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ABSTRACT - Polycyclic Aromatic Hydrocarbons(PAHs) contamination arises from several source including pro-
cessing of food(smoking, direct drying, cooking) and environmental contamination of air, water or soil. A red ginseng is
produced by steaming the root followed by drying. The methodology involved extraction with n-hexane and washing
with water, clean-up on Sep-Pak Florisil Cartridges and determination by HPLC/FLD. The mobile phase was a mixture
of acetonitrile and water in 8:2 by the isocratic elution and the excitation wavelength of fluorescence detector was 294
nm and its emission wavelength was 404 nm. The average recovery was about 105% and the relative standard deviation
was 0.5. The levels of benzopyrene in the selected red ginseng beverage samples were not detected.
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Table 1. Classification of EPA 16 PAHs

No. PAHs IARC IRIS
1 Naphthalene 2B D
2 Acenaphthylene 2B D
3 Acenaphthene 3 D
4 Fluorene 3 D
5 Phenanthrene 3 D
6 Anthracene 3 D
7 Fluoranthene 3 D
8 Pyrene 3 D
9 Benzo(a)anthracene 2B B2
10 Chrysene 2B B2
11 Benzo(b)fluoranthene 2B B2
12 Benzo(k)fluoranthene 2B B2
13 Benzo(a)pyrene 1 B2
14 Dibenzo(a,h)anthracene 2A B2
15 Benzo(g, h,i)perylene 3 D
16 Indeno(1,2,3-c,d)pyrene 2B B2
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Fig. 1. Structure of EPA 16 PAHs.

Table 2. Carcinogenic Classification

Benzolg,h,ilperylene

WHO/TARC

Group 1 carcinogenic to human
Group 2A probably carcinogenic to human
Group 2B possibly carcinogenic to human
Group 3 not classifiable as to its human
EPA/IRIS

Group A human carcinogen

Group B probable human carcinogen
Group C possible human carcinogen
Group D not classifiable as to human carcinogen
Group E evidence of non-carcinogen for human
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Table 3. Chemical structure and properties of benzo(a)pyrene &
3-methylcholanthrene
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Fig. 2. Typical chromatogram of benzo(a)pyrene for standard (a) spiked sample (b) and sample (c).
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Table 4. Recovery of benzo(a)pyrene spiked in red ginseng
beverage (n=5)

Spiked (ug/kg) Found (ug/kg) Recovery (%) RSD
10.0 10.5 105 0.5
Table 5. Acceptable recovery range
EU U.S.EPA
50 ~120 % 60 ~ 120 %
Table 6. Inter-laboratory test (n=3)
Recovery (%) RSD
A 108 0.3
B 114 0.8
C 111 0.2
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