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Sensory Evaluation of Odor from Wood-based Building Materials

Akimitsu HIRAMA  Tetsunori SAWADA  Nobuhiro ASAKURA  Yoshiaki SATOH
TaukasaSATO MasaruHASEGAWA Terutoshi SATO

The effects of odor from wood-based building materials (plywood, OSB, lumber) on the living
environment of residents were examined by olfactory sensory evaluation, using the triangle odor bag
method. The results were as follows:

1) For plywoods, the odor index showed a decreasing tendency when the butt ends were sealed.

2) Inal samples, therewerethedifferencesin theintensity of the primary odor, but there were significant
correlationsbetweentheodor intensity and dilutionratio.

3) We found that there was no significant difference in the ratio of odor hedonics for the odor
intensity of each sample when comparing the data for a correct answer ratio of 50% or more by the
triangleodor bag method.

4) To limit odor to intensity 3 or less, it was necessary to control the loading factor between
0.17(m#¥m?%) and 4.97(m?/m?), and therewere significant differencesin theodor qualitiesof the samples.
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Table 1. Description of the tested materials.
Sample Cover with No.
Teflon®tape
Al
Back
Softwood plywood (Larch) A2
Butt end , Back
Back Bl
Hardwood plywood
lime tr
(Japanese lime tree) Butt end , Back B2
1
Back c
Hardwood plywood (L auan) ©
Butt end , Back
D1
OB Back
Oriented strand board D2
Butt end , Back
El
Softwood lumber (Larch) Back
F1
Softwood lumber (Spruce) Back
1
Wallpaper Back G
+
&3
Wallpaper+glue Paste on a glass plate
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Fig.1. Sampling method for primary odors from
building materials.
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Table 2. 6-point odor intensity scale.

Odor intensity

No odor

Very faint odor

Faint odor

Easily noticeable odor

Srong odor
Very strong odor
3 9
Table 3. 9-point odor hedonics scale.
Odor_hedonics
Extremely pleasant 4
Very pleasant 3
Pleasant 2
Sightly pleasant 1
Neutral 0
Sightly unpleasant -1
Unpl easant -2
Very unpleasant -3
-4

Extremely unpleasant
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Table 4. Results of odor sensory measurement.

Smple) odor ind Odor Odor intensity Odor hedonics
e 0 X concentration (Primary odor) (Primary odor)
Al 13.6 23.1 4.2 -2.7
A2 12.4 17.3 3.3 -2.2
B1 9.9 9.9 35 -1.7
B2 6.8 4.8 3.3 -1.8
Cl 13.6 23.1 2.3 -1.2
C2 11.2 13.2 2.0 -0.5
D1 18.6 73.0 4.5 -25
D2 18.6 73.0 4.0 -1.8
El 19.9 97.4 4.2 -2.7
F1 10.5 11.3 3.2 -1.2
Gl 8.7 7.4 0.7 -0.2
G3 9.9 9.8 35 -2.2
1
Note) *) Referenceto Table 1.
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Fig. 2. Relationship between odor intensity and
dilution ratio.
Al, B1, C1, D1, E1, F1, G3 1
Note) Al, B1, C1, D1, E1, F1, G3: See Table 1.
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Fig. 3. Box-whisker plots of ratio of the odor hedonics

for odor intensity.
Al B1 Cl1 D1 E1 F1 G3 1
Note) A1, B1, C1, D1, E1, F1, G3: See Table 1.
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Fig. 4. Relationship between odor intensity and odor

hedonics.
50%
Al B1 Cl1 D1 E1 F1 G3 1
Note) Correct answer ratio of 50% or more by the triangle odor bag
method.
Al, B1, C1, D1, E1, F1, G3: See Table 1.
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Table 5. Relationship between odor intensity and 7
loading factor.
y m?/m3
Sample Loading factor corresponding to odor intensity.
y 3 y 2 y 1
Al 0.37 0.12 0.04
B1 0.70 0.03 1.49E-03 6
c1 4.97 0.62 0.08 2
D1 0.18 0.05 0.01
El 0.17 0.03 4.50E-03
F1 1.49 0.35 0.08
G3 0.60 0.19 0.06
Al B1 C1 D1 E1 F1 G3 1
0.5 /h

Note) Al, B1, C1, D1, E1, F1, G3: See Table 1.
Air changes per hour=0.5
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Table 6. Relationship between odor intensity and air
changes per hour (ACH). 1 “ "
Sample ACH co:/r%pondingto odor intensity./h 1999
y 3 y 2 y 1 2 Waden, Richard A Scheff, Peter A,
Al 1.7 5.0 15.2 e
A SR
D1 3.5 13.1 49.0 3
SN I I I R 469 20
G3 1.0 3.3 10.6 4 3
Note) AL BL, CL, D1, EL, F1, Ga: See Table 1. 4
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