water-methanol at the flow rate of 0. 2 mL/min and separated on a Waters ACQUITY
UPLC® BEH C,; column using external standard method. [ Result]Benzene and xylene metabolites showed a good linear relationship within
their respective linear ranges ( R*>0.99). The detection limit of the method was 10. 0 — 25. 0 pg/kg, the quantification limit was 20. 0—
50.0 wg/kg, the average recovery was 83.40%—113.10%, and the relative standard deviation (RSD) was not more than 8. 62%. [ Conclu-

sion | The method has the characteristics of simple operation, accurate quality and high sensitivity, and is suitable for the determination of ben-
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zene and xylene metabolite residues in mussels.

Key words

EZE A HLER AR R0 0 2Ry, D 2
FT AR A b HA k2 5 i A . A TR sE 36T,
SR AFAE TUE KRB, d T H A R
SRR A A5 R G KRR i Y L SR Il R 5
R A B H B AR, HATE 2l T 5k 37
FHZRE 22— A DL £ PO L2, AR
BAR, B 2 TR P Is Y i B 7 N-Ace-
tyl-S— ( phenyl ) —1-cysteine ( PMA ) [ H 2 = W 55 K, I,
JZ—K5HERR ( trans , trans—Muconic acid, MU ) 34 & 4 %% Fl fHUR%
AR A L U HURE 3 R4 SR A e A P
FUL o— .= p— R, SRS 5 H RS 5, UL o— .m—Fil
p— LB RERAEAAE R hHEM " . SRR B AR
WIARCHIRT S — T 5 R KRR

AN AR 1 R 1 S AT OB R ik
(HPLC) ™' |5 4 i M 5 38 — 5 186 o 3% 1 (HPLC - MS/
MS) 7 AR (3 — 4 AT IR ] BRI ( HPLC -
TOF/MS) " &5 (HRFSE S AL R IR ™ F 157 4%
5, A B VA A 0o ALk B YV BRI A B
Jrido fEE FIRTAE UL UURE S o SR — AR BT
E£IH

Wil R mh s B AF IR B (LGN19C190002) 5 AL 7 2
# FAHHOT B (2019C33156) ,

353 (1986—) ,Jc, s frh A, BE 3 TA2 0T, K F R R
FRALBRMNFR, «BEEL, GR IR, AL, KF
BRI ELA AN,

2021-09-24

EEEN

WimBEH

Ultra performance liquid chromatography (UPLC) ; Benzene ; Xylene ; Mussels ; Metabolites

HRIE , IZA ST DURE R IBGR R IR AL £ 1R PR AL A
B7 1k FLAL | TF e i i 45 Fir AL 3 5 32 , 45 6 8 e RO AH €23
R A G DU 2R = 2R 1) — 205 e 4 sl
i — = AR 3 (PAD-UPHC) A0 75 ¥, I H T K g
TR DL e 2R A I A

1 MRS

1.1 {XFE5ik# SHIMADZU Nexera X2 Le—30A JEAH (B33
ASCHE M A K 25 ( H AR SHIMADZU 74 &) ) 5 XS105 43 # K
S (Fi+ Mettler Toledo 2\ 7] ) ; ST—16R Y 55 33 ¥4 % 55 .0 L
(2&[E Thermo 23 F]) 3 A MK (SE[H Organomation A ] ) ; &
Jig T R OE O be (@1 al, SE I Sigma—Aldrich 23 #] )
2- ML T JRIR (2-MHA ) 3- L Ch R R (3-MHA ) | 4-H1 AL
IR 1% (4—MHA ) \N-Acetyl-S—( phenyl ) ~1-cysteine (PMA) |
J2, BCHGRRER (MU) dRifi i ( 32 [E Sigma Chemicals; St. Louis,
MO. ) ;bR AL B (A pral, E 25 2= RA IR AR .
1.2 fFmArabE S0 g 50T 50 mL g0, i 10 mL
0. 2 mol/L LRV 2. 0 g S AL4H, FI4E#% L 1 000 r/min
5t 1 min, 20 mL Z R CFERHEIC, B 5 min, WER IR G 30 s
J&i ,4 °C 19 000 r/min £5.0> 5 min, W LB CWRIZ , 5R B WH
15 mL 2R OB AR —IR, B IF R OBE. WEARRTE
40 C T g8 o 4iin 1 skt F 1. 0 mL S sh ARV, 75
3.0 mL ZHHEAIE S BB 2 U, TR HHA 0. 22 pim
FLUBRRESS , Fl



50 % 17

P HF BBHARMEEHEN M N PR = KR 173

1.3 fmiE&H  Ai%H N Waters ACQUITY UPLC® HSS T3
Cpg OIEFE(2. 1 mmx50 mm, 1.8 pum) , FEREEIRE 4 °C AR
40 °C, HERERE 2.0 pLo VEShA A #1415 mmol/L Z %%, B
AR Ry F R 30 0. 2 mL/min , A5 I KA 235 nm, i gl AHAS
VEBLANER 1 FR .
®1 REEHEERBRERF
Table 1 Mobile phase gradient elution procedure
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No. TII}'IG Mobile phase Mobile phase
min A//% B//%

1 0.01 97 3

2 1.00 90 10

3 3.00 70 30

4 5.00 70 30

5 6.00 90 10

6 7.10 97 3

7 10. 00 97 3

8 10. 00 stop stop
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Fig.1 Chromatograms of the five metabolites of benzene and

xylene standard solution
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Table 2 Linear equation,determination coefficient, LOD and LOQ of the metabolites of benzene and xylene

aw LM LT e FAL LOD LOQ
Compound Linear ranges//pg/kg Linear equation Determination coefficient(R?) ne/kg ng/kg
PMA 20.0~200.0 y=2 014. 53x+21. 607 0.999 8 10.0 20.0
MU 50.0~500.0 y=2 907. 44x+16. 479 0.999 5 25.0 50.0
2-MHA 50.0~500.0 y=1732.42x+17. 618 0.999 7 25.0 50.0
3-MHA 20.0~200.0 y=2 827. 84x+46. 912 0.999 1 10.0 20.0
4-MHA 20.0~200.0 y=3 021. 47x+24. 059 0.999 3 10.0 20.0
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Table 3 Average recovery rate and RSD of the metabolites of benzene

and xylene
EEB e o R
ne'kg rate//%
PMA 20.0 87.10~110.20 8.17
50.0 90. 88~106. 16 5.11
200.0 92.73~109. 56 6. 14
MU 50.0 87.84~104. 46 6.03
200.0 89.30~105. 40 5.42
500.0 91.75~105.25 4.20
2-MHA 50.0 88.40~108. 20 7.23
200.0 92.80~110. 40 5.50
500.0 91.68~104. 28 4.83
3-MHA 20.0 87.30~113.10 7.96
50.0 91.20~104. 40 5.01
200.0 85.60~112. 80 8.62
4-MHA 20.0 89.90~110. 10 8.29
50.0 88.20~106. 10 6.13
200.0 83.40~107. 60 8.10
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