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Abstract
This study was carried out to establish optimum smoking conditions, i.e., smoking temperature, time,
and smoking material for meat products. Smoking materials employed for smoking were oak and apple
trees. Roast ham and wiener produced by various smoking conditions were subjected to polycyclic aro-
matic hydrocarbons (P AHs) analysis. Benzo(a)pyrene was not detected in roast ham and wiener pre-
pared with oak wood smoked and apple wood smoked at 250°C. The contents of benzo(a)pyrene in
roast ham and wiener with apple wood smoked at 400C were 0.6 and 0.7 pg /kg, and those sample
smoked at 500C were 1.3 and 1.1 pg /kg, respectively. These results indicate that smoking tempera-
ture higher than 500C is not suitable for meat products due to the high production rate of benzo(a)py-
rene. The higher smoking temperature of the products, the higher the content of PAHs. The similar
tendency was observed in smoking time, PAHs contents of the products smoked with oak wood was
ranged from non-dection to 0.5 ug /kg. Meat products smoked for 75 min. were found to be highly

valuable from the viewpoints of flavour and color,
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Table 1. The chemical composition of
smoked roast ham and wiener

Compound Roast ham Wiener
Moisture (%) 70.3 49.2
Ash (%) 2.5 2.2
Crude fat (%) 4.5 31.1
Crude protein (%) 20.9 15.6
Carbohydrate (%) 1.9 1.9
Nitrite (g /kg) 0.005 0.002

Data are means from each of three seperated
experiments,
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Table 2. Effect of generation temperature on the formation of PAHs in roast ham and

wiener smoked with oakwood
Generation temperature()
PAHs 250 400 500
Roast ham Wiener Roast ham Wiener Roast ham  Wiener

Pyrene 1.5* 1.2 3.6 3.9 10.9 11.8
Chrysene 0.2 ND 0.7 0.5 1.1 1.2
Benzo(a)pyrene ND ND 0.6 0.7 1.3 1.1
Benzo(a)anthracene 2.2 1.8 3.5 3.4 4,1 3.7
Phenanthrene 8.3 7.5 10.1 9.3 17.5 18.2
Anthracene 3.1 3.2 5.6 4.9 17.1 17.2

ND : non-detected, *: The values of PAHs are expressed as pg /kg. Data are means from each of

three seperated experiments.



FAAES FAxA BE AF T YRS g5 s R g 367

Table 3. Effect of generation temperature on the formation of PAHs in roast ham and

wiener smoked with apple wood

Generation temperature(C)

PAHs 250 400 500
Roast ham Wiener Roast ham  Wiener Roast ham  Wiener

Pyrene 1.1* 1.0 3.3 3.1 9.4 9.0
Chrysene ND ND 0.3 0.3 0.8 0.7
Benzo(a)pyrene ND ND 0.3 0.4 0.9 1.1
Benzo(a)anthracene 1.9 2.1 3.3 3.7 3.5 3.9
Phenanthrene 7.0 6.3 10.4 11.2 17.3 18.0
Anthracene 3.2 3.5 5.1 4.6 13.7 12.2

ND : non-detected, *: The values of PAHs are expressed as ug /kg, Data are means from each of

three seperated experiments,
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Table 4. Effect of smoking time on the formation of PAHs in roast ham and wiener
smoked with oak wood
Smoking time (min.)
PAHs 45 60 75
Roast ham Wiener Roast ham  Wiener Roast ham  Wiener
Pyrene 1.7* 1.5 2.0 2.3 2.7 2.6
Chrysene 0.4 0.3 0.4 0.5 0.5 0.6
Benzo(a)pyrene ND ND 0.3 0.3 0.5 0.7
Benzo(a)anthracene 2.5 2.1 2.7 2.3 3.1 2.7
Phenanthrene 8.6 8.8 9.2 8.9 9.5 9.3
Anthracene 4.0 4.2 4.5 4.4 4.6 4.9

ND : non-detected, *: The values of PAHs are expressed as ug /kg. Data are means from each of

three seperated experiments,
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Table 5. Effect of smoking time on the formation of PAHs in roast ham and wiener

smoked with apple wood

Smoking time(min.)

PAHs 45 60 75
Roast ham Wiener Roast ham Wiener Roast ham  Wiener

Pyrene 1.6* 1.5 1.8 1.7 2.7 2.5
Chrysene 0.5 0.4 0.7 0.7 0.7 0.6
Benzo(a)pyrene ND ND 0.4 0.2 0.4 0.3
Benzo(a)anthracene 2.0 2.1 2.4 2.3 2.5 2.7
Phenanthrene 7.2 7.4 7.7 7.5 8.5 8.7
Anthracene 3.2 3.0 3.5 3.3 3.8 3.9

ND : non-detected, *: The values of PAHs are expressed as ug /kg. Data are means from each of

three seperated experiments.
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