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TbeN aN \1:1..._ •• 10 .. aloaa 0.1' ~ •• 'ltl •• 'loa. tor the 

.\,,41 ot ,he ... baat.. of .pt.beal. ot a •• a,.1I. 1';1 a .1 .... 

O"l;_l •• ~ fbfl t1r.' ••••• , ... 111 J'''lt104 1. 'ba' ,be llltor-

' •• 'lon sa,toed lal •• oh aD 1 ... ,.\lptloft •• , la ...... , '- appll.4 

\ •• 811111ar ., .... ,la ..... 11 .. p',.lo1eir. ,tbl- lat .... 'l .• 
• ,.\114 .aa_l. one '0 ...... 1 ... 1, un4e,,,,.'.,. ft .. De,. .. l ttl, •• \lou 

aM "1.\10 •• hl,. of .be .. 11. 00Ilpr1.1.1 ,be _ .. tel o,t bl. 

&a.1\1&l.. Aft \Ul4e,..'Ul4,la& or ,.. 110 ... 1 1 ••• 1001 .. _\a"lM' 

Hla\loD.bl,p1 ••• 14 attoN OM a 'N,t.e. 1 •• 1ab\ '",. , ... baaee-
lIro'uSb' .bo~' ltr • 41 ..... proo •••• 

Tba •• ooad ,. .... ,wo.14 ... troll &, PII"·l1 ••• BOlli0 .'&D4polDt. .. 

Tbe tntoJ'll.'l •• 81>t..1 .......... 1.6 ,be ... baa1'. aad ,be t.ora 

lntl,",,,ela, ,_ .,., •• ,. t:t & .""'i114 D, a l1Y1D6.1.'~.rp.M. 
9/ , 

•• , pro". ot "'al"e' la'he ',0"'1'01.1 pre4".'loll ot ,hi. ooaJ)(KIn4 ,. 

It .0, \hl. .,0\114 J"'1tl ltaoh aD 1 .... 'lsa'10.~ 

fM 'blrt! ... 14" •• ,be 'b&81. ot &484 •• 10 la' ... -'. aDO .. · 

1.4.,- een •• miD6 .. '._11e ao\1.'1tl, •• , ot .1e ..... pau .. wO\l14 la­

Oft.... • •• 8 ... ".1'141.8 o,t \. ..vlron .. ,,' 18. _blohaa. 11 •••• , 

A .'''''1 of the ... baDl, •• ot .,a\.el • • t .'tlll a"'.'. _1' 

tlll,III"'1 'ilaeb 00\114 •• t.lal, 'M alt ... "m.. .rl' •• la.~ f" 

.""be.la of ••• \,10bol_ "' ..... ll&1i .. lla, aD4 .-obl1 a •• 'a'-

111 " lea.' 11&1 prove ,. ha •• e._I) .:Lal1a .. lt.1... Afto\ ... po •• l~ 

bl11', .xl.'. ..,.' ... a ,be.,,,,,,.t ttbla .0 ..... aprophl'- aU 

b\lMn 41 •• a •• ,. 1,\ 1a • 0 .... 8 0"'8 .. &\10D \hat-_heft 111 a 

tl'\Jlt.1 odor ..... 1&"4 v1\,b& •• 1',,", of tMA'''' 1i118111. a 



a 
hWl&Dpara.l\.. vba\ "'oolatloft. it .at. \,M'" 1. b.' .... ,. 

,.04".t10. of •• 16\11 ••• '.1'8 au .a14. 1ftJ tbl. pa;lbo(9lta aDA 1'. 

ab111', \0 pre4,\I" 418 .... 11l .. 1 ... 18 i. a Q" •• '108 t.o - aD, .. "el. 
All uad_,.'.841., ot \he •• banta. ot 1 .... t10. of .,h,l 

a"a" Dl I.II_~ 11&, .,alt. ,be procl, .. 'loQ or .'byl I."'.'. 
111 'hl. ,ea.' ...... 1 .. 11' t.a.lbl •• 

.. 1.,lft1, li"lt It known .t ,be .. \&\).1,10 .G"ITl\lea ot a 

ptea' II&'D7 .t ,be ...... ,eu\. to"D4 1 •• a'.... %DOftaH4 .,., 

.t ,-. •• ,orpa1." ap,.... ,. " ••• 4~ 



R· ••• l.r (1890) ...... or ,be tb'a\ "_Oft-' 0" .... _,10 .. 

ot .".1'1 'bolftgPJ'04~ .. 4 4urlng " .... \&\10. pat ........ ' ... . 

,..tea 'ba' "be ta", .,1411 aft4 alaoh.l. __ " •• 4 ...... 18' t ...... · 

'_'10D ... b1 .. « , ... ,.-'11 vII 11. 1. \·lIe ...... , ... \8 \0 to .. 
•• ,......1(&7 •• 1" (1890) .. ,..W4 \ba' • '.p , ••• ,, IHS_tUIIl 

1!1l. iaparwt .' p1 ... ,. .• & ~cn.&q •• ' t·e) .14er. 1M ••• A"tbol' (1891) 

"perl., tbe laol.\1_ t .... p1 ... "l. fit aD ....... 4 11,_., 
wbleb pr04t1Oe4 all.. r-llJw .sa ••. fl ..... (1,894) ,ta tis. , •• tl1aal 

...... 1"10. ot -II • __ .a ...... t.a 'ba' 4\11'1." ,_ 

.our.. of t .... a\a\l... .084\&0," .• '1\_ \hl. PeA' a a\rtla, 04er 

ot tNlt. •••• no. va ••• 1".4.f:1l1. , ••• " baa "a. p1 ••• 4 1. ,_ 

pftue IIBWillt aa4 ',be pHterrM a_' 1a _HDlIlI _&I 
(Man ••• )ardOv (let4to."_ lMI).~ 

Other as-ol •• of lIM .. ,u1& ap,...D'l1 _o4l1 •••• "'ra. 

11&0 ••• (1" ••• \1 ... 4 ,be :pre ..... ., aD •• ,e. 1a f ..... '.'l ... 

wi'h l'IIII\I~llt'_. (lllt" •• ) &,14" (IUI.21UlI Wall 
slicker) • &lloker .".'.4 \11&\ \tMJ •• tAr ".lI •• d. Ill"., ba •• 

'bee •• "btl a •• 'a'.".' .tt.JIH flO proot. S. al ••• 'alad ,bat. 

1 •• '110 •• -000\.1.1., "4·1W1 t ...... te4 b1 I. ~.,gDHI M4 • 8'roas 
040.. of ,be -.'ber 4. poln.-.. ln410.1;188 __ ,,. •• ,,.. ot ..,1 

... 'ate. tlke. (19og) "po,-'.'4 ,be t,,: ... ,l •• ot •• leH 18 ... -

••• tloa wlt.h t .... a'.\l ••• bll.~lll'" 'ZSJr: •• ) .t4ow (1&,,&1 

"'lbMDIAI·lke. ) • 
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it.e"bar (1900). wbo .'~1.4 ., ..... 1 •• 1'1etl.'. of ,he .... 1 •• 

I. ,.91!6I. r.\lad ,h.' .... PI'M ... 4 •• 'e"wtal1_ .'h ••• 414 

Dot_" Re, l1ke leU ... _, p •• DO •• 14 .... 11141 •• ,1111 ,he 1aa'1\, 

of 'he •• '....0" 414 be &1.. aal 4.\. • ..... 111.,$ "he q1Aa.'lt.1 1ll 

whloh \bel we". prod ..... , ~ ~1111."IlOR4 (1912) .. pol"'.' ,bat. 

.,.'beal •• a.ttltl _"'aM,. fhl •• ,., ........... 4 •• 1'.'" 
••• 'a&t 1&\ 10ft,. 

111t.. '1,906) .'.\.4 ,"-_ ••• oN18. \. a ooaa\llllo:.,1.. ot 

11el •• a, 'R.".... •• .. IA .t 1-· 11_61 ,..04" •• 4 .t.byl ••• ,... \ • 

• ' o01l •• nu.tl01l .t 0.9 ,,. •••• ,. Be4foN (1941) reporM4t.ha\ 

,be .,.,.pa&4 be •• "" .. '1'.'1"11 'a\(frat .... lal_ __61 
rep_atta'lont "' ,.. ••• w,4 •• 4."'., 

Gra, (19) .. 4 ... Ift.wi, .f , ... 'AMll •• of 1MIII11I 

UQ.~I (Sa .. ea) Slat".' tt ......... t hllla.lt v1'. ,be ."a..~ 
. " 

lnl'ial _* ot' ,be : ..... \.'" .... 41\1., ..... 11 .,,1\tpll0.t.1 •••. 

tor .o~t ~ap14 11.0... 11\111 •• \1." aa4 to .... 1 ..... "'. prH" •• 

\loa. H. al ••• ,,,41e« aa4 .barao\8r1 .. « __ •• Mr, aIlcl ,be .tttw • 

.,.01.,11. Mutral ,,'.,b.l10 prMlIoU. t,be .rte., or .. ra\loa o • 

•• tar 81fl\he.ta, ,he elr •• , ot 'var·1."8 O • .-bOD ... po,,84a, Oil .-., •• 

tOPhtloD, &ft4 tb9 ..., ot ''be •• 0 .... ' ... \108 .t , ••• , .&'1'&0' 

08 '.'al •• , •• ,ro4\lo\I. ••.• 

In & .. 41"11 0.ula'la8 ,.r 0.1 pe ... at. Pit •• ,ea.' ex, ...... 

0., per .eD-' itlfaPo4' aad 5 per •• a' &~u .... , be touad \bat. ,~b" 

.,'1 .. 1 t~l&l pit tor •• 11 pPCMtu.,t.o"" top ••• , rap14, glwto~. 

"'111 •• 'l~'11 an« t •• ... a. .... , •••. ,.'bei1., waa H\· .. e. ~,.o ~ 



, 
6.0. 1I",a. 4e,_ .. 1.a\1....... .at. 'D1 41.\1111_6 ,be t ...... 

'attoll Md1",., a4Jt&I\l ,be 41.'111ate WI\11 1'... ~tI'" pl. 

i. pheftolpb'balaln ladloa\or. Htua1ltl wi''', 0.1 j "aOR ter .M 

beu*, aftd. \1'"a'lD6 ,~ .0001ed .. tl_. __ wt'hO.l IJ' HOt. &., •• 
o •• , •• t. (.e ... ",1 ••.• ".,.,) ••• 0,a1.,,1.'." t ... , ,be ...... , I.t 
I'.OJ! •• l\1\10B \I •• " la ,be .. ,,\rall •• '10. or ,bit •• l4tNd 4l1rlas 

.apeettloa\l.. or ... •• '.r . 
. 11 yap,lft~ t.be ooa ••• \l'at1 •• • t ".,. •• t •• , ..... , .. , .... 

0.1 and 1., pe'r •• Ilt,_., taUD4- \ b., ,80 ••• 8V&,101l tOI* Ma' .'-'1' 
prM\lot\lca ••• 0.1 pe .... t. 

the •• 'er pr04uoe' bl I- .'.61 •• 1 ld.en\1t1e4 \)1, ,tMt pre­

paratloD aDd oR .... "..l .. 'l •• of .'hll p-ftl\robenao.t. aa4 

p-'Dl\robefts,l a,etaM f ... 'he .014 aft4 al.-bol tou_ la. ,be 

l&poaltle4 41.'111a,'-. a,s.... ,be .1'1.-.\1... ot )Jot.fa •• .,,1 
aloo'bol. aDd aoet.lo .014 .... pre,.:,.' tro. ,he 8apoalt1e4 •• hr 

oll'aln.' by t ••• \lonal 4la\111at.l08 or itw .~ltll" tl1, •• t., 
'lW ... w •• 11,\1- «."D\ ,ft., t.be ., .. it .aI .'hr1 ••• '&\e. 

All at" •• p' ,. , ..... tn- ,be .tte.' ot .. ,...\108 OD .e' •• pro-

4.0\10n by 11-IIIUAla va. 11&4. by Gr., (1949).. Fl.. 100 .1. por-

t,10ilS or .. 41. 'were 1'11*".4 1.'0 llPle ... ,.. rl.aka of la" 250. 

500. 1000 and a al. .&,.01'r. ,-. & ... _/ .. 11.1.. ra'l.. ot ,be 

tlu.,. were .,&10.1& ... 4 tor ••• ".tla.Jr. Tbe •• , ra\loe 8&.. aD 

i ••• to the 4-8ree, ot "1"a\lon of eaob tl •• It. ~aot\ fl •• it ... 

lftoor.aUte4 w1t.h 0.1 .1. at 11qul" •• 11 .apl •• loa &-diaou_wd 

tor , 4a,.. ., \be .'" of \·hl. ,..'04, ••• \ttr "eterra1na\lou we" 
.ade. It va. 00801,,4.4 lbat 100 ..... 4 .... '1 •• bll ....... 1116 



,be 8urt ••• / •• 1_ •• ti.G .... 1\e4 111 a tt..oW.4 '.ore ... 1 ...... 

pre4uo\1ou. ileao\11 ,tw oppoel'. ett .. , ".. tetldb1 an.lbe. 

1a .... t18&\or (La ••••• 1950) •• plo,l.,1 ...... '10. and. .151'.'1 .••• 
; 

Aft .\\ •• 1>\ val aU. "I Gray (1~9.) ,. laore ••• 1lela of 

•• 'el' 'ttl ,tn. ."lJ.\l\t.t\loa o:t .tbel' .an ••••• po_d. te,. 11uo ••••.. 

thea. ..... &44-4 1ft'. .... 00 •••• ' •• '10 ... ·( 5 per H.\) ,. tt,. 
t ... u.t.\lon •• dl_. f ..... O.polla4 .... -·.ellibl •• 'apO"i yar1··· 

.tle 110808.00"1'14.. ('bo'h be ..... aft4 pl., •••• ) f~ _041 ...... 'au .~ . 
• 'lttlaleobol.8\lero".D' .... n·1 .. l .. k\e. fbi 1.1\1&1 plot 

·.tw •• yarlova ,.41 ... a.a&84 be.we •• ,.6, a. 8.8.. • tfN1l4 \ba\ 

tll"._:, ·~15", •• 11.14 ..... ollt&1 .. 4 SA .. 41& .oa\&1al·.S4 ... n .... , 

«-11"00 •• ,. a .. oro .... _1\lu. l&et.aW_ 1ll.1at.eft.t.1D6 \ba' 

the blgbe."l.U ot .... 1' •••• ".1 •• 4 1.' .... :4111 •••• ' •. 1.101 

... 0111..1 •• '.'.,. ,... as Ill. ot ,he ....,.1 .. 1 •• ,...,.1\\1" 
t11' •• " 221.16 _,_ or •• , ....... loud ...... p&re4. \0 189.)8 .,. 

troa\he glue... ."1\,,.. tl1,.a\... Gr., ".aspa"' ,., ,be 
be,\.P gPo.ih .... fter pre4tao\10 ... , h... • .• ,,,. "1'lllft or 
.441\10.&1 ralt.l'OpRlupp.1tea 1)1 tbe ... oftlW1 laet..... Ho ...... 

bel'iggftat.e4 'tba' t.h1 •• tteat .DotA14 .... 1 •••• 'lp'.4 UN \hor-

o.gtllt alaOft 1" Ills'" \b.... .0" 11 'OIl ,be :a" of-,at.b •• l. 

or .'h11 aoeta.. '*1 la.". 
Lall •• " (1 ) .. «. all •• .,.u1 ... '.4, ot •• '.r t"rat"a 

, .... , •• ,84 oOllpara. 'bea \0 ao".'b71 _\aw tOrlllDII •• a t-•• 

I.a bl. 1"\141 be \1 •• 4 \~.'ra1 •• or I- 11_1a. t.wo ".1'1 •• 

ot • , .. 4 ... a' •• 1a· •• ob, or UIIJIIID 

IRiIMAt\!. i· 1i9.~'1 •• liES 'IIIrll •• aD4 au .... ~1IiI~· 



T 

tft 11 oomple'.11 .,a'bttt,l.· ·.1 ... 8:) , •• ptJJe4 ot\~ __ .... .. 

&1IOU,,'.ot 1.1'. ..1, .. 18.. aDA st"...... ., .arlt ........... . 
L&r.ontoa~ 'h.,t;b ••• , ... 111'0411.188 1: ••• '. ___ 14 ,,'111 •• el\_i-"r: 

0.08 pet.> •• D\ IB .• 0.1 per •• ft. fl~)IJ:04" 0.05 per •.• ;a' ...... 

0.1 :pG'r .. at a.~J" •• 0.13 IMJr ••• 'S-:""" U •• ol4t •• ~ 

.t al'n·pn. tbe ... ·.'''tl .... ,.", pl"o4"las , ••• ,. 4Ute .. 4 
0,,17 1a 'ba' the, tall.A ,. pow. "be. 0,'" ,be "11 .1 ' •• pa .. 

ooa'lalltlll8 GOapeaK ,...: ••• ,.~ 

Qa.ftIm ... 1.118.\1.. , •• ,. .... • ••• t.e4 1.·\M .... · "._1' . 
a. the altro"en ••• 1II11"'toa experl ... '... fbe' Il"ropa •• W''' 
employ.' wal .(I'H,.).' ~ ...... ' •• '10 • • t 0.5 pi" .. at_ !-. 
•• noD aO\l".. we,. ,.. ... 0\ 1 .... DO ••. Uta\l •• "1.0 per .. n\. ~ 

TM , eth,l aoet&" pre4u.1D& ,.u', ..... alal1ar 1& tb«t1r ab1l. 

1\1 •• to \I\11t •• a .14. yar 1. "01 ear_OIl ooapo" •• tor .'b.~ 

fbeno"""b71 a •• '." prtocluol." ,. •• ,. 41tteN14 00".1_1' .. -1, 111 

'bell' .'bill'l •• '."'ill"'bet .... eoapo4Ql4a. • ••• "\10. a.n4 

Agl'.'loft bl aba1t1as 414 DO' ,. .. 1\ ',be , ... ta \0 &11.11111&\0 .DJ 

••• pou.vbl.b •••• 0\ ••• 1111,1.'_ v •• __ ia UIl41"ta*h4 

, •• , tube •• 

Lare.a ..... able t. ct ••• a.' •• " •• .,1\ .. 1. tet'lel.aOl 111 

au, of the etn,l a •• 'a'" torm1l1, J8.e.t. ... ·r .... 'blo\18, paD' .. 

'bealo .01d. 1D081\.1 •• 1 •• 111,,. .. lao MDa.to ·.014, wr14oxl ... 

tbla.1 .. or rlbotla ... la we .... on •• me4. A\ l,e&Jt'OIMJaetlo18raOl 

"M 4 •• em8' ... '.. tor •• ott Doa .. et.b11 ... ,." tOl*llias. , •• ,t. .• 

I' v •• 4.80"."&-'4 ',hat aslu,lo. a ..... 'l.n latlMe."4 

,be 1'&'10 ot .'1 ••• 1 an4 .auX'" t .... 4 • •• well &II &ronts &124, 



\9 .&lounia ot.upr \1\111,.4 b.l I. ID&II~A ror a»on-aalt..," 

4 •• p oulture a tnlrt. •• n 4a, Incutb.\loQ ,pir'104 ....... q\ollNd top 

Gomplet. \lt111.&\10n .f au'fjJll" 1n a 0.6 pe .. oeDt gllilOO •• _41~. 

at. wbloh ,1_ 6.64 ptt. oeo" etbll ••• 'a'. (0&10\11.\84 ,trOll glu.co •• ) 

vas prQduoe4. A&lla,lf)G wit.ba pl$Dt1tul o.,s-n allpp11 ,..81ol1\.ul 1. 

1I0re ~.pld.' augat' ",'l:U .• \loR a.a' ,. e. o.f sa hour. 19.0 pep 

.ent .'hI1a"ta\f WaA .. 0.,.."4. fb1. tlMln'.~A\ra41.'. ,tvl\ 

or another worker (Gray. 1949) Who _t.a'" , .. ,_ ... tl0ft ot • 

oul\y" of 11 ... ,11 "a.l,.4 101 •••• 8te, j)PoAUQ\lon. 

0 •• 186 1111. (1951) baa iUlutan\l.,.«t.hG findings ot oral 

(1949) 'bat .t.hyl •• 'a'., etn,laloobol. ao.'10 4014 alii .. 0'" 

.14ab,yd. a" pr04~." fit ,1M _,_"lUll ot &1"' •••• b1 I-atM ••• 

1M 1r ,\ra1n or 1~""*1 ",04.aoe" about as %I taOl ot -th"l ao.'a~ 

PGt' 100 •• 01 ot ,1\1.". uttll •• 4 ..... er .. eroblCf ooD41'loM. ,Tbe7 

fLlFtM%*' ?erlfle4 ,be tlM1Q38 of tar.en ,usc> ocu\o.ralD, , • 

•• rob10 tcr1la.\loaot .'btl &oo\a\9 'b11.. ••••• 
,..1 (1951) toud tbat. un4 ..... robl. oon41tlona ._be4 ." •• 

pen_loas ofB. lUll" tot-H4 .'b11 ."t.aM troll .,.,1 aloohol 

aloM or In the pr ....... t a .. ta'.. 'Jill. _,,_'ant1&\$4 1.& .... ot • 

.. epopt. (1950) tbat &44M &.etate , ... !lot lfto"a •• tblt l1e14 of 

•• 'er. "el alac t."n4 t.bat ,bit •• wrtorMd 41amppaare" at ... ' 

e.uue\lon ot t"'eth,l .. l.ohol. 

The exaot.ohanl.mot torutloa of etbll ao.'.\. })1 I_ 
la9." le not know. WoltaRd Wolt (1941) eo.-nt1n!> fla'be 

t01'Utlonof _thyl .. etafA 'II, blltl,,., •• '1"11 •. 8"'8818-.4 

tbat 1t orle;lftat •• troll 1I •• t..J4ehJ4- bl ." .. U81.avo " •• '10tu 



thl'. how .... er. w.uld not. be .. tNt,,1 •• aH 0_4.natlon Naotl0. 

)\It. a f1f10ht •• MOlto 1' ••• ,"".. A O&nnl ...... o hao\lon 1a 'bfJ •• Il-

4.lllatlon of ,"wo moloott1 •• of an aU.bl. (wIth an 0(. .""Hpn) 

and .lal1\ADeo", •• .,pon1tl •• tlo0 wIth 1041". b1'"alela.wblle .. 

fl •• ttt ..... nk. "a.\loa '8 '''.ol'lden •• \l.. of 'W. _018.u1.. of 

all a14eb14e (wlt.b ... wl\",,\ • o(-bJCHa-.) t. to,.. 0".0"­
.(Ale ot 1U'l."." (en.Nal., 1:94l). Gr&, (194~) poI\\\1&'.' ,bat. 

et.hyl &.8,.,.tOI-II&,10. by I. < I •• " • .,. ...... 1ft Itt 81al1al' 

_neer. Lara.a (1950) ."J,.'"re" 'hat 1\ ., be .,41& .... 4 'VOll_ 

a 'l'leoh'.oher$o-lUte .. &O'lOfti.;<, He ,,"Pd.. .. lI.be.. 1ft "blob 
.< 

tbe •• ter would "PH ••• t an lftte ... 4!a" 1.t.heo.14a'lloa .t 

.tb,l .. lochol '0 a .. tl0 .. old~ 'lbe ~.poae4 lOb ... 1 ••• toll"-. 

laob coaple'e o,ale wO\l14 ... ault In\MOlt14ail_ of 0,. lIo1.o",l,tt 

or .\hll a100bo1 , •••• '10 .814. LaH •• 81.0 '''l5pa,.,4 ibat. t-. 

_\lo.tl of .,.,,1 ao.'a' •• 1Sh. be _, •• ".,.lt10at1011 ot .ttt,1 

alooholbl ... '18 a014 \tbloh algb' p""n' t.bet ... oulIUla.\lon of 

.. nlgb 000 •• a\ ... \1(10 or .... '1. aoli!. re.l (1951.) '\aM4 \b&\ 
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hi. ",8u1 te ,bowe4 ,_, '''noun'. of .'"1' pro4uoe4 by w •••• 

• "apen.lon. ot I __ ." _1"'8 \00 1& ... \olM .... oo\«u1 tor ., 

tbe H ... "al .t .. 81.pl ••• '.u ••• ", •• '10.. He -.lftialM4 'ba' 

hit 4., ..... g~.t..4 .. eoft •• e"lon10 .e"ul •• ot •• , •• to,..'1 __ 

ttl". va. oofttl1Wt4 •••• 14. by ,he t •• , tbe.' .ani .... aMer1lblo 

O"dltlona no .".1* valf toru4, troll .'btl .100bol ,plu .... WoW 

or tft • .. 0.t.14eblde, ab.wllll t.\.14.\10a •• .. ••• ar' t ... 

,be ',atM. 1. of •• ,.... a.. '\.l~.'.4 tbat l' va. ))0881-'1. 'b.' 
oxlda\lQt'l or .th,l aloobol ., baft 1.&4 t" 'ne .tOl"-."on of &> 

1&)11. &.,,1 ... 1'1 .... '1 ..... bloh 'hen ""1..4 wlt.h tElrt.J:w .. 8\bl1 

a100bo1 to Pl"'04t.t .. , ••• \er. 

I.t may be .onolwl.a tha\ t"lI ,be tnfo ... ,.,l.,. &yal1aba 1. 

t .. ll' ... atlill"e ,_ exu' •• banl •• of .tbl1 a .. 'ate 81ft,.al. 

'bt I. Il8Iuan4 ita role 10 , •• 'a'boll •• ott-be orpn18. 

18 .e ,., ~n.ncWft. 
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Oulture. 

A suboulture of t~Oir!anl •• u •• 41n 1._1 •• \\141 vat 8'b\.law4 

fro. Dr. non H. tar,.a. 'ft. ~&V'. 1t \.4 •• 1pa\1. bII.IMlI 
IDIItAI 1." Tat. termlnol.og7 ldll be ",,41e 'bl1 lf1 .... tlgatl.a. 

St"k OU1\UN. were .. lntalu4 .. a _41_ oon.l,\1a6 Of 0.1 Pt. 

cent peptone, o.a pi" .eat fe.s, •• 'rae'. 1.0 P"t' 0«11"61 ....... 

aM 2.0 per cent agar. t. ptl.d dJ".\44 \0 approx1h'el1 $.5 

prior to 5,.,.111& .. \10rh All .. 41& wet ........ 11.1.$4 ltl ,bit ""\0-
olave at 15 })OWl'" ,...'1"" tor 15 .lata'... Oul''''-'I weN 1 .... :...­

bate4 a' roo. tempertlttlre to .. 48 hO~N and, at.o"84 1ft \rt. Nt:rla­

.rator. Transt.rato 'NIb _lila .ere 04 •• 0."h11. 

O.mloala 

TUob.emloaa ".et! 1n t.btt 11. ... 41 ," .... when po.sible. 0.1-•• 

grad. or better _a. •• r.t srade .ht:ulloala W". lA •• 4 1n trIM PN­

parat10n of r.a~nt. to,. analltleal pJ'loo.4u ... _. the aGprowl. 

a-prop,l, laob\l\y1." .... ,*,,1 and '-but,l alooftol •• and ,be pro­

plonaldeh,4. o'b\alrte4 troll ,be nepart._at ot Obealltrf. Un!v."l.., 

of V'ah. wer. of que.,l ••• ble purt,,_ !he 014.1&"11.4 8041.-

a •• '.'.j kbull, ... pp11.4 by Dr. lAo r. :lu •• l •• Oepart._l1t Of 

IU.oobemla\r1 t Ual._r.l'fot Utah,wall or1g1nally obtaln." fr-.-. 

Tracerla)) Inc. t 8 •• \01\.M.... ttl18 __ "\lad. ••• lalhtlle4 wl\b 

O::..iX"'b'"ln-14 in tbe .t"'11 poa1\tn aad wa •• 'a\.4 \Q" haft .. , ... elf1. 
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.·.\1.1\1ot ,1 .11118\1.1*1. p$P .111.11101.. ,n. .eo •• 1 .. ,.lpb ... " 

ph.... (Af') \1 •• 4 in 'ttl. "\141 wa. .-uppl,lM t,brough the oOQ"".' 

or OJ'. Robert Reokne 1 of 'lie I).part.Ma\ or .h .... ooloQ't Ual-, 

ftr-.l\l ot U\ab. It. va. in \ .. toPa of ,,. .041,,,. 'all. A 

It.aft4ar4 801u'10'8 'It 'bi' OOI1POUM va. prepared la M/l' Dutt.·r 
, 

., • pH ot 1.0' aft4 .',... 1. 'be 0014.< the 41phoapboP1J1141ae 

D\l01eo\14. (DR). 8\1P111.4 b1 Dr. Leo f.~ _ .... ·.18 •••• al •• 1. 

\be tor. o,t tbe 418041"11 a.1, an4- wa. ,,.a'.,4 1ft ,btt ..... IIalUMtI' 

.a tbe Atl. 

Glu • .,a ... iT.par.\loR 

Wltb the ••• ep\lo.aot .o·~_, ... l •• q\l1,..a' &04 fl.8.' \ll'" 

1n ttMt ,ax1ft up'alee •• ,.Pl. .. ",. • all al .... ,wa,. ... loa:k.' 11l a. 

lol.a\lon. ot .00000~r·.t.l ... ,a1I11po •• I' •• 1 ••• 4 1ft \ap WaHl', rlue4 

1ft aft &014 batb aM tGI't,ber .. 1_4 1. 41.l111e" water. 'tol_' .. 

pi. 81 •••• .,.. and Wal'buJ'S tlalk. weI'. alea.eel in obro.t. &old 

aolgtlon. repea'.41, pln ••• 1ft 41.\111.4.",.1" all4 Cl,ra1ned. 

' .. para'lon ot Inoe"lua 

Ual •• e ot.b48M11.. ao'.4 ,be ,1.0"0\11 .. tor all .. 41a 00 .. 1., ... 

of ,.118 bane.ted tro. 14 bo'lJ' ."1\,,,...00 a •• ourau4'. a.l\OH 

apr .lan:~.. Tb •••• la.'. we .... ctcl,.4t~l'O. ,'- ."001. &,ar- 0\11-

t.ufta. fen Ill. of _ .. r1le ,e.knl0 1.01. •• 1.t100: .e .. e&4484 aft4 

,be •• 11. eol'&pM. tro. t,be 8"rt .... 1\11 a .'.1'118 1000u,1&\1., 

D •• 41e and auapeb4e4. APP'o.laat.e11 1 .1. ott.b1 •• u'J»1l.1oa 

per 100 .1. of 0,,1',," .. 41. waa v.ed •• aD 1.00\11 ..... 



l' 
laotJ'ba\loft .'nd •• :&8ureDln\ ot Grow'b 

.All Olii tUNS ....gowa at, reoll ' •• perat.,,", 22° ,. 2'· 0 •• 

tor '1ar11as lens'bl or \1... 'fbe per104 ot gr •• 'h ....&ruble 
and 1. , ..... 1be4" •• 1' tbe .,xperlaell\al ••• 411'.. 118 •• "r ... o'. 
at srow\b ot •• lla .... .ada by ... t, ... 181QS ,he pt.t' •• n' ot 1>&0.4 

•• 11,1 1. Wlllt-robe ... ' ••• 1' ,,,be.. ,be •• \" .. _ were tl11e4 '0 
,be ... k w1 tan the 11, .. 14 ..... 1\"1'9 aBd ".'rtt"p4 at. b,lgh 8pee4 

tor 6Oa1n .... '... At,." ••• \r1t'l6,,'10a "be ,. .... D'._ ot pa,eke" 

0.11' •• 1 re&A. Whlle 'bl. '.otmlqu. ... bu' 1\ goa. a,pprQ:.l-

•• tIOD, 1\ ••• rouM ,It&, 1\ ga .. a .. l.t.l.,. 111410.'1011 of \ __ 

...... nt of a;rowtb 1. 11'1\114 ."l\urel ot ibe •• sanl.. 0 •• 4 1ft 'hie 

.'\141. Mea,,," .. n\8.f \"1'\)141,t,1' at, •• cre:w\"-" lI&4a _I "al_ 

a &l.tt.-$UlUlCtraon pbo, .. 1 •• \r,1.oo1oI'1 •• '.r. A 1)\II'p1 •• DU.be. 

41 tilt.er •• 1 .... d. 

Orowtb of I~IR_'I Gel,l. 

'I'M .. 41". "a·.at •• ob'.1alIl6 .. 11. ot I. , •• 11 T r.p: 
ea&,.. 1801at.101\ va. OOllpo •• ' of 0.," .... at peptone. 0.1 per 

•• n\ , •• et .x\rae,_ 0.1 per .ea\ per' ••• l .... 14 pboapbate aU4 

1.0 per ,en' gluoo... fbi .• 801.'1011 va. &4,,,.'.4 \0 pH 5.' 
pl'Sor to .'.rl11a.tloa.. It ... to\lftd \ba\ approx1aat..l, 150 al. 

ot .. d1& Gould be pla •• 4 1n\. a -4 11,.r»:rlGDM1e .. tl·uk &a4 

ahak.n on a .. ohanl~.al .b ••• ,. wlt.boll\ _pl,,_blDg \&p to'-

CO"OIl .\opper. Approx1aa\el1'SOal. of •• 41& oould be ehalt •• 

In a 2 l1t.er fl •• 1t wl\h.", .x •••• l ••• pl •• bas_ ~ Lat.e" ill 'bi1 

.,\147 1t, 'va. tOilDd'hat. "P ,. , 11"" of •• 41. 0",,14 'be-halt.a 

1ft • lara- "..x 0&pb01 ,,1\ •••• pa01\1 ot 20 11, •• ,. two ot 
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,be •• Ye ••• le eou14 M pl ••• 4 va .... haa1oal abak .... -",1,1815 

18 exo.l1ent -gl'.'lon &ad •• ratloa.Alt ... tbe •• 41& .IA bro\lgbt. 

\0 a pH otS. 5 tlle .ppro$\rla W. .,olu........ p1ao_4 1n tlal.. .act 

".1'111 .. 4 at 15 JOuat" pre •• 'Llre tor 15 .1ftta'.... U,pollOo,ollaa 

'be .. d1& ,he flu" weN lft.o~l;a\ed wlt.h a ."'98"108 or .. 11 • 

... heel t~.a4 b ..... 'OOk apr alan' olll' ..... _. At,.r.. pea-lod 

ot srow\b on .-halt.. ot tro. )6 ,. 1+8 UIlr., \be •• lla _ .. 

bar ... \Ct. ttl oent.Uup\l... ,..tur'M" , .... u..\ ·.t ,be •• 
0_11. w111 be d ••• rlbe4 "a'.,. ,be .x,.._."l ,,8.1 , •• 

pH U.,.rfllnat,lon8 

All pH 4.", •• la,.:t1... 1ft \,hl. at*'1 "... ..... w1 \h a a.o.­

a.D a.4el G gl .... 1eo\ro48 pH •• tctr. 

I.'.t- ReOOYOJ'IJ D.' .... l •• \loll of Sater 

Itt t.he .·apepl ... ,. lftYol.,lng the .tt •• t et Y&1'10\18 aloobolll 

an4 proploa.a14eh,4. o ••• ~r .,Dt. •• ,. \)1 I_ 11_61 T ,be pro­

•• 4UN 14I'ed 1ft aft at.t.mpt. t.o l'lolat ••• '.1'1 v .... ao41tlo&\loa 

of t.ha t4 •• eplDe4 J)1 SbJ.-l.. &a4 FueOD ( 1 0) • Tbil orla1aal 

4 ••• r1pt.1oo va. tel' ,be •• para\lon ot ••• \10 .014. Q-btlt.l1 a160bol, 

.-lJ.\11 ao.'.'. &ad salt .. 1. ao.t4troa ,be "_o,loa 81a'tU'fI to.,.. 

ibe preparat-lon'ot ... :bu\11 ao.'aM._ ao41t10a\10.11 ot \bla 

.. 'hot a·J'e " ..... 1,"4 ••• ,. ,be 8aper.,,\.1 r •• ill\ •• 

Tbe :qullfttltat1 •• 4., ... 11\ •. \10ft of etbyl aoe\a,'. w,a' raa4. 

b, a 0010rl •• tr10 .,.. .. dUN d ••• lopJ4 ., 1I •• , .. ln (19Jt.9). I, 1,. 

", ••• 4 upon the .eaa1\, of 001 •• 4 ••• 10ped by 'be te,..1.-1I1""0.­

•• 1. &014 oospl.x ' ..... 4 from •• , ... wltba.litallna bl~·s,1 •• 1"·. 
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'1'_ prO •• tUN •• , or1g1"a111 de.eloped fro. 'M lolor1ae' .. t" 

4.,.palnatloft or •• "laholl .. &Ad .. la'e« 0.,.,.'\1 __ . a.a\:rln 

(1949) repor'e4 \b •• hrollOsea1o &,,\1.1\, ot .'''11 ... 'aM ,.',. 

.Q\l1,.'.1.11\ ""1 .. '1'1'. '0 ".,,10ho11.8 \0 '" 91. 

fm. prO •• dUN 80 .. 1.,., ,of .lxln! I .1. ot a .01\1\108 or 
eqQal yollA ... ot IlIb,4rox,laaiae b,uooblor14. aD4 ,., I 

8041 .... bJdro'x.14. wlt.b 1 .1. ot \b,. 8011l\lea '0 De ... a184,. 

At~.r at le •• ' 0' •• 10"" ,he pH va. b .. \\Ap\ '0 1.1 : 0.1 w1'. 
1.0 Ill. ot 00'*0 •• "1'.'.4 bJ4r.eb1orl0 ao14 411ut,e4 w1\b"a partlt 

lI1 .olwae of 41.'11184 •• ,....14441\108 or 1 .1. ot • 0.'1 • 

lelut10n of t.,.rl,o obl •• 14. 18 0.,1 N It,4rooblorl0 ao14 .... 1l1'.4 

tn 00101' 4., •• 10,.."\. fbl. 1010r '.nel\, va. rea4 1ft a 1.1.t\­

Stl".'I'.on pbot.oeleotJlilo o.lor' .. ,.r .'1\.,. liI' •• n. nWll:MJr '54 

til'er. The .1oro •• lAIa of .',hl1 a •• '.'. per Ill. ot __ uaoWD 

leapl •• were d.t. ... lne4 11, Hte,. ••• t ••• ,.a4aN o"rYe Pft-

J>&:H' troll kftOWD quanttl'l.' ot PMN .'btl &.e' .. '.. !be .tt ••. \8 

ot •• 1"101.1' bu.tf... and h14,rog.. 10ft 0 ... 8., •• ,10n8 oa ,. 48 .. .,-

aJ.aa\lonot e'hyl ••• "",. b1 \h1e , .... 1q....111 ,. 4 •• orlN4 

111 \he .·80t,100 OR •• ,.I'lsental re8t11\,.. Ia •••• ,1ng aa ea.,.. 
pl'epara'lon tor 60\1.1\, tbe pro.edUN to .... ,."4.'.1'II1na\10,, 
va. Garrl.d owt 18 ••• trlflljSe ,"'.,... At" •• ,be 8441t10. or taM 

t.;p10 eblor14. 801utl.a '" .lx',," val •• n\rl,r",se' a' blgb 

aped tor a taw .1fttlM.. ThU va,' •••••• 1'1 \0 .,..-0 ... preolpl-

' •• 84 proWli1 ant o\"r' ,par\1 •• 1at.e ea'er1al wblob 81.sbt. 1ft'\8',r­

te,. wl\h 'be oolQrt.l\rlo ••• ., pro •• 4~re. 



Radl.a.\lyl\IJ)e,· .. lftatloaa 

Deter.illa'ion ot ra410ao\1.1'1 4ue ". oarbe.-llt va ... ,. 

~'lft8 a '1p1 A Gel11.-Mll1er •• ua,.r bull' bl Oyol.lroa .". 

olal'\l •• 00. f Mora,a. Oalltoftlla. fbcl\~" .... ,4 .a •• Mark It 

80del ,. manurao\uPe4 '01 R&41at.loft aOU""1' l4lborat.orl ••• Cbl.ago, 

1111ao1a. 1\'. aloa ,,1_ow baA 1\ wl\ ot' 1.6 _91 per, _,,,are 
oen'l""er. Tue •• 'bed. or. prepar1Dtt ,he ••• pl •• tor .e",.,1.1 

a~l'. • •• 01'1"4 1n ,be ••• \loll Oil .apepUlea\.l ".ul~ •• 

OXls-a Upta.. Metb041 

OX1~.1l uptake ttl ",a'la$ o81,lJJ at I_ 119M,,, 1 1Q ,be pre­

•• n .. or varl0U8 aub.".a' •• and tonlb1'orl wae _ .. lllH4 '11'. a 

W&1'bure; apparat."I. the •• 11 •• eM ha ..... '.4. t~o. 48 hoy!' G\I,l-

'\Ire,. on Saooura'.<lt 8-.. 1t. •••• ,PI-lan ... aad ••• bed. ttlre. \ .... 

w1\b 41.'111.' v.\er. U\el' wa.hl"$ witb 41.\111 ... va" •• ,be 
orsan1... ...... 8uepen4.' 1tl .butt .... d .&1\ .oltl'1~Q a ••• rlM' 

bl tar.en (1950). tbe .0.8"1\\18'.,. or \h18 lolutlon .... 11.'.4 

in table 1. The pJJ ot \hl. aol •• lon va. a4Ju.t.M \0 4.5. Atwr 

ad.JuatMnt of the .\l.penaloll \0 \lHI proper tyroid!tl It.wae 

•• rate4 011 a .. ohanioallnakel' tor '0 .,1nut... ttl. va'ar bat.b 

ot thfl warotarg apparatt ... t ••• at .. ' •• per.,,," ot }OG C. aaa .. 

0.0111a\10n I'a"e or approxi.at.el:l 900,01 •• per .1ftli'., vaa " .... 

1ft &,11 •• perl ... ,. • 'be, klnt'or .tab.ttl'.'.. aa4 1abl'blt.or., 

'helr ,0,,",,\ ... '10 •• aa4 .''-1'' 4e\al1a are 4 •• orlbe4 la\M 

.xperlun\al ,. •• ,,1' •• 
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jOl(i:. WI" ii, 'I'l • t iI:i au ''iii, '. Ja M ill i . - ..... , J r. 

. ,,: nil", U; i i" I{l IJ'1 If' •• 'n. il • _ f t. r N 'l 

T"a .... It. 
H'IB<.'>t .... ~ ... It ••• « ••• U ..... .,. ........ '0 up' 
au" I' HeR." ......... if' ., •••••. "' ......... 40 "'" 
!.:t ........ It • • • • • .. .. • •• • • • • • • •• .' • • • ••••• 120 \lp 
reC13" HOH ••••••••••••••••••••••••• aso -s­
jld04.7 1QR ••••••••••••••• " ••••••••• aoo~p 
MnQlO.4 KGB ••••••••••••••••••••••••• 40 ~~ 
la~~4·a 10K •••••••••••••••••••••••• 15 u&a 
00104 ••••••••••••••••••••••••••••••• 25u"" 

X.oro lalt.s 
~R .. I ... PO ••••• It ......... " .. " .... ".". It ...... "" 

HP04······························· :laOl ••• " ....... "" ••••• " .......... " •••• ,; •• 
Oa012" HQI •••••••••••••••••• , •••••• 

·\i:p •• 10HIf'U 
Itgaa g •• 

I' JI 'I I 3$ '] .• -.. I .. ' • 'N _SIll!. ..'1 -r- Q 

Jl' ... 
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IBtluea •• of Butt •• Oo.po.l\loD atwl pH Opo. tbtl Oolor_'ri. 

4.8., tor "hrl AO.\.'. 
n •• 'riD (~949) .. report.d ,hat, ,be te .. r10 Go.plea of 

••• \b1d; ... zaal0 •• 1d e ."ew' .... 111". ablorp\loft at. be' ... u .~aQ 
, , 

and. 5ItO ••• 1n \b1.· ... aI8 or vaft l •• s;\b' terr10 loa abe .. " 

ottollne wlib alkali .. hrdroqlaallU1.TIMJ .tt.ot of •• r·t..1a iron­

b11\41"6 aalon. ell \twti "" •• ,10.".' .'\I41e' .,11 •• '.1 .• (1~9). 
Ull'-r t.he oondltl0.1 4 •••• 1be4 til til. pJ'o •• dure·, "be lat-ert.rille: 

• f' 

.tteot of & '·otalet 50 '* ., pboaphatfJ vaa ,ftOt. lI.re 'han , per 

oent 1ft ,he ka' .aop ot troll 0.1 to 2.0 d of .'.'ll.bollne 1n 

5 11.1., ot t.tMl tla •. lalx\\ire. Uft4 •• ,be a.a .eAll'lona. 50 to 

200 -\1M of .ulta'. or 100 d of bop., • .,.04\1 •• 4 11t."1. or DO 

1n\.,rt'erenc •• 

S\u41 •• of ,he lntlpno •• f .... tala ",.tt_" .:8 ,he oolo:rl­

.. 'rlc •• '1 •• \10Q of .\~,1 &4.'&U))1 ,be altoy ... tho4 "H II" ••• 
the 'bu.tt ... 801\\\10" ,., .. 1.4" ... Mil' pta •• ph.'. a\ pH 6., aD4 

S.5. 0.004 1f a-o.'a\etltdte ... 'pH it.·5 aa4a butter .~lQt1oD of 

M/20 .Borax (1&,,0,.10 SOl) plot a i1/S,tto.io &014 •• 1 ... ,1on .oa­

traialng 2.9' • per' 11'er ot _"1\\ •• bl .... 14.. fbra preparatloA 

ot tbie lat.ter 'b\ltt •• •• 1",110a ••• " •• 0.1 .. , ., alark 'l~ae) ': 
!be pft ot \h18 •• 1"t~ •• va. aAJtII:I.,.e4 \0 e.,., S'aQ4aN .olu'10.~ 

of ath11 a.et.at. were P"Pllra4 18 \be abo •• 'butters anA 1. 
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4111\11184 vater. A _ .. par180n of 'M .un •• obt..in'" bJ' plo",'l .. 

11.,\ lIntt. &a&ln$' e.t.r tJoDeea\ratloa lfto .. ed 11'1 J'lgll:N 1. 

Wblle \b$ 810,.. ot ,be owr ••• 41ft •• ... vb.t., 1\ va ......... et 

tbat tbe, "" e.\1"1, w1tb1a t.he •• ,.rl.II'.l .ppor ot \t. 

p:rent.duN .. 

'\"dl •• otmeteJ' '.rotteD bl$Powlng ,aell, •• f I- .. _ .. T 

Sf \be perl0410 acl41t10:l'lot.'bl1al.ehol OJ' .... kU.bf48. 

LaI'" .. (1950) " .... le \04.1108'\1'.'" a. 'aoNa •• 1n .'bJl _ .. ,a'­

to .... t 10n by a 61'0.18, olll tiar8 or I. "'~IT .. , He .U\Illla_le \8 

f!fuloa.tra.t,. aJ17 lao,.. ••• b, ,be a441\lQaotAHu,t,e. 

Tbe 10f11£,8a ... f ... lo,alcta441\lon $.' eit.ber .'b,1 aloobol,; 

a .. 'al4..h,.8 or ••• tat. , ... .-.,1411 gowlaa ou1tuH of tbu 

orsanl •• w •• 1'*-141.4. The .. 41u'de. v ••• oape •• 4ot ,be 'ra" 
art« IKUU·O .alt. 11".41n f.'bleX, 0.5 plfP •• nt ... papasl ... 0 •• 

per oent, aUOftbUalUlfaw ad gl,u.o •• at .. co.e •• 'H'loD ot 0.01,.. 

I' waf &4J \ill ' .• 4 t. .. ,., aft" 41.,.n8" ln95 00. ".01la'. 1.\. 

500 ml. Erlenll.,." fl •• ke. Tbe.. WN .\e.,111 .. 4 .. ., 15 PO"'''' 

p ..... un tor l' m1r!ut •• ,U\a .. Geol1D, tbe fla.k8 _" lnOo'lI •• ' 

wlth .auapeflalonof •• 11apHpa.re4 AI 4 •••• 1N4 10 , ••• 01,10tl 

latGr1al. and "'bod.. ,. tl.aita _" pl ... d on a .obanlGal 

aba .... and sbaken for 12 lao.pt. at thl .• \lM , .. ".optl" •• 0\Ul\ 

of .'tll1 aloohol, ... talab1'., ~luoo.j 0" ••• t10 1'014 oonta1.4 

1n S m1. of the <I.ple" IN.IIal .. 41tAll wa. &4484 \obrlna tbt 

oulture tl1d.4 to a .oD •• a~Atl.n otO.CI iC wlth,..,,.ot ,. , .. 

o.lIpoun4 1n1"01 •• 4. 411q\lO". 8ft ... ,..",4 tor 4etera1natlOli .t 



400 

aso 

300 

.nZSo 
~ .c: 

.::J &00 

~ 
" tSo -J 
~ 

100 

so 

Fi. iUf'e, 1. 
CompaY"'\.~f\ o~ ~anc1a~cl COf'Ve!t Fe .... E~t\yl Acelat.e Pnp~"ecl 

In Varl.ou-., e\)ff~rs and O\.,tLLloQ. Wateft-

R.re Eth-yl Ae.etate. Prepared. \1'\ <; 
Dtsttlle.cl Water . 
Q~N JjJc.e,t.at& at. pH 4.5 
~t5 Phosphate. Buffer- at-pH &.'3 
8oc-u - aor~c, Ac;tcl B~fe,~ at p'l U 
MI.., Pho.p"'a.~~ Buff.co- at. pK 5.5 

0-; .' J 

o OS 1.0 1..5. 2..0 &.S &0 as 4A ... 5.0 !lS fLO 

p.M/mlEth.yl A, .... tai:c,. 
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.... 'r ., 60 a1au" 1.'.Ff.1-., AIP.ph,it ... ,...·.11'.'1 •• ' , • 

.... It. ot , .... pe., .... , 1I01a41.,,_ ."vol .ollt.a1ala&·" 

,1ueo.. '11 to\la4 In rllJ,1re e. ttM~1JI818 &441,.10. ot ""alt.,· 

. hIM ' •••• pl .. 1' •• 1tlPlJlq ."l'tI,. or ,be ••• "la:. ua4e" a'., 
,. •• 1'.4 ~.a .icaUl_aIltla ...... 18 •• , ............ '10. 18 , .. 

0 .. 1, .. 11'1\114.' A ... _~1' •• ' ,4"", iIl •• te. · ...... ' •• '10. atM. 

,he a441\lGft ot'."bTl ,4~ •• -~ .It ..... __ .... "4. 'Itt .... ". 
0 ... " 

of 'tlte eaper-i.-a' aa ... , \u'" , ... "\..~'.b,4. .. ••• 0\ •• \1 .. , 
1. of 1_41a". 1a~~ .... 1ft .,., ... taQI.'t. .• a' •• r .pt.beaU 

or .,.'.1' DI \tal. ••• al ••• 

••• beP6 aact ·a.b\t.~h (lgl,8)re"~ •• ,..1 ... ,. CAl •. 14.· 
bIde tlxa'loft .litb .04~ta .\lltl~ 1 •. _ ,ertor" •• 1.oW.\,. '''" 

••• ba.nt •• • t al •••• 110 t .... \108. 1ar ••• (1'~) .,.. abo .. ,., 

.... , .••• ,.14eb7de .. , &4M4 ,- ••• 1t-tAN .r·I._III'1 T .a 1.~ .. ' 

O .. aM 1ft ,he pre4ao\l •• ot .,,,,1 • .".'" '" 'Isp ,.· •• ' .... 1_.~ 

at 8", •• '.4 tba' .. ,.\·.14.",4 • .., __ et --41t- 1apor\& ... , ,. 

'''.,a.be.i •• t ,be •• ,..r. .a ." •. " .,. 4 •••• ' ....... _. 

l.\be .... u.t. ot •• , ••. I .... 4bl a •• 1'''' ,or 'bi' •• pal ..... . 

-Hi". )18\11t1\8 ••• a"_' ".. ..... ..,..1'.1.., •• PI .. 1 ... , 

1D41.a\e4t.hat &441\1 •• , .t.041_~;:; ·"u tilt 1'. a'... .... ' .. '1 •• 
• ,1 

of 0.001 II 414 r10'~, .. ~.11l,,11 ... 4 ... '.be ...... 11'1.1,4 ot •• lla 

f.-ea. 24 boUJI &era\.4 •• l,\" .. ~ Hlpe ....... ' •• \10 •• 414 aU.' 

, .. 11.1&1' t .... 'l .... 

fMb ••• 1 .41 •• , ... ,.lalas ',be t~i\", a,n4 maere 1&1'. 11e,"-

ill 'abl. I. pl.. aa, rae .Del ___ ~ua_: •• lta. .. a1'r .... 

......... and 0.01, Msl........ ._" 1.· 'b18 .... ri •• a'. t, 



Ftlure. 2.. 

Th .. Effec.t of A Stngle Addiitcn ~~ Ethyl Alc.ohol, Aec.ta\.d4)4de 
and Accta.tt Oft tne SyntheSl\ of Ethyl Aeetatt..b~ 

H.nKftula .noma16.7 . 

""t1 
.~ 

~ 
ti 
~ 
~ 
~ 
:J u 
~. 
oJ 

~ 
~ 
r: 
.~ 

~ 
] 
i 
~ 
lLJ 

0.'30 

o.t.S 

o.zo 

0.15 

0.10 

0.05 

. 1 1& t5 .'104 11 

t . ..I A4ili.t,OA ""J 
S'Iobst-r.,;M. 

Ti.Me. Lt\ Hou. ..... 

a 6lu.e-.P01SM) 
DEthyl At.c..(o.Ot.~ 
C Acc.ta.W.t\yde(OoOf.M) 
a Ac£t -.u. (o.otli\) 



,I) 

vaa adJ\llted •• pi! 5.5 a •• \ •• lll •• 4,lt"" .1. aaouat. ..re 
...... \1 •• 11y p1,.".4 la'. _.r11e 111. 11'1-... , •• tlull. .. 

1"OfJQ1.t.CNiwl\h I •• ,a1t 1' .. 11..'- fl •• _e __ ,..plt&M4 ••• ' 

... banloa1 abake .. a. &,lta'.« t ••• ,,"104 ot 11 DO\lI'l. Al1,.-

.... ,.ten at 11. l' aD414 ItO.,.. ,ad •••• ,.. to • •• \e..o ... .. 

, .. '10ft. .\ '''14,\tt tao_ .. ot.till,tare , .... tit t.· 11 ••• ,1 ... llla 

plua .'!lJl al •• hol, ..... u."". or • .sSu .... ,. __ ·.... 644M. 

A\, ,he -&fie \1 .. 5 .1. :ot ••• 1.'100 ,.t a041 •• bl'·ultltdt 'la , .. 

la ••• l .. Alma _.. 4 ,. 'he t •• , t1ae.. .t-:-••. ult.,.,.. . . .,." 

.. N a\ '\lab oOD ••• ' •• \lo.. •• .. 'to W18& ,..tlaal 000 ••• \1'.':* 
,. O.OaM. tl'''~ • ., •••• Ua\10. ot »la"lIt\. ... 0.001 It: •• 

2M eOftt1'01 tlUke ",.lYe" 10 .1. ot \be oo.pl., •• eal .. 4!Ala.1I 

ow. bt"IJi law... ,bit 1". ••• ot'sP .. i" f ... , .. a WIt.. 'de" a • 

•• ,e,. Goft •• n, ... tl ••• 4 • .-, .. 1 .. 4 1.' 4"pl1e.' •• ' fM .... 1-. ... 

-._rl.e4 11l , •• lIt Xl. ,_ .0 ••.• ,\r.'io8 of •• \fIr 110\84 ... \M 

,.. '" .l . I" nil! .If J ,til 81., Iii I ., j I f .,r 1M t 

c. ••• 1D 
ot l\bl1 

t • t. I.' jiJ j, fl it I j I. , FiI.H'" !ltil •• I, 1t1 

Gl •• o8. + fCthfl Ale.bel 

Glue ••• + PJ't.bI1Al.ollO,1 ,. &041.- stataltl\a 

Glueo.. ~ A •• \a14.tq4e 

Gluoo.. i A.e'al4.b,.-Se41U1lS1a",1tlw 

01\100.. .. ,A.a."'. 
Gluo'o •• + A •• t..te '. 1,04.s. al •• ltl~ I. 11 I 'J. i . n U' , ill, In Ii '! : It .J II rrt, I . " , 

0.015 
<0.05 

o. 
0.1., 

<0.05 

<0.01 
t I . 

iJ:!lil 

M . lID 



"".rap or \",0 4."~1 .. '10". 
',be •• 4.\. 8"8_<1' ap11l \b.' ... ta. b,a. 18 Or ,la",,'ao .. 

1n tb."nt,he.l. of .tbTl ao.'ate 1)1 i. T. fbia wou14 ' 

•••• \0 be 18 -&N ... a' wl\b t,be oMe .. a'\loa ••• eby ~ •• 

(1950) altd Peel (1951). Ie.au •• et \ ... 1." .. 1, b,'lgb ,.slol', 

or .04t~ bl.'Qlt~lw ~~ ••• 11a' ot 'I- ,1 •• &1 1. &441\1011 .t laPp. 

ettl.atl\l •• \0 gr •• "JIg·,' ... l' ...... 4 fi.he ........ 0..,.., .f -'bll 

•• e'ate .ou14 1\"'" ~ .•. 
A at.tI4r of '.be _tt •• , .1: \be &441',1 •• , .t .opl ... 14etq4. 

aad ,l.,~:ft-,..~P11, a-"",l. 110,",\71'.04 ,-"",,1 al •• bola 

en t~ .,.\neel.a of '.'''tl a •• 'aM ., I __ it 1 ... ~"'."~k •• ~, 
~' 

'\ 

tbe •• 41wa. \l ... 4 in lb'l' •• ,..111.'.' ...... ...... ,.f ,_ ,...... .act ' 

.. oro •• ·1\. l1awd 1. table 1. 0.' _I' ... , .. ,....~la.. 0.1 PI • 

•• n' ••• Oft1\1 •• ulta'. and 0.0213 al.~o, •••. t~1 ... 41" ••••• -

, ... .,a4 ,. a pit .t 5., •• Ala.-na. lay a 11\81' • ___ ,loft 11&8" 

1ft )50 Ill. ..0\1."8 ,*ft4 •· .... 111 .. 4. At,.. ..011n8,. '''fla.lI. 
we,. 1 •••• 1a\84 wl\1I .. 11 ...... 4 troat4bour IfrOO& ... :11 .. , 

•• 1\\1"' .fhe t~k. were 1',1& •• 4 Oft ... baalod,.Uke ... an4 

&~lu\.d. 4ft • ., labour. of go"till \,hI flaM.1f'"'' 00811.0\" 

wit." • ro.'oe4, air •• ,.,1,. ,be •• ~. or tbe attlftn' air ... 

tint throuSft • o'olu .. ot 1 .... 1' ,..: .. 4 ""on,· b.bblAt4 ,hr •• _ 

a \UNOr 41e\111-4 wa. __ au tin.,l11 1.,. tbe Gult,\1N fla.t ., 

.. an. or " gu. .• ,,,a 1a,.n84 t.6liS- a r\l'bber .'.pper .blob 

H'I;)l.aoM t.,:be or16111a1 .. " ••• '.&tper·.tbe 61 ... \Qblaa .... ,_ 

'.l\b·,ln an lneb. of ,be lM •• l .t ,be oalttare 11.14.. 'ftl'1ft ap,para\td 

... a".1'"111a.4 prlor W ...... '10. wl\.b , .. otal\,," tlaak:8. 
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ObaeJ'Ya,\lon of the 'UM or 41.t111e4 wat ..... fPft4u •• OUS • 

.. aufo ... qua\loa ,blt flo. ot alr ',,",_$" ,n. la4J:v14ualtlatke. 

Tbe .ttl".a\ a1,. ... '~ak.n 0.' or ',be~wlt." fla.1t b1 .. '....t 
'be a14. arra audtlaa.ll,\hrO'lgR .. 001" .. 00.\alI11"1 appro. i-

.. '.1,200 p. fat ob&rQoa:l. fhe obarooal lat.:Oo aolwaa w.a 

pr8ylou'l1 •• '8 .. 4 wlthtl •• las .'"AIl aD4 4pled "I tOrM« alr. 

ttll. ~.hJl1q\l. vaa 11.116. \0 ,be .DfI 4 ••• 1'1])84 b1tAn·e. '1'50) 

to.r ,be Noo."ert o,r .'lQ'la·oe'ate fro_ M ... t.4 a. aglt.&M4 

oal'"r •• Gt •• , .... tora1q , •• ",. 

oa. til .... lIa,.o,t ,be aloobol-. ,. a14-bld.- were 644.4 

., 8.on \1.. 1nt.erYal '.'be ,a,proprlate tl •• k. Ibe tla .... we,. 
uU •• OGu.'.nt, ai11.&\1 •• aM .... \loa." rbe •• aa.4ul.ot &441\1,,,, 

waa .'12, 24, ,,:* 48 •• 4 60 Ito",*". ,a. \01..1 ••• a •• ot propl ... 

&14.1114- &n4 1.0"'0P1·1, ....... 1 •• ·-".,,1, 1 •• btl.\11 and \-.\,1 

aleobola .4_4 - .. apPl"Ox1u.tel, 0.07'. 0.066. 0.066, 0,,054. 0.:054, 

and 0.054 if r •• peo\1 •• 1y. 

ta. .. 'bod " •• 4 tOI! '\be ... _ovePI fit a., pca.lbl ••• ".1". 
toreed "1-0·" the aboYfJ al •• bolJl .·ra14.1I,4. va. .. ao4.1tloa,_1.. of 

'ba' out11 .. d 'bl lu'1a .... aM ·'".on(19 ). Att."r 7a bo' .... or 
8I'onb \be 11'1u14 oult.~:. were ' .. a"e4 lQt.wa va,. -.--las 
IlpoD ,he l7io111ng pol.'.. or \M .'.,., •• ,.,1 .. 4. 1h1,.... .. ••• 1ns 

,_, , •• "era to,...4 wo'U4 'M'i 10 ,be e&I·. ot ,be ala.bole, 

tbe .... 'a\a •• "1'. 1. ,bit G'" ·of tbe o\ll.ture ot'i- . Ma8" , 
\. "b.lob prOpl0ftA14eb,4. ... &441e4 an, •• ,... tor_d ......" .. " 

t.ohave .. 'be11183 DOl.\ .. a"'r 'b"6 10000. 

Theoul\" .. t.o "blelt ,btl· 1 •• ~PI'.P11al •• b.l ba4 Men a44e4 



waa rln •• 4 lntoa 11t.e .. $1'1 .... ' ... fl.ek wl\b 100 -l •. ot vaur, 

bo111oa .'one. &44.4, and ooal».,.4 wl\b ,be Gbareoa.l OOlW8R:. 

"be otAlture tl.14 ... _.,.4 \0 \)0111Q8 a. ,be lira, 50 .1.;.r 
41.'111.,. :reoo," .. 4. !bl. traotl0. va. -"aud 1. a aan ... AI 

out11ne4 1n pt18l.t~ :5 taken ·1& par' troll I_a.,- and rt.aIOIl (l9ltO) .. 

fhe 0\\1t.U"8 \0 wbleh ,he otbGr ·aleobola or prop1ofta.14tt_48 

had been &44.4 we" •• "It •• ted wl'b 3.00 .1..r .'btl _'·be ••• 
tbe .the.- aol"ble tra.'s.. .... par.ted. fbu 801,,\1011 ... 'beft 

.... 4 '0 extraot \be obare",l 001 •• ". tile 801wt1oataken t .... 

the 001" ... dO:Ollpo •• 4ot '\.0 p .... , ."her an4 vatter. tbe 

etbar".. ell.tilled .tt ., .pproabaa,.11 ,,-a.·an4 t.M .8aala.lll1 

•• 1 .. \108 \1'8 ••• 4, •• " •••• lbe410 r J. 
TM Nllablll', of \he pro •• dUN ••• abe.ke' 'b1 'lVI 8441'1011 

ot a known yolw. ote")ql a .•• '." (1.0 .1.) \0 .. 418\111_\1, •• 

fla.-It 801m •• ,e',,, • o haro •• 1 oolwaa. Tnt _"8dun8 .084,,_"4 

we.. ,he ...... 'bol. .1"&4, 'e.·.1*1M' tor ,be 1101.'108 of 

1 •• prOPI1 ... t.... Aft. appro_i.a" .... vert ot 50 per .ent. •• 

'be baa18 ot the 901 ... ot .'hll ace".,. &44.4 v •• aGooapll.be4,. 

f'he 1.01&t,108 of •• 'a .. troll .alt.tAN_ ot I~l _.*' 1 ,. 

w.lob proplonaldeb1d..a4 b,1_.. alo'oholawere 64484 ".. "Ill­

torlll, D8t9l\l"e.·ae ·.IIOtlftt ·et ,rent'·baa .... \aN·4 bl ct.'.ra1alaa 

t.be .,. .... _0\ paok.,. ..1.18 va. approa111&'el1 ,t. .... top all 

o~ul\ure. w1~b t.be ••• ep\lo.aof ,hat '0 _blob proploAa14et\J4e ... 

&4.4.4. 1ft ,h1 •• "ltUH ,~" appctu.4 '0 H' AO lnore ... ita t.he 

...... ftt of paeked .. 11a .,.' ... ·8 t.be ll'b aM' T2a4. be ..... of pow'b .• 



J'1awN , 

a.pa'r&'lon .tila'ora trOll, 
cabera •• ot.lo1l Pr.4,,,,.,. 

DU'jlU'Ml 

(vol,,\11s .0'14a, aleoboll, , 
•• ' • .-and wa' •• ) 

I 
add .'~u.al vo1\1 .. ot .&t.~ra'.4 

o,l'Ola\1011 
1'., ,u ',',' I II ' , • " ,,', ',III t. CY iii i, ',", .lui,' 

Lower lal.l' ' . " upper 1.,.", I (aloobela aa4 ..... ") 

(.od1- 8al\ of ,I 
.01a \118 6014.,) a44e,ualYQ1W1f1 ot 

aatura-'. , '''It •• 1u1;101l 
r · ",' ." I I. J" ,".. .' I..", i I 

Low, lat.. ,o..,.r,1&1 •• 
'eol\ltl •• ooll".la1rla '_ol."l.fl ot 

alMboU) ,.ar") 
tlrl.4 wi \,11 Cit 

I 1'1 tIl,,, 'Ii I "I 
'11\%'&'. aol14 

I (Jl14r.~ 
,. .... '10 •• 1 »&804) 

41. \ 111..a1. lOR 

'Ial .. 
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8\.«1 •• or Sa' •••• Ptlat.l •• aft4 o.,S8,0 Vpt,ak. b,a •• 'lqCktll. 

0&'16.h u.pt..ke b, .... 'lnl •• 11a ot ,I- _tall 7 ... dew.­

.toeeS. 18 ,be •• " .... 6 apparat... 1M ••••• 11' •• '1011 of •• ,.,. 1" 

t.he " •• 'lon .1,-.\&" ••• 4.\er.1rw.4 atM .......... '., of oayS-­

"p'alte. The Illbe' .. a\ft. .,u41ed, ... .'hI1 &100_1 p1". a .. ' .... 

o .. a •• ,a14ehfd·. ' 

&11 , •• , ........ UO\H 18 20.1 ...... 118 ,r1&8k. wl\. ,:.,. 

114. ar... the.. ,tlaalel _" eba,a.. a\ appro,ala •• 11 90 ••• 11,-

1.\10a8 per a1a"t. 1ft, • ..-'rlla\1l •• , at. )0·0. fM .. 111 .... 4 

" ... trota 14 bour .t •••• p •• l.Q'.. f ... 1111 ••• 'bar ..... , 

aDd vaabed in 41.t111.4 wa'." 'bPe. , •• "1 •• avltug&\loll. 

tt., w.. 'bell ~.\l.JMl"'.t AA • lJutte,..4.al, 801u\1011 OO.poNtS 
f 

ot ,be t.... a. . .. ro •• 1'. l1"*' 1ft 11a",l. 1. "be pll' of \bl • 

•• 1.\10a tlU a4J •• '.4 '\0 ~.,.oell .... __ lou .... "1"&'.4 t'o. 

,0 mlnu' •• at. PGO. u:.JNI"t.~ oa ...... 10&1 abU_.... At, ... 

••• &\108 t.he \urb141" or \be .8' •• ,.aa1 ..... a4lWl'" \0 a lltt" 

... dl.8 ot 400., 411 aub.".;, •• _re 41 ••• 1ft4 1ft ,btl bratt_"" 

•• 1\ 101lAt10D at. pH or 4.5. 

fbe tl._it. u •• 4. to. 01»\&1.18& 4.'. •• ,be "'58. up'''' aft4 

lub'.quea\ •• , •• tO ... '108., ,..*'1,,& .ellA 00,,'.1.-41.0 a1. of 

\tuftere4 aalt"'h11 a10.bo1 , •• 1,*,1011 .. 1.0.1. ot •• 11 ... pea-

810a la ,be 11&111 o:bu&lJe1". 1'tIe ••• , •• well ooft' ... laed 0.4 al., .t 

15 per oen'· po-twa.alta. hlVetx14e. OM·.' 'beat,...,.. MD\allMJ4 

0.5 .1 • • t • b"tt."4 •• 1' •••• ta14.",.. 01' ... ft., ••• 1ta\101l. Atw. 
al.1fttt. Ibe tiaal oo •••• , •• ,lo...t \t. ',,'baU'a'.' ",.. .'1'l11 

al.obol, 0.1 ., .CHl1 ..... '&\e. 0.008 ., all4 ••• 'a14.b74 •• 0_01 a. 



al 
fhle ••• ,.,_ o,oa ... ' •• \loll V.I tlW ...... 'ha' ., .bleb '"1 

(1951) Mpor'\e4a 50 pe .. eM.t 1.ona •• 18 ,he ".lIat. of .'h1l 

a •• 'a'. tor.... '0 ,be ,.. ••••• or 0.1 Jl .'bl1 al •• hol.r.· 

., .. \&148b,4, ••• 110 ..... ,1 •• v., ,be ....... 'b.' .t, wblob b4I • ..,. 

'.:1".e aD 1.0Naae4 .a'er .,., •• 18 -7 ... bet .. 11. 1. ,be pre-

•• ft .. 01 .'hl1 al •••• l. 

At". ,be 6441t10. or ,he ••• po •• '.ot ,btJ .. aotlofl \0 ,. 

tla.ita ana, .\\, •• "uo\ ,. t. raan ... '.r. J ... ,QQ111bra\loa period. 

., 10 .1ft~\I'.. 1. ,_ •• , .... a·\11 .,aa all.,'.4 betore oloe"re .t 

the .,., ••• ' 8.,. .... 1 re.41ap.\ lS 811N'. 11l\el'Ya,le we ... ada 

prior \0 tlpplft, or ,be ala.. ara wbl.' oon •• 1D84 ,be ••• oDd .\lb­

.\Ita" or bl.ltt ... d 1.1\ '01.\,10.. Att.., •••• ple'l." of ,be ... 
•• r.at.loD perl04 'be t1a8'kl _" tAt' ••• 4 aM ,he ...... ,. "­
.... 4.. Ihlpl1 •• \It •• " •• , ..... 1 .. ,1001 ..... aM wlt,bt.b18 

.~.p8ft.l0D. 

fhe "'1.11\. of ,1'11. ',.,.of .ape ... _' ...... boWft 1. '1a"" 
4. fhe r1861 .'",1 ... u.\. OO"09ft' •• 'loll • • t ,be Ya.,loll' .... '1.1l 

.1xt.·\lI' ......... 't\tl &loobol, 1'1". butt_red •• 1, •• 141\10", 0.000 

uM/al. J .trbTl alooaOi plul ... ,aU.b,tt*. 0.00 dial. * .t.h,l al­

Go'bol plus ac.'." •• 0 .• lt5 d/al,;J ••••• "tte .. 4 .&1\ .01,,'10ft, 

O~OO uM/ml. It wou14 appe ••. tba' 'be a441\10,ft or 0.008 K a .. ' •• 

to 0.·2M • .,hyl &100"01 414 flO \ 1.0 ..... ,be ox,se. up'-k. bl I. 
iDt." 1 oellawh'1.1. ,\ 414118DU1 ••• \11 1,,_rea •• ,he .,D'bees.a 
.f .'b,1 a .. 'aw.the ap,...a\4.o..... lfto.,~.n tap\a1t. b, \blll 

1 •• " 1n ,be pre , e ... • t .... _.t ......... po •• 4 ot .'h11al •• bol 

pltd ... ,.14 •• ,4. waa pr.".~17 4_ '0 ,bit sn'" •• la',111t.1 ot ,be 



Figu ... 4!. 4. 
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'1 
aldehyde. tbe .441\1,oft ot 0,.01 M ... 'a14.hld.. \. 0.1 Ii .'btl 

61 •• '1201 414 110' pred •• _ an1 .... \l .. u1.- -_,1111 ••• 'aM.-

'lto"hltl •• (1944) ttKm4 , __ a.4-41alV_pbe.ol (DSl) 1.-

hibl,., ••• oblopb •• pb •• ,1at.l... '" .t.as*110 .... 1 .1\110", 1 •• 

tille.ela, oXlge. _pt..... "-1 ().9,1) II ••• ' ., •• ,_t. , • 
• ,ft'be.1. of .'bl1 ... \a\8 til I- Ulala .. ',. .... " -, .. -
of ""he tor .. 'loe .r a labl1- ... ,,14.1'1 •• '1 •• whl.b' ft •• '. 

wltb .,,,,1 aloc:hol ,. ,"",de \be •• hl'. H. ttl .. 'bflr .,,: ... \114 

'hat tbla poa'\lla'e".'.'11, 4 •• 1 ... \1 •• 11&1 be ".,,1 p .... p ••• 

t .. • tte.\ 'of 2.,1 •• 10 .... MI,I+-41.1\ •• _.01 ad 0.001 .1041 .. 

b1awlf1'. 08 "., ... 4 .. 11a .t 1-_11111 1ft ,be _ •••••• ot 

eth11 1.1e.bo1 va. .'u4,!A4. ,......' •• b.1'... w.......'. 1a 

\tll. ..", .. 1 ••• \&1 PI''''''''' .8 w.,. __ 41ft ,be • '''41 ot ,. 

ette.',' or tb8 a441'lGD ot ••• 'a'- aad ••• 'al48",,- \0 .'bt1 

a110bo1. tM Il.1' aD4 \ .. 1)1eultlM .... a44e4 , •• 814 ..... 

11l 0.5 .1. <lua.\l\". at ••• 11 80a ... \ ... '1 .... \0 b.tq "be 
t1aal ••••• Ava'lO. of ,_ .... ,10 •• tx'UN \I:,. \. ,bat. " •••• 1"" .b.... se_.ro, ... 1 •. ,1,0....re ~ eD _be .oll .. ate of ,. 

tl •• ke' &ft..r ......... Il, of oa1S-" tapt.alr.. ' 

'1 • 5 ." ... rl... t.he 4.\. 0 .... 1 •• 4 1a ttb." .,.,., 

•• "'her OJ1 ncr btl.1ft .. appeare .. \0 tatl •• n •• tbe' • ., __ \til-

'alt. "1 I,. u_lI T 1ft ,be pre ..... of .'b,l a1.O'llo1. 1:0 .... . 

... able e.' •• vaa to ... '.lt.h4tr 1. 'IW PH.'.;". or ....... f 
'Me. ,o.po,,_.<., 

Wl\h ,he 00 .... " •• \,1 •• ot .. Ua .. .a 111 't,bU po"p .t 

1\\141 •• , 1\ would appear t."\ &44e' ...... (0.008 II) 1. 



'2 
-... ' •• ar1 tor t.be '711'_111 or etft11, .,,'a'. by a.,aBall 1 •. 

5'''''1 •• or :tat. •• ,1"" .... ·1,. 18 'be 1M_.n .. or 0""0.-14 •• 'bll 

Labell.4 S041". A· •• 'a' •• 

.Peel (1 1) "por'W·d lba"be a4d1\10n ota.·., .. \e ., • 

OO.eM.V&t-loll of 0.0 .11 \0 0.1, M .'h,l .1oob.l "".,,1"'4 1ft a 

SO per •• n' lno .. · ••• 1a .-\bl1 .,o.ta' •• ,Il'a..S. 111 waabe4 .. 11. 

ot I_ IIl2B". 'au_'Md',bat 1'.'.1» .,\141.. _lotll 1.. ,. 
lJltor •• t.loll 0011 ..... 1DI v"the,1' &44e4 ••• '&\41 lalft.-orpo .. ,." 

1"\0 .\h1·1 ao.'a" •••• , . 
.& ptnePO\l8 t\'bI Dr. lAo T. 3 ... 1. ot a ••• 11 'l~.n\l" 

ot .. ,b11 1 •• 11.4 '.041u ..... ,.t.. uA- 'bl1 .'u41 po •• 1Dle. fhe 

.. dlaa " •• d vaa .·o",..e4 ot 0.1 Pflr .eat Ie •• , , •• 'r80t., 0.1 pt • 

•• nf. pot. .. 81YII &014 ... pba\a. 0.5 per .... t. Pflp,o .. aM O.OO8M 

8041Gl1 ... ,.,t.. Two 41ft ... ,,\ .'btl .1 .. bo1.0808.\ ... \10 ........ 

•• p101"', 0.1 )1 a84 o .. a M., heft" •• ., •• 81. ot ttMt 1',.8"11 pre-

pared "41" •• \ 4.6 .. re 'e4 t.o .• 0'1114 '\to"" 41.'1.11.'10a 

tl •• lle and \b11 pre ...... l1.,. or et.b,l aloobol ad"de4. Two .1.,. 

or • 101u\10D of ••• \)0.-14 "\,,,,1 labelle' , •• 1U11 •.•• 'a'. ooa­

'.lalns 2'.1 "gll/.l .... ad'."_ !be .. 1o 0"a1_ of ,tw •• fla.lt. 

v.a 01 ••• a. vl\b 8; one· hole .. t.1bbep .'ops-r vhlob 001\\.1 .. 4 a 

lellfSt.h ot81... \.'il18S.. ,be eo4 of t,M \li_lll& wb1obprol •• Hd 

1n\o tn. tl"lk va. dr ... O\1t , •• tlae •• ,pl1'lar1. Tbe &1& •• 

ttiM wal oeDaeoltte" bl Jt\I'bber \ublDe -\0 .. .1. 11'*'1 __ , ... 

tlalltwhlob Goatalae4 p\lft 0., ft. fbi,. arraDs ... n\ would .,to" 
a .. lat.l •• l1 oooa'aa\ •• p,l1 or •• ,:P8 ,. ft. arewl., ,_.a". 



" 
the .Xlgea ....... 01"w.81n". ... 418 a. lapp 801lt.al.,r of •• _.' 

a. t,ba\ vatter repl ... 4 \be 0.,-,_0 •• 1\... de4 Gp. Dlft",'l •• 

ot ,a' •• "'veen '·he oXIgen r ••• l'YOir a. ,~ Glll\ ... " tl •• k ... 

.. Auoed la1 ,he oapl1lal7. fbe 81d8 .1'. or \tw 41.,111_t108 tl .. t 

va- oDDn_.t..4 \0& TS .1;. , •• , "tift 'tt, M .. e or a· rv.ber .,.pper·. 
!bt. '.,at 'abe •• "t..S .. 4 10.1,_ .t15 ,.r oeD' "\a •• l\111 tq4Pox14. 

fbe fla •• _ .... 1D •• -.al.'f14 wit.b 1.0 .1. of a 8yap"ul •• ot, 

•• 111 v •• hed tro. 48 bOdr 8'OOk ap. -laD, ·.u,l' .... aM pla .. , 

oaa ... b:anloal Ibaker. ~tw loMltl ... ot 1D0\1bat.1oa 'we ... at. 

rGoa ' •• pen\tare torMhoure. 

At .... 24 ho .... ~:;: or sro.,t;b ,he twa. .......... 4 ad 41e. 

GOaMo'.d. tro. ,be •• , .... 11.'1'1,. fIW oarl»o •. 41.alde • __ •• ,,·1 .. 

'liM- _ .. flU.oeD •• ted &ft4.,.p,,"4. J,a4dlt.loft ot p_nol­

pb'hal.tll aft4.odl •• b14.-•• 14.·, ,be pft .t tbeooa\t)a'. ot' "be 
41.'111&\lon fl •• 1f. " •• br.usb, \0 ap".1Ila\,ell 8.0. the 

tl •• ita .ere bea\ed and: \M tlra,re •• 111111' •• ' ot 41.\1118,­

oolltJcted 1ft 10 a1· ••• 1" .. t.1. fla.t. wblob waN ob·l1u.4 1 ... 

10e bat-b. the •• 41.'111., •• were •• 81'1 411 ... 4 ,. exao'll 10 al • 

• l\b 41.'111.4 v.,.". TM .'btl ••• ,\a ... o .... 'ra\loll ot 'M •• 

801u\10na ••• 4e .... 1... anA .aa to<tlM; la ••• b •••• to " grea\er 

'han 50 Qj.'t/.,l. ~ 

OM .1~ 4ua •• "1,te. ot ••• 'll ot tM abo.. l.l"\.loa. .t et.b¥l 

acet.at., we.. .1 •• 4 wl\b 1.0 Ill. .'alkallne 1114ro&71all1 •• ·• OM 

Ill. of eaob,ot t.MM '01 .. '1'... vaa Sl1pe"e" 1.\0 .\&lal... ., •• 1 

0.". :0.. Ill. at ea." .f 'M 11q\l.14 ."l'tI.... at'e.. AU'iU .. 'l· .. 



an« 1.0 a1. ot ,be pota.sliaa 1\14.0.14 ••• 1,,'loll' we .. pla .. dl1l 

al.1la,. oupa. The ... u.l\ •• t '" OOUJlt.ll\& or '-t.a .... pl.~. are 

tOllJd 1. table Ill. kOltsr0Gll4 QGlfft\'." •• ' •• JIllne' betore 

aad att..'p '."tt'lns .r\,- .'. 1' •• , 'TIM ,.,.lpa:o' g •• d v.. 4 •• ~ 

oribed ... Y10U811 _acS .... a.perbte .. '.l .'bod. aM MawplalA'. 

'.ble 11% 

PO .... t.1.080t Sth11 A •• ',.'. hI .. ".loS O.lt..... of I_ __At T t. , •. PH •• noeof Labelle4 
. 'A .. \aM 

'"' ' r Pt, 
L In . j l. '.' 1_.'i1 I' f .fi •••• J ill I. 'lli ,-, n _ '.11 .. I' I' it. 1M II I.' It, ,III 

n I ,I If OJ " ,,' : 1.1 I I, 

.'.",1 aleohol (, •• all~) pl_ 
labell-' &rMl 8 ... 1&_11.4 
... 'aM (0.008 If) 

Al1cal1JMt ~ 1'0, ••• 1 .. 
&,16.1"4"." etll'..... JI,.s.o.SM 
jol .. '1.",.,Llqy14 Sol,,\l .. 

1111 I J U. " . 11 ' 'II 1111, I,. I. 

" . 
. , J. J II., I. It I .k ; . I I ,.J lL ./1 I.' I ! 4J Ir~ f I - • .. III f 

.'\h71aloohol (0.1 xl pl. 
,labelled and .ea-lalMJUe4 
a •• '.'. (0.008 

I ,1. b ,I , J. (Tf,ilJP ,~ P 1.1. I. 11 .. It II I II JU".' h ',I -It 

ttl. 4.\& IU._' 'ba' \he •• jop1\, ot 'be a44.' ... 'a\e .aa 
0.141 •• 4 '0 oarboD 410a14. aa4 •• ,... »0 lao...... ..... ,be balk-

vou114 to&.lDt 1ft .OWl'. ptr .1 ... -." .. ob •• JllYe4 18 ,be •• '.:r pro· 

4u •• 4 "t a srovlqo"l',*H ot I. ..~ T. 1ft ,be pre..... or 
.&41 ••• \1.8 ••• 'ate. 



" 0.11 , .... m •• , ... 'u4i •• 

'V •• lou. ')'11'0 •• ''' .. - were ... ~.4 1ft aD .'fA.", to G.\aln ••• 11 

tre. eas, .. prepatt.t.1OD t ... .. 11. ot .1_ 1181111. the '~lU , 

••• " .... ob'a1A.4 .. prtt9'1 •• '11 " •••• lbe4. fh ' •• lUll, ••• la.".· 

-yo1 .. " were 60.S.e 417101 .84 eava.'1...1\b HllS.ph: ... 

butt ... at. pH 0.'. ' .. atae.' wl\b '01 .... all4 •• 'raet.loa,paa •• p 

or a , ••• , •• 11.11'''- -&1 ... a"'r-uio" 1a bU.ttel' b.' .... ".".'laS 
a1... ayrt •••• , &1,\."""" t'N •• 1AS &114 ' •• 18,wl\., exva.\l,oa 

.t~.O. J 4!'llns ot ,be,.· .. , •• 11. t .... ,- t .... a .',.\8 wl'lt 

lubHqtMfJ\ p.1a41nS of \be ,.. ••• ,1n 1& ball 11111, and ex'ra.,10.· 

a\ ,Og.. or 1'0011 '.11,-"",,", .. ,,1 iDl of & •• 11 put.e la &" 

-'all .111 at 6°0,. to11'0 .. 4 131' •• \,.01.1 •• vlt.b H/15 pbo.pbat.e 

ltutter at pH 6., .. vitb 41.'111.4 v.,." la\_ eold. lb ••••. 

.... lon. ob\&ln.4 Dl ,be aNft _'b048 _N ee.t.rltllat. Illp 

8,.84 18 ,be .014 .ad ,be au,. ... ,.", •• lu\lo.. , •• "' tor 

.a&,M &0\1'Y1". 

Th........".. ot "1'1.8, r ••• a.,.. .. \1.1'1.0 •• 1 ... 4 of 
,bAt a441 \1_ of 1.0 .1.. ot, •• 11 t,.. e.a,.. prepap.'loa ,. &,. 

-.lx'g.re of 1.0 .1 •••• " ore'btl, &1001101 &D4 804,1\1 •••• ,.\e. t .... 

au"'ra'.·. wn , ...... 4 at. ..... 0' •• '1.88 of 0.02 J( 11\ pb.apha\e 

butt.,. a.t pH ft •. ,_ , ... ,., •• V.I In •• ba'.4 a' ,0.0. tor 60 ala-

., •• at wblon ttl ... ,'er 4.'.l"a1a.t.lolU1 we,. .... . 
"be onl, ,....4" ... 1:11 wb·l.b ao"I, ... 11 t ... ..... para's. ... 

we ... ob'a1 •• d. •• ,.. "bo •• tllvGl"lftigrlft41ft8 ot'be ,.&8t. .. 11 

l*e1.. 1n tbebal,l .111 ,'011 ... 4 lI, e.\r .. \108 wit.b .1' ... pho.-" 

pbale butte .. 01' 418,,11.4 w., •• ·at ',(1, .• : OJ' \ha\ lnyo1"lel 



" 4rrlD, .t ,,,. .. 11. tpo. \. f ...... 'ate_ g'1ad1 .r , .. 
4.1.4 pe •• P, toll.wed. tt, •• ,ra.\l •• 1. ,be •• 1' wl\h p ......... 

_'It,... f .. la\\e· ... , .. le .... ',1" ptJ •• ~\l.... ". 
, ...... 1'. ,.. •• (I"' ... wlU ...... 1_4 10 ..... __ 11. 

WuU4 ,.ok •••• 11 •• '1- __ 611 .... pl.-·OM 111 .. * 
.1. ..",plt·g , ."Itt '.ad :Iwa ..... aa 4. Tb~ •• '\1 •.••• 

plaoed o. 'tNt rol1J1re ., a ball "1.11 .... kM4 to,. • h .... 

at,app ... ·l •• '.11 • 4' '!ll.'taI all ., .. 1 •• 1_ .t •• 1.4 at'll 

,. ,be ball .11,1 •• 4 re'.\e4 •• &44,,.\1 ... 1 11 _...... fbtl ." •• 

,pI.I, loft .as ,.. .... 4 am! ••• '.U a' ll· • pte4 1.. ,be •• 14 

tor .1 •• -' •• ,·fH •• ,. ...... ,wa .... ,.4 t • •• ,tyll, wl\h 

0. II .'btl .1 •• "01 ., .6_, .• 1_ •.••• "" •• to.bel pl_ 

0.,. M •• 41 __ ....... ·a' t.r..... ..·IM ._.1\let ... f ta-

G" •• ,tOft ..... at '0. ter M·... tOti •••• 1I , ... 

• 1a.ttlo .. we." ..... .._.1" .... , .'1 a1 •• M.l " ..... __ 

,1.14.,4 0 •. 1 '1M ., .'.'tMp ,. .1. ot ", •• ,loa ·al.',,", ... '\kll 

.14.bo1 pi·va butf •• ISeWe40·.' .. of •• __ .. ,. •• l.,.f .... '1 •• 

• lX'~. rhe ...... lW .t •• '.1~ • .,.,.;LM.' 1ft wbllb .114,t18" 
wel'8 NIlOYd ,a' 10a18 .. '. :1 ...... 111 a .. lbo"" 1. 'llta .. ,. All 

... ", ... ,.' ot \.e,a-.·. · ..... 4 "'.ISO ,Ill. I.~-, •• tlae:l8 

., 10 \1 .. ·• ,he •• 1.... .f ,.. "1.v10 .... ,.,,.._,. 

""ll .... ,.t-•• ,.\ •• 1. ttl .. 11 t",,,,,,...t.lona , ... 

J. 7 1n ,he ........ ' .to. M .,,,,1 aloobol 4.· ••• , 

appear \0 .. 1.,1-..... 4 b, ,. 1'.1 •• 01 G .. " " .o4,1 ..... ~ •• ,. 

·fbl. tlD41a, ... 1 •• 1. ....... '.lttl , ... , ·of L6H •• '.(3$50) .11. 



F=liUf"e o .. 
Ac.tlvLi:y 01 Cell F ... ~e En3yme 
Pt--epa.r-a..tion$ From l::I, a.Dorn ala 1 

--- Eth~l Alcohol· plua 
&uffe.r '. 

- - Et~yl Alc,okoltiu., 
Ac.etat& . 

10 



" 
tOQM ,b.\ &44.4 ••• 'a •• 4,14 •• , In ...... ,be toraat.l.ft of 

at.h,1 a •• tta" "1 9'ov1", O\ll\u,.1 or ,I. ,_b T. 

A" •• p'. \0 lae..... 'M' .0\ly1" .t ,be .'"a,. pr8pa1'a­

'lona b1 varlou ••• 'Il' we.e alw.,. tollow" '" ... ple\e 1 ••• ot 

&otl9'1\,. a'.rap ot all •• ttft prepap'itlon..' ~a. for t4 -ura 
H8\il, •• 1. oOllpl.,. 10 •• • t .......... blll •• \191\1_ To tbl. 1 •• 

&Gt.l •• pJ"epal'atloft tbe aMl\l;oll ot 0., '* .t .-nolla. t.rlpboa. 



,be .... ,,1'. of the •• 11*r1"."a 1a .ble" ... 'aU-by'. •• 

ad4_' " •• ld •••• \0 la41e.\:8 'ha\ •.•• ·'.lA.hltS. 18 an lapor'."\ 

law,..41a •• 1. ,he .1ft',. •• lIt G·t .'bJl aM'a'. b, ,I. 1111161 T.~ 

fbe "4"ot100 in \_ •• ft ••• \r.\1oa ot •• ,.. 111 ... '&14-.,4. ..41 .. 

at ..... thtt .. 4d1\108 .f .041 •• .,18talt1 .. Wf»l14 appear '0 Ju.tlr, 

thla etta' ... "t.. fb.l' ... 4 •• 'loa otttMI ••••• n'ra\,lo. or •• , •• 
1 •• usgel'e4 to be 4. '0 pre"..'loa .f ,b4t a14eht4. tro. re.t'l­

lag \0 fora .\"11 ... ,.-. la, G •• pl •• to .. a\loa ot \be ••• ,.14 • .". 

v"" bl.ult1.... theabrup\ ·4rop 1 •• '" ..... n •• ", ... t-10D at ... 

lnt.roduotloft ot ,be blaultlt..., be 4.- '\.. luore ••• ,4 •• ,.rue 

",lV1\, bl ,.,. flU1\lP171118 , ea.' •• 11a. fbl. lao ..... « ........ 
aot1v1'1 '.0\,114 be 181\1.".' I'll t.he 8,,44 •• 1 ....... III •• tM ••••• ~ 

•• a\l'a,t.lonatt.e. tb4t &441&1 •• or \Y ••• '.14_by4_. Ala. la-

o .. a •• d •• \8 ...... 'lY1\1 .. "plet w1'. , .. auppoa. \)l •• "a_ot 
•• '.1' .,fttbeat8 .a_e4 hI ,,- .dd1\1 .. ot lIla.,ltlt.e " .... 14 \1'1'1-

.... 11 nawl' 1ft a .. 4 ..... 4 ••••• oO ••• b' •• 'l ••• 

An ... plaoatloa ett.,be •••• 1.'1, •• lltl-l.'lo6 ... ,,1'. OOD­

.ernlng the -tt •• ,. Oft •• ter -1n\hella 'b1 \m. a441\lGll of '.ar1.WI 

.onoel1tra\lonl or a .. uw va. poa'ulawet be, ,..1 (1951). __ 

aUI5@1Jat-4 tbat. ,be aa, •• 4 .t1llula\10a .t .,'e .. prodtAet,loft fol­

low& bl no etteat or lablb'lt1.oQi ooeurlJ1f! .Mft tbe a .. 'aM 

.caoen\h,10. va. '.0 ..... 4, .. , be 4"e \0 an &1' ••• \1011 of t,M 

•• '.mal pH nql&lre4 \0 11ft 01'\1 •• 1 1,,\8",.&1 Gondl\leu tor 
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e.'.r tortla;tloatroa .,,,,1 aloobolal.ae,. 

'fa. 4a\apre •• a"d 1a ,be e.pt"t ... ,. wlth 1a_11.4 a •• ' .. 

6\. voyles. aug •• ' 'n_' ,be a014 1101.', ot ,be .... er 1. BO\ 4,.,1 .... 

tro •• 4ded aO.'.'8. A44.4 ••• ,.,. appe ••• 4 \0 "be •• p14.11 8&141 .. 4 

\0 oaJ'bon 4-,I'oxid. _. ""'HP. lIe.au •• of ''"' low oonaeava'loa 

ot labfJlled a •• taw ~" •••• 111 ••• 4, ,be •• pe.1 ... , 1.,,14 be' 

"~a~.4 ua1n, ... oh· hllS ••• ,011O ... ".ra'10.8 .t .0410a,\); ..... \&' •• 

fM bl$ber &,1 •• ".18 ... " 1ft all .• ".apt \. 1 .\loe " .. 1 ••• ' 

to tors otber •• \eft _ ... 0,,141 .. 4 ao4 .'111M4 a. oa..-oft ......... 
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