Improved GC/MS Analysis of Priority PAHs In Food Using a Highly Selective GC Column .
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Abstract Agilent J&W Select for PAH Optimized Liquid Phase Chemistry PAH analysis in salmon matrix using Agilent J&W Select PAH
Polycyclic Aromatic Hydrocarbons (PAHs) comprise of a large group of chemical compounds known to be cancer-  The Agilent J&W Select PAH column incorporates new highly selective dedicated selectors for PAH isomer separation. Separation characteristics of a 5% phenyl-95% dimethyl siloxane and Select PAH column (fig. 11 — 15) in SIM mode
causing agents. Some PAHs have been demonstrated to be carcinogenic and mutagenic. The scope of regulated The percentage content of the different selectors was tuned to obtain the most optimal separation for PAH analysis in food for salmon oil illustrate the high degree of separation detail on the Select PAH column and subsequent reduced biased
PAHSs is under constant change influenced by international advisory committees. Adaptations in regulation setthe  and biota matrices. The liquid phase composition was optimized for the separation of the chrysene/triphenylene and quantification of all EU- priority PAHS.
need for the quantification and therefore separation of PAHs previously not monitored. benzo(b,k,j)fluoranthene peak pairs. Figure 4 shows a 45 min single run GC/MS analysis (TIC of SIM mode) of 54 PAHs Seloct PAL s e s S o oneneme T
For GC/MS analysis some co-eluting PAHs exhibit an identical MS fragmentation pattern. In order to obtain including all EU and EPA regulated PAHs and important critical interfering congeners on a 30m x 0.25mm x 0.15um 155 dimethyl siloxane
unambiguous identification and more accurate quantification of these PAHs an optimized capillary column column (fig. 10)
selectivity and dedicated liquid phase chemistry Is essential. Conditions
A new selective liguid phase dedicated for PAH analysis was developed with a unique ability to isolate chrysene [—mc] Joenniaue. oot 26 Select PAH, 30m x 0.25mm. df = 0.15 jm pin CPT462
from the interfering triphenylene and the simultaneous separation of the three benzo(b,k.j)fluoranthene isomers. - e 28 Cimin, 2E0°C. (10 min), 14°Clin, 350°C @ min) | - 350 Fig.11  Separation of benzo(b)fluorene (15) and 7H-benzo()fluorene (16), Mw 216 c
Also other critical peak pairs such as indeno(1,2,3-cd)pyrene, benzo(b)triphenylene and dibenz(a,h)anthracene can ) e 500°C. Saftine mode. - min @ 50 mLmin e B 3
be Separated Detector: lgﬁ;?e?ﬁig ggg(l}\és El in SIM mode, ion source 275°C, 1 =00 EEE Select PAH N o on :::: o :82’.:3/523588 $22%:78 13 225:793 tachs 2:B\daia:ms
The column is highly thermally stable with low bleed characteristics at 350 °C which also enables the elution and _ Samples Concanratonsprox. 0103 gL . ds.?f%’e“iﬂi?i.'.ifiﬁe
detection of the high boiling dibenzopyrenes included in the SCF (Scientific Committee on Food) and EFSA / + 250 N N
(European Food Safety Authority) PAH priority list. This paper discusses the possibilities offered by this new liquid i S e U A N e L
phase for more accurate reporting of PAHs. Applications are shown illustrating the efficient separation and ) 1 200
identification of over 54 PAHs including all (15+1) EU and 16 US EPA priority PAHSs as well as interfering isomers L Fig. 12  Separation of benz(a)anthrancene (20), cyclopenta(c,d)pyrene (21), chrysene (24) and interfering triphenylene (23), Mw 226,228
for food related matrices in a 30min analysis. y 1 e
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Recent scientific opinions of the EFSA Panel on Contaminants in the Food Chain have lead to the adoption of | + 100 s a2
alternative and more limited selection of the PAHSs for risk characterization of food. Oral carcinogenicity data are o t ﬂ
- 4 g L l \ L . . !
only available for benzo(a)pyrene, benz(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, . . . . . . . . 50 | | | |
benzo(ghi)perylene, chrysene, dibenzo(a,h)anthracene and indeno(1,2,3-cd)pyrene ° > e e =° =° =0 °° wo Tmemmas ' | ' | | | | IR
gni)pery d y ’ ! d ] e 17 4 Py } ] o ] Fig. 13  Separation of benzo(b)fluoranthene (BbF), benzo(k)fluoranthene (BkF), benzo(j)fluoranthene (BjF), (Mw 252)
The EFSA concluded that these eight PAHs (PAHS), either individually or in combination are the best Indication of ;0" 5cus analysis (TIC of SIM mode) of 54 PAHs on 30m x 0.25mm x 0.15m Select PAH column |
the toxicity of PAHSs in food. Recently, the sum of benzo(a)pyrene, chrysene, benz(a)anthracene and e hiah thermal stabil; o Agil | iauid ohase is evident f e low baseline r e (i s s e g L e o
benzo(b)fluoranthene (PAH4) have been adopted as a suitable indicator for the occurrence and toxicity of PAHs in 1 "€ high thermal stability of the Agilent J&W Select PAH liquid phase is evident from the low baseline rise at 350°C (fig 2 slctpat 1o . 596 phenyl-05%
food 4). Oven temperatures of 325°C are required to elute the high molecular weight 5 — 6 ring benzopyrenes. Shorter analysis w2 4o G e dimethyl siloxane
The accurate quantification of either the 16 EPA, PAH(15+1), PAH8 or PAH4 requires the separation of these times of 30 min can be achieved on a high resolution 15m x 0.15mm x 0.10pum- Select PAH. 5w - = 5 Amnantnrene
individual PAHs either via mass ion and/or by chromatographic separation. . N = a8
Some PAHs have identical mass fragmentation and in addition are difficult to separate on most GC columns. These — N;m; — — 1140652 Fig 6 —9 Detailed SIM traces of PAH elution on T N T T
PAH pairs can be identified as: Z‘ Eg gﬁ%ﬂﬁ;}@fﬁiﬁ?i gés%(sgs Agilent J&W Select PAH, 30m x 0.25mm x 0.15um Fig. 14  Separation of benzo[b]triphenylene (41), indeno[1,2,3-cd]pyrene (42), dibenz[a,h]anthracene (43) and interfering benzo[b]chrysene (44), picene (45), Mw 276,278
1. Phenanthrene/anthracene (Mw 178) > 184 | aconaphthens 2 e R . .
2. Benzo(b)fluoranthene (BbF), benzo(k)fluoranthene (BkF), benzo(j)fluoranthene (BjF), (Mw 252) > 152 | Chenanthrene-dio % Sooia - o i : SRR IREIE R RINSIHERR-RNEL B
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3. Chrysene (CHR), triphenylene (TR), benz(a)anthracene (BaA), cyclopenta(c,d)pyrene (CPP), (Mw 226, 228) 12 202 | fiuoranthens x 206-44-0 o Ae Select PAH 5% phenyl-95%
4. Indeno(1,2,3-cd)pyrene (IcP), benzo(b)triphenylene (BtP), dibenzo(a,h)anthracene (DhA), (Mw 276,278) e e benzomyniorens e EUAVAWA dimethyl siloxane
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The GC/MS analysis of PAHSs is often performed on columns based on 5% or 50% phenyl modified dimethyl 1o 226 | menzolCiphenanthrens — 10510/ : | ' MMQ |
- - - - 21 226 Cyclopenta[c,d]pyrene X 27208-37-3 \ T= e =7 oo =7 so° == oo == 5o = ©o re oo reso Zo. o0 Zo’so =100 Z1.'s0 ==.00
S|I_o_xane liquid _phaS(_es. Although these columns may separate many isomers, they are unable to separate some of the > e $§;{i‘%{;‘;ﬂf - Si750a n ﬂ b r Fig. 15  Elution of the dibenzopyrenes (Mw 302) at 325 - 350°C (Varian PAH) and 315°C (5% phenyl-95% dimethyl siloxane)
critical peak pairs (figure 1-3). > S e memyichrysens S— Toss7 — _ _ _
= 25> Bencolbioranihons F— so5 555 10 SIM ace, (M 176.158) Fio 7 SIM e, (M 226,228, 240) Analysis of smoke flavor using the Aguilent J&W Select PAH column |
Agilent J&W Select PAH 29 252 [ Benzoljffiuoranthene x 205-82-3 Figure 16 give separation details of chrysene/triphenylene in the PAHs analysis of smoke flavor using the Select PAH
59 phenyl-95% dimethyl siloxane 50% phenyl-50% dimethyl siloxane Proprietary phase composition 4 gg;;s[[:fsgg;': = column. The separation is not baseline but allows adequate quantification of chrysene. Figure 17 shows the difference Iin
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IS e Gc_ﬁsxprog:;nrf&d an;lll;is - o . i reported chry_sene concentration levels between an analysis on a 5% phenyl-95% dimethyl siloxane and Select PAH as
o e e Pt < T well as other important PAHSs.
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0.8 SIM trace, (Mw 252) g9 TIC trace, (Mw 279 - 302) Fig. 16  Separation of benz(a)anthrancene (20), cyclopenta(c,d)pyrene (21), chrysene (24) and interfering Benzo(z)p;enye =5 ——
k b o Fig.5 EPA and SCF/EFSA polycyclic aromatic hydrocarbons and triphenylene (23), Mw 226,228 Perylene 1.4 =1
/N (e interfering PAH isomers Coronene =5 o
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b [ j 1 PAH analysis in food matrices using Agilent J&W Select PAH anael sisp;‘ sdc?ce)pznatl;(% d)o tre(re\esgnedcfaenzo (?()S%cl)ui)rzntzence) (eﬁacclu7§lte g;ggg;gﬁgﬁ%g; =1 =1
o) The performance of the Select PAH column for GC/MS in SIM mode was verified for salmon and smoke flavor. Salmon y yelop by J S —— — —
T Jr gy was spiked with a mixture of EPA and EU regulated PAHSs as well as triphenylene as important interference. The PAH B enzonaphthnotIGPRENRS = =
T e N T S e =s-=e == s=-re = S o ww e . . . Benzo(c)fluorene 12 11
Fig. 2 Separation of benzo(b)fluoranthene, benzo(j)fluoranthene and benzo(k)fluoranthene (Mw 252) concentration range was variable with <0.5 ppb up to 10 ppb for benzo(a)pyrene. Fig. 17 Smoke flavor, PAH concentration levels
Sample preparation Conclusion
BIP/DITA AN For s?porjal\?catlon o ISOIUdt'On of !cicc_)tas_smmhh);cg\onde N methano(li sz\shaddeld r:o the h(_)rriiogerglse(tzl and We'ghtfd thdOd . The emphasis of recent years in consumer safety has lead to more stringent regulations for the toxic PAHs in food. So far,
[ A :amr? es.I ter complete _sdaponl |c_at|onft I(i S Wer((aj extlracte Wl_t Cyr? ohexane. ; e eég?:c t\)Nr?lS Cghcertll rate aln d? the complete separation of all 16 EPA and (15+)1 EU priority PAHs and their interferences was impossible using
n urther clean-up was carried out using a fully automated gel permeation chromatography (GPC) being directly coupledto o, rantly available GC columns of the 5ms or 17ms type. The separation of critical peak pairs on the Agilent J&W Select
P | | an evaporation unit in the same analytical system (TACS, LC-Tech, Dorfen, Germany). Dichloromethane was used as PAH such as chrysene/triphenylene is a unique feature. The column also elutes the high molecular weight
e — S e - , S el_uent. Thg collected fract_lon conta_lnlng the PAH was concentrated ar_ld analysed by GC-MS dibenzopyrenes as sharp peaks with low background noise and good signal-to-noise.
Fig.3  Separation of indeno[1,2,3-cd]pyrene, benzo(b)triphenylene, dibenzo(a,h)anthracene Figure 10 illustrates the difference in PAH elution pattern and separation between a 5% phenyl column and the Select The presented applications show the isolation all EPA and EU priority PAHSs by a single GC/MS analysis in SIM mode
(Mw 276,278) PAH . :
column for spiked EPA and EU PAHS in salmon. - - - - il Lo
: : : using the Agilent J&W Select PAH column thus improving accuracy and reliability of data for the determination of PAH
The set benz(a)anthracene, cyclopenta(c,d)pyrene, chrysene and triphenylene, has different mass ions of m/z 226 toxi(?it Ievgls o P J y y
and 228. The quantification of chrysene is often biased due to its coelution with triphenylene (fig. 1) The st oo oot y _ T _ _
compounds with m/z 228 also contain fragments of m/z 226 and therefore optimized separation on the column is of ~ =»*" el s aamn Zroooe] momnSicsmn Corresponding author: johan.kuipers@agilent.com
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