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Abstract
The contents of holocellulose, one of the main components of the wood, were 83.9% in oak wood and
76.9% in apple wood, respectively. Those of hemicellulose were 16.41 and 20.33%, and in lignin 23.0
and 19.7%, respectively. Six species of domestic oak wood and apple wood were considered to be suit-
able for smoking materials due to the low content of lignin, Benzo(a)pyrene contents in smoke
flavoring prepared with oak wood at 250, 400 and 500°C were 0. 4, 3. 7 and 5.64g /kg, respectively, The
amounts of phenanthrene were 112.7, 131.4 and 255.9.g /kg, respectively, in each temperature, The
amounts of polycyclic aromatic hydrocarbons(PAH) in smoke flavory were in the order of phen-
anthrene > anthracene > pyrene > benzo(a)anthracene > chrysene > benzo(b)fluoranthens > benzo(a)
pyrene. Benzo(a)pyrene contents in smoking extracts prepared with apple wood at 250, 400 and 500C
were 0.4, 3.3 and 5.54g /kg, respectively. Phenanthrene contents in those samples were 72.7, 100,2 and
220.54g /kg, respectively, Contents of each PAH showed the same order as in oak wood.
Key words : polycyclic aromatic hydrocarbons, benzo(a)pyrene, oak wood, apple wood, smoke
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Fig. 1. High performance liquid chroma-
tography of polycyclic aromatic hydrocar-
bons in mixed standard solution.

(Instrument : Spectra-Physics, P 4000 and F1
2000 system, Column ; Supecosil!!!) LC-PAH5
25 cmx4.6 mm, Flow rate ; Iml/min, Detec-
tor : Fluorescence)

1. Fluorene

3. Anthracene

5. Benzo(a)anthracene

7. Benzo(b)fluroanthene

8. Benzo(k)fluroanthene
10. Dibenzo(a,b)anthracene

2. Phenanthrene
4. Pyrene
6. Chrysene

9. Benzo(a)pyrene



46 A4 E85]A] 2] 18 A 135(1998)

Sweden) 5g¢ isopropanol 30mlE 713t 4
AZE F< WA ohf glass columnel] A4 3]
24 38}eo] Sephadex LH-20 columng &4
o}, Silica-gel column chromatographyel 4]
AL g&dL columne] &7]3 isopropanol
200mlZ &&AZ T °] W M-S 20mle W)
a2 YR 180mlE ®o} ztato A 3mlE &
Z3ta] Np gas2 9443 AzA7 & HPLC
B4 & A 52 AMEE AT,

4) High performance liquid chromatography

PAHs #4822 7= e] 50| 5ol
¢ Supecosil LC-PAH 5(25m X 4.6mm) ]
columng& AFE3H 3, 429 acetonitrile
F B A3l gradientdtd EA35kg )
27] 287X & acetonitrile : (50 : 50,
v/v)oe 2 HAE I gradient= 28 ZHE 15
B71A] 83 acetonitrile €89 =27} 50%
A 100%7F HEE gradientste] EasH

N

on EXNoe BFHE7E AHLEAT
PAHs Mix 525(Supelco Co., USA)9e] B3

|A8 10, 20 ¥ 40ng /mle & A zA sty
2048 HPLCo| F¢3t] A& 9 peak area
2 AZAe HEsen, BEEAY chro-
matogram Fig. 13} 23kt

#n o ma

sl

AbEiLte
S E

AzA A s F

o Z=A

Areue, 239E, 42
B, 20T, A20E 2 230 A
Fol ot ARURIOH olF £20) AY
3 2248 24P 27E Table 19 ve}
W uhel 2o,

WRste] &k

1)3&

F3E IR L AFgUiy 23R
7F 247 1,30 € 1.23%2 H|2 A Egon], g
F, AFUE, AZUE 2 23457 %
7} 0.61, 0.83, 0.56 2 0.58%°1 2, Atz }s
= 0.38% 2 FUFae £FRg ¥e Ao
WERS T

() d== FEE

W FRE FFE 329~646%9) W2
et o] F E3URE 3.29%% Mg 9
FT YAYTE 646%2 71D Egton, =
FFo] &3(4.10%) & ARl 3.81% 1
o ofzk B ekt

FFEEL IS
B3 o2 452~ 7.82/ HYZ Yelygt &
FR-7F 4.5%2 MR v, Wau R 7.

82%2 7t A dexon, FIURE 5,
67%2 Tha 7 Uehd v Al 4,

81%0°] vl &l & %7+ E=A et

Table 1. The chemical composition of oak woods and apple wood

Extract(%

Scientific Ash Hemi-  Lignin  Holo-
name Cold Hot 1% Alcohol-  cellulose cellulose
water  water NaOH  benzene (%) (%) (%)
Q. acu 1.30 5.32 6.81 5.72 2.43 17.03 22.21 81.9
Q. var 1.23 4,10 5.67 22.03 2.12 16.41 23.26 83.6
Q. det 0.61 6.46 7.82 24.33 2.56 16.12 23.80 82.7
Q. ali 0.83 5.41 7.02 21.90 2.26 18.55 21.50 84.9
Q. mom 0.56 4.36 5.58 21.58 2.60 17.31 22.22 83.4
Q. ser 0.58 3.29 4.52 17.83 1.69 16.41 22.63 84.2
M. bom 0.38 3.81 4.81 21.21 2.62 20.33 19.07 76.9

Q. acu . Quercus acutissima
Q. det : Quercus dentata
Q. mom : Quercus mongolica

Q. var : Quercus variabilis

Q. ali:

Quercus aliena
Q. ser : Quercus serrata

M. bom : Malslus bomestica
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Table 2. Effect of generation tempera-
ture on the formation of PAHs in smoke
flavoring of oak wood

Generation temperature(<C)

PAHs
250 400 500

Pyrene 31.7* 52.0 89.5
Chrysene 4.1 7.3 18.4
Benzo(a)pyrene 0.4 3.7 5.6
Benzo(a)- 306 417  62.6

anthracene
Phenethrene 112.7 131.4 255.9
Anthracene 66.3 81.5 137.0
Benzo(b)-

fluoranthene 3.3 74 93

* The values of PAHs are expressed as
ug /kg.
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Table 3. Effect of generation tempera-
ture on the formation of PAHs in smoke
flavoring of apple wood

Generation temperature(C)

PAHs

250 400 500
Pyrene 38.2* 47.5 93.4
Chrysene 2.3 6.8 11.2
Benzo(a)pyrene 0.4 3.3 5.5
Benzo(a)- 2.3 285 507
anthracene
Phenanthrene 72.7 100.2 220.5
Anthracene 41.9 67.3 118.4
Benzo(b)-
fluoranthene 2.7 71 8.0
¢l 7% pyrene® benzo(a)anthracene, 500°C
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AL o) A jEe R o2 vhEytT.

FHAYEE A2 F49 F9 PAHs 3%
A A=, wgel 7e benzo(a)pyrene &
e daAxe dAL%E 250, 400 2 500C
oA A ZF FAdA 3zt 0.4, 3.7 2 5.6
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