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Jccogrlizedmaximum amoyntin U･S･A･ofI∫
,, vaporizedlindane(2)tobe_usedintheroom for

lnscctcontrolis1gramper15,000-20,00Jcubic

fcctper24hours.Themaximum amounttobe

alloWcd inthe′Japaneserooms,areshLo､vnin

Tahlc6.･

Intheaboveexperiments,.thatis,incasesof -

O.2,0.4and0.8% 1indanesolutions14.5mg.,I

8.九ig.and 凪 2mg.oflindaneresp9Ctively ㌔

､vcTCV･lpOrizedド.erhoururlderproperconditio'ns･

Thcrc･forethedesiredamountofiindanecanbe

vap(汀jzed cohtinubuSly･fora long time' if-I
thc甲PaCity ofI)ottle,theconditionof the -

phtinurn-asbestos'andtheconcentrationoLlin-

(はneilrC'controlled.InthislVay,itheco丘IeS､

possihlctocontrolinsects.intheroom lVithout

18啓一IV

//
canbeusedalsoingreenI10uSe/forfumigatioli

ofplant_pests

ln practicalllSe,itwasfoundconvenientto ′し

gmploythebottlesi-vithcapacitiesoftwotimes

as-largeasthoseemployedabove.With'such

bottle/necessaryandsu爪cientamountoflindane

canbevaporizedduringabout8t()10hours.

Theauthor-isindebted-to prof.～_SankicJti/
TakeiandAssist.Prof.Min｡ruOllnOfortheir

kindguidaricesand.epcouragements. Ilealso

wishesLto experesshisappreciation to Mr.

TakashiYarnagu?hti,LthePresident'ofOsaka

KaseiCo.､vhoir1､,cntedthisapparatus.

This_inyention､Wasappliedto patentsof

Japan･tl･S･A･･Greatliritain･GミrmJanyand
Brazil.

Polar,ographicI)eterplinationofNattlralPyrethrins･.(StudiesonDetermi nation

of PyrethroidE･ⅠIJ･-)-ToshihikoOrŵ ･ TerumiSJuh101T̂叫 一YasuhikoT_AK】･;Slml̂_./ /
andMinoru OJ-NO(TakeiLa-)orat.ory.Institutefor･Ch叩 ical]tesea'rhl,KyotoUniversity)

ltcccivedSept･21,rJ53･Bo'yLu-Kagaku,18-142(1963)･(､vithEngli坤.text143)＼

26･天然 ピレ トリ-ン類のポ-,ラ｡グラフ議 に与る定量 (ピレ トリン類縁物質の定丘に

関する研究 第 3朝 )大岩佼謹,筏lgt.q･:i己,竹下跳謹,大野 稔 (京都大学 化学研究折 武居 ､
研究寅) 28.日.21.受理

l
P̀yretllrihs'-Ⅰ及び-ⅠⅠを分別クT)マ t.グラフ法で純梓に分起し,このものを棲準とL I

__てポーラT,グラフ法によって全 pyrethrinsLの正由な走塁を行ふ事に成功した｡本丘丑

法は総額の Seil'S法や水銀遼元法に較べてその正確度がはるかに移っている｡これら純粋 1.

な p̀yrethrins'のイエーチエに対する落下効果は意外にも1よりも1Ⅰの方が大<あったO

Y_f々 はり ユてから'次に述べる様な餌点に立って'

pyrL･tl'm'ids全鹿の定忍法の確立を意図し,研究を進

めていろ｡即ち物射 ヒ学的手段を恥 ､て,軍虫坤 示

す分-T･をは抜淀iiiする.=とによって,分析'Dt正確度を､

MLは11三の悦易弘也化を計ることであるO-この様な立

切でfiった研妃成火の一つとして,先にがてラpゲラ

ソ淡による al-1ethrih(1,及q allethrolone(E,の定放

出を附 子した,′今剛ま天然 pyre;hrjnsのが-_ラp〆,

･) 7地及び分光光圧討法による研Etjz!'Li:法並びに従来の

Scil'S法及び水銀超克法による定鼓の印検討の結果

を報i_[.･･する｡ ′

i

妃1I･:除虫茄の化学が長足?進歩を遂げ,除虫封の#'

効成分は,pyrcthLrfn I.及び Ⅰ鍍びに cineiinI
及び.I の四物短であることが発見され,次で夫々あ

1ヽ

化学1.-位 も決ljE!芋れた¢'o現在これらの13-効成分の定

iLLlu;･としでi諸夕個 では Seil'S法(17 或は水銀還元

ui!

/

法 5̀'等が, 文吉が国では吾々の研究室の以射 手なる

seil'S艶の変法(｡が広く脚 jされているJこれらの

琴方法は除虫菊のLJf効成分が pyrethrinl及び Iの

=つであるとされたqI.約 1及び約2-JJG牧を班雅とし

て考がされたものであって,殺出力をもつエステル腿

即ち種pyrethrins或は cinerlnsを位mLてEtjELi･

法の可否の検討がなされていない,斯様叫 L等の方法

は当然行わなくてはな､らない取木的な検討を省いてい

るばかりか,,他方実際の拙作上に多多くの矛伽 -:bる

ことが榊繍とられ,操作?改良,通 にはLa出払の円放

封が強く繋留されている実状である,.(
現行法が脚様な状態にあるので,米国*ではこれら

*United.StatesDcp;lrtm.entOfAgricultural,
productionand Marketing Administration

lの D?vidKelscy氏去ゝ､らの私信 (lU53.8.ll)に

よる｡

lJ
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と茄なった研しい考えになる cthylcnc(li.lminc地

等が試案として切付即 は れつつあるカ亨,これらも設

出力を朽つエ?.テル腿を打1-抜'jil放す7+ものではなく,

一文rl講和的にも放･.'.(があるJJ一班である｡

以上の化学的な方淡の夕日こ.t物功!化学的Jj.班として

Gilhm 及び West(7)のfn流 になE) Iiecklcy(8'..

Shuki･S等の の出来する分華光圧計法並びに山田等 1̀0)

･の投光するポーラ'pグラフ法等がある｡これらの様に

物卿 ヒ学的手段による方法は上述の化学的手段に比べ

エステル態を拡接定立しうる点.拭作が闇易迅速であ

る瓜 疎は円現性が馬いと茸う.代で似ぐれている.班

し乍ら以上の人々がこれらの物理化学的方法にmいた

､標享控物兜の純皮は何れも.Seil'S法及び水銀還軍法に

よる分析他こ北朝を招いたものであって,結局その巾

に Seil'､S法及び水銀還元法のもつ欠陥を包頂するこ

とになる｡ 一､

苛々は以上のことや.pyrethroidsの化学の現状を

考赦して,次の

ロマトグラフ法 ?
な淑序で研究を行ったo即ち先づF

より除虫XJ.).エキス巾'からす)一効成分の

分脚桁梨をした.そのIh果 p̀yrcthrins'Ⅰ ()maxI
lン224M/,.,ど}ma串 41250'py,ethrinIと ｡i｡e,in

ノⅠの純晶の混合物か,矧 まpyreihrjnI の純晶か,

或はrcinerinI fD納品かの何れかである)と,

p̀yrethrins'q(lmRX妄229叫."-eJmax-35S56;

pyrethrinⅡ とcinerinJの純晶の況合物か,或は

IpyrethT:in甘 の純晶であるか,或は又 cinerin_Ⅱの

納品かの何如 ､である)とを柑ること‡軍 功したっ理

甜 勺には勿論 pyret,hrirrI及び 甘 並びに cineriln

I及び 甘 の四成分を純附こ得て控準物'iIとする?

シが正しいが,今阿はその日的を達し得なかったので,
次苔の雑として, p̀yrethrins'IIと p̀yicthrinsJ∬

及びそれらの近縁化合物であろ alle-thrin の結晶状､

-異性体 α-dl-trans･allethrinを捺唯物門として佐

用することにした｡ ＼

これらの物質を捺埠として Seil'S法及び水銀還元

節 18巻-ⅠV .

法を検討した処.Seil'S法では pyrethrinsI値は

近似的に定立 されるが,pyrethrins I■値は近似値

さえも求められない｡叉水銀還元故では pyrethiinsL
I､及び Pyrcthrins丑 の近似陪さえも共に決められ

′ _

=~ u

.ないことを細った｡従って丙位の和を全 pyrethrins _ ･･-1 ､

h'Iとするこれらの方法は,全 pyrethrinslの定量法と

して;t･:炊がないわけであるO

･こ｣に放て字千々 は ･pyrethriムS,Ⅰ及び T を控準

として,ポーラー,〆 -3 7淡及び分光光峻別瀧によるLR

丑に掛 ､て研究し･狐l;LIの甲 港和 した,こ'iLら両
方法は純品の pyrethrinsIと1)yrethrinsJ でも

.現在原理的に間者の分離EJE.fii･は不可鵬であるが.全 ',

pyrethrins値は正統に求められるOの純晶に関する

､_ult)何方淡のI,TjJに似劣は認められない水 除ili75itJ'･.托花

及びェキスの様に他の物門が況在する時は,分光光蛇

一計法の方は混在する pyrcthrinsJ以外の物質の彬野を

･大きく受け,.結-DT<としてyH:･J.[;に抗い机を示した｡然る

にが-ラ/pグラフ法はこの様な彫邦を受けず正しい帖

を元し,非';?',Ill_綴れたものであることを).'nった｡

協同研究者 F<沢によって求められた,'̀Pyrethrins'

Ⅰ と,̀pyrctLhrins'lのkc,osene耶液の家拙こ対

する■knock-do､vn,効果は約2炎の椛で･従来の鰍

I-肘 lわーとはbnqな?て,忠外 こも F̀tyrCtllrins'甘の方●
が p̀yrethrins■Iに比べて新しくむけJであること

を知った｡従って即に pyrcthrinst的な求める泣虫

準は琴際的に恐妹が少ないo又肘 iil'･J'frJTTJの現状では.

穴隙には除出L/JJ.ltTの公設山城分即ち余 pyrcthrinsの

帖を肘 tは･,5',足()る｡従ってヂ亨滋は除山菊芋2品の放EB

'をするのにもポーラログラフ比によ,)全 1-yr?thriris

をr!jE出 し,その表示は全ビ､㌣ トリ＼ヅ伯 "(Total

py'eEZm'nsvallLe;lT.P.V.)"_とするこ一とを提案す ･

る｡轟に壕案する方法は佃多く.の故討を零す8/とIP.う ー

が-･応発表して不方の識者の御批判を仰く旗印であ
る｡一

3･a,lltio･zcJlrOmatOgr̀ゆhy･一打′iththese,,ssLandtardsz,bsla〃ces,LILeaCCurL7Ee,lete,mE'nat''ono/

LOLalルietI"insby♪olarokra♪]"'cl〝etfLOdhasbeenaltal'nedsTccessJL,uy･TF"'S!〝eihod appa-

reln〟yZlS/Oy∫,′ムerior･･"itsaccLJraCyOndcon･veniLEnCeiolhec?ml't.Onlypyacil･sedmethodssuck
l

asLFtteSez･L･sort'lLe"tCrC,Jry-YP;]'1{L'･o"･mcihods･Theexperim-enton√l后 hhoch-do-ion.,eueclof

/EI･csep･′,e･PyrCEILrL･!･S･ 0,LlLOLLSJJlJ･gavean･･neXPectedres.ult:･Pyret占ri.ns･IIismoreloxILc
･tJIEHZI. - I

･pyrethrl･ns,iandII71aVe.beensepalratedinbz".C/Or"" "LrO,･･ghaJPZl･caEl･ojo/COILLmn

･̂imin.q Lltdcveloplntqr Ll mCtho〔lofdirect

quantitativedL･tCrnlinat王onoLin.qecticidally.i-ctivLL

molcculcsthrollgh I)hySicoIChcnikllmctho【Js,
.ln'll'th'cc｡nSL･quentenh.lnCem6ntof.lCCllnCy

.TulLl,cmcic･ncy,the ;一utht)rs hこIl･C･long hcen

cnLYngedirkthestudy onthe･possibl占methods一

l)Iqu.111titativede,termination ofallkindsof

r,yrefllr(･it75･ A占 pfeviousli,:reported,-their
･studie･q;-1lrc.1dyresultedinthe,introductionof

a ncIY mCthoLl(Ifqu.lntitative determination

143
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of-allethrin(llandallethrolon占(2)based onIthe

polarographicmethod.Thepresentreportcon-

cernsthepolarographicandspectrophotometric

,determinationsof-natural,pyrethrins,and the

re-investigationo'ftheSeil'smethodandt!le

mercワry-reductionmethod･ -.∵l
A remarkable pr_ogress▲and developmentβL

Attained inthese･yearsin thechemistry of

pyre叫rum haverevealedthattheinsecticidally

apcTt:黒 .:stJ;:uveen: inthepyr号thrumarepyre-

I/

thrjnIandⅡ andcinerinI年hdI~,whichare

alcl山uls,pyrethrolorleandcinerolone,lVi叫 tWo

aeid.5,Chrysanthemum-monocarhoxylicacidand

rhTySanthemum-diearboxylic acid monoThethyl

cster,'respectively.ThemethodsofquantitativeI

-deteml'ination イor these aciivq COnStituents

practisedare:theSeil'S(4)and･themercuJr .

reductionlr･ethods(5)IlVhiGhar.qusedinforeign

countries,and themodi丘ed Seil'smethod(6 1

1VhichwasproposedhythestaffoLthislaboratory

and is now practised i.nJapan.､Itis･tohe

pointedotlHhatallthesemethodswPredeveloped

-atI.atime､･､vhih theactiveconstitu占nts･of

pyrcthrum W_ereconsideredtdbeonlypyrethrin

Iandly,､Vithchrysanthemum-monocarhoxyliと

al"'d and･chrysant1-emumこdicarho.xylicacid as

standard substances'find withoutlheuseoE-

purepyrethrinsbrciilerins,theinsecticidally･

actit･elesterforms,Theoversightofthesemost

.importantfactorsinthecour'seofdevelopingノ＼~
thesemethodshasresultedinmanyfailuresupon

theirhpractic-alapplicati品.Theimprovementof

ltheprocedure.andtheov占r-alrrc-examimtion

o f thc･se methodshl.TIVe,therefore,I)eenstrongly

d esired.

T he existing methodsI)einga;above,ethylene

d iAm ine m ethodbased.ona.nelVidea▲isnow

h eing L tentatively examined -in the United
s tates*.Inneitherofthoseineth()ds,however,

the esterformisdetermineddirectly,norWitI10ut

organic-chemicalchange,and itsprlnCipleis

-notentirelyfreefrom criticism/ -

*lAccording to←a private communication.

(dd.Åug.ll,53)from +Dr･ Davld Kelsey,
1'roductionandMarketingAdministration,The

--UnitedStatesDep,artmentofAgriculture･

- _144
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In addition to such ch占mical methods as'

mentioned~alJove, there hve-been several1

physicO-chemicalmethodsproposeld for this

purposeISucha-sthe'spectrophoJtOTnetricmethod.

devisedhy Gillam 血d West(7)and'proposcd

rhy Beckley(8)でand Shukisetal･ 0)l･andthe

polarographitmethodproposed.by Yamad'1et

tal.(10)These physico-chemical methods.are･

advantageousoverthechemicalmeansitithat

(･1) theesterform isdeterhineddirectly,

-(2) thepro?e草sislasimpleand誠 cientone･and

(3) ther,eproducibilityisgood･The･puiity

I0fthestazldardsuhとtanとellSedhythepropo主crs

I 0Lthei'emethods,however,､wAsthatbased on

theanalyticalもalueofthetseil'S.mi thodortherlil
mercury-reductionmethod,andthisfact5ustifiC.s

tbe-argumentthatthedralVbacksoftheSeil's

andther由rcury-redtletion~methodsstillremain

unremedied′inthesemethod,S･ I⊆i
:withtheseJhingsand-thFpresentstage of
chcmiStryof pyrcthroidsinconsideration,the

authorsとarried outexperiments-asdcscITibCd

belJW-: l

Theactivecomponentsinthe丘rst.placeIVCre

separatedfrom pyrethru血 extractsandpurified

hycolumn,partition.chromatographicmcthod･

･As thelres､llt,･pyrethiins･H l机 ｡.-224Ar/i.,

e),4'a･L-34250),､右bichwaseither thepmixture

てofpurepyrcthrinI:aTldcinerin II.Orthepure

pyrethTinlorthepureFinerin Iand p̀yTeth-

rins'ⅠⅠ(入れaL-22uMJL..el卯 と - 3卸 0),which

--likewisetva.Seitherthemi x t'u re o f purepyrc-

thrinIlandeinerin H or th e p u re-pyrcthrln/
H orthecincr_inII,wereob tained ･ TlleOretic･

allyT'thestandard ,sul,Stances sh o uld comprlSC
pyrethrinIandIIandcinerin IandII,~cach
obtained inpureform._Asthiscouldliothave

『

beendone.however,thestandardsuhShnccsused
bythe authors werelpyrethrinsJIandll.
and α二dl-trahs-allethrin,_acrystallineisompr･,f･.
allethrin. W ith theseasstandard-suhst.lnCCS,
the Seil'S:methoLl andthemercury-reduction
m ethod were 甲 amined･ Itwasfoundthatby
theSeil'smethoも pyrcthrinslcouldbeestimated
almostcorrectly,whereasthevalueoEpyrethriLu
II estimated was Ear Lronbeingcorrect.liy
themercury-reductionmetho.i,eventheappru･
Ⅹimatevalueof pyrethrinsIandlI/couldnot
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l)co7)taincd.･ILthetotLllpyrcth.rimsI,.llueis P A A T I

二二ヨ

Ithesum ofthev.llllCSOfpyrcthrinsI.ln(HI,
thcsc methods, Which so .slIcCify, .ire hl)t

IrneTLninfrlc.ss,.qinccnonel'(.them isc.叩.Ill)1coE

.lCCIJmtC】y determining pyrcthrins･H.thollgh
■●

thel･nlucofpyTethrjnsImayIJemeasure(日Vith

considcr;1bleaclcuracyby′iheSeil'S-method. ー'

Theauthors,ontheotherhandluSed~asst･Ttn-

dardsu7)stances,̀pyrethrins'lan(IIIseparated

inpure forms,and de､･eloped h'?.Completely.

originalmethodsofdeterminationhascdonthe

pohrogmf;hicandsp.ectrophotomctricprocedures.

By thesemethods, ttle exact-Valueof total

pyrethrinS could I,e obtained, .although

theoreticallyrthevaluesofpyTethrinsIand II

couldnotbeobtainedseparately.Solongaspure

･proved equLl.ユly suecessful･ Whcrl pyrethnlm

substances~wer･占treated,however,thespectrophot-

ometricmethodlV;tSgreこItlyaffectedbythepres-_-:

eneeoftheseother substances,and thevalue

recordedwashigherthanthe;tctuごllvalue.The

polarographicmethod,holVever,Pro†,edent王rcly

freefrom these･influences,and-shoIVedex.let

values.

L Theexperiment.conducte(Ihy the.luthors'

:､coIWOrkerNagas･TIWa,Ontheknock-dolてnCLrect

onadultsofthehousfly/of p̀yrethrin5'Ⅰ.In°

IZkerosenesolutiongavearestlltquitecontmry

PREPARATION OFSTAⅣDARD PtrRE

P̀YRETERIⅣS'Ⅰ,AyD II

･̂ lcthods-ofseparationofpyrethrinsusedup

totheprC_qCnthave'sometime点involvedalkaline

hydroly･"'･qlfoil(-､ved､byseparationofI.heacids

and.llcohols;theorl'gimlconstituentshvebeen.

rcforme(HJyC.qtCrlfimtionforthepurposesof _

､to.Yicitytesting.Thisprole(luremこIy resultin･

isomerizationofthecompoun(1.5.Itseemsdesi-

<raf)lei･therefore,toinvesti舶tethe poslsil)ility

ofscparaiingゆepyrethrin.iI;onl示 another,

andfr(_,m jn/activernatcri;llinthepyrethrum＼
extmctsby!uchprtX:eSSaSIVOuldheconslidered ､

toridisomeriz･1tion･The･luthorsLhatL･e,succced-

ed inseparating p̀yretIlrins'Iand IIfrom

each otherand from Other eonstituents(of.

- pyrethrum extracts7)yCtJlumnpartitionchroma･.

tographic process,.1Sthe.authorsdidinpuri-

fyingtheisoTneJ･.iof.lllL･thrintt)､orthe;llleth-

rolone(et). I

Ithppencdtocometotheauthors'atteTltion

~thatLordctal.(lelrecentlylJuhlished a-report

onthestudyonthechrom.ltf)q'mphiesep;lratior) -

ofthepyrethrins.Thc･ytoohavesucceeded in

_separatingtheI'yrCthrjn･qIand IIfrom each
other;tnd fT･()m the'imCtlyect)nstituentsoE

pyrethrl!m CXtricts･Theirsisthe一method in l. I

､IYhich thesepamtion isattained by passing

pyrethrum extractthroughaluminaTT)r_Silicacb-

1umn.Thenl'ethoi､Withtheuse-ofsilicacolumn

totheexpectation(I)):̀Pyrethrins'HIYaSmuCh ノ ー

moretoxicthanI.Thisfactleadstotheasse-rtion

thatthe mere二quantitative determination of

pyrethrinsIiSWithoutpr;tcticalsignincallCC.

Atthepresentstageofpyrethrln usage,the･

determinationofthey･llucoftotalpyTCthrJ'ns,

lYhichi･<theinsectJ'ci【hHvnCtJ'､,?COmJ,oncntin ～

pyrcthrllm,iscnou'･,rh to mCCtthLLdcm.Inns.

Theauthors,therefore,lYish to recommenda

newmethodofinspectingpyrcthnlmproducts,
thedcterm)'nati()noftotalpyTCthrinshypolaro-

FrmPhicmethod.there'.sllltsorwhichshollld

)-Uindiぐ･ltCdas `̀To/aZPy,etlLr;nsVatl/e(T.I'.一 L

V.)".

muchresemblesthatemployed 1?y thepresent

authors. The seven methods mcritioned in

cxpcrimcntalp･W=vcrL･usedhythL･.lllthor.it{)

l仰.1tC.lnrH【tentirythepyrethrJ'nsinthecourse

ofsep.lmtionor.lftcrpur3LkttJ'on.

-Themethodsused hy l一(,rd ctal･IOn the

other王】and,iuclu(Ic:(.i)lhcrL･;lCtjondcscriheEl

byLappin-andClュrk(lPL-･l)for.the｡eterや Ia.l

tl'onofe(lrI,Onylgroups,(h)thespcctrophot0-

mL･tricmethod,.(C)theesterreactiohappliedto

thepyrc'thrJ'ns)'yLord(1950)I(d)themercuTy-

J'ty･l}yTCtl-'n･qIandH obtained hythem a71d

the.luthor･<'･lrCOflikepuritylWllerethesame

methodofJ'-lpntJ'rleaEioniscomm｡Illy used by
both. )
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ーTable 1

Comparative~Temltsofvariousidentificationson p̀yrethrins'IandII

Half-ヽvave . 1

･C% 11%

Mercury_ 1̀-
ん ;,,2 e l',… pOtentialvs. Elementaryanalysis Seil,S ,method_I;蒜uTtian

M/I. t -N･C･E･,V･ ･･= _( ､･method

for･C2】fle80,76.83･-岳:65ノ Pys･IIPys･H pys･I Pys.ⅠⅠ

calcd.
224 34250 -1.25

J ′

9A:I

/.1･ノ､-1-･-卜′_＼i.su!ILnaIhd. 1

～､

･foun
dl
ー
t

/訓灯′3
_1.
23
1qalcd･

仁 .

(pyretbrinI)
′ - ー

forC空OH壷80375.94 8.86 90.1
(cinerinI)I

■≡!■
･′ 76.09 8.86

76.10 -8.65

forC22日280570.fJ6 7.53 ′'

(pyrethrinA)

forC2lH2HO570.00 7.77
(ciherinn .I

foundry.( . ノ ES:33 岩:Ssr

8.8 109.4､･7.4

ユ.ー1 86.5 12.0 96.9

/

1･,Afterthetraces:ofsolventshadbeenJremoved hymeads.ofhighノVaCuuP,the

obt･lined･Pyretllrins,′1､vasleftstよnding,tightlycov占red･forLl.bout21,ho,ursunder
atniosphericprcssurc･b色for?elenlentaryanalysis､vasundertaker!･.-
2. Afterthetracesofsolventshadhe占n removed by-means ofhigh vacuum-,the

･L'htaihed b̀yrethrinsJIIl､,aSleftstandingunder-diminishedpressurefor､al】out.3110tlrS.
beforeelem占ntaryanalysiswa占undertaken.

t?. Pys･:pyr,ethrins･

Preparat)tonof-̀pyrethrins'landll'L

T116scparationproce-duresfollo､ved̀hy.･the

こ.Iauthorswereas･follows:

Commerchlpyrcthrum.extractswerepurified

.., hynitromethanemethod･ Itsn-hexanesolution
､毒 thencooled､ylththeも ixtureoJfdryi占eand

I ethyl'alcohoII andlin＼_accordance With,the

/､difference in solubility,､､vaS～ divided into

p̀yrだthrins'I rich fraction, -and p̀yrethJins'

ⅠⅠ･rich fraction･ Theロ the separa;ion and
Ipurificationofthesefracti(insweretlndertakenJ
l'ypassingeaLchofthem several times_through

silJ･cacolum rpAlnder＼d,ifferentconditions,until

ーthc variQuS pbysicalconstants･and chemical

cllamCterSnOlongerv.1rjcd. l
lnthispr(氾edurc,eachfractioncanb601)taill-

､ed ingreat quantities､and with ease∴ The)
. charactersofp̀yrethrins'IandIIthusohtiined

areasshownin.Table1,lVhich canserveto

testifythat P̀yrFthrins'ⅠandIIthusobtained

-are二pureintha卜theyaretheesters~ofcyclic

'ketT?-alcoPols.-compinents､vifhFhrysantheml.T
lnOnOCarboxylicacido千一dicarboxylicacidmolM-

metllylester･HoWeverldouht☆･remains asto

IVh.ethcr p̀yrethrins'Iispyrethrin I,orcineTirL
J,orthemixtureol both ,ー a-nd -as t0-､､･hether
146 tI

Tヽ

∫
:pyrethrins'IIispyrethrinII,or′cineTinlI,or

themixtuteofthosc･two･These lpyrethrins'Ⅰ､

atndII港外wercusedaslsamplesinthecxpcri･･

･ふpntsdetailedinParts､ⅠⅠ,ⅠⅠⅠ,andIV.

L i Toxicityof p̀yrPthrins'landII-
IThebiologicalassay-~Of such samples ･;LS

P̀yrethrins'Iart_aII,pyrethrum.extracts,from

Which p̀yretllrinslI.andIIIVereSeparated,α-

(,ll-tram s-LTtllethrin,andtechnicalallettirjn,frollI

lVhichLα-dl-tra王15-.111ethrin-wasseparate(I,-was
con°.uctedhythelauthors･C0-,､vorkcr･N-lgaSall,a / I

* *1-:チto_examinetherelativ eknock-doIVnCLrcctl

･′ofthesesamplesLonadultsofthecommonhouscT. ′ヽ
'Lly,Muscadomesit'ca.vicilZaMacq.Itsresults

干Fororganic-Chemicalcl壷 ficaJionofthis∫
pointlinyestigatiL,nslarcno､vbeingci,nducted･
The.resultsaretobepuhlishcdlater.

ノ *-･yThtlSItheauthors'isdifferentinmeaningヽ
fr6m 'thepyrethrinsin itsgenerally accepted

- sense.IITorthisreason,pyrethrins,lVhenusedin
thismeaning,ismarkedwith̀ :･ /～

In thisfeport,forconvenience'ssake,mol
oト P̀yrethrin s'Iisdecidedatthemeanvalue/

Ofmols､ofpurel】yrethriniandcinerinI, all(I
一m01-0flpyrethrins'Ⅰトisthemean､-value of

+thoseofpyrethrinIIandcincrlnH･
*** DetailsinthiscdnnectionlVillhere-

p6rted-byi.･Nagasa､vaon theBotyuTKaga叫 一

一

-J
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･lrCShotHH'n'1';17,1ci)･)ミcT-rknhlc･lrCthcいYP

ofthemintscl･TrJ'L3e(Ihy thiscxl･crimcnt:(1)

J̀)yrcthrins'II.)'.qmoreto.TticI(.a(hlltstlrlhc＼

｡077'TT･Onll('1-SCLly･thlln Ⅰ̀-yrCt7m'ns'Ⅰ.an(I(1･')the
to･YicityofpyrcthrlJmC.YtmCtSisshown.1Sthe

sllmOftheto･Yicity ofh()th･̀PyrCthrins'Iand

JI･Thesepoints .lre q1-ite contrary･to the

frcncrally.lCCCPtedcor)ccpt(]J).

Table 2

1ミChtiyeeffec.tit,enessof､p̀yrctLlrins'1, 日,
pyrcthrum extracts and technical allethrin

kerosene solhtion∫compared lVith α-【Il-trans-

allhhrih kerosene solution､ealculated from

the.median knock-down time of adults of

the.common housc月Y, M IISCadomestz'ca vt'cL'TTa

Macq.

Sample
r/.rI.

C
)>
ne

_
,1

e

a
,～i

‖リ
HqH

e
c

R
恥

e
p̀yrethrin.q'Ⅰ ′1.47
p̀yrethrins'ⅠⅠ

■

S

.:;I,;..
i'

Therluthors'
rnethod

I;
･浩

-
豊

山

s
T

蕊

nU

CO

I.0
1

1
/
3

Jt

.nV

8

一寸1

1

6
1
7

ハU

Lhり

11

L
溜
E'〆!_i

:演

p
-.肌
i
:禁
･:
帆

7

3

0ノ

1.82

α-dl-trans二Alletllrin 1.00

ill;ccl1hn,iiCnaT(A.lethrin'%,90･6) 1･46

Thereasonsfdrthisdiscrepancy mFy'7)e･as

follo､vs:(1)-Purity.ofthesimpl.esヮsedhythe-
;111thors ll,.TIS much hctt占r than thatof-the■■

samplesinとornmon_useuptothe.'Thoment･(2)

ŝtherewatsnopossil)ilityofisom erizationirl

thepTOCeSS 9f separation and purification,
'pyrethrins'トandIICouldremalninthesameヽ -

mo一ecularconfigurationasthoseーCOnhinc(Iin

pyrethrtim.(3)As/thest.1ndard rnattcrforLl
the7)iologicTIlass.ly StlCh ;ImTttternSαTdl-

tmns-.lllcthrin of good reprodllCihility ;In°

conTst.lnCylVaSllSedan(IthustheI(.x.letrehtil,e

v.llucc.,.ll(11,col,t.line(7{ ー

EXPERIMENTAtJ

I.Location.an(1l'dentiLIcationofpyrethrins

andとhecoltlmnParh'tionchromatography･

V.lr･ioustests(rL～g)lVerCcom(luctcdinユoe;ttin.qr

andidentifyingpyretlirins.ノ

a)PoZarogyaL･hicd'lali･sis:py{ethrinsIsholVSI＼■
half-1Vave potentialof abotlt-1･25V.,..andI

pyrcthrinsH al'out.-1･23v･ ～

b)S♪ectro♪hoICmetYic analys2'S:).vrethrins I

/ sz"W･qm･1･Yimum ultravioletahsorptionI Which

is.ll)outrJMIL.lolVerthanthatofpyrethrins

IT. ( ,

~Ⅰ'uresamples･nfpyrethrinsIandIIcanbeノヽ ′
distinguished hy the.qetlVO methods,butthe

′
potentialsJOr･thepeaks:Ire tooCloseforthe

methodstogiveareli.ll,1ccheckoruontam)･natidn.

Net'erthelesIS,themethodLqhaveproyeduseful
-forascertainingtheprcscnceanddetermining ･

thcqllantityofpyrcthrins.

i)Elem甲tary a"alys,'S:･1､hisisavery use-ful

method,because ittan di.ttinguish＼l)etlVeen

pyrethrinsIandII..Tllthoughtheresultofthe

elementary ;一nalysis alone Cannot sei.ve to＼

distinquishhctWeenci_nerinandpyrethrin･

･d)Synthes'･s10/t!'e-derL･vnEiveso/1,y'eLFm･ns･ /

e)Seil'sllZeE7LOd.

f)Mercury-reductionmetl10Et.

g)Tests0/ n々oiL･-downcDccEOn bd"lH 0/ the

housejly.

F･Xperirnentalcon(lition.slfora,b･ande･Iwere

such･lSSho､vninthc'F･xpcrimcntals,ilff.p-arts
-ⅠⅠⅠ,IV.ltndll,rc叩eCtively.

ILc(llumn p.lrtition chromat｡graphl･C･column

used lVnSthe sameasinthecaseofallethrin

landhllethrolone(l･2㌧andivasasfollows:

LTolOOg.｡fsilicicaさid(sizeofthepafticle

lVaSAbout20-30･M.LL.)in去lArgemixingI,eSSel. _

log.ofnitromethanelVn.q .ldded ;In° mixed

伽 roughly∴Then,some･lmO.untOfimmol,ilc

solycntlV.1.i.i(ldcEl:tn(Ihlixcd thoroughly'lln.tit

ithcc.1111C .ISlurry.Thercstlltnnt.Slurry WllS

pollred･intoanllh.qorp.lion tu7" (l'yrCX piI'e,
.､70'占m.longxL'.4cm.in.qi(te｡i.lmCtCr)andpres･･･
Isure(nitrogengas)､Y肪 叩Plic｡ontoit.When/
there~wassu尻cientsp;1cc.紘 thetube,.therest

oftheslurrywaspouredin,andpressurelVaS∫
.lPpliedLagAin.When thegelbecamesoGrm

thtitretaineditsshape晶 ipping,thepressure･

lVaSreleased. `

2･Preparationrof-'pyrethrins'IandII∴1 .
TIVOl'1undredlgramsofpyrさthrum extracts

1471
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(T.P.V.--ll.7%,P.-I.Ⅴ二_-6.1%,P.ⅠⅠ.Ⅴ･-5･16

%)W･?repurinedbytheprocessofnitrom叫 ane
method(13,h and43g.-bfoil(Oilll,-T･P･Ⅴ･-

48･1%)I_Vast9btained･Oil-1 ､vag'dissolved(L14)-

in187cc.ofglacialacetiとacidand130cc∴of-■
〟-hexaneinaseparatory funnel,and20cc･of＼
wAterwasaddedinsmallportionswithvigorousI
sh左king. Theaddition_of watercaused the

sもluti｡nt｡sepa,ateintotwolayers,ann-hexane

fraction㌔(S-1)and/an acetic･acid fraction･

Thelatter,whenwashedsix'times･tlvith19C'C.

portionsofn-heL･ane,yiel(ledanacidfraction

(S-2)･Thetn-he羊aneSOlutionswerecombin6Jd
(S,3).Solution Sこ1and S13 ､vet,ecombined

andthesolventWasTemOVedbyimmersingthe

maskin40oC.waterhathandapplyingavacuum､

ofa]'1,utlOInm･Hg, withthe_aidofnitro!?rcn

gas･(Inttlispart,一一unles'sother.Wiscstated,the

removalofsolventwasperformedinthesimilar

conditions.)FifteenpointonegfamSOfoil(Oil

-2,̀T.P.V.-60.1%)lVaSObtaine'd,add Was

setasidefortheisohtion-of p̀yrethrins'I.
Thc,dissolved materialof､solutionS二2W.as

isolatedbydilution ､vith ､vater.andFXtraCtCd

withn-hexaneJ(Durin亘thisproc占ss,hro､vnish

resinollSmatter-Wa昌､produced in the.middle

layer.ThismatterWas･Separated.)Thesolvent

･車 re m6ved,and14･4g･ofoil(Oiト3,T･P･.
V_-7 5 .6%)､,hasoTItained. rlTL-is､vassetaside

forth e isolationof p̀yretllrins'H.

preb a yaL,';,-/LZy,･eul,ilns'.I:Ninepdin亘 yo'
gヽr左TnS･ of.Oil-2 Waqs dissolvedjn50cc.ofi
In-hcxan e,and the主OlutionlVaSaddedtothe

Column.Compr6ssed nitrogengaswas-applied
tothecolumnllntilallゝthesolutioncontaining

Oil-2hadjllStenterC(Ithe･lh50rl)cnt.n.-Hexane

lVaSaddedtothecolumnand thepressurewa-s

appliedagain.TIVCntyfivemillilitersofthe
(い

soltltionswascollectedineachtaredflaskfrom

-thcI)ottom ofthecolumnandthes()ュventlVaS
removed.The.fractions,intvhichthe_Content

～ofpyrethrinsllVaSSupposedtobethegreatest,∫′
W占recomljined,and+werepurifiedthreetimes-
in'thesameprocedure.Whentheprocedurewas

bver,thewaveheight,ihe'half-wavepotential,

.. the･Wavelengthof maxi_mum'of.ultraviolet

absorption･andtheabsor7)encywereallc.onstant･

143

apds.o'mcamountofoil(Oil14)lVaSOhtaincd･
.ThelasttracesloE solventscontaminatingOil-4

werc.removedby血 eans of,high h cuum(4･4×
10-1mm.Hg)for30mi nutesina4qoC･water

hath/OneJpointtlVOOnegramsOfliFfht-yellow

viscusoil-(̀t･yrethrins'O wasobtained,and I

-.､vasiIもmediately l∝ated一･andidentifiedbythe
varibustestsmentioned in )/ Theresultsof

thesetestsーarlesholVniム､11ahle主land2.The
＼

polarogram andthespectrum of,'pyrcthrins'I

areshowninFigs.1and16,re昌pectively.

prepar,aliol" I 2,41di㌫i,rolhenylhydr0--oneo/

t̀,yrelFm'llS'ZI.Ninety-e阜ght一milligramsノof.

p̀yrethrins'ⅠWasdissolvedinsmallamountofI

-9,5%ーethylalcohol.･To58.6mg･of2,4-dinitro-

Phenylhydrazin,eI31dropsof/conc･lleSOJWcrc

added,andmixedthワroughly,and7cc.I)fOL-)%

ethylalcoholll･asadded t(-it.This●solution

lVaStaddedtotheal)ove p̀yrethrins'IalcollOI

solution. After standin-a one,day at room

temperature,､112mg.ofcrystals,ofWhichthe

meltingpoint.lVaSaboutlO5oC.,lVereOhtajncd.

T】leCrystals●Weretdissolved in50cc.ofthe

mixiureofethyleth_erand1.-hexanc･(3:).),叩｡

thesolution､､yasadded'tothecolumn (mixture

-of-ethylethcraildn-hexane (3;1)wasusedas

immohilsolvent).Compressednitrogengaswas

applicd/tothecolumnuntilall-the solution 人

containing thecrystalshad justentcrcd the

Ial)sort)cnt. -'l

Mtxtur'cdfethyletheiandn-hexane(3:1)was ′
addedtothecolumnandthepressurewasapplied

･again.Twenty一丘vemillilitersofthc̀solutioTn.i
､wascollcctcd･ineacht;lrCd8Askl■romthebottom

ofthecolumn,andtheーsqlventWasremoved.
Sixfraction:A.〔No.i (14･2mg･),No･2(34･4

･.mg･)･山o･3(28･4mg･),.No･4(7･5mg･),No･
5(写.2mg･),andNo.6(1.4mg.)),wereobtained.

IThecrysblsoffractio車No･1.INo･2,andメ､･ ､
No･3､yere'recrystallizedwith95%ethylalcohol,

Irespectively.Fivemg.ofcrystalsIofmelting
こPOin'tof124･5-】25･5｡GL(fromNd･1)I26mg･

ofcヮrstnlsIIofmeltirigpointof125･6-126･5oC･
--(fro111No.2),and13mg.ofcrystalsIIIof
･甲;lthgpoint-?f･125-ユ26oC･(frQmNo.3)were､
IOljtained.WhenmiXedwith2.41dinitrophenylこ
rhydrazoncofa-d1-trans-allethrinofmelting

` 1

'llt

-.■
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pointll17-12月oC.,the.qetryst.ll.qll■L･rC(lcprcsscd

oEmeltingp()]'nt7Jynhotlt!1-loo°.TllCrCSlllt.q･

ofclcmcnhry.lmty.qiLi､orthe.qcthreeCryShls

lVCrCaSfolloll･.i:

C;Ilcd.

Found

(orCI77hOoNll C7,0' ●lI,Qo'
(2.4-dJ'nitrophcnylhy(Imzonc6:I.77 6..'H
ofpyrcthrinI)

lor･C_'nll3℡OnN4
(2.4-dinitrophenylhydrazone62.95､6.50
oEcfnerinI) ,

crystals I ･ 64.00 6.42

∈

rystals , I EGGS:44日 :票

rysttll5-m ･ (33:芋34 3:33

軒 18惣一IV

PreparaElono/tz･yyetFm'ns'IZ: Onehundred

andfortymillilitcrsof〟-he車 ewa;'addcdt9
14.4gtofOil-3,alndlV.TrSCOOledat-70--80oC.I

hy means of the･inixtllre Of dry icearid

ethyl alcohol. Separated oil was taken T)yt

decantation.Onehundredand sixtymilliliters

ofI卜heFaneWas.again.lddcdt08.2g. ofthis

oil,andwascooled;lt-T0--80Oc..hymeans

ofthemiⅩtureofdryice=lnd ethylalcohol,
andtheseparatedoilwas､hkcnbydccantation.

The占olyentcontaminatingthisoilW.lSremoved.

and 4･66g･ofoil (Oil-i-'･T･P･V･-71･6% ; .

T･P･Ⅴ･islessin''thiscase_than in'oil-3,as

pyrethrinsIIbecomeJichcr) ､va･q obtained.IL

Oil-5 was djssoll,ed in 50cc･of Tllhexane,

alld the.SolutionlVaS added to the coltlmn.

Compr甲Sed nitrogen gaslVaSapplied tothe..

column l】ntilallthesolutioncontainingOil-TJ

hadjustentered theabsorbent. Onehundred

millilitersofJトhcxanewasaddedtothもColumn

and the pressure was applied agairi.After

n-hexanehad entered-the absorhentImiXtur?

of~N-hexaneandもthylether(1:1) wasadded

to the columnt, and pressure_was applie(ド

again.Twenty一点ve mi11ilitersofthesolution

lVaSCOllectedineachtaredBtlSkfromthebottom

ofthecolllmn.lndthesoll･CntW;tSrCmOl･ed.The

fmctionslin whJ'Ch thecontentofpyTCthrinsI
H IV･lS SuPPO.ted to_7)c the grc.lEC.qt, Were _

cornhihc(I.1n(IlVCrePurlrtcd fourtimesjr{the

snmcpTOCCdllrC.Aftcrthepr(JcedllreWas.Over,
theIVlll'ChelLqht,lmlf-1VtlVCPOtenは11,the†vavc

】engthofm.lX王mllm OEllltml･iolet.lh.qorption,
arldthe.lll.SOr7)encyhec.lmCCOnSt.tnt,.In°some

;Lmt)tlntOfoil.lY.lSOht.1王ncfl.ThehsttmL･csoE

soll･CntSeOntam)'mtsng thisoil･1'YCrCrCmOVCd

7)ymc.ln.SOrhighl･.lCuum (9.4×10■1mm.ITFr)

for30mimltCSJ.n.ln.lhout40oC.waterlmth.

Onepointonethrccgmmsoflighトyellowvi芦Cll.i

m'l (̀J,yrCthrins'IT)Ⅵ･;tsolitained,and was

lmme･lhtCly.lomtCdandl'dentifiedhytheか iムus
test.qnlentionc(lin).The.resultsofthesetests

arcshowninT.lhlesland2. Thepolarogram -

andthespectrum or̀pyrcthrin.q'Irareshown

inFigs.1and16,rc･qpccHvcly.

PART IL

RE-INVESTIOAT10N OFSEILJSAND .

:旺ERCtTRY-REDtTCTIOy 二旺ETE0ⅠIS -

Inthisp:trtisgiventherc.qultoftheexamimtion'

nsto IVhetherornottheScil'smethod(1)and

themAercury-reduction(与)mc･tll-}daretheoretic早lly

correct.･ForthepllrPO.qC.(1)chrysanthemum-

monotcarl,oxylicacid(mono-･,ci,I)I(2)chrysa?--
themum-dicarhoxylicaci(I ((li-acid), .(3) dト

allethrolonc,(4)α-(ll-trams-allcthrin.(T))̀pyrc一一

thrins'Ⅰ,and(6)■pyrcthrjns'H ､､'crPused･
T.17)lc3sllOWSthevalllCS,indicated;tccording

totherulessetforttlCrC.qPCCtivec;lSe.i,Ofthese-

･mattersdeterminedhy rnc.lnSOfthean.llytical

methoddescrihcdintheL･:Xpcrimental.

ThisI.lhlem.1kesthefollowingpoint主clear.

(1)∫,･cL7Se"LP"0-ac''dl'S'LSCd:ノrhevalueo7'taincd

I)ytheSeir.qmethodis4-5% loIYerthanthe

土hcdreticalvalue,lVhilethatobtained bythe

mercury-reductionmethod-wellAgre号StO the

.theor占ticよll･alue.

(2)Dl'-acid.‥r3oththeSeil･sandthTc-mercu'ry-
reductionmethodsgil,ethe､1-.1lue.qqlljtesimH･1r

tothethcoret王CIIone.i.

(3)dl-AlLetlLrOlonc:InbothtIIC.Scil'S.In°the

merellry-TC(ltlCti(m rncthod5..ln.lCidverysimlar

in chamcterto mom(ト.lCJ'tlJ'spro(ItlCedinthe

processofdcterminationlttlOttJrh only･ltmCe

inthefdlrmeran(Iin,1.qmTtllquTtntjty in tllC

htter.Alsoin both~cases.ln acid .simihrin.

ch.lraCter tO dトacid js i'roduccd in great -

qll.lntiticsintheprocessJfdetermination･

(4)α･dZ-1ranSIAlleLhl･in:WiththeSeil'~smeth(山, -

thev.llucohhinedisabout97%dfthetheoretical

value.and inthe.processan acidsimi hrin

chractcrtoJdi-acJ'd is･produced. With the
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mercury-reductionmethod,thedetermin占dvalue●

isal,oJtlO声 O､,er.the!heorとticalone･and/lap

acid similar.iI†Chracterto●di-acid isaiso

produced.

(5) P̀yTeLJlrins･I: With thèseil'S-Imethod,

theyalucofpyrethrinsIis90%ofthetheoreticall
value,.and/anacid simi larinchractertodi-

acidis､producedjntheprocess･W'iththemercury-ノ

Teductioilmethod,thevalueof pyrethrinsI･
0-}tainLed is about lO% PVer theltheoretical

valuc∴andyetan･acid similarin characterto

di-acidisproduced. ∫

(6)･Pirelh'ins･ZZ:-Thedetermi nedvalueof

18巻-ⅠⅤ

～/50NaOH wastJg･9%･

_(2)ChrysanllLemZJm-dicaTboxylicacI'd:mp.164DC.

ItspurityastitratedWith'N/50PiaOIlwas'Ju･'J%･

･(3)a-dl-lransIAllethrL.n:mP.50.5-51oC.､

(4)dl-AlleLl"oLone:.The Frude matter wa_sヽ ●■ ･-
distilledand､vasーthorotlghlypurifiedbycolumriノ

partitionchromatographyulltilatlastthe､rave′ .
heightofthepohrogram ofthedl-alIethrolone

1)ecameconstant.The､lVaVelenght･of･maximum.

-ofultraviolet-absorptionofthissubstancein

theeth-yl.ucoholsolution is･2295Å,and the

molecularextinction.CoeLRcientinthiscaseis∫:
1101リ.

pyrethrinsIIis･nearly13% ldwerintheScil'S

_methodthanthetheoretical■valhclandisalmost ブ

l thesameJ'n′th6melrcury-reductionmethodwith

二thetheoretl'calone,thoughl'n1).otlicasesanacid
､ 一Similarinch;1raCtertOmono-acid isprわduced

-intheprocess. ′

Froplthe.resultoftheexperimentdescril,cd

above,thefollo､vihgて0牢 hlsionmtlyliereacheQi･

･BytheScil'主methodan;lPPrOl･im;uevalue-of

･､-Ipyrethrinslmaybeobtained,hutnofeasibIe ･

valueムfpyrctltrins'ⅠⅠこanrheobtained･.Z王ythe

mercury-TCductionmethod,anapproximatevalue‥

to()imceuratetotieputtouse,ofpyrethrinsトt

-･mayI)eol)tained,Whilethevalueofpyrethrins

JH Cannotl】e{)[)lained..Ifthetotalpyrcthrins `
′

valueistoI)eoljtainedasthcsum ofthevalues

ofpyrethrinsIand,lI,thesemethods,which'so

specify,arthutmeaningless,sincerlOneOfthem＼
iscapableofaccuratelydeterminingpyretllrins

一 一 I r,though･thevlalueofpyrethrinsI･may lje
- m e a s ured With~considerableaccuracyby the

S e i l ' s method. ､ / ー

^ l J I)･lrCntlythecauseforsuchresultsasahoTVe-

Im n hcsoughtI～_among Other thingsr in′the

dccヮmpoPition,productsofalcムholCOm POne'nt. ･
nIICStCreOmPOSit,to･lvhich noattention has

7,ccnpaidとofar/ ､ -

こ 五ⅩPERIHENTAL

I1･.PreparationofstandardpuremAtters･.
, .Thestandardpure_matters,Otherlthan p̀yre-,
thiins' IandII,一usedLin PartslI一IV are

just'asfolloivs:
~､＼

(I)chrysant7TmLm-monocarbokyltcacid.II7'p.115′
-ll.GoC･/4mm･Itspurity as titrated with

150
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＼写.Procedtlre･:

SeiZ'smethod: The method(4)proposed hy

seilinltJ47､Y:チSadapted･altlioughtheappLlratuS

forsteam I(listillation lVaStheonedevise(1in､ -

thepresentlaboratory(6)∴∫tw.lS氏rstconfirmed

lVith mono_-.lCid and di-acid thatthemethod

couldgivevaluesnearlythe､sflmeaSthetheoretical

ones. An.llyses.asshown in TabletJrJWCrC

cbmplcteduppnthiseonfirmatiorl･
Mercury-redlLCLio71171eLhodt5).ノ'

3.Reslllts. ､

Thcresults.obtaine(Lonvarioussalllf)lcstlrC .､
shlownin.Table3.

PARTIll

POⅠ一'AROORAPI王ICZIETER虹INATION

OFTOT4をrPYl相 TIIRINS .

Inthispartisgivent】leaccountOEpolarOJraPhic.′
ipvestigationsmadeontheBvcsubstances.i･C･I

p̀yrethrins'IJ p̀yrethrins'H,themixture･of

p̀yre3hrins'IandII,a--dトtrans-allethrin,and

pyrethrum8owe.rsandextracts･ -Thechiefpoints,

examined よr9:(1)a suitable'corhpositionof

electrolytic .solutionfbr'showing the typical

reddctionlVal･e,(2)half-wavepotentials, (3)

I-ther-effect of pIす,temperature,and timeon

reductioム wave.,一一 (4)relations betweenrthe

concentration-and thewaveheight-,(5)appr-/
oprlateness ofthesystem inwhich the four

adtiveco_nstituentsinpyrethrumaresho､vna.sa

,singleactivecomponent･i･e･,astotalpyrethrins,
-and(6)theexistence-Ofsubstancesinpyrcthrum､J
LlolVerSLOrCXtmCtS,Whichinterfere With the∫
typicalredllCtionlYaVeOftheabove-mcntioncd

/ ■ 一

lヽ
L / ノ
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S;lmple

MonO-.lCid

I)1-.1Cid
_J Mjxlurcof

､ mon0-.1nddi･
acjd i

′

′一ノ
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Tahle 3 ■■■■㌔

^mlytic.llresultsohhJ'nedonvariotlSS.lmplesT)ytheSeil'sandthe
mcTCury-rC(hlCtionlbethods.

Seil'smet110(i Mercury-reductionmethod
l

(Jl-̂llcthrolonc.

a-d1-tranS-
Allethrin ′
MixtureofpyT C -
thrumextra c ts

(0.72r)6g.)a nd

a-dl-trams-allc-
thrin(:iOLmg.)

T̂ixtureofp'yr c -
thrume‡tracts
(0.7134g.)and

α-d1-trallS-alle-

T̂ono-ncitllor 1 ni-:neidlor

nllcthrjが or .111cthh'n760r
pyTClhrjnsl3,70'pyrcthrinsI6,,%

L,6.81(7) trace

tmcc 由.31(2)

95.01 100.34I

＼ trace 77.6･5(2)

P G=92(2㌧ 10･05(2).

i

l

98.61*･* 104.74* *＼

AToz10-acidlor
allcthrin℡or
pyrethrins13,形

fl!j3'･9日42･,笹 '
tr.1cc

99.91(4.1ICl)

31.12(2,flCl)
111.32(4,II_Cl)

Di-acid40 rl

allethrin ∬ 5_or
pyrethrinsI6,%

trac'e
trace

lOO･34*(H,Cl)

99.11*(IICl) 一

6.-).8rJ*(2.liCl)
O.T)叫 (4.IICl)

106.42(2,I-(=SOJ) lrJ.16*(2,-ⅠⅠ2SO4)

_ 96.61** 112.24井* ･

thrin(40m g･) ' -I
p̀yreihrjns'Ⅰ 90.13(2) ､q･S8(zl 1 109.43.(2.TICl) 7.4爪*(2,fICl)

-Pyrethrins'H l･13(2) LSG･56 (2) 1冒･0--:(2･ltCl) 96･90(2･liCl)

1)＼F如 res■hgged1.'2,3,4,5and6Sho､'tthedet_ermi nationyalllC(Pcrccntagc)asCa16ulated
from thetitrationnumlふ,､vhichisass､lmcd,rcspectiyely,nsrcsultin,qfrom thclexistencc
ofmono-acid,_allethrin,PyrethrlnsIてmixttlreofpyrethrinI.an(Ieincrin1(1:1)〕,di-acid,
allcthrinlI(theesteiofallethrolone withchrysanthemum-die.lr7'ox)･lz'cacid:.monomethyl

estcr),andpy,rethrinsII〔mixture_ofpyrethrinIIandcinerinH (1:I))･
2) `̀HCl‥ and `̀lI･_,SO/' metln theacidiGcation of the･solution 7,ythe:respective

. chemicals(･7)･ ･ い

3) *signiGesthatthe2cc･ofethylalcoholWasnatllSCdinり一cc･1-qC'JF'.
4) Italycized触uresIShoW thenumberofexperimentsrepc.ltCd. J /

5) **Theseare'theper.centageofmonoILanddトacids(1etermlncdtothethcoreticLllvaluesヽ J__ _.
ofthercspectil,eacidsin themixtureof
determinationofpyrethrins∫and IIIVaS
allethrin.

＼

suhstanccs.Astheresult,-anoriginalmethodof

.polarographicdeterminationoftotalpyrethrinsヽ
･wasdevised,inwhichα-dl-tram s-allethrinwasI-′~

/ utilized asiastandardsubstance･Thismethod

t apparentlyisfarsllPeriorinitsa∝uracyand

convenl'eneetotheScil'S,themercury-reduction

ortI有印eCtrOphotometricmethod.′

A..POLAROORAAlSOF 'PYJ7.ETERI刃S'I

ANDII

l.LPrcparingElectrolyticsoltltion.

.TJ一ccompositionoftheelecJrolyticlsoluti.on

11SCdw-asthesdmc▲asinthecaseglVCninthe

Lirstreport:Ethylalcohol(50%),M/5(CH3)Jl

NBrsolution(10,Qi),and-JuLrerLSOlution(40%)･

＼〆 ､ ヽ
ノ

へ
il一

′_
＼

一 一一●

ノ /

ヽ

pyrethrllm CXtraTcts (No.8 °ftTablc14,the
perLormed･biseil'smetl10d.)anda-dl-trar lS -

L

- ､

- l'AsshowziHnFig.1,.thetypicalreductionW.Ire

Iofpyiethrjnsc.lnheohtainc''lin-thiscomposjtJ'on

oftheclcctrolyticsolution‥ ′

ITllCllSC.OfN･lClorKIas-jnd王Lrcrents･lltsin

l､placeof(CIl3)1NL!r.howcyer,isnotdesirIt])lc.

as itmakestheditrdsion current-steeper空
･sholVnin~Fig.｣2.

2.InfhenceofpE叫 RedtlCtionW ave,and

Half-WavePotential.-

'rhLe polarogramsof p̀yrethrins'J and II

IVCretaken,lVith~theaid of various blユffer-_1

-soltlt王ons.7)ythemethodandlュnderthecondト ~

tionsdescrib9din叱 ofPartIII･The､re'sul.Iis
showninFigs.3-8.､Thevaluesーofpliinthe

1 151
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Fig.1-Polarogramsofstandardmatters:

Ia-dlTtranS-allethrin(20xlO~4M.),ⅠⅠ■pyrc-
thrins'!I(20×10二JM.),ⅠⅠⅠ mixtufeof
p̀yri;thrins'Iand II･(20×10~4M.),lV

'､̀pyrCthrins'Ⅰ(20×1O-1M.).Each.polaro一

gmm hegl'nsst-0.80V･

1･lig.2-1nLluence()IindifferL･ntSaltQnTC-
duction waveofmlはturlcoflpyrcthrins･I I

･andlI(1:1):I(M/5KI),ⅠⅠ〔MJ5(仁HS)i

NBr〕,IⅠⅠⅠ･(M/5NaCl)･IEach polar0号ram
begins'_atrO.8Qv..

--_6guresareoftheelectrolyticsolution.

~ ∴ー~Tl-eauthors;aftercarefullycomparingtl10Se

~polar6grams,anflinorderto､mak'eth占1VaVT>

height~measur:ement-aseasyl and erroJrs as

･littleaspossible;decided_thatthevalueofpH:●
-oLtheutilized･buffersolution.suitaL?leforthe-

analy占is-wasa7)out3.0/ :

,152

Fig.3-Polarogramsof12.4×10~lM. p̀yrc-
thrins'Ireduced､at differentpH values:

1(pH-1.49),Il(pH〒2.56),Ill(pH主3.63),
事V.(pl1-4.99).Eachpolarogmrnbeginsat

-0.SOv.

Fig･4-PolarogTamSOf_12.4×10-4M.Ìpyre-.
thrins'∫reducedat djffercntpHvalues.･

V (pH-5:67);vI(pH〒6･75),VII(pHご√
7･63),VllI(pH-9.03).中一chpolarogram
beginsatJl.00V.

II＼ ＼

Thehalf-wav'epotentialsofLpyrethrins'Iand

IIranda-dl-.tr叩S-allethrinundertheconditions

describedinCofPartIllir.casinTahl昌4.

3･-E鮎 も一･OfTemperattlreOlnRedtlCtion
Wave.

Thepolarogramsofp̀yrethrirlSII,ⅠⅠ,miXturc

of p̀yrethrins'･IalldII(1:1),anda-dl-trans-1t-

~′ ＼●ノ

'『
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Fig.15-Polaro.qTamsOf12.4×10-4M.̀pyrc-
thm'ns'IreducedatdiLreT･ent PII'Vムlues:

1Ⅹ(PIT-10.27),Ⅹ(plI-ll.ll),Ⅹ丁(p71-
11.28),ⅩⅠⅠ(fili-12.16).Eachpolarogr;1m
beginsat-1.】Ol･.

Fig.6-Polarogramsofll.4×10~4M.̀pyre-
thrins'Ifreduced atdifferentpHv;tlue.q:

エ(PIT-1.･50),JI(pH-2･54),ⅠⅠⅠ(pH-3･66),

IV(pH-4･08)･EachpQlarogrチm 7,eginsnt
J0.80vr .

FiFr.7-Polarogramsof/ll.4×1()-4At.̀pyre-
thrins'H reducedatdiLTLLrCntI)lI v.llues:

VイpH--lJ.67),.VI(plIだ6.7:J),VJI(pII-
7.61),VIll(pl1-9.Ol)).En(･h pOlarogram
begins;tt-1.00I,.

Fig.S-Pohrogramsofll.4×10-1M.̀pyrc-
thrlns'H rcduccdntdifrercntPITmluc.i.･

ⅠⅩ(1'IL-10.1()),Ⅹ(1'=-107[)7),Ⅹ1(pH.-

1l･六･q)･ⅩⅠⅠ(pH-1'･'･44)･I:.lChpolarogT･lm
hcgJ'nsat-1.1†)V.

Table_4～ I
Comp･lmtivepohrogr叩hiecharacters･obtainedI.)nst.ln【hrEJmTatters

lJalf-1V.ll･C 7ミchtionsbetween'∴ Rehtions7)C･tWcLCn

vs.pRf.enct.inlIE.,V, 't芸,'.lntTee怒 号iihOtn and ､ tT:amvf;Crha!tiJRr?.t ∩nd

ll･yrcthrjns･l -1･2.31 jd1-0.359C+0.003/･(1)li｡Z-0.0593T+3.605(14.2×10-一M.)-A.･(5)
'pyrethrin･S'H -1･23 idF O･33;-,C-0･009･･(2)id≡-0.05fJ9T十2.322(ll.4×10-jM.)-rG)

ih,盟 us.rcITn.llp,y,rc- -1･24I ir拒 0･:347C-0･002-(3)idSfO･0595T'2･952(12･8×10-M.)-(7)
rl:1)

a-dl･tmns-Allc-
thrin -1･27 / id4-0･360C二0･001･･(4)id4=0･0603T+3･287(13･3×10-4M.)-(8)

A IJ 153
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.111ctllrin ､vere taken at ､･arioustd{grees､of

tcml)CmturebythemethodshowninC:OfPart

TI1,､vhilethecLancent,ationrandthecompositiと,n

ortllH lcctrolytic.solution.werekeptc(;ns.tant･
A.stemperatureincreAsed,thehalf-W?vepotqn-/:
ti.ll.1hiftqdslightlytothenegative .p_otcntiaL

TheIY.･lVeheightincreasedlinearlyinproportion

to_thcや creaseoftemperature(SeeFig･9):

Thetheoreticaleqやtiddsofthecurvesareasini::｢∴1
rl･a-)lc4･lnthes,eequations,idshQ､VSthe'wave

hcight･in･centimeterIand T/signifies-the

temperaturedegreeinCentigrade.Underthese/
circumstances,therefore,thepositivetemperature

coc爪cicntsofthewaveheightofmixtureoE

･I,yrCt一議n;;Iand恒 1:1)VaiiedlJet､veen.al,our
1.8% (.･lt-5oC.,)andaboutl二3% (at30oC.).

▲り

.7

.Lu
U
J
q
S
!atT¢
･ttlll

. Jt __〇一で-.__-_q 一一/■←一

{)ノ 10 1r) ･20 25 30

Temperature,oC.1

T <わ1
151.ら.lO■■■,I;
123･G･i｡.∫;

4)
′>

T3

一. a

111g.9-Waveheightof13.三ixlO~4M.α-dト
tmns･allethrir)andllJ.8×10lJM.-mixtureofL･ I

p̀yrL･thrins'IandIIvs. temperattlje/O.･､ /

hl(Jicatcsof,a-d1-trams-allcthrin･○,indicates
～｡Enlixture<'f＼･pyrethrins,･Jran.dII(1:1)･

l
JI

consc,ll･.cntly,fr(I,m▲thetanalyticalviewpoinJ,.＼

･litiscvident･thatthe,temperatureshould -)e∫
cf)ntrOlled..Titleasttotherangeof土0.7oC.,oJ･
hctte'r,inorderthat, LWhcn thetemperatureis

al)out2irJOC:(atwhichtheprocedureiscomparatiye-

1ysimple)･errors,duetothetemperatureChin.ge
hckel)tlVithin土1%..

4.RelationsbetweenConcentrationand. -､＼

W aveIIe)'ght.

liy thc･rnjtlチod aりや hndcr the-占ondi.tiops

｡Cscril'cdinCofPartllI,therela'tion主betl､:een

thcconcentrationandtheJWayeheightof･lpyre一 ､

I.thrins}/lllpyrethrins'IIImixtureo'f'pyrethrinsI′

IandlI(1:1),addrα二dl-trar!S-allethrjri､vere

studied,andtheresllltsol,tainedare･shown.in

＼Fig･･1O･ , ＼

Thcstandardtheoretic;llequations.obtained,

Cr.OSLq theaxisofcodrdinates at'3erOpOl'nt.
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.Concentration,10-4M.～

FiFl.1O-Waveheightof-dl-transJt111ethrin
.andmixtureof p̀yrethrins'.Ia'nd.ⅠⅠ(1:1)
vs. Concentration.0.享ndicAtcsof α-dl-

trans-allethrin二臥 indicatesof-mixttu,e.∫

p̀yrethrins'-IandII(1:1). -

and-arcasin Tahle4.In,theequations,idis

thewave1,.eightinlCentim占tcrI.andC isthe

concentrationshowninunito E10_-4M.Thercforc,
I
thewaヲeheightisproportio'naltotheconcentra-

tl'on,andthe乍alculatedandexperlmcntalvalues

are=llmostthesame,Withpossiblec刈)crimentこIl

･ヽ

/ ノ

crlrorsinconside聖 p･-RehtioniT'ct､vcenI:qs･
7aTld8:Ire:ヽ

id3=0.964id4------.(fJ)

Studyl､･asmade､onーWhcthero'rnotthercdlletJ'on

Ivavc,underth占con'ditionsqes.cril,C(H nCoL

′partIIr,sho､､ed any､chngeafterth611叩Se
oftime...Neitherthe ねヽ veform northelVavC

heig】ltShowed.チny'charntfeafter3hoursat2･r,
`土0.2oC.

1
丑.iTEE AtTTEORS'IDEA OF POLARO-

qRAPHIqDETE.RM NATION OFTOTAI.I′■
PYRETER王ⅣS ･､

､AssholVninFig.1, -pyrethrins'Iand ll,

andthemixture?Ithetwo(i:1)sho､vone-.Step

wavelandthewaveformoflpyrethrinsIran-A

thatofa-dl-trans-allethrinarealike.IThewaJLc

form of lpyrethrints'Ⅰ I isslightlydiffercnL

frohith.ese.The_reduction potentialoLl̀pyre-

thrins'H ,mixtureof p̀yrethrins'1,もnd II

(1:1), 'pyrcthrln?'Iand a･dl-tran9-allethrin
shifts to-the negative.in thatorder. Thc',

differences,ho†vever, are畠light ･ Table4,
showingtherelations-between t h e reduction
temperatureortheconcentration a rld'･thelVaVC
height,andothercharaetcrsoftho s esol)Srtances,
canservetotestifythat,aslong atleastas･th c

poIArographic､characters､spcclfied ,thereill ;Ire

l■
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e()nccrned,̀pyTethrit)S'Ian(Iα-dl-trans-.lllcthrin､

I LlrC alike, lVhile 'pyrcthrJ'ns'H isSlightly

difrercnt.Thech.lr.icters(Ifthe mi;durc of

.pyrcthrin･q'Ⅰ;tn(III(I:1).lrC_.lTM)tltinthe

mid(llehctwでCnthoSqUfitsい､◆oCOnSt)'tuents-~
.lndroIZfrhlyagTCCtOthoseofLr-(11･tran.<･.lllbthrin.

ŝllnVCか ea｡yI,cen pointedol.tinP･lrtI,

p̀yrcthn･ns･iiseither(a)pu_repyrethrihI,or

(7,)pur(rcinerinIror(C)them享xtureo,ipure､
pyrethrinIand purecinerinI. P̀yrethrins'll

is,･1叫 Y.ise･eiiher(a),purepyrethrinII･o･r(1))､lヽ
pllreC-inerin,lI ･or(C)themiXture ;･f pure′
pyTethrinIIandcinerinII.Theabove-mentioned

experimentalresultscan.t)1erefore.beclassiGcd

､asbelolV:

'(a)一Thとpolarographic｡hracl占rsofeither

pyrcthrinIorFinerinIagreelV e lltothose

ヽ ofa-dl-t{ans-allethrinL･

(7,) The1,olaroqraf･hic charFCterS Of the

miXtureofpyrethrinIandcinerinIaLqree

lVelltoth(,･qe′ofα-dl-trans･allcthrin.＼ ノヽ ､ l

(C) The.pohi壷raphiccharactersofeither･､
＼ .pyrethrinII or,cincrinllare_not'much

､vitか thoscofa-dl-trans-allethrin･

(｡) Tl-e polarograpl-ic cl-aracters ofJ Jhe一

㌔ mixtur占ofpyrethrinllandcinerin H arc

ーnOtmtlChdiLrerentfrom,andapproximately

thesamewith,thoseofa-d1-tmns-allethrjn.

'(e) ′T llemiXture′(1:1)AofcithをrpyrethrinI
′ ■■

orcincrinlortheini立turcofpyrethr3nIand

FincrinI, ､vith either pyrcthrin IIor'

王･ cci:eel,liInnIII,0,㌔:;:ixpt.ulraer.0;rPayp:1eitchr諾aI,Idcatnedr.

ThealJove-mentionedexperinミentalresults(a
J ～e),plu-ssuchfactsasthatallethrln,pyr6thrin,

L7ndcjncrin】mvclike･qtructure･S,･lndthat-̀Lqtep

llr.ll･eS',Wllicllarc.Supposedtorcsllltfrom tl!e

e叩XiLqtCnCCOf･pyrcthrins.and ejncrjns,午renot

seenintflCl'l'hr｡.LymmSOfv.lr3otlSPyrethrum

p.lmgml)hts), ()frcr FlrOun(1s for.following

I 州l)I)0_<ilit))1･<:

(1) 'll-c1,Ohro抑 1,h･'ccll:l･:･1°tcr- 再 yrcJ
thrjns'1.1n(IthくISC()∫themixturet)Ipyrc-

thrinIandcincrinIare;llikc.

t

ノ

′

l
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(2)tThe p｡larographiccharactersof p̀yre一 一

tllrins'H andtbseofthemixtureofpyre二

tllrin､H andcinerinIIare.alike.～ /

.(3) The polqrographie chamcteis of the

m王xturcof'Z'yrdthrjns'IandII~(1:1)ahq
thoscofthe-totalpyretllrins･in pyrethrum

are;一like.･

･,･C♪070,03rap,L･･C,]LaraC,er∫0/"tetoto'Z.byre-
ーLFm'nsl'TZPyTeLfErllmCL)nbcTegar'dcdL7SagreeZngLo

･thoseo/aJdl-trams-olleLlm･n.0'= /LCO伽 ILand, I

tht'sccmcl7LSio'nヤ ･aTIso岬 Or′Ed占y LILefactHLat～
the♪olayoか♂msof the aZZsL7mt･les.o/L)5'retlmLm

fZo- san且cか acts,fromvariot,sso"refs,fVh,I,cl"C,G㌧T

analysedbyL7teauthorsttleretvdlresclmbledLolhaL～

o/a-dl二trans-alleEIzrin. -＼

Th-eoreticallyl the mnstdesira7'leysh ndnrd

substancefordetermination isthemixtllreI)∫

purepyrethr王nITandIIan(lぐincrinIan(1lr,ヽ
占achcontained in cqllalmolar.1Iowever,the

practiealpllaSe)'sth.lttheTrnterializationofI
･thisproceduTCis.nt,t',nly extremelye｡mplcx

randalmostimpossjhlc,htlthslittle∫meaning.
slnJcらthey,～if.lCtu.lily isohtCtl.would 7'ein

･li｡u･'d 'E.汀m, nn(I､､'otJl.I7,es(,.ref(lytochangcこ
On theotherぬnd. α-dl-tmns-allcthrin,the

.Grstpyrさthrjn tmmologllC tO hc ohtainc(Ias

ester.1ndinpllrCCryShllincform, ll.lSmany

nd1,.1ntageOuSp()intsforth)'sptlrPOSC.ItcanI)c

products.Itspurityc.lnI)eascertained.simply
?

bytestingitsmeltingpoint.Itcan.furthermore,

i,mproi'epurity･ThoseadvantagesOfa-d1-trans-

~allethrininlJhiqui.ty.lndc()n.stnncy makeit.ln

cxccllcntc.lnd)I(lntcforthesun(hr(I.sIJl).qhncc ,

in ;一CtLnl (lctcrmimtion proccs.qc.S. TInvinT

fortumtcly r/L･.lChc(I the ぐOnClu.Sionthatthe

-- polarogmphicch.lraChtcrsofthett't;llI)yretllrinls

and thoseofα-dl-trams-alletl-rim ′誌re aprox-

imatelythesamデ,theauthorsrecoLmmend for

the.practicalpurposマthellSe/Ofa⊥dl-trans-

t

.allcthrin_as the standard substance for th'e

pohrographicdetermi nationof､tot.llpyrethrins.

'11lemCtht)dofdeterminationisasfollolVS:

I Thelh-cof､vavcheightvs:C･',nce}如 ation.of

か｡1これ ns･･lllethrin,(Fq ･ 4 ) is ,､P rsトobtaiped,

and Lrom th is a●nd th e m d d i.G e.d e q tla tioh(Eq･.J) II
/
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thelineof waveheightvs. concentrationof

t9talpyrethrins(Eq･3)jsout_alnedforcalcu-

_ latingpurposes.ThenthelnOlarconcentration

oftotal pyrethrins~is obtained hy placing

measured wave helghtinto the Eq.3,f0-

1loWed by the calculatioヮ in hjlligram of
1 ヽ

totalpyrethrinsi一ltheelectrolyticsolutioll.For

thereasonsmentioned7)elQW,themea12mOlecula,

印eighto/L71C10EaZ♪yreEhrl,ZSlobeusedFlereis

determ.lnedat344.Thelolal如'rethrlnSCOllEenl

ZLl;ZE-beindicatedas HTotaE PyrelhrilZS VaLueー

(T.P.V.)''(

I

＼ ､ ､

解 18 巻-IV

hlcanmolectllar'W'eightofpyretllrinsI

andIJ,and totalpyrcthrinstlSed fort

analysis:-

Inlthe_Seil'sandthemercury-reductibnme- J

thods,theealctllatiopoLlnilligramconcentrationII

fromthetitrationtValueis7)asedonthemolecular.･

wcight(IfpyrCthrins1orIIalone,and玉sd.)ne･

ivithouttheconsidcratioり OfcinerinllorIJ･

InasmuchastheinsceticidallyactiveconstituentsA

inpyrethrum･consist､Jfpyrcthrinlーandlland

einerinlandlⅠ,an､dasthesemethodsaim at

thcdetermination tJfpyrethrinsIorH,both

of､vhich arcthemiXturej; 心fpy,ethrinsand

cinerirlS･SO.meattentionn-ustoLcoursehepaid~ ＼
tothemolecular､weiかItOfcincrjns.Eveninthe

I)(llaroLTraphicandspectrophotometricplethods,

inI､vhichゝ the､totallpyrethrins values,ate･

determi neddirectly{thさmplecdlarWeightfor

actualcalculation must.rbeobtained from the

molecular.weightof7,othpyrethrinsandcinerjns･

It.isyetto bcknol†nin 王yhtproportion

pyrcthriu.landIIandcinerinrandIIexistin

J}yrCthrurn･The:authorslthcrcforcISuggest.that

thcyIhcassumed toexistincqu;llproporti(Jn,

andthatthe molecuhrweightofpyrethrinsI

⊥ bedecidedat322,themeanweighidfpyrethrin一･

Iand cillerin∫,tllatOfpyrethrinsIIat366,･

thepleanVe主.qhtofpyrethrinILandcinerinII,
/∴ andthatof_totalpyrethris･.at･344,.themeanIweightoflthefourFPnetituents･.(Therhean'moluecularweikht!u占edinthispaper,ofcourse,
L.早retheseBg-ures･)- IWhat,then,is'therangeoflerTOr_lVhenthe.ド'meanmolecularweight-sare､decidedasabove～
'､ーIfihcactiヽ,ecol)Stitucntsl･fpyrethrumcol)sjstedT†､156

1▼

solely ofpyrethrinII,●lVhoSelVeightisthe

hrggSt(372)ofthefour_COnStituents,calcLulatio,, ▲:

oftotalpyrethrinsvaluetllrOughapplicatiollOf･

themeaりmolecularweight(叫 )involyesth'eerror 一一

of'18.ユ4%.Should,onthe9therhand,cinerinI,.

Withlthe■/smallestweight(316),bet!1eSole.

activeconstituentof thesample,...the error

,involved incilctulatiozlis寸8.86%.:In_other

､vords,thetheoretical errorrangc･involved-inー-.･

thecalcul左tionof.tota'lpyretllrjnsvLllueWith

a.86%.ln'likemanner,thedetem inationof

pyr占th､rinsIwiththemeanmolecularlVeightat

322 involves the theoreticalーcrr()rmngcof

-1.83%～王uJ0%,_apd that~of,pyrethri_.nsI1--

.withthemeanrmolecularweight′at366involves ､

thethebreticalerrorrangelof-1･61%7･十1･67%･

C.QtTANTITATIVE DETERHⅠⅣATION I

OFTOTAもPYRETERIyS

ThefolloヽVingisthem占thod-ofdetermination

･foJ･totalpyTethrinsdevised after･theabove･･

J mentione_dfundamentalinvestigations.

-I.血ethod-ofdet占rmination. ､
a･二Electrolytic･cell･

Theelcctrolytitcとllisofthe･.same,typens

usedhyNahzimaetal.Thiscell.can easily

-keep the tとmperature of.electrolyticsolutionI

con stant.一､

･･b .Standardα-dトti･an岳Ialletllrinand
reagents･

･ T h e reag竿ntSmust I)e'theonesth上have

u n d ergope.ablanktest andshownporeduction.
I ,v a vesL･ Itis′nccessary that.this ]'lank lらst

'､ s h o u ldhedoneeachtimebeforethereagcntis

- u sed .

( I ) sEa〝dard α-dl-tva?S-alllelhrl･n: lt is

･ o b ta in edincrystallineformbycooling allethrjn

I .mi x tu reandrecrystallizin g it from p etroleum

も th c r untilat̀1abtthe,in elting p oint 7,ecom es

二､(2)｣ElJLylalc'ol10L:J耳thylaleohムlo主 h p.78oC . ､

from.､vhichaldehydes-havebeeTnJcom p letely･removedintlleundermentionedlVayisused.

Cone･′stllphuriiacidandwater?readdedto Ia16Johol(lieSO｡年cc.,:H'20畠occ.,alco!10111itrと),･ahddistilled.Tothedistillate,silvernitrate_and
potnsSi.mi hydroxidcarcaddpd(AgNO3･ユOg.,-

＼

ヽ
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KOITlg.,tllCdistillatc1litre),;udrL･(listillcd

afterseveralhours'hojling.

.(3) TetramcLILytL7WJmOn-I('m browLidesolELtllolt:

IM/5(CI13)1NIJrispuriEicdhyrccryshlliz;ltion

from alcohol,anddlss()ll･edintodistillelい､･.ltCr.

(4) BLLDe' sol'Lt''0〝:ー S6rensen'S,Sodium
cit√;一tC-hvdrochloricacidbuffersolutionofpll

about3.0.

(5)-Hyd,oge72: 'Oxyge.i .is､completely

removedbeforehand by passingitthroughat
.●■

leas t-恥epym garol･washin女 hottles(10g･.of･
pyrogarol.isdissolvedintolOOcc.ofsaturat占dl
'KOIIorNaOH sわlution).

(6) MerczLYy: Mercurylisedatcathode.lnd

anodeこhasheenl)uriGed bydistillation,after

beinglV.15hedlVithnitricacidsolution.

(7) Petnle"melIier.:Ibp.30-50oC. ･

C.Procedtlre.

(i)pyTeEhrumPowers∴ _

Generati,yOCedtLTe: Fivegmms､-of Crushed

sample(30meshpersq･.cm･)areeXtraCted~in~a
SoxhletsextmctorlVithpetroleum etherforG,ve■
hoIJrS. The circulation of pctrolellm ether

solution mustI)e.over15tilneSanhour.Th占

solventisremoヽ,ed underdiminslled pressllre,
ina40oC.Waterhatll,lViththeaidQfnitr(なen

gas. Ethylalcoholisadded totheresidual

extracts. Thesolution is.placed intoalore.

Icalibrated I-Olumctric 8ask,using antLlytical

trams-fertechnique,landismadet()yolume.Aft'er

standing tl¢ohours, 1'cc.～oftheupperclear

hyerofthisstocksollltionistakenintoatest

tuhccarryingaglassstopper,addedwith,4cc.

ofethylalcohol-a中t1cc･oLM/5(CIT3)iNIlr
solution.Tothissolutllon,4cc.ofbuffersolution

is'added and′Shken.This-ispouredintoan

electrolyticcell,､vhichcワntains′anodemcrcilry,
and lVhosetemperatureiskeptat25士0.5oC.

WhentheI)roCCdtlre心 over,dissolv占(Ioxygen

isremoytI(Ifrom the.Solutionati)I-J土0.5oC.])y

astrc;lm OLhydrogen.Thirty minlltC Safteエ

1hchufrersolutionisa(I(一ed,hydTOLrCniscutoff,
an(1thepolarogmm isI.lkcn;tt23土0.5oC.

Thc lmve hciFrht of the polarogTam Jk

nicLISurCdbytheconstructionmethodmentione(J

7)clolr.Theeonccntrationoftotalpyrcthrinsis

calculatedfrom thelineoflVLIVeheighttJs.con-

節 18 懸 '-IV

･ccntr'ationoftotalI,yrcthrjns (l･:q･3)･(Scc.ZL
ofP.lrtIII).

Sl'"gZeJTo-(.ey/:L ^ sinfrlc 爪01､･e_r is Cut

quantihtilpCly,.lnd c.ylractcd tor5hours hy

mcansof Soxhlcts extractor lVMIPCtrOIcum

cthcr.'lllCnthe.q.lmCProcedure;ts-thatofthe

prCCedingc･yperimcntisfoll'oweduntil･the110cc.

ethylalcoholstocksolutionisprepared.lAfter

standin草 tWOhours,･5cc･oftheupperclear

layerofthis/sJtocksolutionis-takeni去toatest

:1ucbc:C:Ir-yiT/g5a(Cg:I:;;LsLorppse.;'utain.dh.a;:eedfこ.;告 ′

lVingprocedureislaltogethe去thesameas~tliat

Lollowcdinthepreceding･Lexperiment.

I(2)PyreiFmLmeXEyacts.

･Three,hundTe(Imilligrams of,sample are

Jplよcedin_alOce･.volumetn'CL7a･qk'･1ndism'ade･~

to volume.､vith ethyl nlcohol･ The LurtheTr
procedureisthes;1mもnstllatlollol¢edfnthe -

cascofgcncralLlowcrs.

e･Ⅱethodofmeastlringwaveheight.

ThelmethodoflconstrlTCtionjLqthesameasip

the占aseofallethrin'1).^sin'lic.l'tLe｡inFig.ll.
.i SlopelJ'neisdrawn throuAh thecenterof

()scillation･S._A-stm 柑Ithntqentline(Alり is

dmwntothediff"SionCurTCntPartoftheslopc

二11'ne,an()anotherstr州 -tllinc(Cl)I)isdraTvn
atthebendingIttthefootin_parallel/Withthe

linも (AIl). Tl-cn, a tangent･line .(EF)is--
＼

dmWnthroughthepointofhalf-Wayepotential

(M),一and･thepointsat,､vhi6.hthisline(i_F)

cf_ossesthealready drAiシntwolines--(ABAnd
J

Fig･ll 1̂cthodvfmc･lSuring､yavehejgZ-t･
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Table5

伽 ffersoluti｡nsJusedandpH.valuesdfelectrolyticsolutio-ns

13uffersolulidnused､

Classi丘cation

S6renLsen's
lICl=N a-
citrate

KolthoLr's
KF一望PO4∴
borax

ヽ

S6rensenls
NaOH-borax

1.04 ㌧

2.27
2.97
3.95
4.96I､′~ヽ

6.00618oC:)
7.00(18oC.)
8.00(180C.)

9.ユ8
9.86
10.91
ユ2.13
･9.･24
9.94
ll.08
12.38

ActualpHvalue25土0.2oC.
4
0

4
1
■∂

0
0
nU
O
O

T⊥
2
2
4
5

93
9

0

貯

5
6
8

22
0
89
39
5,<
約
38
0

胤
10.m
ll.9
.m
m

1

′ヽ
I
■ヽ′)
/ヽ
ノヽ
)
)

●
●
●
●
●
●
●

●

C
C
C
C
C
C
C
C

O
O
O
o
o
o
o
o

26
26
26
26
18
娼
18
1

′＼
t
′＼
′＼
(
t
′t,′_ヽ

cD)∴aremarkFd-GandII, ･reepect主vely･ノTheI

7,iseci主nglinesoft上eintersecting.abgles▲(∠FGjf

and'4DH~E)-are､thFn:"lraw.n',andthepoints
at･,lVhichthoseline白intersecttheslopelineare'､

甲alkedIqndI,respSctively･Theperpendicularノ

.distancebe,tかecn1andI,i.C.,KL,.i占the.wa主,e

height.

′′~ :EX,ERl読 NTAL-

1:Appafahs.

I-牢 Heyrovsky-Shiki>tatypepolar0-graph(m.ade

hyYanagimotoSもisakTshoCo･).wasetmployed･

T∫le.SenSiti､･ity?fgalvanometer.employedlVaS.,

intallcasc占3.09xl0-8Arpermm.′perm.The

capillaryeonstants,measuredat-1.Ov.1n､the

I ' elect,rolyticsolutiohme'ntinnedinCofpartlIII
IVereaSfollolVS:

､m,-0･725mg･/scc･, t-4･20scc･/drop･,
l 二 m叩 tl/6=1.025

I ー 一 ヽ
rnlCPOtentialinthisrfPOrtisshownI)y N-I

C;llomcIElectrodeStandard.

→ 2･InflnencetofPIIoliredtlCとionwave-of

'̀pyrethrins'IandII･ ､
ButrersplutionsofvariouspH'sassh｡lVnin

. Tahl三5wereJulsed, anld＼thelpolarogmmtsof I

～

tpyrethrins･IandIIltV'cietakenbythemelhed

(1eSCrihedinCofpartIIl.Themeasur-cdvalues-

′ ufpII'SoftheseelectrolyticsolutionsaresllOIVn･

in th B･ th ir d a n d / f o uth.columnLOfTable5,and
′

th c･' 1'O la r_o g r a m s are showninFigs･ 3-8･

- I 1 5 8 ､i I

l

▼

-pH Valueof,electrolytic
solution卜25土0.2oC.

/

p̀yrethrins'Ⅰ√ ー JPy r e t h r i n s' II

/
9
6

3
日)7

Lb
3
3

4
5
6
9
6

7
6
0

1
2
3
4
5

nU
7
q
V

ノヽ
ノヽ

C
u
+

〇
〇

■

6
nU

T

2
2
′1｢(

7
1
日U
6

.

2
1
2
7⊥

10.ll.比
聖

二

一

ヽ

l

.50湖
湖

胡
湖

潤

.
64

.02

〓

1
2
3
4
■hU
6
7
nu

10.40
10.97■
ll.58
ユ2.44 ヽ

3:.Euectoftemperatureon-redtlCtionwave

loS̀pyrethrin旨'IandlI;anAmiⅩttireof

A p̀yrPthrins'1'and,II(1:1), and α-dl-
trans-allethrin/ L-

Thepolarogramsof p̀yrethriris'IandII,

the'mixtureof p̀yrethrins'.Iand＼ⅠⅠ(1:1),anql
かdl-trams-allethrin were taken at variousI

degre9SOftemperaturebythemethoddescribed

･in.C■O-ipart111,whiletheconecntra-tionand

thecompositioi18ftheelectrolyticsolutionwere

keptconstant.JThehalf-1V左vepotentialsand

thelVaVeheightsareshowriinTat)】e-sri～リ;■ヨ:i
■ヽ

Table6

r'wavehightsof14･才×10jAl･̀pyreth-rinsH
atdifferent■tempcraturcs

叫 perature Waveheight 二 ;I.atlefn-:iTatllYe

烏:Sc:'8‥弓∴ 34C･.i I-弓…詣● ,=vi':;ま･
15.0土0,2･ L4.49㌧ 138.74 -1.24

'設i≡oo:三 一 54:針 ､ 11533･.≡至･ =11･.髭
29こ7士0.2 5.37 r165.93 -1.25

1Table7 ･I

一読avehei示 sofll･4X･lO叫 ･pyreth車 ⅠI
atdifferent temperatures

Tempcratrure -/wavelieight

IoC･ 'cp. .10r8A.
4.2占0.2 2.58 ■ 79.72
]0.Oよo.2 .2/J2 ＼ LN).22
14.8土0.2 / 3.21 00.19

20.0士0.2 3.5:2 '108.77

24.8土0.2 ∴ 3.81- 1 17.7 3

29.5土0.2 4.OLI IL76.3 とi

＼

ヽ

Half-wave
potentical

′V･ ゝ

- 1.2 2

- 1.2 2

- 1.2 :三 一

1 1.2.r3
- 1.2 ニl

一一 1.2 3

,



l ＼

1 *

5.3土0.2
ひ.･8土0.2
15.3士0.2
19.2士0.2

■ /
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･1..17)lc8

Wavelleight.iof12.8×10-4M.mixtureof

p̀yrct仙 n.S'l ･ln.'tTI(I:1) at ｡)'mr?nt
temper;ttureS

･1･empemturc ､V･lVC,,C･'g･lt l一･lpl.ft-et:li慧
oC. em.. ､10~8̂ .I - V.

.3.8土0.2 3̀.18 98.セ6 -1.23
1O.2土0.2 . 3.56 110.00 -1.2:i
16.2土0.2 ･3.91 120.82 -1.23′
LJ17.1土0.2 4.27 131.94′ ･-1.23
i)i'J.4土O.2 4.46 ユ37.81 -1.24
;iO.2土0.2 .4.75 ･ 146.78 二1.24

′ ′
Tahle!】

Waveheightsof13.3×'10~4M.Lhdトtr;tns一

･allethrirljat･ditferenttempcratllreS

Temperature wa､,ehcight･ Ⅰ‡pa.life-nltVinatie

_oc. cm. 10-月̂. V.

24.8土0.
29.7土0.

3.61 1111.5T) -1.25
T3.88 119.8!1 -1.26
4.2L -130.01 -1.26
4.44 137.10 -ユI26
4.78 147.7(1 -1.27
5.10 ー157.59 ⊥1.27

4.Relationsbetweentheconcentrationa.nd

thewaもeheigh tof/pyretllrins'IandII , I

andl-mi xture Of 'pyrethrins'ⅠJa血 ⅠⅠ
､(1‥1),and'dE-dl-trans-alletllrin.

/rhc w.ll,Cheightsof p̀yrethTins'IandII,

I,A,Ithem王xtureムf･pyrethrins'Ⅰ.andlI(1:1)I
an(IEt-(lトtrans-allethrinatvariousconcentratibns ー
IVeredetermineflhythemethodandundert1-e

conditionsde.scrjbed-in a ofpartIIL The

resultsareshoIVninTable10.′

5･ChatlgebythelapseoftimeofreatlCtion -

wave-ofmi ⅩttlreOf p̀yrethrins'Iand

lI(I:1).._

′Theelecirolyや solution′otthemiXtureof

p̀yrcthrins'IandII(1:1),､車oseromp_osition
lVaSaSindicatedinCofp.Ir上III , 1_Wasleftえ t-

25占0.2oC.foracert:tin-pcrJ'0(Iof'time. Tllen

thepolarlogramslVCrCtaken,nn(Ithehalf-wave

potentialsand･theWLIYChcjghts､vcrcmcJaSured･
TheresultsaresholVn､inT.17)Icll.

TaTAe10

Vat,eheightsof p̀yrcthrins'J,andll,.lndmlxttlreOf-pyrethrins'h ndII(1:1),
andα-dl-trams-allethrinatdifhrentconcentrations

LConcentration W.lVeheight,found

.pys･I1 -pys･･,JI p̀Aylsi.x,turreanodEIl

mCi
+I

01mC耽T01
1
3
ハ0

-1uq1lf58
0

｢⊥
ユ
l
り一

爪U
IJ
O
nU
4
ハU
O
8

3
nU
l
リ1HU3
5
1

nU
l
り一3
4
LO
nU
7

沖Pys: Pyrethrins.

10-8A.
16.19

67.67 2.00 61.80
10〔).73 . 3.O2､ f)3.32
134.11 4.02 124.2主!
lGir).62 5.03 15L'').4'2
200.85 6.0〔) 185.40
221.86 '6.73′ 2O7.rJG

l
■ヽ Tablell

cm. 10-8A.
0.3.-J ユ0.82
1.IO4 32.14
2.03 1日.27
3.1.rl rJ7.711

4.1(; 1.3Lq.Lri4
.,I).21 1(jO.urJ
6.2{) '1日3.13
6.96 215.06

α-(I1-tm n.q-

Alletllrin
cm. 10-8̂.
0.:rJ 10.8二王
I.(JLI '3こI.(;S
iiJ.lr) liU.4こi
:I.-2り̀ lnO.73
4.uI 1:I:i.18
iIJ.3日 1(j6.55
6.4IJ 200.54
7.20 222.43

IWavelleiglltSandhalf-wal,ePOtentialsofα-dl-trams-allethrin, p̀yrethrjns'I. p̀yrc-
thrins･II,andmixtureof p̀yrethrins'IandlI(1:1),the･electrolytic'sollltionof

lVhichisleftat2{)土0.20C.forごICCrtainpcrio(loEtime.
･Tinュe

ー ＼ヽ.

I

a-dl-tmns-
1̂1cthrjn

(13.3¥10~lM.)(

(.fT2Cihlr.iBs,･1.I, (

30m舌n. lhr. 3hr.<.

WaveheightIC.m･ 4･7_8 4･79 .4･78

,T霊 .fn-I;14℃'C-V･I -1･27 / -1･27′ -1･･27

1V.lYC height,Icm. 5.10 声.08' ･r5.111

lTalf-､vaYe v.
p(Jtential,

lVavelleight,cm.

(41Pl:r4.C岩頭 描 tY.a:leVfne-:1hTaeiilgeht'､:I:

く

MiL･tureor
-pyretllrins'l
andH (1:1)

Waveheiirht,(:111.

IhlfllV.lVC
(12.8×10→M.)､potential, V.

-1.25 -1.25 -1.25

3.白2 .3.81 3.由

-I.23 -1.23 -1.23
' /

14.44 ､4.43 4.44

_1.2-1 _1.24 1-1.24

＼

_ヽ

-15ひ

1

〟
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･
RcsllltsoLdeterminationoftotalpyrer

anddeterminationvahleSOfa-dトtransこ

Lallethrin'or
,
miⅩttlreOf･p̀yrct
hrins'Iand

:
ⅠⅠ(I:1)addedtothesapIPles･●

Pyrethrumflowers
.
andextracts,i_
ronvarious

sources,wereana
lysediTheresultsare-shown
inFigs.
12-15andTables12-14.,
Thereduction

wave
主
ofsamplesNo.
1-No.
4(Pyrethrumno､ver
r
s

of1952productihon),an
dtholseI)∫samplesNo.
8

-N0.-
10(Pyrbthrumex
i品
cts)Areatwo-step

wave,,a
'ndthoseofsamplest
No.
5-N
ふ
.
7(Pyre-

Fig･12-PolarQSramSOfpyrethrum月owers.
Eae事IP'olarogrambeginsat-0.80V.-

Fig.13-Po】arogramso.ipyrethnimno､Yers.
Eachpolarogram'beginsat-0.80V.

116O∴

芸慧 1p4.7apro.lgarraosf ;esg?nfsIPaytreEIoT8;ve.Xtm･CtS●

Fig･lop-polarogramsofpyrethruthex!racts
(Thes_olv叫 isremovedby･meansoEhigh､

vacuum).Eachpolarogr占mbeginsat-0.8Ov.メ

thrum Lloilvers′ofp53production)a'rcalone-

stepwave(thとJsecond､Javさsaresool'scuretllat
J

l_J

itcannotberecognizedas戸uch)･.Thewave
formsand thehalf.-1VaVepOtenぬlsofthe丘rst

yavesofsamplesNo･1-No･4,samplesNot8

ーNo.10,andsanlplesNo.5-No.7,agree●Well

､viththoseofthemixture'of b̀yrethrins'Iand
■

H .(1:I).LThewaveheightoL-thosestlbslances,
thercforc,Canbcmeasuredeasilybythemethod

merltioned aboveiFlowersofsamplesNo.lT･)l
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' TIthlc12

Result･10 f･pohro.qr叩hicdctermJnlltion,oftotalpyrcthrinsinpyrethrum Ll.-､ycr･qpro-duccd

inJl】ne～July･lfJ･''.-'･llnd･lmlytj〔alI､･･11ucsof･shn.hr,Im･lt_tCr･- .Mc(I!oth."cpyrcthrunl'
Llowers

No.1 ● No.2 Nb.3 No.4

Pyrcthrum
幻owcr

α-dトtrans-
allethrin
.lddedtothe
s.1mPle

■●
MixtllreOfJ
.p'yrethrins'
IandII
addedtothe
.sap)ple I

′A li ^ H I
San】plc, .fr. -5.0002 4.9980 r).0003 TI.()け27 5.0010. 4.fJOOO

吉Io霊fn-i;var'e ,V･ .′il･2r, -1･1'5 -1･21-･ -1･･･,･', -1･2･-, -1･25

;rhOrtianlspvyarl?.lc∴ % o･86 0･56- -.0/･77 -0･76 ∴ 0･53､ 0･56

Half-1VaVe
potential, V.一､-1.2(; -1.26 1 - -1.26 .-1.26

農 芸ed,T ght･~cm･ 5･15 5･07 5･05 4･44

cTiactii,･height･ cm･ 5･0,, 5･70 ′ 5･02 4･40

Error, % +2.0 +4.7 +0.6 +0.9一

lialf-1VaVe
potential,_

V._-1.2.-) 一一1.25 -1.25 二1.2.-)

諾uavned,height, cm･ 5･27 - 5･60 4･Tl･ 4･9,,

mwlacVde.,height･･cm･ 5･01 5･47 ._4･り4 rI･01･

Error,･ .OS +5.2 十2.4 -.'‡.8 '-1.2-

. Table13

-Re.qllltsofpolarographic(leterminationoftotalpyrethrinsinpyrcthrum∩(川,CrSProduced

_inJune～July,1953,_and;.n;llyticalv:aluesofstandardmatter." fl'JcEltothoseI,yrethnlm
丹OllrCfs

No.5 N(I.6 No.7

A ノ( D A . B A ､B

Sample, g･I 5･0000 5･0072 4･9968 5･0014 5･0058 5･0000
Y. -1.2rJ -1.25

Pyrethrum
LlolVer

- /＼

α-dl-trans-
allethrin-
addedtothe
samplc

MIxturcof
.Pyrcthrins'
1and II
TLddedtothe
s.lTT)ple

Half-Wave
potential.

Waveheight･ cm. 5.39 J5.29
found,

lhO,tianlspvyarleu-e, %･＼1･03- LOt-･

IIalf-w ave

potential , -

Waveheight･: cm. 6.rAq 6.68-_found.I

W･1Veheight, cm. 6.GrJ 6.65
calcd‥
F.fro.r, ,Q.I +0.5 ●+0.5
IT.llf-1V.Ire
potential,

V. - -1.2rJ

-1･25 --1･25 -1･25 Tl･25

5.15- -4.91 4.80 4.50

1.02 0.117 0.0.lJ 0.約

-1.lJE5 -1.ill; ･.-1.1)6 _1.'FI

O.50 0.lJ7. ti.19 6.OO

6.52 ･6.511 6.00

∴-0.3 L+0.8 ､一~ +3.2

- -1.25

i:tT器,hc''Lyht, cm･ - r,･32 6･OG

Eiact:.C..ぐcjght･.cm･ -- 6･30 6･17
T.:rror, % - +0.3 1 - -1.g

㌔

1

00
/

お

㈹

00

7
､

1

.

.

0
●

ハU

T⊥
J.
LO

ハU

1

.

J

r
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Table14 J
′

Resultsof pol町Ographicdetermination oftotalpyrethrinsinpyrethrum extractsAnd̀ ノ

analytlCalvaluesofstandardlmattersaddedtothosepyrethrum extmcts
No.8 No.9 No.10 No.8' No.9'No.10'

A Jl A B A B '

sample, mg･301･2 309･2 308･0 298･6 322･4-315･6 306･0 301･4 309･0
/ J

諾atlefn-ttiVa'3:A - V･ ･-1･25 -1･25 -1･25 -1･25 一-1･25 -1･2p-, -1･25 -1･2㌧ -1･251waveheightl cm. 3.543.61_.〆4.Q54･88 3･61 3･3S p･64 5･02 13･50found, 1
Totalpyreth-
rinsvalue,-
Half-1VaVel､
potential,

′一 -＼･一一･.一一→ ヽ

1t%′ 11･7 11･7 15･9 16･2 ,11･1 10･6 11･8 16･4
=二=

V. -1.26- 一一 -1.26 - -1.26 -

16.2 _,ll.1 10.6 11.8 L16.4 /ll.2 -

ardtut:saq7′iPaPPt:rlput:Ⅰ.StZ叫ILT}3-･Eid,JOaJn一X.ThV′l

Xevned,height･′cm･､ 5･64 - ､ 6･25 - 5･50､- - -- 一一

g iacvde.､,hci-,ght'cm･ 5･42 二 6･04 - 5･40 -､/一､､- -
かror,′′ 鬼 +4･1 一一 十3･5 ､- ､ +1･9L 一丁1-′ - ' /-

諾a!efn-ttlYaでe v･ - 1･a-, - -1･'25~ ~- -1･2･-, - - - -

Toauvned,h･?ight, cm･ 5･55 ･- ,?･15 - 5･48 ′- - - 】 ~

＼Wavehcight･.L
'･m.
:5
.
4･2I-_6.
04-5.
40
_-
1
1

ぐalcd.,r ＼ ヽ

% +2.4 ㌧ +1.8 - +1･5 - ～ , - 一･ 一

No･4hvc'lowcr.Totl･ilPyrethri/nsValuesthan

then.I,C,S｡fsamLFIcsN｡.5～･N｡..7,theformer

ーbeing appTOXimatclyL60% of-thelatter･The､

S.Cとond､yLTや ト )ofthesamples_No･1÷No･_4･
and･No･8-No･10caムl'esupposed to.he.of)

pyretJ一mlonco_I.cinerolonc,-品 entherelations
ofallethrinwithallethrolonc (7,g)arctakeninto

.consideration.Thereductionpotentialsofthese

Waヽ,esalldof･pyrethrinsarefairly Wellapart

topermitnoint占rferencewitheachother.Thus,
inth占触 ve;S､'vhl'chhaveIbeensfor占dlonk･after'

productionltheTotalPyrethrinsValue:isvery

low,whilecontaminatingsuhstanclesresponsiblei

forthesecondlVaVCarcrrnny/Itissvpposed

th.lt-,′nS.,OneOfthese'mechanisms,the-ester

conjllgationofpyretI】rins IVaShydrDlysed to

form pyrethroloneムrcineroloneaddChrysanthe-

mum-monocarboXylicacidor～-dicarboXylicacid.

With･aviewtoascertainizlgtheexistence,.or

nonexistence,ofanysubstanceswhichint_erferc

lVith'the reduction wave of pyrethrins in

pyretJlru m 月 o wersorex_tracts,thesamplesNo.1二

-N0.1 0 w e , e a d d e d withagiientamountdf.､

α-｡ト tra n s -a lle th r in orofthemi xtureofー̀pyr9-
tkrin s ' I a n d I I, ( 1 :1),andwereapalysed･Wittl
162一.､

1

lVithttiedetermi nationvalue.ltcanI)csafely.

said, therefore,､､thatthe･reduclionlVaVCOf I

pyrethrinsinpyTethrumBowersor-cxtrよctsisnot 一

㌔,Iaffectedbyothersubstances.I

Invest i g a tionwasalsohade､onafclVOfthe
90nditionsofextractionby Sol･hlets.Cxttmct(,r'
lVhichisone.ofthepreliminaryprocessestohc .

I
-folloWedbeforetheーpOlarogram ofpyrct_hrum

LaoweTSistaken･ ,With theuse.of.petTOIcum .

ーeJher(I)p･30-50｡C･)and､vith･thedirculation-

of15-20times.anhムur,totalpyrethrin5＼､､,CrC､
extradtedcompletely'ipfourhours･

一

｢

-_ThcwavesoEsamplesNo･8'-No･10'Wcrや

thosと､0-,t?inedate;r~th'e･rehoyaI/Ofsolycnt
keroseneゝ atLhigh vacuym from the samples

No:8-No.10(thisprocegureisthesameas

･thatdescr_ibedinthe撃 perim占ntalofP･1rtIV･)･,_,
As.can,beseeninFigs.14and15andTable14,メ

nOdifrer6'ncee女istsbetwc叩 thereduction､vavcs1

ofNo.8'-No･10'左ndthoseo_fFleSameSLlmPIcs
takcn ､vithot!tthe･removalofsolventlCX'ccpt

that＼theresidualcurrentofthelattersl101VSa

sl
ighteonfus
i
on

･-･
Theanalyse･S,ofpyre,
thrum
extracts
,∫
therefo

re,canbecarried.olltq汀reCtly

●

iZ｡
こ

l

I
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･lSl･,n.LqristL･ru.et･m entione｡･.naI;川 lrtlJI
Iare o7,scrl･ぐ｡: ･ln(IlhcぐOmJ,lc･y I,rcliml'mry

J)rOぐCSSCS.lrC･lJnnCCCSS_･lry.
ヽ

PARで .lV ′

SPECTROPEOTOHETRTCDETERA(Ⅰ-

NATエ0ⅣOFTOTALPYRETRRINS

) 1ムt叫 p.lrtisgiventheaccount｡fspectr｡-

1)hotomctricinvestiga,tionsmadeonthe丘vesllhsta-

nce.q,i.C.,̀pyrethrjns'Ⅰ,̀pyreihrins'H,thcmi.ytllre

oftpyrethrins'Iand II.α-dl-trahs-allefhrirl,.
andpyrethrum 触 ､･ers.Tndc.ytmcis.Thech'･ef

/.pointsexLlminedare:_(1)theノ､V.lVelen.qthムf

mnxinltlm.･oflJltravJ･占lcta7,sol_ption･ (2) the
nlO.qtSuitahlclVLIVeler岬th formeasllrinqthe

ahspr7'encシ (optictllderisity)ofsolllltionsc(ふ I

taininqpyrethrins,(3)~rclations■7)ctlVeentheI
concentr;ltionand the.T17)sorZ)cncy,and(4)the

ex)'stencc6fsul)Stancesinpyrethrum Llowersor

cxt,acts, ､｡,ich interfe,e I,itt､/孟e typical

-aT)sorptionoftheabove-mentioned sllhstanccs.

AsJthereslllt,anewmethodofspectrtopholO-

metricdetcrminLltion,oftotalpyrcthrlnswas

dcvisrel,･in､vhichα-dlJrans-alletl,rim-1lStltiliz6d･

tこISa Standard sl】1)st:tnce.】Thismethod gLIVe

exact､,'nluc-?olohg aspTlrepyrethrins､vere
tre;tted,hutlYaSgreatlyaffectedhythepr'csence

or other sul)stances, lI-e_､･alue recorded

7)eing higher-than tlleactual'vallle. This,

h0､､七ver,､isadefectcommoTltOallspectropho-

t()metricmethodsincludinTgtheoneproposedby

'Shukisetal.P)Thespcctrophotometricmethods,
on the lVhole,Iare:of､smallvalueasthe

determi natioゎ methodfらrpyrcthrumJIo､versand

extracts.InorderforthismethodtohcptlttO

pmcticalulse,anexcleedinglycdmplexprclimi-

n･lryprOCerS!for'<removingimplZrities would

llal,etO7)edeveIbped.

Thらultravi｡let.17'sorptionspectraoti.i'yre-

1hrJ'ns'T. p̀yrethrin s'-Il,an(Ithemixtureof

-pyrcthrins'Jan(IJI(1:1)'t･iken ､vith9･-,形

.cthyialcoholnSthesoh･CワtarcshotyninFig･16･l
ThclV.ll･L･lcnfrthstlfLlhsorptionnh,yimtlm .lrC:

p̀yrethrins'I･---.･････-- LJl'4ATJJ･

p̀yrethrins'Ⅰト - ･---･･･-t229ATIJ.

theniixtllrCOf P̀yrcthrins'I

nn【lI'I(1:1).･- 1･一･･..:--- 226M/}･
α-()I-trams-nllethrin ･･-- ･･- 2174M/,.

(

節･lB,啓二IV'-I

0.7

0.6

login,0.T,

0.4
_1

0.3

＼
＼

/

21[) 220 225 230)●235

Wavelcngtll,Mβ.

FiF.16-Absorptioncl】r､･eSforLpyr.cthrins'Ⅰ
IandH,nnd miLrtllrCOf È)yrethrins'Iand I
II(1:1),.lnd･t-dトtr.ln.q-allethr'inalcoholic

sol.lltion･(2×10-'5M･,Cell:1cm･)

As＼vtlSpOintcdollt主rip.lrtI,｢pyr占thrins'I

iseither(.1)l)llrCPyrCthririI.or(I-)pure●

ciner叶 Ⅰ∴or(C)themi･ytllrCOrOwePyrCthrin

landpure°in-erinr.From thelnctsthata,-dl-

tritns-.lllethrin.lnd pyr･cthrjn orCjncrinhave

li7くe,stTr品 res･.I,mltZntthd､ytlVCkngthof
absorption､mTLXlmllm (,T かflトtr･lnS-aIlethrin

agreestotlln トol̀r)yrcthrins'I,lVhjchinits

COrnpO･q王tJ'on iscitl-cror,tl-cnl,ovc二mcntione｡

thrccc･lSeS,itiss=lrCly∩.ssl】mC(ithllttheWa､,C

･､1C柵th of,absorptionnmXimtJm Ofthcmix(lire

ofpllrCPyrethrinIan【lJ'llre･Cinerin∫(1n),-
I

i･e･I pyrethrinsII.roughly agreestothat.of

p̀yrethrins･Ⅰ･ ノ

′

/L

,̀pyrethrins'II, as mentioned e<lrlier, is

either(a)purepyreihrinlr･or(I,)pllreEirierinA,T

II,or(C)themはtureofI)(-th.Jtlissnrcly

aSSlmlC(i..lSinthec.lSeOfp̀yrcthrins'1thatthLL

wavelengthof.lllsorptionmnximllm Oft̀pyrC一

･thrins･-Iい vl..ich･･nitscomTfn,Siti･oniseitherro}

Itheal)oveT血entionedthreecaseslroughlyagrees～

tothatof-themixtureofpurepyrethrinIトaniI
＼ ∫

lrure'cirierin,II(1:1),･i･e･;-_pyrethrinsII･ 1
Itisprobably safetosupposethatthelVaVe

lcl岬thof.1bsorptionmaximum of~themixturel l
of p̀yrcthrjn'S･IandII(1:1)roughlyag垣 srto

thntofthe Jottll pyrethrins･ The Authors,
ih･thislz･ght,concludedーthat226-Wp･isthe∴十

〟mostsuita7)lcwavelength for.measuring the, I

ahs6rhencyof501utionscontaiining.pyrethrin･S･-
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Tahlc1.-)

Rehtionsbetw eenConcentrationof'pyrethrins'IandIIandmixtureJOf 'pyTethrins'I-

andII(1:1)andα-dl-trams-alleth_rib,and_absorbency(opticaldensity)

Absorbency ＼

Concentrationー

10-5M.

′0.5
1.0
2.0
3.0

Wave-length,
measured,MFE.

♪tixtureof

p̀yrethrins'､Ⅰ p̀yrethrins'ⅠI faynrde語Ei?S;) wAlu1品lraili3-
0.174. 0.182 0.ユ70 0.O!14
0.330 0.364 0乃32 0.185
0.685 0.717.- 0.681 0.365
1.015 1.076 1.007 0.541

224 -229 226 226 ､

Data for.the plot of-concentmtionsvs･ ＼
･′ ■

absorbency wereobtained bydeterminingthe

LAbsorbencyat226Mp.ofsuitableconcentration

-.ofmixtdre of▲̀pyrethrins'IangIZ(1:1)10-r
a-dl-trams-allethrin. Th占resultsareasshown

inTable15andFig.17.Thestandardtheoretical,

equations()btained from thesc'daticrossthe-

axisofcoordinates;一t.zeroPOint,andareas
follotvs;ー ∫.

川 xturcdf p̀yrcthrins'IandIIT(1:i)･_･

一一･A,-0･337C･･- -.-- (10)

α-d1-trams-allethrin-:･､･･･}･-･･--･
-̂ 2-0.179C･-･･････/･･(ll) ▲

1 2 3 .

Concentration,10-5M. -r
Fig.17-Absorbencies at.226_WFL.VS.

concentrationsof mixtureof p̀yrethrins'
IandII(1:1),anda-dl-trams-al1ethriⅠ一.

164

a-dl-trans-

I,Thestandardtheoreticalequationsobtainedat

the,maximum､IVavelengtho∫llpyrethrins'Iand

･ⅠⅠ~are:

p̀yfethrins'Ⅰ･:I･143-0.339(三'･･･-(12)

.pyrもthrips'ⅠⅠ･二;･A4皇0･3379････-(13)

､vhereI A is theabsorblencyl.and C l･s the

concentrationshow-nintheunitoLIOT5M.

_Eqs.10andll'ai･erelated:

Al=1･883A望･/･-････････-･･･-.･･-(1き) I

- TheoTetically,~thebestcalibrationcllrVefor り

determining pyrethrulm not_ycrsorextractsis

tわat obtained fromJthe standardmatter,h

whichpurepyretbrin∫andII,･purecincrinI'＼.
-and IIarecontained in.equalmolar.Astlle

I_setondbestmeans,hoivFVer,theauthorsprol,osc･

thellSeOfEq･_10･However,itisncccssary

､ thateveryexperimenter,in'ordertoascertain

thathispr9ccdureisthesame,astheauthors',

二sh?uiAout_ayintheequation(11･)pfconccntmtion

vs･ absorbency of'a-d1-trqns-allethrin, and･

comparethevaluethusobtained lVith that(ih-,

taincd_by theauthors､.(Eq･･ll)･ ShJould the

㌔ -Eq･IllthusoThined.disagree･toFlq･ll,the ∴
二altcrnativc事naybetomodifyandcorrcetEq･

11',dsinglh-efactor三10fEq･14,i･e･J l･883

上 nd arriveat･equatio_nofconcentrationvs.

一 at】Sorbencyofmixtureof p̀yreth-rins'IandII
I

(totalpyrethrins)･ Theappoxipiate vilucis.

10btainahleby-thispethod･
I.

-EXPERIHBNTAtLI

1/ApparattlSandsolvent.

A 13cckmanDUquartzspectrophotomctcrw.as

-used･TheinstrumentwascheckedfortheIVaVや

length setting using the vflriousmillimieron

linesofthemercuryare.Thespcctrophotomctcr

l/
/

′

ヽ
∵
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lVaS OpCmtL･(Iin strictacconltlnCC lyith t)lC

＼ ー Dircch'on llooL･.anLltherccornmendLltionshy

Sllukisetal.の ll,ereals(IconformedI().

^S̀thesolvent,93% cthyllalcohollV;tSused.

n̂.lr])itrary shndar(Ifor93% cthylalcohol
1
､､･a.it.lken.I.Snot.lessthan50percentofthe ､

ti･an.qmittanccofdistilledwaterat22(;NIL.

2･Procedtlfeforpyrethrtlm flowers･

Thequantity(5g･_)ofthesamplecontaining

20to40mg.of､totalpyrethrinswasweighed.I

ItlVaSextractedinaSoxhletsextractorwith

petroleum ether'(30-50oC.)for丘vehours.The

solventwasremovedI)y･immersingthenaskin

a40oC.Waterbathand applyingavacuumof I

a7)out3.0mm.lIg.TheresiduelVaSdissolve(t

hy adding 95% cthyl-alcohol. ItlVaSthen

translatedinto~a10cc.calibratedvolumetrjcBask,
lVithanalytic;tltr.lnSfcrtcchniquc.lt.wasmade

tovolumeat20oC. With 93% ethylalcohol

(stocksoluti6n)･Thesolutiわn ､vasallo､veq to

stand2houf主forprecipitationof.lny,､mXand

resinousmatter･(The,prb'ceduredescri7.,edso

farisidenticalwiththatusedinthepolarogra-

18惣一IV

phicdetermi nationoErnolVerS.)

On'eec.oftheupperclc.lrlayerpfthesolutiori

lVaSpipeitedintoa10cc.calibratedvolumetric

月ask,-andw.Tism;I°etovolumeat20oC. with

93%-cthylalcohol.ThI'sprocesswasrepeated

いvomoretimesinordert0品akethecorl'centration

oLtot.llpyrethrinsabout-2×10.SM/ I

IThesolutioriwasthenaddedtoacalibrated

silica.spcctrophotometercellてandtheahsorbenqr

lVaSdeterminedat-226MFL.,Withtheuseof95%

ethylalcoholasthesolvでntblank inasimilarT亡i
とalibratedsilicacell.TllC･Valuefor-theblank

lVaS Suhtraeted from th;一tforthesolution.

Withthiscorrected valuefL)rahsorhency,the

pyrethdn concentration oE tJic_solutio!lWas

determined from the T･:(J.Ilo, and Total

PyrethrinsValuedfthesamplewascalculated

out.

Theresultso♭t.lined bythismethod onthe

LSamplcsofpyrcthmm nmvcrs from v叩ious

sourcesarcsholrni一lT.ll'Ics1(hnd17,;tnd■the

ultmviolct .lhsorption spttctm hkcn on the

solutionofsamples.IreShoIVninll.ifr.18.

JTablelG

Resultsofspectrophotometric determ'ihationoftot.ilpyrcthrinsinpyrethrummowers
producedinJune～July,1952

No.1

A B

sample, g. 5･0002･ 4･9リSO

九州, Mp･ . 22-1 .g完

aAtb;?2競 :ヲ一 ･0.295 0.305
found 1

TotalPy- . % ' 0･60 ･ 0･62rethrins
Value,

No.2
, -〟_ -.-ヽ

A Il

No.3 No.4

5･0003∴ 5･0027 --5･OOIO 4･WOO

226･ 芸喜 ~224･ `224

0.399 0.397 ~0.31-)7 0.345

0.81 O.8i u.I.･‡ 0.71

Table17

ResultsoEspcctrophotometricdとtcrminLltion ofーtotalpyrethrinsinpyTethrumfloIYCrS
producedinJune-July,1953

t No.5 No.6 ■ _No.7

A B _A B 'A B

sanlPlel -.g･ 5･0000 f5･0072 4･9968･ 5･0014 .5･0058 5･0000

久桝仰, r̂/L･ 221 222 ･Ly23 223 J 225 225

A.̂dG器 /T,t!?nfCoyuan!1 0･UGO'~ O･化 :O･6･1'O O･UOO O･51'･' O･DSG･

iflt霊,1'yTCthr''ns ,Qi l･35 1･31 1･.･'7 1･1'･'-I. ユ･Oj l･20 `
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215 220_ 226 230 235

.Wavelength,MIL/

Fig.18-Absorptioncurves,f9rthesamples
､ofpyrethrum eXtraCtS̀

A c.lrbfulolJscrvation-ofthesespectrareveals

tllefolluIVing: ′/ ′

1)TJICt'vavcIcngthsoflmXitpumoLultr･iviolet
ahsorptionofthesamplesofthesepyrethrum

flollr6rsare221-226NIL.,andareshorterthan

thatofthemixtttreof'pyrcthrins'IandII

(1 :1). ′

'j)ColnparedJYiththoseof p̀yretDrins'Iand

lI･Lt7dthcmixtuicoE'pyrethrins'ⅠpndII
(1:1),thcscspectrashowlesssharpbenging

atthe･peak.andarelesssteeper,especially

wherewavelengthisishorter. J

TlleSephenomenameanthat;inaddition t()ヽ

the total pyrcthrins･in the flowersI･′Other

subst-ancesLcontaminating thesamplesarealSo

absorbed. The-pethod, therefore,isgreatly

influenced by contamination, and-the values

dctcrmincd arcvery likely･tobehigheithan

･thcactualvalue/S.

メ-~

節 18 巻-1V

l

.1

3･Procedtlrefor_pyrethrtlm extracts:

IA qua'ntity.(3POmg･)of.thesamplecontainiムg
20to40mg.oftotalpyre'thrinswasweighed

intoalOcc･calibratedvolun?etricna占k･Itwas

madetovol'umeat20oC.with95%cthy.1alcLohol一

(stoc左solutidn).■lfteraseriesofprocessc{as

deserihed､intheprocedureforLlolwers,spectrum

W早StakenandthedeterminationlV早SP_erformed.

The.lbsorptionspectraofthesamplesaresholyn･

･jnFig･19(No･守一No･10)･The､vavelchgths,Of
maximum＼ofultravioletabsorptionWere221MIL.

inallcases,andweremuch shorterthanthat

oflthemixtureof一̀p,yrethrins'I andII(1:1)･

TheseindicatethAt/they ､vercgreatly.1ffectcd

by contamination.,which,inreturn,account

forthemuchgreaterTot'alPyrethrinsValucs

(asshown､inTahle18,'the6thlinc)thanh.ld

heenexpected.

:Then,inaccordancewiththemethodofShukis

､etal.(9).･kerosene solution,､thesolvents,had

､ ′ 0.8

0.7

10g1㌦ .6

0.5
1

0.4
∴ Ei

215 220 22き 230 .235.

･ Wavelength,MIL.

･Fig･19-Absorptibncuryesfor'thesamples
ofpyretllrum extracts.

1
■- ､ヽ■

Tat)le18

Reslllts･ofspectrophotometricldetermination oftotal'pyrethrinsinpyrethrum extracts
prdduced 阜n Nor.,1952 ′

No.8

A B

Sample,. 一 mg. _301･2 309.2

㌦ aL, Mp･ 221 .22i

盆 sAo.72Tiy.uantd -O･581 O･58U
i

TotalPyret,hrins % / 19･7 ･1リ･4V;tlue,

lliG

No.9 No.lO No.8J No.9' No.10'

･.∫
308.0 322.4 I306.′0 ~304.4 . 309.0

221 '＼'321 226 '･225●､ 226

O.710 JO.585I O.467 0.580 ｣0:470

23.5- -JltL5 15.6 J~lU.4 15.G

t ′

J



■ー

防 虫 科 学

hccnremoved-Lrom s'lmPIcsNo･8こNo･10hy

theundermentZoncd｡mcthod,heLorc spcctrLllm

lVaStaken,.lnddcEcrmlnLltlonlWasPCrLormcd.

TILemCttLOdo/rcmot･;〃gsottJenEs:Aquar)tity

ofthes:1mpleconhinlng20to40mg.oftotal

pyrtlthrinslV.lSWeighed intoafbsk.A tulJC

mヽSathChe(Itothe.cold trap oftheHy-Vac

.lpP.lmtuS.Thesystem vヽas･pumped withthe

JEy-Vacpump untila.pressureof0.1mm.lig.

､vas re-aJhed-(usually 20-301minutes).Thと'n'

thediffusionpumpwasturnedon,andptJmplng

continued.'Afterthesystem reached･apressure

of4.2>く10-1mh ･llg.,Onehourwas-'allowed

at40oC.(ぬSkheatedin40oC.water.bath)for

completeremovalofthesolveht.Thetubewas

diseopn'eetcd,an'dlOce･o∫一95% ethylalcohol.
was added (stock solution).The folloIVing

pr∝ edure wasthesame.asinth乍prOCedure
forflolVerS.

∫TheahsorptiopspectraobtainedlVereaSShown

in･FJg.lTJ(No.8'-No.10'),and theWave
I

lengthsofultravioletabsorptionmaximumwell

agreetothatofthemixtureof p̀yrethrins'l

andII(1:1).The■typesofabsorption,however,
areslightlydifferent..The-determi ned values.

′a丁eaSSholVninTable18,intl一e6thline,and

arenoticeablylower thantheーCOrreSpPriding.
valuesinNo.8-No.10.

CONCLUSION r _.

p̀yrethrins'J andIIhad beenseparatedin

pure forms througll application▲of column

partitionchromatography. .､
l

節 18怨-1V

IViththese;tnda-dl-tmns-allethrinasstandard

SuT･stanccs, a-polar'ographic determin,ation

mcthod of natthral pyrethrins based ona

pohrographic,thespectrophotometric,theSeil's

andthemercury-reductibnm-ethodswerecompared

interms of accIZraCyandーapplieability･ The

conclusiveresults.ireShowrl)'nTablelひ.Asis

evidentfrom theT.lhlc. tllC.leCumtC'deter-

minationoftotlllpyretZ.rimsI,otllinthep_ure

pyrethrins and the･commcrclhl products i占

possibleonlybythe.pohrogmphicmeth(hd.ny

noneofthe･fourmetho(ls,pyrcthrinsI.lndII

mnbedetermi ned.qep;tmtely.Onlythe.lpprOX一

巾atev.llue,ofpyrcthrinsIcanbedctermincd

hytheSeil'smeth()a.

～The~conclusionIrcachcd hy the authors,

therefore,isthat,indeterminingtheFyi.ethrum

products,theToEatPyTCL7Jrt'"SVat,ie(T.P.V･)

is tム be sought.for by the polarographjc

method.or,ifnecessary,after丘TStObtaining

IFotatPyTeLhrinsVoL"ehythcpolarographicmethod,

thePyrelh,,･nsIVat･Je(P･]･V車 pp_ioxiLllate
as~1tmayhe,istobeobtained bythe･Seil's

meth9d,furtherto CaluculafeoutthePyet-

･Jln'nszIValue(P.IZ.V.)by subtracting the

.Pyrcrlm'nszvL77fLefrom TotalPyreLhrinsVaLuc･

Thc results'lfthedcterhinationhythefour

mcthodsloftot.llpyrcthrinsinthepyrethrum

LlolVerSOrCXtmCtS,the-same 'sample I)eing

preparedforeachLcase.areshowninTable20･

ThedeterminationofthepyrethrinsIand ll

inthesamPSampleasaT,oreIcon(lucted bythet

TahIc19

llesultsofinvestigationontheapplicabilityofthefourdetermimtion＼mcthodstothe
.puremattersandpyrethrum products

Pure'matter pyrethrum Elowcrs
andextracts

Simplematter . Mixtureofpys.∫and

Polarographic
method

Spectroph0tO-
metricTnethod

Py§.I Py§.11 Pys.I l'ys.ⅠI TotAlpys. Pys.I Pys.H Totalpys.

0 0 X ,× 〇 一 × × 0 .

0 0 -_ × X O X X X

Seil'smetl10d O _ X O X 〉く O X

tI.enrcnu.?lhSduc- × × × × ∫ × × ′X

l.O and X respectivelysho､ythepossibillityandirnpossihilityofdetermiriation.
2.Pys一;pyrcthrins.

1(i7

×

×



/ -′
-一＼●

/

I'/-防良科学↓琴】8怨-
IV

Table20
′･′T

otalPyrethrh
-sValues:Compara
tiveresu
l
tso
btainedonsam
p

lとso
fpyrethrumf
lowers

andextracts*

e1pmaSノ

SIa･ItOtFtunJq一aJ･(a

O

.

N

I

IPr
o
d
-

＼uce
d

_in

Polar
ogra-
phicme一･
thdd-

A摘帽0.-｡1･｡3ぼ′-く11､′-11､

.l～

･耽脱鑑La

V‥

lり一345ハU7

7n)184211伯山n161

V2′N｡準

8=310SUl′41111S一Utu一Xaturutl一31̂d

Eq

.
56

空

｢

.05

.
97

や

.
7

.
2

空

〓

.
0
0

.-.
1
0
0

1
6
0

1⊥
l
l

･
T
otalPyret
h
rins:Va
lues,形-∫

E
o

f

:
efi;

d

T
c
ph?~-′se
e

i

t

lL言
｡:,

器

e

3
t

r

u

h

C
c

o

u
t
d

Zこ
I

'

A//B
0
.
60･､0.6
20
.
60

0
.
810.
81ノー.
0
.
73--0.
51
0
.71一一1.
0.
65

1
.35-
1
.
31-1.081
.
27､1.
221.
02
1
.
041.2
0-1.03

■■･19
.7･lfJ.41
4
.
4
23.
515.
(J
18
.
5'14.915
.
6-

0.66
0.90
0.50
0:71
1.19
1.18
1.15

15.0･,
16.8i
15.3

･ThesedetcrminatiorlS､†er9PerfoTmCdduringthe･perl'sd Sep･1-15･1953･ ■一

~Table21

llyrethrinsiand II 浪llucs:Comparativerestlltsobtainedon samplesofpyrethrum-:~･'I

､. 'P rod-
Sample No･､ ,､uced

､′' in

12345678910891

SIaALOtltan.Zt175Jhd

6

2V,:.針
～qJ

～ll

貯
LSj

A
放

＼､′

Nov..
1933

~LlowerBandextracts*

Pyrethr
ins∫andlIValue,形

seil･snlethodTi
l
.
e
n
rcKT
t
-
h
r
.
e
d
?uc-

Pys.I Pys.ⅠI Py§.I_PyS.ⅠⅠ
0.30.0.30
0.26 0.25
0.28 0.37

0.53 0I55
0.48 0.54
0.46･0.57-

6.1 8.3
7.r 8.8
5.9′ 9. 0 -......･._ヽ - , ノ

- --/

0.37 0.29
0.46 0.44 1-
0.､33 0.26
0.35 0.36､

0.68. 0.51
0.64. 0.54
0.61 0.､54･

6.与, 白.占 ･
8.1 ' 8.7
6.8 8.5

Theauthorsl
metho'd

Pys.lI
O.26

0.27

O:28

53鵜卿.1.1空000675.

＼⊥ul l･,
辛TlleSCdeterm inatlions､vereperformedduriugtheperiodISep.f～15,1953.

/~1
.1uthorsL
.theSeil'S.Tlndthemercury-reduction

methodsrcsultcdinTable21.
Fromtheresults
-

ヽヽ
ofthedeterminationbytheauthols'method.
theLollowiIlgpoラntsareclear:
(l

j

Inpyretbrum
且
olVers,lV
bethernelVO
r

old,pyret
hrinsトarldIIexIStne;lrlyin /′
equalcompositionratio.

(2)Du,ring
､
theperlOdof-storage,bot
h

pyretllriIISIandllundergo-amarked

dceomposjtion･-
Thedeeompositjonper一
ccntageinbothcasesisthesame.

168､
~ヽ

.51此淵･J:諸tI
oOO■0nULhU

､-J

Theauthors･Wishtoexpresstheirapprcci.ltion

totprof･iS･TakこiTorSiskinq,guidanec.･lnd

encouragement･Tlhey＼arealsodeeplyin(lcT)tctl
toProf.T･MitsuioL･KyotoUniversityforhis-

generousassistanceincompletingth'eelcmL･ntary

analysis,in°to＼Mr.Y.Inouyeforhiskind.

advice. ..

Thecostof-this research hasI,占en partly'/
defmyedbytheDepartment-OLEducationiII

J
theform ofGrantinAid forFundamental

Scienti丘cResearch,tolVhich毛heauthors'･thanks

a上6duel

-しヽ

/.
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97･ 実験室にて飼育 し易し､昆虫類に対する ｡チ ノーン 及び ピレ トリンの毒性t;_就てI
宮原か F'.i(北興化学株式会社 斑)i.:JW･究鼠,元大池W鉄中央試験所 及び 堤体省氏串試験場農薬研

究室)23.8･27受理

接触蛮物の殺虫効力を正確に試晩するの_に適当な感受性を有L, 両も由育め容易な昆虫を

探すため,̀ビレT･lJン及びT,テ′Tンの標準殺虫剤を調製し 16層の昆虫(成虫或は幼虫)｢
の殺虫試験を行った研.Jァヅギザウ成虫及びナガレ3,クt=成虫が殺虫効力試験用の供試虫

として有望と恩はれたO

Ⅰ.緒 論

ロテ′ニーy及びビレ11ワン等の詔物を･抜取的にIt
出に作印せしむる際の致死作用'士.見山の中柁抑IESを

~滴托せLむることに伐ると云:まれるが.JC･の設山桃構

＼＼に枕では学説区々で,まだホ明の点が多く,将来昆虫

の.fLilR耶別学的研究に伐 つ処が姑だ多い ようであ

るO く0日 8日 10川 空)

北等抜恕tI.Mwの邦比は,受-iIiIE･.出の性によって註LTltl･

の〝するは勿;;指.m一班のLLLf1J=対 しても,卵育方法･

化 齢巧謂flTtの嬰内によっ て好評せ られ る ことは

philips及び Swlnqlc(13',Mcln｡(Io'T'.lI}n､,jdso-n

OHt･17の研究によっても明らかであるoL

GinsT'llrg及び Schmitt(｡■によれば.r･テノ■-ソ

は却侭よりもIt山に対 して言:i性火なるに促 し,ビレト

I)ソはとと逆の1'TL比を,試.･十といひ, SWinglc(71)紘

AsclL7rL7PEteに対 してr･テ′-Vは汀j化中和剤なるに

反 し,ピレトリンは接触詔とノLて仲川することを述べ･

T/rapmanp及び Nitsche-(i5)は餅緋 Tの18柏の昆虫

の幼虫を印ひて比の両種毒物の殺虫力を比較 して,ど

レトリンは･pチノーソよE)も殺虫効力大なることを知

った｡叉 IIartzell(ZS)はTenebTioの幼虫や Melano-

2,llISの成虫の巾柁神寂に対 して,ビレトリ./はロチノ

ーンに校べて故沼仲川の珊いことをin(じた｡森山のは

ガ拙 rlTl及び家3講幼虫の作邦にロチノーソ満液を撒布し,

時I'7"の訳出と死の症iil及び放死時問等に就いて研究し

た｡ CT･.lllfurd-1!cnson(1) はデ リJ.校虫刑の室内試

16f7


