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Identification of wood species in conifer wood

Toshikazu HIRAKI*, Masahito KOTA*, Toshimune KAWAGUCH*
Yukari IKEHARA**, Masaaki ARIME**, Souei SATOU**
*QOsaka Customs Laboratory
4 10 3, Chikkou, Minato ku, Osaka shi, 552 Japan
**Central Custom Laboratory Ministry of Finance
531, lwase Mastudo shi, chiba ken, 271 Japan

For the identification of the species in conifer wood, their extracts from woods with n
hexane were analyzed by gas choromatography and mass spectrometry method (GC MS
method). In addition, the observation of wood tissue by microscopy was also examined.

The total ion chromatogram patterns from their extracts were exhibited characteristic
pattern depend on the species of these woods. Specific component were detected from some
wood species for use the identification of the species of conifer wood ; todomatuic acid methyl
ester from Todo Matsu, nootkatone from Yellow Cedar and nezukone from Western Red Cedar.

Characteristic structures of wood tissue were observed by microscopy for the
discrimination of these wood species.

It was found that this GC MS method and microscopic method were very useful for the
indentification of the species in conifer wood.
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Lodgepole Pine, Ponderosa Pine
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Torbjorn Norin, Phytochemistry, 1972, Vol. 11, pp. 1231 to 1242
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Table 1 specific components and main components detected by GC MS

i main components
I T
5 3 ific ¢ : k - jro- | fatty acid
sample name specific components | ponoterpene alk}flhydro | alkvlhvdro | atty acid or
naphthalene | phenantrene | ester of fatty ucid
Ponderosa Pine - O ; X ; O ; O
Lodgepole Pine — = x i O ; O
Todo-Matsu todomatuic acid methyl ester P ‘ . X { x
Festern Fhite Spruce — ! @] O : x ; O
Larix Kaempferi — @ @) > - O
Yellow Cedar nootkatone ; x O ‘ > : %
=R — ! I O | x i N
¥estern Hemlock — ; x O | X j C
Douglas Fir —_— C | < ¥ ; O
¥estern Red Cedar nezukone | X C X : A
O : detected
A\ trace
% . not detected
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pbundance TIC: TODO.D
ez 3653
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Fig.1 Total ion chromatogram of Ponderosa pine
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Fig.2 Total ion chromatogram of Lodgepole pine
2 3
26
34.00
35.57
47.66
57.42
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Abundance TIC: LARIX.D
1 ihE 29,74
1400000j
1200000 -
1000000
800000 A
600000 4
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o Al \I“ hullls . LR LA AN A by Las Jﬁ ,M,—/'l T
rime -> ~_1g0.00 20.00 30.00 40.00 50.00 60.00
Fig.3 Total ion chromatogram of Todo matsu
10.31
11.09
12.68
21.30
36.53
Abundance TIC: YELLOW.D
21126
3500000f
\ ) 12.40
3000000 - .
2500000 -
27.92
2000000 +
7.77
1500000 A .
L 0.2%2
1000000 A 21.3%,9 19
500000 -
0 11‘ ™ ‘Ilr Pk ll‘ T l’ 5T LI S Bt I A SR SN P Pt
Time -> 10.00 20.00 30.00 40.00 50.00 60.00
Fig.4 Total ion chromatogram of Western White Spruce
2 3
25
32.66
33.98

34.25
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pbundance TIC: HINOKI.D
11.08 21473
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20.71
11414
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10.p0O
1000000 4 20tP5
9.%5 62.90
500000 4 7.5 17,9901 °°
]
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Fig.5 Total ion chromatogram of Larix Kaempferi
2 3
7.40
11.01
26
29.74
32.72
34.00
47.67
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1000000+ lB6 36{60
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Fig.6 Total ion chromatogram of Yellow Cedar
10.22
12.39
21.26

27.92
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Abundance TIC: LODGE.D
' 1 IO 26}95 34/00
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] 26 |65
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Fig.8 Total ion chromatogram of Western Hemlock

26
32.64
35.14

111



112

Pbunaance TIC: DOUGLA.D
| s 29)6383}99
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: . [
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Fig.9 Total ion chromatogram of Douglas Fir
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Fig.10 Total ion chromatogram of Western Red Cedar
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21.78
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33.94
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1-Cyclohexene-l~carboxylic aéid,_4—(1,5—dimethy1-3—oxohe
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Fig.11 Mass spectrum of Todomatuic acid methyl ester
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File: C:\CHEMPC\DATA\YELLOW.D
Operator: hiraki

Date Acquired: 21 Dec 93 1:34 pm
Method File: HIRAKI.M ’

Sample Name: yellow cedar
Misc Info:
ALS vial: 1
Abundance Scan 3495 (27.955 min): YELLOW.D (—-,%)
147
Mass spectrum of
Nootkatone detected from Yellow Cedar
800
] 133
600 - '
< 161 175
] 108" 3 2
4 o 9285
4 93 N
400 A
1. 41 120 218
55 162 !
J 67
200 4
OII'YIIT T 1T r 1 YUXI;I LIS 'll_l‘ T T T 1T 1 lllTI IIIII
M/Z -> 40 60 80 100 120 140 160 180 200 220
Abundance#23098: 2(3H)-Naphthalenone, 4,4a,5,6,7,8~hexahydro=-4,4a-di (*)
411 .
Mass spectrum of standard
800
600 -
-] 107 147
: 133 161
4 95
400 4 53
] 175
| 1p2 180 203
200 - 218
OTiglllTl'lllllllll!lllll]'{1l|l|llli[illl‘!lll‘l
M/Z -> 40 60 80 100 120 140 160 180 200 220

Fig.12 Mass spectrum of Nootkatone



115

34 1995
File: . C:\CHEMPC\DATA\CEDAR.D
Operator: hiraki
Date Acquired: 7 Jan 94 12:53 pm
Method File: HIRAKI.M
Sample Name: western red cedar
Misc Info:
ALS vial: 1
Abundance Scan 2991 (21.777 min): CEDAR.D (*)
Mass spectrum of 195
1 Nezukone detected from Western Red Cedar
800 -
600 ]
400 -
] 148
200 A
51
] 3f ! 685 d ‘ 120
O‘l|l|{]!ll(ll]\[,ll!ll'l"ll"lTlTllllTTlTrlYlll llli‘llll[[.llllf"

M/Z2 =-> 30 40 50 60 70 80 90 100 110 120 130 140 150
Abundance  #8105: 2, 4,6- -Cycloheptatrien-l1-one, 4-(l-methylethyl)}- (*)
105

Mass spectrum of standard
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400 -
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200 - 51 77
Z 91 120
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o1][!7['[’T|l!lllll'l‘ll!l‘llll‘l[l"llllrl|1—1i![flll llll‘lrll‘—ll

M/7 -> 30 40 50 60 70 80 90 100 110 120 130 140 150

Fig.13 Mass spectrum of Nezukone



116

Photo. 1 Resin road of Ponderosa Pine (%40)

Photo. 2 Resin road of Lodgepole Pine (x40)
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Photo. 3 Resin road of Western White Spruce (x40)

| 1)
"«%"i-‘iﬂ
|

=

gl
i
}

g
i
id

\
i
\
)
\

\

4
4

()
Sgrals
SgLL s
e
Bg%gs"
8855

S,

@' )
LR
AT
328 mig

(i

@'
gt
‘ “:;‘;“
e

Photo. 4 Resin road of Larix Kaempferi (x40)
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Photo. 5 Resin cell of Yoshino-Hinoki (%x40)

Photo. 6 Ray of Western White Spruce (x40)
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Photo. 7 Ray of Larix Kaempferi (X100)

Photo. 8 Ray and spiral thickening of Douglas Fir (X 100)






