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Determination of Hydroxy polycyclic aromatic hydrocarbons in human
urine by ultra-high performance liquid chromatography tandem mass

spectrometry

SHI Jingang, JIANG Wanqi, He Miao, TIAN Fulin
(Key Laboratory of Environmental Stress and Chronic Disease Control & Prevention (China Medical University),
Ministry of Education; School of Public Health, China Medical University, Shenyang 110122, China)

Abstract: A method for the determination of 13 OH-PAHSs in urine by ultra-high performance
liquid chromatography tandem mass spectrometry was established. The chromatographic
conditions were as follows: Symmetry C18 column (4.6 mm*250 mm,5 pm), the flow rate was
500 pL/min, the column temperature was 30°C, and the sample size was 10 pL. The experimental
results showed that in the concentration range of 0.01-50.0ug/L, the correlation coefficients of the
standard curves of the target were all greater than 0.996, the precision was 2.21%-14.25%, and the
recoveries of the target in the urine samples were 74.62%-126.18%.

Keywords: Hydroxy polycyclic aromatic hydrocarbons, urine, Ultra-high performance liquid
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ERaYY)| fia] 5 gk gz AT
2-F2HZE 2-OHN (:57 99.26% 4%[E Dr. Ehrenstorfer /A ]
13398 1-OHN \ 99.62% {&[E Dr. Ehrenstorfer A ]
3-BRH7 3-OHF L0 97.00% JIH% K Toronto Research Chemicals A ]
2-$2 57 2-OHF A% 5 98.00% E[H Sigma A F
2-F AL E 2-OHP 94.00% #&[H Dr. Ehrenstorfer /A H]
L
3-Fp AR 3-OHP » 99.50% {&[E Dr. Ehrenstorfer /A ]
1-F L 5E 1-OHP 99.70% 4%[E Dr. Ehrenstorfer /A ]
- 1-OHPyr S 1) 98.00% [H Sigma 4
A

3-Fedk 3-OHC Y 98.00% %K Toronto Research Chemicals A ]
6-FA I 6-OHC A 100.0% %M AccuStandard 247
3-FR IR I [a] B 3-OHBAA 98.00% %K Toronto Research Chemicals 2 ]
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1.3 EWRECH
1.3.1 R¥ 13 F OH-PAHSs FRAEERERH

ARV 77065 13 Fift OH-PAHs (19 [&] (AR RE VA A A IR BE 2 mg/mlL OB ARAE AR, 1
B S SRR AW, VRS R R R AR A, 20 CRBLIRGFR .
1.3.2 WARE AT H

Iy SIHERA B L 50 pg/mL ) 3—0HP-13C6 H1 6-0HC-13C6 PIARA% & WBOE &, JT I RE R B A%,
JREHRE N 25 pg/mL (FIRE WFSH R, F-20 CUKFEBDLIRAT: BOE R IR A PIAR T R
MRERK 100 pg/L BNEA WAMER, T 4 CUKFEBEGIRAT .
1.4 FRYBURE i BT AL 2

KV VR PRIURE i IR R 5, 3000 t/min B0 10 738F, R 10 mL _BiEW, 2 50
mL B0EH, AN 10 mL A1 2R - 2R ¥ S W 50 uL 100 pg/L IRA AR AR
30 pL -1 ) WE I IR /5 SRR IREE, RRS)S, BT 37 cCRURTEIRIRG 75 ikt b
fift 16 /B o [EAHAEEL: Envi-18 SPE /MEFH S mL HUEVE 6 AT 10 mL A K-F 5, KB
JE RBP4, B 3 mL AORBAEAKM G, ST/, ZJE A S mL FEELEAE /S



K, PR A 10 mL EO0E . WYE: BB AR AT 500 pL, £ 0.22 um £kl
e SORY Y Sk & ZE|rid i o/ RE Rl
1.5 AXERa ok

A Y 7R e A £ - = E DU AT T 3% (HPLC-MS/MS) #EAT AL, SR Symmetry
C18 (4.6 mm*250 mm,5 pm) EAEAHEIEFE, st A AW EEL, s B N4k,
FELERE: 0~ 25 min: 65% ~ 100%F EE; 25 ~28 min: 100% ~ 65% FH ;28 ~30 min: 65%
FEE . JE N 500 pL/min, AR~ 30°C, #EFEEN 10 pL, FEIEAIS&1E LE 2.

#F= 2 OH-PAHs HIRiESH

Hr BT THET
% B I A /min

& Jfir b J5ifif
2-OHN 143.0 115.0%/143.1 10.9
1-OHN 143.0 115.0"/143.1 11.6
3-OHF 181.0 153.0/180.0" 14.5
2-OHF 181.0 153.0/180.0" 14.9
2-OHP 193.0 165.1%/192.0 15.9
3-OHP 193.0 165.17/192.0 15.9
1-OHP 193.0 165.1%/192.0 16.9
1-OHPyr 217.0 189.0%/216.0 20.2
3-OHC 243.3 215.2°/241.1 21.8
6-OHC 243.3 215.2%/241.1 22.1
3-OHBAA 243.3 215.2°/241.1 22.3
9-OHBAP 267.0 239.0%/267.1 25.6
3-OHBAP 267.0 239.0%/267.1 27.1
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E 1 OH-PAHs BIR{L &R ARIDIR & G iEE

2 R0
2.1 BTALEET5
2.1.1 SPE /NH:T )5 8] (8 58

Envi-18 SPE [ AHAHU M & S Ik, BN Zoid Mg e 1) PR IBFE it J5 , 594 PE ) OH-PAHS
H AR T SPE /N SRR b, ARRRIE I Z Rk e 05 IS, (8 P ML 79 R AR Ay
BEBLIETR, e SR BT AR RE ORI SR B AR o ASHIE T HR A8 KR S it T 7Rk i
PR KV ER S 2 T, ARG 2 J5 7 B8 Envi-18 SPE [EAHREBUNMNE T4, BUA/ME
BRAR R 7K 23 15 PR BEER P B PR e 0 T SRR e BB, S ) J5 8 R %6 o B A [ )4
I TR H AR Rl R R sme, B 2 895R BoR, /% 15 min 1 45 min i H 39 R AR,
IM-FJ% 60 min A1 90 min I %7t H ARY) [Al R B AR B, H 90 min A1 60 min A LRI 3R #%
AR, FTLL SPE /M T R] %R 60 min.
2.1.2 BRI E

T ARUERRA P OH-PAHs HARPIME 58 A0k 00, ASBF U E 5 mLy 7.5 mL. 10 mL =
ANRIVEARER, 25 AN [F) F R R AR B0 B AR IRl SR s, 45 5B 2 o, 7.5 L.
10 mL FEESEME S 5 mL FREESRBEAE L, 3 IR 52 Jo i B, Ui 5 ml HIEESL AT A
EFV BT AR, BB RIS SRR, AT LG PR BUA R AN 5 nL.
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2.2 FEEETEH
2.2.1 LRIETEHE

AHF B B H AR A Y SR IR L 4 518 0. 01, 0. 024 0. 05, 0. 10+ 0.50+ 1. 00+ 5. 00+
10. 0. 50.0 pg/L, WFRBTEIKIEN 20.0 ug/L HIARHE TAERIZE . DL H brib &9 2k
FER AR, B H AR S S AR E B UG T AR LS AR, BEAT AR B4, 153
3 13 Fh B AR AR SRR R M. BN 3 Fon, & Bhs LS WEREZE A
MR R RAT.
2.2.2 KR 5 R R

DR v it 20 5 AR A FBE A0S B2 14 3 135 M LU o Bk B2 o S H AR AL S IS PR (Limi ts of
detection, LOD) , 10 f5{5M: i Sk € L His L & WH)E &R (Linits of
quantification, LOQ) , &5 MEK 4.

®3 BRUEPEMEEREMER

SRRV R LMt RE LM (ngL)  MHKXRHR
2-OHN y=1.8425x+0.0216 0.01-50 0.998
1-OHN y=0.6091x+0.0234 0.01-50 0.999
3-OHF y=0.3643x+0.0036 0.01-50 0.997
2-OHF y=4.2458x+0.0863 0.01-50 0.996
2-OHP&3-OHP  y=1.5794x+0.0274 0.01-50 0.999
1-OHP y=0.9856x+0.0107 0.01-50 0.998

1-OHPyr y=3.7296x+0.0347 0.01-50 0.999



3-OHC y=2.5764x+0.0475 0.01-50 0.997

6-OHC y=2.6675x+0.0742 0.01-50 0.999
3-OHBAA y=0.5978x+0.0072 0.01-50 0.999
9-OHBAP y=0.3935x+0.0102 0.01-50 0.998
3-OHBAP y=0.5904x-0.0294 0.01-50 0.998

#4 BRUSYRHREEER

ERINYEA S LOD (pug/L) LOQ (ug/L)
2-OHN 0.002 0.006
1-OHN 0.018 0.060
3-OHF 0.001 0.003
2-OHF 0.001 0.003
2-OHP&3-OHP 0.002 0.006
1-OHP 0.001 0.003
1-OHPyr 0.001 0.003
3-OHC 0.002 0.006
6-OHC 0.003 0.010
3-OHBAA 0.020 0.067
9-OHBAP 0.020 0.067
3-OHBAP 0.020 0.067

223 BHRESHEE

BU— A 2 30 5 Je e S AR ) SEBR JRVBERE S, 3 JTE 3 ng A1 10 ng BAR IR 27K
OIS BICRR S, FEAS IBRRE S A 3 AN TATRE R AR S5 A i A 3 7 vk BRI S
HEINAR B R KA bR % (Relative standard deviation, RSD) . ERE LAbNAR[E]
WK, FEEELLRSD k. B 1-0HPyr A1 3-OHBAP Wifl HARfb &4k, H4x 11 R H s
WAy 74, 62% — 126. 18%, RSD Jy 2.21% — 14.25%, P W% 5.

®5 BRUEYMREREEEIRERE

JnbsfE (3 ng) JnkrE (10 ng)

Hir b &9
FISCE (%) RSD (%) [HIE (%) RSD (%)

2-OHN 76.14 2.57 75.63 3.40



1-OHN 74.62 2.21 75.03 6.10

3-OHF 107.47 5.88 112.34 7.02
2-OHF 96.04 2.28 90.99 8.07
2-OHP&3-OHP 108.53 7.42 109.88 7.65
1-OHP 95.39 5.58 85.39 2.10
1-OHPyr 28.60 12.47 36.58 11.13
3-OHC 113.00 2.83 115.66 4.25
6-OHC 95.99 4.35 97.57 2.23
3-OHBAA 126.18 4.06 115.64 5.29
9-OHBAP 95.85 2.47 78.00 6.40
3-OHBAP 19.96 14.25 21.51 11.32

2.3 &k

AL sab a5 S mT 1, 7E 0.01-50.0ug/L IR EESSI Y, H FRP bRk i 224056 REUYK
T0.996, FEEEN 2.21%-14.25%, FRIFE ST HARYIRIINER RN 74.62%-126.18%. K
FH B v OO €0 A B T 0 5 R e 13 Mh 2 IR 07 SR i BARMN Y, TRERRE AT AR, HARZk
PSR R Ar, REUE R, ARGFMESY, REUXTREAIEAT M e e & .



