
� � � �

�����

������

��������	
�������

���� ���������



38

               

               

               



Bulletin of the Okayama Prefectural
Technology Center for Agriculture

Forestry and Fisheries
Research Institute for Forestry and Forest Products 

No.38

March 2023

Contents

ARTICLES

Hiroki MATSUDA

Remaining ratio of volatile terpenes on drying process of Japanese Cypress 
Board at medium temperature

Hiroki MATSUDA

The amount of strange odor components produced during high-temperature
heat treatment of Japanese Cypress board

Naoya FUJIWARA

Artificial culture of mycorrhizal mushrooms by tree starch

Takushi MAKIMOTO

Prediction of timber volume on mature artificial forest

Michio SAEGUSA

Study of management method for deer fences installed in forests( )

Michio SAEGUSA

Study of deer fences that are less susceptible to natural disaster

Michio SAEGUSA

Trial to reduce damage to planted trees by sika deer using unpalatable plants



- 1 -

Remaining ratio of volatile terpenes on drying process
of Japanese Cypress Board at medium temperature

Hiroki MATSUDA
                                                                      

38 1 6 2023 , 

, 

, ,

, ,

, 

GC/MS , , 

, ,

, 

, ,

     , , ,

, 3 278

2022 , 

,

, JAS

D1 , 

,

, ,

,

2014 , 

, ,

, ,

,

,

1997 , ,

, ,

,

2008

, ,

,

2017 , ,

Ohira et al. 2009

,

,

,

, ,

, , 5

, , 7

,

, ,

, Chamaecy-

paris obtusa 200 [W]×30 [T]×4000

[L]

, ,

5 ,

, 25

,

���

������� ����



- 2 -

,

, ,

, ,

, ARL-1100( )

,

, 2022 2022 22

16 ,

,

15

, 40 75 ,

,

,

,

,

, ,

, ,

,

,

, ,

,

,

3 ,

, 1.5±0.01 g, 1

.3±0.01g 12 ,

GC/MS

GC/MS

,

,

,

2017, 2017,

2017, 2008 ,

, 4 -Pinene, -Pinene,

D-Limonene, -Terpinene ,

2 Terpinene-4-ol, L-.alpha.-Terpineol ,

-Cadinene 

, ,

, -

Pinene ,

-Pinene

1

drying
(h) (%)

Air drying 368 34.2 15.6 15.8

320 35.5

33.9 15.1 14.6

28 33.6 13.8 12.9

33.2 14.0

���

������� ����



- 3 -

, 80 75%

RH

, ,

20

, ,

, ,

,

,

, -Pinene, -Pinene,D-Limone

ne, -Terpinene

, ,

,

, ,

,

, ,

,

,

, ,

, 60 80

, 40

,

40 45 R

H ,40 75 RH

Terpinene-4-ol, L-  

.alpha.-Terpineol

, ,

,

, ,

,

,

,

, ,

-Cadinene

,

,

, ,

10 ,

, 40

5

, , ,

10 ,

,40 45 RH

,40 75 RH

, 10

,

80 75 RH 10

, ,

,

, ,

,

, ,

, 

80 75%RH

80 75%RH

80 75%RH

RT : Retention Time , MW : Molecular Weight

���

������� ����



- 4 -

-Pinene -Pinene 

-Pinene -Pinene

D-Limonene D-Limonene 

-Terpinene -Terpinene

���

������� ����



- 5 -

Terpinene-4-ol Terpinene-4-ol

L-.alpha.-Terpineol L-.alpha.-Terpineol

-Cadinene -Cadinene

���

������� ����



- 6 -

,

,

, 2

,

, ,

, 40

, 40 ,

40 ,

,

,

, ,

,

,

,

, ,

, 80 ,

, 40 45%RH

,

,

,

,

, ,

,

,

,

,

,

,

,

, ,

, ,

,

40 ,

40 , ,

, ,

,

,

2017

VOC 

7 77-80.

2014 26

20-21.

2022 21pp.

Ohira, T., Park, B. J., Kurosumi, Y. and Miyazaki,

Y. 2009 Evaluation of dried-wood odors: compa

rison between analytical and sensory date on odo

rs from dried sugi wood. J wood Sci 55: 144-148.

2017

Vol.63, No.5: 204-213.

2008

34 2 : 48-54.

   

2017

: 31-42.

2017

Vol. 63, No. 2: 86-97.

1997 .

J.Soc.Mat.Sci., Japan 46: 1222-1227.

2008

38 6 428-434.

���

������� ����



- 7 -

The amount of strange odor components produced during high-temperature

heat treatment of Japanese Cypress board

Hiroki MATSUDA
                                                                      

38 7 10 2023 

,

,

,

100

, 120

, 

, 

     , ,

2021 278

2022 , 

,

, JAS

D1 , 

,

, ,

2011 , 

2014 , 

,

,

, ,

,

, 199

7 , ,

, ,

,

2008 ,

, ,

,

, ,

Ohira et al. 2009 ,

,

, ,

,

Manninen et al. 2002 ,

,

2021 , ,

,

,

,

, , 80 1

20 , 18 ,

GC/MS

,

���

������� ����



- 8 -

, Chamaecy

paris obtusa 130 [W

]×35 [T]×4000 [L]

, ,

,

,

, ARL-1100

, 20 65 ,

15

,

,

,

, ,

, 120 W ×30 T ×50 L

,

,

80 , 100 , 120 , , ,

, 12 , 18 ,

,

,

,

, , 20 65 RH

24 , ,

,

, 40 30 ,

,

, 100ml/mi

n , TenaxTA

GC/MS

GC/MS

,

, ,

2021

, ,

,

,

,

,

,

ppm

mg/L × 1 × 10-6 L ÷ 0.2 L   

, 120 18

, 

10

    

Raw Airdrying

Sample1 37.6 13.6

Sample2 27.9 16.7

Sample3 31.7 16.1

Sample

120 18

(D) , (A) , (F)

Retention Time 

A
b
u
n
d
a
n
c

���

������� ����



- 9 -

,

,

120 , , 

,

,

100

,

, 120

,

80 , ,

,

,

, , 120

, ,

,

, 18

,

100 , 80 , 

,

, ,

,

, ,

,

, 1990

, , 0.006ppm

, 80 100

, 120 ,

120 ,

, ,

, , 120

,

, 12

,

100 , 80 ,

120 18

RT : Retention Time   MW : Molecular Weight 

Component RT TIC Area MW

Diacetyl 3.418 44051 86

4.265 159024459 136

7.582 12218761 136

8.267 70052459 136

9.187 11386484 136

9.891 42224070 136

Acetic acid 12.38 1359572 60

Furfural 12.646 3222547 96

Copaene 13.19 9160435 204

14.485 19433321 204

15.719 28075959 204

16.136 42137569 204

16.542 71348947 204

  

  

  

���

������� ����



- 10 -

,

, 120

, ,

0.00005ppm ,

, 120 ,6

,

,

, ,

, ,

, 1

20 ,

, ,

,

, ,

, ,

, 120

,

100 ,

, 120

, ,

, ,

, 120 ,

,

100

,

,

,

, ,

,

, ,

, ,

, 120 , 100

,

, 100 ,

,

,

,

, ,

,

(2011) ( ) pp.175 201

, .

Manninen, A. M., Pasanen, P. and Holopainen, J.

K. 2002 Comparing the VOC emissions betwe-

en air-dried and heat-treated Scots pine wood.

Atmospheric Environment 36: 1763-1768.

2021

32 15-16.

1990

17: 77-89.

2014 26

20-21.

2022 21pp.

Ohira, T., Park, B. J., Kurosumi, Y. and Miyazaki,

Y. 2009 Evaluation of dried-wood odors: com-

parison between analytical and sensory date on 

odors from dried sugi wood. J wood Sci 55: 144-

148.

1997

J. Soc. Mat. Sci., Japan 46 1222-1227.

2008

38 6 428-434.

����

������� ����



- 11 -

Artificial culture of mycorrhizal mushrooms by tree starch
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Prediction of timber volume on mature artificial forest
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