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Analysis of Polycyclic Aromatic Hydrocarbons (PAHs) using GC-MS/MS
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Derivatization |

1-Hydroxypyrene BSTFA

1-Hydroxypyrene TMS

& 2. 1-Hydroxypyrene2| BSTFA R E=H|&} #HS

&= 9| 2-Hydroxynaphthalene, , 1-Hydroxyphenanthrene,
2-Hydroxyfluorene, 1-Hydroxypyrene 1-Hydroxypyrene-d,,
£ Sigma-Aldrich
oM FOfSHRCE 913k = Biozoa A2l Simulated Urine
(Normal PH)2 At&H2m, 0= HPLC grade (99.9%)2
Methanol, Dichloromethane, Milli-Q WaterE AH&5}SILCE

N,O-Bis-(Trimethylsilyl)trifluoroacetamide
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PAHs Sample 1 mL

l Internal Standard (IS)

Solid phase extraction (MCX Cartridge)

Conditioning

- Methanol 1 mL

- Water 1 mL

Elution

- Dichloromethane 8 mL

Derivatization

N, Concentration
BSTFA 100 pL (90 °C, 45 min)
Cooling (5 min)

Injection in GC-MS/MS 1 pL
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Gas Chromatography

System : GCMS-TQ8050 NX

Column : SH-1-5Sil MS (30 m, 0.25 mm 1.D, 0.25 um)
Injection volume : 1 uL

Injector Temp. : 300 °C

Injection mode . Splitless

Column flow : 1 mL/min (He)

: 80 °C (2 min) — 20 °C/min — 170 °C (2 min)

Column Temp. —. 10 °C/min — 280 °C (5 min)

Mass spectrometry

Detector Temp. : 250 °C

Interface Temp. : 280 °C

MRM

2-Hydroxynaphthalene 216>201 (9) 201>127 (27)
2-Hydroxyfluorene 254>239 (12) 254>165 (30)
1-Hydroxyphenanthrene 266>251 (15) 266>235 (21)
1-Hydroxypyrene 290>73 (27) 290>275 (15)
1-Hydroxypyrene-dg (IS) 299>73 (18) 299>284 (9)
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2] 0% H 2. PAHs CHAMN| ZH2dd & 2|8 ZAat (0.5 pg/L, n=3)

e ool Concentration (ug/L)

125] No.

100 A © 2-Hydroxy 2-Hydroxy 1-Hydroxy 1-Hydroxy
o] o2 naphthalene fluorene phenanthrene pyrene
osof 010 1 0.43 0.41 0.42 0.45

000" "0.005" 6010 015" 0.020 0025 " 6.030  6.035Conc. Rato 0600”0005 10" 0015 6020 0.025 0.030  0.035Conc. Ratio 2 0.41 0.39 0.43 0.45
2-Hydroxynaphthalene 2-Hydroxypyrene 3 0.43 041 0.42 0.46
oue] o] Average 0.42 0.40 0.42 0.45
o] “ %RSD 17 34 17 12
o o] Recovery
ool %) 84.5 80.3 84.5 90.2
0000 0805 0410 0815 0020 0025 0030  0.035Conc. Rato 0000 0805 0810 0015 0820 0025 0030  0.035Conc. Raio 7&'%‘?‘—"”' n*I %‘Eg‘oljal
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. N N N FE=204 o u] gio Tzl LFEFLHE
S48 L MHY Folg 2As) ABwol PAHs BE 05 BEE 005 g/l 2 ARCIEITS LB 40 LD
_ . . o ZH=E=31 ol XMafstAH = | A =240} Z+0 ~
wg/L 7t SIS EEGUS HIIS0] 33| g2 AL BERA X FEEAs & 304 2=k 2ol 0003
N _ Q| ~ AZxoOoZ ENE|OLC
32| H_}'% é;g 7E;|J—|-|_ " ZOHA‘I X_I El:-ul 2—Hydroxynaphtha|ene, 0.006 Hg/l_ |' 0.01 0.019 Ug/l_ T =2 = o |M I'
2-Hydroxyfluorene, 1-Hydroxyphenanthrene, 1-
Hydroxypyrene 2 2f2f 17, 34, 1.7 2|1 1.2 %RSDE
LIEFRUCE 2|8 ZHF Zits 803 ~ 902 % =&EL2E H 3. PAHs CHARY| ZZohA 2 FaFsh? Z3t (005 pg/L, n=7)
Lot ZUE EQFRACE
Concentration (ug/L)
No.
© 2-Hydroxy 2-Hydroxy 1-Hydroxy 1-Hydroxy
naphthalene fluorene phenanthrene pyrene
" 5o 1 0.057 0.035 0.059 0.052
I . . . .
704 g
o0} . 2 0.055 0.032 0.062 0.049
" *
504 1259
e 100 3 0.055 0.034 0.061 0.047
30d 0753
2] 050 4 0.057 0.035 0.061 0.050
WWJ 0.254
WJ 5 0.055 0.035 0.061 0.048
800 85 8% 875 1275 1300 1325 1350
2-Hydroxynaphthalene 2-Hydroxypyrene 6 0.055 0.030 0.062 0.050
90%%31% ao%%ﬂ%"ﬁn 7 0.055 0.034 0.058 0.050
8.0 8.0
703 ol Average 0.056 0.034 0.061 0.049
607 * 60 *
503 50 %RSD 1.76 5.67 2.50 3.27
40 404
e 303 STDEV 0.0010 0.0019 0.0015 0.0016
2.0 204
N E LOD 0.003 0.006 0.005 0.005
oo 003 (pg/L)
25 1450 a7 1500 1725 1750 1775 1800 LOQ 0.010 0.019 0.015 0.016
1-Hydroxyphenanthrene 1-Hydroxypyrene (Ho/L)
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1) https://archive.epa.gov/epawaste/hazard/wastemin/we
b/pdf/pahs.pdf
2) Narges Shamsedini, Health risk assessment of

polycyclic aromatic hydrocarbons in individuals living
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near restaurants: a cross-sectional study in Shiraz, Iran,

Scientific Reports,12:8254 (2022)
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