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Abstract
 From the analysis of drain which was obtained by the steam-dried treatment of 
Beimatsu (Pseudotsuga menziesii) wood at 80 ºC for 15 days, the amounts of phenols, flavanols 
and sugars were found to be large. The extracts of organic solvent extractions (hexane and 
ethyl acetate) of the drain were very small. The adsorbate amount from the drain using HP-20 
adsorbent were larger than that of solvent extract. The analysis of solvent extract and HP-20 
adsorbate by capillary gas chromatography-mass spectrometer (GC-MS) revealed nine 
compounds in the drain from Beimatsu wood. 

Key words:
Beimatsu (Pseudotsuga menziesii), Steam-dried treatment, Drain, Phenols, Flavanols, Sugars 

1)

2, 3)

HP-20

(Pseudotsuga menziesii) (

) 80 ºC 15

(

1)

2)

3)

4)

ベイマツ材の水蒸気乾燥により生成するドレーンの成分分析 27



)

1000 cm3 200 cm3

1

1

200 cm3

1

1

-40 ºC

HP-20( )10.00 

g (1.5 cm I.D. 45 cm)

150 cm3 150 cm3 150 cm3

150 cm3

1000 cm3 20 cm3/min

150 cm3

150 cm3

HP-20

-40 ºC

1)

HP-20

Folin-Denis 4) 7.0 cm3

Folin-Denis 0.5 cm3

3

1.5 cm3 10 cm3

1 V-530(

) 725 nm

2)

HP-20

- 4) 2.0 

cm3 4.0 cm3

15 V-530(

) 500 nm

3)

HP-20

- 5) 0.5

cm3 5% 0.5 cm3

2.5 cm3

10

30 ºC 20

V-530( ) 490 nm

HP-20

(GC-MS )

GCMS-QP2010( ) 5%

DB-5(0.25 mm I.D. 25 m, J&W Scientific)

(NIST147, NIST27, SHIM1607)

: DB-5 : 60-315 ºC 

(3 ºC/min, 0-85 min) :

: 220 ºC : 1/50

: He : EI-MS :

250 ºC : 200 ºC

宮 崎 大 学 工 学 部 紀 要 第 36 号28



(Fig. 1) 1000 cm3

32.9 mg

301.3 mg 983.8 mg

(Fig. 2)

HP-20

424.7 mg

(334.2 mg)

841.2 mg

Drain
(1000 cm3)

EtOAc extraction 
(200 cm3) ×2 

Hexane extraction 
(200 cm3)×2

Hexane-insoluble 
residue

EtOAc-insoluble 
residue

Freeze drying 

Residue
983.8 mg

Hexane extract 
32.9 mg

EtOAc extract 
301.3 mg

(Table 1)

HP-20

HP-20
Fig.1 Solvent-extraction of drain obtained from Beimatsu 
(Pseudotsuga menziesii) wood. 

Table 1 Analytical data of drain obtained from Beimatsu 
(Pseudotsuga menziesii) wood 

Concentration /mg dm-3

Sample Phenols Flavanols Sugars
Drain  225.4  106.0 1062.5
Solvent-extraction 
residue   55.0   18.1  642.3 

HP-20 adsorbate 
residue   22.5    8.6  491.9 

Eluted with
MeOH and
EtOAc

Fig.2 Adsorption-separation of drain obtained from 
Beimatsu (Pseudotsuga menziesii)  wood. 

Freeze drying 
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Fig.3 Gas chromatograms of solvent extract and HP-20 
adsorbate of drain obtained from Beimatsu (Pseudotsuga 
menziesii) wood. 

Fig.4 Identified compounds in drain by GC-MS. 
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