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Wood meal (100 g)
[MeOH extraction

MeOH extractives (22.50 g)
IAcetone

Acetone s'oluble (15.13g) Acetone ixllsoluble (7.37g)

Column chromatography

CHCl3

CHCl;

CHCls: MeOH (50:1)
CHCl3:MeOH (40:1)
CHCIl3:MeOH (30:1)
CHCl::MeOH (20:1)
CHCl::MeOH (20:1)
CHCl5:MeOH (10:1)
CHCl5:MeOH (10:1)
CHCl3:MeOH (5:1) 10.
CHCl5:MeOH (1:1) 11+
CHCl3:MeOH (1:1) 12.
MeOH 13.
-MeOH 14.

1 Separation scheme of termite-active fraction

Fraction

O NSO wd

from Guettarda speciosa L.

+ Termite-active fraction.

T b Y AEER % D ED Kiselgel—60 (Merk)
IWERIE, XF ) - VERMHEHEYE, HT
) D LERD 20458 D Kiselgel—6012 % 720 %
JUURNVL LAY ) = VIRETAECABEL, 14
D777 vavilaBEllz, A7s70u< b5
74 —DFERERTIZ, Fho0EYRBOER
ZR2INUIZ, CNEORBESIEAS /=)
HHEDICREBITL VS, JITIEAY ) — )
MY CFHIEREE100E Lz S WO LB O
IR HIEE S RE U 2B OBEZR L
2o T b VETSERIZ8ATIRS, T+ b Y REALR
WB16THV, 7773 avIlETS v a v~
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®1

Column chromatogram of acetone solubles from Guettarda speciosa L.

Column chromatogram of acetone solubles from the wood (Charged 15.13g)
Eluting solvent Volume (ml) Fraction number Crystalline Weight (g)
CHCl; 1200 1 0.36
CHCI; 3000 2 0.09
CHCls:MeOH (50:1) 1000 3 1.98
CHCl;:MeOH (40:1) 2000 4 0.79
CHCl;:MeOH (30:1) 1000 5 1.11
CHCl3:MeOH (20:1) 1000 6 0.16
CHCl3:MeOH (20:1) 1000 7 0.07
CHCl3:MeOH (10:1) 1000 8 0.29
CHCIls:MeOH (10:1) 1000 9 0.61
CHCIl3:MeOH (5:1) 1000 10 0.76
CHCl5:MeOH (1:1) 2500 11 G-1 3.31*
CHCl3:MeOH (1:1) 1000 12 2.15
MeOH 1000 13 0.98
MeOH 2000 14 0.42
+ Termite-active fraction.

%2 Result of termiticidal test with various samples

from Guettarda speciosa L.

Test materials | Number of dead termites |Degree of toxicity*
Original wood 33 100
Extracted wood 1 3
Ryukyu pine wood 0 0
MeOH ext. 33 100
Acetone sol. 28 84
Acetone ins. 5 16
Fraction 1 0 0

" 2 0 0
" 3 0 0
" 4 0 0
n 5 0 0
" 6 0 0
" 7 0 0
" 8 0 0
" 9 0 0
" 10 0 0
i 11 26 79
n 12 0 0
" 13 0 0
" 14 0 0
Mixed fraction 26 79

* The number of killed termites in the case of
original wood is assumed as the degree of toxicity 100.

W7 773 vINIEFWIIRBERSPBITLT
WBZENDDPB, 2DT7 T 7Y 3 vidkEEHEY
HPRS >R EE LELINIZDT, 51T
B2 ICRT EHIZHE LI, §5bETTI Y g
111 Kiselgel 6001005 & # W, EEfE =+ )L
ALY VOREBRETHEEEL, 60757
YavIiZOE L, BIICENSDEYRBROKE
RERUI, TH AT /) — VHEY DT

- >

—

(4)

Fraction 11 (3.00 g) of acetone soluble

Column chromatogram

EtOAc 2800 mi  Fraction 11-1. 0.03 g
EtOAc:MeOH (20:1) 2800 m! - 11-2. 0.03g
EtOAc:MeOH (15:1) 2800 ml 11-3. 0.05 g
EtOAc:MeOH (10:1) 2800 ml 11-4. 0.08 ¢
EtOAc:MeOH (5:1) 5300 ml 11-5. 106 g*
“EtQOAc:MeOH (5:1) 3000 ml 11-6. 1.67¢g

2 Separation scheme of termite-active fraction
11.

+ Termite-active fraction.

# 3  Result of termiticidal test wiht various sam-

ples.
. Number of | Degree of
Test materials dead termites | toxicity*
MeOH ext. 33 100
Fraction 11 26 79
Fraction 11-1~11-4 0 0
Fraction 11-5 (cryst.) (G-1) 26 79
Fraction 11-6 0 0
Mixed fraction 26 79
Acetate of G-1 26 79

*The number of killed termites in the case of original
wood is assumed as the degree of toxicity 100.

HE#100& UBEOREBOFEIEHE % G
HEREULBEOHERZR LI, 797 Y3V
115579, #hEX5IZHTA7a<w NI LT
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1.2 FUERD DR
R1ICRLIZEAIZZ7aakiVe LAY ) — )
OREBRI V777 a3 v1IBEsNIh, —
HmRYEE LTESNIZDT, XHICN2ITR
TEHILT I atr—YarvETY, BT
ViAZ )= (5:1) OREBHELVTF7
Yavil—5%&Ek, BEZBELTOL LER

MWYBENIFHL, 29/ —VEV L4V Tol

I—-TNVTHEEZCVETE, BEEPRER, B
F229—230C, NZE131.60%, TLC, RHﬁOS(
%fﬁ J0auRVh LAY ) =) iK (7

2 ), Molish—Udransky RIS, To%5 \1‘):(
UV, 'H—NMR, BH—NMR 2 EDT7—% L1
U= vEREIN, TREbDEATZ VIENT
W= X)) OB OFEER (KREBDKITI % DIEE

Rf value

02 04 06 0.8 1.0

MeOH ext. (jIE:===::zxj;CIJ ===

BluPVP P Br Br
O——=

Acetone sol.
Fraction 11 O QX x0O
Y PBluPVP
Fraction 11-5 -
(G-1) P

3 Thin layer chromatography of termite-active
fraction.

Notes : Solvent system;CHCIs : MeOH : H:0= 7 .
4 1 2, Color symbols;Blu : Blue, Br :
Browm, P ! Pink, V . Violet. Conc. H2S0.
sprayed.

ZIRNT) THBHIENPELhIZI NI, 2BEE
B ® TLC M%Z2B 3 I1Z/R LT,

7yETOMNIT

ELoic
vaT7VEOEIEALIEIAMOAZFKERE L
TWT, BV —2AB LU £va—RIEHEL
ah, V/zZvidFEAEZFOETHMBEINLD
FFHMINTVE, 20 ya 7)) OEREN
WSREEME /N7 7)) T (Lespes 1856) A3t
ibfmf -2, NItka—-2E, K
WWEMUjV%%uLb,%E%%@%ﬂ
b®“m%§% T U, R U RAEY IT I IHER,
KB LR ALY, ZOBERYT ST 4V
X—mGEEgY N7 7)) TEYQTY)BFALT
WabEEZ 5N TS (Hungate 1950), Fi ¥
o7 EBERr PR TLRETCES13E, B
EHEEOYBVEYTHLEETE S, LEAEKR
M0y v BIEHIB EFBTRIRS N, &Y
ERBIIEENHEROEENP S, Yu7 ) OFHA
THERIL, ZOBYEZI»SERUKSNIED
Har0, a7 ) ORI ZERENICEZEDR
LB, NI T )T HBEFL, ZOHRICI3ERE
BREZETETHOLHDHH L0 (FeAtE 1971),
TUCEREEEZRRLUIZETHAHEL AN
5 (IMARER 1977), BRE Yo7 )H Z0f)
HhTml, bobbEEDOREVLDIIA YT
7 (coptotermes formosanus shiraki) 12 & % 73,
F DB IS KB ( Pseudotrichonympha grareii
Kaidzumi), " B (Holomastigotoides hartmanni
Koidzumi) # & /N (Spirotrichonympha leidyi
Koidzumi) &N ENEFL T35 (Koidzumi,
1921) >0 7 ) OBGERD LI 5 EH| D VEFKE
fEE LT, Yya7 ) BROEIEEEEICEEERL
THICESLDD, FIEBRNOREEBYICE
RUTya7y oXREEIMEE L KO THERT
BEVIERAF DD, 2V YuT Y BKLE
BEAORBEIZ I 5L TYH, FESYRNI T
DTHRT 5 EICE-T, £ho—A0A3
O — A5 T HBERDHWH 5 < THILRE
W ry, REMIEY a7 ) B L THL
ENDZETHB, ROV TT)RERRANE, ¥
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BICRIERT A L0080, HHVIETYTT
D EREEBICHAIER LTS Db RO N
B, WOhbYUTY OBFREELZTOEE,
RAESICGT 2FEH HERABELEER L 20
NEVF 2V, T b E5RORAIIMESET
UDHEBEBLRZ LBV ENERINELHT
b, TR YTTYDEEE (TabVT)
XX T AN D DEBIMGFE ATz 2 &1TD
TRz,

1. KBRS YPEEFOOTYEE

/X784 % (carica papaya L.) \XEHT A ) 7
WRETEE &SP K O EmEE I (HEhT)
WHHEREINEBARTH S, BTV AHTA4 F,
Carpaine Z & #, HHEMERITIERA L, MEHME
HZRTEREINTVS, KRBEEFIZIEY v
N B ERER—3%4 v —B L O mercuripa-
pain 2 &%, F VN7 EHHELEB L OBEFESR
B S UCHOLONT VS, EEBFHITIEN
<OLDOHWREPIONTVS,

KBOSNSAVYRERZFTVORL, LIFVHED
<O, BEKLVBEBEENKOBEFME L
Formol REETHIE L, [PUISYLTED,H0.50
RO/ 4 VBRI [PUISS EAm.0.48% 7R L 1E
EAERIVETH 12,

PHEIC LECO BB IR KB R & HIROBED
REEBZDPATCERSE, /307 ) BI%508E,
FEBESHERAL, Z0ETFHEBBROELS
VMOBEZBR UL, 2noDHRAZR4ITRL
2o MICBZROKEEE LTS (50%0>a7
UMITT 5 HH) OBFRERLE, 2h&D
LTS0RESEEMVKE L, 2% 090, 150,
200mg ODHEE5—6 H, BEEN/NS 1, 10,
20, 258 &K U'50mg Ti1d 8 —19H, 5mg Ti24
HzEU, A5 ICEFEESYO LT50&H%E
BQBRERLI, §k8bb, BEEHYOLT
5013 5 E25200—25mg T3 2 H, |5 EH20,

200r oo
o
) 150“ ®
5
o
B
©
B
=
&
=
) 100
= oe
=
0
£
)
8 50+ o8
o)
5 \
0@
o
S
! L 1 1 *‘0‘?
2 4 6 8101214 16 18 2022 24 Days
LTso
4 Relationship between dosage and LTs for
termites.

O immature fruit juice from papaya lyophilized
powder, @ commercially available papain.

200{' ®
2150k e
k=1
Q
L
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(o}
w100+
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=

o]

E

[+3]

Vi)
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& 50 o
fou

21 6 8§ 1012 Days

5 Relationship between dosage and LTso for
protzoa of termites.
Symbols are same as Fig. 1.
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DLTS0DEmE K<FALTWVS, {220
TN TII/NE (1921) Ik VEIER LIz &S
1w, BASYMOERBEIUOREZILENPS3 DD
¥ 47 (K, #, N KXBlTE, 0 VR

DBE, BEBYOHEY H1E, NMNIOLONEIZ
TR L, DWTHEIE AFILTHE T 5 EPS
PIsIE Y, NI BARERS YT ORE
IS H B T ENTRENTZDIE I DIED
HTUBHTTH 5B,

2. 4Ta7 VD2 ONBEEERICRETH
HUERSDRE
miif Axya7) BHEERs 28R
ERRBBRIC A U T W B RAEB DR I
¢b BB O EFEIT 5 2 &I &0 UM
A EDEEDOREIEMELASZEZAS
I UTze RIRU 72 & 5 ICREBY 3 RAKI(IEH B
FUOBZELEORBICKE ZREZEXIZLTO
%, 2 OMKEMBIIZY a7 ) RROED, b b EE
ThbH, I TREEHYE V0T ) OFRAERR
DFEHEB B OIHEERY A 2vaT ) D
VT —¥B LT T T —FEEICB XTI
12>V TREESYOEREIZ S HFHT L T in vitro
& in vivo THAN, ZOEHFHZMAH & LT,

2.1 »yar7ioers—t
HBERROFALIIF 6 I1ITRT O, ya7
V) B%E17760C (5.33g) WWAHBOBEMET VIS E

Subterranean termite
(Coptotermes formosanus Shiraki)
worker
M/20 phosphate buffer(pH 7.00)
(<10 vol.)

Homogenized for 10min.
Centrifuged at 13000rpm for 30min.
Sup.

Dial}ized at 5°C for 24hr

Crude enzyme sol.

Lyophilized powder

6 Preparation scheme of crude enzyme

1/20M—") Y B8V — ¥ #REVAW (pH7. 00) 2 A,
AETFA AU, BOSEE, FiB%, —BRBE
BATERL, BEEZERL, BohskhRzAL
2o W7 —FPIEHORIEXREEIC/ST = b
T2 /)= N—B—D—Nnats /44K (EH
#) ZHEY, BEKE IEENICHEERSD #
Z 1z b0 EHMBERAR (50—1004g) %bix, pH
5.5, 50C T30 RIEZIT - 1248, 1 M—KIRY —
FEMx, HE4Onm CHRIEEZRIEL 2. E
JIEDERE/NTZba T2/ =) ug ICHBE
L, @%ﬁﬁ&bko%®#%,ﬂ8,9mﬁi
& D I B pH 5. SR IC, EIEIREIE50T K
T ;&é ZEND» B, ol pH EIBED in vit-
o TtV &y, NYHZHTFOEEKS, Na—
PCP, 81, 7 LAV — MUK RE TRISS #,
YT —EIEEZBIE U AR, RI0ICRT L&D

Crude enzyme

buffer sol.
(< 10000 vol.) 1ml
+PNP 5ml «—0.5ml

+buffer sol. 0.5ml
Incubated at 50°C for 30min.

Centrifuged at 13000rpm for 30min.

{

Sup.
+1M NaCO3z 2ml

UV at 410nm

7 Measurement of cellulase activity

[u—y
[\]
1

PNP ug/50 pg/30min.
[\ =N (o> o0 El
~
~
o
/

Activity

8 Effect of pH on the termite cellulase activity
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Temperature
9 Effect of temperature on the termite cellulase
activity
12
. 10 O,
é g \8§g\ ' 1. Sendan
= 6 \0\8‘11'5 2. Hetsuka-nigaki
Wy Noy 3 3 Na-PCP
8
o 9 4. Na(Cl
2 .
~ 5. Creosote oil
2 ¥ 5 -3 -1
5 o4 0 1010 10 M
o Z -5 -3
< A 10 10 10 mg
Dosage

10 Effect of termiticidal substances on cellulase

activity (in vitro)

12 Send

. ) endan
g 10 Hetsuka-nigaki
E 3 Na-PCP
< 6 NaCl )
b:‘f 4 Creosote oil
<D
S

> ¥ , O—9

Rt ES [=) =) >

2 § 8§ B
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tze —H, BIRUIZEL T —FDBA &R, )
BEKZITHBELEZYOQTY OO 7T —BiE
MO INS o1,

3. Zq4YEVYOIOFY

S B, HAFMIRE S F WA B O RF A K,
WEEEEEEZ~Y NET5 TARBMER (<
vrua—-7%&t) OREEEBEDREICET A
e, D—8E U TBMSE, 60FE7 4 ) E YT
BRI OB E, BHHEAE UCORBEICEY
B, OT —< TEMT LB, ZORK
MRS OABEEZRET A2DICY 0T ) 2 H
WBI &Ky, MERO—RELTEDEED Y
U7 ) EYBREICEL»E D hERETL T,
SEFRE L2 aT Vit 4 BTN KFERE
BRAEAEREICCEEZBBEOVL, 4) Mic

(11)

(in vivo)

) Macrotermes gilrus
Coptotermes vastator Light =)
Natutitermes luzonicus T& - 12, £ U 12 ZH)1%
a7 v0.5%, 2%, 7Y FOERS
20.2%, 0.1% %2 NENDREIZLBH EHICT2
gDIFRICER I &1, BEZ5%LICHERS ¢,
WHITKEMA, a7 ) iEE305E S ok 3 A
BAL, /v 780 ryBi02ya7 ) hRET
R ZERILIZ, 2NoDRIZRI~IFET
WKRU Tz, 2o OER &0 SRR U e 3Eiiz
HEERMESE, 20 a7 YRBROBEICH,
5N %> a7 )& Coptotermes vastator Light &
Natutitermes luzonicus 73824 T 3 5 BHHH S h iz
Boli, DT DERDIEERDDIBEKICIETE
YarTVeERAWSIEIIUL, —F, FDAED
YUT)ROOWTIFEBYOBRZ T - 145 R,

rocerotermes Los Banos

Hagen /)



#F 4 Result of termite test against Microtermes Los

Banos.
Materials Aftgr After After
15 min. 2.30 hr 4.00

2% chlordane-1 Active Knock down all | Dead all
-2 Active Knock down all | Dead all
0.5% chlordane-1 | Active Knock down all | Dead all
-2 | Active Knock down all | Dead all

0.2% extractives-1 | Knock down all | Dead all

1 -2 | Knock down all- | Dead all

0.1% extractives-1 | Knock down all | Dead all

1 -2 | Knock down all | Dead all
Control-1 Active Active Active
-2 Active Active Active

+ 5 Result of termite test against Macrotermes gil-

vus Hagen

After

130 hr 2.30 hr

Materials

Knock down all|Dead all
Knock down all|Dead all

0.5% chlordane
0.195 extractives
Active

Control Active

% 6 Result of termite test against Coptotermes vas-

tator Light
. After
Materials 5.30 hr | 12.00 hr | 15.00 hr | 20.00 hr
2.30 hr
0.5% chlordane | Slow Knock | Same |Dead all
mortion | down
0.1% extractives | Active | Active | Slow Knock |Dead all

mortion {down

Control Active | Active | Active |Active |Active

JREE % FE U TV B DL Coptotermes vastator
Light (HEKDA4 =va7)ilfflcnsd) #iFT
fed a7 ) SRS TE L o1, BESYIL
BETEINIT)THEEIELTWE, YO
TYYORHEBEFEEZFRLIOALLERLTNS
D, 74V EYDEDICERE NI TIEERN
KN TITREIBPEELTCOVAEENFSZN &
ZEZDLERBEVHETIIRESYENELS L

% 7 Result of termite test against Natsutitermes

Tuzonicus.
. After
Materials 3.00 hr | 4.00 hr | 445 hr | 7.00 hr | 9.00 hr
215 hr
0.5% chlordane | Active |Knock {Knock |Knock |Dead all
down all | down all | down all
0.1% extractives | Active |Grouped |Grouped | Knock |Knock | Dead all
down all | down all
Control Active |Active |Active |Active |Active |Active

#+ 8 Result of termite test against Coptotermes Vas

tator Light.
. After

Materials 1.40 hr 2.40 hr 6.00 hr

2.0% chlordane Slow Knock Dead all
mortion |down all

0.29% extractives | Slow Knock Dead all
mortion |down all

Control Active | Active Active

% 9 Result of termite test against Natsutitermes

luzonicus.
Materials | 7" | 1.30 hr|2.00 hr|2.30 br|6.30 hr
1.00 hr
20% chlordane | Grouped | Knock | Knock | Knock | Dead all
down | down all | down all
worker
soldier
active
0.2% extractives | Kngck Knock | Knock | Dead ali
down down | down
Control Active | Active | Active | Active | Active
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