
EU’s Scientific Committee on Food
PAH 151 Analysis Using a ZORBAX
Eclipse PAH Column

Introduction

The 16 Environmental Protection Agency (EPA) priority pollutant polycyclic aromatic
hydrocarbons (PAHs) are the dominant analytes in PAH methods. In fact, Agilent
ZORBAX Eclipse PAH columns’ ruggedness, longevity, batch-to-batch reproducibility
and unvarying selectivity among three particle sizes were demonstrated using the
EPA priority pollutants PAH mixture.[1] But for food and other environmental analy-
ses, both subsets and additional PAHs must be separated. Different PAH separa-
tions including a fast food screening method and a complex environmental standard
(24 PAHs) were previously shown.[2] A method for The European Union’s (EU’s)
Scientific Committee on Food (SCF) 15 priority PAHs with benzo[c]fluorene, deemed
relevant by the Joint FAO/WHO Experts Committee on Food Additives (JECFA), is
presented here.

Experimental

This complex PAH separation was developed on an Agilent ZORBAX Eclipse PAH
2.1mm x 50 mm, 1.8 µm column, p/n 959741-918 and an Agilent Rapid Resolution
1200 Series LC (RRLC) system. It could be scaled up to a more traditional 4.6 mm x
150 mm, 5 or 3.5 µm column if desired, but the shorter, highly efficient, high
throughput column was chosen to speed up method development. The “15+1” mix-
ture was made by dissolving individual neat compounds in toluene or methylene
chloride then combining them. Dilutions were made with ethanol. 

Figure 1 shows the rapid analysis of 18 PAHs associated with food safety including
the 15 classified as priority from the SCF (peaks #4–18), benzo[c]fluorene and two
additional PAHs, benzo[c]phenanthrene and triphenylene that elute near
benzo[c]fluorene. The short 50 mm column length and highly efficient 1.8 µm
Eclipse PAH particles resolve the 18 components in 10 minutes, including 
re-equilibration.
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Agilent ZORBAX Eclipse PAH 2.1 mm × 50 mm 1.8 µm
p/n  959741-918 
UV Detector:  300, 8 nm Ref off; Data rate 0.1 s 
Flow cell:  6 mm, 5 µL
Flow rate:  0.6 mL/min
Mobile phase: A = Water; B = Acetonitrile
Gradient:   Time (min) % B
 0.00   60
 0.5   60
 5.5 100
 9 100   
 9.4   60
Stop time: 10
Temperature:  25 °C
Pressure:  422 bar max

 JECFA “+1”
1 Benzo[c]fluorene

 Other
2 Benzo[c]phenanthrene
3 Triphenylene

 EU’s SCF “15”
4 Cyclopenta[c,d]pyrene
5 Benzo[a]anthracene
6 Chrysene
7 5-Methylchrysene
8 Benzo[j]flouranthrene
9 Benzo[b]flouranthrene
10 Benzo[k]flouranthrene
11 Benzo[a]pyrene
12 Dibenzo[a,l]pyrene
13 Dibenzo[a,h]anthracene
14 Benzo[g,h,i]perylene
15 Indeno[1,2,3-cd]pyrene
16 Dibenzo[a,e]pyrene
17 Dibenzo[a,i]pyrene
18 Dibenzo[a,h]pyrene
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Conclusion

Many PAH methods are established for the EPA priority PAHs,
but fewer have been established for the EU’s SCF and JECFA
“15+1” mix designed for the food industry. Agilent ZORBAX
Eclipse PAH columns’ proven robustness and selectivity make
them ideal for the broad variety of PAH samples in matrices
such as air, water, soil and food, including the “15+1” PAH
mix. The 1.8 µm Eclipse PAH high throughput column pro-
duced a rapid separation of 18 PAHs associated with the food
safety industry in 10 minutes, including re-equilibration. With
choices in column lengths, diameters and particle sizes, the
Eclipse PAH column gives the analyst valuable analysis
options for difficult PAH sample matrices.
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Figure 1. EU’s SCF and JECFA “15+1” with two additional PAHs separated by the Agilent ZORBAX Eclipse PAH 2.1 mm x 50 mm, 1.8 µm
column.


