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New Methods of Evaluation for Cockroach Repellents and
Repellency of Essential Oils against German
Cockroach (Blattella germanica L.)

Shin-ichi INAZUKA

Kawasaki Factory, Ajinomoto Co., Inc.,
Suzuki-cho, Kawasaki-ku, Kawasaki, Kanagawa 220, Japan

Two new techniques to evaluate repellency against the German cockroach (Blattella
germanica L.) were devised, a test tube method and a beaker method. The former estimates
the repellent impact on a roach attracted by roach excrement on a paper filter. The latter,
estimating effectiveness by changes in the number of roaches in a beaker, is an excellent
method for evaluating olfactory repellency. Among the reference compounds, a—naphtho-
quinone, 2-hydroxyethyl-n—octylsulfide and naphthalene were effective in the test tube
method, however their 29, sublimates were not effective in the beaker method. Those com-
pounds were thus not judged as promising olfactory repellents. The oils of Japanese mint
(Mentha avvensis) and spearment (native and Scotch type, Mentha specata) were the most

effective among 92 such substances.

Strong mosquito repellents such as oils of citronella,

lavender, rosemary, and penny royal had little or no effect against the cockroach.

M

MR, F 3% TFTY, eI FTY R E—HO T
F7VE, MEHEKEANFHRL LT, —BREES IO
RIEORIFE R ECHIE L, SR XOHER»bRE
AL ARMEC R - TV 5. BfE, £ ORKRICE, HiEY
VERE= AT AR, BREV AR A VR EDOFMAE
7V QAR TIBRCEE T 5 HERERL LR TY
5. Lal, £hboa3+7 013, AMPARREbh
bNDOEERDDODOREFICAER LTS 72D, FHIDL
HIZIRARS b, ez T3, FFCT2
LWBRICH 5.

ChiZH L, bhvbh OAEEREIC =% 7 ) & G
WWEEDF R WER], Thbh, BEMHEESF TV O
EXFRICHWE 5 T 5ME MTabhTER. WEET
iz, =¥ 7Y oSEWE L LT, N, N-diethyl-m-tolu-

Jill]

amide!~®, 2,3,4,5-bis(42-butenylene) tetrahydrofurf-
ral (MGK-R-11)1~9,
(MGK-R-874)1~%, tert-butylsulfenyldimethyldithio-
carbamate (MGK - R-55)2"49),
butylheptanoate®®, cumen hydroperoxide®, N,N-
diethylnoramide?1®, allyl caproate'® 71 & {t.&¥H>
MWEThTws. Larl, ThHoidmiE, wihb
TNLENOEMREETIEPIR Y OFREZRLIH, =
¥ 7' OEMRERRIC AV 5 iR RER 2L, IH

<, BV, ReM, FktREomeb EMCL S
LILEINE IR oo VR B,

X T, BRI, M ER IR T2 HD,
ROILAEMZH SRR WRENREE 2T L, 2/
SRR OMARF T & 2 ME ORI 2R BTz,

E72, EROREE, & 2 EEKARE, =14
=D, YVVE—ED, AFVFa VT - FED,

2-hydroxyethyl-n-octylsulfide

methyl-a-cyano-£-

NI | -El ectronic Library Service



Pestici de Science Society of Japan

134 AABEREELE

W% W2% MRFMSTESH

— F VY, EBREOKR YOHEE, 31T, EASEE
WEZFHET 5 D TH 5, FHEIWEA RO MHE
RS G E—HBREE BXO Y- —E—R TR
L7z, ki, =% 7Y n—oEhkXOFERICAL
PR TEIEZ R T L WCEB L, BRI SEAD
FHEL, Thbb, RO F v 5% 2% 7Y (Blattella
gevmanica L.) Zxi3 % gikitk % LELOoBEE RV CH

NIFER, PR DMRE RGO THET 5.
EBRMEESIVHE
L & & =

() B AR A v v & —EmE CRREF Sh Ty
RF oS H TR TY (EEFR) AURETHEFT LD
DR L7z,

2. #R(EW

xtBB{b&4 & LT, N,N-diethyl-m-toluamide, 2,3,
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Fig. 1 Diagram of the test tube method for
cockroach repellent test.

a: test tube (¢ 1.6 cm x 16.5 cm), b: filter paper
(¢ 0.5cmx0.5cm) treated with pheromone of
paper disc (¢ 0.8cmXx0.1cm)
treated with tested compound, d: absorbent

cotton.

cockroach, c:

Fig. 2 Cockroach repellency of a sample (Japa-
nese mint oil, 0.1 mg/disc, after 24 hr)
by the test tube method.
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Table 1 Evaluation of repellency.
Response Evaluation
Test tube Beaker 1{01’ Indication
method method repeliency
Aggregation on Over 60 roaches None —
filter paper in beaker
Location around 59-30 Slight +
middle position
Location at the end 29-5 Moderate -+
4-1 Strong +H-
0 Remarkable H+
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Fig. 3 Diagram of the beaker method for cock-
roach repellent test.

a: beaker (¢ 11.0 cm x H 14.5 cm), b: filter paper

(¢ 15 cm), c: plastic laboratory dish (¢ 9.0 cm

x H 1.5 cm), d: sublimate containing the tested

compound (¢ 2.45 cm).
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Table 2 Effect of filter paper contaminated with
roach excrement on aggregated activity
using the test tube method.

9, aggregation on the

Contaminating time filter paper

of filter paper
(weeks)

Male Female Nymph
1 69 92 65
2 73 95 69
3 80 90 74
4 88 97 76
5 92 93 80
6 90 95 76

Male, Female: #=100, Nymph: zn=>50.

Table 3 Effect of filter paper contaminated with
roach excrement on the evaluation of
repellency using the test tube method.

Repellency
Time MEC02>(10'~” mg/disc)
contaminated %
with roach Compounds tested
excrement
(weeks) 2-Hydroxyethyl- Spearmint oil
n—octylsulfide  (Scotch type)
1 3 3
2 2-3 2-3
3 2 2-3
4 2 2-3
5 2 2-3
6 0 2-3

2)  Minimum effective condensation of 1009,

repellency.

B R c B HRE T 90% DLEomWEERE T
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ZELTHILRIVESROMENB D bh . K
1w, RS RER ECEA LTV ERBREO LR
W, 2,3,4,5-bis(42-butenylene)tetrahydrofurfral s
X U¢ spearmint oil (Scotch type) @ MECig fH~D7F
Zuitip O B8 w B 72, Table 3 imRF o<, 2 @BE
LR s X OB R ORI <, 1AM OHRIERE F
W& D MECy i1y, 3 B EOEEMEHE v
RBECHELT, HYODEZRLZ. £, 3:EHM
DLk 6 R & TOHGHIM O T, FRARZERFEDD
hizdote. X o Tk, AMBRETIE, 4:EMOHR
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Table 4 Repellency of reference compounds for German cockroach.
Repellency
Test tube method Beaker method™
No. Compound MEC;00® (10" mg/disc) Evaluation®
n after
Male Female Nymph 3 24 170 (hr)

000 Untreated — — — — — —
001 Acetone — — — — — —
002 2,4,6-Triisopropyl-1,3—-5- — — - — — —

tricasane (sublimate carrier)
003 N,N-Diethyl-m—toluamide 1 1 1-2 — — —
004 2,3,4,5-Bis(42~-butenylene)— 1-2 2-3 2-3 — — —

tetrahydrofurfral
005 2-Hydroxyethyl-n-octylsulfide 2 2 2-3 — + +
006 Di-n—propylisocinchomeronate 0 0 0 — — —
007 a-Naphthoquinone 2-3 2-3 2-3 — — —
008 p—Dichlorobenzene (dead) 1 (dead) 1 (dead) — — —
009 Naphthalene 2 2 2 — _ —

2> Minimum effective condensation of 1009, repellency.
»> 2 v/w9, Sublimate (carrier: 1,4,6-triisopropyl-1,3,5-tricosane).

c) —

markable repellency.

2. HBREZC LD BBUNTM
Table 4 [Z/R3Z & <, HBILEWITI VT, a-naph-
BIUC
naphthalene (I, Mkt s X N F RO T 7L<,
MEC; & 0.1~0.01 mg/disc O 2R E 2R L7z,
zhizxt L, 2,3,4,5-bis(42-butenylene)tetrahydro-
furfral 1%, MEAKHR R XOEHITX LT FE0 )l %
LT, BRI VAR LR S8 5 72, —5,
N,N-diethyl-m-toluamide, di-z-propylisocinchomer-
onate ¥ X (F p-dichlorobenzene ¥ MEC; {i 1 mg/
disc BLEDOERE T LSRN RA R I s o7z, 7272
L, p-dichlorobenzene % 1 mg/disc & WLE G Htatiliz
LR A R L.

Table 5 7R3 & <, KARKEHTIX Japanese mint
oil (No. 50) ¥ X X spearmint oil (No. 85, 86, 87) %
MECuo0 f 0.1~0.01 mg/disc o4 % IKiEE T 24 T
%78 L7z. Birch oil (No. 19), cascarilla bark oil (No.

thoquinone, 2-hydroxyethyl-#-octylsulfide

29), Japanese pepper oil (No. 51), marjoram oil wild
Spanish (No. 60), nutmeg oil (No. 63), origanum oil
(No.68), palmarosa oil (No.70), pepper mint oil (No.
74, 75, 76), perilla oil (No. 77), rose oil (No. 81), sa-
voury oil (No. 84), tolu balsam oil (No.93) & 11 D
Frimvd MECyo fiEXY 0.1 mg/disc (—E DFFRIC I VT,
MEHER R, BHHRTERED SH) #RL, Japanese

: No repellency, +: Slight repellency, 4-: Moderate repellency, -H-: Strong repellency, H#: Re-

mint ol 7 X% D & RLPVEETH 57, F /= clove
oil (No. 36) (MECoo fi, Mk s> Hegkd), eucalyptus
oil (No. 43) (ks> k) 7x & ¥E oo kihi MRt o
JEC X BUEMC MRS ED BRI, LarL,
oil (No. 35), lavender oil (No. 55), rosemary oil (No.
82), pennyroyal oil (No. 73), anis oil (No. 15) 7 X fth
D RIRFEIMITIE MECyo {E 1 mg/disc DL FOEFRETL
D SRERN IR DA ERD Hvigds o 2.

3. E—H—ETOHBHOBMAEE L ZHEOMER

220\ T

ATV v AREER N o Bl di % 100, 500, 1,000,
2,000 BEMKL, T EREERE O Sabki k3 % R R,
ST 2-hydroxyethyl-n-octylsulfide, Japanese mint
oil 3 X F spearmint oil (Scotch type) o 2 % F.FEHL
7l (MR 4.52 cm?) % e,

Table 6 1Z7R4Z & <, 2-hydroxyethyl-n-octylsul-
fide 13 100 §/m? O{RFE TI, 1 EMECHE L ZHE
R ) 2T/ T X 5k »72h5, 500 §8/m? DL - EsR
FETIE 1,000 Reff 2T b 58V S ER R (H) 13820 S huis
oz, T L, Japanese mint oil 33 X (X spear-
mint oil ¥ 100 3fi/m? OHE TIX, BOKD 1 15
% B IO 7~ 8HEHI#IT, 2,000 FH/m? OFEE T,
FOED 2 ARFS LTS HIRITHE R SE@ R () 271
Lz, WTEhO{EEM b MERESEL LD L, S

citronella
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Table 5 Repellency of essential oils for German cockroach.
Repellency
Test tube method Beaker method®>
No Essential oil MEC,;60* (10— mg/disc) Evaluation®
" after
Male Female Nymph 3 24 170 (hr)

010 Allspice oil 0 0 0 _— —_ —
011 Almond oil bitter 0 0 0 — — —
012 Ambrette seed oil 0 0 0 — — —
013 Amyris oil 0 0 0 — — —
014 Angelica root oil 0 0 0 — — —
015 Anise oil 0 0 0 — — —
016 Basil oil 1-2 1 1-2 -+ — —
017 Bay leaf oil 1 1 1 — -+ +
018 Bergamot oil 0 0 0 — — —
019 Birch oil 2 2 2 + +H +H
020 Brack pepper oil 1 0 0 — — —_
021 Boronia absolute 0 0 0 - — —
022 Calamus oil 1 0 0 — — _
023 Camonmile oil 1 1 1 + -+ —
024 Canagna oil 0 0 0 — — —
025 Capsicum oil 0 0 0 — — —
026 Caraway oil 1 0 1 + — —
027 Cardamon oil 1 1 1 — — —
028 Carrot seed oil 0 0 0 — —_ _
029 Cascarilla bark oil 2 2 2 + H 4
030 Cassia cinnamon oil 1 1 1 — — —
031 Celery seed oil 1 0 0 + + —
032 Chamomile oil 0 0 0 — — —
033 Cinnamon bark oil 1 1 1 + + +
034 Cinnamon leaf oil 1 1 1 + HE +
035 Citronella oil 1 1 1 + H —
036 Clove oil 2 1 1-2 4 Ht +
037 Coriander oil 2 2 2 4 + +
038 Costus oil 0 0 0 — — —
039 Cubeb oil 0 1 0 — — —
040 Cumin oil 1-2 1-2 1-2 — -+ +
041 Dill seed oil 0 0 0 — — —
042 Estragon oil 1 0 0 — — —
043 Eucalyptus oil 1 2 1-2 H H- +
044 Fennel oil 1 0 0 — — —
045 Garlic oil 1-2 1 1 H + —
046 Geranium oil 1 1 1 + + +
047 Ginger oil 1 0 0 + + —
048 Grapefruit oil 0 0 0 - — -
049 Hop oil 0 0 0 — — -
050 Japanese mint oil 2-3 2-3 2 HE H H+
051 Japanese pepper oil 1-2 2 2 =+ + +
052 Juniper oil 0 0 0 — — —
053 Laurel leaf oil 0 0 0 — — —
054 Lavandin oil 0 0 0 — — —

(to be continued)
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Table 5 (continued)
Repellency
Test tube method Beaker method®
No. Essential oil MEC;g0* (10" mg/disc) Evaluation®
n after
Male Female Nymph 3 24 170 (hr)
055 Lavender oil 0 0 0 — — —
056 Lemon oil 0 0 0 + — —
057 Lemongrass oil 0 0 0 — — —
058 Lime oil 1 1 1 + — _
059 Mandarin oil 1 1-2 1 + + —
060 Marjoram oil wild Spanish 2 3 1-2 H - -+
061 Mustard seed oil 1 0 0 — — —
062 Mystle oil 0 0 0 — — —
063 Nutmeg oil 2 2 | + 4 +
064 Olibanum oil 1 1 1 — _ _
065 Olibanum lesin 0 0 0 — — _
066 Onion oil 1 0 1 — — —
067 Orange oil bitter 0 0 0 — — —
068 Origanum oil 1-2 2 1-2 + + +
069 Orris root oil 0 0 0 — - _
070 Palmarosa oil 1-2 1-2 1-2 + H —_—
071 Patchouly oil 1 1 1 — — —
073 Pennyroyal oil 0 0 0 — — —_
074 Pepper mint oil (madorus type) 2 2 2 + H +
075 Pepper mint oil (wimmet type) 2 2 2 + H +
076 Pepper mint oil (vilamett type) 2 2 2 + H +
077 Perilla oil 1-2 2 1-2 + Ht —
078 Peru balsam oil 1 1 1 — 4+ —
079 Petitgrain oil 0 0 0 — _ -
080 Pimenta leaf oil 1 0 0 — — _
081 Rose oil 1-2 2 1-2 + H +
082 Rosemary oil 1 1 0 — - -
083 Sage clary oil 1 1 1 + — —
084 Savoury oil 1-2 1-2 1 + H- 4+
085 Spearmint oil (native type) 2-3 2-3 2 + + Ht
086 Spearmint oil {Scotch type) 2-3 2-3 2 + +H HF
087 Spearmint oil (midwest type) 2-3 2-3 2 - H +
088 Star anise oil 1 0 0 — — _
089 Swamp bay oil 1 0 0 — - —
090 Summer rue oil 0 0 0 — — —
091 Tangerine oil 0 0 0 — — _
092 Thyme oil 1 1 1 + + —
093 Tolu balsam oil 1-2 1-2 1 + + -4
094 Vanilla extract 1 1 1 + 4 _
095 Wormwood oil 0 0 0 — — _
096 ‘White pepper oil 1 0 1 — — —
2) Minimum effective condensation of 1009, repellency.
b)

c)

2 v/w9, Sublimate (carrier: 2,4,6—triisopropyl-1,3,5~tricosane).
—: No repellency, -: Slight repellency, --: Moderate repellency, H: Strong repellency, H#: Re-
markable repellency.
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Table 6 Effect of roach population density on time required to attain remarkable repellency
() beaker method.
Time required to
i h
Population attain remarkable repellency (#) (hr)
density Compounds tested
(number/m?)
2-Hydroxyethyl- . Spearmint oil
n—octylsulfide Japanese mint (Scotch type)
100 24 x7 1 7-8
500 >24x 30 3 24
1,000 >24 %60 6-7 24%3
2,000 >24x30 242 24 x5
Tested sample: 2 v/w9%, sublimate, surface area 4.52 cm?.
Table 7 Effect of surface area of sublimate preparation on repellency beaker method.
Surface Repellency area
Compound area
(cm?) 3 24 24 x4 24 x 7 (hr)
Japanese mint oil 4.52 H H H H
1.00 + H+ H H
0.54 + + + H
0.18 — — — -
Spearmint oil 4.52 + -+ H H#
(Scotch type) 1.00 + + -+ H
0.54 + + + H
0.18 — — — —
Eucalyptus oil 4.52 H +H - —
1.00 -+ — — —
0.54 + — — —
0.18 — — — —

Population density: 1,000 roaches/m?2.

BERET T 5@EMER L. X T, Uik, £WRET

v, 91,000 5/m? o fREEICED, WRE2TR - 7.

4. E—H—EToO AERA O KEE O 5HE~D
7]

Japanese mint oil, spearmint oil (Scotch type) ¥
X (8 eucalyptus oil @ 2% FHIEBHHF DA77 7 A
F o FRRBIZ, EEE 4.52, 1.00, 0.54 I X 0.18
cm? O LFEE DS, KEHOTEHECHT 2ZE2 R
7z. Table 7 iZRFZ L <, WHh oKD RAIOKH
BB THBICd bbb, EEOKEEMI/NE S
RBHITONT, BESHROETHED b, £,
0.18 cm? OEREHTIE, VW THhOFPHI R W T kiR
RizgBdohind -7z,

5. E—h—ZETOHRRSMORMEDEBRA
OHE

2,3,4,5-bis(4%-butenylene) tetrahydrofurfral, 2-hy-
droxyethyl-n-octylsulfide, Japanese mint oil, spear-
mint oil (Scotch type) ¥ X' eucalyptus oil @ 0.5,
1.0, 2.0, 40, 80 v/w % HERHK| (KT 4.52cm?)
RV, #tathiy 1,000 5/m* offEE T, b
L ORME D~ D E % Bz, Table 8 iT/RT
<, 2,3,4,5-bis(4%-butenylene)tetrahydrofurfral
13 4% DUF, 2-hydroxyethyl-n-octylsulfide i3 1 % LA
TORMETIIE = —HO %7 ) BUTRED 0 RBD 5
hixrofe. T, 8% ORMMETH, T7 UKL
DWW HRAD SN/ b DD, FHE SRR (H) D
BivInhs o 72, eucalyptus oil WXRINE I EINT 51T D
h, EEOP5PELBHNREZ R T X 5 CkoTe
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Table 8 Effect of concentration of tested compounds on repellency beaker method.

Concen- Repellency after
Compound tration
(viw%) 1/8 1 4 7 14 21 28 35 (day)
2,3,4,5-Bis (2— 0.5 — — — — — — — —
butenylene)tetra- 1.0 _ _ _ _ _ . . _
hydrofurfral
2.0 — — — — — — — —
4.0 — — — — — — — —
8.0 — + + + + + + +
2-Hydroxyethyl 0.5 — — — — — — — —
n—octylsulfide 1.0 _ _ _ . - _ . .
2.0 - + + + + + + —
4.0 — + + + + + + +
8.0 — + + + + + + +
Japanese mint oil 0.5 H 1 H H + + — —
1.0 H H# Ht H + + - —
2.0 H H H H +H +H + -
4.0 H + H H H H + +
8.0 H Ht H H HF H Ht +H
Spearmint oil 0.5 + + - H H +H + +
(Scotch type) 1.0 + 4 H H i H + +
2.0 + + Ht H Ht H Ht +
4.0 + +H Ht Ht 1 H 1t +
8.0 +H H H Ht H H H# #
Eucalyptus oil 0.5 + — — — — — — —
1.0 +H -+ — — — — — —
2.0 H +H + — — —_— — —
4.0 Ht H -+ — — — — —
8.0 H H + — — — — _

Population density: 1,000 roaches/m?2.

2%, 8% DIRMETH 4 AMEEOHWHHiH Lol
L7 ds -7z, Japanese mint oil 33 X (X spearmint oil
VE, RN L SR RICHHE LI RBAED LN D
EEBIT, 4 %DUNIERTH 4B H T b FH s ok
BhIRANED Bz,

6. E—H—Z(C &3 B8N M

fealdi#9 1,000 8/m* o [ <, falibaho 2
% AR (REME 4.52 cm?) 2 H T, FHBEA{TRV,
Table 5 Iz DFERE2 TR L 7.

¥, ZOMBRBEIETIE, —HNC, EWRE =6
PIREFHT LRSI, RKOX 5 =T% 7V OZMITH
BEEIhz. Titbb, FERALYY -V ECENE
#, = —HNOARFHID =% 7 Y 1KLL rIzE— P
— gL TV E, F, AOXDEVWTFT Y,
B S, RERT, AR KOOI A KT BIE
R LI, ToBCMALT<CER, HEL, 5F

<D, LIELLLT, ¥—d—H~kELTWL., £
72, E=h—ODOHPLN~ABESLT5TFT7 Y1, A
A TREELC, bkl sE Edbic, E—7
— 0 LEER BT, AR DR TRUEERRD LR
L. AWTE, MEZECHLOR, #AE2BA LY
RS, :

%%, Table 4 X Tig. 4 2R3 &<, %HHE(L
£y 2-hydroxyethyl-n-octylsulfide {Z 35\ C, ¥
=B —HO T F 7Y BITIRB LA EED S, R
EERR(L) BB D LB DB, Ly L, a-naph-
thoquinone 7 b DXFERILAYNITIE, BEZF RBEWHL
HRBBRABGESHRLFED LN, E—p—thoax7
U B il s e,

—F, KIR¥HTIE, Table5 X Fig. 5 2R+
& <, Japanese mint oil (No. 50) 35 X (X spearmint oil
(native type & Scotch type No. 85, 86) 23itERAE LT
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Fig. 4 Repellency curves of reference com-

pound.
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A: 2, 3,4, 5-bis(42-butenyl-
2-hydroxyethyl-n—
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Fig. 5 Repellency curves of essential oils.

O: untreated, [J: alice oil,
spearmint oil (Scotch type),
oil.

OFER LR, RIARVERESE 272,

EEA DR ED B 1, B M T v 2 R

D& B HH R mEER () 2R L7z,

A: bay leaf oil, ¢:
% : Japanese mint

&L, BTEX

Nutmeg oil (No.

63), peppermint oil (No. 74, 75, 76), cinnamon leaf oil
(No. 34), clove oil (No. 36), eucalyptus oil (No. 43),
garlic oil (No. 45), marjoram oil wild Spanish (No. 60),
onion oil (No. 66), palmarosa oil (No. 70), perilla oil
(No. 77) 35 X O¢ savoury oil (No. 84) » 11 FEDFEHIC
FRtEIC R Z L\ sl sk © & % BEE 7o SRR R (H#)
P32 Bh7z. Bay leaf oil (No. 17), cinnamon back
oil (No. 33), coriander oil (No. 37), cumin oil (No. 40),
geranium oil (No. 46), Japanese pepper oil (No. 51),
origanum oil (No. 68), rose oil (No. 81) @ 8 fED¥EIH
ESIEIR IRV 0 B D B R (+) 2D b
72. L& L, citronella oil (No. 35) 7 & i o> KRFEHIC
i, BVRERIRIIEED bk » 7.

% 2"

1. HEREZICOWT

A, F 35775 7Y B 0EEICESAT S
BHERA L@ ik Tcd 5. BRI TRLE
X5, HERBT, 95,000 H AT, 1
# ARME T VISR E X 0 IiiE— m@%Aﬁ%
RTTERIERZ B 2N TESLEE LN 5.
HR2XD, Fr 35T 7Y QMK RIS XOER
DEDFDITKITSH MECi [HTRBMRBERB TES
T, R, AFEKRE, EiEEC X3 HEULET O
HOBEXFANS 5 :H25. ¥, ERpofta{ts
VHEOZEZEEETIC, SHROLEWEFRHTIZIE
—DFMETCRETELIR/RBEAL TS EEX 5.

LA L, FAVWRBRERMMBHKL, =57 ) 35
BB R IS ORE LIC X D, 1 BRITIER—3—=F 1 A
7 ODRGHAICARIBET X5 b 2 & 23,
quinone @ X 5 7 iZ iR EEME DI NEATIRD Hh
72. LedioT, AiElx, WEpsaRitt & FRpCEARRY
SEEERBRELTCVB L EBEZ bR, AR, F o
T E TV UNOEEHO T T I NCRT5E
FolE, RBREORES I 2T ELERSS .
2. E—=h—ZElE20WT

Ak, T 7V OEETE5IH L, Fillls X o
REMEETANT D EREBEBLIHET, E—h—
oI5 7 OEB & REFVICES L, BRNTkE
—ELBHrLDBVH LIRS IOCEABIEHRE L
THRETEHETHS., A— bV, Y127k A
FVT VI — Vi, BRER EEROLER, W
R BRI DR, #R~DHEEEIT X % BRI SEES)
BERRETSHETH - T, WENSHNRELBRETS
FHETREVWEE 2D, X oT, EROFEE, BAA

a-naphtho-
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H7H 25 WRMSTESH

DFHECIZER T WS L VR 55, RITB~ 757 EH
RIT U, AR, MHEALEOFHECE, FEYTH
5rHFx 5. THICKL, AREE, R 3 4 8XUS
T2 X 50T, FERFIORME & SRk OBR, 17
AT, PR O REER Y, &5, KPARIRE
(Rt RRER) L EORANLDO D DT — 2 2155
CENTELRBEALTVSLHZD.

3. EROIXT ) BBPEICHT BFHME

a-naphthoquinone, 2,3, 4,5-bis(42-butenylene) tet-
rahydrofurfral, 2-hydroxyethylsulfide 335X (% naph-
thalene O{L&E, REREHETIHERIEE TR
T U, ¥—h—1ETik 2-hydroxyethyl-#-octyl-
sulfide OFFERHFIH, VW BRENSENREZ R LIZD
BT, fho LA EE sE 2 R T RERIG S5 h
K olcb#Fzb. TOHME LT, kOB MHIX
KRUEDE L, ARFERFICTIIE —H —hOKRHPRES
BEDELTRTESDREIGELRY, HD5ViE, EM
SEHEEZF LT3, BRENSEEZA L TR
EDREPEZ BN D.

2-hydroxyethyl-n-octylsulfide 4 17 O ¥ —H — T
BT 2 %iRmERZ AV OREOHRTE, 51
L (41 AT 10~200) 7 X oWizxdFRe Licth
4, AEFEEABEBIANTDS, RNE, ABOKMEH
ORIERIEINE L WIR D, RERSEEARE LT, EH
HEZ L WEEZS.

4. XAFACX$ DEFME

Japanese mint oil s X (X spearmint oil (native type
% Scotch type) 1Z, REREER IO —h —EORE
AT HE, ANOBENECII R WHERRERN R
HHREBEL TS L HMiShs. 5T Japanese
mint oil ¥} XX spearmint oil & 3 Ry T D F ¥ TIX
P& ar o7 (g - RER) 23, 2,4,6-
triisopropyl-1,3,5-tricosane % i\ 7z FEEEF|TIL 4 %
RINTHI 1 4 A, HELRSEPREZTTIOICK 72
OV, FEEAO BRI S REERHRIC X B KA
MlicksbDEEx5.

% 72 Nutmeg oil 7t & 11 ORI FR D I
LA 75 B 7 SRR SR 03RR D B v DV, ERhE B S
THRSBELECEL, BNEHREDT LR 72, &
WL, AR 2 AR OEh R T/ ED
BHEBHEzbND. Fio, LA L TRV TR S 5
L% X T\ 5 citronella oil, lavender oil, rosemary
oil, pennyroyal oil 7 ¥ RARFFHO DRV T F TV =
REVEDSTED DA 5 5 72 LUE, WE T3 T U DR
BT 5 (L¥ ZABORTRE 2L RIS T

EREZLND. XoT, BT APHE TSN
TS EEARE S L R R R SH LR X OH L
WEEMEAE SN LA REE SRR I NS, £, MR
BBz 3T, calamus oil 7p X ¥cEEOREMAS, HEALH
ikt U, cubeb oil 23 MEKHICKT L X b 58 =EER) R
Db LRZ i, HOETHRS KT X7 Ot
SO X B RZEOHER TR SIS,

PLEDESICHE SN TEHHE, HERRENSESNRE
TR U RREHROAKS OB - [E, IHETD
FER Ao REy S, T3 7V kT sEME
O EHAEBEMEC DWTHRET L.

= )

F 3% X TV 2REMEEE LI L S D
FLwhike LT, Bk ©—» — o 2B %
L7z, MBS, F 3237 ) oHltmoE L
TR B R RIA L, ARERciGlitamz
WME LI — = F 1 AZ x5 =% 7Y Om#RIG
DEM X VRETHHETHD. ¥ —» — R PElL
aEmE etz REL, E-h—hoITX TV HOE
Bicx b, BENREAR SRS LBV RO
HEZRET5HETHS. ThHOBFEREACT, &
Hip =% 7Y Sl E B X O KRR ORI SRS
SWTCHET L7z. a-naphthoquinone, 2,3,4,5-bis (42-
butenylene)tetrahydrofurfral, 2-hydroxyethyl-n-oc-
tylsulfide 35X O% naphthalene O /Z8HIO Sl E L, ik
BRETETIE, IRIREECRERRETR LI, E—-7—ik
T3 2-hydroxyethyl-n-octylsulfide 2355\ = BE%h R %
RLI=DLT, HhObAMTIIE L REEMELFRD by
oz,

—F, RIKKEIMTIX, Japanese mint oil ¥ X UF spear-
mint oil (native type & Scotch type) 3z 7z HAY
SRR ATR Lz, £, K LBVEEEEZET 5
LHE XN T\W5 citronella oil 75 & ORRIEHICILIE
WV k7Y oA Bhvin g 5 7o, calamus oil 7x
EHRE DR RMEICHEFNC X % Bl D2 RRED B
7z.

AT D S Hgila Wi i & ¥ Lo RS LA
B I ORFTRERRAERCELE#HOEERLE
3.

T, AL CHERICCENEZ VWS E LM
R A B ARRER A v & —fh—EH e or» Bl
HLETFET.

NI | -El ectronic Library Service



Pestici de Science Society of Japan

Journal of Pesticide Science 7 (2), May 1982 143

2)
3)

4)
5)

6)

51 B X

L. D. Goodhue & C. Linnard: J. Econ. Entomol.
45, 133 (1952)

L. D. Goodhue: J. Econ. Entomol. 53, 805 (1960)
G.S. Burden & J.L. Eastin: Pest Control 6, 14
(1960)

g2y SRR BB 26, 112 (1962)
G. J. Baker: U.S. Pat. No. 2344932 (1962); U.S.
Pat. No. 2863799 (1962)

M. Schwarz, O. F. Bondenstein & J. H. Fales:

)

8)
9)

J. Econ. Entomol. 63, 429 (1970); 64, 576 (1972)
T. P. McGovern, O. F. Bondenstein, J. H. Fales
& M. Beroza: J. Med. Entomol. 12, 259 (1975)
G. N. Woodruff: U.S. Pat. No. 3740201 (1973)

FAR—ER - bk 2R - IniE @ HOAREEEF S50-
105821
D. Gnanett: J. Econ. Entomol. 33, 563 (1940);

33, 566 (1940)

D. F. Rudnev, V. P. Smelyanets & A. N. Voi-
tenko: Visn. Sils’kogospod. Nauki 13, 71 (1970)
O. F. Bondenstein & J. H. Fales: U.S. Dep.
Agric. Prod. Res. Rep. No. 164 (1975)

NI | -El ectronic Library Service



