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my sttcfe s@l.wat lift fr#t®l.» m%-

#f tlis %m ptim 0l*s« 3.t®t: tit# 1* 

i« #vtita% tmt thmm is ttill m «»t fm • piftfl--

fMS; pi'#W«a tk# pwlfi©mtl:#a ©f tfe# ©#» 

%#«» %•« .piart «f s. f#s@&yeii pr-aix«« 

#tmMag -®f to ®f t&«-

llitmtar# iadlesi#€ ttet wicb wo^k a. m'^mm 

mmm mmmemy te fsimtslt: « ^»sis for tto fr©3©©tM. 

©f %h& m^m 'ttmlF .i#t» Mb l>««.:ii 

eis^a&terizad# k gmm^ €#sl., t# mteeat tfeit pmm #«ot®a6% 

tfe# aatttf# ®f t&# »M«ii ttef mAmm-

iMm iutlmmm #f mirioas km mt Tmm m^lwfm'^mitf 

©stsbllsfe^.. 

Of thiB wtttt mtw ttet f«l«tt»f t« th# 

©•6Jf#teaoid® i» fl*t» w#!-! 'm# tstftaiiii %& 

tm&iBh a fou^stioa f©? t® tfe«-

p:»felsffl ©f O0IOIP »a«al» III pairti«imlM> It mm • 

!•. ftt M tb# #s3rot©noita •art tfe« 

p^mmut im tfc# 

!• fo d@t@raiii«» fey ««a# #f Gl»o«ftt©ft®piii«- a»slr«i®» 

tf tlie @ar0teaoi4s mm wtmm tfc« glut@a tw pwmmmmm€ 

hf pwmB&at co»«@?tial 

f© lavsatigste tetafly muf MthmtQ wtrleA 

®f mppsaitefc ta tte« pwMmh, 
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t»# flmM 'mM i#»t &f them ohj&otimm »«r# mMliiwelf 

mm ftf hmt of the 

f»v«A %# hm «#&• fflore ttoa pas 

0mm. t# %hm indlcat#i th»t *«»# ®,f tl.# pigisaats 

mm &xiimm»%f i«Ml# ia thst 

others irer® &.lmoBt Mmmtlml %» #f twpertles. 

it tempts %@ ms# %k% a#t]fe©d8 ©f eat®t®B@tA 

mn&lysls fot tl# ®f th^mm plf*st« tfeat 

&t tUmm aetliM#: w€r# mmmwmef 

to«tee tMf '©©aHA M ia t&# p»s#st: 'W.tfc* ttl» p^s# 

:®f pr©bi«» r®s0l.ir«i iatd » af tlui 

ts^latlGn pT9pmT%%mM #f plgf»ai#* iattafeln 

la »*-tte®€g *«# ant 

«#i«anthia, the ohlef mm w» wsMx 

e.oatr©ll«sJ mmM:%%&m %m ®»t«* '%& »ii ia t&e tieatlfi-satisa 

©f some of th@ ^amaf s#» «#y® fdatii pmmmt-

!» 0#t» 
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mwim m 

iifto# pig»at» iavarlabif" mmm i® 

mimtm qm^atitim^ ttMt 0k0Mml msBtitutim- mMM %# 

iMvmUgm^^ miy wim tk» miwmt &t t&» 

tecfealques @f aierooteeaiittf,, 

&f mm mMmmmM. 

hf Kuim, ^ Fmlmw* 'fkm UmiM 

immlB, sf tb# -issritttBOid ssolecul# t® mm km&m-

%m mml&t mi m sUtpfestit #srfe» ®f 

toaais t@yMlaat#d,-m% 9mh #ffli hf s 

fb# fcaswa 0«rot«aol4|g Aiitm ia ffet ffp® ®f salb--

fom4 m tiags, bi-toxflmttd 

coastltutiag -%:te @ls»» wsmfestitutM 

fhe lite^atiii'#- mm 6«©t«»«tis liAS a4«imfel.f 

Im a aanfetf' fte« 0h&ptm 

m «ttfot@noid» C8| 4a Qil«ikm*s •faremtise ®a drgsal© 

.1® taimtol# tot im #f tk« stf®et«, 

l®©to#lst®y*s ffi&aml |t§:| #s ^fersaatefir^Mt .&iA. 

Strain's mono&t&pu 114): #a tli« i,#*f mxkihmphftlB st« 

f©t' tkfly i»»8ar%*4#a» «if ©^«xi«#at»l 

AHl giv# fttit® s#ftt#ae## t® tm 

mtgkml 1^) 

t&# wmU mm tMs satej-i«t».-
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-a* 

la mm the «f tli« 

!«• #f f3ri«e i^©rt:s»e# »4a#» fey a«# t^a#w wmmtim tto® 

mQlm'^m splits la I*# if.l%,to tm at*allE»B#©ii8 

addlttott ®f wmt#!-' At tfcfl! potat mf tte#. tw® 

a#3.«e«l.«:§ $f ?its«ia 4* 

la fcis tetk m. isfesttiiatogxaphic maslytieg. i##te«i,ste3r 

tafeg s-mmmtmi, tfc# !»«« p3F^#dad%® wMisM xtsiAt wtea pmmlAm 

m- wi i-h tkm mniQm- e«®t®aes* Is 

gsa#fal., tm f%m% f#ial ©f pttsci: Is at t%m wtm^* 

aM8&f48 •« 'kmbmm mm. ¥s fmm% ^%m mUt&U tb# 

mf to# ruptijae®t#, 

fte«^ sMit'ifta -of mygmm titm tkm aiir «f mmm' l» #.tth®af 

•#f t»» 4i®tlnetlT« «#i*# Sk# fljpst is a «l0w aMtttiia,, 

taf« « #*@a foaf eampletioa d«p®ndlng mp»» 

tfe# pfefsital strnt# #f til# ®«^l«tS.oa tk» 

mmvmt ©f ©lyf#® #©*»sp.©aAt wiM tkm mmMT #f i©mM# 

lo study ©f mmy «f iatt*s«Alat# 

Ha# ij««a reportM la tte ,l.it#r«*lwf.« 

l»r©i' (iS) M&mmthim mfMmlB la #©ata®t 

wim ai#' s p«T-©«s%®g.# |.a©f«s«« Im yelgfet #f @«lf mttrnw 

twenty d&f8# a ii«f# aftsf :i^ Aafs*. itmis 

i M )  M B o x l t m -  m & M m t b i m  # »  m m  m i t m '  m p Q S u w m  t m  

sir mtmetmA aii4 ©fer©»at@:irapfe#4 tbt :plg«f3a%. It 
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thmt a mmimt #f fetft €ii mot m&rff tfe# 

mmp^itimmt fiartli#!'* Xate .saft SmAmmm (M) mtmtm %%&% «if-

#xMis«S fe0ta»@aif«t«»© is p»*tl.y tBts ®a^g%aa@«s 

iiF&t©]fe pmM iat# t&# «ethyl al#®fcol. pkmm io p«ir$ttt<ja» fit® 

flFi6«rti«s toft is tfe# f&a.s» i-t- aa^fe 

stxoagly* thm le tit# Otto#*-

iiiWatigatos® Iw-f-® mtmA pmmm@ mt %mm» of sty©iigl,|r 

&ds€»r1^@<l pig»©at: My«t« ia tli<i tMeamtsgTsa®, teit dlsalse 

th&m with th« Stat#®®*! tlat wmtm pTQb&htf 

aatfiirial* 

steoM «M«" ®f ©Kygm mMltlm ®0®«ars im tfe« 

9f aa I.b t® tb# elswae## of *i»' 

&hmm teaotioR^. mia#8t tastitatif, 

la tk# preBenm -sf -iMt.s -aM i®'fea C®) iav# 

patsfttsd the us# ©f &m&b m fjr« f@t 

til# teieachlag @.f d#ttgb» 

Quite ree#atlf Bmmm »md Womm^^ (S-Sj Mwe 

tiils mzymern fMf tbst it is. mm strati© miAam 

mad Mhm that It will tb# €o«l>l® fessis ia »B«%iBrat«€ 

@ila ail) •!# »@11 »® tbmm ©f th# 

ffee ®».sfa« is snifv# lm4wmm the pi ®f 6^# mM f.l,. 

with m. slight #^tiaiya «t S»S, It i« Mmttey^ W 

ltdftt,* 

Wwm Me ifoit etiolated «#@4l.i»gtj, tt»ia ©#ael«i®« 

tki^t thrny mmtmlm #»ya#« Mewfc t&« hmt 
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4id m% a study of tm mMlmS. 

Wmmwrn^g. Ms nspsrlatnts #sp%«|g» tii# »eii#*:ltf #f 

ptwitatlons . îast sm% i» mur mTk witfe t&# 

t#a®id p4ga#®ts,, . Am mmf %# ##aol«d0fi frm thm 

©f m# oolor In. mrn^ it -Am*. ««% mmt^m tis* «§8|'*» 

gli&ieea Oĵ uagd .%y Mee^tiaa 

Slaoa the ebroniatograph is 0«©fe. & dsllniite It 

#f:f«.8 tb« mel#®! smA #ft«a tk# l»r wbtah pattif 

'eolorM prod not s oaa %# 

ii .1® of fusdsaeatal that Wm p:?®®#®# 

itself does not alt** tb# M, 

©lalM tliat adsorpttoa do«® ©aat® partial. ©f 

f if seats, f9T ^th Siiina art 

iM%) i^iaia tkat mttmln pairti®silsfflf 

Btmmglf &etiv@ •«»«% *111 mmm tMrnrntmrntlQUm Mm 

«@fttal evidenc© l» 

It Qf GmxTBiB^ tmm tliat ftis$ffe«a%s 

*it& oxygen, ©xMitlag ii&t«i^lals m A#ii will #«««« -AifSt^na^-

lt©ii M til® p%gmm%^ bttt #wii mw ^ #wilF 

f«««dlied. Th« work ©f Holmes ^4 Cor'bett {10) #a pure 

•irltsBta ^ is ##.lf ^p^fl^stal #wl.#«a®« t© i»ai-

#st# that such i«f t«fe« pl.a«,». A©##r4ist t® 

ti#ix results all @f tto astt.- &itg#rMsts.,.. wltte tfe® 

#jj»ptioa Qf g«.l,: *1.11 rS.s« t» •ml&m& 
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wmm I m  • f § f  tmmm% 

wm m^^nthin %m etniitlsm* ffe# 

aft#* #liitl@a mai etf»talXlsstl<i-», te#tte aeltî  

lower ttea seaxaaiMa #aft «fe»rptt©s mmim st 

»#*« lengths. The *@i$ aig©*!^^ &«©««»»* 

this A, is stroaglf dextrorstatory ia t© tli# 

•stiiiaal lefsfdistdty »mt»atfcta« 

A Mi a««l«#tst«r* s »«!: inoladl#® tfce f&ll»laf 

stdittoaal fmtBt 

1, The mmttm in #s*«tlrw€ fer a t^se©-

®f î iae. . 

t. The 1#, «®m tlias %%%• 

i* fitb tb® mm 

mm mhQm th% osigiaall »itfc spif&mst#- Imfptm** 

mantliia and b©ta-ca*®*«a®) t&®y s» 

4« fli# t®ad«@f to îtr# kmmmlmMm- immmmm ia %%m 

fe«ta»©arotiea#,,. -^fptoxaathl̂  ««*xaittMa» 

5^ AXuffliaa caaaot 1®. ttset lb# separate mm.mMtMm sM lt«-

Isoaers# 

B» fh« #{|ttllibi'|.iM mmmuthim sista*# glm& mlf om« 

of plg^at ©ste-fiflaati#®* 

7, A solution ®f aay #f tiii stsEsatMo pigsî Bt® s&©ml€ 

B©* k«pt longer tli^a mm 4mf %i 

is tm he aT0id«4,, 
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i* pigseats aar# m&m smt^M tiima tM pitMat 

pigmentBm 

Wm& pmM%mtim ef tmm ©ilia fl| 

tud extsEded his preTious m wttl 

•mmpl9t® mntlTmtim ©f s Is 

mtmAf ti® eo@ffie4#Bt of tfc# y#s0'ti©% h» 

f««i. St i«- s slJlgli* tead#a«y towAii 

thm :^m&Um'pwmmeMm mptilf fetat 

i« «8M in the orystallis:ation py»ess only 

&m to«. Isolated e-rea from m s«iat.t#a «ttfi-satllf #»taialiig 

©ml? tb# ifioa®riant Oryetsllla# I® 

p^Tfmtly stsfel©# Both StxalEt <24) wt St#»»-

fet>el£ bM Petersen (21) fa«f# ^««slts wM@i Im 

gsaeaeal .t®iid to G&nfim t&« work mi MmlmmMmT m tfe« 

santhophylls, 

• I® km9 s» f#t s«€©M«i.. €«all,-ag- wî h 

fr0p©?tl@# &i thmm mfmthBtlG plg»®ats» A 'fe:S«wl@4g« 

#f ttiftir r#si«ts»«» t» mM mMm 'M ®f #«asti-

valut. I* l» pro^atol® that tills i8#««rl2»ti« 

may play a, Ift tli« »#' tii 

lining plants. 

la fi«ir of tii« teaaia#®# witfc wMcih »* fî pisats 

,pt.iftlGml&ylr %m %Um t'ss® 'It 

firistng that a© mm%%m ©f !%« Ma» i}««a «i« 

la®? ®f tke m^^iM mmi ^mp&m pigmsmt s©liitl©a® 
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mm. ®f hmt m t« all.©* fm 

tte-eti immmtl-mg.' f#t ia tl«- t&tr# t* »# 

©•f ' ••tt# msM mf hmwm^ ®# 

sttSBg wmtm not ga-pmimtsi- '|li® pmmmi plpseat, 

#t tte '̂ *af fcaw ls«t ia Ife# at-tH## «lis@# th#f 

$m mt& soiutole. 

^*a Eftattep&ylls h0m%^ s l̂is tk« 

«ii€«g© ©Ettasiv# tttfe @»l mm 

flatial ao«ti% %m mm 'to# 

M» MHOM BY XFE**«3R |IS|* 11M«* T®A#4TT#A® .SLT« TM P%§-* 

»sat« I# ft with lut®ts, :iiwk »f tte# ylpieat 

fe.«e#a#t «plffcasl# is tM «%,li»ar-^wi%fefi ale»h@i 

•fSPPtitlOil. 

Although iate: »l f.l4| #l»la a® 

wm^ chaage in t.a t&« ®teo«at#gtaplt iwm 

•m©i€ 1st** wmk ta4ieat#» t&«t Im tfe# m8-m» 

l«Mag witk Itt-lttja iwm aM 

F#t«x»@a Csi) tht@w®t ttot at Mmt thtm mSi pig«lMy fiw 

m&M immsiM9d pk^mmM 'Imwrnm mm tmAimt^ W 

gwmmrn. • Smm ®f tm plgmm$M mm&A %# sjrf 

I» m simll&r mxpexlmmt m Straia fi4| sliw^ thmt th® 

pigmut I® mmtf wmmMlf %u tfe# rnl^rnm. Is 

mm ato3.« to ©rFstaWi* @©'4#ir mi^h pass#t tit# 
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«s3.i»a hut mm% of fay may pm-Qt that, Ilit aatti-ial wm 

ii#is©gei30s>ja* flm ®Stmt «f slilut# acid «m Emmatbis 

m it#:# aet »®« t# 

earoteme apparently l« m% alt«r®i by stM mid ttmtmmt- (14)., 

Mmmmaw 
• Tn^'^Trn^irnim) ' • 

til# tfc« 

ties of the corn ©arotesolds-
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Garottaft44«' 

iMJiaathln 

OffptaEanthin 

Mmmmmmnthln ii 

I##g#«anthia t 

*##ii«mxaiithln # 

i®oeryptoxanthia 

ito-beta-oaroten# 

2«ax&nthin, 
part If ©xidimiSii 

CyyptQxanthla, 
partly oxidised 

partly oxidi?,ad 

S»aiEanthin a@td 

0ryptoxantbin 

i i ' #  

lit® # 

ta®. * # 

§iw«« 

€mi -4SS 

4SSS its 

#ii i m 

4iif 

«tl 

4i«| «SS 

4i01 

4??; iiS»* 

asffib#r of hsmimrn 

Eeohmeist#*, 
Strain 

Zaohisei atari, 
Strain 
OillaiB 

tt 

« 

tISIatt 

Sttitts 

10- r#.©<i?€ la ~ 

Peroxide® a OrOs gi"r@ -01, 
-OHO, or >C0 groups, followjd 
by ring breakage to give S#e.te«.l®t«|p 
aaafrinoa© aldehyd#» 

IMoolorisas mpon heatiM 
with glaoial «©#ti# _ a©iS* 

10 r#©o^tt Im Mtarattitft, 

m mm «IM. 

laiTsr 

Elite asd 

•la benseae; ••is 
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iimiiOTf*!.• mmmw 

'fte#' mg««l s»a«ti.g:tt %f mil#*' CM)# 

«as* t»i#B t» w#rklBg with «ar©t#s®M mlutim9 wmm . 

#sy®,fia.l,f mmieved* Ml wmm tm s,%&pp&mA 

mm #f:.ai.tfti«a 'mmf fwm m%mia^ 

Soltitios® Igft %m^m tkm m f* lEii«ir« w@wm 

is %h@. pmtmmrn m%%m ms-umA in all &f 

tm ©perations to help prevent #Et€atl..#s» ®^l.#a*ey« #f 

©ti#* aaarrow-racmthsd. w#t# al»«fs wkmw 

pts»4blt.». 

The ab«# wms &lm- mrnrnrn^ 1» tm 

sftt4oa pro<jt«s» Stittttttss wmm aimys #%• ©® 0« wb«i 

all@!t®4 t© 

fii« tt«# mf flltsrliif «tt©k.s of .siisi^iia 

€t«« s#al#t tm flw« taMttf *t# 4% -f«mg4fel« to MWystsllig# 

?@t#at©dXy v»fr swU, «a«aat« #f 

fxm tft« #tigi.aal Si.a## thmmm fiiteiriAg «t4&l£® 

&m mmt -wttl. in&t&ad ®f ©it*#-' 

g®a ««« a»®€ ss tfe® mmmm tm. fil%m%i&mm 

i®g more %hm. » im aia»t#«. 



www.manaraa.com

ai# m-t- #f parttmil&ff Mvaataft 

ia. @f st«roX iapuritles,, as 

itMmmt &imm ia .#» i0#-8mlt m at 

tW .©f, ® |©g»fc«#t:©ii# solution, 

S®sita«titm p|.g®e«t» »«»• fmm 

ffitxtw®# ©*• toy atiimg »eily I t« ©* 

«©#^t@»®-bsa8#a« ftt 

^ifseats is s ilffioalt. pr®"bl« if |s t® M 

Im .®©at wbltt iapwltie® *@yt iws'fe s-asilf I'saet'ei 

fef filtering m «t«t©as with mm'^m 

moM. mc#t@a#» la 9%hm mmm ti»f *»» 'tef thmit 

fitt* ift tmm ##l.i &©llr *• «ai ttoa, tm e#li. 

•a«tfeyX alcobol. 'f&t l#fis :ta wm 

mm^llf l&sg9m ffct ,parlfls4. w® sry»tal3.tt«i. f]r« 

l»#ag'«a#*ia«tMyl. n.%mM%. miMtmmm mw aa# »&*«», 

4s j«p©&t@dly <obs#irf«t ta tM# lltsratTir®,. 

4» ^ore than tm©#« a^.@ 9^stslli-s«ti©a i«p@#t4tet#» 

Ml a«ltl^ pttati wm-^'trnkm with -©mstsw^y 

tt-lffallf k«at@4 alaaia«» %!#©!:# tfe® li«M lj®tw®ea 

%#i9 glmmm bM m. m%mmmp^' *is«& f©t 'fi#' 

a^smtws was eh»#k@i aM t'̂ itags 

t'fe# mutim smsm* tilt 1® t-h# mlf wMA 

mm be used m%%% «t»t# «»«%« #f mtmt&t ss la 

wdtt, imm M t'toB' asltljag putrntg #f t&@ #&r©t«©i«i« 

»-e«i»d ia tl® t# ta*#- 'b##^ tttfcsa Im. tMs 
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tb« pf#««€«» f#» #bf®i*t#gfap^io •sml.i'®!#: 

t# atapltt a sf -ast«isl is 

s c©BtaiM^ tto mi BjMitl&m @f 

ax© aad® «atil til® vsrttms s»p0»at# «*# 

.« well deflaet toaato,. m i» s«« -©m®## aattl la»i« ea©««if^ 

wm§h tbrmgh mtwmm^ Is *&« fiMt 

la# iaechanicailf sat th« e,liat#€ 

mitt m sppmpwimtm ®:®ivsat« A hrlef gmemliBM AmmipMrn 

#f th« pyoe©sii i# glwn fef imssldj- (3), ^ife-^aia |34) aftt 

tsttleula^plf Z0^mi,mtmx |ii| glir» 4«tft43.M fnir 

tA# c0^1et# 8®alS'®is« fMm a«th,o<i® ta tfe# pire®#»t w®ffc 

the sf f&t## ia »1|. |j«t. s 

f#w dttstla* 

Tit® timpl«st tft# #f colwB--^'$:S#t tites# #f tl««s 

tm wMeh mmm fasti plmm ©f :ga.m«s tubing « 

pmm^ mtimty sM9qm%» fm ©@a*miiii.af the msmwhrnrnt^. A 

###% ring smpijortiag * pier€#d pc^celsia tlst# was 

e#v«red with a iar« df asbestos suppdft®# tl# i20la» #f 

«d«®fb«nt gsaterie.!* Ittfe ttei# It *S;» p©m®ibl@ 

«itu®s to pttsb out tiie 5ief@lop«i. mtmm hf »$aa-« #f a t&ta 

^s€ or to collect mf tli« llqmli m& It 

throtjgb %hm 
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It wa.® fuoM %i3At oeiuiffia Qould b© fiH@d «t#t mmilf 

ta?aplng SMCc©s»j|ift fSrtfioas of adsorbent tbe coXu®a 

mder a slight vaciM; twm. t&# mt«¥ a# fef 

2#oliiiei«tey« fof a #f »0a^m« tt mm f#wi^ «:*f«dl©st 

t» f©ra@ tiia soliatita %im mlmm. vmSi&g pmmmmm 

rat!i«r %hm t© m© saetiaa^ tft pyiritaia&rf @xp«i'iTOats it 

wag lioted tbat th® visecfaity #f tb® liqmXd gir«m%iy la  ̂

fl,«»eed ths irst® #f tlm^m |fe®|.liag' 

j»ijat :@8-38®C*5 soiutlous pass^ ilt# e©l.«a» 

thaa did b®st#at soiutlciss# 

Obviously th8 us# of sucstloa wttk p#t»3,j©m« 

#sa»e larga Im&m of solwat, wltb attsaisiit fir® k«s3?d:» 

iifi®# til© tt«« 0f aitrsî a- as » &mmm »f p»is®i«r« 

w©mlti &ls0 t© ms%M4.0 aiy, tl»# appazat»« wa® €®«4gtt#i 

t#. @f#rate mdtjr M ts M «». mt m»mmw %#l.ag 

atotuat© vith the adsoxbents usM« fti-,@ appaaratw mm m 

ttei additions of solfesit 

of pmmmm m th& e@3a»w« Mmm tatf#*® fe«ai.s mm 

obtained if tii«j ©alaas. wms fifst aati.l, 

& steady stat# »as 

Pet2*ol®yffl. mime m mimM. *tth m» 

m#«d mm «f fk«rg« 

tiis mdd4ti-«»al, tlimt mpm mrnmm e®ai-i 

1# r«a<iiif at »#» fhm a@«4 
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%.m ieveioptag it was slwftft €ri#i witli: 

G&iotvm &m& iftlwiai® #xtii© mmlm&lmlf mwm 

m&lmtm. Strata olal«» tkat m®m «f fte 

ti®»« lat-ti ste@î  ^g@#i la ©#afl»s»' 

ttm of the flaitafS;,.. it wms that tb® 

@,f». powdered arterial ©a .f»« 

4 «m@% #&t̂ o»ate|, glvtag ilsfpiy .fi#ftiiiî  

mA m Mgimr ^mM%m %f pmmpi%miim 

»» folI®ir«s iii. §_?:«* ©f whit®, 

»« iAss©lv#4 t®. S0CS 

»&%« aai tte e©lmtioa filtar«t «#il %® 

fii#' tlif&t fli«m Mm -0tm« &f 

im« 4t#e©lv®4 & iitet- ©f 

ws$m' i.» a 3.»»g« 

The fiitw®i was sldwtjr pmw^ 

m0 carboaate solution Im m mmam .&»&l©f©w *© *!i» 

t@e&ii4qiie, aft#ir wM#te. t%« #«ataiiit* i»S: :gt#pp«^€ aad ®fcs&»a 

vSf®rou8ly, mmm€ tk# f0Mi«.tl.@a #f » s îliii 

®»iSy wht̂ h, afttt *# ItOt •««». ®f w«&t«:r tM 

shading for about ft-r# mlmm%m-^- .sM4®ai;f .effstAllimeA. ffe# 

precipitate was filter®^:,.. Im 

a liter of water art s:fcak«a» .fimllf It w&e mgsia 
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witii.. mt#* folLlowti, ht 90 ml.©#&®l» fb« fiasl. 

dirisi st 106-110® 0* «wt sight, t« m 'mwf Am 

»si t# giv# & :fi»ir mi li'taiA tt ims ai»t 

witi m -iiQual mt Hyfl® &# hf, 

Ordlasipf ©xidt #f %ir$ Aiiimm% 

h^tmds possessed' pi-sptytl@s  ̂ lm%, lyitmlt 

©»®hed to pass m^ :W m^mk «!«*« wm 

fa¥« more rapid floir of liquid, 

Mtimtiga mA gea#timtl#a 

Heatiag th« csi«ii« «s3fte#i»t# mt &!*©*» 

110-1^  ̂ 0« dii »i a©tie©a&lF ©aMas©# it® sisorptlt# pmpst-

M««» f!i« wm« ktatlsf ia fti,r fni" |0-»  ̂

at 300*-S00® TMa mlMtm tm 

mm% mm^ d@«©ap®sltl©a ef s#lv®»tg. y#®mltiag la %!• 

tewm&tlm 0f Iif«t4«,. 

mAmmptlQu ©f a ptgst»% m tbis asaterisl mmm tfc# 

t&Tm&tlm. of mw plgî s* %8ai% it mtmrAtf aai« 

the isolation of tto pmm pig«#at 

fm a aild«r m€s«tfe®at ims 

.a©4m%.«a .̂ witlt w«te  ̂ mw& irt̂  st t# fii-i 

'•mt mlBl hai a© #€1#©$ ©a tb# s#l,v»at-, 

leeo-r̂ yy 

T&© ostleltjffi eoald fen. sot w.«ii 

$ep«at«41y witli a© sfcaag® la pr©p#rties» wmM^_ 
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With ©Icotei mA i^ft»i at iOS^' §:#• «8 .i^£|st«»t., Sta» 

#Xmtioii wltfe thm 6l,»si,iiii wm- oftea in;©0i^3.«t% ttiis 

mm ai»F», wmh^A w.lt% «»i tfa»a #t itbo»t 

ftifglQaatgat 

lxp«ritao® tlat .»§ %mai @«mM to# 

»14«t.«d ii©fiog#n®©»» 'mtmm .1% ms with a t«v®l©pi^ 

a#l.tfl,i©a guffioltatly stroag t@ 0»ia#® 1* t© move slewlf m 

sppir«'elmfel# -dswa. t&» ?#r tli# stf#ailf 

^g03Pb#d pigaeat% th® iiiiti#ii'«f &m%mm t® tit# €#1* 

*®at gaw a eoa^ealgat ©f i8#l.iitl®m«« 

A. ^m®m aixtttsse mm anttaW# fm tfe® .a@*« 

»»akiy sds0yfe®d 

fte« tfeat# »»*'« ®f to-aais aet iiff«f>l.»f 

IM mdmTptim afftatir» %mA %#• %wlm 

mmm *# ttwf# th# lai* tfae# of 

pî eats* 

sbm^B 

iii«» p«r# mmmm ms a®^ t« %m 

*te®yb®d pigments-,, iplptoasi# fi.ga#«tt mm tmuMimx^ tm 

Skelljf A att@r sl«ti#a. Ml »#»« w:p0rst®i helm 

tmrn tftaperatos®#, 

the identity #f tsi» ffe# #f a ' 

siagl® pig®#iit wft® tftsily with a. 

.gms^ Mwiug m mimm $m Mgh e» mmMmmm 
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-37-

fwa tH# smw»f If is tiat 

wst to# %mlsM^8& mAm' 'tursfulif glrewtttl̂ t 

€ltioa» If ®G# is t# fe® ©#rtal® tit#, p.!--#®#®* 

ia the ©flglasl mteirlal sai ilt saet̂ m »• &irtlfa#t# iwiag 

emiTi# of til# -ffei® %m m r̂nimllf tmm tu tfe® 

@®8« ®f the faeat-latolle ia#Mrs t«8«3fl.%«t ly 

m i4®«i fmlftll tl® 

aemtai 

St'T# e®apl#l® me&w0wf #f flg t̂ats ia wmmt» 

©f golveat* 

t, wiiieh sigM Miaiet siw.ypti'Ha, 

3. iwii b«»t, a®i% #xi4ati#»* 

4. 1# iuffleteatly rapid t# #3.,.iat»std th# 

f««tl©a 0f tb© luMtt-labllt i»ii«#ir® tbii 

5. Require no «p«ilsJ. 

Sanwiiiatloia of the me^kMm im frepaslag #a»t#a®44 

miMtlmM sttitsfelt f#r #te#amte!gtatii4ft #dt©rpti#a tasHemt-®#  ̂

tfeat fell mt ma#ttiif all sf th#«# 

fte# py&#@4ay« «i»#4 %y WAm sai ia t̂ li#lx wtfc #a 

©Q-ra is typical @f t'fe@ #»« mmmlXw !*• lav©lv#»t 

1, iixtra.atl,@a #f tli« flgstait wttfc ant pet^sliw 

» 

S# fransf## 9f îganatt 4»t«i t&« p®ty#l«»« 

tilmtlon with 
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#f tfe#' -If pmti%%mm 

4*. ©f til# petroletM^ «ttey phmsm »t 

8» Msstptloa »f tli» pi»tft-#A m 

mtivmtsA 

fm mtMm ^ a©t ttrt# tfe# @f 

tfct# tl«t .wtir th# difflsttlitti «a©#«tst©s«€# 

fh@ followl^mg #3tp«t.»st« t® if ftXl 

tfe#, abo7® steps if . %# hm 

t&#f eottld be pmwfmm^ •# M I# t@ tfc# e#ailtl©as 

sutlined* 

T^@ aaterlal mmA wm9 a' 

#lre@tir att«r feet̂  iftpî -ated:,- ft#» tte It wm fim% 

AetermiBst that abemi 300 §wmB mi wms Irngmmt. 

mmvmt that ©ottld b® tesMle  ̂ witfe th# 

fb© color fmm thXm «s *tfte «»#» saf 

Si^ aleotel, f©llow®d hf #.#* #f A i®a » fioiA 

SOO e.c, portloa of .pt^siit is this a#3.mti@» 

«ould not toe oompl»t#lr *««a*i«eM tef wifli «alt 

Is littrs) «Bd -wttte wiiksM# «f •S&«lly 4* 

fo keep the volume #f mt a tl# 

s«lttti©a m» first wltk SOO^-fO© «»## afe#3.lf A 

»d tfee remaiKiing wmm^w^ W tmthm 

14th 300-SOO 0.0, #f fiit pigssat &«lmtt©as 

*isr® *a»li«d t# mmm^ alcofe©! tai. wit& aulfat#* 
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A s0liiti«s im thlB mtmm pmm^A thmmgh 

aaacr i«i«etp%t#a» ©a mitiwm$M m^mim *&• femisi*-

Wmd aad b@M'"^p©©riy» 'if wastisf thm mtmMm wttfe dHut# 

slkall or by pm«siag it throiigh m mlvm^ mf 

im. grams) *i%lt ly-fl#. .&p«ir iW& gra*!, tl« 

rfatrptioa m ws« sxtkm^h %kmm mm still 

m mSmmptim m With ttkali «a®Mag,^ m%m wm l#«t 

la m& aQueoTis layer an# tbe tendency for t® 

«st« tk® pr0©ea» t®di©tie#. ^sii^ s©ll<l mlQl-m t&«' 

tub«taa»# a :g#l«tts9i» pr®#iptt'at# wfeish 

«a»ged tMt flm of XlQmiil t# totusas sl»«. 4 wall 

mmnt of pigment »&» wttl ttets a* tb® 

t@f ©f t'li# o©li»a#, 

A solution pwlfltH wttfe H'slstw, iftonlit mm. 

m. alwiaa (two ml^ms 4#I #a« la Mwrnm mmtMi&img » 

i m* layer of a l»i «• • l®y«ir of 

a&tsrlal) ga*® tfe# f#!!#*!:®® 

5 »* •- fmtlm d#ytiratlir»«> 

6 ffiffii, Mttle color 

%% M* » bresd oraag® feaM with #Tiden0® @f a 
p%irpXe baM at tl^t bottom 

14 M* -* light pl33k 

1 ©a, « 

$ «a. 

fpQl^ ©imtlsa aai ewm^tatim #f tfe# ,p,iiiB«iit- solutt^sa ftm tl«i 

t©p lay#r, %h®m wm IMt 1«S #*#• #f #11.# -ilmtioa w&® mt 
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'th0 al0©l»-l„ wm s«i4ifl®d :8lifli.tly wifi 

•̂ @0t4© aold» erttd# mm vm% tef' Qml̂ s 

mw tfe® 

,ayt#mt of impioTities.. Further steWiA *li«% wMlm tfat 

irn^sttlm wmm talt# insolubit ta .e@M tto» &ltf_ 

pf©©lpitate #ayri«t 4owa wit̂  it, P&yii-

tloja. inAieat̂  ti»* tfe# mmtmiml wm »aAtllr 

mpmmt^ fer *%i©€ «i %kmt a4i#*fti@a #f ffe# #e»*i#r ®tt 

Sa©©3 «® ttoa s»#«®sful» At «ix ptg»»at teasi# wtt® 

•fideat# 

fii«' broM ©irft«g# ©lerptoxantMa Isyei- mu klf&ly «oat-i»-

.featl-witli- tkm pi-^seat la t%# mm aad %hm #13. 

tmmt fey ciec@Bp®8:iti#s ef tli# ffe# lstt-«ir «-®aM a©t 

fe# ©0î l®tely 3e#s&v®€ ©ithey %f m% Im 

tmir#ji m W @b €#s#t4mt«4 Awmim*. fh# samll 

l®wiip laFtfs mwm. Xkkmim «»ttta4aftt«4 with lm§m mmmmt® &t 

oil« 

In saatfei# fb# pt#i«at s©ltt%t@ii wm pmsm^ 

tlirom# m 4 ««« #f alt»ins t© w%mm th» 

mmmmthim I* wmm %hmn papaatftei, hf sliskl®  ̂owf** 

atght at Tom witi IS gwmB »f ITW la 

®»-a, of 

fb© prol>l©« mi tto» e@aps, fir« Hit 

wltfeout loss of mim t® 'wmf twmMtmmrn^m- tt wm 



www.manaraa.com

mwet ©©mplet^ly eaxefml sMitioa #f w»$m 

m l©w«f mqwrnuB laysf whieh mntmimi & QOM8%&m.wmit%m fia#ti©m 

©f the total color* As rauch as twelv# #f wat#r aat 

iiiute Eloohol (30-60^) wer« required f#jr Ite #®apl#t# 

#f tb@ soap, aM tte 'tm i«# 

The also eo»taia«<i csollotdal 

whioh was filten^l# o»ly aft« toflag with sodlww iiAf&t#, 

4ftw wtab ©iipsrimsatt^,, it wm tliat %%m 

pmmem e©mM to® satdirlallf s&efttaei fey k«« #f t-fe# ©©lats'l-' 

fmg#* OoiMisBtymt^ ftslatlea »as fi»t t# 

«ap©ni float Ida mlmtlm sai t&# ^ll€w@i t® «tsai ia. 

th9 «#pgfato3pf fwmi0l matll tiie il^guld 9ei>arstei- i-Bt# fht«# 

laf©r#—a olesx t&p My@r, ft iiMtlt Is^tip #f ptwipi-

s#ap«, ftad th«: Mw* .lsy« ©f islt-alaaltel soiuti^s, 

fit® ¥i8e©iig so^ «#»t«i-sl8g .«i0li ©f t:b« @©1®-% wm 

traii@f««#d t© mntrliuge b&ttMs ssi patt #f tfee mlm 

hy y®ptat#t @#otrif%iag wltli aa# a:®llf A» 

Further purifioati©® #:f t&«, ®Mf 

gave ao difficulty* 

la ftt3rth@r exp«rt»#»ts «tt:& tfel# tt wirt imm€ 

tfeitt tr@«ta«at of t*« cdntS'ifagti. t@ 

wmom ao«t of th# »«#»% wiili- mm&tlQ ©©liiti^a *#al€ 

giWf m ttill g»mts* M t&# .p|gs«st.« fitfe tM« 

aodificetlon the #®iip0 %#«*» i«i*« ©#s|»a©t 

sat 8««»i t® half# l#s# nffiaitf f#t= tfe® 
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fim m% at ooacentrated wm Am .la 

wMmvimg t&« #thej mXMM&l pwmmtm- if 

tb« m%wm% S0luti,@» «t.th m iwsli pmtlm #f 

'Im^^ -gm^kmwm 

i» tfe# alkali Isftr «»i %k» rnrn^mm :m& a# 

p&e.s#A t^m^U Slltmt 

la thm toeing 'Ih# fif»t aette@i 

asiig •xt-mttt#® »&a « l̂©r«i t@ »a#ir# 

««p»» 

the wm» »&# f̂ Aly m 

A^mtt-m%9^ aliaiM «s it »^tplf 4©fiati 1 w» 

Although the elut®4 wm tsmtlf sspstatM farw 

m%®mlm^ mlf & t»#«i #f oryptoxaiithtB !*•?. 

l6#lsteA». f#w- «p#*twiiit« It.. Is pretoafeto 

that this band tifstttts .&.» wll m 

saathim* l®*#r mmmm pt^st fesai# mm- ©alir 

«n a®tlvatM 

Tb0®« experlmettt# imMmMm tfcat s©»# #f th# ®t#p« 4a 

th# pr@«««tu3r« ttssi. fcf I»te «i. ft*aai*» m»w 

pattlemlftjly ti rntm^Mm^ pk^mm urn m%^ 

.liw@ M tfe« i>roe@4mr« t© %« m»«i .i» 8ttto.s«ia«it' 

g» &s 

!.• •»§. wl.tfe 

ltt#r ©f i# .a^ ^ e*o. «f a#llr A«.. 

S» l««oî W #t ft*« .IB ttot 
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liquor ax© re0#f"ss»i fef ©f ®f «-«lt. mtm 

and extraction firat ?^lth 500-800 c«o# ©f ^#Hy & 

l»f «iEi3ft»ti9B •wA;iit «*o« «f fli# tm mm mt 

?a.f"blti#ftft fte# at# f'iMt 

til# aellr ^ tef #antactlo» wk%% »»« 

wtth tte ©riglm  ̂W»mmm fit# lb«at#a# 4® 

mM&ll mmMmg mM. 

. 4  ̂VBtt9l0m-ffeis l«'«p©aifi#î %r 

wtrnlgb  ̂ with iOi te fli.« »sp# a*#- %f 

tk« ^eatrlfî ® Mtboi ®.M tlw# purtfiet |>ig««ai. 

®i®©rl3#d m d«a«timt«l lydralo# 
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m t® tfc# astbod outlined, ©Eetpt %1mi-

mm%l^ A s®liitAsa mm& »•% st-pftiiified. 

»i# «#«iaa-tMa fwmWm  ̂ wttfc i 

tai»iag  ̂ ia a col«»n #f w*. is t|.aa®t©3r 

iî  i .«* tetgip. Wm fwifniĵ  %«l#t 

if' -wb, *Mt# 

1 m* -• yelloii 

1 Wfe». • f«llo» 

i *« • »Mt# 

I I <» 

Im sMltioa, th®*#. w» m ip#«f faint lim& mirnm tb& t#p tmm 

MeBdmrptim @f which containti oaif % 

BmmH amotmt' #f eoloi-̂  m te»i ®f 

##' tfe# a# 

•if,«:|f&#i. appr©iii«at#l.f # »f» aysA i.t ISS  ̂i* :Ml migk-̂  

Isffi attA» #s as aaalftl̂ al̂  sat @aly 

afptosî atioa** f%» .jriwtfitm3.ltii&ltsi at -lti».S%, 

ft »®oond adsorptloa #s CaOOa failing t# fsl##- tMs s#ltiag-

Absorption maxima were at 490 and 458 mu. 

fhe eri?p1i®x:aathla fsrsfitl^a, witl Ste'islif A 

soatataing 3  ̂ mmt&m on a ©Gltas of actimtsi If̂ ral© 3*4 'trnm 

ia dtawter i «» M#,, fsvt %b« f#ll#wiftg hm»i,mt 

t •« sl#«r 

S fsllsw 
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Mm-

3#5 .Wfe,, * 

'W§' .pB.,: • =•» pt'̂  

that it wm 

sxfwtmmmthin mM mt ,i«wanthla» 

g t̂taeiite .̂ ̂  mMm^ îar iigatl 

fkwm tMmmM m '̂ tt ll.s@l f«l,l.@* »st mm  ̂It̂ ' 

@^p,, wm m^t^mi^ &r th@ ««ml f«e®«te# aai aill-®# ia. th«' 

labosatdrr atlttig iifp«sttts« ffc«s w®« l#@lmt-@i S^ gjrta# 

©f wsS.it #tt».t»|iilBf »î t#*iaat#If «®lli»« fM» 

ms #®v@j@d »itii 1200 «•«* of $§$ mlmhol, fiit®ir«i. mitm 

•stsadlag m& Mm m& wm^9M witi iOO o«c, ©f ml#»fe®l.:# 

ifc#.l.lf A was ©fflittsi mm0 etttf tfc# plpttats *«©• 

t# ¥« is<ilat#4* la ©tfeti* '§^mtm&t§ a#% tt<s©3si.#i l^®t« *li#t® 

%#tii alcohol. siA %«Hy I mm tte tttmetsd 

pf«teln mixture w» »M-t« is ##ii»i', 

fh® n-eaEsathia pigraent® *«« r#»»r#4 'by pmwtltim 

h t̂wmu S5|J ethaool and Ikally A aat tf».ef«rf»t t@ th@ 

original iDettzeiie extract̂  After purification hf sttitll 

this wm a48#»te«t :®.ii %m ««litaas &i e&iQt;̂  

m %mg0 mmhm of thia plgs#at 1&M» sfesw tfc«. »®l,a s«axs«tMa 

la.f®!':.- Ib additicia eia# e#l.«^ pageM thyemgli the ©#l«aa« 

which gav© ©n@ »Amm  ̂ l.af«t »li@a ©a d«»©tlvat#i 

Hydrml©. fh® mp^ t&y&m mm 
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iw parts 0,P, plmi 1. part ©f 

4»i mm ta 8*g «®» t@ir«l©p®i -wl-lfe 

to®ai®i»*®E#3Jly k (i,t4|., 

U. •* light t®a» .a® stoairplf %&fm® 

' ©•.§ •««»» tWa. yttiw %if©«r« Ma® fM| 

I. *btt« 

,!.«•§ ©i»^« Ci) 

I: *» - iftelt# 

I m» ©ymagt- ff| 

1 irhtt# 

M w&-» • ClJ 

0»S wiiit® 

I. «». « Ci) 

t mm * ttta mmm  ̂ pifflk 

i,  ̂»t fait# 

0»S m^* ^mm »f i«axa»tMB 

fii«a til# pg^mt Is tosart 10 'wm 3P®adsoxbed It faw « 

hmi mi Mtertoie •&t t»# a«#«@»*satbiae. 

fk# ia .teiaas 1 si^ 1 faa«t m 

•^tfpitai «f gH»ii-»l»»ifis#i pig^mts,# I®» &f tlit 

figa@.at« w»» ia f#*ii# 

fb© i®A» mmx&nthln Imyears «reî  a»i t&® pigi»®»t 

twm M aiaitwi^ hf 

;Pg SO e»cs* nf a@ily 4, S#. A 

s«e#at tw® irs#rfstaJ.li«ti«as dl.4 aet f&is® 

tM,« ftml fi- i«« 
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39* 

S - pii^ with hQwSMTm 

10 «»«• twmm &i faist. llmm 

% 

S -• zeaxaatMn 

Im ps««i. wk%hmt f®i*iag mf 

§Elj thm. »«i#saatMas k swft tfc« pi^ik md 

tte# s«ax»tM.ji, mm mmwrn^Mm «i«t#ste@«at@fs'mplis 

wtti m^9 »®#ieaxanthlGg A »i 1 it#atlty #:f 

Sep«mt^^ #f tM& pim hm&4 ^&wm tli« i«EiyatM.a 

•®teirM -ttast It if»s m aiatffir® #f %wft pt-gssat-t^-pi-^ al#ir# aaft 

fellw • li«atieai g®#ff|©i«sts« 

«ft% #«ll,, saount &i pigmmtf. m #f tte- was, 

«t fwm «fe« t .«:»• »a®i# Imf#!- ms^ i,S 

#f i:@ftiaatbia, which, after ott# :r#ery»taill»Eti#», »elt®€ 

mt ISS-300O 0, mat had ab-sotptioa i»i:i»® at sat 48S«i » 

fkm coloi »M«lt ^kwm^ fit* fijrst ©tl^wa m» 

m a ®iBall#r ©f t« giw-

t»o Mads, sal«f» piak &Tmmm S»»t»©rpti0a @f 

tfe# M^mm fenaS «» OmClOg s&#w©t t'tet t* -aiimsSsI®# @f at l#a«t 

tiwm pî mts* tlif «ala @, "feyiek plak ,̂ iii»s pairifi'»d fey 

fmi?t.it#i?- ^sorpttum gtw# 't#®# thss- stlllgm« &t m miX» 

fh« pipi#a% iii aot giw mmim tet %!#«» 

-sjpiJ^yaA t# 1# a slight &t its » .M»®jrpti®m »f 

•tH® #fs®g# -fea^ #a CaOOi. at.*# ttet s .ai«te»r 
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mwm in additiea to %Um malm #Ta«g®-y»ll@* firsa 

%%!,« femat & %:Tmm m C*«...?» W-

;«s',is#lstM. with 

thst tiiis b®M W.S 

ggygiMaastmm A - a»ttes«i 8«p@iA-

fieatioa mixtuxe ma- warfcet ^ as followtf fit®. at.tfc»B#l l«r«y 

ooataiaed mmt of the color ws® tttst 8^»3rs%«i. m&- tfee 

atilf 4 solttti#® futtm## extraet^ with a @f 

e®tt*aiaiiig if wm *# *«»« tbs l&rg^ir fstt ®f tfe« »mi.atsf 

mtmrn • Tfc# «®s^» is tfc# Mfiiaa#!... «oimt4®B mm wmmww&.W' 

tb« umml mw& tm pt^m% si«#»tei4 m 

i»attlvst@d fWs wm ioae ia :li«. #f .«pi^ystl©it 

mm rnAwm m» mt A pwtpi# %aa4 «s 

l>«t» the ®sta; ©*«i# 

• ffe# wm^ 

mmmmd hf prnQlpltsAlm tmm m s*tt. Tolia»- #f 

fhm. pmlSi^ ii|.,xiiar%, 4* aslif ©«iiM 

mm fe«' Mseitoad m Qa.^%* tetfJlsii #f #sl©t» hfAxml^m^ 

Q^P mlf^im mldm, sat. a. t#©liiiiesl Ma® «Ii fsf« *«ty wiiik 

4,2 «»•• %m dismt9^^ t«.s #»» .feigte-, 

witfe -a-elly 4 

4 «:» ^ -J«3f tbls It*:# 

I with m faiat plak kaai Jmi't 

.it* 
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14 wm^ * 

s ©wfe©»atwia, mt iwm 

t M* - light r®ii«w 

fli* plgaieat %«sA m 

ti@ f Mw mma0t liMi & ©alld pig** 

iiwa «lmtim iBtti mMmpmm%i•m1^ Aft«t i»i^ 

tioii fxm ^mM@m 9»l»s ^thanol, tte pl^mut Mifliii i«;f 

aad a#lt0d at 145-148^ 0* fhs erystals tfiWf# jplsl## 

©lattaeteristio of eryptoJEanthia. fi# tMMji, 

fifth r#@xftta.lllimtlQii3 ttm 'immem aM wtbiMMl 

©fystal® wMoh iwltii •sMiiMStsiti.f mt lS5*-liS®^»-

of the combis^d mottor liquor sal 

reorystallizstions @t the pigment iwm. tfc« t©|t 

ilA n0t tais« thit wlttJif p@lat« 

»t 438 and 4^ «>:/, ii^imti.^1^ ttet tb« pt^ipnt hm m% p&m^m 

9 mm. yellow bsrai In tht €#l«i &» #il 

elutioa. It «m» prolsably «. #f 

s#aX8£tM«» 

A mmpM *xiiath@pliyll 'm^^m left tm tlwi 

eesaeroial solveat Mt @l>tst.̂ .af; ««tm fî i 

gliites—was: #t>taiG®d from th® 0#3fa, 

Qmpwof, 
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S: 

I 

t mm- mma  ̂ .C®| 

1 «, • -@l«air 

I yellow. 

:S«l#w tM« tfe® «#!»» -eontainei »&m mmmmmiMUp mm^ &f 

hvM pa«#«€ tm mm tw© te-tade 

•@f tetlow .g#^Emnthiii wbioh wmm B@t 

fhm a»tts«m®feSttta A. kiu®!, ^ylfi#i hf 4M 

®#t ©jrystalllz# tmm m mimtmrn- #f ao@t<»at mad ikelly 4^ hmt 

p.r©oipitat.e4 t-ii seat-oolioltal ©^Mttios fmm alosloX mS, 

WBMm» fart ®f tM,« laateriml nboat SS® f.», aBi titai 

r#«t Its afti 186®* Itodsy the «l©ro«eop% tb# p-3?«seme« 

#f w^it® lapwttiss WW 4 »l'©r©efe-i@«ittog:rapli show#i 

tbal the pigment.wa» homogeneous. Mixtui«s with pffir® »«©•• 

stamaathin 1 gav# tw# bands of pigment, aai wltk 

A,, mlt mm-* 

the mm«m&n%Mm. l pi^tst ©rrstalli-siA iiewly 

tmm m. im ©#M -i^slly 4 ®«Xmti#a as samll ii©#il®®» 

tm solid sat^flalg. 4,»:S wfc» B#t ©li«g#t toy 

?:ir©systalliga-ll#ft)j *k# aeltisg poiat »ssi'ttlaf mt ll&-llf^ §« 

with g«ft«atai# 4 •sintw# wit& pm^ mmm^ 

mmthlm B' g»« ^ aly ©m# «alm pig««at. fesi^ ip#a.. at«,jf#« 

SdSSZBtlSBe 
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...MM-.... 

fbe 9 ffls, ft|: *ttlt m^m at ^4ii 

ifi a ©«a# m% m 'Iftt wml% mmm% «f 

##!.«* la toast, |s|- pwp# a mAm nt 4S4 mm • 

tfe# t#axaatlil» la th» tte® fl-wt" 

was Tee0ir»*#ft #«. & »'!««,, m® Cl3»® 

M« fidltag t«- a®.taxial 

ftjaXy oa® aala fes^I #f |.a m mim€ 

mMk the »«ajaatMB trm plaats. 

fb© 'aftSKr 

ani 3f«@¥ml oi tkm mmpm^ wm- «, sitt8|»&*, 

a@lwms*-4»5 «»» ia i*i ««», #f l«s#ttvst#i 

mai^ a«^S m» ©f wk^h f#Q' 

#f ikelly A oostalnti^ I# 

10 mm - mb m%mm h@%m 

10 «• • »» iattfts#' *t mmm 

Z • 

• t m&*. » »» |8| 

s 

S am..  ̂ fl.*, 

QQlm tm tto .fiA' -fes^ ^0) «&»«€. s «ligM »fe«tptt#a 

a«iaa a^ouad 48« fte ia th« ©irypt#-

ussHtin pigment tenall mm -mmw^ %r #w@*«stife 

f*««i cold mBlXf *« 
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of solid CSOg, About oae-bsilf ®f 

mm m. wlli fwm & wmm% #f 

aoltttina, rais^ tl# p@lBt 

@f thm »at#rlal f3rs» 3S9-1^® 5» t© Iff®* U&m m&mMt 

tM tfcat t»».- »«*«• 

pjressat#. 

Im t# m^mg pls%^««' 

of cryptoxaatMs th©» w«» wm^Xkf' im 

f#w ®f s«lX ,!•#««%%«.» fto.#- ^ir« @slf #«# 

teat -©a d#a#tl..ir«*«€ alwt* 'te* tw #» • 

OaCOH)s* Three rtcrystalliastlea# mm^ to t#Kiv« 

the remaiaing orfpttxastHm. mA -gmm- & fig»at {&%«»% t 

mmt&utXy at Ift-lSl® §«, & »t«3»Hais#ipti©ji. m 

0a<0a)3 aow gave #alf mm yellsw l^aaA# Mi3»d w|t& pffirf 

©yyptoxaathiG th® **# 1ia^« 

with th@ y#llow %«l®ir fefc# «rfpt«xaiitMa 'hmA* fh» 

aiBsorptloa isaxtm®, #f tte® wmm at 4if 4ii 

fto# Qil. left tmm th& sepsmtloa with b«:ng@a# 

mM mtM.ml «a« m alwl» -sfier 

y#«#vai of the g»p» %f »itfc «f m# 

0©l©i' was lost in th# seat Mwmm 

lyial.%. S»4 ««• t» disa#te*,„ 

t»& ©«• €@y®lopsd witk k 

S », * ««a«tli,a »t 

•# 
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% -wm^ • mt quite oa.#s* 

I. mm * f a.^ 

S© 

li pisi: 

ffe# :plpi0»t ft#® tii« Xmm li »a« 

il..«s0lirtd in a smaM, m&m% af b«oE«ii»«m@thanol »iuti@a 

t& Staai. ta « i®t %»tli t# » 

swll aiiemt of wMt« saterisl* fhm soliitioa wst 

mud xediBBolmd 4s % rn^&m ©f %#a8®a# s»i ©»e» @f 

»ttbaa@3.# Oa gts^tag is m t«# tli« 

slowiy 

itl«ag .witli SOS# wMtt .aatsriml*. f&« wMt# vm 

Tm&llf soluble Is a saall ^©aat »f a#llf A« fhm 

than 1 Big* J ©f at §• 

fby®® MOrFstslllsmtlsa# iM »®t tW# .p^lat* 

Absorption raaxima of tkt plg^at wm% at 4iS amd 4i4 , 

aaci QgyatsEaatMrn §MMmm l>&aterm Wl&mtm* 

SMaes® tmt»m^ stop©* |» « 'Itef isrfc pi®#® tmw 

six »omtlk% mm sst wtel# 

tm©l.iiiiag the -pMs thm pt,p#:?p-Mk# iaat#« prnxt, tkm* 

®a0«i'at«€.bf a »tst Sewatf 

i§m grams of mm fbl-« mm 

tati.,1^ two dar® #f t# 

®f wbiali was sdd#d :iO^ ©»•©• ©f aM with 

•Physalla Alkekengl 
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S^fS #f ̂ mmm %• ir&inte wm 'sttsi ©«#• ®f 

ft® »xtta«t#A t««l#ai ia. e#l«» tli» seiwat »»» 

^®vap@»t«i mt 'Trnm isi^satuxe,.. residue «af®a4fi«t mm 

aifbt %M sttap.* tsttwisd hy tli# eeatrifn̂ '̂ gi-Hmg 

»§ c.c, of b«ai#ss molMm ©•sst^aiaiag «l®3r» 

Ooltrnai'^mM e»« in 3^,i '©i, motifm't## 

ll^iaio, 5»S mm i»aeMmtei' iy#»l% wi%h mm& 

acetone in a«ilf M* 

3^ tm, - hw%0% 

1 Bsai, * 

IX mm - #yfiit#itiyatliis la 

ft»®rou8 faint ify^S' mmm wmmmt tm tkt mn%lm%mA Mamhmt^ 

lXuti®a ®f s^kmhrnl wM 

l«.ft altMi.Ba y»li.«3w, .fM»' mw^ mmzmthim wm» mstesA 

»it& about 100 «,©» &i MksMw A ^»4 tbta wttfti 10 $,e» #f 

tot»ien®-aceto^ aixtm*®;. '»« t«8:i€a«- at i04-S0i® 

l«#tystailizati@» ft^a fef SHtdltiea ®t Sfcslly 

A did not Q-hms^ th« ml%%.mg P@tat» SS ®f, Afe-»®tptl#a 

•®aati« ir#r®' st 4tS «i €»3, I?! fir« tlit '3S%mm 

W- ag» of materlftl •©totMa»t,. A 

Bletoohromatograph #-&»*»€ tlimt t&# «sia firaetlos. was 

ftBtsm## 

Th® Impurities ogsatik^Katiag tfe» m^%'mm.%htm (!##• 

iMPE. 493^; 464) w«r® y®»®wi fey p»#eipi%ittt®s fr« 
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fi# tw© fmlXm tositf® mm- f%ia% h.m& l^ftat-t# teettodaapi##* 

f the 10 wmm ai©»t d*! .f^» #f pi;g®©«t, m 

wsf email amouat of ««,3fe&athiii (Mmi. mmmbitmmt&^m]^ &»i 

««it|^ p^iat at 19S«-lii®| ii«8; mmmm^ fkm- t@t 

te*ii4- p«Mr«t ta 'to®: a «txtia«-'-©f tw® *!»#» m 

m saaller column. Al least m% #f sppestM 

' fee a neozeaxanthlajj althom#t tli« tm^ 

mm not too cXmax» tlw i^lltfieik®» @f wiiAitjflgei. 

«««a»atliin *«*© xmrnvrnmA a.ls©» 

Eeaxantbts f8»i «i*l imm 

fliyats was pit ta s tesli tiifee m%%k 4 #f hmMmm® m»1 t 

etb&aol, I# is «®i€. ii«fl&!ert..af 

.air with jiit»-g®tt t&@ *a» mA h«&t»i m&w 

ai..ght &t 0. fh# pi^Mt mm tfesm t# ® #*©» 

©f leii«#ne which wmAdi. *ith tilmt# itltail %# 

til# ae«tio acid itti 

Ooltiffia:—Oa^t: i»i- ««• hi^* 

ft^wloped with A e#stal»tmg 1# mmtmmn 

M is» • 

# 

1 WS^m <«* pillMP 
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t «»# ̂  ftlsmt 

3 

4 0  « * , %  f a 4 » %  hmA mmit„ tk» 

m&'rn « 

of pi^st ;ia mm «»%« issig wm •BegitgiM#*. 

Pacification of the mwmm» wltiiig 

«-l 104~10S® S.». ii«oi$«sxsatM» *»-, la s tiatla^ 

ao,« fflig* of s«&3iaathi®,. .lt,i ag* #f •flg»«st wt» 

ir®€i©*#yM,» 

S«axaa-tltia <l?#S «i..| »« tm a slaliar 

fftsisiofi, this tia# in tb® ^eeenee of 30 e,c« ## §0 

I ««©.* ©f 1 I iOl, attt 'i ©»©• of t5@oi#a#» ?li« fe#ms#a@ S91«ik 

%lm wm Msmh^ m SsWlS-

• • • ' • ' • • • • • • • ' • •  

4 IBS* * %m fesoti 

3 mm  ̂ - el««, 

10 - slightly colored Mt m iftfimit# 

M *• s^axastMa 

30 mm» - faint traces #f two thin f«lloir to&atf® 

t w. - pim 

eolc3fx pas®ei tti^omgte iift mXmm f#:ratiif a. •: 

sM a fellow baad h&Xm tfe® plink al.«# pms#s€ iBt# t.li« fil-» 

ttal« upon developraent* ?!*« farwr 

a4s©3rfe#d m. aetivat©^ lyaralo ,iis- s pmrple 1«b€* fb# sliitut 

pit»@at «r#igh^-. SI t@ if ^ 
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tt-ntt. ̂ urerMght under a wa«iw» fl# plg»m%. 

a taint absorption aaxiam at about US mjUm 

the yeUow tJMt whick pa@s«l through wm siaewfetA m 

A«a«tiT®t«t lydria®* mmm thm •te«te&ir«t .sisilwely t# 

•er'f^tsxaaitWla ia tfc» »ti-ros«t«p'a.pli.p- m at«i ®4s0xpti®n, »itfc 

.p«« ©ifyptexaatMa wm -mA## Oalr •!» • 

si@r©0fay0«at©^^li mki^ *ea©timt®# 

a.faiat aaxtMi ^6 rnHm. 

TM ffmm m sli^t abserp-

ti©a imzlmm at fflyi/* itwi -tiie-teati. ©f 

g@a»atlita w«» mmmmAm. fh@ t»# taat» at ti»^ 

t#^ of the coluan »«« -m. m -gmlley mlwm. 

##»timeters la Mmmtmi 

10 - i tM» lia#% -s^. %»mm 

10 imt * A 

2 m. «l«i0r 

f «, - ss»s#axiuathlii ® 

3 ma, « mmm 

Z mmrn » fatttt. pti^ 

neoKeaxaathia & C3,3 ag.) melted at 100-103® G*i Wm 

B C2»i ietttet iweiftei: ̂ 

bf readsorptios. 

fbM ex^riaeat ii«i- with iMmtkmA. results. 

I^ttoer t®»t» m tMe' yell« toaad m%:9h reseatol^ tffipt#3t«-

tM:B ia hBhml^T 8&@»e4 ttet it ««« mis#- t® tto 
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-jii^ m tm l&ttmm. It« ta tl# 

iiitji %M.n ttm m -i^t# t*S «g» @# 

i»nthi.n fxm Ohlasse Laatera plants mmmSmA ia »«3,Iir ̂  

and adwjpIsM m a eoima of OaOOg 2 -»« ta 

appeared only out: %f ««,. ^sal* '%# wts: 

t^coTered, combiWBl with tie yellow pigment {about E i^,| 

fr©» geax&Btliia,, mA m saotMir col^imn i «• l» 

diaMettr. Tlior#^!®! witfe A fis4| 

dlA a0t imms® aay @aips»ti©a' #f the tw@ fl* ftaat 

QhrmmtQgswm mm m 4#f m*. •%&« BwM «• %»-tii« 

til# ©li&ta®t#ristie oraage eol«r ©f erypt®jia»thi» -^asi tto 

lower 3 siffi* being & light fit* 

fm0ti@a ®f g««mathl». few &a aiii@si 

identical adsorption affiaity witb tb® eryptoxanthla* 

Mtim mt tim mmm* 

A aM B say t@5^©a®y %# »rystallt^#« Iwf©mtt«ii.. mt 

soltttioai ia a@stoa% 4#:- -ssi %m irM«fe 

the pi^«ata are rtiaiill' soluble,, mlways l©ft an oil, 'fheB 

tli#so oils wmsm k@|it in th® <i«fk %m. ©©rk-»t©pp«r@€ e@atai3a«rs 

in an atmosphere of »lt»gea, tte«y fais^ t# sX»#t ©#Mipi«#,s 

#lls iii t&e eowrtt of m ideatieal osail* 

tions, the orystallla® mmm stsfel# 

with Wmmmm 

ftm gMtm mM tm this #iperi»@a$ w&« » rnmpmwim ef 

th® ®®t@irimi. oMslaeA la a IsMmmt^w miliimg mm m mmW 
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a»i8« fhm. »8p«ngioa, about 10# iwsliS®^ wm W 

s#Btyif«giag t© wmmm- »»r tte ytllo* .»«»»' 

t#aAea iii (iistillei *st©3?, iwr« 

$wmmd ixk a isortar ifflid pestle fsietlttat 

-tb# autp^asl^a, , *t* •»# tliroMgb tfci- %i^A fit 

three hours» Hssults are tatoiilated la the following tatoleJ 

Smf f®r AM«i PB Bleaohiag 

3 a@tA 

F«w 03rystal« of <814)3804 

F®w crystals of 0H3000mi4 

Few Grystals of OH^COOKa 

a drops Descentrated HH40t 

3 irdp# 'e^aeeatrstaA 11401 

i»9 

4»S »#«# 

§*1. Sls% ««pl®%# 

6,3 Rapid, ©ouplate 

7»0 ¥«ry rapta, ooaspl®t« 

?•§ I0a«| m mmm^ 

Tb# bles^ched glutea wss almost pyre irliite. 
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tt my fmtbm im tmt mmU #f tb# figatat 

p»8®al --gm t&# emm m®kmg^ *bm ttm kmmlm «#' 

W m&UBg i&: -mmmm ©w iteif 

the gawsBtlida ts tstmstmmaS t»t« ©4tef fig«@ats wb«s %.b# 

gluteu is subject t# mM tm st«#te ?&# 

li®haviox of the cr'^t#l-aBthin fe&s aot h0m definitely 

lished, but the fa©t that reiat4ir#l,r Im^g® &f tkl* 

pigm#at my b« iisnlmtdi' &©l.i MydrplyzmA glmtmn 

that i% and tb& mm rutk^^ r«st,»taat't®-

isomerination* 

SlGoe the col#j;: i» gluten obtal»#i mft#t tfc# 

softening process smM. hf 

and sine® this glut#ii could also to# ~lea®it»4 wi-tM mMymes, it 

ia sTideat tliat ao Imgm mmmtB #f fl.pwat 

Mf© present ia tijit fa*t&«;r mmmw&h is t© 

dttsraia® tb® ©tigia ©f tfe# noa-gelveat #xtrs©%'fsi ©©l^t-

p3?i©«eiit ia aeid glm%«s, 

-«p#^twat« .« S0i4 t.»©as-|Pi»ti©s,isf ' 

hme a m tto« vitmnia 4 ®f «#» #ir mm 

pwdmets. Sin®# e^pt#ii»atfeia. 1.8 this ̂ 

©ursor in corn., it is t# saal.F» f®r tMs ptg^eat 

as a fflsasure of th# tltiisitt A «ftat#at.# teifc saalfsit mmBlly 

Includes only partition. &f »*iltf6©*^ plpitsfs 

.alcohol afid petrol^w f«.ll#ir#€ fey m of 

tii0 light absorptios @f tfe# p|g»Bt ia tUt ®th«t 
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at Q.m mm® length, the txptrtseats aai® tetw l»iEt:le8t# 

that such meas-uraments wTOld give flctltionslf Wgli irmlM## 

#f f*#-vitaaJ.a %m mm w&ieli hm* hmm tm 

wlt^ a0l«t, furtbef, m^n the IsolPtiou of aa. a|spsi«atlf 

hrnQgemms m&M$m pifwst teaat^ ©.©«-» t^#iiitag %& 

thin, esr>ecially on an aoti-^^a adsorbent <^uch m 

would not lie sufficient e-7i&®nm tiit-t the w&s pit# 

o^jptoxaathla. 0ttif astsitl isolation sf tim .©?y®tal.l.l.a« 

carotene14 would s«e« t© %« ©©aGlugit#^-

Ths al@® %mm. s.««« imtmmt #?©» u 

mwm theoretical »taa%oiat, th« teste witte 

ESaxaathin iadio&te that laomexlzatloa Mm#tisss,. pasrtiiitaajrif 

gttniig acid is-omexisatioaj li»l t# %h& fQmattm #f a 

Rumtoer of new deriirativss* 

Ofl« im tfe® isfge M pi^mtm 

arieiog fmm m$M tr«®t»@mt wo aid hm t&»t useissmatMa® 

A aad B a»# nm iti-lmttvtt «f 

g«axanthiG Itself# If ®«eh %tt@ ma»,. tli®. mm 

abmlA mmiT la gi»iip« @:f thM®, fls fa-et that th»« ©f th# 

•a#M-tscsm#ifiE®i -a# fist fm pmwts} hm&M la'' 

mm chrofflatogram® l« »©tf In this f#spwt.* 

The 0atf«^ia»sts 'toriag sat 'vff? th# at#-* 

mm&itf t&t mlm stWt ^sorb#at« km til® s#p«irstioa Gi 

ife«t pigments# fh«f »&®* that altaitas^ .iwtm wtosm fies®t|."rst«<t, 

i,8 quit# mkmitM fm &m fiaal ®f tfc# 
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although It can hm «<it t# advaatag« is ttol 

ls®astloa of wimlterad plgMat8», 

fk# llt®3rat«irs to thm oteoaat^gsaffet# ^mmm-

%M: p^«®tisally <l«foi4 #f mf «xplsa®tloB» fm. tM# phmmmrnrnm-

fb«t t'h# pxQm&B i% gm m i«i# mm 

f@aetli&B !.» mmdi& bm- mppmrmtly rnmm hmm 

»«ggest®(t, althot^fe tk# tut# ©f tte# gtai 

ions in thm ts ii«ii fc»©wa* 

If it is asauaed thm% tM hydrogsa l©a mis® plmfs m «|©ir 

*oie in th« noia-aq»#iis tlita a ©f fa©%» 

iBre rea4il5r ©xplaiaabi#* 

First, it is appmif»at tMst m8#t mm 

@ss#att«,U.y f»0t seidi© ot %&»!©) ta aat 

that the adsorbents &m alkaliae m seM adsorbing tm ststnai'##. 

4 crude expeyimeat wttfc s#di-ta ©idfteiat# t»dteat«t 

tliat it had some gdeorptive fMiwex for tW 

The rol® of m « mM ©imtistg, mgmt 

f#i.lows from its astdifi nature. ©%%#.!• wMefe sMm^ 

mi&lo in noS'Ha.quegi^ «edia such s® b®ai#a8^, mM. 

a#®*!© mi^ fsm&m 4«f«i©pae.at or slmties 4.a pr©p®#tl©ii t# 

tfetir aeid str®^t&,*^ 4e»tl-e «uli is a tmrf 

The position ef fi# #srot®»@ids ta tM 

t©lmma can 'be explaioit @a tte« teasi# #f vst'fiitg 

^tdity. Thus a dihydroxf derivative immmXkiM^ 4s m&m 
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Mi4ie aor® tfaam. I# m 

&m%r&%l'wm wMIe m slii»st 

1« only 1ft# 4*'«p 

in adsorption affinity which #©«» wkmm the xantbophylls-

far« #st§3fifi«d w0^d ̂  

Th© adsorption of two materisis, often differtaf 

mdieally in chemical gtmct-or® as in the oas© of cryptossaffi* 

thin Bxid the sterols, st tW t*« plmm^ la tisS: e©li«. mw 

to# ©kpXaiaed "by m^'mtrng tliat tootii tli# mm 

gtrength", 

The deleterious effect sf mter als#. w^mtwrn rnmm^ 

«xplanatlon» Since It i« oapabl© of %#%& a#iti# sat toa#i® 

it would pmtlf Wm 

TH®^ difficult? #:f »atl«t«:lF %li# 

particularly the xRn-tfe«»phrIl% frda »®sip« m 8#lati#as 

®:i^g«sts tfeat the plgpiiit* sf# actually ciht-»a.t#gjesp&t«itl.if-

Msortoed on the colloidal s©af aoleculea. 
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:«iWARY 

1, Ixistiag im th0 ©axottaeM 

pleats haf@ hmn rnmHrnA tm a»^®' m&m- fm 

tkm iB&l&tim Qt th& pigmmt dmlmtimw tw0m 

mm gXutm^ mmtm wmmwrnef' #f plgaeat® tmm srnpmitim-

ti#a mixtuT&e may be obtained by the a»« «f 

mqmouB alkali and centxlfuging, 

!• 01o»#lr mm mmlf ©s. wiM 

-aiiii©rbtat8» B«s©tlTOt«'(l ts aot smitti tm swfe 

s#parmtt©BS» eal0l« ste@»l,mg a«««iaff 

g#itotiv0 adsorption terns been aa#t- by preclpttaties* ffe# 

I>r@s®a®# of aoldio sai s'sp#alfiabl®. «at€rlsls MmM9WM 

adsorption, |5axtic«i.arly m-.^mlld adssiMats,* 

3» Am%m@ Is of val«t m m Ammlisplmg, agent* 

M»orb®ats ty®mt®d &«!#»# mm aot Mi tli# •• 

©omplete remoral of pigaifsts mm b# us®# 

t# s-Svaatag# with *&©. »t«i'ooh2'©as.t©gipafl» 

4," The origia&l of t&# mm 

w&olly oarotenoid %m nature* 

5» fwmmsing mwm glutm wn€m ooaiitloa® %sw@%m 

«3i#oawe to beat, al^j m#i4 ttaaiforffl tbe o«ot®aol4s 

fstfly lato ii«at aat ImmmMimA d@riirati.ir#«» I# Istpi: 

s«e.ast« of •eol#»A^. oil-titM pl,ga!»Bt-ii mm 



www.manaraa.com

-Sl-

S. MmzMnxmthtm. B, prepared #©0#arii»g ts 

pt##®duaF®, hQth %m usitiag p©i,s$ atfii ia 

s^orptisa speetrs, fx» th® mlm» !« mrnMSm 

f» A feri«f study ©f t^® aolA iaoaerigstim 

of immstfein &s« »ii^» 5l.tet® aaetie aeitf ir^snita 

amtttlf in tk® tmm.ti.ou #f o*#,«#sxmattois A.* liftt®-

«fel©2'lo asiii tl# mt at l«s#"|. t«a 4i»0»t:irti#A 

fij^sts* With til# @:Ke@ptldm #f ii#e:i««anthlns 4 :a»t. B.,,, 

m»me are oils, Om #f pigm@«t# »« found t© al«s«t 

M*atical with orypto««itMa: l|«tk la pmtitim m& a€»@xptl®ii 

sfftnity. 

8, Tbs presence @f ia mm. hm b##s 

#«iifirmed by th« laolatioa ®f tl« sate^ial Im e?f#ta.llla§ 

9, Tht® sugg#sttaa 1« aadt tbst tfe® sfe2««,t6fmp'tol@ 

ais^rption of ocxotenoide lis f\mdafii@il%'allf m 

mmtlm mmiSTimg la . 
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MESiSlXSS^ffiitS 

I* i# a tt s#l:riowIedgi mM. 

Or» througbout thi® w@^» 

Ife. S0ii0pm»f» sf t&« fn^asf 

wst most g«a@a?oa» la sttppiyiiig «ft»f ®f tb# #sjipl«& #f 

meal, 

Mr* KmXm tfc» 

samples of giutaa* 

If* BaJL4iria ««« t© €«»©%« ©@asia#rm%l# ®f 

bis tim© to the absorptloa 

The sarapl« of »l«tth©ph.yll Oil* ws 

til® ©f lr.» Mu* 9@ia 

Froduet^ Hefinlag Oosapany* 

The Chinese pi«t# mm m gift tstm^ »#« l©s««tt 

,»»t Mrs«, 0©ol@r of 

Gratefxil a-Gknswi,«%«»!t»t it %m tlift 

laige-i^oduots OoaFiOf'.,. wtes#. g»at,«at# wsl: 
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wmm 

u imk: mm to&a.. ^ C»st| 

0srt#if iM mmhm&k ^ Ciifi|, 

S. Sssisidf, £. SlSi, ^ •» C-»ii) 

4« Qlio'lE d7iQg;p IM# Isfc ^ Hfl ilMf) 

m QUmmm mad S2l* Ite* iM» (»») 

i.^ m,tim aM Ml mm^ £. ̂  im (liis) 

% QiUm m& ^ laos lisif) 

§4 ObwistxiTjr j^vm&irik twmMmsi!^: 
Wiley and Soi^y H«w fork, X@37« 

f, Haas aBd.,BQim, U.S. Wmtmtm l^@8?,3S3 to l,tSf»ilf 
i^f 1^ WM» %»m &» g.bgttsdt tm 

©ft* te* I*l. M.* M£* ̂  

l§i»; l0l^» 0©fl>«t% ,Ut^ 

11* H©1««0 sM I»«l®®tt®ipj| £» .:i4«. fit (1W3i) 

ii* &!©«>% «tarli.g gtly^^ SSil^'.^S-iS» ll®it|: 

I®* feferJJ.#. asl-g^ 0h4«^ 11« (liSO) 

14;,. Kitoa iu^ ^ihrnrn-m 41 

li# I«l» lyai. Qmrn^mMg Mm* Sf, SSI flSSil 

%Mm Iiate, »iat«rs1;«ia, §p. ^ESSSli* 141 Cl@31) 

if:, K©m©b©laa, Ifl (WMt) 

IS-. 1111#3P^ B®t> ^ 44f <lt3S) 

It. g, Si* Cltli) 

Pal®»r, '''The Oarot®Eioids aad Belated Pigseats. flMi 
Ohsoaolipoldsi' Glifiaiioal Catalog Go», le* Yorl::, 
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Mm mmmmrn-, mmMmBf. ^ Ste* te* §S* ^ iijir •n.--irn'ii;r. «i««mi«!mi» 

m.^ MmMXph t»4 rnmm fl, 442 (lS3i| 

Si,». ShiTO, «.•«»«,. Oayr* i« Sl2l* 5te* fSM») 3At» 
'ItXHIX <l®sf) _ — . 
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