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Determination of 16 PAHSs in edible oil by SPE and GC-MS/MS
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Abstract: A method was developed for rapid determination of 16 Polycyclic Aromatic Hydrocarbons ( PAHs ) in
edible oil based on an improved Alumina solid phase extraction pre-treatment method combined with the gas-a
triple quadrupole mass spectrometry( GC-MS/MS).Edible oil was extracted with n-hexane, the supernatant was
purified by activated alumina column,the purifying liquid was concentrated then determined by GC-MS/MS with
external standard method.The results showed that the ranges of spiked recoveries of 16 PAHs at 1ug/L and 50ug/L
were 77.3% ~89.7% and 84.2% ~97.2% ,respectively. The relative standard deviations were below 10%.The detection
limits of 16 PAHs were 0.17~3.01ug/kg ;the correlation coefficients were larger than 0.991.This method was simple,
rapid high accuracy,and characterized with acceptable sensitivity and accuracy to meet the requirements for the
analysis of multiple PAHs in vegetable oil.
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Table 1 MRM parameters of 16 PAHs

e e ?p'% j})}“ Eﬁfgﬁfvﬁ'é)i oF (Ei ES [ia] %( Ef] ]‘Hj)l"ﬂ

1 Naphthalene (%) Ezg i 1(2);8 18 zz 6.771

2 Acenaphthalene (%) Eig z ié:g ig ;Z 8.396
3 Acenaphthene (E5) Eig z Eig :8 ig 8.571

4 B
5 Anthrancene ( ) 1;2(1) i Zig fz zg 10311
6 Phenanthrene () i;ié i ng Tz 28 10372
7 Fluranthene ( 2 8) igi:g i;g(l):g :2 28 11.984
s e B
9 Pyrenbenzo ( b) anthacene (43 (a) #) ;ii:g i;izg ?g 28 14.187
o mome 22,
11 Benzo( k) fluranthene (453 (k) 7)) ig;é Zzg ig jg ig 15.870
12 Benzo( b) fluranthene (2 (b) & ) iiié iiifg :8 jg 15.890
13 Benzo(a) pyrene (453 (a) 1) ig;é zizg :8 jg 16392
14 Indezo(1,2,3=cd) pyrene (Ei3(1,2,3-cd)tE) ZZ:(I) i;;gg :8 ig 18.696
15 Dibenz( a,h) anthrancene ( —#£Jf:(a,h) ) Zﬁé Zgjg :8 ig 18.760
16 Benzo(g,h, i) perylene (33 (g.h,i) 1) ;;2:(1) i;gg gg ig 19.338

2 16 FEIIFIEMN LOD(Jrkki ifR) \LOQ(EHFR) L MEuE AHIC R EL
Table 2 LODs,LOQs,liner rangers , correlation and coefficients(r) of 16 PAHs

i /B LOD(pg/L) LOQ(ug/L) LA H (pg/L) P
1 2 0.48 1.60 1~50 0.993
2 & 0.76 2.54 1~50 0.987
3 TE W 1.38 461 1~50 0.996
4 Vil 1.49 4.95 1~50 0.997
5 Jis 1.32 441 1~50 0.994
6 3 0.41 1.38 1~50 0.991
7 W 0.42 1.39 1~50 0.991
8 A 0.60 1.99 1~50 0.992
9 $f(a) B 0.33 1.10 1~50 0.995
10 i 0.17 0.58 1~50 0.999
11 I (k) W 0.23 0.77 1~50 0.992
12 I (b) wE 0.19 0.63 1~50 0.994
13 It (a) i 0.30 1.00 1~50 0.994
14 Bidf(1,2,3-cd) I 0.47 1.56 1~50 0.993
15 TR (a,h) & 3.01 10.04 1~50 0.995
16 Xt (g, h, i) B 0.43 1.44 1~50 0.997
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Table 3 Recoveries and RSDs
i R AL __ Dpe” L
BIfR(%)  RSD(%) IR (%) RSD(%)  [ACR(%)  RSD(%)
1 2% 87.6 34 93.4 7.8 92.1 8.4
2 i 85.5 6.7 95.7 45 96.4 8.3
3 TE W 88.2 8.2 90.2 2.6 92.0 45
4 il 83.9 9.2 88.5 3.4 94.5 4.6
5 J2) 81.6 8.3 86.8 3.4 89.2 7.8
6 I 84.6 7.1 81.5 8.9 88.5 3.8
7 T 89.1 43 85.4 5.8 85.0 8.4
8 t 84.3 5.6 85.7 9.6 84.7 9.4
9 HI(a) B 85.7 9.0 92.5 8.7 91.5 3.5
10 J 86.0 6.4 91.2 34 87.1 7.7
11 I (k) TEE 89.7 8.3 93.3 3.6 91.5 9.5
12 I (b) HE 84.5 3.6 92.1 3.5 972 6.4
13 It (a) B 83.6 7.4 86.4 9.7 95.4 5.6
14 Bidf(1,2,3-cd) 2 81.4 6.3 88.3 8.3 94.1 5.0
15 I (a,h) & 78.5 59 87.9 4.6 88.7 4.6
16 FI(g,h,i) 713 3.7 88.2 8.3 84.2 7.8
16 Fl 2 35 25 SR 7E 50pwe/L B 7K S ) MRM 3 i

ik DLIE 1, 25 FH Il IR AR A i MRM 35 [ LA 2
nf AR Y, 2t ad R O AR e 59 ik IR AR A AE 2E AT 43
B3 HT E A R RS2 AR R AR T PN, B B Y
RGPE AT E IR HT I ZEKR

ol 12 23 3445 56 6
!:3
|3
- L
=09
X §§
6
3
§:3 i “
1 Ll

6 78 91011121314151617181920212223
T R AL 7] (min)
16 Fh ZFRJ7F2 5035 MRM 1[4
MRM chromatogram of 16 PAHs
12 23 3445 56 6

1
Fig.1

02| |

btubd b UL L)

6 7 8 91011121314151617181920212223
VA R AN ) (min)

K2 2 ElE MRM & &
Fig2 MRM chromatogram of blank oil sample

AL T SPE e fb — SO a3l — — 5 DU AT
JoT 1 2 I 7 v BE P i PAHSs, 7T AL B 5k 1A R R
MR R H BRI, GC-MS/MS 2 &+ )z v e
M MRM yik /b T e 4 2% 5 %F PAHs 52 P 09+ 4, [
Af L T 7 0 R U, PAHs 197 B2 IR 5
HPLC -z Al #% FLD AHELOE S BH B, 25851,
16 F PAHs (¥ [0 0 2 4E 77.3% ~97.2% 2 [a] , #H %t
PRUER 2ZE7E 3.4% ~9.7 % 2 8], 43 B R R i HETR B
=ML, AR TR IAT T R E A XA Y
YHIEAE S 0 43 BTl il , 78 52 BR T AR Hh BUAS T 4 A0
p =N IO

£ 7% Sk

[1]Roche S V,Falco M' S G, Amigo S G.Enrichment ofbenzo| a ]
pyrene in vegetable oils and determination by HPLC- FL[J].
Talanta,2000,51 :1069-1076.

[2] kA% fré, I E , F RA%EAEE E F PAHs flip T
AR [I].F B &R A ,2009(3) :91-99.

[3] COMMISSION REGULATION ( EU) No 835/2011 amending
Regulation( EC) No 1881/2006 as regards maximum levels for
polycyclic aromatic hydrocarbons in foodstuffs,2011,1-5[ S].
(4] A0 A B AR 3 OS2k A8 & 36 MR ik 5 4730 R
KPREESZHR RS H[T] RAFAE,2000(2):
36-37.

[5]Fd&-F, 304 BRAERAFRAEEMNEZRZ T SRS
J2[J]. A de T Ak A3 ,2007,28 (12) - 198-200.

20144550787 311





