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B 3EALTERTE CEB@moNTN %,
1919 ik BERS B 1344 7L 24 ¥ (Callitris glauca) D SRS ELT "7

1/—wﬁ”ﬁﬁ%éﬁﬁbtoCﬂﬁ*ﬁ@ﬁ%ﬁ%ﬁ?%wﬂﬂok%@@b@f&%oC@b@
i2 191048 R. Baker 3) ;i Callitris B> SR L72b D EA—YE TH- o0t 1931 & 1.
Dadswell 5' P25, >0 e 19324 V. Trijokus ™ shat L2#&#R, L — citronellic acid
(1) THBCEEMHR LI, 19424 L. Seifertel'sz)li Afzelia sp., Chlorophora excelsa
$LU Diospyros sp. BVt OREVEGEMELTLYD B, FESBRRARET-> T A0
HEEE TICIZE S o7, G. N. Wolcott (1947 — 1953) 2 AM O gt s R & 3T
&ﬁ%%ﬁ&%tb,@bmiﬁiéwmé&wé%mﬂwf,mﬁ%%ﬁ@vnTuaﬁﬁ&§%$
L. Baf Lo 76)0 ChoDERBRERD S tectoquinone (2), xanthone (3) WEDF/ A
LAY, Pinus silvestris D> OBl XN 72 pinosylvin (4) 15) & #® dimethlether (5),
Pseudotsuga menziesii »5® taxifolin (6)5‘), Chlorophora excellasa 5D chl-
orophorin (7)34) BEDRFLRVENLEHP, Maclura pomifera 5O pomiferin (8)
s 1o piie o BB EAS o T 105 & & DR $117c0 DINT 19574 W. sandermann 5558 51025
B ORSEMICONT, TOHRBHERIEER LI, $BOLEEOMES 5/ - THIH L PR
SagawTT TA—CE DN L YEFRCARIETYaT YERET - 72 TORKR, 0F
FTICHE SN TS BIER S & D X5 ICHROEEZ & DREX 7L LT, coumarin (9), dico-
umarol (10) DM Paratecoma perobar Tabebuia flavescens, Tabebuia z'pé ol

-z CH OH
\(\/\r\cOOH 3 03]3 OCH= CH‘Q
(1) 0 H
(3) (4)

(2)

0CH3
<:>CH=CH{C} ok
OCH3  HOwO OH
5
®) Ho o OH
(6)

OH OH CH
L Lh3
HO@CH‘-’ CH @C H-CH= CHCH2-CHyCH=C

(7)

G CH2 Z 0
MO0 <O (9) 0y
¢_YOH (10)

CH2 0

CH3

) Q_oH cH

Cfi3 “CHy CHp-CH=C!
(8) OCH3 0 CH3
(1 (12)

Scheme 1. Chemical structures of termiticidal substances
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lapachone (11) #8 Paratecoma peroba . Tabebuia fla., Tab. ipe., Stereosp-
ermun suaveolens, Tectoma grandis 5 lapachol (12), Diospyros spez o
CiiHg O (OCH3)s ka3, Pterocarpus soyauxii 53 pterostilbene (13) #s
%n%nﬁménto%br.cn&vomé%&ﬂﬁmﬁﬁ%ﬁééwébf,ﬁﬂ&ﬁ%&@Sc
@&*&.0&@*/7@,X+WNV@£;085V@Kﬁﬁ?%5&LtOCnémﬂﬁﬁﬁmﬁ
FHiE% Scheme 1ICR L7:,

ULtOMRIZYo T ) OHEL » SORBHMBHMEMRTHOBESL ST &0 5 MAFEE H IR0 B
WAERLL LTRHSNLODLEL 505, L LEDS™) RABE 0T ERAIC ST, Abt
@Egﬁﬁ&%@ib»¢7Dv7ﬁ®ﬁﬁfwﬁﬁﬁ%%émmbto%@éwtyl$(Kﬂqr
anax septemlobus Koidz ) &~ vaTY) BERITINERBMAIECTEC LERN
Lo BEEHAFEDTRMERR U, € TI963FMMS® 34 v/ + HOBRKEA TBRL, 1
in&y@~E#V7/~w@§77U:Vtufw:-z2%%,Tﬁﬁ/~12ﬁ¥§%%&b
'Cﬁ‘d‘%'b‘d’?:‘/(14)1))’%0)_.:’5{*‘(‘355Ct’25}3‘51)>3be:° CORRT, #kDW. Sandermann
6@&%&%@3%K@K%6tmﬂ£:7ﬂ%EMLt,c@iﬁmﬁ%gﬁmﬁy/$¢toy;
DT H=Y (Pinus sylvestris L.) DORBEADRO KEN 72T &b 5, Lo ICEKBEM %
BRL. HEMEOK2NE v 3 I8 (Ternstroemia japonica Thuber&ii) » & (g e85
£, DY R=2C (15), Cy (16), D (17) %8BT, Ih oy A= yOFEROMEFIRC, )
DXh?$5€&UE%%émKLtO&tcnemvﬂzy@Tfunympufw&y@~@f5
0L ENTNOMBREE COBAREEWHSHICLI, DINTHY ) 0 v AVIECMAT, ¥
7 ( Fatsia japomica Dene & Planch)37), V3% (Camellia japonica L. ) DR

glucose, arabinose (2:2)

H o
H3C-CHZCHLC = C-C= C-COOH
R H H

(15)R; = trans— 2- trans—4 —octadienoyl
R2 = rhamnose, glucose. galactose. glucuronic acid (2:1:1:1)

(16)Ry= H
Rz = rhamnose. glucose, galactose. glucuronic acid, xylose (2:1:1:1:1)
(17) Ry = H

Rz = rhamnose, glucose, galactose, glucuronic acid (2:1:1:1)

Scheme 2. Chemical structures of termiticidal substances
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£B8) sy 55 % /% (Camellia sinensis 0 K. ) omE"Purosmyg=rico0T
W EHERE Lz X514 2<% (Podocarpus macrophyllus D. Don) OFEEmHKs &L
<, inumakilactone A (18) &, RHA®D bisnordi terpeness)%&% LT, h Su5igek
ﬁ®$¢f&5c&%%emmb,Vfw&Vﬁwﬁ%&ﬁmﬁébmﬂtLfﬁMéntoﬁmeu
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Endl) Ot 4s & LT chamacynone (19) & isochamaecynone (20) *%HiE L/f:59)c z
NS EEEM » SO BPEER S % Scheme 2, 3ITR LT

A

Cen? T Cocn
(18) (19) (20)

Scheme 3. Chemical structures of termiticidal sabstances
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BAE i EN 0L
Bl

FERGHIE I BT B IIERSELTRBREGCMA T, B L LS Yo7 Y OmEEHRE
DT, TDEBER TEH MG E DO TRV HERFBICALDUES DOIERIZE S TR, A
KNBERBBELTAEET 3L -THS, a7 OB IZSIRICE Dl TR T ON T 72 &
BBRINZ, 2O, ATHBNEMRERASENRS ) LB LOMBEOII»S I X7+, ¥, £ ya
7, RIEY ANYHEHFUEBEERME LT Yo TY BN CENRRBNEIN:, LHL, 2D
LOUMBELDTRIBEAMELTOBEELRDPCGE T LIIT AL Dot, £CTEDM, BEICE
ETI2MEDOI L Yo7 Y CBORBEICONTS 3 EFORANET SN, FICKPERICE > TH
BUTHASIHRICLEERHE LI, COXICHUERICS Or-> THER S DBITE iR (R i
REREOEFDIH DRABE LT RHERL KO- TEEINTE N, CTTIIEAD [BE) K
FU, BILZOERBIEZ7:0IC, BENLIRIERS-DDTH 3,

ARG a7 Yicn T 38\l SF 0HBHORBTICRAMDEIPHER L OYRELH
FERFLMFNERHERF LD 2 203H 5, HETERL S, EBCBEORFLO=YH TS
XOoDPVEMBHBRIRIIICKE XN, LOBEVKMBBBEINTHE, —f€ /%, £ya7, 41X
THEEREVHEEEEET 3 HICO0T SEEORE R SIS n TN Z 0 B8 2 4 o
ROSEFTHUNL, CFMBEAEERTF O TS, KLEOAMIC ST BT TV ic & 2 il o
BENDO, WECLKZOEMBELEMEC BT, L L@ TRADBESRAS156C, F
BBE67.2% (Fig. 1) THY. COIIUKBOEEEZTIT, Yo7 VOEHIR—BICEL LD

x
& JuL. egAuc
-3 ./
g- SEPT. °

s Jun,
g B I‘Ocr. &/
'3 Y
- ® Nov, /
s 2} / %er.
2 yd

eDec. o

2 Jan MR,
= 04*55. ) %
$ b 70 75 8 8& 90

Monthly average relative humidity

Fig 1. Relationship between monthly average temperature and
relative humidity (Jan. 1959 —Dec. 1968)

BPCERTH), BHPEHLED, #-T Yo 7)) BHCOOTRIR. AHICOOTY R 5
BLETHETNE ST, YROEUMBSHBIIEIZBEBEORNBTEARLCBYT 20 s TIIOLDH K
SMHRBAEANBLTHEETHS,

CCTRABEMICODTHEBEERD S EE4IC, BRI DRBECHT2855% & gt THR
TBC LTz,
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W2 EKEROE
AHEDOREITab 1. KRT LIV 29 F 297V R@DITET, HBED/HEALEOS X<+,

Table 1. List of timber materials

. s Age Diameter Occurence of
Japanese name Scientific name

(year) (cm) heartwood
Ryukyu— matsu Pinus luchuensis Mayr. 50 35 none
Gajumaru Ficus retusa L. 20 20 none
Deigo Erythria tndica Lam. 20 30 none
Hazenoki Rhus succedannea L. 20 20 distinct
Soshiju Acacia confusa Merr. 20 20 distinct
Sangoju Viburnucki K. Koch. 20 18 none
Sugi (misho) Cryptomera japonica D. Don. 37 30 distinct
7 (ji=) 40 32 distinct
Inumaki Podocarpus macrophylla D. Don. 30 20 none
Mokumao Casuarina equisetifolia Forst 15 15 none
Matebashii Pasania edulis Makino 30 30 none
Akagi Bischofia javanica Blume 20 25 distinct
Izyu Schima liukiuensis Nakai 20 25 none
Fukugi Garcinia spicata Hook. F. 30 30 none
Ohamabo Hibiscus tiliaceus L. 20 20 none
Sendan Melia azedarach L. 30 30 obscure
Kashi (Ok'mawa*. Quercus Miyagi Koidz 30 30 none
urazirogashi)
Inumaki® Podocar pus macrophylla D. Don - - -
Sugi®* Cryptomeria japonica D. Don — — -
Hetsuka—nigaki Adina race mosa Miq- 20 20 distinct

* Harvested in japan proper

RAXEMA T, CCTRAFOEERF BLU VRAF LF LD, WEME TETFRUEAICL D 20 &
NERMINEDTH b, CNOSIHERAZTMEBERTREINTCODTH S,

AMOHEE SR TEHEELTIR, XY o7 ) ORXEBTFRINIBFICHAMDOAMEITS
AD, REMCHEI 2HL, AEREZEE LENOHUET2HERLELERAZIN TS, LA
LEREOHBEMLEHEZE LI WEDDTEL, PRIDABRIEEHLEL TEIREDORAEH O, R
B CEM TS EOBRH®R AR T, BL G070 » 7 mRE oD &5 5 BFCEA
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D77, TLTHEABLIURNBMOAORELZU» WH DY, WBEHALTKLT, £h%ixgKkE0~
60 DK T AEERS~Tm OOVHRICL-EDE1EFEOD, ERBKTam , SIHImDOE—H—
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Fig. 2. Termite—proof value of Okinawan timber (tested as
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* Harvested in Japan proper
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Fig. 3. Termite—proof value of Okinawan timber (tested as
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* Harvested in Japan proper
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avm,13&757ya7w~40£i0777vavm~45@30®%ﬁ&ﬁ®#ﬁwﬁié
n Eobd, BHEOAXNVT 527 v a v21 ~25DEWNE LOEDEBHZ NI, Tab 7 idTab.
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EDRRDA 7 4 00 3 FI O BDOER K DER S 100 & LIBEDOERM BLUPHRBDR 7 5
7¥a YORBEUERLI, Th&D, 875245 (1~27) 2BURE LI DDH EtEd 92
T, BRAUBOLDIDEFIND, SSIBADT 52 o4 YOREWE AT E L88 LI
PPEETHEY YoT YRBOMEL LTI, TTIFORRLEI oh 3, FHEO T LCX%E
Fig 101RUTze T &b i SRidng 16 EEL F OBE & DML S, Tab.5 DR LHEER
9%<&, Benzene: EtOAc(10: 1) 757% 5 Y RPHBOMNS0HBE Lo 34 2D KIS
tT5, CObDIRERK EDTLC BLUIR DHBLICL Y f—sitosterol THBEL EXRERE Lo B—sitos-
terol ZIER L LTEANE, ChE2AVTINEDKREORI fE5E > 77 s YICREDIEHIIR
Hond, LOhIOFILED LI, 2%V, Benzene:EtOAc (5: 1)~ (1 : 1) T X
NB757YavTHD, BINCIZHRERDY 20 ~25BIHYT 3, TLCHIICIE, T TED R A
v MPORBEEVEAE D, FEMT S22 12 ~25 DOV3hd, 24V=tn T2k F5 9 vic
SBRBRE (+) BLUIR THVK=— A E 1T 27 VK, ZENS OHEDHF GohE X

Table 3. Results of termite test (indicated as the number
of dead termite )

Exp.1 Exp. 2. Exp.3. Exp. 4.
W FP w FP w FP w FP

Test materials

Original W 23 25 25 23
Extracted W 2 1 3 2
FP 2 2 2 3
MeOH ext. 1t 19 33 23 25 22 26
3t 27 28 26 28 25 29
5t 34 40 33 34 34 34
Ether sol. 1t 23 25 24 25
3t 25 29 29 28 28 28
5t 25 30 34 32 34 35
Ether ins, 5t 5 5 4 4 4 3
Ether sol.+ins. 1t 22 23 23 23
3t 24 28 25 26
5t 34 34 30 31
Acids +phenols (AP) 5t 4 5 4 4 4
Neutral (N) 1t 23 24 22 23
3t 25 26 23 26
5t 31 32 32 33
N+ AP 1t 20 22 19 20
3t 25 27 23 25
5t 27 29 29 30

W : wood meal. FP: filter paper, t: times




574 BB A M EEWEE ®25%5 (1978)

nnoitEhnmhﬁm(+)f75y&ﬁ&@ﬂ%ﬁ%ﬁiéntoE&7aavaymuc®;
5KﬁW£;~W§%®%E%§®ﬁﬁﬁﬁiént®?,%ﬁ%ﬁﬁﬁ%?%ﬁ%&%ﬁﬁ?%tb
gk 5 OB + TV UALER, NaBHg it &0 KMnOy Bt 235, EHOEEESHIE LI T
CTRERHDOI0EREPECERL, YT URE 3086, ik SERAERAL TTE- 1, T TV
ﬂumﬂwowrmMgdlm%T;ﬁmyuTUwﬁ?é%ﬁuﬁm%?m%%¢5oKﬁw%?u
B RNBIMPOLHLIKEEL TS, C OB D AL [ 2EML BT 8 % ARILIBIOBTH - 1. BALE
COENR T, Th Y B K T%, TR B0BT HH VI LRk HIH K T B0 FE KMnOy
& TOEINERIZH 70 FTH T8 Fig- 12 KRTLOC, YaTYicHdsd EERRL 750
Nﬁﬁhﬁﬁfw@ﬂ$u%90%,>ﬂTUKﬁ?5%ﬁu%%T%ouxwxﬁwtyﬁvﬁwﬁ
%&uﬁituTWﬁUm&m;émmﬁﬁf%aﬁbnac&me.%@iﬁa%ﬁﬁﬁu:xiw
RMThh, BERLCHLT LERBOLIIVYE THAH HLEEEN B,
itﬁﬁ%T%KVUTU®¢K§§%Mﬁ?5&&%m,9070¢W®7Dbf7ﬁ§ﬂMT%

Table 4. Degree of relative toxicity (The number of dead
termites in the case of original wood meal 1is

assumed to be 100 as the standard degree of

toxicity
' Degree of toxicity
Test materials W FP
Original W 100
Extracted W 8
FP 10
MeOH ext. 1t 90 118
3t 110 120
5t 142 142
Ether sol- 1t 93 104
3t 115 120
5t 131 136
Ether sol. 5t 21 29
Ether sol. + ins. 1t 94 96
3t 103 113
5t 133 135
Acids +phenol (AP) 5t 27 16
Neutral (N) 1t 90 98
3t 100 108
5t 132 136
N + AP 1t 81 87
3t 100 108
5t 117 123

W : wood meal FP: filter paper
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c&mutoﬂao,cnzfu.ﬂﬂ&&wﬁcévboueﬁ&HVuru@&%ﬁir%&%ﬁ
RUIS, v oT VRBREJO/ED SHT BEILEAR | ETEREREEE LT o7 Y DK E
iwt&éﬁﬁbtoCCTHEM~$%ﬁwyn7um%mﬁmkifafurf7®&§ﬂm75
HHEEDODTHBEF LI, Tab.8iCitvaT Y1RL OO ERBL OBA L T Y DL EIC
RUINE 70 b/ THEELBUTRLE, b, C CCi Fig. 11, 120007 ) Bk
TLISDRDONTIT -1z, £ 2T, @SR TS I ->TNBDIR, 8EETITIKAHLTS
DRITENRICIE S tp - 1212 TH 3, SUERRLOBANAZ N EE YT Y O XIRERTH
SR, CNEHFTLTS o by TR LT3, 7o ST RBEHE DS 2 KRk, KMnO,4

Table 5. Column chromatogrphy of neutral fraction
(charged 13g)

i Fraction Crystalline ]
Eluting solvent Volume (ml) number solid Weight (mg)

Benzene (B) 700 1 152
2 200

3 S5—-1 360

4 233

B:EtOAc (20: 1) 3500 5 450
6 390

7 S—-2 401

B:EtOAc(10: 1) 5600 8 4175
9 S—-3 2504

B:EtOAc (5 :1) 3600 10 251
11 305

12 S—4 415

13 S—-5 520

14 210

15 240

16 222

B: EtOAc(3:1) 3900 17 150
18 310

19 115

20 S—6 220

21 S—-7 153

22 131

B:EtOQAc (1 :1) 3000 23 134
24 130

25 S—8 150

Et OAc 2000 26 73
Et OAc: MeOH (99 : 1) 2000 27 40

Total weight 12630 (mg)
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Table 6. Results of termite test (on the neutral fraction)

Test Number of Test Number of
materials dead termite materials dead termite
Filter paper 0 Fraction 13 2
Neutral , 37 14 0
Mixed fractions 34 15 0
Fraction 1 0 16 1

2 0 17 1

3 0 18 4

4 0 19 1

5 0 20 1

6 0 21 2

7 0 22 4

8 0 23 9

9 0 24 2

10 0 25 3

11 0 26 0

12 2 27 0

Table 7. Relative toxicity of the neutral fraction

Relative Relative
Test materials o Test materials L
toxicity toxicity
Filter paper 0 Fraction 13 5
Neutral 100 14 0
Mixed fractions 92 15 0
Fraction 1 0 16 3
2 0 17 3
3 0 18 12
4 0 19 3
5 0 20 3
6 0 21
7 0 22 12
8 0 23 24
9 0 24 5
10 0 25 8
11 0 26 0
12 5 27 0
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BILERYERE LIz b DT, oK Ao, oL Ti2100~200 Lo LT 3,
—%, LERERBLOHEH 5B 3L, BREHOAE G DRETOFBALB/EAEL, 7ot vy7oml
RELS—FKLI,

BB LIE I Y U BOH T L8> } 55 74 —ic DRABLI7 52y 3 vbbS—5
BLUS —6 (Tab. 58K G5, TNTNPHBDOIRIZIOBOERER L, QLT vs Y
DEHBUDIZZ60FEMETHEINLG C L3, cDLS BEADLOBOEELEZ Shams
DI LALEREERA T2 C &ic L1z,

1.0
0.8
% 0.6
s .
>
24, 0
CIOWI®
0.2 w Br R
v.
Br R,

18 19 21 2 B wu

Fig. 10. Thin—layer chromatogram of neutral fraction, Solvent
system ; benzene : EtOAc (1 ; 2), sprayed with 50%
H2S04,, N : neutral, Frac. : fraction, color symbols ;
Br. : brown, Y. : yellow, Blu. : blue, P.: pink,
V. : violet

) ° ) s @ e _CONT,

0 | \ I ‘S
4

= ° & Unsar,
£20 } .
[~

&

S0 }
5 o

, \Nsumu.
. W—

2 4 6 8 10 12 14
Davs

Fig. 11. Bioactivity of alkali treated products
Cont: control, Sap: saponification. Unsap : unsap-
onification
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0 1 o—o==xT0 . 2\&0’”- N
g o N
20 t Ox1.P >a
S
10 }
b
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\ANEUTRAL
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Davs

Fig. 12. Bioactivity of KMnOs oxidation products -

Cont. : control, Oxi. P : oxidation products

Table 8. Weight loss ratio (percent ) of a termite and

mean number of protozoa

Mean number of

Test materials Weight loss ratio (%)

protozoa
Control 0 600
Neutral - -
KMnO4 oxidation 19.7 0
Alkali treatment
saponified portion 6.2 100~200
unsaponified portion 145 0
Acid treatment
hydrolyzed portion 5.2 200
unhydrolyzed portion 12.4 50

2 RSO

MmO Y AF VAT L/a TS 574 —T, Benzene : EtOAc (5 : 1c &Lz

50 avh5S—5 (KFF), Benzene :EtOAc (3 :1) LOEHM L7 T 7 ¥avoS—6(UR
) ORMSEN ZHNES00IFBBLU0.02BTH 7o L LEEEITIIS—5LS—6 LDHEIE
W E B 7o

2—1 S—50HRIL2NT

¢ﬁ%%8amaw:E&Mc(5:n?mmbt757937&7tbvmeﬁﬁﬁ%bfﬁéﬁ
RE (S—5, (if) HEBNT. WE0.01% mp. 180~181°C, [elp™>32, RffH (TLC)
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0.6 (Benzene : EtOAc =1 : 2) Liebermann — Burchard 58 # BEH»S5¥w- < HERE),
SbCig THX#EE. Ehrlich RISBY (ERE) ©Hh 75 YREBTEAVYI L/ A VO—BERE
anuro v 2 1EOH 205 nm (e, 20619), 215 nm (e. 16956). 223 nm (e, 9750,
276nm (e, 18307) 3B ZEDOELES, IRR~2 PATRIZFARES (1725an!) EEER
FRE_ERE (1635a") BB 5 V8 (1500 & 878cr!) DREMNTRREN S, 27 0. m
r A7 tTiR0.85ppm (3 H, s, —CH;), 1.05ppm (3H, s, —CH3), 1.20 ppm
(3H.'s. —CHg) &£1.33ppm (3H. s, —CHy) It ) 48 O=MA FAE DFE 1.85 ppm
(3H, s, —~OCOCHg) £217ppm (3H. s, —OCOCH;3) £h 2BOT & b+ v L& ok
EDHEESINS, 5345 ppm (2H, d. —~CH;—0-). 4.25ppm (1 H, q, —CH-0 —).
4.79ppm (1H, d, —CH-0Ac), 4.95ppm (1H. d, —CH—- OAc ) 73 & Of, 5.59ppm
(1H, t, —CH~OCOCH=CH—ph), 5.75ppm (1H, t, =CH-), &5/ 6.25 ppm (1H
d) & 7.34ppm (2H, d4) RE—B®R7 5 VBOY I Fric—K T3, 640ppm (1H, d,] =
16c.p-s) & 7.70ppm (1H, d, J=16c.p.s) RENENERBT X T DI ERS 3,

1500

878
1635

1725

4000 3500 3000 2500 2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800 700 600 500 4?0_”
o

Fig. 13. IR spectrum of S—5 (KBr)

u
tertiary
CHy

R T N
A} - S.H M
170" T3k

Fig. 14. NMR spectrum of S—5 (CDCljs)
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a=H, f—HIKHES T3, 7.40ppm (5H, s) HEEBOSEOEEK T PV I—KTH(S
—50IR 8&Un.m.r A7 b % Fig. 13, 14 IR L1)e S— 5 ORTERMTEER I, ®AB DS
— 5RBILHOSFRIOMEINS TR Cyp Hee O GHHME:C, 72.87: H, 7.21,%E{# :
C. 7257 H, 7.33) LX< —HTBh7RRNY PN T 5 MT642115 500 LU
m/e 60 (CHsCOOH), m/e 148 (phCH=CHCOOH) D777 * v 4 4 ¥ i3WIH ICR
P T3, H#ARZ7a<w b7 574 — TOREEEERM, 424 (Silicon OV—17, 1.5% Chromosorb,
60,80 mesh, glass column (3mm X 1m), column temp. 150— 250 (2°C/min),
detector temp. 275°C injection temp. 260°C, carrier gas. Nz 30 ml,/ min FID
Hitachi 063) L EDF—2 &S —5R32@O T FvEEIBOY e/ VvE, f—BRT T
VE, SERCERALI—FAMIBENEEERRETFHE LTRE TS DO EMEE SN, INEHER
T EZIHDICT A ) K &5 IKIEE RS 12,

2—2 S—50RBIEBICONT

S—5,50mgic2% x4/ —At KOHS5 ml 2mA, 304, &L, RETCHEEZEEL, Snl
DOEZK AL, 7 oakrs TRBLHEMEL, preparative TLC (RffE0.4 CHClg :
MeOH : Hz0 =7 : 2 : 1.5) (kD 20 D WEHRE £ @10 mp 205~298°C. 0¥ 4 jag
225nm (&, 1813) BB SHICEMEL ICE © 273 nm OROBULASHE LI T &%ERTo IR 27
Prci23430cm™!, 3250 cm™ MiC OHMFAE LTI T EER LTV E25, S— 5 sht 1725m™E

1635 o ! OBIR (2% LTV 5o 721500 cm '& 878cm KR ONE7 7 vRIIEZDOTTRFLIC
L%5FTo n-m. r A7 b TR 0.86ppm (3 H, s), 0.92 ppm (3H,s), 1.12ppm (6H,
s) TAEDIH/AF N~ 1.25ppm (3H, s, —OH). 358ppm (2H,d, —CHz= O~ ),

5.95ppm (2H, s —CH— O—OH), 405ppm (1H.q, —CH—OH), 4.20ppm (IH
q. —CH-0-), 560ppm (1H, q. =CH-), 6.27ppm & 6.20 ppm (f—BH®R77V/8R)
B EDYSF MRS SN B, L EOKRRS—5 (CagHeOg ) DBILICLD 2EDT € FLE,

1EOY vFe4 VEDEE LTER LIIYETHSE T LERT, - TEAYED AR bv (MT
m/e 428 ) 2D FRH CoeHx 05 (M = 428) ThH B EEEETHEALD T, HEFICS
— 5D FR CagHye 08 EXHETEEE AL D0 LB,

C9HaOs CosHag Os
Vi OH Vi

CxH3302+ (OCOCH3z)e+ (OCOCH = CH+«CgHg)—CypH330p2 (OH)s
+2 CH3CO2H + C¢Hs* CH=CH * CO2H

> TRRRILBCxHaggOs 134 BDS Fvdk, 3EDOOHE, 1EDO7 7 V& Z=BEH_E/KS,
-7 uga—C —CH—0—CH — 2H T30 5 4 RETII AN SNV, D2 4HORKE
S THRBICH—BIMT7 7 VEBEHKT B Coe DHEHIN degraded triterpene D—ETHB &
HE XN %o BROIWHS — 5 %idft LT, RBLIMEAEMN LR DKBER HClTsHMmdL L
1-%, sookusTHML, Preparative TLC (Rf i&0.33 , CHCl3 : MeOH : HpO=
7:2:15) THRLSEOBERIEAHER:, coboo av 2 MEOH 273 4m (e, 20129)
BHEEROT — 4 & & {—&T ), TLC ik 3E B OLES LURERKIE, co—gaschromato-
graphy {RF585R3, 274 (Silicon SE—52, 1.5% Uniport 60 80 mesh stainless
column (3mm X 2m ), column temp.100—250°C (2°C/min) detector temp .
275°C, injection temp. 260°C, carrier gas : Ng 30 ml /min., FID) THEEREBRE—
Lo

PLED7F—%13D.E.U. Ekong l’p”) ick Y Melia azedarach L. & Melia azadirachta
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indica L. 2> CELBES 172 nimbolin A (35) (Scheme 5), CgHyOg mp. 180~183°C,
(e 1D—-386, L¥ uv, IR, n.m.r RBREDTF -2k —HKLT,

&

AcO i
AcO-"gISi : EO'CO‘CH=Cth

=0
(35)

Scheme 5. Chemical structure of substance from Melia azedarach
L.

2—4 S—-6DRERILONT

AT L 7ok S1C, Benzene: EtOAc (3: 1) THMLIZ75 7% 2 v & MeOH : ( (CHg)q
CH)20 THKES DBETES—6 (RH) 258 505, INK0.02%, mp. 232~234°C, [alp
+33.56, Rffi (TLC) 0.4 (Benzene : EtOAc =1:2), Liebermann —Burchard &J&
(+). Ehelich Rt (=) . —BO7 vy etz nr, w 2 MEOH, 91800 (¢ 1655,
277nm (e, 52), IR; 3320cm (OH ). 1700& 1450ci' (= 2 7 A44), 1380, 1320,
1305, 1187, 1178, 1058, 1032, 1013, 940, 870, 810!, n.m. r;0.74 ppm (3
H.s). 076 ppm (3H. s), 1.00~14 ppm (9H, m) 235M@0D 38+ 54 (2), 1.90
ppm (3H, s, —OCOCH,)., 2.58 ppm (TH. s, AFLv7atv4fg (?) ~OH % 3 f
O7Fwabrr), 354ppm (3H, s, — CHOH), 4.15ppm(1H, q).5.20ppm(1H, q.—CH
— OAc). 565ppm (1H, s), 6.00 ppm (1H, s), BED Y/ FANEBHONE, LE 5
#r. CpgH3gOs & LT, %M : C, 70.01: H. 971, EBM@E: C. 70.19: H, 960, ==x
A7 bV Tid, me 334 (M- CH3COOH). m/e 316 (MT —CH3COOH—-H,0),
m/e 298 (MT—CH3COOH—2XxHp0), m/e 280 (M*— CH3COOH -3 XH,0)
BEDTF 72 VM A YRS NT H#R a2 bsr 57 14—, REFEEHI 4849, (ZEi12S—50
BALRIL), UEDF—4 &£0S~ 615D FHickBiE 3 EOM, TeFrEIBESTRFAR
BEHTE2ODIHEINS, BBES—6DIR BEUn.m.r A2 L& Fig. 15, 16 KKRL
A

1700

A . M i . " . " 4 . " . " A A N A
4000 3600 3200 2800 2400 2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800 700 600 500 400 300 2?()")
o

Fig.15. IR spectrum of S—6 (KBr)
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Fig. 16. NMR spectrum of S—6 (CDClgs)

2—5 S—6DTEF— MICONT

S—6m20mgic (CH3CO)20 : pyridin (1: 1) 2mi%EmZ, 90°C, 2hr RS, Bk
k74— 2HELI

mp-155~156°C, n.m.r; 0.85ppm (6H, s). 1.24 ppm (3H. s),1.65ppm (6 H,
) T3%* FNM5M (?), 1.98ppm (6H. s, —OCOCHg). 210ppm (6H.s.—
OCOCHs ), 2.05ppm (4H. s), 265ppm (1H, s). 525ppm (4H . q. - CH—
OAc), 555ppm (1H. d). 6.08 ppm (1H, s) BED ¥ 7 F v BH SN bo TR
CagHqaOg ELT, #EME C. 6690 ;H, 852, %Rl C. 6750 H, 850, <x=*
<7 P AT, mse 460 (MT—CH3COOH), m/e 400 (MT—2 xCH3 COOH), m’e 340
(M*t—3 x CH3COOH ), m e 280 (M*—4 xCH3COOH) 8&D7 774 ¥ b SR
Xt PEVAMOT e FLEBKAL T B EHET I NS,

2—6 S—6RMIHITONT

S—6, 50mgiC0.1N x # / —utt KOH 15 ml 20X, 2hr, &#L, BERERETEHEL,
5mOKEMAZ, ZookraTHHLBERLELTRHLNIZS D% preparative TLC i3 RE
{03 (CHCly: MeOH: HpO =7 : 2 : 1.5) %426 DEHML 10M@ERI, < AR
7k, Co HzgO3 (Mt m/e 334) Eoh i,
uL®?—5;DS~6u1@@7@%»%&3@@*&§%ﬁ0ctwﬁ5ouL@ﬁE%ﬁié
hAMRXBERR THY, FMEEELONIN, AYEO LU EDBRATD L, -1, THi
FELTS—6DAERBELIBNC LILLZHDTH 5o
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BAW FTLH

YL YREABIUERME LTES S0, FIY 0%y 8 OBABER S ENERINED,
Ed (ve7Y) bk ITILER S DATHEME b & % SNTZOTHEMR I EBRU , # 2/~
Y D A SR ICHTR AR 5342 100 BT L, ENEYIANS L/ b I5T 4 —iCk HaRLT,

EHLY S—5, S—6 (K#) £E 1z, TNORBEBRELELS M) F LY THES LiEESN,

FRERBLUDMERILY, K2~y bAVF—24£ DS -5 nimbolin A, S—6FYRE LHw
AN,

DUVE, & yﬁr’ytc0<'ﬁ;ﬁtt0)j(ébv\“/h—‘—ﬁ*%ﬁ?ﬂ‘?‘% zEicLz,

BIM AYH=H+ DR MRS
R F

TAAMRREE POE U TR KBRICE S S L, WHRT 425K, 5000M5&ET 3, 205 5
2=974Y9/+%B (Adina Salib)it#=7 TTIRI0HE, HLRETRI=72Y /) +&~

O OH 0 OH
99® LT,

i 1)

(o] 0

(36) (37)

0O OH 0 OCH3
o *\lm
O OH O Z0H

1] n

0 0

(38) (39)

9 OH
L,

"

0

(40)
0—=C=0
CH0Ac H
0-Glu. COOCH3

(41)

(42)

substances from Rubigceae

Scheme 6. Chemical structures of
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CH=CH?2
C.HZ OH
CHOH %{*
R X N-T O
N* H
R=H(43) N
R=0CH3(44 ) C&fz
CH=CH;
CH2-CH2 -OH )
CH=CHj

(45)

= H COOH
@p P

H HH y H] ~ CH2CH H-
tH30¢” Y0 Ho- o CH300C
0 OH

0 H

(47) (48)

Scheme 7. Chemical structures of substances from Rubiaceae

Yyh=HEFDO2BRMONT V3, ~Y A =H+ (Adima racemosa Miq.) 2B &F I E
FRHEABOS BEMAR AKE PEEBIAHLTOEZET,

THAROEBIIER LK ELTELPOAVONTEY, —HDT Y7+ / v&# (K, arizarin
(36)'®). rubiadin (375 Y, lucidin (38)%™). damnacanthal (39)*) munjistin
(40)52‘60) fr X ps B XN T B, asperuloside (41)20), genipin (42)14) s EDE
KELMBIN TG, $lo%/ ) YRTAAA4 FLELT cinchonin (43)%), cinconidine ,
quinine (44)55), quinidine. cinchonamine (45)54) B & quinamine (46)72) 3E
ﬁ%BnT$DE<#BE%&tbf,&(mviuvwﬁiéﬁﬁﬁtLtﬁﬁéntéta%wm,
EBHYE palinine (47)65)*.’3Sa—carboxycorynanthine (48 )10) 15 & OB b WL X
hTl3, chox FEHTSchme 6. 7TICRLT CDXHSRTHARBEEE LTHHEAND
DEEZLEGATV S,

10676, MR®5 =749 /% (Nauclea orientalis L.) woLTREES) KLy,
AR DAL FHIBR ST 4375 X £, 2 —methyl —5, 7 —dihydroxychromone (noreugenin)
(49), palmitic acid (50), naucleoside (51). A —sitosterol (52) HHEINT
WBe L L Db & ORE IS S TOE, Chd DL P#iER%E Scheme 8 ITR LT,

AYH=HFREL L OHEHE TIE 1 XvFPL VEVIEDONT, BEd,. 2EH#, T ARITES
§%®%ﬁﬁﬂﬂ8®&5ﬁﬁﬁpyﬂTUKﬁ?%ﬁﬁﬁ%%%&?%&Céﬁmwéﬂféto

o EICRNIGED, N0y I RTOFUEBERER S KB RTOBR O~V A =H F 03¢ vE Y
LRARCHBEOBSVRHETH S CEER LI, COXILEAL SRS OHME EEIEEAST
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0
OH
c

I

(49) Rham-xy-o

CH3(CH2)12 COOH
(50)

(52)

Scheme 8. Chemical structures of substances from Rubiaceae

B2W EBROR
1 HiMERgsosm
ABFE I LIENY =47 + BARBOREBRME 2, FRERAFE5HL B bk & BB AL R REAN T

BB L1,
ﬁﬁﬁ&ﬁ@ﬁ%uamﬁﬂwiwaﬁ%mmbmmeaﬁukoi?%ﬁ%ﬁmxéﬁmuFmJ7

HeTsuxa-N1GAKT woop MeaL (100 g )
MeOK
MeOH exr.*( 8.456)

DissoLve In 30 mL oF MeOH,
POUR INTO 532 ML OF AcEToNE

Acgrone soLuene®( 4.5 ) ASEIONE [n50\ysi (3,89 )
COLUMN CHROMATOGRAPHY
p CHCL3 FRAC. 1 ( 0,098 )
p CHCL3 : MeOH(40:1) 2 (0,239 )
: (30: 1) 340 0.5206 )
: (20:1) 4 (0.073 )
b (10:1) S (. 0.8666 )
b (5:1 6*C 1.0215 )
g (5:D 7 (0.9216)
b (1:1 8 (0.369% )
b (1:1 9°( 0.301c )
b MeOH 10 € 0.1376 )

Fig. 17. Separation scheme of termite—active fraction from
Hetsuka—nigaki wood (Adina racemosa Miq.)
* Termite active fraction
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CRTHESELTH > 720 NV 1 =H FHOEE, 2F DAL, ﬁ&:%ﬁ;rjgﬁucowm;, &
£5E% L, 60~80 mesh iIKKBL, HEILCIDY vy 7RV =TS 4/ — it EfT, Tab. 9

Table 9. Results of termite test and weight percentage of MeOH
ext. from some parts of Hetsuka—nigaki tree

Number of dead termite
Test materials MeOH ext. %

Workers Soldiers Total
Wood (W.) 8.45 11 3 14
Extracted W. 1 0 1
Bark (B.) 30.27 44 5 49
Extracted B. 2 1 3
Leaf (L.) 15.00 14 5 19
Extarcted L. 3 1 4

Table 10. Results of teamiticidal test of various samples from
Hetsuka—nigaki wood and bark

Number of dead termites Degree of toxicity*
Test materials Wood and Filter Wood and Filter
bark meal paper bark meal paper
Original wood 14 100
Extracted wood 1 7
Filter paper 0 0
MeOH ext. 13 93
Acetone sol. 13 93
Acetone ins- 1 7
Acetone sol. +ins. 13 93
Original bark 49 100
Extracted bark 3 6
Filter paper 0 0
MeOH ext. 49 100
Acetone sol. 48 98
Acetone ins. 5 10
Acetone sol.+ins. 47 96

* The number of killed termites

in the case of

original wood and bark meal is assumed as the

degree of toxicity 100
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DORERMBE SN, thd by, Hgoka S DIEFF IR 88 D 8B D KB TH - 12, e J e InE =)
Rt EEBMBOAFE LY T S5 5 A%, X t’oinmﬁziﬂkémo7‘:&}&%%00\1{)&% L1ze K
BELUWEZLOXBMM I 4/ —LERL, BELE T 3RS, 3ERBHMML 1, WM
DY N =H+KWE LOBBEIICIIFOER L 0o Shizl, UIhs-> THEMBRD RIZEAE A 2/
THMRE S TR SN S DL KM LT, MIHKIZRERBL, 7+ b YAIBRERBRENT 12, &
777%avDvar ) ABR&ERE Tab. 10 IR L1z 88, BEHRRBEALT & b VEBBICET LT
B3LEsbhd, T} YA[IE I Kieselgel — 60 ( Merk ) AT ARRF v~ L, CHClg >3
TCHCIl3g: MeOH (40 : 1), (30:1), (20:1), (10:1), (5: 1), (1:1) B
BICA S ) —NTRBTEEARTTIS 7 & 5 Y1~10, WEEETI 537 a1 ~9 548 S tz, 7
729%a v2BIUTI v, Y3h o, ﬁEE'C’:"a"ﬁi%ﬂNib'tbK&. ‘E’ﬂ{’an. Hg BLU
Hg1 (R#F) OmEsRELLUREERS 098 o his (Tab.11),

Table 11. Column chromatogrum of the acetone soluble from
Hetsuka— nigaki wood and bark meal

Column chromatogram of acetone soluble from Hetsuka—nigaki wood
(charged 8.45g )

Eluting solvent Volume (ml) Fraction number Crystalline weight (mg)
solid

CHCl3 1500 1 98

CHCl3:MeOH(40:1) 1000 2 H, 239
(30:1) 1000 3 Hja., Hap 520
(20:1) 1000 4 73
(10:1) 1000 5 866
(5:1) 1000 6 1021
(5:1) 1000 7 921
(1:1) 1200 8 369
(1:1) 1100 9 301

MeOH 2000 10 137

Column chromatogram of acetone soluble from Hetsuka-—nigaki bark
(charged 22g)

Eluting solvent Volume (ml) Fraction number Cr¥s(tjalline weight (mg)
soli

CHCIls 2500 1 336

CHClg : MeOH (40:1) 1000 2 Hy 169
(30:1) 3000 3 Hg-1. Ha-p 1075
(20:1) 1000 4 3163
(10:1) 2500 5 1177
(5:1) 2500 6 1110
(5:1) 2000 7 4727
(1:1) 1000 8 4045

MeOH 2000 9 6090
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2 E£WHHER

Fig 1TOLIKHBEINIET T IV a v BEZNEONS 5/ —nicEd LK 2.0 g ICAR S ¥ 5o
28] ARSI E, SKENE0%ICITLE LD ICKIEMAL (F 2 gitk2mzaR) , 1
Ty o7 VERE S0, R SHARAL, 14 BEEFL, B LORCRAEEEEEL, JUE
Bk 4> 5B LTz o EBRIZ 5 [ETT- 12, Tab. 12iCid Tab-11 TOET7 77 Y a YR DO TOAE
MRBOBRETL I, Chb bbb aLICMIBE, PEHARTRY 7vav3, 6BKUS~
8 ICTEMMSH S . ABTR7 77 a V3K, BEETRI77¥a T KE®EBENETHE LD

Table 12. Results of termiticidal test of varions samples
from Hetsuka—nigaki wood and bark meal

Test materials Number of Degree of Test materials Number of Degree of
of wood dead termites toxicity* of bark dead termites toxicity*
Filter paper 0 0 Filter paper 0 0
Acetone sol. 13 100 Acetone sol. 48 100
Mixed fractions 12 92 Mixed fractions 45 94
Fraction 1 0 0 Fraction 1 0 0
2 0 0 2 0
3 9 69 3 13 27
4 0 0 4 0
5 0 0 5 17
6 1 8 6 8 17
7 0 0 7 12 25
8 0 0 8 6
9 3 23 9
10 0 0

* The number of killed termites in the case of acetone soluble
from wood and bark meal is assumed as the degree of
toxicity 100

fro FRABTIZ7 77 av1~10% WEBTR7IF 7V a vl ~0%, EhEFhBHBURSLIZD
DD HFEWSS, AT 92, MEMTII LBVET € F VAABOENL DEFE, LALILIC
BaD757y s ODREREAHTS E ABTIR100, MRETIINZ LUOVRBGTI7¥a YD
BilEEI33—KT50T, HBENLCHEREZERLTNEEVAL D, Fig. 18 KT b ATAR
OTLC K%% Lize B Eic Kieselgel G (Typ 60) (Merk) %M\ CHClg: MeOH
HoO(7 : 2 :15) (TR TEETEARE L UREBICKH 14 BEL LOYE 4 oh, KET
11752vav3,6BXU9IC, BEBTR777¥a >3, 5~8IC N FeClg XL IU
Pauly REICHEHE, EARBRBECHRERTL 7T J—nftemEEEINZbONRBINI, £
G, Tab. 11 » o 507 & HERR, BREIUBERTE SNl Theh Okl HNC >
WT LR EMA 5 T LR LTS
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1.0 Br SOLVENT sysTem; CHCL3;MeOH;Hp0=7:2:1.5
B SPRAID WITH conc.H2S0y
gy d\c:\ FS1TOSTEROL Eft?:L::nagl;::Nin;anowu,V,-meEt, Y;vELLOW,

= ¥ SCOPOLETIN

w NOREUGENIN
2 O Y's
o
o
or or
Br Y
O Br P p
Fracrion, 2 3 4 5 6 7 g8 9 10

Fig. 18 Thin—layer chromatogram of acetone soluble from

Hetsuka—nigaki wood

EBIWM LM RS O EEE
1 8 B
T VAT 502 a5, f—sitosterol BB L fzpis 0T VEURA1FRTH- 12,

737v373méﬁmp-iiﬁﬁ.UV,anuIR.712&7%»$&Uﬁ1ﬂ07bf
77 4 —O#s R 5 noreugenin'® (49) H& Uscopoletin® (53) Lk 5 2 b mp, 21,
fﬂ%%éntoThblZKﬁ?&ﬁmemMﬁn757757ﬂ*%ﬁdéﬁﬁ®6%%ﬁ&%
THW%%&%T“5O§BK*%TH7309379K%&m%%,ﬁ&%?ﬂ7599375~
MC%%ﬁﬁiééwf.wéwéﬁ%ﬁ&momr@ﬁLtmwdn6%%RKWDMTcanwE
umotobmbkﬁfu7aav3ygm,ﬁ&%?@???vay7&sam.%h%anﬁ&
HARIHE ORERE D 5 scopolin® (54) LMESNZLOMEMSH, 205 OMERE

Scheme 9 TR L1z,

RO 0.0
CH30m
(53) R=H
(54) R=glucose

Scheme 9. Chemical structures of substances from Adina

racemosa Miq .

2 EROR

2—1 pf—sitosterol OB LFEE

Te b YARE%ENT LT CHCl3 : MeOH (40 : 1) THEL, 752 a3v2%81:, 7
T PYEOBREECDERTE, KL 0.01%, BEHL 0.1 FREBTHEHRIIE SN mp.
140~141°C. Libermann —Burchard 58 #, 25 f —sitosterol LR L THMADBRT 2R
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»%, TLCTORIIEO0.82 (EBBAMAE, Benzene : EtOAc (1:2) ), BLUa—~H#R787 A
57 4 —T, R0, 40.5% (Silicon OV—17, 1.5% Chromosorb, 60,780 mesh, glass
column (3mmX1m), column temp. 150— 250°C (2°C,/min ), detector temp .
275°C, injection temp. 260°C, carrier gas : Nz 30 ml/min FID) TZh<ThER
L—FT B EEHERL I,

2— 2 noreugenin O &[EE

2—2—1 RO IHUE

CHClg: MeOH (30 : 1) TH#L7 7 7Y av 3%, Tab. 12ERTEDIC, KBBLU
WEE TR« LERMSEIB LU 2T ERLIEDT T HDT T2 Y a Y b SERRHDIHEHST
BRESEETS LERO L, BHEEMATA 8/ —VhOBE/R L, Hy s WMEHRRE & LTHAEL
1o AREH S OINER0.09 %, HWEEBH 5i20.5%, mp. 293°C (8D FE S, CioHsO4 : 3t
Wi C, 625:H, 420, ERE : C, 6257 H, 437, v22A~<7bw, 192 (M),
TLC, Rff0.54 (BB, CHClg: MeOH : HpO (7: 2:15) ), FeClg RIEBLU
Pauly %M, uv AELOH. 227 0m (e. 12589), 248 nm (e, 18197). 256nm
(e, 19055), 293nm (e, 3981), IR, 3300cm?. 2600cm! (OH), 1600cm™. 1620
a! (C=C—C=0). n-m-r. 632 ppm (1H, d, J=20c.p-s). 6.18ppm (1H,
d, J=20c.p.s), 616ppm (1H, s, J=07c.p-s). 2.38 ppm (3H, d, J=0."7c.ps)
HRo 0= bS5 74—, 458509, 524 (Silicone SE—52, 15%, Uniport 60/ 80
mesh, glass column (3mmX 1m ). column temp . 150~ 250°C (2°C/min), de -
tector temp. 275°C. injection temp. 260°C, carries gas.: Nz 30 ml/min FID)
LI Eo#E Iz noreugenin ik  —& T %,

2—2—2 Hg DA Fmt

FROS (Hgy) 100mgx 2/ —n 15 mlicE»L, BEOI T/ 2 4 VI —F 25 mlEm
Z, 7 EM, KBRICHKE L, REEEEL, prepative. TLC (Kieselgel G (typ 60)) (Merk)
KTZOFERELDIZL, n—~F4 v oFEM BEHRES (90mg), mp-115~116°C, TR
5347 CyH 00y 287, 318ME : C, 6407 H, 489, EBME: C, 6406 ; H., 493, E&

Table. 13. Results of termiticidal test of with various samples
from Hetsuka-—nigaki wood

) Number of dead Degree of
Materials . . .

termites toxicity *
Control 0 0
MeOH ext.- 14 100
Acetone sol. 13 93
p—sitosterol 0 0
Noreugenin 2 14
Scopoletin 11 79
Scopolin 10 71

* The number of killed termite in the case of MeOH ext. is
assumed as the degree of toxicity 100
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eugenin COBRMTHAIXBT¥ 3, TLC, Rf. 0.79 URBAMEMK, CHClg: MeOH(9:1) ),
A-—HRI0=2 057 4 —, BEHG 329 (REERT~T noreugenin DIEA LEE) L &ick
DERREFA—HETHICEERALI, - THRYE (Hjz-)) 2 noreugenin T& 3 CEMPEIN
2o 72 AKEH 5D noreugenin i Tab. IBIRT & S ICHFEMH 14 THOESE LR g4, 75
7¥a Y3IDEEUEHRB TEILL,

2—3 scopoletin OBl &FE

T2 FAEEHO CHClg : MeOH (30 0 1) C&23B8MT 7527 3 YIMBONIN, K
HELTWLL L, noreugenin i L7z € &idgmk L1z, ZOREL SR EHEL, ik OFE B
X, MeOH: ( (CH3)2CH)»O0 » 5B 2 ¢ hEL, Hg.p 2187:, MESRE mp.208 ~
209°C, £DMFEIZKRBHS 0.38%, BEEH» 502 0.52 B, TEMT, Cio Hg O4 3+%fH : C.6250
' H, 420 : RBME:C, 6229 : H, 420, <2 2~7 b4 192 (MY, TLC Rf 0.63 (&
BAZR. CHCly : MeOH : Hz0 (7:2:1.5) ), FeClgRis % Pauly HEBHE, uv AEtOH
229 nm (e, 12882), 297.5nm (e, 3020), 345 nm (&, 9772), IR, 3325cm” (OH)
1695cm™! (@ or 7r—pyrone), 1605em™!, 1505 cg! (5FH), n.m.r; 382ppm (3H,
s), 6.26ppm (1H. d, J=94c.p.s), 7.86 ppm (1H,d), 6.78 ppm(1H, s ).7.22ppm
(1H, s), #2202 b2057 4—, RESEE 4545 (B3 9~T noreugenin LK), &8
scopoletin & DEM. IR, n.m.r OB D SHE MFEL IC—FKT 3 CEERR LU, BHARD
5D scopoletin (2 Tab. 13#RT & Sic noreugenin OHEH 14 L, 79%8R L, 4 ED7 5
7% a3 DHEWEYE LEZHKRES A1,

2—4 scopolin OB# & FE

RBD7 7792V IRUBEBDT 57 a7, 8138 4 Witk 23 BLU 31 ERLIODT,
INODTF7¥a vy oBEURIOIELERS 12, Fig 18ABDOT+ b VARBEH S5 46 02
M T 4—-LEDRTT I 5 YEDELILSDDTLCHAR Llze 75 2+ 3 Y92 4B DK 5
LOBRINTOE, PHFES VA0 AR LR, Preparative TLCH»#XLEZ Stul:D
T, —IRf fED/NIWVF S Heys Hg-2, Hy-3 LU Hy-4 URFF) T8 L7o ZOWRIT KRBT
Hg1454.1%. Hg-p 5$85.2 %, Hog 1353 B BL U Hyg-y 185.5%TH» 10 C I/ OSNIKE >
5D Hyp BLUBMRELSOMETE75 772 v &b SABBRICS 9 scopolin il D ¥ (vi-
olet blue) 48 511, RffE1 5& scoplin DELEMMEE S -2, HRLORARENEET
BLEMHURIE D SIZ, ECTR—— 0=t 57 1 — (RBAWIE., n— butanol: CH3COOH
*HaO (4 :1:2)) €&k vscoplin it 42 Rf 1 0.32 DEWAEH H EDT0BE /) —1TB
ML BESXFEEL BN BRMET—FA3L0 70 BRVLATHSELUERNE CDELI, sco-
polin KU TET75 73 V& LTRBTO.2T % MEHT 1.3 BEE 108 RERAL ICE S ot
LT, KBPBL UL 5D 270mgH L8 1300 giC 224, SHEL L/~ 25k
¢130ml Mm%, 2 hr, BRL TIKIBET ~120 TORR, TV a0 LT, scopoletin %
g L7, #RLTHB OO scopoletin DRI KILT 0.13 %, WEHWT 0.6% THo 7=, LD
INIA—ADELEER—1N— 0<% }J'5 7 4 —~CREBL I, & S IR &HBRY scopolin iz D TH
ATAZMEL LT 5, scopoletin 192 (M) & scopolin @ 206 (M™T) 28t 2 eouy
(A S HELOH nm 232, 255, 294, 334) & scopolin KRS & & < —% L.

Bl EiC X 0 Hy. o DFEEKDS scopolin T&H 3 T & (255 ShTH3B,
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FAFM TLY

«vw:ﬁ#@K%ﬁ;Uﬁ&%ﬁﬁ?ﬁﬁﬁ@ﬁﬁmmm&ﬁmi5C&mbmot@f,%@ﬁ
SR SEERL, ABELURRBICEH I3 scopoletin H £ U scopolinMEERTH 5T & %R
b.%ﬂ%ﬁ%ﬁﬁﬁ?,%%ﬁ@K%TQZ%.%&%TﬁSB%%ﬁ%b%%C&%ﬁbtoﬂﬁﬁ
¢ 1273\ 08 noreugenin O 1 LMWK LTS rEZ oo, @ S OEM T scopoletin

DRWVEHEMEI T ZAREHD H D, ZHSDARICDPVTIRABROBRETICE BLImWEEZ TS,
coumarin BREK P THZ CERT TICW. Sandermann‘%)tCJ; DEEXNTNE, CTT,
ZnOEB A scopoletin & € DEEIA scopolin bREXHTH ST & DIBEREIEI N

B4R ENMUELHRME

F1H F

Wﬂﬂﬁﬁﬁ%%ﬂﬁb-VDTU@E@%§(,E@%EUTVDTUHE%K%E?éo%®K
bﬁﬁ&&u%%&ﬁ%%&ﬁﬁm%b,a<me.%wﬁ%%&ﬁmm%ﬁéﬁt%to%wﬁfﬁ
%wﬁgm%meumotximm&nw,@ﬁuwemKVDTUﬁ%Q%ﬁﬂﬁf5oto%1%
Kt@“tﬁ@@ﬁﬁﬂ@%@ﬁﬂ%ﬂTUKK¥$“K<P%§&LT.427$,Z%,Eyzm
«7ﬁ;ﬁ$.tyﬁvua%ﬁ<meﬁmb,?E@E%ﬁﬁfu<,iﬁ.xﬁ%wmwmﬁmﬁ
Lrgtoumbcnemmentﬁﬁﬁwﬁuﬁkiagﬁﬁ%gmmUenm<mb,vDTUm
%wﬁﬁmﬁ@%QME%MLtm%ﬁmiac&ﬁ%ientwtomiﬂ,%ﬁﬁﬂ&br,ﬁ*
Fowsvany, VavdaveyLEEMAOEHA MRS RYIOKAICK 5 ~15FRIE AR LI
b@ﬁﬁ%énfwtoC@Mﬂﬁ—ﬁ?ﬁ*ﬁ@mﬁ&m%@w@ﬁBMIﬁwﬂt%ﬁbD,Mﬁ
CivoT ) ERHETAhENSCH LTEREEMNELEIETE 0T, BRINLIBVDATLIC
Lréé@%ﬁﬂﬁ&&wi&iocmxiﬁ%wﬁﬁmgﬁwtﬁkéwﬁamiw.cne%ﬂﬁ
HIICEE L RESHACLERADPCERDL L LEEZ DN S, EHICOLOBBEDL O ITEKE
LUAE RIS TIMEEN S 0B L1 SO ORI E OB K2V TRI LE S & LT

mb@é*ﬁ%&%&ﬂ@ﬁBmﬁﬁoﬁﬂﬁ%m%mﬂmomtuﬁiw)@&ﬁﬁ&D,7vm
BB hfEf (L5 Ti2 G.Beckers®) OF MBS, T CTRCNEL VLY BHILH > HEHOK
T REEE SR & Lots, S —EsRETREC, HEb v eT IBRNEETHE DT
voT Y REEEHABRDAERBELI.

B2 EROT

1 HEER

C CTEGTHEEIR Tab. 14 1GR LI 2TETH 50 CHOEERTRBKOBEE L LT NaCl,
MgClz: MgSO,, KCl, ~a# vt+ +) v4& LT, Nal, NaBr & NaF, Z DD~ oy
vit¥ & LT, HgClg, CuCly, FeCly, FeClg &CaCla, ) 9 alE L LT, BaCl Balp
BaBrp. Ba (SCN), Ba (NOg). Ba (ClOg);. Ba (OH), Ba (ClO4)2 &BaFg, TOD
o E LT, NapCOz, NaOH, NapSOy» NaHPO4 » NaHCO3 & NaNOs Thbo
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Table. 14.

Inorganic salts examined

in the experiment

Inorganic salts

Inorganic salts

NacCl NaOH

MgClg * 6 H,O Na SOy

MgSOy* 7H0 NaHzPQO4* H O
KCl1 NaHCOg3

Nal NaNOQOg

NaBr Balgs 2H20
NaF BaBrp*2Hy O
HgCl, Ba(SCN) 2+ 2H20
BaClp+*2H20 Ba(NOg)»
CuCly+ 2H 0 Ba(ClOg)2 *H0
FeClga* 4 H,0 Ba(OH);+ 8H;0
FeClge* 6H -0 Ba(C104)
Na;COg+ 10 Hp0 BaF,

CaCly

2 WKAMBIZONWT

BRRORREBY K3 HTH505 ZD5 5 NaCl 2480 BEEH T 3, Javdaney
it v AR R UBEOHME 3.5 SRIFS B D CRARBEN 18 € £V~ v+aovyk
BREERTA58 (UTFTNT) 204207 Y RKBINRE LT 3) KARE €BAEHH - 1, L
0 LKDEKS?TH2 NaCl Bl ©i20.5 mol dkz# 10 ml #0.29g)8VavF+avey Kk
%458ﬁﬁﬁéﬁhd,ﬁﬁﬁu&&32K§?5o%C?,thleQS)%gﬁtbflgﬁ
HoagaasEko entt), (NaCl, 78.5%. MgCly 9.6 %, MgSOy 6.14%, KCI 2.11%)
KEBTHLIICNaCli229% MgClp 30.36%, MgSO, 2 0.23%, KCI i3 0.08 % ok
ﬁ%%gb.@ﬁ#@mlom%%nenvl9*;¢vvxm4sgwﬁﬁéﬁtoEéﬁmawt
REFEO 100l TLHELTARSEI, KR Fig 19 1R T,

3 &PHER

ﬁﬁm&m%%w%ﬁmm&*ﬁ?ﬁﬁLtéw@vD7U@ﬁﬁil@ﬁwﬁméﬁmbtﬁﬁﬁ
TRUL™, 1 BBICE U TS 07 ) R TR SIS I HE 75 5 & B LI, ZDEBaCly
Nal%&U NaCl Lo\ TRUBEBEOREES 3 1. ERELEE L, ZD 50 BMEE- T3 AK
(MST)éborﬁbtouﬁﬁﬁmomrufnrVToﬂwéébﬁtﬁoko

ﬁ*ﬂEKOWT:FmJQKﬁmﬁiU%n%%ﬁ?éﬁﬁﬁKﬁhf®ﬁﬁﬁ%ﬁLtoCni
Dﬁmmauﬁﬁmab.%nmﬁi&ﬁr&DNunmﬁo&6%(%%?5&&.s;v%ﬁﬁ%
B4 (mixed salts) 5L ZOMRMEIRIZIZBE T 250K B D1kl O BN EE TR < h
3T Eibds -, BAKIKE AU X DBAKMBEICX 3 2 BMENDIZC 2 TE b B 1IEBLIA
Kﬁﬁﬁﬁﬁv&¢$“ﬁﬁwﬁm¢ﬁﬁin6tb&ﬁbntoWE@&ﬁKﬁﬁ%@é?é&%@
ﬁﬁﬁﬁﬁﬁﬁ@ﬁﬁﬁ®§W$ﬁM?ﬁ$ﬂéC&mbmotwv.éémﬁkbt4ﬁwﬁﬁmo
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NaCl 1

2
—37 MgCl2
o Mg SO, 1
‘c KCl —]
"
o Mixed salts |
o
£ marine inorganic

salts N

1 2 3 4
Termite-proof value

Fig. 19. Termite—proof value of wood meal impregnated with
marine—and inorganic salts

WTHEBOBV S DRE SV DEEVH O, B SORETHEMRBREZT - LR Z Fig. 20C
Tl PROBAKOHEMEIZ ZNENOBRE DRBEICEVEETH > 7 LlED & 5 Tk
HRGENSZ L, BRKOERSTHSNaCl s CKE(HFET B L3O DT, £
£ UM EDHBEONSOF AT GEEE26), THAF (24), #¥F797vaky (1.2), o

NacCl
m( MgCl2 =

NaCl
MgSO, —

NacCl
KCl |

MgS04 ]

MgSQ,
(MLt —

MgCl2
gKCl J

salt
Lo

~

inorganic

ixed

~—~

M

1 2 3 4
Termite-proof value

Fig. 20. Termite—proof value of wood meal impregnated with
mixed inorganic salts

a2 (L0), VavuFawey (1L0), =w7/,¥v1 (0.85)78)036*19}!&1(,?, -z, 74
TOBAIZ0.5mol . NaCl 2.7 ml (FRHEEE 0.6) &7 4 T A 4.5g AR ¢ FATMRIE 3.2
(2.6 +0.6) KHEBEICHE LIz aT) RRET-12, COLITERICLD, WERHFOH
BiE, % 0 E & UTHMERS ICEKIE T 2 FURE &R IC X 5 ik & O IR EREBR LS
LEIDLERIFLELD & LI, Tab. 15ICRTERBER LD, Vav+a y=vETAFRTRINK
G 32 8T L, Y awad30, =7/NY4, #3797 90V EF4TRPPEN 2.9%
Fltzo LIzhi- THEEEEE bEEA OHEEME & NaCl 5 & 2P & ORTICIZIZ IR bR
AN EVZLE Do

%KLL DB ICOVD TIRE % 0.5 mol HE10M £ 2v+ 277V AR 4.5g KARIEN,
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Table 15. Termite—proof value of the Okinawan woods impre-

gnated with 0.5 mol NaCl solution

The inher- Dosage of Termite-proof value
ent termite 0.5mol NaCl Calculated Experimen-

Japanese Scientic name proof value solution. value tal value
of the (ml)
trees
Matebas hii Pasania edulis Makino. 0.85 11 3.2 2.9
Ryukyw—matsu  Prnus luchuensis Mayr . 1.00 10 3.2 3.2
Gajumaru Ficus retusa L. 1.00 10 32 3.0
hi (Oki -
Kaslx © ma.lwa Quercus Miyag: Koidz. 1.20 9.1 3.2 2.9
urazirogashi)
Akagi Bischofia javanica Blume.. 2.40 3.6 3.2 3.2
Deigo Erythrina indica Lam. 2.60 2.7 32 2.9

FI2—Fig. 24 IR T L S ik OMBIE T 53 NaCl., MgClz2, MgSO4 &K Cl itoWTizR
mol BHEHML, MOBBMER L L SicmmE L1, TORRETET Fig. 21 IGR'L 12, Fig.21Ti

E3
o

v
o

NuMBER OF DEAD TERMITES
~nN
o

—
o

Fig. 21.
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Results of termite tests of wood meal impregnated
with sodlum halides
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Fig. 24. Termite—proof value of wood meal impregnated with
inorganic salts by which some termites were killed
during 2 weeks
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BaCly DR, &b/t v ADHRICER L 351N DDDY ) o afteEBIML TRFL
E3E Lize ©h SOREE Tab. 16 10K Lie ¥u 7 VRARMK2ZAATY T P A A=k ]
i3BaClpi3» 4{tA%, 3BETIIBa(Cl0g) T SHICH BE T2 Ba(OH) @b 1{t&9T
0, ) v AERBOTUC LTHHNORED L HFY ol & SICHBHEERET T 5 DICES
REHMOTHZvaT Y ORBAICKETS T o P THAEREBICONWTRIT LED & L

7o b/ TIDOOTOERER% Tab. 17T ICR LIS, 2BMLIAICY T ) ELRIELEEDE

Table 16. Results of termite test of wood meal impregnated
with barium salts

All termites were killed at

2 days 3 days 3 days
BaCly * 2H20 Ba (C103)2* Hp O Ba(OH)z « 8H20
Balg ¢« 2H20 Ba (ClOy )9

BaBry * 2H0
Ba (SCN)y* 3H20
Ba (NO3)e

Table 17. Inorganic salts. by which all termites wers killed

during 2 weeks, and number of protozoa

Inorganic salts Number of protozoa

HgCly

BaClg * 2H20
Baly * 2H20
BaBrg*c 2H3 O

Ba (SCN)z * 3H20
Ba(Cl103)2* Hz0
Ba(OH)* 8H20
Ba(NOsg)s

Ba(Cl O4)9

NaF

Nal

NaBr

CuClgz * 2H0
FeClg * 4 H0
Fe Clg * 6 H20
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(b LT3 DRSS 7o, H LA X =54 (B0F4E) LOLBRRMERAST

E2H KBROW

ARROERREH, MERBRBERAFIHE (PERHER) OXRML Hd 1225+ 20FEGLM
K THRTCOERET) LEEFINLOOEEAMES 2, FhARIEL R B R AR A T R (AR IR L)
@E%AAV+f§¢©@2MOi90$(igﬁki,G.A.K5m2$)&ﬁﬁénn§®%aﬂ
B3, KBORHHLOA X+ (30F4) 2mA, BMET1 LIS v a7 ) RRICDONT
BB 1 BRI ESINT a v 7 REKBR ETHAREIT > 12, PEO/MT By VA urest e
A EL ey IHERAD, ATv0T YCAEXYE, TORERD SHMEETRY, ABTRYaT
) DEGERRL L ORHIAED S, HEEEZ KD, T ODOKRE Tab. 18 IR LT

Table 18 Termite —proof value with Inumaki wood block and

wood meal

Termite — proof value
Test materals

Block Wood meal
Number 1 1.06 8.9
2 1.03 3.0
3 1.03 1.0
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Fig. 26. The isolation scheme of termiticidal fraction
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Table 19. Separation of active fraction from each Inumaki

wood
Test MeOH ext. Ether ins. Acetooe sol. water sol. Inumakilactone A
materials (%) (%) (%) &) content (%)
Number 1 4.95 2.91 1.77 0.39 0.014
2 7.05 6.00 2.84 1.19 0.011
3 3.80 3.45 1.38 0.20 0.004
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Fig.27. Termite—proof value and number of dead large trpe
protozoa tested with each dosage (mg filter paper

2.0g) of MeOH ext. from Inumaki wood (Podocarpus
macrophyllus D. Don)

DA Z 7 —Nfhiti¥) 68 1% S TIHIEMAH 3.5, 136 1G5 T 3.9 BIU2T2BE TS5 ER LG
SR OMME &b ICHKBE O RS 53, RRAERICERSRTAE T2 by TOROKER L1 2
O 6BMEHRE TAR 7 0 b 7R Bbs 320 I, 136 M5 T 380K, 2725 T400LTH 2,
PEOREROKRELIBRS0 b TR SR L, VU DR & & s LTWE, ¥ 24,
BARF, €8, ~Vh=#%, THAF¥FELUA F 7RI ICOOTORRSE Tab. 20 KR L 7z,
CCTRONIMRMERE 1 8 TF Ui H8ME & i LTRENICETENE (10.3) &5 T3,
CHATHR TORBRMAIO 14 AR THBE S BH L7 0 ikt LTS EIERE LT3 BMERA L-C



604 WA BEHPHAME W25 (1978)

Table. 20. Termite—proof value and decrease number of large
type protozoa

Japanes name Scientific name Dosage Termite- Decrease number of
(mg) proof large type protozoa
value
Sugi (jisugi) Cryptomenria japonica D.Don 168 3.5 310
336 3.8 360
672 4.4 400
Sugi (introduced) 95 34 310
190 3.8 350
380 4.4 400
Sendan Melia azedarach L. 80 3.4 300
160 3.6 340
320 4.2 400
Hetsuka nigaki Adina racemosa Miq- 338 2.8 250
676 3.1 330
1352 3.5 400
Akagi Bischofia javanica Bl 100 2.2 125
200 2.5 230
400 3.5 300
Ohamabo Hibiscus tiliaceus L. 80 2.1 120
160 2.5 220
320 3.4 260
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Table 21. Termite—proof value and decrease number of large
type protozoa

Test materials Dosage (mg) Termite—proof value Decrease number of

large type protozoa

Creosote 33 3.9 10
66 5.9 55

32 8.4 80

Na—-PCP 6.6 6.9 210
16.5 9.4 240

33 13.3 340

Dieldrin 3.3 9.8 200
6.6 12.9 310

16.5 16.7 400
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Summary

Tremendous species of termites live in the tropical areas. As termites have brought about
severe economic damages, investigations on termites woods interaction had been made by
several workers.

The first of this chemical investigation on termite-resistant wood was reported by
M. Oshima, who isolated termiticidal oily substance from Callitris glauca in 1919. Afterwards,
many termiticidal substance from tropical wood species had been reported by G. N. Wolcott,
W. Sandermann and others.

Description on the termite-resistant wood species in the temperate area of Japan was
made by H. Watanabe and coworkers and this was followed by isolation and identification of
numerous termiticidal substances by T. Kondo and 1. Saeki and coworkers.

In this theses, the relative values of antitermitic actitivities of 18 kinds of subtemperate
timbers grown in the Okinawa islands and two kinds of timbers in the temperate area of
Japan against the subterranean termite, Coptotermes formosanus Shiraki were estimated. A

method for termite tests by H. Watanabe and coworkers was to say, that each test termite in
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the form of small block was exposed usually to attacking by termites including 300 workers

and 30 soldiers at room temperature and relative humidity of ca. 98%. After feeding for 40

days, the percentage of weight loss of timber due to the termite attack was determined.

Now, the auther has proposed an alternative test methods, in which the antitermitic values
were measured by weight loss of a group termites during test periods for two weeks. These
two methods were adopted to caluculate the antitermitic values quantitativelly.

Wood materials for the termite test were prepared and examined in the forms of small
block, shaving and meal respectively. Very differently from the results in the two formers,
antitermitic activities of Sendan (Melia azedarach L.), Hetsuka-nigaki (Adina racemosa Miq.),
Ji-sugi (a local species of Cryptomeria japonica D.Don), and Inumaki (Podocarpus
macrophyllus Lamb) were remarkable only in the case of wood meals. Furthermore, the
names of the wood species disclosed here agreed completely with those of the
termite-resistant wood species for construction handed down to nowadays in the Okinawa
islands. It was therefore, belived that the termite test of woods for construction was more
adequate to performing in the form of wood meal than in those of small block and shaving,
and further the termite-proof value of woods for construction appeared after long periods of
weathering would be dependent mainly upon chemical factor, namely extractives in the wood.

The termite-resistance of Sendan and Hetsuka-nigaki was, therfore, investigated on the
basis of above experimental results. The relative termite-resistance was different in different
part of Sendan trees. Although the methanol extractives from the barks were more effective
on the termite-resistance than those from the leaves, woods and seeds, the woods were
chosen and examined because of its economic importance. It was shown that the termite-
resistance of the Sendan wood should be attributed to the neutral fraction of the methanol
extractives which could be divived into three active fractions. Among them, one with higher
polarity and the highest activity contained both nimbolin A, a known limonoid and an
unknown compound, C23H3805 as maijor substances causing termite-resistance of the Sendan
wood.

Extractives from Hetsuka-nigaki was then examined for the next species. As in the case
of Sendan tree, extractives from the barks were more active than those from leaves and
woods. The termiticidal substances from the wood as well as bark were found to be in the
acetone solubles, from which B-sitosterol, noreuganin, crystalline scopoletin and scopolin were
isolated by the method of chromatography. Out of these compounds, scopoletin and
scopolin were shown to be main termiticidal substances and noreuganin to be less active.

One of the traditional method of wood preservation in the Okinawa islands was based
upon soaking woods in the sea water. Termite-proof value of the Okinawa timbers
impregnated with sea water as well as various aqueous solution of inorganic salts including 27
species were estimated and compared. Impregnation of the wood meal with sea water was
shown to be very effective as expected. Among inorganic salts, HgCly, barium salts, and

MgCl, were most effective.
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Termite-resistance of new wood meals of Inumaki, one of the most and important wood
in the Okinawa islands, and that of very old wood meals of the same species which were
used as coffins about 1225 and 2510 years ago respectively were compared from the view
point of weathering. The longer the period of weathering, the less amount of Inumakilactone
A, the most termiticidal substance from Inumaki wood, were contained in each sample. This
explained well the order of decrease in termite-proof value of the weathered sample. As
described above, the termite-resistance of wood is contributed mainly to the extractives from
wood. Further investigations were made on the relationship between the termite-resistance of
the various wood extractives and the number of protozoa survived in the intestine of a
termite. Commercially available synthetic insecticides were also examined for comparison.
Both the extractives and the commercial insecticides decreaged the number of protozoa.
Especially, the order of decreaged number of large type protozoa (Pseudotrichonympha grassii
Koidzumi) was similar to that of the termite-proof value of the extractives as well as the
commercial insecticides. Therefore, estimation of the number of large type protozoa can be

used as a method of termite test.




