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Antimicrobial Activities of Extractives from the Barks of
Japanese Coniferous Trees

Sakae SHiBUTANT*, Masahiro SamejiMa* and Yoshimasa SaBURT*

I. #

AMOEERICRIES N AHKICEERBOMBKAPEEN TV S, AL SAMS 30 iIEAK
MFy 72EET 2 IRICBOVTREREY = v PKRICKDRBET 22 LELIRTTDOS
B, T ORI O(tERS O—HBZBIcH I 5, 8 OMtESS O i i3 sk & 12 4E B
HERTHSOPLODOTH?, MEOHEERFICHERS N ioKPREDICERE LTRIBE NS
B, FhONEERICEZ ZEEBII> WTHEEERI W LS5 - TE LY,

itk sy Dtk & B0 TS, ZOHEHRBEFEL DD —2THA, FIZE, v =
2% vy F¥—4%— (Thuja plicata D. Don) MHHICEEL TWB Y ¥ 7Y v v R ED b r KD
VEREADSERENAREL, MOMPMERERME S L TaShTWwaY, £, ¥ (Cryptomeria
japonica D. Don) MC ARSI N Y FVRUMEBRYID 7 2 VF 2 =iz v 4 # 7 OEEREY)
BELTEIEINTVWAY), G UL VFRyHOWMETH 35, + F (Podocarpus nagi Thunb.)
DOE» 5B/ LN b — % o—vid 1.56 ppm THIEE Bacillus subtilis OB AHES 5 T & B
EXNTOBY, i, BRIKETNE 7 vV BERIET 28805 >R ) 72/ -V THB S
vV, EHOBERENGILTVEDEEALNE>Y, Lo X Bfloficd, #EY
OHFEING T 2B E 2R >R RBEEST T CHESh TV A,

BB oA EET 2RI, AHD S oMEMDBRALZ S ESO—IiHEH > TV B DT,
&) IREPALICAIE T B HHEIC BHEEE R TLEMPEZEN S T LIFURTEI NS,

PbD XS5 3BEH» S, AR TRIFIAEE OV HAES A 6 B2EIRL, £ oW
HBST DS, BARPCHEYIMENCEREL, V7 = VERESFRRILEY ORI BIE T 5l B & K
WA, /2077 tvo - 25353 250K 4 s iEEE A~ &5ic, il
R & 73 2P E R LT,

I =% B®

-1, #EEE
AEBRTHVWEMER, DUTo6ME,LSEI, 2055, b/ * (Chamaecyparis obtusa
Sieb. et Zucc.), A F (Cryptomeria japonica D. Don), 7 # < (Pinus densiflora Sieb. et Zucc.)
21995 FE 5 AIcH A RFETEBRIMNITB W, £/ b K< v (Abies sachalinensis Fr.
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Schm.), 74 x V= (Picea glehnii Fr. Schm.), # 5= (Larix leptolepis Sieb. et Zucc.) I
1995 4 5 R Ic EEARFEILEEEERAICB O THIEM» SHEE L/ b0 TH B, T b AERE
SREDOBLLTOERITHL -,

-2, HEtEH%

AHHTHOIBEYILITO®BY TH %5, MK, Pseudomonas paucimobilis TMY 1009,
Pseudomonas putida TN 1126, HEREE, Nocardia autotropica DSM 4300, Nocardia globerura
DSM 43273, Nocardia corallina DCM 2184, SRIREE; Trichoderma reesei IAM 13106, Phane-
rochaete chrysosporium K-3,

I1-3. MY

RO SABBEHIR LD b, B tWBRZ/NN LI, ThEY 4 ) — I LT
BEL, ImmEGOiAEAXE/ERE L2 IV, BonkRE0EakRIIH
11~12% TH - <,

50 g DK %E 500 mL @ n-~F 4 v EHOVWTCEERT 24 BSEEREMH L, 2hEARIL
WMHEAELOL, B 2PABEBICH 1Ic 500 mL @ n-~F 4 v 2MZ, ZETFTHBIRET
24 BsRIREME Lco DEOFIRC L 0B onmtliikts &b, n-~d 4 VK E L1,

FlEBVT, n-nF 9 U IIHBS 2RIV LB EAROHETEHRT F Vic & Dl
L, FifR~ F Vil 2187, S ICERDO S THER = 7 VBRSO = & 7 — VI 21TV,
¥ - VK EE

HE, LK E R L — 2 FV, GiREE 40°C DIT Tl 2= L, milis B
SHEOBEREAEL, ThiESMEMONRE Lk, RBSEERY ) OKHHwR% &1
TR,

II-4. WESLUHBEICHTINERR
F2 IORTHEHIMR TEREAERIL, chidt— 2 L—T7THE (121°C, 20 530D L

F-1 REFERH OB O N IHIBYER (%)

Table 1. Yield of extracts from inner barks of coniferous trees?

n-Hexane Ethylacetate  Ethanol Total

extracts extracts extracts
Abies sachalinensis Fr. Schm. 8.0 4.6 15.9 28.5
Picea glehnii Fr. Schm. 6.4 18.7 17.6 43.7
Chamaecyparis obtusaSieb. et Zucc. 2.3 5.1 17.3 24.7
Cryptomeria japonica D. Don 1.5 7.0 12.0 20.5
Pinus densiflora Sieb. et Zucc. 3.9 1.9 10.4 16.2
Larix leptolepisSieb. et Zucc. 1.8 7.1 10.5 19.4

a) [N 2ER/ S~ v b,

a) weight percent of air-dried inner bark.
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-2 BBRERBRICH VR etk BE7 9 AF v 27 ¥+ — L (EE 90 mm

Table 2 ((I:Lzbtb) o edium i XEE 15 mm) i 20 mL §° 201 L 7o, KR
‘ iti . D |

R miorobi tests T DR Yy, BBIFL, RUZS

(for 1 L of cultures) / — il ) O DMSO 5 % R EE sk

Pepton 10.0g TAHHNS, RIMROBESEHICTL T 0.1%,
Yeast extract 5.0g 0.01 %’ 0.001 % & f; 5 J: 5 ﬂlﬁﬂ Hﬂ?)%bﬂi T,
Forfeeudomonss g | NG S0 et & S BT IC X <S8

. o B, Hi#E S50 DMSO 04 2 SRIFL
Malt extract 10.0g lboxravbo—E Lk, TH5DOEAEBRE
Yeast extract 5.0g Hi BlcoRsm i cRiitssE U HE S 5 LI
For Nocardiaspp. Glucose 4.0g %%EE L, 27°C Ti%% L, # Q%ﬁﬁ%ﬁ% L

Agar 30.0g 7o, ‘3 HHOMBEIRKNAZRIBTEHEL, It

Ma:t:xtract 1(6):(8)8 %’H:‘% 1 é < %E L fé" © ?t) @’ +- %:F@i%ﬁﬁ
Yeast extract 2.0g Lﬁ%{&) ohb b)% L < Eﬁiﬂ]’rﬁﬂfﬁﬁﬁ% x5 ¢)
Pepton 208 O, L HIEMKEDOSNLHBPPT Y bu—L
For fungi Asparagine 0.1g %ﬁfﬁ% FES M, —:avtuo — & EEE&:%
o o] o EMRWENZSOLLT, MERBETHEL T,
Agar 30.0g
pH 5.0 I-5. 7HhTVTYABKEn-~+YHEYO

S

MEB LUOBEEICH L TEVHRESEE R LT AT V=Y O n-~F 4 VIHBE#IC O WTTR
WAEET ARNEHEET 2D Y AF VDT L0 N5 T 4 — &[Tl A5L7a<h
257 4 —DEMIRLUTIGRTED ThH D, . 72— C-200 FIEHIEED, #5444
X EE30cmxEE 26 cm, HHEE n~F Y v /BERRT FV=12/1 (v/V)o
HSLhODEHKIZISML Sy 57 YavaLrLyy—TED, TRFRIOVTYY
AXNVEEZa= 75 7 4 — (TLC) (Merck ##8), No. 5554, BRIAE: n-~+4 v /K 5
W=5/1(v/v)) IT & DS %58 L1z, TLC LT, H—® RIEX5Z 20455 ES %
T &, 5 H-1(REE 0.9 PIE), M5y H-2(Rf # 0.7), 4 H-3(Rf {# 0.5), M4 H-4(Rf i
0.4), H4» H-5(Rf {8 0.3), M4y H-6(Rf {8 0.2 PI'F) & Ui, 7838, TLC D i3 EEIAL % &
LB HRBRAEEEL, 480°C OBE TMEL THRAERILSE ARy P OMNBEEREL
tzo EI5 H-1 55 H-6 122> WT II-4 O HFETIHERR 21T - 120

I1-6. RIKBEICHTHMEM

SHRENIOH T AHEMERM T O & 51 LTI~ £-2 1R L M AR T R % 1E R
LTt — b7 Lv—7CHE (120C, 204508 Lz, THEHEROMm OBE TS A F v 7
¥y — LT 20 mL $ 047 L, BEHIASENL U 2RI SRIRE O TR A BB E Ic A L7, T
OEREH Fic, Y 5 mg 2SUEMKEFRI EELI - =71 27 (EHE9.0
mm, E& 13mm) 2BVWDb, 27°C THEE L7, HEL HRICEROAEBTRNEZHEL,
R — T 27 DSHE U 7o R BicTERR s (A ABMIEFOKRE X, BXUF 4+ 27 ET
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DEADEFRIICL > T2 0hiEM%:, #: BRSNAABEHIEMNOBEZYS 20 cm BlLED b
D, +: 20 cm KiGOMIEME®SH 2 o, £ HIEMERRED Shins<—rt— 5 4 2
7 FREARDELZTOE VSO, — HIEFAEROED 50 W23 TR BRM~— 8t —F 4
R RICHROEZ 12D E LT, PUBBE TG L 720

I-7. 7HhT /<UL F LB DOSE

HERB T 2BOARREICH L TROVIHERER LT = VY OFER = 7 Vil % DL
TRRTEHDA S 2702 b 557 4 —ickDIEBI LI, 4 V. Sephadex LH-20 (7 7 L=
v7-LKB&D), #5444 X BESOcmXEX 26 cm, FHEM: =4/ — 0,

AT LH5DEHKIE 16 mL I &S 50 &ES % TLC (Merck #:%4: No.5554, ER%
B Nv¥y/7e v /BEEE=100/100/1 (v/v) THERKS %594 Lo TLC FTRE—o Rf
EE5A 5% ECHES 2L &%, B4 E-1(Rf#H0.6 2L E), 4 E-2(Rf {5 05), @5 E-3
(Rf {# 0.3), E5rE-4(RfEHO0.2LUIT) & L7, BohAESICO>VWTIRIIE DHEKICHE->TE
DHRHBR%T > o

II-8. B/

HERII-5 THEMOBESNZES HA I >WTHEEE 7 b v BB LEBICEET Y
AbPUAFUYYNTELT I FBSA)THYAFLY YL (TMS){LL, HRZ2u=b ¥
7 4 —HEB5T (GC-MS) %217 - 2o GC-MS A IZLI T D@D TdH 5, GC-MS #$RE; DX303 (H
AETED, GCEMH ++E5 Y =435 4: CBPI-M-025 (45 4EX: 25m, HNE: 0.25um,
SEBERED, * + Y 7 — 4 2 (He): 45 kg/cm?, ¥R R 3.0 min, FE#EE: 5C/
min, REEPH: 150-300°C, MS &44:; 1 & v {LEH: 70 eV, Current BF: 100 A, A & ¥
HEME: 3kV,

EHED H-5 X LT, EHEBARICXOEMREEY R 22 b v (MS) 2L T O THIE
Lico 8B, COBARIE~Y X 27 F VAT TRFEERLEIT > TORVEEEF W7, HE;
DX303 (HAE &), #EE: 300°C, 1 & vMI#EBEE: 70eV, Current Bifi: 100xA, A 4~
I#EBE: 3kV,

& SITHEIS H-5 iIc2WT BC-NMR 2B W T %217 - 2o *C-NMR I3, AC-300 (BRUKER
BD ICEDRE Lo BBRHAHE LTI CDCL 2V, LRV 7 bR P YA F LY 5 v KK
T LTkRD I,

T, RRECH LB ROz 7H vy OFE = F VY OBE S E-3 DT
DV TIE HPLC MW T T OERMTIT » 12, ¥R, LC-6A (BEBIERED, # 5 44 COS-
MOSIL 5C-18-AR (NACALAI TESQUE INC. &), /A% K/ 7 & + = b Y VB TALYE (84/16
v/v), ¥i#: 1.0 mL/min, i UV (280 nm),

EoiL, MY U A VA S LI TS5 T4 —EFHVTHES E-3 DERSEREIL,
BC-NMR ZH W THEMIE2IT> 7o BV AFVAS Az 02 757 4 — DSBS
PUTRRTEOTHZ, ¥V #5670 <  HCISFIL (P—x 44 v 2kkloa), #
SLYAX: BHE25cmXES 15cm, AEEE: 14% (v/v) 7R b=k ) /K,

%7z, ®C-NMR HIE 330K} % (CDs).CO AR L TiT - 720 B ONI AT b ADIEEY 7 b
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BIRD & S Th -1 A ring, C-1: 1414, C-2: 107.1, C-3: 1604, C-4: 102.4, C-5: 159.5, C-6:
108.4, B ring, C-1": 130.9,C-2":110.5,C-8": 147.7,C-4:149.2,C-5": 116.3,C-6": 121.4, C-: 126.9,
C-8: 130.3, Glucoside C-1":104.2,C-2": 74.9, C-3": 78.0,C-4": 71.5,C-5": 78.2, C-6": 62.6, -OCHa:
56.4,

. #& - <}

-1, {FH@EHOME, BRECHT SHEE

KHIHY O RIMERE 0.1% TIT - - HERBROEREEHE 3 ITRT. WTHOMEIZ >V THEE
BrxF VRO S ) — VP EEANT, -~ F 9 v HTEYIIARTZE TR W 72 Pseudomonas
putida TN 1126 BDIA DT X TOME, B L OCHBEREICH L TROVIIBEMEER L 7o 7, BER
T F VYT, b K< vl Nocardia spp. i<, 74 TV = vili¥ds Pseudomonas
paucimobilis Ikt LT ZNZENRWHIEME AR LT, 758, Pseudomonas putida i LTI, W
FThoMHY bIEHtEEZ RS A -1,

Wiz, SR BRI LT 0.01% THRM L BAOHERBROEREER 4 ITRT,

COBEETHESHERERLLODE, THTYTYBXUE / FOn-~F4 vilHWRET
THoto AXDBATHLETOWEMERBD SN, FPF=Y, ThARY, #72VTRE
LASHBEMRED NPT, T, WThOBEE &, T OEETRIFR T 57 VY,
T8/ — MR TEEEZ RS 8 - 1

X 51T, n-~F ¥ VYT SIRMIER 0.001% OBF&E, 7 =V <y oMY P. pauci-
mobilis IoXt LT, & / & Oim#Iss P. paucimobilis, N. autotropica it LT, £nZ b ¢
BHEMERTEITH -1

-2, 7HIVTYRBEn-~+Y vl POREEERS

WS L ORI L TEWHEEEARL, £48-110RT L CHBRICXT 2 IE
DBEP-TTHI STy Da-~FH VBT OVWT, YIAFVAT LI 5T 4%
HWT n-~% 4 VIHYOSE ATV, HEHORKE R 2YHEIC>WTRRET -1 Boh
hAESOHERBROBES %510k LIz, T2 TWRES H-2, #i4 H-3, B4 H-4, B H-5
i< P. putida %M HEE, HUGEICH L THiEESEES M, CoPTHROVIIEELE 62
B LEEs o= F 757 4 —OEBICBVTRIE0.7,04 1 XKy b 25 Z BHES H-2, BEsY
HA4THot, TOH>H, RIE04%EE5ZBES HA4IKOWVWT, [E—0Hh 5L THERRLK
%, 7 OESAERKRT 2 RS OB >V TEITEIT - 720 TMSALL /c#i4r H-4 © GC-MS
AT, EHER 194 SICES H4 20K 66% % L) 5 FEBE— 7 BERRls N, TD
Fe 2 DT RAARY PAUTIR, F2OBFA4 v E—21E372(m/2) TH-1 (K-1)o TOTRR
RIPVIEBWTTID7 37 A b E— I BBRAISATVWEIEDS, #RZ7u< b F4E
TR 194 530 € — 7 254 1 ALAWIic i3 TMS EADRC LS 1HERA-TVWE DL
% ohto TMSEN 1 HA-TWVWEEAR, ZOAYOTOSFRIE 300 THB LTS
Nte 2 THEEAZCIIENMERARARY b NVICXENFET- 0L A, TR
300226 52 3 — 7 BBHIE N, TOBRICHYET 55 FRE LT Cols0: GHEME:
300.209) BEZ bNtc, TOTELDS, FUTHLAYI Y F Ry TREBLRETRHENT,
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K BB « EARIE

-3 BHHEZE 0.19% BN Kt EToEBRBREE (1% 3 0%)

Table 3. Growth of microorganisms on agar-medium containing 0.1% of each
extract (incubation for 3 days)

Pseudomonas |Pseudomonas| Nocardia | Nocardia | Nocardia
paucimobilis putida autotropica | globerura | corallina
TMY1009 TN1126 DSM4300 {DSM43273 | DCM2184
Abies ++ + ++ ++ +
sachalinensis Fr. Schm.
Picea ++ - ++ ++ ++
glehnii Fr. Schm.
n-Hexane |Chamaecyparis ++ - ++ ++ ++
obtusa Sieb. et Zucc.
extracts | Cryptomeria ++ + ++ ++ “++
japonica D. Don
Pinus ++ - ++ ++ ++
densiflora Sieb. et Zucc.
Larix ++ - + + -
leptolepis Sieb. et Zucc.
Abies + - ++ ++ ++
sachalinensis Fr. Schm.
Picea ++ - - + -
glehnii Fr. Schm.
Ethyl Chamaecyparis - - + + +
acetate obtusa Sieb. et Zucc.
extracts {Cryptomeria + - + + +
japonica D. Don
Pinus + - + + +
densiflora Sieb. et Zucc.
Larix + - - + -
leptolepis Sieb. et Zucc.
Abies + - — - -
sachalinensis Fr. Schm.
Picea =+ — - - -
glehnii Fr. Schm.
Ethanol |Chamaecyparis + + + + +
obtusa Sieb. et Zucc.
extracts | Cryptomeria - - + + +
japonica D. Don
Pinus + - - - -
densiflora Sieb. et Zucc.
Larix - - - - -
leptolepis Sieb. et Zucc.

) ROHSE, Fhbi: RIEELBV LD GEMR), +: ETORERED
LB 0ELCRENMHGEES N0, ! RESBDOLNEHPDI v 1
O—LEEREHLED, — Ao L ERBELRESEDLNL LD (K
BHRL) 25T,

(note)

+#: no growth, +: poor growth, %: growth, but not so well as control, —:
growth well as control.
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#-4 BHHKZE 0.01% BN 7285 EcosHEBRER (&3 HK)

Table 4. Growth of microorganisms on agar-medium containing 0.01% of each
extract (incubation for 3 days)

Pseudomonas
paucimobilis

TMY1009

Pseudomonas
putida

TN1126

Nocardia
autotropica

DSM4300

Nocardia
globerura

DSM43273

Nocardia
corallina

DCM2184

n~Hexane

extracts

Abies

sachalinensis Fr. Schm.

Picea
glehnii Fr. Schm.

Chamaecyparis
obtusa Sieb. et Zucc.

Cryptomeria
japonica D. Don

Pinus

densiflora Sieb. et Zucc.

Larix
leptolepis Sieb. et Zucc.

+

+

++

+

++

+

++

++

++

Ethyl
acetate

extracts

Abies

sachalinensis Fr. Schm.

Picea
glehnii Fr. Schm.

Chamaecyparis
obtusa Sieb. et Zucc.

Cryptomeria
japonica D. Don

Pinus

densiflora Sieb. et Zucc.

Larix
leptolepis Sieb. et Zucc.

Ethanol

extracts

Abies

sachalinensis Fr. Schm.

Picea
glehnii Fr. Schm.

Chamaecyparis
obtusa Sieb. et Zucc.

Cryptomeria
japonica D. Don

Pinus

densiflora Sieb. et Zucc.

Larix
leptolepis Sieb. et Zucc.

() ROLFE,

VWFh b #: @KRBELEVSD GIEHER,
Sh3FELIREMFE»BEEEANE b0, +:
O—-VEERNBHBHOD,
B L) 2R,

+: HETOKE IR
REVED SR BHPPa v b
avbo— L ERRECKENEDONE b (BT

(note) +: no growth, +: poor growth, *: growth, but not so well as cbntrol, —:

growth well as control.
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F£5 THVZY n-~F¥ B L OERL 2 RES ORMRMEE 0.1% KB 347K
PR (B& 3 AR ,
Table 5. Growth of microorganisms on agar-medium containing 0.1% of each fractions of
n-hexane extracts of P. glehnii Fr. Schm. (incubation for 3 days)

Pseudomonos | Pseudomonos| Nocardia Nocardia Nocardia
Fraction No. (Rf value)® | paucimobilis putida autotropica | globerura corallina
TMY1009 TN1126 DSM4300 | DSM43273 | DCM2184
H-1(0.9<) - - - - -
H-2 (0.7) ++ - ++ ++ 4+
H-3 (0.5) + - + + +
H-4 (0.4) ++ - 4+ ++ ++
H-5 (0.3) ++ - + + ++
H-6 (< 0.2) - - - -
() #oEBE, wTFhbh: 2(RBFLAL SO GENR), + HFTORBEREDHLSNSE

(note)

BELCEBENHSBEI N0, ! REVEDONIHPPa Y bo— WV EERY
550D, —avio— L EEEECRESEDONS D HEHLL) 2RT.
b) TLC A TOFERSD REE (& ) A4 v, BEGEE: n-~+9 v /BB FV=5/1(v/v)

+: no growth, +: poor growth, *=: growth, but not so well as control, —: growth
well as control.

b) Rf value of major component on TLC analysis (silica-gel, developing solvent: n-
hexane/ethyl acetate=5/1 (v/v)).

100

801

60+

X-1

Fig. 1.

240

300 |
i ull hl [

1
357312

339

|
300

350

|
400
(m/2)

FTHIV Y n-~d 4 VHIHYES H-4 O TMS M0 GC-MS Aric k3= 2 227 b
V(RS 1945808 —7).

Mass spectrum of the major component in fraction of n-hexane extracts of

inner barks of P. glehnii Fr. Schm. (R. T. 19.4 min. on GC) in fraction H-4.
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16,17

11,12

14 Solvent
1 3 -~

[ el (I “J.Il . ol ‘Ld

T

T T T T T

180 160 140 120 100 80 60 40 20 0
(ppm)
K2 7hzvwvn-~F5 vHHYES H4 @ BC-NMR 2<% b,
Fig. 2. 'C-NMR spectrum of fraction H-4 of n-hexane extracts of P. glehnii Fr. Schm.

F/, E5rH4 O BCNMR 27 b v (K2 BLUK6) T3, O{LE&¥cit 184.97 ppm
Wy 7 FUBBRAENEZZELS 1 DDANVKF Y NVEESH, T 123.87~146.77 ppm I 6
BOY T FUBBRHENEIENS 1 DORVYEVELETNEI EHSER TR, £ THY
T 2L A BFE L1 & T 5 dehydroabietic acid 1cXt4 % *C-NMR 2 ~x7 b VO XHEO &,
TRTOY T FABIRIEF—BLI-Z EH»SHELS H-4 28K 3 TERS T dehydroabietic acid
(8,11,13-abietatrien-18-oic acid) (I) T& 5 £ [E5E L 72,

II-8. #FHMEHORKRE LT SMEH

TR LISRIREICR 4 2 R O IRRBR O ED 500 5 2 &3, MBEPBERE R
EWHOTTRMEZ R LTz n-~F 9 Y HIHIE, SRIRE P. chrysosporium B & U T. reesei 2%t L
TRELDIETEZ RSBV LTH S, THEXMRICHIE, BSEICHEN DN - ik <
FUEYIB SO 2 5 7 — Vil SRIRE N U TS BIEE R R L, BicThz =y
DR . F VI O BN 3BEE ©, P. chrysosporium B LU T, reesei it L C+nFhil
£ 25cm, 23 cm OFIEAEEA S €1,

Hi-4. 7hxJ/vYRABKERTFIVEEYFORETERS

THALY=YREKORRT F Vi E = ¥ 2 — v AEEHAER & U TH W Sephadex LH-
20 75 AITED & HITHERIL 7, IEHIEIC TLC THBRES % 5~, E—RIE%252 2850%
—DODERELTEED, BBIWRT LI, BohkBMONT 2HERROER I, By
E3IDAFELWEESEET S I EERLTEY, MOESOFERHIIINEL~NEEITZEAL
METEIEEOFEETH -7,

E5 E-31>WTHPLC Ik B EITo7 &2 A, K3 Imd Lo, fFEEE 145 5
FERMC LB -2 %252, THAX V=Y ORBTF AHESIC> O TIREICEEDHEY
BHy, ZoORERICE S L, B E3DFRAMIRF AR VIEEETIRIEVWLEEL ST,
Z T TRF N EHEE isorhapontin R EH W RS 7 FE%2fT-/ A ra< b5 4 F
TE—7 O—HHPHRATE I, SSLKHDE3DERSZHHI T L2702 IS5 7 4 —2FH0
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%6 THTZV=Yn-~FH vHIHYES H4 O BC-NMR ILBiF 58~
B A W 70Y | 7= 27l
Table 6. Chemical shift of the major component in fraction H-4 of
extracts from n-hexane of P. glehnii Fr. Schm.

Carbon-position | Major component in | Dehydroabietic acid®
fraction H-4
18 184.97 185.57
9 146.77 146.74
13 145.66 145.66
8 134.65 134.66
14 126.87 126.89
11 124.08 124.06
12 123.87 123.88
4 47.40 47.44
5 44.63 44.65
6 37.95 37.99
10 36.85 36.86
1 36.74 36.81
15 33.45 33.47
7 29.99 30.00
20 25.09 25.09
16 23.97 23.97
17 23.97 23.97
3 21.75 21.79
2 18.54 18.55
19 16.22 16.21

solvent: CDCl;, standard: TMS

(Carbon positions are numbered as Fig. 4.)

c) XHk 10 & b Exk

c) chemical shifts for dehydroabietic acid published in Ref. (10)

THRSRIZITV, Thx HPLC % L TH—M2HA L 2%, “C-NMR 9% fT- 7. % OFf
B 2 F U~ VEIEA isorhapontin 2D 2 <7 v vE—H L, Ut &Ehs, TOVE—-7
52 5 {tEYREFLDRANSA 2 EBIUY, XEEEDEFEY 7 F O—FIHED, RF X
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Table 7. Antifungal activity of coniferous inner bark extracts
(incubation for 5 days)

Phanerochaete Trichoderma
chrysosporium K-3 reesei IAM13106

Abies - -
sachalinensis Fr. Schm.

Picea - -
glehnii Fr. Schm.

n-Hexane Chamaecyparis - -
obtusa Sieb. et Zucc.

extracts Cryptomeria - -
japonica D. Don
Pinus - -

densiflora Sieb. et Zucc.

Larix - -
leptolepis Sieb. et Zucc.

Ethyl acetate Chamaecyparis +

Abies - -
sachalinensis Fr. Schm.

Picea ++ ++
glehnii Fr. Schm.

H

obtusa Sieb. et Zucc.

extracts Cryptomeria + +
japonica D. Don

Pinus + -
densiflora Sieb. et Zucc.

Larix + *
leptolepis Sieb. et Zucc.

Abies + +
sachalinensis Fr. Schm.

Picea +
glehnii Fr. Schm.

H

Ethanol Chamaecyparis + +
obtusa Sieb. et Zucc.

H

extracts Cryptomeria +
japonica D. Don
Pinus
densiflora Sieb. et Zucc.

H
H

Larix + +
leptolepis Sieb. et Zucc.

N

@

(note)

e EERE N REHLEMOERS 20cm P Eodbo GiEHA), +: 20cm
KimOHIEFFSKA S 5 b0 BiEH/y), +: BEIEFEREED S uh~<—
Ne=F 4 R 7 FICEAROELZTVEWED, — [HIEMHEROZED Shizwiis
THLABERBR—7—F 4 27 LREROEZ b0 GIEEREL) 2RT
+: strong inhibition (The diameter of clearing zone around a paper disk is
more than 2.0 cm.), +: medium inhibition (The diameter of clearing zone
around a paper disk is less than 2.0 cm.), =: weak inhibition (No clearing
zone, but no growth on a paper disk.), —: no inhibition.
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#-8 ThHV=vREEREET F VHIEY® Sephadex LH-20 o< 2
74— DBONKBREN L ANERROBE E&SHE)
Table 8. Antifungal activity of components of ethyl acetate extracts
fractioned by Sephadex LH-20 from P. glehnii Fr. Schm.
inner barks (incubation for 5 days)

Phanerochaete Trichoderma
Fraction No.  (Rf value)® chrysosporium reesei
K-3 1AM13106
E-1 (0.6<) - -
E-2 (0.5) * -
E-3 (0.3) ++ ++
E-4 (<0.2) + _

@ BRI ARERIEMOEES 20cm Lo b (FEHKX),
+: 20 cm KOS 5 b0 GiEM/)Y), £ IR
KBED SN OMSR—N—F 4 27 FIRERDEL TRV H O,
= BIEIYERDED SN W TR ERSR—ss—F 4 22
FicERoEZ b0 GTEMEL) 204,

(note) +#: strong inhibition (The diameter of clearing zone around a
paper disk is more than 2.0 cm.), +: medium inhibition (The
diameter of clearing zone around a paper disk is less than 2.0
cm.), =: weak inhibition (No clearing zone, but no growth is
not observed on a paper disk.), —: no inhibition.

d) Rf value of major components on TLC analysis (silica-gel, deve-

loping solvent: benzene/acetone/acetic acid=100/100/1 (v/v)).

v BC¥E & @ isorhapontin (3,4’,5-hydroxy-3’-
methoxy-stilbene-3-0-8-p-glucoside) (II) T& e—Isorhapontin
BERIREL 10 ‘
Iv. & -3

AR TE, WTNOBEE b, £ OMENY
JERE X 3 2 PUETEHE I n-~ & 4 v il ’\ \
BHhLTV5, IRMEE 0.01% TR, WTFho

. BB — . 0 5 10 15 20 (min)

*ﬁﬁ?& ié‘n-«#ﬂf /fﬁiﬂi%liﬁ/ﬁ‘ﬁ%ﬂjbt B3 75z e BB 7 OB
DERFTHhIV=VEb ) FEFTH-7, 2O oR T A,

5%, MEYESbEREL T2 WrH /-  Fig. 3. HPLC of fraction E-3 from ethyl
tate extracts of P. glehnii Fr.

SR T, SO e exs o P e

1557 Doy E T OIIHEEWE - RE LI, 20 .

R, EHEYWEO—> & LT O dehydroabietic acid (I) 2FEE L 72 (K-4), & #iciEE

§ 5{LAY) abietic acid &\ CRBOHEMEET - 145, abietic acid 1< XHEEME RS 5

NS Ip o tee TOT Ed S dehydroabietic acid (I) DR THEE L, ZORBICEL TF oS
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I EET 2 ABRVBELEEZRILLTY 17
BDOTRKEVWHAEEZ LI, T T, dehyd-
roabietic acid (I) ® 7 & [BHE I T 2 HHE
Helo o> \W T Id E. Hatmann & O H5dH 3 H310,
ABF2 713 dehydroabietic acid (1) 45 P. pauci-
mobilis D & 51575 KRR I LT HILE
HERT Z EBHERE NI, 118, P putida i3 19
WTENOKEL S D n-~F 4 vHHPIcE LT Dehydroabetic acid (1)
SHEMEERLTOWEWLA, Ihid P putida

&~ ORALKZERLATIT L TRV iR %

BoTWaAZEIKERLTWALDEEZEZ LGN OCH,
2Bl THI VR VYABEO n-~F YV ? 3
Wz i3, dehydroabietic acid (I) PIAhic d
HEHE2RTESVED Shlch, Tho Ol
S0 EETHEES b GC-MS ET, BEYF
Ry ANEVBREBbN S TFREICHTA
AVE-2EBI TV,

—F, RIRE P chrysosporium B LU T.
reesei WX BUIERRTIE, 7TAHAI VYD

“coon
18

Isorhapontin (II)

X-4 74 xv=vRERHEYHOIE

P ORFRR = 7 A Tt 03 63 K % 12T vy
PIEMAZ2TERkT % 2 & BEEShic, TORER Fig. 4. Antimicrobial compounds iden-
BT h TV ey RABEORR T F LviHICC tified in extracts of inner bark

ﬂé@;"ﬁﬁi%l:ﬂbf%ﬁﬂ‘]ﬁﬁ%hﬁﬁbiﬁﬁ of P. glehnii Fr. Schm.

TEHEIEARELTVS, 1, £ OMBTHR - F Vit £ ¥ 2 — Vil EBHEIE
A bhieds, THRSERBRMILRACILSFET S 7 573/ —VvREY 7=/ -,
WHhWAREAT S v = vy BT h S OB THIHENZ D5, ThoDERSPHEREEERL
el TRBVHLEEZL LN,

ReN—F 4 R L BRBTR, T4 R7HCERSELYESEREMILHT 5 LT
BB AT nTEER AR L, BUIEA%2ERT 2 60EEAL N5, COBE, £HEMIEMAO
KRESISEMOUBMEICE HBEZTIBEEEL S, -T, THZ VT VABKOERT F
il b 578 B f1 7z isorhapontin (II) REBWIIEMEZET 3 & & bic, HVBUKESALTL
BrdREEAEBHIEMNERE L2 EELONS, £z, 5/ —VHYEFERT 7 v
X0 bBKEOBVWYENEZVEELONS, I TERENHIEAOREIBINEVIE
Ho, T4/ -k 25 isorhapontin (I) iIcH~R2 LS I/ E AT
2o —H, n-~FH YHERAENE EOBMBOERE L TVR Y, T n-~F9 VilIHY
DBUKMETHEE A B Wb E B EZONEY, =1 —F 1 7 EREAPEZLREE
Ed e, SEORBTHWRKEICK LT, n-~d 4 Vil EE LSV O TIRE
WhiEEZ o,

isorhapontin (II) 1Z P. chrysosporium, 3 & O T. reesei =3t LT bHiBMEE /R L 7o hs, HIE,
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BEREHCH U CRIROBIEM ARS8 > 72D T, isorhapontin OFEIEM ILRRE I LT
RENBODOTHEEEZ SN D, AF AN VEFEEDRKRE KT 2 B> VT b3 Tlo
WERH 0, ZOEHOEBEREE I L TERBNSH TV,

AEOFER T, MRS, HERE <X 5 SHEEM PR R i ) DS BTE MR 0— - A5 dehydro-
abietic acid () DX 5BV F LY H VK VROEEIC L B 2 EDRHRSN, —FTHT /2
WRIB I K REICFE7E S 5 isorhapontin (I) D & 5 7% X F 0= VR, SFEEmHst Rz <
TS 27 55 -V (G5 v =) REIH~NTY, RREICH L TE L < BMOEME% T
TIEMBP o EL T, S50, HERBRMEERSOTTE, TH V=Y ONBR IS
S ARG &<, LHIBEEHYE TH 3 dehydroabietic acid (I) % isorhapontin (II) 7 &
SERICBUIED S, ThOOWEOHBEENEER LT 42V < YBROBHFIEIZ- L
TRE LTV C L R3lfES 5 bDEEZ SN B,

—Ji, IOETORETHREICKH S N BRI ORI EIER LTV S b0 b1
DOIFEY Bo Bl THIIEMIES L RAFHENZH > b0 & LTS h TV 2319, KK T b
RERIAD—MTd % dehydroabietic acid HHHEIcx 3 2 FIEHME & L CRIEsht, cOC
L SHIIRBBOAMEEIC VT, S5O L TR L TA B LELNE S, &5
b e B EEREC N IC B E N D R F R VRSB EOAE BN SV TIZIE E A EHENT W
DAREOKER D 5, Th 5 O(LAYLBREICRIL S WA O EElIc > WT & Skl
Rit+ s enkdonTniz,

E 33

APFRTH O SHEIRIL 24240 L T O 72 & & USRI, 10 5 O T35
IO (VAR UE -

3 =]

AWIFTIE, 6 O AARESREIEER (N K< v Abies sachalinensis Fr. Schm., 7 # = /'~
v . Picea glehnii Fr. Schm., 75 <. Pinus densiflora Sieb. et Zucc.,, 5= . Larix
leptolepis Sieb. et Zucc., & / ¥ . Chamaecyparis obtusa Sieb. et Zucc., 2 ¥ Cryptomeria
japonica D. Don) DOWHSE & 0 {3 HIth#) ORI, BURE B L OSRRENIC K 2 HiEiEr 258
N, SORFEREE 2MEERE L T,

RIS &, n-~+ 9>, BB F 0, =4/ — VA AVTERKMH L, 85 hi- B> o
THEABREIT - 72 & 25, MW (Pseudomonas paucimobilis), WRE (Nocardia autotropica,
N. globerura, N. corallina ) 1236 L T, WENOBEED n-~+ 4 Vi & SHBEEEZ T L
Ioo EOIKIDIPT, THATLY=Y, BLUE / FOn-~F4 VY T34 0RO 2532
BONT, TR LT, WINOBMBEORB L F Vi), BL0x 5/ — iy & &40,
TBREN M B BRI -~ % 3 Y HIIHIC N TE LB o F2e S50, THZ V=YD
n-~FF YIS S W THER O HRME 2B E A, Th S OEICHT 3 FEwE o —
DL LTYFNRYAHNEVEED dehydroabietic acid T& 3 &AL h & 75 - 72,

—7, $IRE (Phanerochaete chrysosporium, Trichoderma reesed) It U TR R o5t
Rt R IHR TR, ME, BREOBA & B n-~F 4 IR RIERE 2 5
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0, WICHIE, BEREICH L THEE O - 2BER T F A, T ¥ — Vi HE
WA S, BT, TH V<Y OFB T F MBI OTEZIER ICmWC &5, R
R HEMEOBAVREE N, 22T, COWEYMEICSDVTRRLLEZS, RAFLRY
EFEAD—FETH 5 isorhapontin BERRKNYETH 5T EMASH EE - 12,

F—0— R R, S, PIEAEME BIER, RFov~y
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Summary

Antimicrobial activities of extracts from the inner bark of six industrially important
coniferous species in Japan were examined.

Air dried inner bark was ground to pass a 1 mm sieve, and extracted successively with
n-hexane, ethyl acetate, and ethanol at room temperature. Extract with n-hexane from all
species used in this study inhibited significantly growth of both Pseudomonas paucimobilis
and three species of Nocardia, which were little inhibited by the extracts with ethyl acetate
and ethanol. Growth of microorganisms was completely inhibited by the addition of 0.1%
(w/w) n-hexane extracts from Picea glehnii and Chamaecyparis obtusa on an agar medium.
A major component responsible for the inhibition of growth of P. paucimobilis and Nocardia
spp. was purified and identified as dehydroabietic acid (I).

In contrast to the results for P. paucimobilis and Nocardia spp., n-hexane extracts
showed no inhibition on the growth of two fungal species (Phanerochaete chrysosporium and
Trichoderma reesei). The growth of these fungi on an agar medium was however inhibited
around a paper disk containing ethanol extracts. Ethyl acetate extracts from the inner bark
of  P. glehnii inhibited the growth of the two fungi. The extracts was purified and
isorhapontin (II), a stilbene glucoside, was identified as the major component in the most
active fraction.

Key words: Bark, Extractives, Antimicrobial activity, Resin acid, Stilbene



Antimicrobial Activities of Extractives from the
Barks of Japanese Coniferous Trees

Sakae SHiBuTANI, Masahiro Samejima and Yoshimasa SABURI

Antimicrobial activities of extracts from inner bark of six industrially important
coniferous species in Japan were examined. Extracts from Picea glehnii strongly inhibited
growth of several bacteria and fungi. Dehydroabietic acid, which is a component of
extracts from the P. glehnii, and isorhapontin were purified as a major antibacterial and
antifungal compound, respectively.

Rainfall Characteristics in the Kiyosumi Range of
Boso Peninsula (I)
—Mean Annual Rainfall in Kiyosumi—

Koichiro Kuraji, Chieko YamMaNaka, Toshio NAGASHIMA,
Tsutomu KarukoME and Mariko Norisabpa

As the first step in research concerning rainfall characteristics in the Kiyosumi Range
in the Boso Peninsula, the long-term mean annual rainfall at the Kiyosumi Meteorological
Station were re-calculated using 94 years original daily rainfall records from 1904 until
1996. The mean annual rainfall in Kiyosumi Station was found to be 2,282 mm and no
significant tendency to increase or decrease was detected.



