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1. チーズ成分の相乗 作用によるケナガコナ ダニ琉引性. TJ:沢･宅火, 山-& tll. 山本 苑 (求

京放課大学凸学部腿芸化学札 恥石く都tulfl谷区),45.ll.6.受班.

チェダー･チーズ巾のケナガコナダニ誘引因子として,heptan-2-one,octan-2-one,nonan-2-one

および 8-nonen-2-oneか らなる主誘引因子 の他に. 新たに 3-methylbutanolを同定した.3-

methylbutanolはBi独でも活性を有するが,上記のメチルケトン類と組合せると明瞭な相乗作用を

示した.これらの誘引成分は,乳製品のケナガコナダニ誘引性を決定する試要因子と考えられた.

Theattractancyofcheddarcheese forthe

cheesemites,Tyro♪hagusbuLrescenh'ae,wasnot

duetoonecomponentin thecheese,butto

multicomponents.Inthepreviouspaper,1)four

methylketones,heptan-2-one,octan-2-one,nonan-

2-oneand8-nonen-2-one,Werereportedasthe

cheesemiteattractantsinthemainattractive

fractionseparatedfromthecheese.Theseketones

wereindividuallyinactiveorlessactive,butttleir

mixtureshowedasynergisticattractancyforthe

mites.Wenoticedalsothattheirattractancy

wasincreasedbycombiningothercomponentsin

thecheese.Thispaperdescribestheidentification

of3-methylbutanolasanotherattractivefactor

inthecheeseanditssynergism withtheabove

methylketones.

Experimental

BioassaywithanOdorTrapTubeOLfactometer

(Fig.1).

Thecheesemiteswererearedonadriedyeast

andstarvedforonedaypriortothetest.Two

gatheredpiecesoffilterpaper(5×30mm)loaded

withanamountoftestingmaterialwereplaced

intwos-tubes(1dia.×6cmlong),andtwopapers

withoutanymaterialwereintheothertwoc-

tubes.Alltubeswerearrangedinacruciform

patterninapetridish(15cm di且.),Withtheir

openendspointingtowardtheoutside.Afew

thousandofthemitesofallstagesandbothsexes

wereintroducedinthecenterofthedish,which

wasthenplacedonabasinfilledwithwaterand

heldinthedarkat25j=5.Cforonehour.The

miteswhichmigratedtoeachtubewerekilled

･S -

Fig.1. Odortrap tubeolfactorneterfor/the
cheesemite.

Eachtubecontainsafilterpaperloaded
withorwithoutatestmaterial.The

cheese miteswereintroduced in the
centerofthedish.

byaddinghotwaterandthencountedundera

microscopeafterpourlngthewateronafilter

paper.Thedegreeofattractancywasexpressed

asfollows:I

Attractancy(形)-品 ×100
whereSandCwerenumbersoftrappedmites

insandc-tubes,respectively.Statistically,tlle

attractancyover65%wassignificantlyassociated

withthepresenceoftheattractant,but70% Or

morewasusuallyadoptedasanindicationof

attractancy.

Inordertoestablishthesemlquantitationofa

testmaterialandthedetectionofitssynergism,

theabovemethodwasappliedtoacrosstest,in

whichastandardmaterialwasplacedintoc-

tubes,andtheattractancyofasampleins-tubes

wasexpressedasindicatedabove.Byananalysis

l



防 虫 科 学 第 36 巻-I

Cheddarcheese

TtThPefileii;fliocnti｡n
l I

Acidicfraction Neutralfraction Basicfraction

lsweepcodistillation

l I
Distillate(A) Residue

lsilicagelco一umn｡hr｡mat｡graphy

-
7

-
6

･-
5

-
4

-
3

-
2

-
1

(Ax1/6)
llI

8 9 10 11 12 13

- - 土 一･ 土 土

rechromatography

Methylketones Cheesealcohols

Fig.2. Procedureforisolationofcheesemiteattractantsfrom cheese.
♯AdenotestheattractancyofdistillateandA光l/6denotesthattheattractancy
ofthecombinedfractions4,5and6wastheonesixthofA.

oftheattractancy･doserelationshiponthesample,
thesemlquantitatiom andthe detection ofits

synergism couldbedetermined.

MainAtLractEucFactorsfortheCheeseMites.
From themainattractivefractionincheddar

cheese(Figs.2and3),heptan-2-one,octan-2-one,
nonan-2-oneand8-nonen-2-0mewereidentified

ascheesemiteattractants.1)Amongthem,8-nonen

-2-0mewasfoundnotonlyasanewcomponent

incheesevolatilebutalsothefirstcaseasa

naturalproduct,whichwasshowntobeidentical

withthesyntheticonebycombinedgaschroma･

tographyandmass･spectroscopy(Fig.4).These

methylketoneswereindividuallyinactiveorless

0 10 =D 30

Retentiontime(m王n.)

Fig.3. Gaschromatogram ofFr.6inthemain
attractivefractions.

Othermethylketonessuchasundecan
-2-0meand tridecan-2-0mewerealso
identified from the main attractive

fractions,buttheywerenotinvolvedin
theattractancy.

2

active,buttheirmixturewasconsiderablymore

attractive(Table1).Fig.5indicatesthatthe

methylketonesshowedasynergisticattractancy

forthemitesandthattheirmixturewasalmost

comparabletotheattractancyof0.lgofcheese

atthelevelofl･OJJgpertube.

Table1. Attractancyofmethylketonesin
cheeseforcheesemites.

Methylketones1 .ItltraCtanCi.三%/eg/tub)1.0 10

heptan-2-one 44.2±10.1 54.2土7.9 48.0土13.2

octan-2-one64.7土 4.3 66.3土6.9 66.2土 3.6

nonan-2-one68.8土 5.1 60.8土5.8 65.3土 5.3

8-nonen-2-one62.5±14.0 81.0土8.9 71.5土13.2

mixture* 71.1土 9.7 78.3土9.1 71.7士10.0

★Mixtureofbeptan-2-one,octan-2-one,nonan-
2-oneand8-nonen-2-Oneintheratioof5:1:
1:1.

IdenLificah'onofCheeseAtcohots.
Itwasindicatedthatattractivefactorsother

thanthemethylketoneswereincludedinalcoholic

fractions(Frs.7-13)andestericfractions(Frs.1-3)

asshowninFig.2.

Theeluatesobtainedwiththepolarsolvent

systemofmorethan20%etherinn-pentanefrom

variousrunswererecombinedtoyield365mg
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Fig.4. Combinedgaschromatography･massspectrometryof8-nonen-2-0measanew
cheesevolatile.

*Amixtureofisolatedandsynthetic8-nonen-2-0nesgaveasinglepeakofthe
retentiontimeof21.61minutes.

GLCcondition:Hitachi冗-53gas
packedwithMBM,
gas;He1.Okg/cm2

MScondition:HitachiRMUmass

whichwasestimatedtobefrom approximately

200kgofcheese(I.8xl0-1% ofcheese).The

eluate(330mg)Weresubjectedtoasilicagel

chromatography(60gin3×23cm column),eluted

successivelywith〟-pentane(100mJ),30%etherin

〟-pentane(200mJ),50%etherinI卜pentane(100mJ),
etller(200mg),acetone(100mJ)andmethanol

(100mJ),andseparatedintotenfractions.Almost

allthematerialswereconcentratedinfractions

6and7whichweretheeluateswithether,and

theyshowedslightattractancies.

Co･gasChyomatograPhy:Fractions6and7were

gas･chromatographedasshownFig.6.Bythe

co一gaschromatographywithauthenticsamples,

chromatograpb.0.5mm i.d.×45m column
columntemp.;isothermalat270°C,carrier
(inletpress.),
spectrometer,ionlZlngvo一t;70eV.

tIlefolloiwngalcoholswereshownineachfraction

(Table2);2-pentanol,3-methylbutanol,2-heptanol

and2-nonanolinFr.6;2-butano1.〟-butanol,2-

pentanol,3-methylbutanol,〟-pentanol,2-heptanol

andn-hexanolinFr.7.

3,5-Dl'nF'Lrobe〟zoaEeDen'vaEl'vcs:Theeluatein

fraction6or7inonemJofdrypyridinewas

treatedwithapproximatelylOOmgof3,5-dini･

trobenzoylchlorideatroomtemperatureovernight

anddilutedwithetber.Fromtheetherealsolution,

the3,5-dinitrobenzoateswere obtainedbyan

ordinarymethodandgas･chromatographed(3mm

i.d.×2mcolumnpackedwithlO%SE-30oncelite

545,isothermalat250oC,flow rateofHegas;

3
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Fig.5. Relativeattractancyofmethylketones
toneutralvolatilesofcheese.

A(+)*...Y-9.6logA+49.7,amixture
ofheptan-2-one,octan-2-one,
nonan-2-oneand8-nonen-2-
0neintheratioof5:1:1:1.

B(CI)+...Y-10.9logA+38.6,amixture
ofheptan-2-one,octan-2-0me
andnonan-2-0meintheratio
of5:1:1.

C(○)★… Y-7.7logA+33.8,amixture
ofheptan-2-one,nopan12-one
and8-nonen-2-0me in the
ratioof5:1:1.

D(◎)★… Y=;7.0logA+26.3,amixture
ofoctan-2-oneand8-nonen-
2-Oneintheratioof1:I.

★Each mark indicatesan averageofsix

repetitions.Cheeseneutralvolatilesatthe
concentrationof0.lgequlValentofcheese
wasplacedinc-tubeasastandardmaterial.

37.5mJ/min.).ComponentslistedinTable2Were

detectedbycomparingtheretentiondatawiththe

authenticderivatives. Furthermore,individual

peaksonthegaschromatogram werecollected

and cochromatographed on thin layerplates

(Table2).3-Methylbuty13,5-dinitrobenzoatewas

identicalwiththeauthenticoneonaninfrared

spectrum,anditsmassspectrumshoweddiagnostic

fragmentsof3-metbylbutylgroupatm/e282

(M+),267(M-CH8),252(M-2CHa)and239(MICH

(CH8)2).

A〃ractancyofIdentift'edAIcohotsfortheCheese

4

MLLes.

Individualalcoholidentifiedfrom cheesewas

dilutedwith4-foldsofliquidparaffin,andsubjected
totheattractivitytestatconcentrationsof0.1,

IloandlOFLgpertube(Table2)･

3-Methylbutanolwasthemostattractive,and

n-hexanoland2-nonanolwereslightlyattractive･

ThemixtureoftheprimaryalcoholssuchasI卜

butanol,3-methylblltanOl,〝一pentanOland I卜
hexanolintheratioof5:2:1:1wasprominently

active,whereasthemixtureofthesecondary

alcoholssuchas2-pentanol,2-beptanoland2-

monamolintheratioof6:5:1wasonlyslightly

attractive.Theeffectof3-methylbutanoltoother

primaryalcohols(themixtureofn-butanoI,n-

pentanoland〟-hexanolintheratioof5:1:1)was

examinedbythecrosstestwiththemixtureof

fourprimaryalcoholsinc-tubesasastandard

material(Fig.7).Itwasshownthattheattractancy

of3-methylbutanolwasnotincreasedbycombining

itwithotherprlmaryalcohols,indicatingthatthe

attractancyofalcoholicfractionscouldberep･

resentedwiththatof3-metbylbutanol.

SynergislicAttractancybetweentheMethylKetones

and3lMethytbutanot.

Thesynergisticincreaseofattractancywas

observedbyrecombiningtheketonicandthe

alcoholicfractionsseparatedfromcheese(Fig.2),
from whichfourmethylketonesand3-methyl･

butanol,respectively,Wereidentifiedasattractive

factors.Forfurtherdemonstrationofthesyn･

ergismbetweenthemetbylketonesand3-methyl･

butanol,threesamples:themixtureofheptan-

2-one,octan-2-one,nonan-2-oneand8-nonen-2-

0meintheratioof5:1:1:1;3-methylbutanol;

andthemixtureoftheketonesandthealcohol

inanequalratio,werecompared･FiveJ一gOf

3-methylbutanolwasusedasastandardmaterial

inc-tubes.Fig.8Showsthattheattractancyof

themixedmethylketoneswassuperiortothat

of3-methylbutanol,andthatthewholecombination

synergisticallyIncreasedtheattractancy.

DiSCtL88ion

Thoughaliphaticketoneshavebeenknownto

bealarm substancesforsomeants,2-8)theyhave

neverbeenreportedasafoodattractant.The

fourmetbylketonesidentifiedasmainattractive
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Fig.6. Gaschromatogramsofalcoholicfractionsseparatedfrom cheese.
GLCcondition:JGC-750gaschromatograph(TCDdetector),3mmi.d.×2mcolumn

packedwith20,aaPEG-20M on60-80meshcelite545,column
temp.;isothermalat60°Cfor5min.,thentemperatureprogrammed
8oC/min.to190oC,Carriergas;lIe35mJ/min.,bridgecurrent;
100mA.

Table2. Identifiedcheesealcoholsandtheirattractanciesforcheesemites.

GLCPeakNo.
Fr.6 Fr.7

Retention 3,5-DNB
Identity time GLC TLC

tR/tR(a)tR/tR(b) Rf(C)

Attractancy_(壁
0.1 1.0

1 1 ethano1

- 3 2-butano1

- 5 I卜butano1

5 5 2-pentano1

6 6 3-metl一ylbutano1

- 7 I卜pentanO1

9 8 2-heptano1

- 9 I卜hexanol

13 - 2-nonano1

- - mixtureof1-ols(d)

562

730

873

873

000

120

389

448

190

o

o
.
〇

o

l

l

l

1

2

230

338

689

689

000

210

487

615

025

0

0
'
0

0

1

1

1

1

2

6-9

m
㈹

2-4

1-2

1-2

400

2-｡

竺

0

1‥
l

1

1

1

1

1

1

51.2土 3.5

55.2±4.3

52.6土 5.9

46.8土 6.3

61.4±9.9

68.7±6.0

62.5土10.8

53.0土 7.3

54.5土 7.2

53.8±12.0

86.0土 8.2

59.8土 6.3

57.0± 5.6

56.7土 3.2

51.8士6.7

57.3± 2.3

95.7± 0.4

64.2土 5.2

64.3土 6.1 63.5土 9.2 ･61.8±10.3

55.0土 1.4 55.7士5.7 69.2土 8.4

58.8土 7.2 63.5土 9.2 70.7土 4.6

74.5土 5.8 88.2土 1.4 93.7土 3.6

一 mixtureof2-ols(e) - 48.3土10.1 50.8土18.3 73.0土 4.6

(a): RelativeretentiontimecaluculatedonbasistR/tRof3-metllylbutanol-1.000.
(b): RelativeretentiontimecaluculatedonbasistR/tRof3-methylbuty13,5-dinitrobenzoate-

1.000at250oCofcolumntemperature.

(C): RelativeRf-valuecaluculatedonbasisRf/RfofI卜buty13,5-dinitrobenzoate-1.000,developer;
n-hexane-AcOEt(9:1).

(d): Mixtureofn-butanol,3-methylbutanol,n-pentanolandI卜hexanolintheratioof5:2:1:1.

(e): Mixtureof2-pentanol,21heptanoland21nOnanOlintheratioof6:5:1.
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Fig.7. Additiveeffectonattractancyofcheese
alcohols.

A:3-methylbutanol.
B:amixtureofI卜butanol,〟-pentanol

andn-hexanolintheratioof5:1:1.

A+B:amixtureofn-butanol,3-methyl･

butanol,〟-pentanolandI卜hexanol
intheratioof5:2:1:1.

FiveFEEOfthemixtureoffouralcohols
(A+B)wasusedasastandardmaterialin
c-tube.Datafrom sixrepetitions.
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Fig.8. Synergisticincreaseinattractancyfrom
methylketonesby3-metbylbutanol.
A:amixtureofheptan-2-one,octan-2-

one,nonan-2-oneand8-nonen-2-0me
intheratioof5:1:1:1.

B:3-metbylbutanol.
A+B:amixtureofA andB inanequal

ratio.

FiveFLgOf31methylbutanolwasusedasa
standardmaterialinc-tube.Datafrom

sixrepetitions.

6

prlnCiplesdidnotindividuallyshowanysignificant

attractancyexcept8-nonen-2-one.Amongsyn･

theticisomersof8-nonen12-one(tramsandcisI

A3,1ransIA5,tl'anS-A6,tramsandGis-A7),only

Gis-3-nonen-2-Oneshowedslightattractancy,but

itwasinferiorto8-nonen-2-one.10)

Reactionsoftheneutralvolatilesfrom the

cheesewithseveralchemicalreagentsresulted

inaconsiderabledecrease.ofattractancy,par°

ticularlyby3,5-dinitrobenzoylation.7)Thisfact

meantthatthe3-methylbutanolhadbeenremoved

from theattractivemixturebythereaction.The

prominentattractancyof3-methylbutanolwas

notobservedin2-methylbutamol,2-pentanoland

〟-pentanol,but4-methylpentanolwascomparable

to3-metbylbutanol. From theseresults,itis

suggestedthatterminalbydroxylandterminal

branchedmethylgroupsarerequired forthe

partialstructureofalcoholsinordertoshowtheir

attractanciestothemites.

ThedefinitequantitationofthesynerglSm for

theseattractantswasnotobtainedsince the

numbersofmitesintroducedtothetestvaried;

however,thesynergisticeffectobservedincheese

wasapparentlysimulatedinthesyntheticmixture

ofheptan-2-one,∝tan-2-one,nonan-2-one,8-

nonen-2-oneand3-methylbutanoL Ingeneral,

themethylketonesand3-methylbutanolindairy

products were fermentatively biosynthesized

from fattyacidsofmilkfatsandL-1eucine,re･

spectively.8･○)Thisleadstoaspeculationthatthe

leveloftheseprecursorsindairyproductsand

theextentoftheirfermentativedecompositions

mayberelatedtotheirattractanciesforthe

mites.

Thepreliminarystudyontherelativeattractancy

ofsomedairyproductsindicatedthattheattractive

substancesinskimmilk,drywholemilk,Cheddar
cheeseandbluecheesewerefoundtobeconcent･

ratedinneutralvolatiles,andthattherelative

attractancieswere15:43:100:156.10)Theslight

activityofskim milkmaybeduelargelytothe

lackofmilkfats,andtheexistenceofmilkfatsin

drywholemilkreflectedonitsattractancy.A

fermentativeprocesspromotedtheproductionof

3-metbylbutanolaswellasthemethylketones

incaseofcheese,particularly,bluecheese.These

relationshipsuggeststhatthedifferenceinthe
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ratioofthemethylketonesand3-methylbutanol

indairyproductsmaybethedetermlnlngfactors

oftheirattractancyforthemites,andthatthese

attractantsalsomaybeoneofthefactorsonthe

hostselectionofcheesemites.
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portedbyagrantmadebytheUnitedStates

DepartmentofAgricultureunderPL480.project
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Universityfortakingmassspectrograms.

Summary

Besidesmethylketones,suchasheptan-2-one,
∝tan-2-one,nonan-2-one and 8-nonen-2-one,

anotherattractiveprincipleincheddarcheese

wasidentified.Thiswas3-methylbutanot,which

showedthesynergisticattractancyforthecheese

mite,Tyro♪hagus♪utrescenEllac.bymiXingwith

theabovemethylketones.Thesecomponents

wereconsideredtobeimportantfactorsforthe

attractancyofdairyproductstothecheesemite.
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FateofOrganopl108phoruBIngecticide8inSoils.PartI.TheRetentionofS空p-LabeledDisulfoton

andDimethoateinthethreeSoils.IkuroKAWAMOFu,TetsuoSAtTOandKisabuIyATOMt(Laboratory

ofAppliedEntomologyandNematology,FacultyofAgriculture,NagoyaUniversity,Chikusa,

Nagoya,Japan)ReceivedDecember19,1970.Botyu･Kagaku36,7,1971.

2. 有機燐殺虫剤の土壌施用に的する研究. 節1報 32P坪識 Disulfoton及び Dimethoateの土

壌における保持. 川森郁郎,請藤哲夫,弥百再三 (名古屋大学良学部害虫学教室,名古屋市千種区不老

町)45.12.9.受理.

82P標識Disulfoton及びDimethoateの土壌による保持を沖積層土地 (未桝地,愛知爪岡崎印),

fI岩風化土地 (水乱 愛知LElr<知多部)及び火山灰土壌 (畑地,栃木LFl,<栃木よき試)をmいて調べT:.

土地に施用した茶毘と保持丑との間には宙緑関係が見られ,Disulfotonは Dimethoateより多く

土壌に保持された. また,両薬剤に対する各土地の保持爪は火山灰土地において瓜大であり,fl岩

風化土填,沖机屑土地の唄であった. 保tIj燕Etの多くが有機物の抽山方法で柑られる内分に兄い山

きれ,保持丑は土鳩の粘土介ETtよりむしろ有機物合爪に何校な閃逆があるものと推約きれた.

薬剤と土墳構成物問の作用について弟剤の水溶性の相迎から検討した.

Introduction

Theapplicationofsystemicorganophospborus

insecticidestosoilsoffersanadvantageousmethod

ofpestcontrolbecauseoftheir ecologically

selectivetoxicitiestothephytophagousinsect

pestsandlaboursavingfortheirapplication.

Moststudiesonthefateofpesticidesinsoils

havebeenconfinedtochlorinatedhydrocarbon

insecticidesandorganicherbicides,andthereare

few reportson organophosphorusinsecticides,

especiallysystemicorganophospbates.Sinceitis

7


