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A new assay method was established for evaluation of nematocidal activity using second-stage
larvae of dog roundworm, Toxocara canis, a main pathogenic parasite of “larva migrans.” By using
this method, the nematocidal activities of hot water and methanol extracts of spices (42 samples)
and traditional medicines used in South-east Asian countries (615 samples) and commercially
available essential oils (82 samples) were determined. Some of the compounds showing a strong
nematocidal activity were identified in these samples; Among them were piperamides and alkyl-
amides from pepper, and a diarylnonanoid from mace. These compounds and their analogs were
synthesized and the structure-activity relationships were investigated. A combination of a tannin
and a nematocidal compound caused “burst” of the larvae (tannin burst). Tannins with more galloyl
or catechin groups showed a stronger bursting activity. A similar burst of slightly different features
was induced by some essential oils (ES-burst) in which the responsible compounds were elucidated
to be terpenoids such as citral and perilla aldehyde. Synergistic actions of constituents were
observed in nematocidal and bursting activities by some samples. Such synergistic actions of
constituents seemed to play a very important role in the effectiveness of natural medicines.
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Toxocariasis

hypereosinophilia
hyperglobulinemia
hepatomegaly
fever

pneumonitis

Fig. 1. Toxocariasis
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Criteria for the Evaluation of the Mobility
of the Larvae

TasLE L

State of the larvae Score ()
Moving with whole body
Moving with only a part of the body in 9

the observation period
Immobile but not dead 1
Dead 0
Mobility index (MI)

mi=22Nn g

2N,
N ,.: number of larvae with the score of #.
Relative mobility (RM)

— MIsample
RM_ MICOntml Xloo <2>

HOLREEEUNDLT v A REFLELLY. Thbb,
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TaBLe II.
Larvae of 7. canis

Nematocidal Activity of Traditional Medicines Used for Anthelmintic Purpose against Second-Stage

H,O extract® MeOH extract®

B .
Name otanical source RM6  RM24 RM6  RM24
Arecae Semen (FEHE 1) Aveca catechu 67 43 100 37
Artemisiae Capillaris Herba (HBRE) Avrtemisia capillaris 92 36 33 0
Carpesii Fructus (bR ®) Carpesium abrotanoides 33 0 100 0
Dauci Fructus (%R &) Daucus carota 100 41 95 0
Coicis Semen (B Coix lachryma-jobi var. ma-yuen 90 90 100 962
Digenea (HEANE) Digenea simplex 94 70 100 91
Granati Pericarpium (BFEEI) Punica granatum 100 66 100 89
Magnoliae Cortex (EAx) Magnolia obovata 91 35 33 0
Magnoliae Flos (FER) Magnolia kobus 94 35 100 67
Meliae Cortex (FEMREZ) Melia azedarach 47 0 86 0
Mume Fructus 0=7::3) Prunus mume 97 92 1002 589
Omphalia (BHh) Polyporus mylittae 98 75 55 35
Pharbitidis Semen (EHF7F) Pharbitis nil 100 47 100 91
Quisqualis Fructus (FEEF) Quisqualis indica 100 51 100 69
Santonica (>+178) Artemisia cina 99 0 0 0
Torreyae Semen (1) Torreya grandis 96 84 100 100
Ulmi Pasta (F&R) Ulmus macrocapa 0 0 0 0
Zanthoxyli Fructus (FER0 Zanthoxylum bungeanum 99 43 100 100
Zanthoxyli Fructus (1B Zanthoxylum pipevitum 96 39 100 0
210 mg/ml. ®1mg/ml
TasLe III. Nematocidal Activity of Spices
Gro H,O extract MeOH extract Spices
U
P 10 mg/ml 10mg/ml  1mg/ml P
A + + + anise, cinnamon, clove, juniper berry, laurel, mace, oregano, pep-
per, turmeric
B — + + cardamon, cumin, ginger, nutmeg, sansho, thyme
C + — - allspice, baies roses, basil, caraway, coriander, dill, fennel, garlic,
— + — marjoram, peppermint, rosemary, sage, savory, tamarind, tar-
ragon
D — — - cayenne pepper, chili pepper, fenugreek, horse radish, mustard,

paprika, parsley, red pepper

+: RM=0; —: RM>0.

DRBEFREEZHEL LD, A—Z, 2 a7, F—
AN 770 8 9FEIC WG BIEESEED L 72 (TaBLE
OI)., 284 2B 32 2L FA T 8, EEOKER
WRAZ 7 —NZX AT, BEBBOBRME CHEMmL &0
FERTIEP LY RbILTWD, £22T, —RICAFTEEL
82z oW, FORBHITEHELFN- L2,
#70%12 1 mg/ml TRBEIEMRELELD 51, TEERERK
AEDP Y Th HERMERS O PIC L RERIEEWE YR
NTWB I EDbi o729,
FERENFLWEEZ LN LEBEICHITTH
HIB TRV LN TW B RAEYOHICITFERIC L - TFH
ERIZNBIEBIIHLTEN L LN EE N T
L5DTRETVrEEZLNDG, £2T, RET Y THET
HAu o Th ROV TRBBEEN T LR 7Y
—=v T BT, AN T (1615)D, R-e—)v (160
)Y, brra B4F)Y, 2 T7F7F v a2 (101 58)19,
2L —7 (109 PY nEELEZ T2 F LR kX

Z (10 mg/ml) Ti¥ 12~33%, 2% ./—nxXx 2 (1mg/
ml) Tl 13~20% D A=K H 5 W Rig R g (RM24=0)
AL 7.

III. #FFMEHEOHEE

RiZ, INHLDATY)—=v T THENEEEZRLZZLD
22T, EEWEDBEEZ1T- 72,

1. 3> a9?

aaiias gy (Piper nigrum L) ORETHY,
HRPTCRLRE L T—% X, ZD—DTH A, a¥
3 VIERA RELTIZIT T, BIF, BE, BEE
R ELTEN, TalX—FEZLEFTCLHWLNTE
D, &=, 2Y I, PNVIFETAFLLEEDZ
7)== 7 THHRRREEZRL 72,

a2 g VORI (~yo—F 4 L) IR RIEEE RS
T, BHWEIE 79 ukiLa, 25— THEL HE
ANz, I TR a7nry /—)LIx%, Rigl
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EHEEEEE L a0 b B R VAN A T a7
w7774 —CHBEL, IR ELEFL 16D
7 3 FMbAWE BEEEL 72 (Chart 1),

I g VBRI LI AFLI AR 7o VR
ST EEFELOT I FOSEMBRLNTWwE, 22 THEEDL
32Dk 9% 73 F2E~T 3 F (piperamide: PA) &
BIRL, UToL S5 IcRHIICHLT 52 L 2HIBL T
5, Fibbt, Chart 21233 L9, 7Iv84a%2 X
T, FERETI>ONEOBOREHRE T BT
BERANE L K&~ m & nTFKL, piperamide-Xm:n &
T35, XELTE, ZNETIRAMLNT WD REWICH
LT, ERYDUERA AYVTFALTIV#B, £o
VoreC&li Fiz, T2 N-AFNEXRTDY
DT IFDE I HEKT 2 FIZiZ, MBLDT L7 7
v 25223, &b, ZEMKANME LEEIXZDHEIC
() 220 TC#DFizRy. 2oLt s e, #iz
I3 piperine (1) I% piperamide-A5:2 (E, E), guineensine
(14) 13 piperamide-B13:3 (2E,4E,12E) 7t Y, 1
E BRI EBITIGT 5.

Chart LI/ L728EIIZNLDT I FoA{ XAl HLH
i2X3 5 MLC TH 55, X}y RUER) oo T3

(o]
ngAvw*(}
[e)

1: piperine MLC > 1 mM

o)

?Ij”v%ﬂﬁj ?IJAV*AMJ

9] 2 MLC>1mM & 10 : piperylin MLC > 1 mM
o] 0

gI:rwhﬁ>ﬂ(j ngAv%Aw*(}

0 g 1 M.C=025mM O 11 : piperettine MLC > 1mM

‘n=2 MLC = 0.05 mM
o

(o]
S ERNO - o~y

4:n=1 MLC=03mM .
Cno _ 12 : n=1 retrofractamide-A MLC > 1mM
6:n=2 MLC=0.15mM 13 : n=2 pipercide MLC > 1 mM
14 : n=3 guineensine MLC > 1 mM
(0] (o]
(OWNS (O:©/§/\/\/\)LN: >
o 7 MLC>1mM o 15 : piperolein-B MLC > 1 mM
Chart 1. Amide Constituents Isolated from Piper nigrum

Piperamide-Xm:n( )

(0]
O XN O
o0
piperine

piperamide-A5:2(E,E)

o]
O X XX N
( m-2n-1 H
0 I<—— m—»l

Chart 2.
aceous Plants

X:A=—NC>
(o] o]
XN O N
CSNY Sy 0
\J

piperlonguminin

piperamide-B5:2(E,E)

FizoWwTRaE, FERET I v HoMoREZENHEZ
BREASOHKICL > TEBEVGREL(EDb-> T3, ZHOHIZ
DWTIIHTEHEL (X3,

—Fh, N-AYV7FNT3IF12~14i34 X AEHRIz
B BRBERA2 RIS -2, BMLIE, 13, 40k
IHEEBES I N-AYTFAT I FEFT XX 780
(Callosobruchus chinensis) 123 L TR B/EH 227
ZEERWEL, FLYRBAID) — F & L TR 2T
TWva®, ZHIEIFELORR L E LD THBH TS 555,
MEELTWwWaEHnELIZ, T vl EDOENFEN
KEVDTIERLWPEFEZ THBEY,

2. H* = X9

A—2F =7 X o®Bn=20 X7 (Myristica fragrans
Houtt.) Wik oEE 2% BR L0 THY), AXE
DEBAFTICBEIN TS, X—ARLENRHEEZE
ATWEY, TNLI3EREZRST, EHEAS /—1LT
shEE L CHH I NGz, 22 TA—R2ET~XH 2 ThMR
%, BiEE 27/ —LTHBL, 25icZoibis ~%
B THRIBL CEE7 7 7 3> #4372 (Chart 3). =
N7 7 arilEENARBHBEBEWEITZ) AN
NLUTAREETH-2l2h, R)T I FATLICL KR
BRAEZ A, EHIIEERLFVER» LR TIPS
WCIRAE I N, A5/ —NTHERTHZ LIZE &L
¥ElTx, TN L FEIC Sephadex LH-20 # Z Aic@EL,
NrErhrLBEREEL T, RERREEWE L REAT) X
L E LTE.

FALAWMIBEEA L7 b VT — 2 & BEIC Myristica
malabarica LaMm * 56N TWwWb 2T YY) — )/ F /4 F
¢ malabaricone C (16) T 5 Z L osbh - 72, K LEW
D MLC 1 6~10 um T, FEEH LI REKRD LB TV 55
HYEDHF TR BATHEEEZRTINDDO—DTH S, 2N
LD —HDDOEFROBOREOEIZIMBT, 3337
PHLEBELZERT I FED ) bR BROBRBER R
L72PACI:1 BE) (B) DEkFHEE LRI THEZ L
I3 EBRER S,

BHLIRIDDFFRENBBRELE L TEDIEENEAL
PN A (TaBe IV)19, R IV KW TH 5

X:B=—NY X C?-N:j

piperylin
piperamide-C5:2(E,E)

m= 9 : retrofractamide -A — piperamide-B9:3(2E,4E,8E)
m=11 : pipercide
m=13 : guineensine

——»piperamide-B11:3(2E,4E,10E)
—piperamide-B13:3(2E,4E,12E)

Systematic Nomenclature of Amide Constituents from Piper-
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TasLe IV. Nematocidal Activity of Malabaricone Analogs

mace (50 g)
extracted with hexane /\/\/\/\)O\
! 1. Arq Ara
?f;a")e[gﬁf‘;?d residue Comp. Ary Arp MLC (uM) | Comp. Ary Ary MLC (uM)
=x°) extracted with MeOH HO: OH OMe
: : 16 Ho:©/ j@ 6-10 | 24 O/ \C[m >300
MeOH extract residue HO on
OH
| partitioned between hexane:MeOH:H,0 17 O/ j@ 5 25 O/ D <300
HO
! 1 HO
hexane layer MeOH layer [0} o
(479 [9113) removal of MeOH 18 HOO/ \ﬁj 25 26 ©/ HO\/CLOH 81
partitioned between AcCOEt-H,O HO on
OH
T 1 19 20 27 53
AcOEt layer aqueous Me0©/ j@ O/ \©:0H
(4.29)[0]? layer veo "o on
I polyamide column chromatography ~ [100]? 20 " OD/ j@ 100-300| 28 ©/ Hoj@ >300
e
L ] Mo
AcOEt eluate MeOH eluate o. OH OH
b b
(3.9 g) [100]? 0.2.g) [0 21 <O]©/ j@ >300 | 29 ©/ \@ 124
E):%ﬂd e after 24 h incubai Sephadex LH-20 o RO e
: value after incubation clumn chromatography
: : 22 ¢ 300 | 30 8
a): 1 mg/ml, b):0.1 mg/ml malabaricons G O]@/ j@ > C:]/ \QOH
HO
OMe
O O™ w | w0
MeO'

O OH 23
HOM
HO O 16 HO 0
Isolation of the Nematocidal Principle from
Mace

Chart 3.
EhZ, SLICESINNaRKELTUIAINTEY, T3 7

CENFERRIRLTX >~ (Piper betle L.) DIEICHA

malabaricone A (17) 2R IEMEERL 72, F72, 75 THELr, \HW 5 betel chewing DJAE TH 5.

a—NEWTo-E FaXxs TR b7/ oEEIIRER
EHEIZIE BT LA BETIE L L, 1630 k5 7 g
B LA D 16 ICIBET 22 RTZ L 0%hh -

.

3. Eramsy

a3 IiBaoT Vv avy (Areca catechu L)
DEFTHSE, EruvPZELTIIRRDOBRTE &
HTH LY, WET D THE TIIHMEEIR s U CE<{H
WHENTWS, Thbh, EruysndFicbBonk

ErovoBBERIIEICT AR, FoTLyal)r
EdDEEINTWSE, LrL, Erevoan®okiih
IX2EHE Y BEBRRBEEIL L, 50% T2z
X 20 EWIEWE R L, RS Fig. 2a o & ) R %
HARBEZM R DS R 6 iz,

ZDH0KT P 2X A e Ekici o TER, ImEIC K
S THEL72EZ 5, BBRMEES & R B R S 7,
Lo L, WEEROEEILBERIZ RTHL, Bohk
HOLEBERD 10450 LicT Elhr o7z, Tz, BERD

a

Fig. 2.

a. Tannin-burst caused by tannic acid (0.1 mg/ml) +decanoic acid (0.1 mg/
ml). b. ES-burst caused by citral (0.1 mg/ml).

(368)

Burst of Larvae Caused by Tannin and Essential Oil
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Areca catechu (250 g)
I 50% acetone (500 ml x 3)
f 1
50% acetone extract residue

remival of acetone
extract with AcOEt (500 ml x 3)

r 1
aqueous layer A AcOEt extract B
(611 (7.08 ) [0] {51)”

| hot hexane (100 ml)

1
hexsane insoluble D
0] {621
partitioned between
CHCl3:MeOH:H,0 = 3:3:2
1

I
hexane soluble C
(2.44 g) [0] O

-
upper layer E lower layer F
@10g) (78 | E+F (940 mg) [0] {3}”
[0} {61}
().:yeild . ) (110 mg)
H G value aftor 24 hiincbation silica gel column
a): 1 mg/mi, b): 0.1 mg/ml chromatography
T 1
AcOEt eluate G MeOH eluate H
(96 mg) [0] {0}”! (11 mg) [81)”

Chart 4. Fractionation of the Nematocidal Principle of

Avreca catechu

AN BARRBER DS R Nz 2 & b, B> a7 Pk
BERIIEL L CZoBERIcL 23D EFEZ b7,

BE G IR S VICTTIETH Y, ~F
H—¥IAETH - 72 (Chart 4), Lo L HUKBEZAERIZ
XY URBEE (D) AR LN DT, ZDT757 7
3> % 3 LICHOKRER (E) &BUKES (F) icaml 72
L2 A, BRBEIGEIZBUKER (F) cos R o5, HiK
BEEMERIZIZ A CEERLTLE -2, LorL, 22D
NT757areERTOERESTSE, BREMMEHZRT
&R BAREAER O N2, 22 & b BRI
(E) i, ZNHFEIREREAZRFZ 0D, BEHR
BiAr & MG b b & BURBREMER % 5] &8 Z 353
HETBEHZ LN, ZOBREKEREES ALY v =
HTho2h, ZHITOWTIRBTIRNS,

ST, BB TH B, BBBERHERLET7 7
yarCEFIE, WinES#EBEIBORAWEBbN
2. FITINLEAFNLIZATFIEL T, GC-MS %
MLiEd, 7)) 8, IYRAFUB, L FUE,
FUAVBOBAEWTH-72. 2 TINS DESIRIER
BONBHIET Va2 — VoORBEER 2T L5, 2 F
VIS ERIC L - TIEEIRECRL D, RBOEA
ARSI VEL LIt THEE»®R Y, 7)) ~B
(RFEH12) »MLC=150 um THR L 580 <, REHI3LL
ECEREERRA L, — HFESEEERT Va3V TS
MnZALS BT, T N T T4 /=2 MLC=20 um T
BLIEESTEL, I TH /=i b E lmMm THIE
HEEIRE Lo 72,

truovsiaov) v ) AFUBEOMRIFERER
NPy = R RRICEATYS, BTHERB LI, =
NEDMAA DL IRBIBORGBRER 28E L, Ao
B A2E 2T, (-T, BEruv s 2B, &

HEREDE S FERDBEDBRIEDEWEE T U 7 il
I2BWT, FEREDOTHIC AL L hixBE Rz Tw
BILnEEZLND,

bEtottz, Tephrosia purpurea PErs. 2» 607 /4 K
2 AT T TR A PR, E (Keempferia
galanga L.) 757 4 CBRBERE, F— 284 2
(Pimenta dioica L.) #»* % eugenol, methyleugenol %,
v — VL )V (Laurus nobilis L.) % & verlotorin, santamarin
DX XX TN/ A KRS Alpinia galanga SWARTZ 5>
& [S]-1-acetoxychavicol acetate #®, “Oakmoss Abso-
lute” #* & 13 ethyl 2,4-dihydroxy-6-methylbenzoate &
PRAE20 Ko IEIEYIE & L CHEEL 72,

IV. B#7LFL7 3 VEOBBREE

FElCB~RI2 L I ERT 3 FEHTIRT 3 v EofEsE, T
NENVBEOR S RUZE#HEGORIC L ) BB REEI K E
CRZ->Twiz, 22TET, TLXNVEHORS 2EZT
e ) o> 73 F (PACm:0) *fBr2EmL, 20
T2 LB L 7220, 2R, m=11 2% b BB HREE
HENZ e b ol $72, TIVEHE N-AFLER
TGO VICEZ RIERKAE T 2 F (PA-Mm 1 0) T3,
m=13 DIHFEI LB, MLC=25uMm TH - 7.
Bricb~_72 k912, Eruv o aniRighiEtikoiz e
IBEEERCH Y, T2 a T L REEDOTLXI AT IF
LRBBERR ST E L TRLN TS, 22T, BWTL
XWVEEROT I FMbawEEaARL, RRERIERZ
BEFL722, 7 I EICOVWTARLE, IBRTI>D
T3 FREEEERET, MELTAXVERELED
2T I, BRICRRRT I >07 3 FicwiFEEIR L1
2, ZFLTHEENBRIBTEFYY (AZ)>bEn) vy
(PR)>E) v (PP)>~X¥ 2514 3> (HI) »
JET, 73 BOBRYNEVITETEEY D - 72, Bk
T3 FORBERTRLENEEETRTLODT VX ILED
£ AZ T©Cl4, PRTC12~C13, PPTCI12, #L T
HI Tz Cl0 &, WAREL L BIZEHEHS o Tnwiz, &
72E'NLNERY Y MO) RN-XFLee7y> (MP) ©
LI ~NTuBEFAEABENOREWERRT I>HNT I K
13 C14~C16 L B D b DY FRKIEEZ R L 72,
INLOFERDP L, ZOKLET I FORBREEIZIZS
Tk E U TCOBKE EBOKED TV A0ERETH D &
k2 bNie. 2 TILEMOBUKYE: & EiEN & HBIR %
BT 50z & < Hwv 5 T % Kubinyi @ bilinear
model®® # f\y, BAME T 2 — ¥ — & L i HPLC
ToORFEE (log Vi) 28> T OREREZ ML /2.
ZDFER Fig. 312”7 & 912 AZ, PR, PP ZHandi{bs
MTlt, &L RWIEELRTBUKMESNTIZE U #E PN H
72D, WEHEMEAETEMPRON-AFLRELT DY
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25 TasLe V. Nematocidal Activity of Curcuminoids and
Their Combinations
2.0 A e Samole RM value?®
, -~ a
~ /djﬁf\ A NN i 6h 24h
9 s TN N Curcumin (32) 100 100
g | /3:/' A ’m\;,_ Demethoxycurcumin (33) 100 100
E’a /272 o/é NGNS Bisdemethoxycurcumin (34) 100 100
= 107 74 / \ Cyclocurcumin (35) 100 100
g R ‘ 32433 (1:1) 93 33
0.5 7 ’/ \A 32+34 (1:1) 67 23
N4 \ 32435 (1:1) 98 98
i \ 33+34 (1:1) 15 0
0.0 R L 33+35 (1:1) 96 42
2 3 4 5
¢ ! s 34+35 (1:1) 9 9
logVR 32433434 (1:1:1) 9 0
Fig.3. Bilinear Model Analyses of the Relationship 324+33+35 (1:1:1) 98 70
between Nematocidal Activity and Hydrophobic 32+34+35 (1:1:1) 72 45
Parameter 33+34+35 (1:1:1) o 11 0
A, azetidine homologues; A, pyrrolidine homo- 32+33+34+35 (1:1:1:1) 10 0
logues; [, piperidine homologues; ®, N-methyl- »1 mg/ml.
piperazine homologues; O, N -methylhomopiper- O OH
azine homologues. R, N~ R,
Ho O 325R1=E?EOMSM O oH
(HM) TiRINE ) BECBKEDOKE % & 25 TRARE SRR
_ HO
2T 2 Ehbh o, O O
MeO 4 IO OMe
V. EMRsEOXEER 35 )

BEHOFERIE, W O»rNEELMAEbELZ LITL
N, W DPDRDTHH BB THERDEE L) LE
NLERZRTEICH D, HELIE, 4 XERYHITHT
LRBMER 2 L CEEWE DB A1T-> TE 727,
—DDRREYTH > THZDIX I EHDOBSDEE
Wch bz, RAMOHIERIZLREZ L s, ki
BRIz ruy o nfRERE > = HEDERE S
FoOBITHBE, 7ar (F—2) v 7)) ORBEEGIC
BTG EOWHIIERA»BEIC R S 1722,

F—x) w2 a Ry ar (Curcuma longa
L) ORET, 2V —RBICB L TR L5 WA, R
THdb, Z—2Y oy 7ORBHYEIZ 7 vaRLL, A5
J=NTHEL BN, BRAaHERS TH S curce
min (32), demethoxycurcumin (33), bisdemethoxycur-
cumin (34) 2B 777 avicRboniz, 22T
LDINT I 4 FRU cyclocurcumin (35) &#& L7z
WERSZ2ZNT77 7 a vy LBEEEL TEOEEEZRAN
2, BETiRed mEERE ko7 L, b
PHBTORAT B ERUEEIBN, K33 & Ml
AEbeEET L DDIEED Y - 72 (TaLe V),

INLDINT I A FIRKICHETES, 7y eAhic
MESHFHLTETCLE ). LAY lAELEIZL )&
B DBREDSTEL, N7 24 FalkE L THORED
FRFT2ZEDEZLNRZDT, BRIOBHELZRIEL
2. ALBMOBAICEY, HriCINVT /4 FafkeL

TOEBEIZ ER L2, SEFLRBIEED LA HHET
xp3NTIRLL, EBEEOH DMAASLETLITHL
PAESEOERS F B L 2 AT ITERII RS ke d o 72,
HENEZAINT I )4 FOMABEDbREIZINED L
TERBBEESIBN D2 I AHTH L, 2D L) LErH
DB IR, ERVWTUTEFLFOBENEEZEZ 5 1
T GRS Z E DKL WHETHY, 20k L LK
RO DGR DORBTH 5.

VI. B&FHHE (—X ) B

1. 2= HIc& 3 AFHEERY

Tl N7z & 9z, Fr=THHIZZ ARG RE
Bz vy, BRGHEEWE LAY LITLY,
Ry AR RER %~ 9 (Fig.2a). 2> =>3, #
TXY, TEITXVOBRKEEETHEMER S =
&, BEICRATFBROONXYE Fuxe P72 VEBES) T
2T NVAES L 2SR S > = > D DI KIS B,
BRBMERII b LD A T g =i R,
Taste VIiciz A v 4 70N a— 2 300 BARBZRENE 2 R
Li=#5, M)A afnkE ciRiEEEZRET, T340
4 AR TR TEEP RN, £ L THT e VEOEH
2B B, TAT A MR TIE 0% D
WA, T2, KUVTaL NI Na—ADEEY
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TasLe VI. Bursting Activity of Galloylglucoses
Compound RM24® Burst %> Compound RM24® Burst %2
Gallic acid 100 0 1,2,4,6-tetra- — 24
Galloylglucoses 1,2,3,4,6-penta- — 36
1-mono- 0 hexa- — 62
6-mono- — 0 hepta- — 68
1,6-di- — 0 octa- — 70
1,2,6-tri- 0 nona- — 84
1,4,6-tri- — 0 deca- — 90
1,2,3,6-tetra- — 20 Tannic acid 85 83

®RM value after 24 h incubation at a sample concentration of 200 zg/ml.
P Burst % was determined at 100 xg/ml of the sample with 100 xg/ml of decanoic
acid after 24 h of incubation. Under these conditions, the RM value was 0 for all

runs.

70+

60

50

RM value

40~

r100
~90
~80
—70

~60

Bursting %

—10

—
1

0.5

Concentration (mg/ml)

Fig. 4. Concentration Dependence of Bursting Activity of Citral
B, RM value; @, bursting 9.

ThbIr=vipl, Wik ER 2RI 120 Tk,
BRBWETH DT BB BIEEZ R 2 I HE L
Tz, —HMEAEB S v = i2BWT L, » T X BALH C4-
C8EALIDTIE M) =>—F TIRIT & A & BREZYE
HERET, 7+ 7e—LHLEiciwiERZR LN F72,
AT X VBNOEAFERNICL - THEE»RL Y, C4-C6
Bar2 a0l C4-C8 A NANILE W L 1 54
WiEEERL 72,

Zr =R EOBR L BRFEHWE L MASHETH BK
WEMER 2R T bITCla e, IBIi&., 7hra—n, 7=
—NTas /) 4 FEEDHAEDLETIZ -2 P 2RIT
W, BMANLUBRBEIWETHLT I IT o /Aoy
L DIAE bR TR N— 2 P ERITED - 72,

2. FHRSIC& 3 HAHBMER (ES-/S—X })®

BAARZMER I, RBHMBIc L > THBIEREZ 3N 5.
ZDEE, Izt b DEFRLD, MoOBREHEK
GoEFELBEX L, T4 bbiElEs HERERK
GTH N O REERBEBERST TH D, £z, N—2 D
BFLI V= EHNBEEI3RLD, THRAUNLMETX 2
—T 4 NI TS 5 (Fig. 2b). Citral 2 BT
HRKRZER 2 R SRR RS TH 5%, Fig. 41
AT & 912 MLC & DA LBEWIRE TR b i AR E
H%ERT.

Fiz, NN T ANReRra ) A A NVTREBEEORDIC X
5 BARBBER OMES R o Lz, FIZE, Y FF4 0
DERAT perilla aldehyde TH ) = iR BER R U
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NR— 2 MEBOTEMR S & 7 - T 5%, perilla alde-
hyde B3k o> ~— 2 PG, ) A A NLEFDL D LY
LiZaITMEN, 22T TA A AL T o4l
DEA & perilla aldehyde DA G L #REARET L 7246
B, BBRBER D N—2 MMEAH L #7270 v limonene 438
— A MEAZ KIRICHEBL T3 2 &b o7z,
WeZ DB B A ZALEFEDETAHblroTWi
WS, ZOBRICIIEBOERAASEG L Twbs b LF
2 o5N5. BEPHHET L X EEK BB BEALS
HEE S ZHEBRTH LA, FORBETLBRIIAKREEL
ZALEHMNOMAE LW E T I RED DT, REREYD
B 2% 2 5 ETLIFRIC RN,

® b U

AFFRIL, MRS E REICHS T E YO ZH S L
Tt L 72 D TH 575, ERICHBBITIENDK E 4 )15
259 wWHIZSDEZA/BLN T, LirL, 2D
WD dr 6ELN2T 3 FROAHOFIIE, HED
A b T RAUCKT 2 R RERSHEEOM, LaEED
B0 > MBI 2 MigsTEs " T doky, el
EMEE R FEOL O RWIEEIN TN B,

EYEME R L 72 R OB RS ANC L » TA
L, HREMICEDb 2EHEBDIE, AErZORWES
DR THRRP LBUHBLTELDLDOTHY, Wb AMK
2k B 1R2 7)) —=> 7 %@l LA YE e o
Thd, BEMEMNESETH, =4 X, 7, LIERE
B EMR BRI —7y P ELET v A REHNT
RIRBYND A 7 1] —=> 7 #4T-> T 5%, EBE, Ak
SETOWSZ]) ANH 20T vl REFET L2
LIk, BIRELLED) —F L b EEWE L RN
L5230 B, BRERTIFEOESICL), HEDSHE
WC TR EAE T LA E [1ELb¥ 5] ZEHET
37 D DO0h HHESTIEH 558, H LAy
H B VIIBEILAHOF L AEYEEE RW22 ) LT 5
BHOEEWIISHBELELLIEE VW EFLTWS,

B OB RRERGWAIC Ny 2T 7L, BULR IS
ECHERERL ) £ L7, SRR BEHERBRRIC L,
LEE 2 LY. ARIFRIE, SIRKERENARERE B
WATONIZ LN TH Y, FHNEXRELZEI LD ETIHEN
HNDE L DHEFFREDF R DBABEL BN L > T LIF D
NTY. Fi, 4 IBHRGBOIEEICEL TR, SFRKEESE
WEEDFHZONBHIEYHI, RBEHENZIZILH L
TAHEEENERICKIBBIMEEIC YL, BECBILRL L
FE.

AWFRO—ET, SCHRARFM R &, EREIRMRR

Bey, LBEERHRAME, SIRAKERATREREE DR
FRITELE. ZZREHNEERLET.

B, EMEERRYICEOHFICRE BT ZEnE
L7z, BRI R 2 L 7.
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