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Analysis of Steam-Condensed Solution Obtained by the

Steam-Dried Treatment of Sugi (Cryptomeria japonica) Wood
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Hideto FUIIMOTO, Katsunori OCHIAI

. Abstract
From the quantitative analysis of steam-condensed solution which was obtained by the
steam-dried treatment of Sugi wood at 90-120 °C (dry-bulb temperature) for 54-93 hours, the
amounts of phenolics were found to be very small. The total extracts of organic solvent

extractions (hexane and ethyl acetate) of steam-condensed solution were 0.16 w/v %. The

adsorbate amount from steam-condensed solution using HP-20 adsorbent were the same as

that of the solvent extract. The analysis of solvent extract and HP-20 adsorbate by capillary

gas chromatography-mass spectrometer (GC-MS) revealed eight sesquiterpene compounds in

the steam-condensed solution from Sugi wood.
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2.1 &8

"B IR JLEE R X (Cryptomeria Japonica D.Don) 0% HiE
#1 (130X 130 X3000 mm)60 A& (§ 2.1 t) ZEAKMNEX
IF B8 (19 4.5 m3 INA) % AV CLUREREE 90~120
°C., MBEKIEE 80~95 °C D&M TREREBEI Iz, K
AKEBRERE 5493 REOMICHER S 7 F (¢ 150
mm, £X 17m) Z@RPICHHKERL CTHEL. B
LNDEEHEZER L2 b 02 KRG EBEREIE S L
o (BmEAMPAEN L ¥ —CREBEIEZH D),

2.2 RXMKAAEREBAD I/ —ILiELLED
D5

KR REENEIR % Folin-Denis ¥ YT L > THHT L
7ro REVEIE70cm* % 10 cm’ DA R 7 T Rz A,
Folin-Denis 338 0.5 cm’ 2% TL K IBE LT, 3 5544,
fafnREET ) v AKBREMLTEISRE L, &Y
AKT10em’ ICHR U7, |IET1RFRKREBE., A7
BRSEER V-530 (BASrH) T 725 nm BT 5%
EZXHEEL, 7 XU ERICESEERLERERD
b7 = /) =V EMRELZ RO,

2.3 A¥XPARALERREWAOHMBERBHIEIZ
KBRS DR

KK EAREEREIE 1000 cm® Z~%H 2 200 cm’ 20
2T, BIRT 1 FEESBAEZT 72, TO®B~FY
VIR & ~F Y CHERIRICS T ~F Y o
WRIZRHRDOBRIEIZ L D ~F P TIHIZ 2 B %ETT
o, ~XVUMBBENOA~FY U EEELTAFY
VI E B, ~F ) U MHBRRICERR T F L 200
em’ 2% C, R|IET 1| RIS BME 21T o 72, Z0%
Felk— F LI K & BERS = F AR BRIR IS 01 - BEER
TF VBRI RROBIEIC X VBB = F LTS5
I 2 B % 1T o 72, FRER= T VHIHIR D b Eii— F
NEBELTEBR-F VY BT, B FAR
BEIX RS v FIRE —40°C CHEMBRZITV. L
By (BREkhR) 267,

2.4 AXMARALBRERBEOBEER HP-20 2k D
FWR S O 58

BB AR HP-20 (Z2/L%) 10.00g %20 T L% (2.0
em LD.X30 cm) IZFE®H, A ¥/ —N 50em’, AF ) —
WV FREAK=1:1 ORAEE 100 cm’, ZEEK 500 om’
ZIERTE L CLe Lz, Z0H 7 AEICKERLERE
FEWE 1000 cm® 2 AdL, 9 13 cm’ /min THH &®72, §
H U ABERERBERKRE Lz, 77 2ENLHRE
BT LB, BERVTAZRLTH T LENOBEEH
HER, RICHT LEIZAZ ) —/N 50 cm’, Eilg—
F /L 200 cm® FNERFE L CRED 2 IEH ST, IRHEK
Bo—2Y)—x R —F—TRETEEZEEL.
WENE BT RBEBRKIZ LT v 7IRE —40°C THE
REBREITO, KEEYD (BRARELENR 25
72

2.5 RXMAKRAERERBEDOANTY V. R
IFIILBHSE & CEER HP-20 ICk SRBEWMDH R
9T RIS+ —RESH A

A XM ARKRERBERRO~X Y U iiHY, Eiig
FVHHSR & O AR HP-20 I L 2 BEHE TR 7
nv 757 4 —EEHSH (GC-MS 3 %1T o7, H
27 u<w 7T 7 EEHHTE GCMS-QP2010 (BIEBRIE
) #EAL, RV =F Lo ) a—LEfidy T
Y —7% 5 & DB-WAX (0.25 mm LD.X25 m, J & W
Scientific) (Z LV ST LTz, Bohims/a<w T A
DEE—IIZDO2WTTFAT7F Y (NIST147, NIST27,
SHIM1607) & BE& L TILEMEHE LT-, H&kl%
UTFIZRY,
XY 5 U —HF5Ah:DB-WAX, T LRIESEME: 40
°C (0-1 min) , 40—245°C (10 °C /min, 1-21.5 min) , 245
°C (21.5-50 min), A > ¥ =7 ¥ —iRE :250°C, ¥
Y7 —H A :He, BT LKE 1.00mlmin, X7V v b
B 1730, £ v F—T7 =—RRE 1 250°C, 1 IR
B : 200 °C,
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Table 1. Analytical data of steam-condensed solution
and steaming solution obtained by the steam
treatment of Sugi wood

Concentration/ug cm3

Sample
Phenolics Flavanols Tannins
Steam-condensed
4.6 -a) -a)

solution
Steaming

776.6 52.0 80.0
solution

a) Not determined.

3.2 A¥WMAARAERERBEOFMBEIC L SHH
REIZ & DEMAST OB

KRR ERIR O SR ~F Y LEf— T
N VA EEHHAEIZ L ViTo72 (Fig. 1), &K
KREAREEREIK 1000 cm® 5> B~ HH ST 1399 mg
(0.14 wiv %), EeEe—F /L HHMIT 187 mg (0.019 w/v%)
LIEFICED o, —FH, MHBRROERELEDRIT
56 mg (0.006 W/v %) & Lipdnote Z Lk KBRS
BRI P I IX KA - BRBEOLEMR S B ENR
TWD Z &b olz, FMHHD GC-MS 7T DFER

Steam-condensed Solution (1000 cm3)

Hexane extraction (3 x 200 cm®)

Hexane extract
1399 mg

EtOAc extraction (3 x 200 cm®)

Hexane-insoluble
residue

EtOAc-insoluble

residue EtOAc extract
187 mg
Freeze drying
Residue
56 mg

Fig.1. Solvent-extraction of steam-condensed
solution obtained from Sugi wood.
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HABHERELE-VEXAFTFARUBEEN.
FERR — F L IR ()T VT T—b (2), 72
. KM OBRROSTHE EAR—R « ~IEAE—
AR F = DBGREIZ L DERYOM, B-=2—F R
FT—/ B8), JUTLMAYTA—L 9), 7V T+ AR
Y (102 EDAXHMBIERT Th HKBELFOE
AXTFTARUPEEN TS Z L2455 H o = (Fig. 5).
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Fig. 2. Gas chromatograms of hexane extract
and ethyl acetate extract of steam-condensed
solution obtained from Sugi wood.

3.3 RAXMAKRAEBRBEAROBREHN HP-20 =43
BRSO

KREREREMBRTOBBRROEHHET D HikL
LT, AREEI X 2 HICR X TRERIC & 558
#1T o7 (Fig. 3). WAEWBEEIIEERMBIZ LA, A
TOBWERERO L. NRERS 2/ ETICET O
BOERPII/TE D, RERIZRAF L V=L
NBURER LIEEERRFOERKER HP-20 %
B LTz, AR EIREREIR 1000 om’ 2> OB EBIX
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mg 1169 mg

Fig. 3. Solvent-extraction of steam-condensed

solution obtained from Sugi wood.
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Fig. 4. Gas chromatogram of HP-20 adsorbate of

steam-condensed solution obtained from Sugi
wood.
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Fig. 5. Identified compounds in steam-
condensed solution by GC-MS.

BT E A LEL, Smg Thote, REMD GC-MS
SHFOFER (Fig. 4) H 0. BEDIII~F YV Y
DB LFERE, a-b—uay 3), HTXRY (B
FRARY (6), TEIR)—)L (T, 12¥, EITAEH
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4y %> Tz (Fig. 5).
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(2) AXMARKERENIKA000 cm’)D~FH
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