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Analysis of Polycyclic Aromatic Hydrocarbon Content in Coffee Beans
with Different Preparation Method

Hejung Nam, Ilwon Seo, and Han-Seung Shin*

Department of Food Science and Technology and Institute of Lotus Functional Food Ingredient, Dongguk University

Abstract This paper proposes an analytical method for determining amounts of polycyclic aromatic hydrocarbons (PAHs;
benzo[a]anthracene, chrysene, benzo[b]fluoranthene, benzo[k]fluoranthene, benzo[a]pyrene, dibenzo[a /]anthracene, benzo[g,A,i]
perylene) in coffees beans. Soxhlet extraction and liquid/liquid extraction were tested for the quantification of seven PAHs.
Soxhlet extraction was followed by cyclohexane extraction and used a silica cartridge. Liquid/liquid extraction was followed
by n-hexane extraction and utilized a florisil cartridge. The extracts were analyzed by HPLC-fluorescence detection (FLD)
with a Supelcosil LC-PAH column. The PAH recoveries ranged from 78.68 to 96.28% for the liquid/liquid extraction, and

from 67.47 to 84.60% for the Soxhlet extraction.
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37 Z7](FLD)= Waters 474 scanning fluorescence detector(Waters,
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HPLC/FLD

PAHs #2-2 HPLC-FLDZ Dionex P680 series HPLCE A}
3} 3L Waters 474 scanning fluorescence detectorS 53l A&
3kt ZE-S Supelguard LC-18(Supelco, Bellefonte, PA, USA)
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Benzo[a]pyrene

Fig. 1. Structures of 7 PAHs in roasted coffee.
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Liquid/liquid extraction

Soxhlet extraction

Coffee sample 10 g
100 mL 1 M KOH/Ethanol

Ground coffee sample 15 g
200 mL acetone

!

‘

Boil under reflux for3 h at80¢

Soxhlet extraction(6 h at 657C)

'

'

Add 50 mL n-hexane,
50 mL EtOH:n-hexane (1°1)

Concentrate to near dryness on a rotary evaporator

¢

‘

Transfer to the Seperatory funnel
with 50 mL deionized-water

1.5 g KOH dissclve in 25 mL ethanol
Reflux far 40 min

'

‘

Extrachion with 30 mL n-Hexane (2 times)

Reflux far 5 min
with 100 mL cyclohexane

¢

.

‘Wash with 50 mL Dl-water (3 times)

Extraction with 100ne Dl-water
overnight for efficient decantation

'

'

Dehydrate with Sadium sulf ate anhydrous

Add 252 ethanal and aqueous phase discard

‘

‘

Concentrate to near dryness(1 mL) on a ratary

Wash with 100 mL Dl-water (3 times)

2
@
=
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Purify by Sep-Pak Flarisil Vac Gee(1 g) Cartridge

Dehydrate with Sodium sulfate anhydrous
Purify by Silica Cartridge

Concentrale to near dryness an a Turbo-Vap Concentrate 10 near dryness an a Turho-Vap
evaporator evaporator
~— ~—
Dissolve in ACN Dissolve in ACN
HPLC-FLD HPLC-FLD

Fig. 2. Flow diagram of PAHs analysis in coffee beans.

Table 1. Operating condition of HPLC/fluorescence detector

Instrument Dionex P680 series HPLC
Column Supelcosil LC-PAH_colurpn
(25 cm x 4.6 mm, 1.D. particle size 5 zm)
Flow rate 0.8 mL/min
Acetonitrile(%) H,0(%)
0 min 80 20
Solvent system 31 m%n 100 0
41 min 100 0
43 min 80 20
50 min 80 20
Injection volume 20 uL
Instrument Waters 474 scanning Fluorescence Detector
0-22 min 254 nm/390 nm
Wavelength 22-43 min 254 nm/420 nm
(Ex/Em) .
43-50 min 269 nm/498 nm
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Fig. 3. HPLC/FLD Chromatogram of PAHs using Soxhlet
extraction. A, unspiked sample; B, spiked sample; IS (Internal
standard), 3-methylcholanthrene; B[a]A, benzo[a]anthracene;
CRY, chrysene; B[b]F, benzo|b]fluoranthene; B[K]F, benzo[k]
fluoranthene; Bla]|P, benzo|a|pyrene; D|a,hi]A, dibenzo|a,/]
anthracene; B[g,/,i]P, benzo|g,h,i]perylene.
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Fig. 4. HPLC/FLD Chromatogram of PAHs using Liquid/liquid
extraction. A, unspiked sample; B, spiked sample; IS(Internal
standard), 3-methylcholanthrene; B[a]A, benzo[a]anthracene;
CRY, chrysene; B[b]F, benzo|b]fluoranthene; B[k]F, benzo[k]
fluoranthene; Bl[a]P, benzola]pyrene; D[a,i]A, dibenzo|a,h]
anthracene; B[g,h,i]P, benzo|g,h,i]perylene.

Table 2. Recovery of 7 PAHs spiked in coffee beans

Liquid/liquid extraction Soxhlet extraction
Recovery(%) RSDY(%) Recovery(%) RSDY(%)

Bla]A 93.78 3.01 81.90 5.71
Chrys 96.28 0.78 84.60 1.75
B[b]F 86.65 2.50 71.81 7.79
B[k]F 87.81 0.61 70.07 0.91
B[a]P 83.61 1.57 75.51 242
DB[a h]A 89.83 2.16 67.47 0.66
Blg A ilP 78.68 420 68.37 6.40

 Relative standard deviation
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