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lhs ar¡alysle of f,o¡.tlqflag eBlr"tta bss beear prtro¡'

to thls last cioead.ø, nuoh nagleoteê fn tble æuntryr Þûttly
beeauge llttle attæpt rae maôe to dLrtr qp a eystcmatle

sehæo lor tbolr oxarnlaatlon¡ Èet ¡norc parüleu1arly boeau,s€

no fu¡thcn control ovar tbe ealer oF quslltyr of apf.r'tt

;as ercrcf.s€ü Þeyondl that rù1oh ¡olated to Ëhelr eleoÞolfe

øtrcngth.

Iþ tnporÊancc of gpoü guallty spinlt ln thc

nnnqÍìaotu¡o of rlnt Þae long Èoen reoognlrcd,r and, 1t !,¡ ¡
knora faoü ttnt lalge varlatLone lE tho qnallty of tb¡

flnlahodl rÍ¡s oan bc bmught about ÌEr tÞ eoe ef lnferlo¡r

qpatlty fu¡tllfl¡g ¡Blr.lt - tbÊ netbodl neoð fo¡r aestasLng

tho "qnal'ltyt' of a fortlfylag eplrit tu üho ¡nstr Þy ùlp-

tillcrs eDü, rûaettstliø¡ beLng naôe bgr taetc and. siltll¡ aaå

not by ebø¡¡leal analyslr.

If a ¡ætral a¡rtnlt ls uaod. fo¡s fortllTlng a rluc¡
¡nlntsun ægtnts of oecondry fnpUrltlco are latrod,uccð.r and.

thu"E tbc natu¡atloa of, thc flnal blcnd, Ls nst t¡¡poatoct by

nlureltowd eplntt oonaÈltucuta, audf ùbP rf.ae bccouss paLaù-

ablc eaê lhologeqs at a verr early eÙ¡' oß tho othe¡r bg¡la

lf tbß vlnc ls to Èo agecl ln rooô fon a ntuÞe¡r of years

bsfo¡'s golng lnto sonsÌnptlon¡ the¡ a fortltylng rplnlt rlfb
nnsb mrnt oharraatc4 eouldl bc qocel¡ audl snsh, a optrlt l.o¡

ln faot, preûãmcdL to a neut'l:al aplrLt tn PortWAl. Undlc¡r

thoes eond.lû1oao, ühe ¡sænd¡qy couetttusnta contaløod, 1¡

tÞ fortlffi.ng sptrtt bavo tius to uæd,crEo ¡uclh sbaagc¡ al

cEterlf,lcatton anð cttrorlflcatloa,¡ the prcðuato of sÞ1ch

aoafer Teluaàùe propcrtles oa the fl¡lebd, rlne ancl graatly

cnhanoe trta ne¡lget valcc.

fÞ ¡ntcnt, or fractlonlng etlIl¡ le praetfeally

the kry to ths sltustlon aa regar€.s tbp quallty of fortlÊflng

ar¡rlnLt. As 1o relt ho*n to ehonltü3r thts lngenLous

aprn¡retus lrroduoes a vcr:f atronSl and. praotl,eally featurelces

ÞoeaU.ec !ilr¡lc, aplrlt. ft sepanates certain bye prod'ucte
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of fer.rnentatlon clurlng the cLlstlllation process, with the

reeult that when the spirlt is hiehly rectified., it 1s very

pure and. free from charaetertstic od.our and. flavoüT¡

The slmplest form of stiil¡ or pot stillr which is
used. in the proöuctlon of brandy and. Iow strength splrit, yield.st

on the other hancl, a more or less lmpure spirlt¡ owing partly

to the formation of second.ry products of ferrnentatlon, and.

partly because of bod.ies formed èuring ctlstll}ationr whicht

ftcomÍng overtt wlth the spirlt¡ impart to lt a flavour and. od.ou¡r

characteristic of the material used- in the fermentation. It

1s only in pot-stl]I spirit that these proflucts occur to any

extent, a¡nongst wbleh may be reckoned. compound. estersr ald.ehyd.est

fip¡eural ancl fusel oils (triener alcohols); they shouLd. be

nearly, lf not entirely, eltmlnated. ln patent or rectified. spirlt¡

accord.ing to the d.egree of rectificatione and. such a spirlt ls

known as rfneutraln or rrsllentrr splnit.
Dr¡rlng recent years, the Customs Department, realtslng

the fmportence of uslng a high quallty splrlt in the fortlfication

of oun Austrarlan buLk wines¡ câüs€d' Regulati"on 85 to be formu-

lated. which d.eaIs soleIy with the type of spirlt to be usedr vLz.-
rfthe spirlt must be approved. by the analyst and. be pure wine

spirlt of a strength not less than JO d.egnees overproof. It

shall contaln not more ütran 4 grar¡nes of hlgher alcohols (ca1cu-

lated. 1n terms of isobuty} alcohol) Dor more than 75 mgms of

ald.effd.es (as acetald.efryd.) nor more than 5 ngr¡s of firrflrraI per

litre of absolute alcohol.rl

However this regulation bas never been observed.r and.
(r)

Messrs. Gr¡nn & Goltln ln 1931 recorumend.ed., tn their report

to the Fed.eral Vlticultural Councfl, that lt be enforcedr ln

order tbat the qua}ity of all fortifiecl wlnes¡ and. bulk fon-

tlfied. wines for export and. b.ome consumptlon 1n partlcular

should. be ralsecL to a hlgher stand.arct.

In this paper, I d.o not pro¡nse to discuss the type

of sptrit required. for fortification, as this solely d.epend's

upon the class of wlne to be mad.e. Sufflee to say tt¡at shoulcl
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ths rlne Þe ttestlncd. for early coneumptlon as aro our er¡nrù

rLnoe, then the fortlfflng splrit nust bc aa neutral aB poe-

Elble. Hovever, a Èbard.tN eplrltr rhleh eontalns var1rlng

auounte of eecondry oôastitue¡rtsr ls d.eelrable for sons hlgh

quallty rlnee whLeh 1111 Èo matured. for a n¡mber of years ln

lood,.

. grûr knorlectge of, sorne of theee lngreôlents of eplrlt ls
lnperfectr and. lt ls geærally ad¡nltted. that eacb of the prto-

eodures, eo für propoeed. fo¡ thslr estlnatlon¡ ls LaeJring ln
Eorle partlcularr çblcb rendpre lt unaultable slther fo¡r routtns

splrlt e¡enlnatlon or for asseesi.ng the quallty of tbo spf.r'ttr

Tha obJect of tbe pnesent lnvestlgatlon ls ts d.eterul¡a eult-
ablc method-Ê rhlch are Èoth nollable and,¡ lf poeelble¡ raplô¡

for the tostlng of fortl.rylng epl.nlte¡ so thf dLstillerles
rtll bo able to analyee thelr Irrod.ucte ard. thug lmprove tbo

qualtty of thelr eplrtt by varylng the eondÍ.tlone of d.letllla-
tf.on to ühe ¡rcqulrtmente of tbE wlnemakor.

ÂTÆOHOLIC SÎRENO|rH.

Ehc alcohollc coutent of epLrlt for fortlfylng rrlno le a

nost lnportant aonsid.cration ¡ for lt 1g on the Èae1s of, tho

aleohol eo¡tent thåt tbs artlelo ls valuad. nqom the Exctea and.

cHstlllc¡ry potnt of vleç.

ft ls ths uqual praetiee to ascerrtafn tbÊ etreagth of
rectlfteê s¡llnlts by mans of a Sytere b¡rags h¡rdroreter¡ uclng

an anbltrary scaLe¡ fhls trs tl¡c nethod uEed. by tþt Custonrs

Depantnent¡ and lt has bcen unlversally adopted. Þy rlnerlee and.

dlet!.llerrles tt¡rougllouù the Comnonueatrth. bnaver, there are

ù¡o naJor ornors art slng out of the nso of sucb an lnetrrmontt

EtretLy¡ a bmse tnetnmontn alÈhough sùandardleoêr a¡!d,

even lf aontalnlng a eer*lflcats of ltE aeclrraeyr rapldily

changee ln retgbt, dne to conoelon and. sear of tho metalr aad.

an apparently E¡e¡rfeet fastEurnont nay be mny C.egreøe $¡t¡ thls

crror ean be eltmlnated by the u,so of a glaee lnetmontr rhteb

Lo r¡ot euaeeptable to aEeh ehanges Ln rolgÈt. fho eeeoad. eçnoF
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fe tbat the lnstru¡aent le constructeÉl. to glve Èhc gans reeìrlt aa

peroøntagp proof splrLt Ln tbe a{tne seFFIa¡ aü any ternperatune

rlthln the taÞro. Eence a eanpre zoo'P'.t 55o'u're stlrl zoo'P'O.F. O.F.
at 75 but lOO 8a1ls. at 55 beconee almost eractly lOI gallonaO.F. O.F.
at 75 thna at 55 the equfvaLent ls 12O pnoof gals. t¡trt at

O.F.
75 tbe equlvalent ls IOI x t2O i 1OO = 121.2 pf. galso

Propoeale Þave beoa maele to eorrêct tbfs latter erro¡, bu,t lt
me not thought guffLclently Bsrloug. IcgpLly, it eannot Þc

alloued, ton, sl¡c€ tb error ts tnhenent ln the ¡.88O Âct shlch çag

n+-onaoted. ln 1916r and tbe followlng d.eflalti.on nae ad,opto¿ -
nrSplr-lt ehalt be dtsened. to be of the etrengsh ghown by the SJ&ec

hycl¡ouetuo.'(2)
aa

ft ls geaorally aseuæd. that the sblef othereal ealt preeont

tn splnlt le tthyl eeetater ht lt le knoru ùhåt othsr eetere oeeur,
amongut rhtch ane cogpo¡rnd.s of capryJ.le, espnlc, bnt¡rrle and. eapro!.o

acld.e. Th¡ cstem exlet ln ver.5r ootabl,e propontlous f.n brandy¡

and. eontrlhrte gz'eatly to tbo rbouquetn of tlrcce eplrltet ethyt
acctato ln large quantftles Gan be dlûsag¡"eeabLe and. arrive f,non tho
dletirlatlon of a nprlckodE rlne, but in fortifylng splr{.t egtem
ghor¡ld be abaent¡ or preeent onLy ln very nlnute quantltieso

rn earrylng out the ea¡nntflcatlon proceee wrtb a vlev to
clstennlntng tbe ooopound. esters pnesent tn eptrlt lt ehourô Þc

bome ln mlncl tbat a1rlelryd€ and. ftrrfi¡ral aRp not wlthout effeet
(5)

rrpoll tho alkall. uesd.o AIle¡ f,lndø tbat tþe ootf.natlon of ths

ogtere wae llabLe to be effeeted. by the pneaense

nrrfaral, wbteb neutnallsed. raore or lese alkall.
pear"lng to nøact rlth a sonetant natlo of alkaLt

of ald.e\yd.e aEG[

Furfural ap-

as20IIO +
542

fraOH --Na C f O + C E_O bÌ¡t aldahyclea
532 562

lnva¡rlaÞle traeto:r. Allen he thenefore errggested. tbe renoïra1 of
altlehycleÊ by boll1ng the eplrlt und.or a rsflex eonctenser fon Èúo

houns wrth phosphaÊe of alnllne - Ì ¡n.I. of alnllne + L n.l. of
phoaphorlc aeid., 1.412 sp.gr - before d.lstll'latlon.

P. scbldroritz for¡nrl that Eerltüc reagent (h) - tþ eod.l@

tl¡o noü gf.ve an
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aalt ef phonyl-hycLrarJ.Ee llaFe-au.lphonle act'ð- úas Eo¡rB ootf,efãotoÐr

Itnlttng the reflux to I bour.
(5)

Yasay statca that tbo actôttlo¡ of nstaphenylenc d,Lanlno

hydrochlorld,e, 2 gnle per 5OO El'l. of splrltr le verlr cffectlve fu¡
a Ê,tsttlLats treo trom trr"fuirat ls d.cslr€d,.

Ehe eeters aro thsn dsüemlnecl by aaponlfleatlon r belng hyèro-

Ilseal rlth a1kall nhtch oomblnes ütth tbø t lboretedl acl(L
aô

2oO n.l. sf the eanple f.s refluaoð. for I t¡our rlth 1 gnn of
metopbenylened.tmlnc hyËtroet¡lort cler Qr tbo aod.lun salt of
phenylþclrasl,ne paraeulphonlo aaitl 2! u.b of, rater le then aeËecl

anü. the eanpS.e le d"letfllod eollestlng about 18O u.1" ¡ ustrng a

Eermrry üa1v6 to prevent lose of volatllc eubstances. Uako up to

2OO m.Io at the samÊ tem,pr qs the ontglnal eanple Eas moaeuroð.

ghoûA any aefds prse over tt¡esc ana eractly nsut¡ìaltacd, lu
il

!O m.1. of tt¡e DtsüLllate rttb ÏO atnall anel a meagur"ed. erccee ofr
2j m.L. of t-O alkal! edd.ed,' llhen bol1 frn 1O-I5 mlnsr und.en a

ntflux eondcnNcr, eano belng taken to pnevent any bunplng or tbc

moet volntlle eonstltr¡ant - the esters - w111 b€ logt. All

"offlelalr metbodts for ttre ctetemlnatlon of esterg ln alc-obolle

llgulcte ag¡ee that ühB reflurlng of the sBlrf.Ê wlth orcoÊa of bot
(6)

alkall sbÌrldL continue for I hour' ¿tlLen sugEpst tbat tbe

t¡ne be redneed to JO nlnutes, vhlIe Hoasaclc ctates tbat elen

thle st¡orten tlne greetly exeeed.s rbat ls analytlealLy necesgary

and. rccomrend-e reflt¡¡lng for tO nlno¡ and. þ polnte out that for e

buey analJzet the raste of 50 nlnutee, vlth the csrreslÞnd.lng rtlo upt

of apfiaratus ard. bencb spaeo fo¡r eaeh sanple¡ ls e eertoue patter.
r

Afüen ¡rEflu¡lngr tb aan¡l}e le coolcd., aD ereese of IO act d.

n
actûed a¡rL tbsn Þa€k tltratc rlth îO ntfall - thfe latte¡r pFocedu,rlt

facllltstce obervlng the ond.¡nlnüo

It 1g neoeeeary to esnctuet a blank åetennlnatlon on 5O B.I. of,

ratenn uslng e*qetly the eane quantltles cf neagents, lnèleatore

an¿ proceðure ae for thß aplrlt, lh,le blaak r11l make any corre€â

tlon Eccesgarpy rtrtch arleea fnon lmpurltlee Ln tbe reagentsr oF

actlon of tbs alkall. on tbe glaes of tlre reflurlng flaek.
il

I n.I. of ÍO alkaLl ã .OO88 grns ester ae cthylaeetate.
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AÏJ}ffi:IDES AI{Ð FÛEFITRAL.

ttp eetination of a1dshydee ln sBlrl.t Ls of the utmet ln-
PortaDcer aÉ tþy ooaetltute, togettrer rlth thB higher alaorolr¡
tb uaJor t"ufn¡rltlee pneaent.

Aldcl¡ydee aalEü prâobably for tbo HoEt patrt as aeetcldlghyrlo -
ffi Cffi - anû hvc thelr orlgln ln the oxtdaÈlon of conreapond.tng

,aIcot@le. FEtÌfüral rhieh ohraeÈerlaee all potable sBlrlt, ls
absent 1n hl8hry r.eatlf,leô eptrftr orr lf preeent, lt ie o¡Iy ln
relatfYeiy emall f¡roportlonn and. oma lte Brcaenco to thó actlon
of heat on oellulogÊo Tbo pno¡¡ortlon of aldchyrtee t¡ splnlt¡
boreYerp of the C H O eerl.as ls lnflnltely greaten tban t,bat of,

a2n
firfirral¡ end, tn tb egtlnatlon of aldettydeo by t,hs colorlnetrte
proc€eaoe d.escrlbçd. later, tbs fbrfi¡raL nay þo ôlsr€gardeð.r

W"
Ae rtgarqdi.e tbe plø¡nraülou of a fuehsln reagent to Þe r¡sed.

oolqt'imotrleql1y fo¡r aldlobycte d,etenrlnaùlon the oÞEervatlons of,

Yal'loug autbona ana notoê.
(8)

Á.llcn statee tbßt the pree@Dae of sruoh nlneraL aofeL gr€atl'y

re&lcee tb{t 
i;Trtalvlty 

of tho reagentr ltbJol.ecbowska -
strues¡ulca Ëays thaù tb tntenslty sf ths oolonatloD ÉÉv€ü Þ
¡:'eageuùE of the Sebtff type stth a).deþdee lg the greatErr thÊ

greaten tho ftehslp ooutent, anG, the mller tbe SO oontent of
2

ühe reagsnf¡ tlso tbo s€uettlvlty of, the neagcnt lnorcaees rath
luencaee ia tb aleohol emcontretloar u¡ntllt at vcrlr hfgb EoD-

conüratlons of alcoholr tbß rqaetlou ls posltlve" û7€B ln the
(to)

abseaee of aldoþde. Euppln ræa¡ts thaÈ solons obtelncril. ln
the ñrohslu-alôehyd¡ detcrslnatf on ¡ ehouLd, Ðot bs matebgrl t n a
colorlneter¡ slnce ðlffcænt dcgrrcee of colo¡l a¡se. not eouparable.

lbcee observatloas çero eonfl¡merl a¡cl tbe fsllorlng æthod,

f,or preÞarlqg thp fi¡ehein raegant ls ree@rr€Dðed,o

Ðf.esolve O.1O glts frrchsln f,n 6O E¡Ir of uarn çater aad. eool.

Sepelately ûiesolvs I BFE. of anhyctrous sod.lun eulphlte fa 1O E¡lo

ef, colal uater¡ ülx the tuo solutlone¡ adð I Br1. of strong rcL,
ebatsa ÈbroueLly and allor to atand. overnlghtt then df.lute to

5@ m.I o
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lhs reageat doeompoees elowl,y¡ as sho!Ín by plnk coloratXont

bu,t ritl keep satLsfaatortly lf etored. aray fron Urlgbt ligbt antl.

at a 1sw tmperatute.

Sevoral reagents .!er€ madc up by thle metbod.r uslng d.lfferent

eanples of basle roEanlllne and. firchsln enppllect by cbenlcal aupply

houaee, and. lt sae found, th't aono eauplee y6BB gulte ur¡eultabLc

fon tÞe eolorlmetrlc ðeterrafnatlone as the golutlona w€r{s brgm O¡¡'

yelLorlsb brost¡ and. cou1d. not bs eutlrely bleagh?d. Eorever¡ tt
(1r)

. saa for¡ad, that the r€comaendatlon of, Crocker to use large

orystale of basl,e rosanlllne¡ thls belng the uoet 'eensit,Lvcr and.

tbe eut phlte fi¡ehsln eolution bolng looro atable tban wbeu fl'ner

ðlvtrlect ftchein t.e ugsð gays eatlefacto¡ry reer¡Its.

¿,LCOmL.

-

Th¡ aecuracy of alrlebycl.e eetlmatlcns colorlraetrle¿"Ilfr dopeotl

on ths prEl¡aratlon of p¡rr€ alcohol¡ whieh ie u,eed. ln the preparation

of all standard Eolutlone, and. for tlre purpose of maklng up solu-

tione to a cleflntte volr¡Eor andl lt r¡u¡st bo flee ffom alôebycls an{l

(12)' 'uslng a good qualtty sBlrtt¡ found. n¡'rfrFt
mE reacltly FenoVect¡ b¡lt for eornpreüe renoval of the aldleh¡nËlea the

uee of anllina phosphate and. Eorltta reagent worc alone qulto ln-

Eufflclent. E¡rt by very oareful fra,etlonatlon of ttp aplrlt tboy

obtal.ned. a sample !,n. shlch Yery 'Ilttle color uac prrodsceO bpt tb

fi¡cbsln neagerlt¡ aaö on redl.stllllng this lnproved. eplrlt wlth

about lO S¡ms,,/lltre of Herf,ttrs r"eagente obtatnecl, Aloobo1 trplaoo

tloaIly ñee f¡ron ald.e\¡rde.'l
(15)

Cross & Sr¡etn f,ollowed the nøthod. useel by tho U.S. EÛæü'
(u+)

of Chemlstry and tnstlLlod alcotrol' afüer t¡'eatment Tlth

p-pheny1eped¿anlne hyd¡oetJ.ortdo, and. the ðletlLlate uac agatn dl's-

t1llEd ovep ltnc¡ ÈuÊ thie uas foled. to ba weùef¡rl and üed.lue.

.å. ruodlfteeL ¡uetbotl çae then rEsorted to tn uhteh tbe aLtlehytteg rs¡c

flret ¡¡olyuerlsed rlth caustte eodar O.5 gfs of BX'ITa¡ sulpbate

per lltre ¡ne adåcd¡ anö. rsflu-ed. fo¡r eevoral hours. OE cllstLll-

tng thle alooholr Lt me fonnd. that tbe laet tralf of tho dlstlllato

g:ave no test for aldohYdt.

ttana and StaceY
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Tbis d,lfflculty of preparlng ald-qbyrle fpee aleobol ls gneater"
(5)

thân aptnsnc to Þc aelmltted Þy Vaeey rho prceured, reett f ted.

eptrlta gf rLnt rhlch neaded. rno prellmlnar'¡r purlfleatlonÉ, and, lt
1o tnterestlngr tn tble oonnectlon, to note tbat ln centaln ln-
veatlgatlonÊ of, epirl,t, nads u¡dcr ths d.lneetlon of thc A.O.A.C.

(15)
ln 19Oj oas chenlet ras unaÞLe to oonplete tb prescrlbod.

$ork oorlng to the lnpoeslbltlty of obtalnlng elðcÌ¡yde.-free Eplrlt.i
In the Bncseat Lnveatlgatloa, lt was Elmtlarl.y found, that ñen

uslng 08.P. Alcoholt¡ tabsol.ute alcoholt¡ t$ netlryLaterl aleoholr¡

oÈrtalnsd flcodr chanloal supply t¡ougsa r and. or€lnary førtlfflng epln-

lt ûw the R,..4.,0. boncl storc, 1t ras ltspoeglble to prodnco aldle-

hy€lo ffeo alaohol by the modlfled. mcthodl of Crogs and. Svalnr fbo
(16)

nstbod as d.lroctod by thp .â,.0.4,C. or by fnaeùlo¡ally d,tetl]-t-
lng eplrlt uø1ng a l+¡I rofl¡¡x natlon ancl eolleetlng ee¡nrate frae-

t1om.

fn eaeb case, tbe s¡rtrf.t rtp¡ treatetl rtth Scbnlffs reagaatl

beforc and. after trseatrcnt, reeort'ed. Èa¡t a eltght êeerease ln ln-
tenelty of eol.orn lnetead. of a mrked. ôeerease as expected - Eablc I
fbiE lnd.lcaterl tbt lnetcad. of reurovlng thc aLdlehyrlc¡ a oonetituæt

rus plreaent rhich, belng unlnfluerr¡eod by tÞ esustle soáa and.

Dbenylenod,laml¡¡er oB Þy the ellvor eul'pbatc¡ EBE betng earrled. orrnt

l¡to thc ftna'f' d.letlllete1 and. raE rocorqdtng as alôehyele hy lts
neaotlon rlth the nrsbsln - Þleulphlte.

s4E!EÅ'
Depth of color Eoasured. f.n a oillorluster after 15 mine.

Ihtroateô 2,É nsthylated,
Let l@ !r¡f.r of eËstlllaùe
Znd,mrrtlr
Jt9ôrfñür
btUnítrn
Sthnnnt¡
6thrtnnil
laet I@ n.l¡ of c1!.atl11ate.

Íhr Éepth of col.or of tbo etanèard, belng appnoxlmùatry l+.b red'

r ¡6 blu,e vieçed through a tlcpth of 2.5 cnre Iovlbond. acalc.
. Thls constltuent ças thougÈt to bo acetal¡ and. the meühodl'

pnerlously condr¡cüc¿t as dlFcotod. by the Â,O.A.C. ras Eoôlfletl, hy
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f,lrst reflu¡f.ng ths alcobo¡ rtth GoD€c E_SO^ $ n.1,. IFr ¡.ltñtr ths

cond,onaer raa held at appro¡tnatelv æ#roä a, eu,Ínont of atrr ng
d.rau¡a through tþ aB¡nnatus - thla mod.tfleatlon raa adopteê rlth a

rl,e¡ to hgü.rotyelqg tþ aestal to atêchgrdle apd. aleoblr then d.lerrfry
OG

of,f the atüobyô,e¡ rhlah þolls at 2l r rlth al,r¡ On eæ¡tletl.ng

tbø prsBamtlEn anå togting f¡raetlong of the flnal dl.stt.ll'aSe dtb
freEln reagunt, 1ù ne Ehorp tÞat the al6ôbgêø eontcrt of tÞs ln-
torwtttate ðlstt1late me llttle !.mproyodl fñm tbp orlgl.nal splnLü

Íablc 2
ÍbtË treat¡¡ant 8111 be roferr¡ed. t,o ea

4t
hgt
w
5o
h9
46
&e

bofurs ÈPeÊtûÊßtr

Ecbûed. l.

Ì
1.45

5s
*5

2É netbylataù
SIR e itistlllctfo¡

ùbs lattor eplrl.t rùsn Vleled. ln the lovlbod. llatonster usf.ng

2.5 eall. gare 12 rcil + I btrue approrlntely.
ISOO ilr}o of thl,c sptrtt mc tbsn troaücð tlth !O n.l. at M

S S0 aril. lmsd.taÊoly ¡tJ'etlllc¡lr tb dtlatlllats bcl¡g cst.Laotcd'*r
2h

!O n.1. o M ñ OE ad. egntlnußal wttrI le¡e tbqn l@ n.l' ræalncG'.

Eùo Gllstllxate r3 tuu t"or nr thorcoqghry chrkæ auü lurod'l'atsry'-- .

'lD[,E[iE 20
hpth of eolor msnr.ed. rnffilõrLnetsr afüor 1.5 rtsr

Depth in ffi. R[ga. fnEn Ðbü.o

Batreotld. AÉ æthff¡tadl,
lst 1@ Ëç 1,, of å.l¡tillcte
ãatnr
3!û rr

htnt'
5th''t
6tb t It
laet l@ n.I. oç cllctltr l"ate

tbe ûaptb-of eo1or, ac bef,o¡per of t ho stanûarrd. bolqg tppro:EF

luately, h.l+ r.e¿ * .6 blus vlweô tharough a depth tf 2.J €Er

LovlÈo¡d, ectlc.
hrùhe¡r 1¡vcctigttloa uslng a aplrLt sunplc¡ rhteh ¡as eßpoel-

afly etram fr¡l tùo lrtrypraor filoq a splrtt dletllletloa eÈ tbe R.A.C.

ü1gtlller?r Eatü ùettsr regults. fbls splr:lt Defore troahonta

¡hon eqparctt rlth t,!rÐ 4 netsrlated, eplrlÈn pnevl.ously u¡ed.n

ùseted rlth fi¡ohstn reagent.

Deptb ln ous. IntcnsltY of eoleq



(¡ÊÐ

Gnûfü.tË tÐ üt''*tü"låtr ü[r.ß*ûü #ft eÎ,t" tùr dloüt ht
ffi@; MtrÐ !ffiffiot#ffi'rbûffiË ts tb f¡N*r
5 gnt4r oû ¡n¡r lütm ådtrû qFrI l1fffiô tû ffi,
t0 emr ffi ü*$ffi#Stf,f ffË ¡ilúri.t ftülË ffi htrr nflN,nouû æ
e *ûeffiå r åd @k fß *r t& df#üIce ætætru t'b
IlltÐt lü0 u"ln *al fu Id, eff u¡- CIf &úGfLiltÉcr

ûlt#,Nmu¡ e lltnr ttmmnp flarffi sffi .t#lmÊ ürtrr¡:rs ËBúÐffitË)

Ésü sËd. tfumñenü th cfr¡mt!*m. FH,r¡ æ#ftffiù iltt h ¡np

fhmrrt ìo ru lmthi[ sr Ehia fitrd rr egst¡il m¡¡müodt ti¡ ¡h-
tËf"¡ æ tÐ tlilI ürß*,l:rdt¡¡ ffi mdt* t*hl*3m ffi ry*ûæ

ruûh arf ootæ tf¡Ës l,$ mÍ'* til¡îqtr
gtÉüttfWn ffiÑ.

TËffi.#
bb&r
b*

t* örútl¡tgrf, gl &úhÈåttür tlrrúruû æü ltcthri å $ sÛaoth¡t I
fr æb d ütß. ütth 6ELrt ófm HfsB an;norlmtcly

t^J+ taC {rÇ .6' hlnf} ltr â{t frr 6tltr ¡ UÊ mlru {'þt
frimr fnfü,qtr tb ü,tflæ:ttf ææ¡acü f¡ ¡tþüüüûrg rtüaûËrÈ

tËr rfæ,hû,r bnm k lne tår æffi cf lnEnrüf ln Ð
dil*td, ql¡¡'|Ê tür ÞtBtÐ,tü ftsl ffi!,* ür M Þ ¡t/ *
Iq/ ûryil rttt tb¡ûrr oarlrCnonû¡¡E rpxlåtn üfÛÞ' Eulffir
ffirffitnÜffi rû'tfrfü ütüttruftr {ffi mÈ ¡ffi tæ wtr
stæf$fc¡ñlf ffiû b ruaÉ fÐ ùrüffißû' roeqgñÑ ¡h/ C þl,

m tb üruûrF *fn¡æ** tt tü ramffiü, þ frf.fff th
trutffi* of #ffi &/r n* to nll o nUtl¡ ü Þfil.t üfü &I
æû ¡nW ffirl ütß' hû¡ @ {tl rÉ + t Eùr ffi
rnnmû. tE@; ä-S m¡ ffi,l fautþmü rmlrr ¡tltbwt trtr
rÜltrttü dtr ù¡ffit lr æt ñrl,ilrEür.úlxp [t t¡ ryrÑ* tr
ffitoü
ryünûû æ
ûñr rfrntfñ un h lrxn @ d' tf * Ð eil*
¡nrffi, Ð tür qûeü¡{' m b rff,onö, ûü ÍD fUfuffiln''
tlml



I. Sensf.tlvlty of Schlffe ?sagþntt Eaðo up to the d.lrectLona of -
I. ELYove - Sl¡mondLe F^A,IcobolH llagg L87.
2¡ Wang - Erttlqh Chonlæ.l Abãtracte L9f2 A ¡ngo 763.
3. .Analar Btaadar"d"s Page 285 lgrl+.
[. &treess fuch"sln anã. SO 1- grn frebsln / tttre SO hbblcdt ln

22

S. Exoaes SO
2

(p¡te¡nr.ed, a6 A. O.A.G. )6. Ex,coes froheln
(prepared. ae Â.O.A.C. )

7, A.O.A.C' [e. t - ücthod.s
8. À.O.A.C. ffo. 2 - 88Et ttg
t. SO hbbtetl Lnr gnd. eÍosas

10. Ch¡r'ehra¡ü - prspa"atloD

K.â.RL TEIDHSEOF}:R.

tt lL eolo¡rless.
å ena fr¡ehole /tt¡rc

Io gme. Eoma 8o1. / lt¿æ
1 g¡u. nrõusla / Llt\e.

1O gnm. Or*Oj aolrr. / ltttø
of Ana1yalo pege 144' l9fr
f.

¡pemoved. by Èolllot *oLgH; /t**
glt@n uncte *.lildàhydLosr'.

amncnt

-

-T-
rg
T6
fr11
,+to
{5lr
73
59
66
65

1.
2ç
3o
h.
5e
6.
7o
6.
t.
lo.

A
8ptr"lt unt:reatott 2 /

25
2ø
17
nlr
355
275

85
73
ô1
79

20
I6
Hll
155

8l+
54

Stand"ar.tl 5(}
lùo
52

lfhc tteptÞ sf eolop of the etanclard belng apprroxfmatoly 6.5 rcü.

ad 1 Þluo rhøu vfiloa through a itreptb of 2.j cas la tbe trovtbonô

fultmter.
îbp eonelualona .to be dsara fron thlo crp€rLuoat.

Eggffglå 1. The pneaenc€ of, much nlnaral Êctü ($) produeoe too auo'b,

deBth of eolo¡. ln tbo w¡itosed. alcohol an¡l bsaee small atld,ltlo¡ø of

alðehytlc beeone dtlfÊtou]t to dsteet.

2" Íhe neagent pre¡nr.ed, aE d.lreetod tV Ul¡rng le not aololÈ¡s

and, tÞ s@11 atld.ltl,one sf altl.ehyÉ.e cou¡.d, not be neasured'o

2
J. Stnllarly ae úl,th Ño. I and, the preeenee of Gxc68" S,

rendÉr this ntage# unsultaÞl.er

h. ExaoEe Sb 1111 f,o¡s the mblEulphf,to conpor¡nff rltb thc
2

a¡d3ô a1dleq1nù,e¡ rlthout tÞo latter lnflü€'Dctng tho fuehelno

5o Sene ae lto. h ewn though the dllffertnos Íaa @asuraÞLc¡

tho rcenlt ms not lntlLoatlve of thB addltlon¡'

6, Þreeeo firohefn neeeseltated, lncreasfng tbø tloeagD of
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ff So-(oatu¡atoal eolutlon) to dlccolor{,cc tþ rcageat" anrt yet23
tàte rægent gaye thß brst ¡raagp of eoler riüh ùlp add.ltlon of
aldqhyds,

7 & 8. flreEs neagæte, 6vGD thougb pnepared, at tþ sane tlre ad.
Êo ths sanc clf.resttonsr ahor a varlatlon Oeo probably to the amotmt

of sO eontal¡ad. - thls l¡¡d.leatee th6 d.Lffll.a,nlty ex¡mrlansod, la
2

quotlrg etand,arrcle for ards\ycle-areob]. oouoætmtlone by ths
IrovXboael Tuitwte!..

). Thls roagæt gpvÊ the nost satlsfaetoly rædli,agg aa tÞs
ðlffe:rcr¡ee Èetrcca the do,sagor of al.eLohyde raa Bqarmnable rltb a

earùeln A¿greg of aocurac¡r. Fowevels, the roagcut t,s allffloul.t åo

p¡loparea so aa to oo¡tetn aluaye ühe eanÊ closagu of so o

210. llhts rmgett GonIlafirs vary fawurcaÞl,y rfth ïb8. 7 ad 8, and

al'eo I{o. 9¡ lt ls esclly pne¡nrad aff ean Èo mdÉ uE, sÍth æaco¡ahls
ascuraqr to a ctpfìlnlte standartl" aud. tt 1e thle neagoat rhleb ls
reoomcaded, ñr ueo tn ùhc cotor.lrctrle doteñlaation of aIûcþdtrco.

Eorevør f,rm the f;l.gn,¡¡eo Lt can¡rot bo eonùludrü. ùbat IÈ f.g

noaouring ths actual ôtffErsacaa tn eld,e$rüa eonte*, ae lt rcülô
bt 'ncocðÊarr to ærk ln ¡nrûa ¡lon mtlJ,l.on to verlfy tht c polnt¡

2. Aldchycle-freo Alæbol.

l. Splr"J.t r¡ntre,atoü, 2É netUylatedl
?- sptrlt r trsatctt as êþÊôtG6 È'y a.o.A.c. pag¡g trh4.J.$plrft I treetad ülth N g.O, REFLUXÐ úoC5-bor¡rs rtth a2l+

cnr.rsnt of alr, thea troated. ae $plr{,t 2.l+. Sptrft 3 afüo¡r d.lotlLlfng õrr fia ofl rtthout t-reatceuû uf.th
nrü¡lùqrlourðlælnc.

Rægonf. Iuüarstty of color.
Spir.ltl3,rll

1. å grn. f¡rchsfy'Lltrc fi y 34 eO

80 bu,bbledt lp and. erßerss nq¡ored, by bottlng.
2

2. .Ê,8 A0A0 L7t

5. å em n¡ohsln/ltt¡cc 50 ,5 5ilr W
SO hbbled fa ttll nearly ualorless, then allore.d. to stanå,

2(cltgbt ûxocaa of SO2r but elocae not ncaourrabtre.)

?he dlepth of eolor sf, tbp etsrËard. bel¡S eIE)Fo¡. l.t rcdl Lt 2.j
eE¡ cell¡ lovlboad, gcslc.

L20 L63
stffiLra



fheaa rseults shor that aven rrlth clf.fferent Schtfffa reageute, th€Ft

Ls very llttls clecrease ín eolor Þctraen thc untreated. a¡¡d. the

treatedl e¡r1rlt. Et¡c eplrit nsed. ta tbls exper'lnente ues 2S

ustbylated,í lt vas thea d.sclcleù to rleasure tho pnogreselve

d.evolo¡rent of soLor ln tþe d.lfferent fraotlons. of tÌle ûtøtlIlatc.
,ThÊ eplrlt usad. for tht s lattsr üast ras orðlnary cmsrotal

fortllying splrlt.
lhe oplntt nas reflu¡ed. îolr 2 bours TIth eonc E So ad, a

2h
cr¡rnsat of atr rae d.rlveu througb the aplrft and condena€T¡r tborÐ

tt¡¡ougb aoü p!ìEvlouely treateíJ 4 retbylateet splrlt 1n a tcst tubq
oc

heldt at 5 r rltb the obJect of eolleettng any aIðchycte rhleb ls
el.lntnate{il by Èhle troafueot, ard. neaEurlng the color d.evolgped Þy

Sehlffrs rcagcnt.

Afüan thts treatnent, the aplrlt ras reflnxed, rÍth l,O grna.

of a1mlnl@ fotl anû lO grts of ISeOE per lltre sf aloobol¡ aftar
dtll'uttng tbe splrlt, rtth 5É uater. lhls ref,luxlag f,es csrrl,cd. out

for f borussr then dlstllled.r and. each LOO nfl? tcre progrgsslvsly

sollEctedl.

Ths gebl,ffis reagenta u,eec[.

å g¡a freheln / Lttr". 8o bubblad. lD and, 6rf,,G6as nmoveÄ þ2 Þolllqg,
Prcpared ag Ln tst

l.
2.

lneated,
n

let lOO m.L. ðtetlllåüe 2.5. ¡ 2.TF
3.75
lr.5
6
15rræ

trnÈreeted, 4 nethylateil 58
Trcatoð. 4 Ë ee 5O ataadlarc!. lO etandlarô
Ho. J splrlt on prsvlous IregG

A bottcr Lndlcatlon of the tro reegeote u¡ed le ssen ln thg

f,olLorlng tablc rlrere thsy are both red.uoed to a @@on ftotorr þr
.!hle puFpose ths tço Etandtanil.s ebscn Eere conpar.ed.¡ aüd. the tablc

emBlledt taklng tho stand^ard oÞtalæd. vith reagont I as the eomo¡

ataad.erqql.

Bea'gsÊt
¡+

6
7
8å

11
15
2'
5o
ha

tû

E

n
rt

Bcagent I
Raesmt 2

gplrlt

S¡r1rtrt
tntroaterl

R,eagent 1
L.75

2S natÌ¡yl.aþa

Deoth of eolor
Bcagant I

Intengity
Eeagsnt 2 Reagent 1

!O cns.
JO gus.
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( eoat)
&treatcû S.V.R.

Depth of oolor

I.75
lst IOO B.Lr distfllate 2.j

2.75
5.75
4.5
6

15
50

nsthgatad, 58tr50
Stnnds¡if

KART WEIDEHEOTEB.

IntenalÈv

-

2.b
3.6
4.2
5.1
6.6
9

L'
,a
25

w

28.5t
20.o
18.O
15.3
11.I
8.3
5.5
!.O
L.3
1.O

Th1E lrdlcateê tho ur¡gnltoþlllty of usLng She netbd outllnsd,

forthtg preparatlou (sngplled. Þ tþ Custose traboratory d.th ¿hÊ

kinaf penrfeeloD gf [r. C.B. Cht¡:lehrard) r as although thene 1s r
pr¡ogresstvc Asercasc 18 alelehydte eontôratr tbc Last of thÊ ôl.atll.lato
øt L/7th of th6 total 1o ths onlf fraetlsn úlah ls reasoaably froÊ

of alüchydl€.

It aleo ehore tht ths fortlfylug sptrtt rùleh ras ÍLthånß
troû thÊ R.A.C. boud.eto:!6 f.s uneultable¡ nheo conpared to tbe {
wtt¡.yiaie¿ es tho d.letlü.ate of the latten; after Èreetneptr G*
BÉaed epprorfmtøly JOO n.l. of ühe IOOO E I. t¡,satad..

In thc oa^sât of 'tB.P. AlæboIF aud, rlbl.rÉc Af'eob1f, obtalret,

f,rcoe tþ ehmlcal ¡upBLy bousegr wbam treated. as Èb6 2$ nethyletcd,

alostrslr vcry llttlo dlffcrancc f,n tþ eolor ¡ræ,ctlone of tha

ell'Ettltratee nas for¡¡d.. Eotevcllr a epcclal eaaple of eptrlt
rt tbd.rar¡ dlnrlng thc aetual rllstlllatlon of somo rlne at tbÊ

colloge dtlgtlllerïÍ Bctor sfto¡ t¡rsatmentr a Eore eatlefaetory

reeult - 3t8 FcßÈ.

trn or{e¡r to aEeertaln ths etags¡ durtng tho splrft nor at

thtch l,t muttl bc æet eultaÞle to .ôrar thle eampl.a¡ ths ¡lletttr latr
ças tcsteil at dleftnttc lateËcle¡ üho aplrlt belng wltbd.rau¡¡ fir@o

tÞe naplrÍt'safca aad te¡tod. agalnst a aplrlt referred, ts as

lstandßr{r' fur' purlros€ of eoaparlsoD.

ÂÞpnox. stgth ¿i T1ñ
f,ütrD dülaú Oolol luùonalty agplnat fio. I

(standard,)
lst day 2nû tlay ]!cdl. ey

!.. l. t.ItStar¡dar{f-
Felnts 5Uv' 1o ¡llns after 1.7+

1
2.

l.
h.

splrlrs 7offitäil"*"o, o'er r.h8n 7*t 15 mlna. afieD ehangLqg .87

2.2 2.4

1.8 1.6
1.2 l.O



qlÍþ

,lrrt
4irr

T
t

lOr tr tblls ûË sÈügeü oÍr"
Flu thê ft"gmæ tt me atocfüÊdl, to rN,tùit¡er tùo rpûtrtü ¡alplf

flur tþ LtDorutory rfler thc Eplr|.t hßt þoea s@tag ffi 5 Nrst
ûo lt Ë¡ tt tbt¡ üttgt tht üÈr calr{t psoèrocdl a ulnlru &rt
gf er¡æ üt& ttr ftübln ¡ruetat

flhùr ryfr4t ns fuu trstd, to cl'lnlqrtü ùhß afdtrhfü; !e¡n{'{
preaüt 1- tcÛ t6üt

f¡ cttæÊ nc uû¡ Ëo ræen¡¡ tÞ¡ al.doàyilr llllæ€nù il ùb
Ëtrttsü, rrÐlt trcatsü, ç r¡ûbflatcü r¿Ëüt{Ì, bf tm qmtl,tcttW
ælhoù of Íanlms ¡Fd bEÉtef - ffitfih sùõf,Gst abtnacÈ¡ pú¡Et

Tft5.19S' hû tt nr Supaf fn¡nss,f,Þûú to oDtatr¡ aD mûIrsl¡t t¡
th¡ lodl¡o tf,Èratlo*¡ thl¡ m¡ ð¡c to tåc ¡rFrf€ßÈt of tþc rl"oeùoL

lwtfi,c {üFÎ¡rq!,r Ulth E&Ð pû¡gÐ 596 - cr¡[tcLæ tb¡t itb
uc cf l1cobstr te ül,Eactrvü, t&t aftuHntcÊr tD tàr Bt¡Unr ætùoðrr

(ûlcb ts e@et¿i!. on ttc æ prf.nclplaut) ubulü, Èt tvolüs!. r¡
tÞF rrl Dñetll¡* üB üüqtr relatlvcl'.f ruI'l gnntlttac of alooüol.

(ururCr ø* W, lntsrûerla ülüb thc toû,t¡'t of cürreh runtlorùrt

^t¡ tà¡l.r lc tbr ñly qnnntltatfro rtth¿ÈË üûüfnrtlng tb
. rl@ùt {s gBtrlt, tDs ootoçtrstrle ætàoð. r¡Ëû, of, noococf,ty

La rccnutql to.




