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Determination of Six Polycyclic Aromatic Hydrocarbons
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TANG Hua', CHEN Da-zhou', WU Xue', XU Rui-feng',
ZHONG Shi-lin', SHAO Ming-wu', WANG Tan®
(1. National Institute of Metrology . Beijing 100013, China;
2. Beijing Center for Physical and Chemical Analysis, Beijing 100089, China)

Abstract: An isotope dilution mass spectrometry (IDMS) method for the determination of 6
polycyclic aromatic hydrocarbons(PAHs), including fluoranthene, benzo[ b]fluoranthene,
benzo[ k ]fluoranthene, benzo[ a |pyrene, benzo[ g, h,i]perylene, indeno[1, 2, 3-c,d]-py-
rene, in freezing dried fish tissue was established. 6 PAHs were extracted with dichlo-
romethane by soxhlet extraction under 50 C for 18 h. Purification of extracts was carried
out by gel permeation chromatography (GPC) and solid phase extraction (SPE). Dichlo-
romethane was chosen as mobile phase after comparing the eluting effect of 6 PAHs with
V (ethyl acetate) : V (cyclohexane) =1 : 1, and V (cyclohexane) : V (dichloromethane) =
1 : 1 was chosen as eluting solution of SPE after optimizing the type and ratio of eluting so-

lution. 6 PAHs were separated by capillary column DB-5(30 m 0. 25 mm 0. 25 pm) with
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helium as carrying gas. 6 PAHs were quantified by high resolution mass spectrometry

multi-ion detection (HRMS-MID), using deuterated PAHs as internal standards, single
point method. The recoveries of 6 PAHs are in the range of 95%—105%. The detection
limits of 6 PAHs are 0. 8—1.6 pg * kg™ ' (dry weight). The RSD(n=6) ranges from 1. 7%

to 6. 0%. The methods was applied to three fish sample, the spectrum of the sample

showed the little inference and ideal sensitivity of the method. With good sensitivity and ac-

curacy, this method will be successfully applied to the qualitative and quantitative analysis

of fish tissue sample.

Key words: isotope dilution mass spectrometry (IDMS); polycyclic aromatic hydrocarbons

(PAHs); fish tissue; gel permeation chromatography(GPC) ;solid phase extraction(SPE)

(polycyclic aromatic hydrocar-

bons,PAHs) 2 2
. ( N ),
[1] ,
PAHs . A
o PAHs —NO,
7OH \iNHz )
PAHS ° ’
PAHs R
PAHs (
)’ ’ ’
,PAHs ,
31 PAHs
PAHs b,
[5-7] i
PAHS ’
PAHS ’
1
1.1
VISIPREPTM DL : Su-
pelco ; Sartorius ME 235S
( 230 g.d=0.01 mg): Sartorius

; Mettler M3

(d =

0.001 mg): Mettler-Toledo ; RE-
51 : o
Finnigan MAT 900
; Finnigan Trace
. AS 2000 H
DB-5 (30 m X 0. 25 mm X
0.25 pm) J&w .
( ) Merck ;
( ) Fluka ; (
) Tedia ; Florisil
:Supeclean, 3 mlL;6 PAHs
; : 6
- Cambridge
Isotope o
1.2
1.2.1 ( )
1.0 mL * min '; : 280 C,
; :20 2 15 :1 pl;
70 C, 1 min, 35 C * min'
220 C, 3 °C ¢ min™! 280 C, 25
min,
1.2.2 (ED ,
250 C, 70 eV,
0.55 mA, 1.7 kV,
2500010% ),
1.2.3 (MID)
s FC43
) 6 PAHs
) , MID
2 ,
, 1,



210 31

1 6 PAHs (MID)
Table 1 Selected mass and retention time of 6 PAHs by multi-ion detection(MID)

/min

(Fluoranthene) 12.02 202.077 7 212.140 5
(b) (Benzo[ b fluoranthene) 25.40 252.093 4 264.168 7
(k) (Benzo[ k]fluoranthene) 25.57 252.093 4 264.168 7
(a) (Benzo[ a]pyrene) 27.46 252.093 4 264.168 7
(1,2,3-cd)  (Indenzo[1,2,3-cd]pyrene) 37. 31 276.093 4 288.168 7
(g.h,DJE(Benzo[ g.h.i]perylene) 40. 18 276.093 4 288.168 7
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Table 2 The recovery, RSD and detection limit of 6 PAHs in freezing dry fish tissue sample
100 pg » kg ! 20 pg » kg ! 5 pg e kgl /
/% RSD/% /% RSD/% /% RSD/% (pg- kg
(Fluoranthene) 95 3.8 100 3.0 98 2.9 1.1
(b (Benzo[b]fluoranthene) 99 1.7 101 2.7 100 3.4 1.0
(k) (Benzo[k]fluoranthene) 98 3.3 96 1.9 97 4.1 0.8
(2) (Benzo[alpyrene) 101 2.1 105 3.7 103 3.1 1.4
(1.2,3-cd)  (Indeno[1,2.3-c.d]-pyrene) 102 1.7 102 2.6 96 6.0 1.6

(g.h,DJE(Benzo[ g, h.i]perylene) 100 3.6 106 3.6 105 4.8 1.3
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Table 3 Results of 6 PAHs in freezing dry spanish mackerel, barracuda and cod tissue

/
/

(pg o k

(Fluoranthene)
(b) (Benzo[ b]fluoranthene)
(k) (Benzo[ k]fluoranthene)
(a) (Benzo[ apyrene)
(1,2,3-cd)  (Indeno[1,2,3-c,d]-pyrene)

(g,h,D4E(Benzo[ g, h.i]perylene)

(e - ke D) (k=2)/%
25.2 6.8
3.0 8.2
1.6 10.1
4.7 9.0
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Fig.3 GC-HRMS MID chromatogram of 6 PAHs in freezing dry spanish mackerel
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