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Dietary Intake and Venous Blood Concentration of
Polycyclic Aromatic Hydrocarbons in Low-level Exposure

Chan-Seok Moon'
Department of Industrial Health, Catholic University of Pusan

ABSTRACT

Objectives: This study aims to evaluate the blood concentrations and dietary intake for 24-hour food duplicate

of low level polycyclic aromatic hydrocarbons (PAHs).

Design: The geometric means of the blood concentrations and dietary intake of 16 PAHs in college student
candidates were simply compared with instrumental detection.

Methods: The concentrations of 16 PAHs in venous blood and 24-hour food duplicates were analyzed with
head-space solid phase microextraction (HS-SPME) of gas chromatography-mass spectrometry.

Results: Naphthalene, acenaphthylene, pyrene, benz(a)anthracene, chrysene, and acenaphthene among the 16
analyzed PAHs were simultaneously detected both in venous blood and 24-hour food duplicate samples.

Conclusion: The main exposure source of the six PAHs is thought to be oral intake from food through low level

non-occupational exposure.
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Table 1. Method detection limit (MDL) and half of
method detection limit in analyzed 16 PAHs of
blood and diet duplicate samples (ug/1)

Table 2. Instrumental detection (%) and geometric means
of 16 PAHs in blood and diet duplicate samples

(No.= 25)

PAHs MDL 1/2 MDL
Naphthalene 0.134 0.067
Phenanthrene 0.013 0.006
Anthracene 0.010 0.005
Acenaphthylene 0.065 0.032
Pyrene 0.010 0.005
Benz(a)anthacene 0.019 0.009
Chrysene 0.011 0.005
Dibenzo(a,h)anthracene 0.539 0.269
Benzo(g, A i)perylene 0.309 0.155
Fluoranthene 0.009 0.004
Acenaphthene 0.081 0.041
Benzo(a)pyrene 0.288 0.144
Benzo(k)fluoranthene 4.569 2.285
Fluorine 2.279 1.140
Indeno(1,2,3-cd)pyrene 2.803 1.401
Benzo(b)fluoranthene 0.063 0.031
$310] 16 PAHsS] 7} B4 B3 Fuo} SABS
B3 AL /ISR |SEEEAE YehiR

7
ot 22 JlepEdA ] AS BAEe 1 B
o] ¥MPHZAZETA (method detection limit; MDL)S
3L o] o] AWk A8-ste] 7)srA] ¢}
713t BFZHAE A& (Table 1).
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Blood (ug/l) Food (ug/g)
GM Det(%)" GM Det.(%)

Naphthalene 0228 56 2026 92
Phenanthrene 0.033 52 -

Anthracene - 0.009 20
Acenaphthylene 0.054 32 0.055 28
Pyrene 0.019 32  0.030 40
Benz(a)anthacene ~ 0.015 32 0.021 48
Chrysene 0.011 40 0013 44

Dibenzo(a, h)anthracene - -
Benzo(g,A,i)perylene - -
Fluoranthene 0012 20 -
Acenaphthene 0.055 24 0.087 28
Benzo(a)pyrene - -
Benzo(k)fluoranthene - -
Fluorine - -
Indeno(1,2,3-cd)pyrene - -
Benzo(b)fluoranthene - -

* instrumental detection (%)
" below the detection limit

e 4ol 7 #=rt =2 2459 shol
U, & dApATelxe 7 S48 BRA AE
o] dojuiA] giokth. IARCY] U B4 BR71e
o] A2 221 benzo(b)fluoranthene, benzo(k)fluoranthene
AZEEA &9ut). o]9lo) dibenzo(a, h)anthracene,
benzo(g,h,i)perylene, fluorine, indeno(1,2,3-cd)pyrene
T B dAFeMe BF BRSOt 4 =4E
T % % S4E AT eEae 4
naphthalene®] 0.228 ug/l, 20.26 ug/g, acenaphthylene
0.054 pg/l, 0.055 ng/g, pyrene 0.019 ug/l, 0.030 pg/g,
benzo(a)anthracene 0.015 pg/l, 0.021 pug/g, chrysene
0.011 pg/l, 0.013 ng/g, acenaphthene 0.055 pg/l,
0.087 ug/ge Rth

65 AEd E2s SR JEE o] ¢
F 9 S2EZ PAHs] EEE Table 39 VeI
t}. naphthalene® 4%, @A FARL EF $=
0302 ug/l, =21=< B8 A=) 13.015 ug/g ©l
Aom, Az FAAz= EF T 0.169 ug/l, =2&E
& 531 AF o] 32.713 ug/gs JERRITH Y=g

Lo
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Table 3. Geometric means of blood concentration and dietary intake of detected 6 PAHs between man and women

Man(13)> Women(12) Total(25)*
blood Food blood Food blood Food
GM Max. GM Max. GM Max. GM Max. GM Max. GM Max.
Naphthalene 0.302 2.354 13.015 433.43 0.169 1.599 32.713 150.39 0.228 2.354 20.257 433.43
Acenaphthylene  0.042 0.146 0.045 0.504 0.073 0.509 0.069 0.875 0.054 0.509 0.055 0.875
Pyrene 0.026 1469 0.010 0.646 0.014 1261 0.102 2275 0.019 1469 0.030 2.275
Benzo(a)anthracene 0.010 0.039 0.014 0.027 0.024 0.803 0.031 0.059 0.015 0.803 0.021 0.059
Chrysene 0.007 0.035 0.009 0.020 0.019 0.734 0.019 0.043 0.011 0.734 0.013 0.043
Acenaphthene 0.042 0.138 0.058 0.291 0.072 3264 0.134 1.225 0.055 3.264 0.087 1.225
“Numbers in parentheses are number of participants.
®smokers
The units are ug/l in blood and pg/g in dietary intake, respectively.
g o]9le] AEH 552 PAHsS| AS 5 T=7F acenaphthene, pyrene®] 359 E4& B e 4
0.007-0.073 ug/l 2] FLolH, S48 A FZ2 o} FFHoE YER I, £ dAdie A
A5 0.009-0.134 uglg WA eI FHAAE T S AHTE) WA 9D H
© =2 u]Fo] benzo(a)pyrene?] Aol =lo] A
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= e Sles 8 S Ao ol
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73t oK el 9Jate] A E-fA= 2.0 ngkg
ol&}, oJoFE= 2.0-10.0 pgkg ©lsh, FAEL 5.0-
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