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Analysis of Drain Obtained by the Steam-Dried Treatment of

Beimatsu (Pseudotsuga menziesii) Wood

Takanao MATSUI, Yoh-ichi MATSUSHITA, Kazuhiro SUGAMOTO, Masashi TERAO

Abstract

From the analysis of drain which was obtained by the steam-dried treatment of

Beimatsu (Pseudotsuga menziesii) wood at 80 °C 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. #

RIARZ RRR CTEES 2 & Z ORRS DMEE B
BNCZEB L T2 Z Enmb TV 5,
RAZNIAT AV AFEO~ YR TV T T BT
B 2EHEER T, BARIIE, BICEEFOREM L L
THHT D Z L2 HMICHA SN TWD, THE, FEE
O EEROIRES BT I8 (MfElE) OffTic
YV REOOOEIND D222 L 5 O O
DEENEL 2o TWD, ZDO X ) nBEEM oRET
HEE LTRSS 2 W AN TERA T Ty
%o

Z ORRETIE, SR TN SRR L
D% O R AR T O FHHE D BRI R R & MR NI

1) EIRERS LA E RS R R

2)  HIRKZ T E BB AR R

3)  HIFKZ L E BB BB

4)  EWRAERER LA SR E SR L e

ST D720 RISV EERA R S, RIS
LR BRERICH S TS, BHF5E T,
AREARA F~ ZADCFEIR O EZ 1T > Tl h VT
NET, AXMOBBNISKELR LB OB P S
NBPEEDHHTIZONTT TIZHE LT 5, > VA
FETIEANA ~ VM OKRELALIRREE CE BICHEH S
HHER (KL —r) ofFBRAARGREHRTFT L L
ZHME L, RU— 2 2GRN X D K Ov%e
AR Y AT L IR AEAIHP-20 12 & 2 W& BEZ1T
W, i L OREO ST A LI THE T 5,

2. R B

2.1 ##

A =Y (Pseudotsuga menziesiiff % 285 A (7%
K[aBJR L Lion#hve — & — & FER R o0 ZZ e 5
B O T IR 80 °C THY 15 H Rz 2 iz
BEEEPICHE Sk (RL—) ZalBke Lz



28 HE K TR E W6

EAMMRAS N DR SN2 D),

2.2 FL—roH#EiEmHH

R 1= 1000 cm’(Z~FH > 200 cm’ &2 I 2. T, Kl
T 1 B 21T o 72, OB~ F Y g &
A UHIRIRIC T~ U R IS Rk O
BIEICL DA~V TELIT 1 BHIEEITo 72, ~F
P UHHBEN D A~F T U EEEL T it %

1577, ~F Y A S FER = F /L 200 em’ 2 1% T

ER T 1 RSN 21T o 72, T O%ERR T L4
HR & Bele — T VR o 0 . BERR — T L b g%
HRIZFRROEEIC L ViR = F /LTI BT 1 [EflH %
1otz HRg=F VHHIRD DEFR = F L 2 E L T
Fefg = F I 21572, B F LVAREIE R T v
TR E-40 CCTHFEHZEE A ATV, A BEHR)
s

2.3 FL—2OmaE#H HP-20 (2 & 2 F#E S D5 B
BAEAR U AF L BB S FIHP-20( = 21K.5)10.00
gh BT LE(S em 1D.X45 ecm)IZFEEeD, AKX —L
150 cm®, FEfETF /L 150 cm®, A %/ —/L 150 em®, 7%
BEK 150 e Z ARG L Cokif Lz, ZOH 7 LEICR
L —2 1000 cm’ % AL, 920 cm’/min TiiH SH7-,
Vi L7ToKEEIR 2 R ERIKE LTc, T LENLD
TR T LT-t, BRI AZRLTHT 2ENOIR
IR E T, WICH T LEITAE ) —1 150 cm’, BE
T L 150 em’ Z ARG L CRAEY 2 ¥ H S8 7=, 15
HRIT I 2 B 25 L, HP-20 WA B 215 7=, R
HEERRIT N T v TIRE-40 °)CTHS HZIR 21T\, a5 7%
w (BEmER) 2157,

2.4 FL—2 FHBERHEZES K URERSEE
BOI7x/—IEEEN. 2531/ —IILERE LT
REOSH
1) 7=/ —NVHALEMD ST

RL—y AR 7RIS 3 L OHP-20 WA 7RI
% Folin-Denisi% 12 K - THOM L7z, BRI 7.0 cm’ %
FRERE IZERIE L. Folin-Denisid 3 0.5 cm’ Z 2 T X <
BA LTz, 3 otk fafiRieT N U 7 LOKEER 2 N %
TESEAL, BEAZ 1L5em®MMZ T 10 e’ IZFH L
7o IR T 1| WRRKER, S5 AT E L EHV-530( H
ARG3)T 725 nmlZH 1T DA PE L, T F AR

P HE D EER LIERER N D 7 = 7 — AL & O
BEZRDT,
2) 7T = ALEB DT

N U — | AR IR g 3 JOHP-20 WoEFRIE
A=Y CREEIEDC X o T LTz, RBRIEIE 2.0
e’ A RER IRl A=) UREA0 e’ BN 27,
IR T 15 ER ., RO TEOLEEFIV-530( H 44>
J)T 500 nmiZ 35T DWIEE A BT L, T F AR
HSEER LIERBERND 7 T3 ) — U LB DS
ZROTZ,
3) BEDSHT

R L — | ARERERN RIS S K OHP-20 WA IE
7 x ) — L -RREERIEINC X o THOMT LT, BRBRIAHE 0.5
e’ & B ICERILL . 5% 7 = / — L/KIRIE 0.5 e’ &
Mz Tz, ZO%, WL 2.5 e’ 2B A2, &
BRI — T L B L7, =|IE T 10 s %.
30 °COIHIRM T 20 ZyMIME Lz, OS2 ST 8L
W 6 EE #HV-530( B A3 6) T 490 nmlZ 381 B W EE %
BIEL, 74 a— 2T S X BN LB b
WEDORE A RO,

2.5 AZY MY, BRI FILHHYE &L U HP-20
RESBYMOHARIOR NS 74 —BEESW

N L —ro~F4 ohhit, B itbids &
OHP-20 WAEDEE DO H A v~ N 7T 7 ¢ —E &)y
HT(GC-MS 3inN %17 -7z, AV a~ 7T 7 HESs
HrEl GCMS-QP2010(EBHEEUEIN A H L. 5% 7 = =L
AFNLNRY) AR H U EMiFrE T Y —F T A
DB-5(0.25 mm L.D.X25 m, J&W Scientific)iZ J ¥ 4347 L
72o BN u~ NI T LDEE—7IZO0TTA
7°Z U (NIST147, NIST27, SHIM1607) & flR& L T{L&¥
EHEE Lo, TSR 2 LA TR T,
¥y 7 U —HF7 L:DB-5, N7 LFAIMREMN: 60-315°C
(3 °C/min, 0-85 min), { > =/ & —: A7V v K, A
YV A —REE220°C, A7 Y MR 1/50, v Y
7 —#H A:He, Hii25: EI-MS, A % —7 = A ARSE:
250 °C, A A PRIREE: 200 °C,



NA Y MOINGELREIRC K D AR T B F L— 2 D7 29

3. HRBLUBE

31 FL—roa#Eimy

R — v DB E ~x4 v LEiE =T VI K D
I X 01T 5 7= (Fig. 1), FL—2 1000 cm’72 &
xR 329 mg & b7 < | BEfR = T L
L3013 mgk £hole, Fio, fHHFEAEIL 983.8 mgk
HEFIZE o7,

Drain
(1000 cm?®)

Hexane extraction
(200 cm®)x2

Hexane-insoluble

Hexane extract

residue 32.9 mg
EtOAc extraction
(200 cm®) x2
EtOAc-insoluble EtOAc extract
residue 301.3 mg
Freeze drying

Residue
983.8 mg

Fig.1 Solvent-extraction of drain obtained from Beimatsu
(Pseudotsuga menziesii) wood.
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Fig.2 Adsorption-separation of drain obtained from
Beimatsu (Pseudotsuga menziesii)y wood.
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Table 1 Analytical data of drain obtained from Beimatsu
(Pseudotsuga menziesii) wood

Concentration /mg dm”

Sample

Phenols Flavanols Sugars
Drain 2254 106.0 1062.5
Sol_vent-extractlon 55.0 18.1 6423
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Fig.3 Gas chromatograms of solvent extract and HP-20
adsorbate of drain obtained from Beimatsu (Pseudotsuga
menziesii) wood.
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Fig.4 Identified compounds in drain by GC-MS.
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