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Ammuam ow Tm nmsmu* Btmrnumt 

t«p &a deteroialvts oowwaer aeo^pteaod.   Oft©® tM© it 

tto «aXy f«et«p uhlttti oam lofXtteoo^ a ©©■a^isBes1*© etoioe 

tabea tde prodnat is ®s filjggpley.   F®®^ ps'a^tioe i© process* 

as & ooneequemoe ©f tamfieiiF^bX^ ©tee®©® is @e>X@f„ flavor 

aad t©s:tiUTO»   ftes.t e®X#x»f tse a eertedn estdst^ rofXeetft 

retdatioa of a ®@©t eoXop "4iariag pf@©©0.siag ©ai msisiK 

te®am@© o? ^fei® e#X©;r i^irl^g ©%©Fag© is of prla© edaQera* 

Boteatioa of a g©©d 00X07 b@o®©©0 a roaX proVX<HB im 

tfeftsa heat p«>ood8S6d fooAa isa ^i©fe tbo pi^iaat l© aa 

aatbooyaajueu   FOJ? ©«i®pX# im tfeo pFOduotJUm of atraWbewy 

proftwvaa ^y ooavoat&oiiaX pvooofiiti^e^ pigmeat loeoao of 

lit Xoaot 30^ ©at Mp %© 7©^ ®r IWWN? a^# etteorvad (Xft>«    1® 

auofe ©trawb©?'^ pro^ootfi ttte iaitiaX X^ei tbroogfo beat 

proee&olog ia foXlowe^l by fayttiep fiagns^atioa on otQ^a^o* 

feaeo tagpffovad pf'ooodsiais taohai^ooa a^a at^s^g® PWM 

oedurte^ utiiati w©ml#. roanaXt im iefpvovdd OOXOP r@i&#ati®si 

ia stwatfbajflpjr t^fimets^ tseold ba of r©aX ^aXtia to tlio 

f©$€ imtmstor* 



@f tb» fegratefeie^ #r tte f i^^ift^ ia atm^b^rry |>r©&a@ts9 

aatlioo3faa&ci #f dtws^fc«wwida 4a aofiol @^efee®0.» Sm©fe ia«» 

vo&ta^at&oaet si&ttogta sot 4^a,a©atl?3@ ©sastlj tteo eoa- 

veotis&taF to is©tet© tm tmim$>@ ftes09&at9& tAtfe tfeo 

ta®©© of ^te@© factor my too 69&&ti&te& a^a ®©m JlaAio&M- 

tioa of the EQ©.te®i©a of tho ii?#s©ti©® obtainofi* 

It tee tbus te®a OdaoiistvatdA ttot tba tte©© m©©t 

li#©s5>ta!ai& faotors ab&eb Sotonaiao tte wit© of pips#a% €<3<* 

grai^tioia in ©tfawb®!5^ protm©!® apo tH8 t©si>©mfeur© anf 

the |>r©t®a&© of osygea <13 a,nA 16},   ^ooofbio ^@i^ tea a 

HirMaa of foot ©oA wgars aXeo ©©ateibmt^ to tho i^gmis** 

ti#m of ttk9 pigmoa^ (16)* 

S&noo ©«ie^i ®r^ ppooont at auofa Wgfe oooooAtration 

i® naigor stsfs^bosrsr pr@te©t© aad «aoo ©imis® ^ter© is a. 

variotgr of aa^iri mmilM® tOP M0© la tlio pp^pamtioa of 

fctos© profitaotd9 it time ooaeiilfiffod etost&KQgoot&ft to stmAy 

tho of f ooto of stag©r« ©a t&o i»at© of p&gsmt feFoateSoHn, 

©ai Cliioli^dtd^ (14) tew feeoa oarrioS out at a tOBg?oiPa» 

turo -ia the i««go of 35«%©® 0#. A ta^si^tm'© of 90° C« 

tjs© otioaoa for tlio fF©@oat etufiiost ©ppr^sissatii^ 



2^ MB Mm isuggosteS tfeat 0»@3re ar^ aetiir® in th© fo^a 

©f pkgmmt degrateti^® @ni asiua iwaia© im©:L@imfc& this 

sigaM to inwetigate the esffdet ©f fiiffer^at siiiimre on 

tfe© ^©t© of pSgnottt €©§faiatl®5a at f©@ o» &ita©!^@s?«it&iig 

gu©fe ^ariafel^© as ^M saga? eeaooisfcffetiaa sat asia& s@ii 

i»tet«et&ofii«   to effort te@ fe©as.% sui© to detoraim© ttio 

rolativo iapirteae© of %te fa©^rg cusoooiatod with tho 

mgrn^im of ttio plgooat of ©trs^^rriais* 
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BoMoeoa m<B, Botolofion (20) fi3s*©fe adiseas%r»ted the 

fpesem©© of pdXArgoai&i&o<»£ltt000id& 4® otra^bdrrlee* 

Thim tact m® eonfiraDdfi by S©n&fe©l©©r mmd I©rt@g® (25) 

nk@ al©o t^ssriboi a pFeeeimr© fox* IfioXat&iig the pigmtat 

la a piar© f©r© fwm sferiaiaberrar 4«i©©»   ffee eoTO^tai&xm&iom 

fomaa to be ©f the ©^t©^ of 20-3©«g P©^ l©0g of 



atr&ttberples*    4 ^eX®iig@®Sdiia«3*»i©l©o^isi^ tea al©o be©ia 

iatoetoa %n %fo& fmails of £te wUd 8«pe»t»erx7 <21). &uktoti» 

Cbiobestes' ®a& Staobiaaesr (12) itemtifled a 6ie@©ii€ ©atto* 

relative ppeportioifts of thesa too antheo^aaliie 1® te© tsilA 

M& IMMMI 4©fe3i,aiis.@d by S@adls©ia©f> aat teraafo C28)»    Felaiw 

SOQlAlB«»3»^.i>oo0ldd araa oysmldla»3*Sltt008lA9 were fmrnd to 

'fe@ pr©©®®^ la a 111 vatle la the MM b@ri?r •«* a ^©®1 

ratio In tfa® ©Mlfci^atefi borrgr*    Tte tflawTOl® qm©F©©tia 

©at te©®pf©r@lt t9bieti are r«lat6& to tho aathooyaalAias 

oyaiaMlm aM pdlargoalfila* hav© beoa laolataA fjpoo straws 

^e^fies l&$ Miliia®B ami taJead©!? (3©),    H© quaatitatlve 

data aomo^rmlssg th® relativo ©s4 abooluta ©©©©©atfatloa© 

of thaao flavoaols are avallaisie at the praeeat* 

Hoat of tba earliar Bta&lea oa tbe iegratetioa of tlia 

oolor of strecfbarrir Jmie© ©r@ Hated la a ^aper toy Pratt,. 

BeltcaoiB* ^eeie^e aaA Hills (!$)«   fli@B<& matliors aloas with 

the earlier reports eaophaslse tfii© lmflu©mo® of ©©©orbio 

ml®, oa the rate of f igffi@®t i,©@rai©tl©s«    Za the pa©t 

tiw® ymm tteor© tea toeea a mrfeofi iaer^@@© la the ©®@mt 

©f mwk dom© ivlth s©a©l ©^©ttgiis xsrhioh fea^o to©©@ desa&gaM 

to isolate the 4iffereat faeters asaoeiateA with the a©» 

grafiatioa of the aathooyaaia trtth © w%m to ototeimit^ ©a 

uafierstaoAlae of the ®©©temi©e of the tsgm&at&om r©©oti®i& 
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%'fes>g,<gis& peros&ds lias a mp$ ffisrk©4 offeot o«i aatfeo* 

eyanioo*    Tho kiQietios of the ^©aatioia between peXctx^ 

goaitia-^l^glu©©©!^ ami. hyApogFen p^^osidd have b©<iKi 

tfto &if ?ei>9&ti&te b©tti©®a a nono&telysofi aaA as Iron** 

@rai8ati©a of the i>ipei®i4t»   An ®w<m f&et«r f®^© wa© ©%« 

served in the piraaeaoo of hytiregeti porox&de* fom^ue ion 

ami as@@rM© ©@i€,    Sn this <mse it is tsuggooted that fcho 

aooorbie ^©id is aotive in Fetaimiag the iicon in the f©** 

i*©m© etate«. 

Tli© of foot of aeoorbio m®l& om the rat© of togr^i©** 

tion of p©ia^g@aitiii*3*»glu@©0ia© te© als© been ©tyidi®a 

in aaoi©! syeteoe*.   Son&heii&dr am& Sertess (2?) te^© 

deaoasts^ted that the aoeeleratiog effect m the r©t# ©f' 

^l^aent fei»©sSfi©Mia is aeeoeiated isith the oxitati^m ©f the 

©swrti© &ei&*    It is sn^ggested that the l^ir@fea p^f*- 

oatifie proSuoed is the osidative h^eakdetm of aeoort^le 

eoid la refl^enaible for the pigsetit dagradatioa*   Be* 

hydj^oaaoorbio aeid ia also aotive but net to fell© isaw 

astent ©s aaiMUPbio aoid (X6)*    ^aspadatlen of peiasw 

®onidiai«-3«giueoside in the ps^esenee of a'soefbie a©i4 and 

glyoine vaa found to fee gr^st^r than in the japeaenoe of 

©itter aaooi^bio aoia OF gl^©ia© ®lo^© (&fe)«   Sfei® WH&Xd 

in^i©at© that the !sit<sjpa©ti<§>a of asoofbie aeid and 



gXimte© ms ^©spQasibi© fop thigs &tuMP«AS9& ©©tivlfey*    la* 

vadtlgations ©m fete $to&ohloiBatri6 aspects of ttoe reaetiOB 

h^tiimn aaoopMo acid aM p©l@f^©aM&&*:^glM@©eiji© ia fete 

(15) 8(so?f9d that 1 »1© of pigo^at was tegtr^jod for 

appFOSE&satdly 50 coles of as©©r%i@ ®©ia.   %eso taopker® 

attgqpt9& tjo .reiu©© tbd F%®©at dfgfs.tofeioa ia atreK^bavry 

jmie© Igr tr@©te©Bfe of tli« j^ie© uife^ aaooffeffo ©©it oa&fisso* 

A small offset m® ot>serv«a feut it ms ios&gnSLfieaat ofi»* 

parod with that profitaood by deaepation* 

Haisohtar (16) baa obsepvaA tha r©%© of pi^aeiat de^ 

grafiatioa Sm the praaaaea ©f diffavaat s^a^s ©fe 3S@ c. 

Siagar© auob m® fl^ablaoa®« la^uloaa aM ©orb®©© ttt&ah @Fe 

ralativaly labil©^ prMue©€ a h&gbar rat® of piga^at 6a» 

§jra<@ati©m tbaa SOFO stsfelo s«^&rs saab a© saaltasa @md 

aopbltal*    Sugar tofmeiati©© pi^te©fes6 ^tifa^o^s^tl^l* 

tvapfwol aa& ftajpftwwA also i@©ram©#6 the s?at@ of tograia^ 

Haa*   Pu&ther wmU in mal©! sorstaaa W B&akiiiaay* 

tefetoa ©md Ohiebaatar (Ifr) ste«M fruataea to ba ®®r© 

aatlra tbaa attopoea*   Tbaaa woHtara ale© a©®©B©tfstad aa 

adfiad ©ftmt In. a su^isF^iwia® a©i4 e^Btm tMi©h tsa© px'©* 

suaably to© to tba intaraotioa of tba augap ©ma s®.ia§. 

aold*   S@©@f©a«9 Xiivlag0.tott aat Fallaps (?) fam® im&& 

®®wm. ®hm]P'm%%®m ©m tba fata of loaa of pS^aaat ia 

jslrasteeffir |aaLliaa»   Coatfai^ t© #sp@^tati©B f>©pla©©M©st 
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©t swHPosd W ff'mefeos© l®©F^©©<&t th® teif<*2,if© of the pig-* 

sent*   s®ffi© ra^^st work W toaff,. Sidssoll ©M I4t^l2,^r (X) 

iafi£6&t®&' tbat ®v^m ©©uii te"re mm® ®iimt on th© e@X©^ 

of fro^m stiFe^berriee* 

f te rat© esfemite reportod fe® iat^ te^© gesdralXy ^®6tt 

ear^iot ©lafe i® oxtr^te Tmftt&rs Xa t^© spasgo of pH 3»@©« 

3*1^0 ^liieh egppx'os&Bdtds tho pi of sttwrabowy loXoo*   Tho 

of foot of pi os tho ep ©©tral ©tef©©t©ri©t,i0© ©F aQthoc3fa<=. 

©iiaa tes booa Xaterprotod by SonAhoxiBOS' C23) as teifjg ^0 

to tte effoot of pH om tho equXXXtorXuia b©te©©a & ©©lorlesa 

pg^udo^tes© fog1^^ BOB &©i a @©l@F©d teiagopyfyli^sa salt, 

1\ 

i* * aig© ^    BOH * H*©* 

Hitls p«laFg9t&j&Xo»>'SXueo8Xa9 tin© pE f#r tfei© r$s©« 

tXoa was siboim to bo 2#98 at tS# 6,. (23)*   Ttio §©«© TOXU# 

»© aleo'o1>taXa)Q4 at ^5e €.. <13)#   Tb$ p%gmnt tea b©©© 

ehoana to fe© s#i*<& ste»^ ftt ioww pi (V$ U   XAi!Btoa» 

ChXo&o&tor aot UtoltXttaoy U3) te1?© stem ttet foy oatXte* 

ttv^ isgraiatlos of pGaAfi^aXdXtt»>€iltt66i»X£9 a 2.isi(gar 

r©2jjti#m tstas obtaitaod botnoa& tbo ^at® ooastaat ©mt tbd 

oowMmtii&txoa. of tho xonio i®m of tSio ^Xgoont*   It im© 

©«fg#©t©t that taaftor tboeo e@s4iti®mg tbo rat© of pi^awat 

(iegvaSatxon wag 8t ftsootXoa of tte @©®^©istratioa of tho 

P8oado«baso fowa of tho p^noot*    pH te€ XXttXo offoot oa 
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tfete rat© ©f pi$ii©sife €@g^©fe^i©a im. am fttouMs^b^pe of aitpo^ 

Moat of tlioso 9tUi&iA« in m&®% ©i-stamt. tmv© b®©a 

e«5y?i?&<st out at teap^^^^^peg im tb& ra'sjg© of 3O^0@ ©# 

©reaate %b& wit© of p4gii@ai} i©^atoU®ia (^>»   B©©©r©©u 

^fe §i* tei?© ^pgwoaahoA tbitt ^ariabl# f^^s tte pipoeoesing 

eaigSlQ {7)»   fte pigiBOBt &©&©©& w^r© @M#iw#i im ot^ffiH 

te^ ^oilioo gif ©a Aif fov'on.t ti«at treBtmoatg*   4 »ffi* 

paHeoa of ©tmi^^i^at proootteoe at tif fo^tat toaporat^©© 

Satiated tb&t a wfeigfe*»%©ssf©^©te^e stosft^tiiBO* prooeea 

rosultod in Xo»dr pigmemt Xoee fop a glirem proooss* 

Cfeorgea teg a imy&ed offoot-oa tfe® yate of aegrada^ 

tiooi of 9a3^goa&diQ»3*gtaeo8S.6o«   Tfe© pap©r W %j®ktm 

g& Q* (13) gives sw o^t^a^jL^e SM^^OS?" of tfco ^iffepcwo^s 

obsosfveA la th© ©.isite^i^© aad ttOttupOSESua&tlvo bP^alcAocm of 

tfcd f%E©a|i*   Tte Fa^© of iMNStttoflOEw tsao naoli fSaator im 

ttte ps^oseaoo of oxjrs^at ^^ ioeolttTald »©wa proeSpit&to 

a»4 a scAuble l^owa s^iterisA mm t®m®&*    In %M pre-* 

©am®© of o&tPQgeB ©iBilir eaoll aEpmmti of a ^@t*te©wa 

pr©eSfitato t«r# t@m<$®. for e^ulvaleat p&0ia@at lossoo 

tte8$>&P36 wit& tteo bs^ofi&doem la ©sjrg©®*   Xa tfees© tte^i©© 

tte matls0©F©aMia has oat *$&& Adtdoteft «aa lioaoa It i^t© 

aot appo&p that bydrolysiet of th® g]lia©©site &#ai. is a 
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pperdqutolte for pigBi&nt teg^atetiQE (%3)»   Sms&m?^ it 

has to@dB pitom tliat jp^lafgQiaiils d^e^M^oseo at a auofei 

i^#wisi to bo Aotivo im «iftoolo9»tiQS tfto mt« Q£ p&gadat 

iiySrag©^ p©r©s44^ WA am^^m mppmrnziw ®^ti^^ ia the 

f^rffi ©f t>i«ir flagrfttotien p.^am^t©*   Alsart fi^©© tto i®« 

TO km® 00 feKwa@%@ of the oeehaai.ss of tteeo tiap9akd«tm 

reaetiovis* 



wapB&zxmB&x* wtocmm 

for the iitlafei^m of 99XQrsoaiAlQ»>»gluo0sl&@ tm® stmm* 

b^ypy JMS.©© a®a this prooggaire piwvdfl to "bd vefy sstl©«* 

f^otory f«p tbe prsparatioa of a pur* aaspXe of tfeo pig** 

s©a|j*    ai-Butyl aXeotoel isas ufieA to ©sfera^t tho pS^Boat 

fr^p fela© etrasatedfyy ju&oo anA af tos1 ©©aoo^trati©© ^©tor 

vaawm « ©rmt© preimefe tms prdo&pitated te^ ^te aflditioa 

of anteytmi® ottoySL ©tter*   Tdo ©wt© pTO4u©t I^ES @©S» 

T®r^©t to tfe© fieiat© «lUoli wi® purifiea % r^^ryBfcalli.** 

gati©a froa hot AU.uto plos^io aeM»   $ho roo^otAlXlt^tloa 

«fte ^^psatei fowp t&sto@*   fto anthoo^aaia ©lAoridfi isoe 

pre©i^ltat@6 viith aa^iF^ta® etfeyi ethor froa a stiLutioa 

of tfco pi©r@to ia 55^ oloohol^o liiri^ofea ohloriio^    A 

jri^ia of ©ppTOE&isiit©!^ 7@©»g of fete pQlAwgoaia&a*^ 

SX1t0oaS.de wao Obtaiaod fwaa 30 poaaAe ©^ 0ti«Mbors*&e0'* 

Pis^er ohrossatograne of fcte pig®@m% ooiag a AoXvoat 

©yet©® o©®i>psa€ of tfiiai voXwme© of af»butaaoX ©at 2?$ 

aoetio ooXd ehotsed oaXy OE© g^ot,. tho flf of tthioti oorc'osw 

post^t to that r«po«,t«d in tho XXtoftatoro C@» p»'fc7?J»    A 

oooipEUPieoa of th© epBotwa of %fei# py^p&vtatxoa aaS ttet 

i*oportod ^r Soodhoinor aad IfejHsoo* <a5> for poXorgoaidiaiw 

^•sXttooeido lo&lo&tod oXooo ©g^^^moat la %fe@ waw l-Qgiftte 

©f tBsxdiswB abooffptioa* 
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mttooQ. d0sor3.1»9& ^F Ha^evtb aat Jo^es (2.0) • 

iu  $mnt^mnm, ^ jiM^^ii a£ tost HM MM ^^ 

war© fi?©g®a and teM m ©@ F»   iU?t«7 theosiotg tM j©Jio# 

«ee ©^f©,ss©t ttirougb efeeosoelofehg a eiomr e^^pi^ tei^g 

for ttu» leotot&du of mtm M&& umlmg 0m <8,lm<$m&@mX 

paper etoroiffisttogrfi^laar and a- e«r4©8 ctf eeCLveot syetoas* 

fete mmim aei^Sj i©u©ia®fr ffeeafialaaiii©^ ^siia<&^ %$t>mlm9 

netMoalno atad ssiania© s©^ fee ©©iwfitfcet,   A pfeen^l/wttoF 

tysfeem (74>*26* is&te^»1»uffdr v/v) buffas^d with ^©Fsfe© 

bmffes? s^ pi 3L0«e m& m©isag $a^«p also ¥3ffw®€ at pB ld«0 

ga^r© aa $3E0«AldBt s^papatloa af eystaie aaifi» aapastie 

mM9. mtim* ^yolaa^ ttea^iim© aM alaaiiia*   Iist4a4ae0 

9?alitta aEi fe^irti^r^liia^ i3©r@ aopaaratteft tej msl^ &Q$ 
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er©t with phosphate tottff&r at ^H ?»©»    After i^yiia^ the 

efereisat^gfaffl isas Fiasa isi the sam© <aa.3f@©t£@m miui^g 80^ 

pteaol a^ the solTuat*    ahattiaa U@* 1 filter pup^w tma 

u©©^ la all those esper&ffi&ate* 

Mtea rusaaiog oa© disteasiosal ofesr©isatogr©®© it ie 

posaiMe to naa sta^tof^ ©©ads a© veil a© the msfeioHa ©a 

the ©a© paper*    Honever, heeauee of the ®m#«at ©f estso* 

ia©©MS «ife©ria2. ia etravrbexvar Juloe aM its effeet ©a the 

If of the ©aia© m%&&9 iiroat ©©®pari®@a® «lth these 

etaoflavde ^aa ©®t alway© poasibl©.   The proa^ae© of a 

pafti^ttl®!? ©miTO @©ia taae o@afirm©i by the fol3.@wi.Qg pr©* 

©©der©*   ^3© al&q^ets of etvawhern^ J^ie© were applied to 

tfo® ®®m® ete^imtog»» eoA an aAaitloual allquet of a 

ateintert gwiao^ eoi^ was ataperi^oaet on ©a© of the $^im 

epote*   Aftej? the ^teoj^togrsii taae Aevel^efi^ ooi^af4!®®^ 

of tSie AlstpltnAtlen of the sp#ts fro® tto© te© aaspio© 

loAloatefi T^hetheiP or mot the sain® aoM in queetlen wag- 

pree@at# 

The pf©0is>a©© of aepagmgia© aai glBtsaia© tsas aeoej^* 

talaed i^r the eenparleoa of the aepa^t&e ©ol& ©at glu- 

taslo aoiH. ©pots tF@a hydrolyeed aad taoaMhsTdvely^ed 

gai&plos*   f o hyi^oi^rs© asparaglae aM ^lutasilae the J^aie© 

m® made 2 laofsal tfitfe rospoot to h^ii»o©hlo^S.@ aeld ®M 



Ites hsateA m a bo&Xiag wato? tefefe foi* 3 hours*   Tte 

8B& tbmn pX&®<£& in a fiosiooate^ witft ©olifi ©©ti^yi fe^arss^ 

id®*   fte rosito© c®s tekom tap in fch© vequlreS, ©©©ua'fe of 

water ami tli© ©fero^st^graias TOE* 

tsw© €MMB9^rtdA to er©t©i0 ©e4€*   f te ©l%m0t ©f juie® 

®ft0F ibelsig afp3>a04 to tho fa^^F wa.© trestei, Mifefe 3©$ 

tt^togtsm ^erosclfie aM aast©i«a »:lfM&t% 09 t^gwitei bgr 

il.oatifi©d &a the bttfffeffeft ^hooei sy©fe©m#   » A&ffaffeoo 

tiatlott is&s sat© b^teseaift ®WBt®lm m& oystlno* 

ilis®m tte ©sim© aeita tet M©ia idoatif led amd © amti®* 

faotorgr eepamtloa ii@£si©i?©49 tSi©©© preseat la larger 

acoattts w©!?© ^cttloatoA ^ueatitatlvfiCLy*   Tbo aotfetod 

fiosori^od hf Bmm a^i BtB^nii?) was atept©t f©r tbld par- 

©at *0 >aX ffiU^uots of a « icr^a leuoia^ C358qgAlter) to 

pl©©@s ©f f®itet Htetim® »* 1 filter p^por <3 « 2 ©a)* 

Ssod of tfe^s^ ms plaedd la a test twfe© fe@ wtjiefe ism 

adddd 0*5°^ of water aM Sial of alataydrla reageat*   $be 

©i^feyirita reageat cms |>F#p®r@4 fey addlos 0»®0g of staaaoae 

eblori&e ail^irat® dissolved la S®©^1^ ®t oltpate bu^er et 

pi 5 to 20g of alalordrla la 50O00 of iaeth9l oellosolve* 

After oeellfig the tnbm with a3.^Bl»» mp© the oelor waa 
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®smX@p®& by hesfeiiag ©a m Wlllm^ mt®r hmth foj? 2Q sia* 

Fi.vo ol of © ©ixfcur© ©f a-surefpyl oloohol and mts? (3.si) 

BfidaBan WMX U«v* epeetdpopiiotondtor*   4 stmigbt Mist© 

mlB^teii b#%»@ai &bfios>baao« a@A aoaesaft&tioa m& @fe« 

a sas^l© of tfe@ juio© guffi^i©m% to give 6 oonoeataatioa 

fallimg wStfelm fell© rftage of ttto ©tasuSa^t eiaw<s.   Tiiis m® 

a©hi©^©d by namsyii® 3 ©s? fe'alifu@%© of oquol siso iaa 

©fmrt oad ©X©© on iniiwe©!* alS^uot oa tho ©as© papa?* 

After tho efeWKifeogi'a© tot boom aef(il©^©i tfes^ latter viao 

cut from tut oferoBato&WBf tlio oolo? devoloped with 

ainbsr&vitt ®iad tfeea fcfo& ®^©ti ©a tbio ©trip tawo uood to 

position tMm to T&© out oat for ©ial|f©.|.s,   Sfeooo stp&po 

togotbor with Hsmks of oquol sleo waipo ^aobod oowisal 

fetoee with otbjrl ^tte^ fe# r©®®^^ the oolveat ami tli$tt tho 

oolo«» fie^olopeA la tbo ©^B© a&onor ©B tt»t I0@0.ritet fop 

tbo otfiafiard ou^ro*   HOOJ»O anA Stela Ci?5 fflvo fsiototpo. 

wM©^ rol^ife® tfee mtm ylold of diffovoat aiaiB® aolds to 

tbat of X®m%m§ boaeo oaly ©«2i© steaaart essr^a ^as re^ 

qulp®d«   All vuQtmm m$m%*®&' mm mm la tri|>Il©at©» 

a.   ,^i^ti^ i| pgi^^^i^^^^gi^ 

Ste sot bod dosorlbed fey Soadbolaor i®S RfiHrtoee (Sfe) 

«a© m©©t for tbo egtii®il@a of polaygooldla»>»8lueo0ld0* 
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'Stole &?oeetiUird %& baood on tte JLimsar f^laii^a i3®te©©a 

(HHooeiataF&tloii maA tho fiiff©r©a>©aa la fibstQi^tiosa biittr©#a 

8©®fI©B at pt 3*4 aiai fl a»© at 500a9&«   Ustag © BeotaM. 

14a#ar Feia^ata b^^tdsm ps^eafc ©©si©©st»atl©a and diffffip* 

(gisie© im ateorMs©© at tteg© l^# pH vsdLudd m@ ©l>M£ii©d is 

tte e@a^©mtmtS#® ras3g<s of ©oji^ per S^OOffil* 

©fe pH 3*^© mm ttlttodap&cm ©oa adAed td a© alif^t ©f 

©Itrat© luff©!4 wfeleli tsttpe adjusted- ©@ ttet taXut4#© to 

tho ^^qwir^i ooaooBtamtioB mxig® r©sin3,t©d ia © pH @f 2«e 

aad 3t^0.     ta €iii3feS®ii of a maps.© to pU 2*# it «a9 

m^mmiFw to alXo^ at Xoaet aa boup fo** tho sa^i© fe© 

©©a© t# ©t^S-Xi^'i'^*   FaS2,wi*® to 4® th&s r©smlt©!i ia e@m«. 

@i4<@^afe3.© ©rror ia atesor'banod mampemmta at this ^B* 

fliig offfiot tsas net o^g^rfed ia iag#I<@© a&ai© v^ to pi 3«A& 

la ©fsteaB ^fharo a® ia%#rf@g»lBS colored i>r@€u©le taor© 

fr@to©©t the aM#rtea@Q attasBpeffimts at g>-i 3#4o WOPO usod 

fe# dstoswlDO %h® ^ieiaoQt ooaooatmt&oa*   Abserlsaiao^ 

aoafivapoifidato at ^tap isiiia%|6d ttia ^roduotioa of iat^r^ 

faring ps&Mtitot* 

f ho pS of tii© jpoaotioa at S^® ^©g €®t©^®la©i aelas 
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til© t£@t?M)4 &®80!'ib8& fey SonAlieiaaE* (23)•    PaS,^i!»g#mitS.ia-*3*» 

th@ pE @f tTh&eh ^arl©4 fr^sa pB l.© to 3»0#   f?a© ebsopteaod 

a^* e«   ^^o iBeatfUNPOsaQBte at 86° e* tsftra ototftlLasd bgr la^lmg 

a BTbdroagpaoor" (s^ p*53) att^^teQ^t tsitfe tti$ Bedtassa 

^tedol ©♦f * spdetftdptotaaietegv   f {to >8 #f tbi* H»@a#^l#@ taafi 

flasHg fitted with &%p %®%B% tubes« eoa&atauBers mfi thsx^ 

aoigudtdrop. »©#© efinnited te a e@a©taat' toi^erafer© b&tb* 

Tb© rate ®f air fl@w m© oontFd^Xdfi f02? ©a^fe iali^ids®! 

ft&elc at 1#©«17© ##@*/®ia# nraaewod at staadard t®ap«pa» ' 

tu)Ki mS* pmismm®*    M ta&B mum®' %k@ paaatioo ©asstws4^ 

taa ©atw^t^i witts air aM ls©f t noil atipped*   Vba t®®*» 

peratai5®' «f tfe© feeafeiag tetfe vsaa a&jtaeteA to give a fea*- 

f©»^F© ®r f©.0 ♦ o.ap f# is tba-ffoaot&oo flaatt* 

la oarvylog; ©u^ a rat© study a fefel ooltttloa e©@^ 

teiaiog an tfc$ r^qmlret ooi^oa^ut9 ©Js^ap^ fete ©iferate 

bttff^v ®a& figemfc tsaa allonaA to «#®@ m to tanpomtiupe 

(sppr^siKatolF 10 Bi3*h   At th&o tin© Jisl of o&ta^ato 

bwf f0? ©a4 5001 of 3£$t&llo& tmtor ##Tat©i@i^g X®m^ of 
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pag©©mt U©BS ©Met*   f M to&tt&v mi© pg'eparoi la @mh a 

terror #f fi 3,4©#.   She final WI»M©# ®f s©lut4©ia taas |©id 

aa4 tSi© r©a©ts@m siE-feur© vsas &*42? a&lllaolor with wpsei 

to Ute pi^ioai*   AO g##a ©s %fe© r©&o$i#a aixtfflpo ^@E@ up 

td f®@ C# asm sllquot tisw n&tto&rmm ©ai tm ^ig®©5at eott» 

eoatv^tioa of %tii© ell^uot tflfte tstea a® that &fe «©i*@ ti©©. 

At deflaitd tin© im%©walg @,Xl%m$& ta©r^ ttlthdrasm m& 

tte deiiit9nt««ttloa of p©3»a^@mMlm~3»glw#0M.© t#t©i»MiB@fi# 

lltel*© veeotlea rates raff© aea.msi*©^ In the pr©s®®©© of &&*> 

fer©s©m& laater p^ oitrogftn m,® uood ©mi tfe© solutions 

I«M?O flushed with mitF©gem bef@r® the pata etudloar OOBI* 

sanodd«    2m sy©t©m© oontotolog aseofftoie neifi @r asis® 

esldo fetes© oosponoate TSWMP® addod al#sjg wi&ii the hwff©S5 

©ad Fi^B^®^*   Th© foaotloa wap foHeuod ^mfeil tho #^l-@l* 

aiA ^lg®eat oonoontamtloa tea %®©a roduood to at least 

@m© telf ©®i la &X mm® a etlaimaa of aovoa r^^i^gg ms 
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BSSCftffS 

x* ate £a§ mm ^.^. g£ g^^ffst M^ 

sugap ©r a©@©rl3>ie ^aeit jsyefeent te^ fe©aa fOUIIS to be fur- 

off<a#lr is pr#Mbl^ to© fe© tli© pF©:tK©.fei@.ia of am laoreased 

smmb of aotive 4@grateti©a pipodoots a® © ^©e^slt of the 

ittt®pi&0$£oa of fete a»&fio aoi& tiifefe tbe sugar OP M«WM@ 

eold*   Fo^ a tetta^ unfierfttaaAtog of th© estteot of this 

froo ©»isi@ a©M© of sirawborry Jmi@® tsould M m©©@se©^* 

fli@ ot&y jpiofepooeos in tte iites^feisr© to ami©© ©04€s la 

sturasAftorriee arc fetao % CasisiSr ami $@kmlm {&) un& 

Ca^iair C5)*   Thooo ©tmti.©© were ssatt te gss®l©s of 

etwaslxMwy pro&uote af fcw aoM iiard^lyBie ^ai teonoo i® 

aot «^M?©eo»t ^^o f y©© uito© ©©at© is st^oboiM1^ Juioo* 

folS^sifig &©!» a@M© tiftr© id@aUfiodi« 

4i|ja-rM© aoid      aiuta®^®^        Cjretind ^si/^r @ret©lmo 

Aleaino ThfOonftB©        fstlim© 

Aedp^regSLao^ ^mtesiB®& alsssimaj, ac^^tlo a@M ami. glMlasS,© 

aoid i^eFG f mmm to fe© ^gpoeoat- ia tbo 3Las^o©t ®!i©^ate» 



m 

$fe$ pi^ia^a of Zfo<$>m sseiia ma ©oaf Immi. by 0wp©r«» 

grapiiag.   ipn© afi&itioaal obeonm^ioas &lso oonf^ms tb© 

pr^ssias© of 0©¥@«il, of tli© aeido ifi^ntif ioa«   tepar^giis® 

^iT«a a ob6r«oiorlstio to©®® ooXor uit^ ainbardrin F(9®g©at* 

U&&&&y&ko of tbo Jis&#@ sai#l.# iPCBaovos feb© $f ot© tu© to 

sfl&aras&aa a»d fimfemlmo ©t tb« sas® ^Sa© ^rofiuoiog am its* 

#?©&©© io. Slit @ia;ft of %UQ e&ota of efl^artSU^ aoift ®a& gitt* 

t^aie ©©it*,   mth obroffifttogreusts rum im fete bttteuaoV^^t&o 

aolfi/mtor system a©fartS© aeiS ^ivoo «9itb fefe^ siidhfiirim 

roag^at a ©tem©%©j?l©ta© bltto«@g>ee& ©diw wfaiolto tws© 

prnx^I© #a etftoA&vsg*   tatb & jw&©® sasspi® it pwwrofi to to 

diff&eu&t to separata eepioe fyoa g^utsmlo &©M tsitb tfa® 

bufferod phenaol ayst^a*   Tb© proeftao® of ©©Fime- noao aotop» 

&%m& by f 4»«t ©tiwuafetg^apM^ a mp&Q of Jmi#© im tbe 

te%a©tl iysi&©ia,   M%®$> toylngty ^^ iowes* portions ®f bb» 

ote^HSil^s^a® ®©^© «mfe oat ©at slutei «mfe® © buffopoA fSI* 

%•$*■ pa.f ®r aeA wm is bbo pliamsi eystes*   Tb© p^sonoo of 

©orlii# ma oetabil&sbsA is tfeio SEAIUM^ 

Tb« oonooatratiot)^ of tbe CUB^SO eoido pr^s^mt im tb$ 

leupjS^b ass^um^i »©x»# d@>tor8>4Dda @»4 %b© f»0@wl^® #Meia®IL 
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Tmm i 

tola© MM Ccraoaotpatioa sig/lQO^L 

CKLutaaln® 15 

^laalae 12 

Bash ¥©!«© p^reeents the ©@©a ©f %to©© ©gtisatio«@» 

Th« aeeuraeji' ©f %h<$ m.mBumm®zitB raa® fs3©® 5*1©$S wMiofe was 

at©q?aatis to g&^e tte© on&er of ©©^©©ateatiom,    Tfe© other 

free aiaia® aelde, aisfira©, ttveeaiae^ ©rgia2,?3i®a iraliQe9 

©iratiB© smi/©F ©ire%©ia^j ©at l@u@£a@ oxiS/or iseleueltite 

wes»e presest in ©©meeatrstioB© ©f lesa item Sag pep lOdnGL 

of ^ttloe* 

x^    p»p!rad»tton I^^M JE g©l®^^1^^3^m©®®itf 

*• l^g—^ sm&twm li Bt. ?fff <w g£ §mm> BB& 

eervefi &a o«5M fioltttAoae of the nenoaaoohariAee asai 0*258 

soliatloas of the diss^te^kdeit*   These eoooetttrntlooe 

spprosirafc© the tolmtel® eollft© ooateat of etrsajbewy 
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Jui©©.#    A pH of 3.40 was oaintalBed talth ©*1H ©Itrat© 

buffer ©at tli© roadfciens war© foll0H&& &a th« praseae® ©f 

air oad altvosen* 

f©f firet ©rter kiiMitios the eliaraoterietio r©Isti@m 

idt* la «£U « k t 

wtex1©        a * initial edSKseBtsmtioia ©I" peaotAat 

x » fmeti<m of rea@feaat destt^yed i& tiffld "t0* 

% » fipat ©M©^ jmfe© eoBStemt 

?#«• © sytfe®® wfeion follows first ®r&©r kiaetioe © 

plot of la «&»   mgaiMt tin© fi^©© a ©t2?®igbt lia» ^eiedias 

tlir©Bgfe tte ©rigto*   Tfe© elope of tfele line %& equal to 

the first order rat© ©©rngtatat*   Tfa® reeulte from the rat© 

stadlee were aaalyeed in this faehioa aaA it was found 

that ia ®o©t @a©©@ the rat© of tisapp^arasio© of 

pelargoaldla»>»glttooslde folloaed firet ©rier ^im©tioa.* 

fte type of rat© @mrv©s obtaiasd as?® §iv©m. in figure 1| 

.^E^   ia plotted ©& a l©garitteio ©©al® ©^minet tine*   She 

veto of pigment &®gm4mfc%om lu iiffsr^sit eyetese oan thus 

b© es^reeeed hy the first ®ri@r rat© oonetaat*    In Bm&om 

B^BtemB firet orier klnetles were aot attained until the 

rMtetloa had pmm©&©& for appresioately 120 ©iaMtes, 

first order rat© eonetants qnoted for anoroee eyetens 

r©f©^ to this porti^a of the smt© ©us^©* 
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Figure 1 

Time  in Minutes 
Reaction Rate Curves for the Degradation of 
Pelargonldin<=3-glucoside In the Presence of Sugars, 
(1) 0o5M Fructosep (2) 0o25M Sucrose8 (3) 0o5M 
Glucose9 (4) 0o5M Gluconlc Acldo 
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1m Tabla 21 tfe© ©i^ar© ms©t eoA Mi© s^sfe© eonot&uts* 

both ia aig* ©at mifes?@@©% ar© liatet,   f too p@^@©at refiiso* 

fciom &a Mit© ©msstaats ©teer^ai ia tbe ps^os^a©© of aifeF©» 

gigsm i® Aloe tafeutetet*    Xn th* prosouM® ©f •i* tbe vat® 

of pigssnt i@graiafe4©a ia ©.251 g^ar©^© ia opprass&JBfttdly 

half tbat ©te^rrot in tte 0*51 fs»ia©^©©® ©fstaa*   ffeii 

t?yo«i4 eogsest that th© XBQ ©^@©rr©4 i.g to© to tho fefiF^iy*' 

sig ©f the 8u6PO0e# 

2»XS II 

First Oi?ter Bata Coodtaata for the ©©graiatiom of 

Pereaat 
ry 1 ,>:,g!i,'.,isut.',ii,..>'. 

PS'isetoaa 7«fl 

Bm^m® 3*f6 

Soar^toX 2»0te 

GHliMMmJLo Aei4 2*1* 

OilttOiiroa&c Aoid 1^70 

i^lt®©© ^ ^6 

sa.©t©©<& 3«50 

Bmff^r 2.0g 

a*80 63*0 

a*8d 27«o 

2, ©7 82#0 

1,77 lt.S 
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FfQB these rooulttfi it %& &s&n tfaB>Z ©M^I*© euoh as 

fsmet^s© ©at giw©iaF©m40 aei^Rhieb ero Iminm to Segfat© 

qwiti© FSp&iXF at low pll5 te^e © pfWM^soei ©ffoot ©a tk© 

pato '©f pigment dagrftttet&ott*   ©imem^^si® a©at dseoqpoeea 

to fuspfusttl dud fru©t@00 to ^tiiraj^Jspaet^XfwfMral 

(10» F#^p«.?I)*   sorbitol asii gluoon&o aoidt £flii@la ©^© 

eti&ble saate tbd ocniAlt&oais of tto©# og&ep&iggatdf ©to® 

buffer oystoiB* 

la the ppeeonoo of oltrosoa* ffi^rfeet s'edaotioaB im 

the vate of p%$mmt dograSatloet efre o'liecHPVO&»    Rocoever^ 

diff^eaooe in the pete of pli^®©mt a®graaati@a are still 

d&s©FW<i tsfitb tike ^tig®rs ttsed*   TM r®lativ© r^tia^ti^ia 

obaewod ia yate e©asfe»t ^ms aot the ©as© for ell Bu^m 

®m&* ffe© jtete of pigpoaat ferssfeiesm im tbo glttsoaio aol& 

®»d fiMNP^itol ©rst©a@ tmo viptinelly the asiee %n air a© it 

MSUB ii» mitx*og©s# 

®> w$m ac aagerrWo Mi mmmtm. m lit MM. gL 

SatperisMmte e©sitM©tet by fe©Isi«a©f» IsiAktom aad 

Gftieheotep (Ik) ladloeted fttat peley^H^UULai»>@luoo8ifi® 

imp fiieooB^oeeA acw*e yopifily is a &*&& fiOlutiea ooataia* 

log 1^ ^isroiao tfema in e pw® ssagpr ar glf^cine «&mi&i#&» 

A %0 ^lyoiae ia©lMti#B tratflft to© eontOKitet ^^r# @©f»sa%?afeo«l 
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eoiS io^pael!4oa «a th^ imt© of plgm^sfe tegm#s&i@& to* 

#M#F ©.s that <wqp$at#fi ia etra^WMpyy Jmi©©*   ¥m ^efe 

a©lii© 8wd4 ss^t the rat© of p&giQ&et ftagFedat&oa WBM» @^« 

ier^^t am a ^upe aml$^ aeM g|f©t@©0 aHO&a© s©IS plus #*5^ 

gluess^ mi asto ooid pl^a 0*25^ sewos®*    ta «M»II flawse 

tbo @eim» deid ooae^.trfttioa wa« fi*5 x W*hl &QA eHX 

$fBtm® tsapd buffored to pi 3*^© with 0«1K ©itrat©#   Sho 

aaloo {soldo maM WKP© )Pdp8*e«datativQ of th® dif f opoat 

ftmotiooaX typoa fonoA i© otirasflHSiyriee* 

Z» tfe©s# dyotoos @ls®& the rat© ©f doooaqpooltioa of 

pOjUurgoaidloi»>^i»BM>8&do foUo^od first wter lc&ootloo« 

ffe$ mtd otawo for mm*m® s^oteoo wae ©iBiia,^ to tfcafc 

^bi^^^et ptpov&omsljF*   la fa»© ttX$ tlto fi^ot ordor pat© 

ara&t&ato ©3?© tateiat^t for tti© QSSt&pwafc oyotome .@tiM,SM* 

Sho 9€»8ulto iaAiostto tOmb ®P&MQ» ^ai oyetiao mp 

bsive s^m© «f feot ©a tbo i?at© of sogr&oat&oa of 

90ls]nsosildio«»>»^ltioo&&do in a fcwff©r ©ye*$i5*   S^aa ^^ 

Ifeii ^S ^Sa®?0 aaiiio aoM^tfugav itttew«stAo» I.& raAatftvolsr 

lour^ %fe# p^cio<moo of asirn© &eMis Is tfto @Xt^»ooft amt m» 

®mm @3fst«:@ profiutoot as ioopoaeo ia tte ^mto of $%si^ 

dogradot&oa*   ^fe#f^ i© oooo qwootioa %n tito argaaime*. 

0im@©t© oyeton uhot^ar fete im«'a®.©a i@ earn to tba 
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rat© edastamt WOF tta&t #li©<i^^©€ a® © pure gHneoso gystje© 

as ©®l3r ©ligfetlf lia^gsf ttout tte la©?@ag® te rate poasteat 

of the &*gi&i!!&»!naff9? gy@t©s above ttel ©f a jpur# buffer 

esrot^BU    Cystiao 9FOV$& to M tte noat aot9.vo of tljo MBits# 

FiFst OMei' Bate Ooaetaafts for ^te Bfiigre^fttioit 
of foaLA8^o&i4ia»3*s3Lttoo«i&de i® tho ff©s#a@© of 

mim Aoid Buffer ®u©#0© lixoi0^© 
WJ>a7*T«ft 

Aeparagis© 1»96 

Alaik&Qo t*©^ 

B^^iia^ 2^05 

Argii&ate 2#|4 

Csre^in^ a.53 

SO Aslm© Aoid a»ofc 

3.5S 4.9$ 

oeoitooatratioa X* 25 x lO'^i 

X® s©a© ppgliffliagiFy ©i^©riffi©at© %he antgo ©©Ms. tier© 

hmt^, la a @*5K giu@©g© oolutloa iBufforod at pi 2«40« 

Tho witX'S*^!^!^^ if^et^© of tluioo ©fistems ataugreiad a a^asiiJiffl 

abeewtoaaoy at 2SS s^t*   Tfeiio ©assiaj® is otisunootarlot&o of 

5^kjaras?a©tlirif^fBimi»   Mpg%®&m axA <^retiao woro aiao 
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%fa® aoet a©tiv© la tfees© g^st©!®.    It taouXd afp©©f tfaat 

tbo ©stout %# iigtiioH aaia© aoid<»finsgeup iatera^ti®^ ©ff-s&ts 

tbe mfe© of'p&gfiBeat ^epmfeti^m is ddpeeta^at ®m the ©SE* 

teot of ©ogsw* dA8Pd€atlon ©a measttred tey the agpoaranoe 

of ^I^Oi^asriBdtefajrlfurfttva^ 

Ste© rate ©f itgrsiatioii #f polar@»a&dia^>^lueeeids 

am4 fruetese @t pH |*%§*   la ©II ©as®© aa ta@rea§@ ia tb© 

&t pig^.m% degradation a% pi 3«%® aad f§© e* 

Za F4ga;r@ a the loga^i^ita of the firet wte fate 

latioa wt @famm®&* "ffe® f<esti@s ?«§» %h%® ml&tim is »ftt 

^paramt.    With'.' tbe glm©'@s© oys^Bu? ckst^polation to 

mm mmm%m%%m g&vea a vc&tta for tU© »t© eon^taat of 

2*2 x i©*^ jaltt*^ tth&ob ed»€t©p©©ts wa» that alroady o^* 

oerved*    2% tte fruotoeo ant sae-FOE© afstiSM eastrapdXat&ou 

to tfeo ordinato dooe aot '@or2*©©f®mt to tbo r©t© oooatatit 

obeorTOd in ttoa biaffw syst©» pr©¥io«@3.|r# 

4m iadJKsat&oa of tho etafeility of tte figm<sat am 

diff oroat dugas» i©1lmti^ae ^-am bo obtained ftroa ^aW,© !?• 
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In tfcia ta^Ld ttsid tla© fos5 the initial eoQ«9at»®tio« of 

ths pigoeat to ^© ^@tM©e4 bf ®E© holf is gi^oa. 

Ttmm m 

fi®@a fo? Mi&otioii of XnitiaX Fi^B©st Ooneeatv&tioa 

..qi^ttoso .Frm®fe^.i# ^a®^^. 
C©®s©m«  Vine    Goooetu  Tine    COIUMRI* Tisw 
(SoX^sA) (Hia,)   (ttoldgA) Cite*)   (H©2.#eA)CKia.) 

0.5 

x.o 
1.5 

25^ 

170 

138 

©.1 

0.3 

©*5 

21© 

159 

132 

n 

0.2 

0.3 

©.6 

0.8 

20© 

188 

166 

136 

12$ 
trriwuriiniirtiii 

»♦ Ha Bm% st M m m Mt a. mm^m^m it 

It tee beeti sfeoim that p©l©rsiiBitia»3»gliae@git@ is 

m@r® stable at losor pH (13)» hut mm the otter feamt it it 

kaoim fcbat tte rmfeo of tegraiafei^m of h^th glumm aafi. 

fruotoiB® feo 5*hyfif,03^B»tlK7lfustfttreCIL i»r©a0@© as tho pH 

'fieoreasoa <325.   Also it te© M©a denoa&tmted that 5w 

liy€r®iq?ffi©fc^lfm'fMmi is a©tiv# la aeaeXemtios tfee i@* 

§miati@m of this pigwomt.   Tdus tt?a app^r^mtlf e@m®t^r* 

acting vapiablod ai?6 in ©sisst^ia©® in tbid aF©t©a.    In 

mm© preliaineivsr ^J^erinents nltfia^triolot 0peotn» of 
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gXuoooe and frutt^s© selutioiw lidfttdS afe pi J.^O i!aa4a©«» 

experljodate tfee ^at© of Oegtfad&tida of pelafgoiaddia^j* 

gimeoeit© ®m t®Xl®m§. in ©♦IB ©itrat® buffo? siM ©,51 

glMets© aa4 0*1.11 frtt#t#g@ 0©l.mfeidas ale® totaff#;r©i. wit^ 

0»1B oitw&td* 5h« pH ©f tfe^s© ©jst©©© was varied fjp«a 

3*95 td I480 atsi the IHMM>^&O«S wep© ^©friat «ut im tte 

ppdseooe'of air* 

la ©ri,©r to lateffprot th© voatilta it ®as sseoeeavy 

to #%t©ia mm ostiaato of the pK of tfeo ^©aotioa 

tihore S* s?®pree@nt® the oOloroA bams^pyrFlitam for® ©f the 

aathooyao&a aM BOH the psemfio 1©$© fofni.A ^almo of 2*98 

foy the fl< «f thi© reeotloii at 23° c* aa€ ^5® c« te© hmn 

i^popteft C23 a«a& 13)*   l@ ^alm©© for Siigla^r t@ap©mtur®a 

have b©©s ^©po^tet,    Usiag the prooedure ©mtia®sa (s©© 

p^ge S.^} a iraitt® of a ,95 et a teoperature of 86* c* mm 

ototaia@d*   Th&e ^alue is riitMm the vaage of E*9:3 1 ^♦©^ 

ropar^et by Soodheioer (23)»   H©a0.Q im totes^retlos theee 

reaiaXte froa esq^erajieiits ea^ied ©at at 90* C* it tsoiad 

i©©© that a pi of 2»$B mtik& be a ^a3lld apf.F@3siimt&©&* 

fte oatsnate buffer iBai«ita&ae& the pH of the ar^t©ias 

within 0#05 of a pH ut^Lt*   The rat© of p&gfseat lees 

followed £i*et orief1 kinetioe ia ail the ©y^t©©.© studied 
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ia tfeij* Bmlm of #2£i>©!*iE@Et>i3«   fH© ps««slta are ftabtiXated 

tbo p^reeolsego off tb9 an&tioo^alo ^yesea* @.e tlio tem* 

jsopj^srllasi two* f fe© lliasgar r©lata®si oltserveA Aa th® 

%:iii»©# eyertetss sta&i«d i.@pl.l#@ thaiitv #w©i? %te pi mag©' 

&wrd0fci@&t«&t the i©gratoti@a off the ©atfe^e^aim a© t#« 

paoitdo tea#«.   Zfti!tt<m» ChlofadB^r aaA Kaolslaaey CX3) #b« 

ddrvdd tteis of^oot in M?o* ssretesid as ti©3.i a© 4m J®i©® 

asus^loe at © totupwatoiv® of koP e.    fi© rtgwlt^ fvoek tlte 

friaotds© gy©!®© aro ©©% @s o©a©l©%®mt at %n tfto ©th^t3 tw@ 

ayjiMm© imt till© @©m@^®l feroM is tt)9 sa®©*    ^© thd pH 

A^oraaeefi fete d&fforenoas la rat© ®®$astfimfca for %fe@ Waroo 

eyst&oe al«o t©^r©ag®.0* 

^tst |*»^4»^@ft^r2.f«rfu?al, tee ^^©sa d©©#i*4^d % 

ftesoftte* (X^) aafi. termtels^ lA^i^s^i^m ®m Filers Ci5)» 

f tea© etudioe were teppieft out at 3S@ @* eunfi, feo0 0* 

oqisi^eX^ot ooao6ti%si&ife&OB89 fw^irsii i$ oostoido^abiar mm 
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* 60- 

Q. 

Figure 3 

Effect of pH on the Rate of Degradation of 
Pelargonidin-O^glucoslde in 0olM Citrate 
Buffer9 0o5M Glucose and OolM Fructoseo 
(1) Citrate Buffer9 (2) Glucoses (3) Fructose, 
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eovwdatratioaa* toflwewa^, ar@ qmefcat %n parts p©?* ffiillioa 

and a paqglt iat^pr^tetS-oa of ttese r^iaulta ©a the teaie 

of eq^ivaioafe imlms* ooooea^atiooa laaieat©© otaXif ol&ght 

dlffedpeno^s in aotlvity beittseen fetesa fej© ©©^©umaa ©fe 

Th» ©ff^©t of furfural a^ 5*»b^tr©ig3f©,©^h^^^5f^^^3. 

®E ffe© TOfeo of 4sgr83a$ioa of p©l^g@Ei41a*»3«»giu0©sid© at 

f©0 C* aiai pi 3*^ me fCKlXotf&&«   7bo roaetions were 

#ai?i?3.@<t out tooth ia ttio ppoo&aoo of air mad in tho pr©«* 

©©us© of nitiKfgea*   Th® fupfustkl wa© diefeili^d taai®? a 

vaoitaia&i in tim &tm©ep^)p® of nitro^on before uso*    f^© 

first ©rfier r&to eda^teatt obtain^ aro iistod isa fabl© V« 

fi^dfe O^ISAJP Sat© Confitoats for tho Degradation of 
^aia)pgonidin«3»|iuooeii4o In the fr©©©»d of 

.,■.■ .JteBtfi^^si^^ ■„,,,■ > 
First @ra©r Bato 0#a»tsint (Him*1 K l®$) 

Conooatwation   Air   Kitrapn Mr Glitrogoa 

O.0i» t»tS        i»87 

Q,G5ES ^*l#       2.W* X7,$ 7.^9 

D©gratefelon mtos B«P© 8X£M» obeorTfid in 0.XI1 fw~ 

fmral but first order Kinatioo ttere aot obeorvofi. in 

oitlsar air or nitrogen*   A oooeigorateXe 'r©d««ts,#m in tte 
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rat© of ptgrnnt degradatida ms ©be^F^ei wfeea tfe® ^©©©feloa 

was o&pr&@& out itt ftte pwm®nm of aitsro^ea ^atlaer tbaa 

©4F„   TII« s^@©tlom Fat©» bowevei^t ms act r©&me©i. to tbat 

observe A la a baf for ©srst©® ia the pre^eaoe of mitr©^©®, 

Kitfe©r ttoi4© ims a ^©iifiwml effeot fwwa the amalX anuMiat 

©f osqrgaia that ©©^IS he preaeat ©F tln^is© ©oiapoiaaas i© 

have @©s© offeet la the ©to©©©.© of ©«$>§©&♦ 

The rat© of pigts©mt ^©graisti©© i^s® ais© observed in 

©•©5^ eolatieae of furfural aa& 5,ii*h3rdrosyBieth7lfusifural 

at differeat pH valaes*    A@ &a previous esperlaeat® 

©•114 ©itrat© buffer etas us©i.    Fi^et ort<gr kiaetios were 

observed &®& the rat® ooastaat© sr© plotted ©gair^t the 

peroasitag© of the aatfeoojaaia preseat as the bansopyrylius 

salt (Figure 4}»   The ^alixea obtaiaed at th® lower pS 

rogioa sugg©©t a lisae®^ r©l©ti®^ but the rate eoustaata 

®hB®Ff®& at pi 3»%© <Tabl© ¥) were aet oeasisteat with 

this relation* 

Both furfural ©at 5«h9'drosy6ietfa7'lfttrfural proimeed 

a wnE^d ef feot ©a %h® rate of destraetioa of p©larg©!aiit&- 

3»glue@©i;ia,   The sa^aitade of this effeet tsaa oomsider*. 

ably retnaoed by earr^liig out the reaetlea ia the preseaoe 

©f nltr&gon ©r redueirag the pi.    5*R7drox3iDeth3rlfitt>fural 

was ®Qm%&&mtXw more reaotive thaa furfural at e^ui^a*. 

leat eoaosatratioas*    Ttes© eaperiffisats9 esirri©^ out ia 

aifsteitta of ^aryiig pH,, tseuld iuggeet that the p8eudo->hase 
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Figure k 

6   „ 8 
mm. x 10 

Effect of pH on the Rate of Degradation of 
Pelargonldln°3'=glucoslde In the Presence of 
Furfural and 5°Hydroxymethylfurfuralo 
(1) Furfuralj (2) 5=Hydroxymethylfurfuralo 
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form of the antboeyanla was the sefeiT© for© is thorn© ey«. 

gtemg. aXso*    it ©ansiot b© oonoluded from these stmiloa 

that tli© ptgmnt resets direetly nltu ®%tfa®F of th^ee 

ttaro oo^ottods*   Both ar© ^©ry labil©» pstrtieulorly in the 

proeeiis© of osygea s»ft the d^gmfiation ©f felie pigsaat 

oouta piisaibly be due to the preeenee of ss©s© osidative 

prdd^at a©ri^©^.ffe® these al&$hy&od»   M®mmiw>9 in a ey* 

©torn in wlaiels eitfeer of these two ©©sjpoum^© was preAueeft 

in oooe faahioni, ©B@ oeuXd eiipeot ® eignifieaat rst© of 

plgimfc &Qgrsisti'@a*    Thwe the degradation of anagari in 

the p^eeenoe of ©old w asia© aoMs tritioh remit is the 

produotioa of these typ^® of ©©spmrnte px'et^ae MU isa- 

©r©a§© la the sate of piesent te^eabdo^eu   It is potsibl® 

that the effeot of aeeorhio ©©IS ©omit he to in part to 

its fcreakdoftm to furfural* 

2*   ^Pl^Qi® Agid fio& f^mio £$!&•    ^B aold aediwm 

^hydros^inetharlfurfttral is fi^grat^t to l^mli^i© €H»id maM. 

fapaio ©eia.   The kinetioa of this reaotion teve teem 

etadied W Tmn&mm {S9)»   Beoattee of the toagiMiity 

that eith^* forai© oi5 lavnli^o a©ii ^ae the reaotlve 

SF©©i# in pig®#mt hpQote&ffimi the of feet Of levulioie 

©ei& oad f@r©i© aoid on the treate&otm of p®i©rg#sitia*»3« 

gimeosit© ms ofe®tn?o4*   The raa^tiom© t^ere omrriM out 

in 0«lll oitmte buffer at pH 3,,^© aad at a t^uperatmro of 

90° 0*   The first order rate oonstants obtained ®r© given 
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•smm vt 

?%VBt OrteF Mt® (3&mt®,n%® for the O^gradRtJloa ©f 

©♦#51 a*55 2-75 

0.03J1 2.25 2«*0 

fit® rat© of p%a©&t dtgratetioa i® fei©©© @^©t#®s.8 

alfetowgtes grostar tttaa that obeoprod ia © buffer system 

of tfe© saiat pHj was utaoh eloesar than that obaei^od ia 

oqmi.ml<aat ooaooutTatiooa of S^hir^oavsethylfurfuvaX* 

ffema it is a^pa^oat that tho aeoaXfiipati-as ©ffoot of 5* 

bydj&sqnBOt^Xfttpfwpol ia ®®^ flsipoaaont o© it© br^alsa^as 

to low&lalo aoifl ami forodo aei4»   St sight bo ©itet 

that its tho Wm)&®.mm of thia oo&^oi»id» othor oubotanooa 

fe©sia©@ thaao too aoi&o mm togmto*   A obtain mmmfc mi 

In at&eefoQje&y jtfes tho ©©laatitwemts wfai®fo ®pp@®F to 
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M mmt mtlm ia deteradalog tbs ret© ©f pa^js^at t^graSa* 

tiCM^ ©-©©©r^i© seM& s^lmfei© s^xai© ant ^Hf   ffs© f©sialfe® 

ar© 8usiSffiktPis9& im <B&S&* Wit* 

Soluble Boti&B 10»0^ 

Pi 3.33 

^te *at© of fiegjpaaatioa of p#3.arg©®itli@*3«giM©©iiio 

lit a sespl,© of tbie Juioo adjmst^t to pll 3*4o t^ife^ ©IfeFa© 

aeii t3®# #©^©r©i vt%th ife© f®^ of Afitgradat&oa of th%& 

X«   ©♦!» Sliaoooo 

2m   ^*5^ ^tooow* plw© ©ssi®© a@Mg 

^#   O.SH £{li20oeQ ^SLud fteeo^laiio ^©i# pl^a© asint 

fte©C! (&3sp0rlis©®%© tseap© scooted ©u^sfetfeuti^g @«g|l 

eaer©©© for tho glm©©se,   fh© ooneoatvation of flusoo^bie 



aeHi 1MB 2@m$ p<Qf %m@& CTafele* ¥11) QXHSL tte m&m ©#iiu 

©©laaia'&td ©f a s&if&wo of tte f iv^ is&dt atomnSaati ©eifis 

Uosie gl^em &a febi© z {$&& p®ge 231)« 

Tte v&t® ^mm® tw tin© eiaes^ose gyetaro ©«*• glwa ia 

figmr© 5«    Both gim^ao aaA euoreee erst^M give & a§r® 

rapit vote off f iga©at i^aiafes^a tlma tfeat o^M^rveA te a 

aEsim® a#Ms to the ettgara g^osultod la ©a afiditioaeOL iac» 

©r©si# ia the *&to of plgm^at i©g^^ia%lom,    1m fefes© sn&a? 

plus ag©#s?M© a@ad afste® thovo waa little' diffepoaoe ^©* 

tiw<©©m the gluoo&e ©afi ste©r@ae ejr8teia&0 © ssrKeA iaopeaee 

km the i^t® of pigiwet hpealifiQmi hei«ff o'beorved m aAAi* 

tioa of asoorMo &e!A«   Fsu^theF adftitloa of the tmtm 

mid® to the eugsaMaisitio ©©Ms yrodnoed a ©sail iasr^m©© 

%m the rate of ^igneat AegpaAation*    It tsao iato^etia^ 

to note that to the latter eyatem ®»t%®& mm %nl%&®\ !©§ 

periitt ttfiieh tag sot obeervea la the 4BI6© eea^le^ the 

yate of f i^itmfe a#gr®iati®a ^^reaohda tint. o^i®^@t ia 

Btwmlmpp$ jaioe*   ffeia wmQM iodioate that these %Wm 

faotora ao©@»at fop the gr^attf part of the plgmeat 

to&nMom la stfaafh^r1!^ juioe* 

ftojml^o ©aspi© ehe#ed first order Itiaetioa for the 

degrofiLsttioa of the $i®Beat«   5h© f$>ot that a© teg «as 
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Figure 5 

60    90    120 

Time in Minutes 

Comparison of the Rate of Degradation of Pelargonidin~3c 

glucoslde in Composite System® with That Observed in a 
Strawberry Juice Sample<> 

lo Sucrose and Amlno Acids 
20  Sucrose and Ascorbic Acid 
3o 
4o 

Sucrose9 Amino Acids and Ascorbic Acid 
Strawberry Juice 
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that tttd etotlsr^ prino&9S.ds t^jpe olFisatF pFe'sem^ in the 

saapl® iMt with the eynthette aw^l© Q sterfe tlm<& m& 

auoess^r^ b^f©!5© tte^© factors ito^s profiuoed at © ^ate 

suff&«ioat to ^qml th« rato of piga^tsfe teeatipm ia the 

juioe*   Th® tiltfSMr&olat spt^t^n© of ©m ethAp estraot of 

utsmfoewy l^i^© stolid a a»8l!8tt& at fija^»   fkis oowes** 

^©at^a to the ffiaxlaae absorptioa of ^^(^oxsp^t^lita^ 

furoX* 
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ooaeidoml^ily la life© different ssrBteas studied in feios© 

esperimottts*   A toB^aafoid diff©ram©# ia first order 

rats ©©ustaat ws ©fes@rv<a4 at 90° o.   The rs^a of d©» 

gradatioa of p^sr^oaidia^^Siuooeide ia aoet of tho ay- 

stdas gitadiod folXotrod firefe 0'rd@3f kiaetios*   Firat order 

kiaaties for tbo togratetiaa of this fikAtboeyania fea^e 

al©® ^@®m ofesorved by tekt@m# efeiotegter ead JfaoiciaBoy 

(13) ia oitr&to buffer oyeteme aad ia Qtrwrfborry ^uic© 

ia the prosoaoo or ebsoaoo of osygen*   ifeFtekie, 

Li^iogstoja aM F©Xl©Fa (iS)» fe@^fe¥©lf$ tsjorkias ia o&tmfe© 

buff©^ ©ir@%©®fi alfioA observed first oM©r kiaetioe ia 

the preseaoe of aitro£jea bat not %n tb® preeeaoe of ©Ky«* 

§©».       1% ie posaibie tfeat ia the letter esperiineato tbe 

Mty&m ooaoeatratioa beesoe Xiaitiag; diaoe tfaos® d&ta 

wer© ©bteimefi froia s©al©d teb® esgieriiBeate*   I® tbe ©y-* 

ste®© uaefi % I«ktoa ©£ ai# (13) aad in tbio laboratory 

th© reeotioa siactare was eatarated tsith ©sqrgOE by mm* 

tiauaXly agitetiiai witb air or oiiygesi* 

Periiaps tto most striking effect in tbe work reported 

here tsas the iaorease %n pig»©mt stability aeeooiated islth 

a deoreaee ia pH» Tfeis iaoreaee ia stability imm ©ba©r^©I 

evea ia the |*r<&®©ae<s of acti^© ooiqpoaeata s^efe a© furfursi 
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or ?s%<i%oftG as iml% as in a buffer cyetteis ©• llneAr r©l®«» 

tlcm wao ot»a®7v@d lj$fcw$©a tfeo first apdajp rat© ^©asfessat 

attd tte pelativd ootiooatmtion of tbe aiii*iiooy&Bl& p.F©a©mt 

m%h oltf'ate teffer ©yot©©© awS ^atysral stFm?bar^ Jmi^o^ 

ymm ^bmrnM thl® tm® @$ mMt&m. sat& suggeat that th© 

eet&w f<»a of tte 9if©0a^ is th® p©©wit©^te©@ tmm*   Th® 

mMZB #'bteS.E©t in tttis Xmb^mt®^ mMt^nt^Mt® ttiis 

hypothdsid* 

Beeohtos* <3k6) baa als© snorted ©a tb© offset of pi 

©m ttid a^miaM^a of p©Mfg@!sM&a*>g&m©®©i#@ in a ©Pia^ 

oontsmted ©toeroa© ogwfceau   A pH ^©©f© of 0#-30 fe@ 3*li wst* 

6o'9$&$& ©M & n&scioeuffi telf»Xlf@ vma' ohe&v^©^ at pi X#80» 

A^ pH TOlK^is lam? tmm 1*S# th® toaif^-Skfo lteotfaaee& 

quito x&&iCLjr*   ffei® vatbti^ ©te^t ©te^g® 'iaight bo 0S&* 

piaiaofl isisr tho fmefe tb&t at tbo lo» pll voiuoa mm®. e#©t 

tijrflroiysio of the anfetaooyanin t© fete® aa^toooyaaidia night 

©o©i^*    XB tbia oase m© taooXfl e,s^©©% a sioro rapid &©gm~ 

aati©m of tte p&gB$at eiao© fete tioyk of tai&toa, 

Chiehoate^ m& M©^Lmmf (13) teg afeosm that p©3.arg@BiMm 

ie o©a©ia©Fatey swa iatrilo Item fete gluooaidd* 

AXtovaatitroiy^ t^ie of foot ©@M14 te oj^laiaaft T?y a 

asypkat ©teag© in ttko pati© of t&& ooaooatfiatioa ©f s^giir 

ieg^Mmtl©^ froSw^ts to that of tho poeu&BM&se f#ra of 



gXuwsMo i© pr^saat aa the bfeneapygy&taia ssl^*   f^rtter 

port&ottd of the M forae of th$ ©atteey^aia*   On %h® 

&%mr tssusA wiflt a^TenrottBe to © pa^is-j5 h$ B%Mgh$ ttmm mn& 

ear^t ®ttm$ m tfe© rat© of a&gtferiftt&oa of ©m©^5©®®* 

Reooo e^^a thoos^ tJio CKBomt of pigmtafe tr©©©»fc ©s fete 

as^Msst of cnaga^ t©gf»&iati^^ pro&ist© oould ooeeimt for 

tho iattpoa&a is tho jpato of pigasat €@f»saesti#©*    Hai^r 

sw©fe oirottiaotaaodfi fete sn»feo ©f ^totg© of tbo bon^>y73rX&ita 

aia^ to tte peoo&oo'baoa t^oiAt ©^©styally b© tbo XiBltiag 

stop* 

Tteo lisponaat g@ri %.tet sisga^t oan plfiky io tfe© t©*^ 

^ffs^tioa of 9oXsw30«KJl6iii*>^Xiaoooi&@ &© a©i!#mi2traf#i, ^y 

tli© <a<3*r&©©Eita3, off«ot of fvuotoffio aii& g^ttotawaxo aci4 im 

p£uH»&oiaXas>*   sita^^irrr p'Wtmet© assy ooata&tt ooa8Xdes«l»Xo 

f«©i|%lt@ of frtsotoso t^Fiir#t fpta tiao itydM^rofto of 

ia e^a^^rry 4»i©# is sigmlfieast iaemmt% iaIt©ts^@slo 

ao&d. iMWXd te 0tst©&a@4 fr^a ^0 .I^^^XsrEia of pootla isa*» 

ttrH©!*   SSUsoo a®lLmetttf@mie a©ill lite gXuotss^m&o aoi&« 

fitp'ai©© ?ap&6Xy to fttrfaawA ia eo&d aed&m #Q,® ^©nit 

©bfeia a oonparoffile of foot ©m tbo mt© of p&gs^ait 
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aagradatiotu FruetQeo woulS fe© ©f a@r© l^po^fe'eiiss gia©© 

it is imm likdly that it ncn&d b© pjpesont la ©mi©©mtra*> 

t&oao suffioleat to prodtxod s slgtt&fto&ftfe «?f«et* 

At f,0@ C. aoaa of tlse sygsp® usad In these swpejriU 

seato ^sorted a protdetive ©f feot oa th« pi^oeat*    At 

icmrer •temp'ormt^r^s tho pi@s©at tes t>e©a sfaotm to 'fe© ®or© 

stable &ci fMNgfe anagar e<Autloao (loogep tealf^lif©) ttea la 

a femffar ©srstes (16)*   This @©wM te© am© to diffepaneos 

ia ®i?3fg©s ©©©©.©strati©© la th« iaffer^at ©jstosss wh©r@ 

ssajpir Segmdatioa pvoduets were Q@fc a factor* 

teia© aeido ©is©' hmw® ©a ©ff©©fe oa tho rat© ©f pig* 

©eat iograteti^ia ia the pr^^ea®© of giagars*   fte tote 

obtaiaed Sa thooe etudiod tmnaSLd iaSioate that tbo amiao 

©^its psfosoat ia atr^^terrif juies do not eoatrilsttto to 

the vato of des^adatioa of tho pigseEt to aay l®rg# »* 

toat«   ^te low pfi of gtrastfbesry ^uioo Ktuia toad to ©imi** 

isa^© fete latoim^tiaE of eugavs aad amiao aoide« 

Tte espeiPiiBoatal data aiaiis^t© that tho Bu^&m m^e 

parabahlsr aotiv* its the form of thai? degrsiatiem pjpo* 

duota*   Thooo ©wgiis'© m©h as f^»©t©9.© tshioh dogradt oost 

ipoadiiy ia aeld meiilisaa $ho» tho aoot s^upkod of foot em tho 

rate #f plgmeiat cl©gmdafei@«3«    An iaojpoaoo ia ou@ar @©m*» 

@©&tfati#Ei ©Jls© rostdts isx ©a iae^©@s# ia tho ^at© of 

piga©at do®podatioa«   The ©©apoumis ftarfturol and 5» 

fefdramysetfe^lfwfwalp. i^ioh tov© b©©© idoatifiod as 
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sugar t&ea&dom pm@M®%,® (IB) gtoisaa.ofatio %h® t®g,m$&%l<®n 

of p®l©r^©ai4im*»-3«^Lu©'©'«M©;»   TMm eoa^eusSd ©Xso r^aet 

to a sinilisi4 liaEoeF to ©mgaf® is feti$ pr@©#M0 of tdt^ogon. 

ant to «^iffl^ pl»   Tho aarkoa iaovoado im ttio r©to of 

'$igm&% ^<©gra.dati©m im tbo preei&as© off tfe©ig<& two ©i>ii» 

potuiafi eoggoote that ttto^r nfl^ht "fe© o&ipootly re^poasitlo 

for ^te iogmtetimt mt Us® fl^ssiis in %h<$ P^OG^QOO of 

fiugars*   Siaoe both ft^fus^L aaa 5*ii|fi?'OKps©tii|flfMrfmral 

as5© quite Xabilo im tb© prooooso of 03iys#iiBl poos&bly ©eia© 

osidat&TO p&oQmt m&ghb M tbo roaotivo ©pe^i©© gilttengfe 

tj^lool fermMotm proAuots amoh a© lotmlio&o oaft f oraio 

aoias t3#sm not offootivo In ti&gpsi&SMg tHo pigseat, 

Anethoy poeeib&lity le that im tbo prmmm ^t eogB^e 

.a©ii© proour^op of oltfte* furfuvol or 5«Si3rSPOsyeiot!QrXfai*» 

fux^l oo«a4 M $$m e&otlvo ooEqpone&fe*   At tbe ^r©a©mt tte 

on&ot nateiF© of tbo a@gimtefeioa of p©XargaiaMi^3^ 

g&itoooi&o ia tbo japoooaoo of aoettro lo n^t feao«a«    HOJPO 

infox«i&tie& lo nooSed both ®m tbo isatmr©' of tbo i^gi^aa^ 

tlot> of s^igar© in 0@l€ ©©atas asi tbo tatoraot&oa @£ tbeeo 

p704h»oto with antlioojnmliio* 

a© tbpoo ei^sfe iaportsnat faotora mm®&m& ttitb fete© 

i^grmia%i@.m of p@3^f4g^midis»>»§l.m^©0St® ar© tenpopeturo^ 

pi ©mi tho pgpoooaoo of osysoa*   It tea booa aoB«m9t«&to& 

that the pM of foot say b# ©i^I%i^^ ^ th© ©^f#©fe of 

hy&pogoa i©m oooooati^tioa oia the c^miii^i^a h®Ut®m 
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©iramim,   BOGSQ^?^ 11 ttle 4o kaoem ^aigaMiag the a#t®ai 

eeeteBisa ef fete ttg^^atioa roetotloes*   irir©g@® pepox* 

a ©i^a^ago of tfeo pyvaa rii^ (Ilfi p*3L3SX)«    It te© l^tm 

surest©! that a®#©f^i© aold owdfi its eotlvity to tl» 

fieoont ptsiA^eatioti* @a ttio roootioa® of fi®i?ylii» 

m%tB toy tliKiagor «®a tofe|jig#r Cjl) amt Bl&oklnsna* Sookor 

aod Alosaaftor (3) itidloato © poseitfto ®ito of a^ti©a tw 
%fa® t@§rsfe%i®m of p@tors©al.€i»»3»gim©©0M0 im tho pff®* 

mm® of aetlvo oen^onoate €it»9h «« fuapfariflPL »«& 5*li2rir©2sy* 

isotl^XfuFfttral*   l& ttes^ papers fell© ©©mtoBsatioa of 

fX&vjrliuiB 9e?obl.omt<&0 si^fe t&sittSiirteisAlia© oterylotliy** 

.1,@a©B aaS. salomia aeid to fcunai th© ^^odttote !# XZ «nz& 111 

to© te©a &d6o?l%6& 

ill 



Til© sigaificast a©|s©©& of the©© r©a©%i©Bgi la that the 

anfchooysain Is aofeii?# In t^ fom @f tfe© p6©ud©»fess^ art 

®Xm tfo® r^aetioa Ooas S0fe tak© plao© la fefe© abadtaed of 

as&sea*    ^te reaotioa 1® d^ses'ibsd as a®, osldatlvo oou^ 

pliqgft    ffe©ra 1© a staplc^d sisilarity to th® eonO&t&oas 

reqtais'ed for the degm€afci#a of |s©Iair>g©)Sii!llm«3«gXu<©©!3ld©j 

tiftepe tte antbooyanln reoote io ti*© f#ra of th® psoudo* 

te.s<9 ami d^g^a tes a dletiaet of foot on tho rate ©f a®» 

Th©g@ roaetlono were sheem to to® ©^nally prv&uotivo 

If tbtf ©felojpii© salt ms uoAd ratbov tbaa tho poirohlorato* 

X«7ootigat&oas mi tho offeoto «f subs%4tu©Bt@ ©n tbo ^@ag* 

pyraa rlmg iaOloatod that %lth@mgh a y®a©tl@m xm© ©'bsei^ve^ 

tho rat© ms nuoh slower «ith 3* ©M 5» sabotltutod floury* 

llun salt®#    Slis©© |?©X®fg@©iilii«'>»gl.m©®sM0 tea oabstit* 

aoato la th®s© ttuo poalt&oas it might b© srgu©^ that this 

vmnM p^eelmd© this typ© ©f rm^tloia 'ae a® ©jjplasiistl©© of 

plgiBOat dosvadatlon*    i©'Kr®^©r> tho extent of the reaetiea 

itfOMld b® © funotion of the jpeaetlvlty aaS ©Is© of tho 

©tta@l£isjg g^cnqp* 

At this et©g© la ©mr kaowlodgo of the fepeakdofra of 

p©lar6©aI&lEi»3«glM©©eii© there ©©©as to bo four diotiast 

F©&©ilmg «ihi0h B®,y b© aot&vo in the a©graitetl©B of thlo 

aatheeyania* 



50 

puir^ ®j®t<3m in tfo® pf©seia©<t of oiqfs©© results ia tfiie 

f©^®sti©ia #f a ^©Mlsh-feroim flgBeat andt alls© mm$ Wmm 

amd ^eilottrieh aater&alft as eiMieiE*7@d by l^lctoa ^ j^* (13) • 

a»   ffe© a^raiati®!! of a©tli©@y©aSa la fcto© afeeemo© @f 

asaeuats of a red^broem pjpoo&pitate WOPO fovoeA for oqisiva* 

lent plgDont lofioes* 

3«   $&© (i<agraia.il;i©E of the pl§e@at Its. %h® proseoee of 

hyflroigea porosiSo ia vM%®h a feleaeliiiig of tho plgaeat is 

©b©©r^©fi .s©$m© to B© aaothor form of piga^at degjmtetioa, 

fh%B is as vory mpii roaot&oa ©afi it ednis to ©rguefi that 

It is a naif® oatoaeivo for® of oxldatlve dogradatiom of 

^te first olaosifloatloa 'but thoro i© BO oxporimoatal 

ovlAoaoo to support thia* Tfa® isgportaao® of thia fio^pada* 

tloa ia aataral ^ataiss to© mot beoa doBM»astratod« 

^#   This olaasifloatloa w@^4 oo^er th® ositeti^© 

©©m|>lissg type of reaotl©^ ultfe msefe ©©ti?© ooE^oimAo ©a 

ftts^arolsi ©to*   Tho of foot of augars os ^a^©at i#graia* 

tloa ©igfet fee elaaslfio& ia thla typo of roaotloa*   ©a® 

siigljt ©^tela tho ®m%$®%&m tegfaSftMos ©f tho pigimt la 

pmre ®ir©t^®s by thla typo of risaofclom.   fHie would feqiaire 

a ooMplisig of 2 soleooloa of th© pl©a©at tteongfe tho ^*■ 

positloa of oaoh nolooiBlo*    Stos'i© ooaeldoratloae islght 

prooluf© thla typ® of roaotioa* liot»»v«p«    2m vlow of tte 



Siffereat eulaislssBoee ©feoim t# fe® aotitre la fetese oonAeasa** 

tloa reaot&eas wifeto flevylius aalfcs, it s&ght to© ©i^eefceS 

ttet pd3^goBA&&a*3wgluao8i6d my h® tegraiei Tsar ©sldafci^© 

■eo^liag with m auBOsMdr of &if fereat ©©^©msia©*    At ite 

present tbis type of ^©©©tiea ^©nald eee® fco b© the mm% 

i^@rt®at is feed ^r©aM@ts# 

Aseerbie aeit ia prolmiai' the aoet iapertattt ©f&aetat* 

ixeat is etm&ew&ee ralati^© to pi^aent degratetioB,    The 

©sm©t aatnass*© of the action of aii©©r'fo&© a@M ie aot kmim* 

It has beea suggeeted that it Bay b© tea t© fejdr©§©Ta 

p©i»oslt© fonsed ©n ©sidatio®, hat this tea aot temn 

deisoastrated*    It oeuld sees veipy Probabl® that aaeerblLo 

a©i4 la a ©SJi&Xap B^simer to susgars 1© active ia the form 

of its @^a,iati?e pr©au©te. 
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l*   Tho fre© amlB© mMB ehocm to i© p?98fiat in 

aliimime^ ©©i»la©t glmtaaia®, ©©p©?a§ia®.s tbrdOttiiiev 

©pgimia©, faito©, ©fstlEe asai/^r d^otolBe aad leueirao 

glmtaai© ooiA and. aapai'ta© a©id..   The eeoodatyatloas of 

g.    la dysteae boffered at pi 3#^© tho rate of ^©^ 

gradation of p<0ia^g#isi4iia«3«.g3-^©@@iA© csas olstsesvea i® %h® 

pr<a©<ixi©0 ©f diff^pdat sogaps aad su^ar teri^atiw©.*   ?ari* 

at&oa of tte fua#fcl©sm3, group iati@atad ttiat tho rate of 

pigaeiat aagt^feti^a tuas graatast ia ttea praaaaaa of 

gluoopooia aoiA ismi tfea &atoaa9 fmatoao*   s^vbit^t, © 

eugap ©iettol aa& glme^aSo aaiA gaw %li® tfioaaat ipa%0s of 

pagueat i(&gr©flgitl0at   Tba rata of pigoaafe br^aMtosm ia 

ttta praaasiao of aogara eaaio^i to b© aaaooiatad wltti tba 

rafe© at t&lob tha atig©r dagoaamtad to fttrfaral typ^ 

o@®p©u®ii®#    If tba reaatione wara ostiPviad ©m^ &a tha 

praoaaoa of mitr^©m mttef ^feem &%&* a rnarfe©^ 4©©f©@,s© 

ia fete Fats© of p&gmwt togmiatlesa tsaa @fe©@r^©t. 

3,   Tha praaaaeo 0$ aoioo a@ld© at aoaoaatsotioas of 

fete© ©as© oy*dar ®© fefeos© ©'fe@©i^©i. in stpasAiervy J^i©© ia 
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©U©F©©® ©«& gltt@©s© ttyBtoem pr@ito©©& am lap^eaod In tli© 

rate of p&gBent dogrsiafei^ia deoEpat'dd to tbat ©^s©rf<tt &n 

tho prosoaoo ©f a pur© @ug©r CKJP pur^amloo (sei€ eystdm* 

Tbeoe peeuXts tsould eAso isati@at© that ttio rafc© of pi^s^at 

d©gipaiatl#m uas osoooiotefi with the roto of br@als4@tm of 

tho s^gor* 

&♦    At 90° C* ©afl pi 3»40 it m© foumi that aa ia» 

op^aso iis tho oonooatvotloa of glmsoses, fmotos© ©f ss^^ 

osooo pro&ueod ^m iaoroaoo in tfee roto of p3,g®©at tagsmte* 

tioo*    A plot of tho logop&thBi of tho ©featr^ed roto ©©a«» 

starts VOFOUB tho gs-agpr ©©aeeatratioa s^eeiaXtod 1® o Hia©©!? 

roX^tloa wer tho ©.©meeatt'atio^ raag© ofe0#r?©&» 

5*   ¥ho smto of fiog^ofiot&oa of po&a?@oaifi9Ln«>>» 

glti©©®ia© «ae iofluoaooA to a great extont iqr pi.   This 

offoot mf bo osqeAa&Qoa toy tho ii&Utitaoo of hyfipogoa ion. 

^©.m©©atr®tio® OE tho ©tusliteiMiJ botisooa the peoudoofeaoo 

aai tho fla^liffls eolt fo^is ©f tho oathooyoala*    XAaoar 

pdlat&Otto t$®r® obeosvofi 'fe©t»o©m tho first orter rote 

ttonotoeta m& tho pf oportioa of tho p&gnont prooent aa 

tho Oj«?3fXiw salt te gX5i©@s© ©at fsmotogj© oyatotto ae 

tj^li ae tho pum boffop sfst©©,   Tho mto of aogi?aiatioa 

seotasd to ^® Aepoodont @s tho prop^tion of tho oothe* 

eyoa&n ^^^©omt m tho poouAoMbooo* 

6*    A rapM rst© of i^gratotlo© of paXargoaidiEwJ** 

gluoo&i&o ®a© obooptroA ia tho prooeaoo of fopftutd a©a 



nit9«igea Fatfe^f tteia air rem&XfcM im @ ©©©eiitfaa© re* 

feotio^ itt thq rat© of pign^fifc fi^grodatioa*    Obae^iyatidaa 

ea t&e fato of pignaeat dogf^datieti isa fehe prdd^adft of 

ftt-rfu^al and Swii^nSiPCMqrffl^ttiylfurfuveX in gyefe©©® @f vapy* 

lag pi also iBtleat©^ ttet tto Aotivo f©F® of the t&08©st 

m© tbo- f $dud0*b&8O form*   A Soe^osteo in pS ia ttooso sy*- 

gt©a@ ais© rdooltod 4® s atsurtcdd deepastso io tbo «at® of 

?♦   i5©imiLisi© aoiA &aa f^^ai© a@ia$ t^gfaaati©^ pro* 

®m%B of ^^^^sys^tt^fuTfurctX ia aold.nodittm e&eo 

a^©®3l©F©t© the rate of pigeoai ieg^aiatioa.   However^ tfei© 

of foot ®l?@#F^a «ith thoso ©oiapo^ndi! iffiio wm&X @©i#sr©t 

to ttu&t o^ee^wi u%th S^hsr^POKsn^ttayXftu^fuvals   Ttoie 

tioiiM taiioat© ttot %fe© eoeolovatiog offoot of 5* 

byftpoiomotl^aftupf^eX w»« aot d^on&ont oa iti broakflosti 

t© thooo oospoaoAft* 

S*    4 oooposito 0f©t®® ootttaittiog pigwoat* ettowwo 

®r ^lueooo^ a©i^o ©©14© a®i ©©oorbia moid at ooaoootm* 

tioas siail^r to ttioee oteorrod is a. ^a^X© of etomfoorpy 

^uioo« af top on initiso. %&Q pop&oftt JSSWO a rat© of f i^moat 

a^graia^io® Olsioot ©#aa& to ttiat 0^©©^^^ in the aatural 

etpos^opfy 4aio# mi^pX©.*.   Vbooo faot^rs tsooiA apfar®®fely 

a^ooimt tm tbo gr^ife©^ ps^fe of tfc© pig®@mt ^©gpBiatioa 
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9•   Sfcuatigrg in ii@&©i sir^fe^©© with pdlcup@oaiAli2i»3» 

in ti© ppesoaoe of @M^^m& (Z) Breeifftoua ©f tfe© fag®©®t 

la pare gysteag in ttt0 absenoe of osygoi^ (3) Eesfifi fig« 
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