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INITKlDaCTtOi

A tgrp* of dflMigt oeoorxlng in ^hAioat ttorod at bLffix lewis of laoistur*

«d tHq»mtQX« haul bMo kaown In iSai tnAi as "olok* vbMt, Tho afftetad

kMMiit tak* on a dall appaaxvBee, and tta gems «a^lbit various dagreea of

diseoloratlon fron li^t broun to blask. Tha (psnao of ooah kermis ars ncm-

Tlable and am osually invaded Ijy oertain nolda, priRclpally vnrioua spaclaa

of AMnfimlllVI (Oiddaa, at al, U). The fat acidly uaually laoroasos with

"siOk" Wheat datorloration. A susty odor sonatliaea accongxmlea this type

of dsnagSa

At prsaent R»de»l and lloonsad grain inapeetors astlaate tba poroantags

of <1awis hj viaoal dstendnatlcm of the nunlior of disoolored gems fbond in

a|i|mis«tel7 ten gnas of grain. (Colo, 9).

This toohniqua ia highly anpirioal sinoa Vt» avaliiation by viaoal

inqpaotion will vary fron one individual to another and haaniae it fklls to

datset tha oarly stsgea af da%erla««tion that preaade Use apfttarwneo of

aiok wheat*

The vortc of Cole and ;^lnar (10) indicates that tlM fonsation of aiok

wheat is assoolatod vll^ the production is gena of \^at of aubatanoes which

are strongly flvmrssoent, appepmtLy prodt»ad tgr a Maillard or drowning

vaaetlon.

Cola suggested accordln^y that a qtsantltatlvi aetiiDd for datssntniaf

slale vhsat aifllit he develc^ied haaed on the increase in fluoreaoenoe of

a^pMQus extracta of daaagad grain. Although ho founi a fairly good corre-

lation betiMen fluoreaoaaoa value «id tha alote kanwl content of ccwaerDlal

wheat aasqjlaa as evaluated hy VMeral and lioaBsad grain inspaotorSy tha

teat does not appear sufrielently sensltivo for prsottoal use.



Isltlal ctAges is 0«MBtiaUy eottfintd to tfai (fam vliieh constttutea onlj

fiKtt 2 to 5 9MW8k «f th0 tntSs* kaanttl* Ttaw Ite ftppMOMBOo of a ntll

awNiit of a flfKfv&mloBS mBbtHmoM in 1M« sdnor qpjnntltar of tiasuo would ti*

diffiaKLt tB dtlMt bMsaoae It mocM to ttroi^sr mwMfrtaidkmid 1^ tte mteoia.

fluovftie^noa ohsNetnlstio of Urn 1«3jum» of Umi kwrnel* TItU ttttwA

fIxxmMnanM* «i){)«3«atly th» oonpoi^te of imv*i«1 fluovoaelag oMiiUMiylw in

vhMty «arte« Aprvaelaftdy mmim «imtt iWHfdM of different orlirln* Hit data

of Con* (9) indlcttts difJiwmeoa of «|> to 10 mmI* ouita fluogoaeoaoo wmang

Hit iKtoEMts of opiadNRittjr Muad vteoA SMiaiw* ftaOX ^t)flB0Ba oooXd not to

ditMrtid toomao om vaoH not kaow vtottwr to attvltot* tto bbon-voiao

fSnoMMMnDBo iiMnwuM to tto toouniaff prateots vsp a htijtog eontontniticn of

on* of tto mtoTBlly noowfilTH watotOBO—«

If tto lattir flaavoooinio oocdd to BUkod, i|MWBtor1» or tto VMpmusLVim

Mtenaiy oooondBg oUtotwiiooi mmim&p tho fLuaxvaoeaeo dw to Umi liimilim

pMteKts adgfat to ooeixmt*l7 sMWood uton la—mt only to o olifllM dogMt*

An oltonrntftto opiveaeh to tho dotiotlen of alok vtoftt dniflt itf^ to

la tto Invosti^atlaD of ctoagM in ottaip oteealool ooostitaoBta of tto odHtyo,

liii* wtofvo aedinoot&oM |«lor to tto dwrelofmnt of flaooMMBt eoqpoMto,

v^rmt m mi tammm

Ito "oiolE* iteftt oonditioB* M diiKtinot fMe ottor ^n«« of AotniottttioD,

(ColOy 9) otooTfod « dmxooM of utoat Mod vlAbUitgr in tto

of oortalB iiioeioo of fto«i, vhieh to tolSeood mm ralatod to tto

*«lii!* OOTdittflo* ThBBM wtOm flondrnticn toats on vtoat aftiv t^ftttag tto

lAHi filtmtoi of FUM oultnvMi cf 13 i|ioeiMi oad otnius of raoddi ^MOt



tarn camxaHy fcund In gmin« llhll« all tte filtsvitss lovwind the gergimtion

•uuitilmtf MnysULlBI £LS!Bft ^^ * "v^xy paranouaotd toxic effect. Ho ap-

puftm^ jMdd no attenUon to the oharaoterlatlo discoloration of tbe gam

in siok ufaaat and conoludad that sidK vbMt wui gnJ^ ^<^iAb had Imt its

viaUIitj doe to toxic prodbsta elabox«t»d t^r iaoldfl«

MUnar et al (23) found diff«v«isais in the kind of sjleroflora and 1*ieir

iwiwntaga dlatrlbutlon on aani^lea of OGimsrcial siok \i»&t cotuparod to aouad

vlwat* 91ok or gem-dmagad «faa»t mmfUm akowad vmvy lov gMotnatioe 'valuoa

and vmre found to be infooted prlncipeilly with Aopergilliui ipjueoa^ Panl-

oillioB and Aapes-gillua oanilAyi. In contrast, aoonl vhaat aaaiOM Aran tfai

aaaa lots of grain uoro ljuriiiljr ccmta.*!dnati»d with Altatnaria whieh dlaafiiwtfad

whan atorad under solatura eonditlana favorabXe to tlia pnliJtaraticm of tte

Hf9vti21t, Slek kazn^Ia vera produced b7 storing uheat containing 18 pexvent

aoistnra under atBaogplMK<es of carbon dlaocldo, nltrogan and eoqrgan, in aealed

COTtainera. Only under axsrgan di4 MOde proliferate, vbaraaa alck kernel*

developed under all three atampfceg—

The aatenorative effect of wcOA growth is nsanifaated principally la

lipolytls activity and i^paara to be additive to othar deteriorative prooeaaat

raaponoilfl.0 for "sick* Oieat.

A«neoo, (30) in studying the role of aoisturo, ilm and taavamtuie in

stored liiaat had found, alsdlarly, that Inhibiting ncld growth did not prevent

siok idiaat detorioratloo as maasored by tha baking test* Aaong the chemical

obsenred in si^ lAieat ware insieasss in fat acidity, lAlch ew be

by the asjount of standard alkali aaoessaiy for neutralisation of

fat eExtraets.



Tte drmlopmnt of fat acidity or nuaolditr is hcnmwr, ralatsd to air

mxpfiij^ In the entirs flxolualon of air Ihlo ulll not difitlop* Bmioe tte

conditiosa \^ioh favor tho dvvtlopiiBt odT noild gvoutii and fat aoidi^ ar«

oloM&y y«l«tBd, bat aboaoM of hi|^ aoiditor i« not proof of 1«^ of fliip.

(30, 31).

Carttr and Toung (7) also prodooad side vbMit in tha abaanae of r.ciLda.

VkMt oootainii4( 12*2 pMoant an&atnzv atoirad at /|0% (tevolopad oiek Wbaat

iqwyUw iAmb atorad 279 days or longar, hit not ^dian artovad at a louar

tMperatax«, A anall poreontaiea of aiok vfaaat waa produoed in 32 dagra la

nhaat containing 1B,6 pameni •oiatum \iimx storad at 5%, and up to 100 pax^

MRt aiok karmOs iImr atosrad at faigbar t»o|iaratua«8 and for longor porloda

of tlM (8)*

Cola and Milnar (lO) faava ahovn in recent voxSc that tha light ateoi^ption

wprnttrnx of axtnMsta of aoraal yibmt vaa elutraotariaad Iqr a peak at 270 m
and an Inflaotion at 325 m» both of Which incnsaaad aligbtly idtan tha grain

teMBW cpiwi da iiMtid , ftaa damgad vliaat axttaet alao ahowad a naxkod ineroaaa

in fLttoresconaa ovar that of the aotwd vhaat «actvaot«

Tha daak pigMnt in tha gam of tha aiOk vhoat and in tha bcouMd gam

of laboratory atoraga appaara to ba raaponalblo for tha inos«aaa in light

abaorptiAo and fluoraaoanoa. It ia aoggaatad that this pUpmxX im ttaa poradoet

ef a aaiBrHMino aad/or protein condenaation, bettor know as tha tMllaxd or

browning phanawanen .

Another fMMxal alMMBtaristio of MaillaaRl eondenaatlae produeta, vhieh

Cdla obeervad in hia oxtraota of brounad gens, vaa that tha brown pigoanta

eould ba atrongly abaorisad by aooh natoriala aa m^miOxm osida, atpazval,

aeUfatad alvdna, end Florlail (PUller'e earth p«wpa»*Uon).



Tl» UQzk of MoOonald (22) lenrla oonsiderftblo additioml flupport to tfas

thMxy of & broxA^ln^ reaction tetuMU rtdoolag suf&re and nitrogenous caspoandfl

ui pcwtoUtfid by Colo and Milner (10 }. In atomeo aecpeyiamita deoienad to

dataznim vhloh of tbe tbraa aajor conctittMnta of ufasat gam, sugar (prizici-

VQlly oQorom and raffinoaa), protain, and oil, ai|{M bi Involvad in tha

daxtaolnff of gaxs, MtitaBald found th&t axtx«oticm of water K>lubla aubatapci,

pvianlly att^sra^ greatly Inhlbitad tha dsfalcqpaamt of brcnolag upon pM&anpA

Storaga at hi|^ teddltlaa* Ethar aj^trcetlon of tho oSla did not prevant

tLa uaual devalc^psiant of daz^anlBfi at auoh hl^ fausddltioa, Thio indlo&tod

tihat aotfura ara involTod in the clmraotDristic brcwcing reaction \diax««a tha

oUa era not. This vozfcer obaawad, furtboraora, that tha i^iaat flam jaotmitm

btoaa* daoreaainAir p^itiaaKLo In potassiira flRafata aolution aa browndi^

laexaaMd* MeDcmald cuggaatad that in the coarsa of tha InrawitBC z^^oction

Htm protais mqt teve teae dwiatuiwl, fcgnSnlTaad, or ooaMnad uith cythar

wmpomAa to fom non-paptitahla aitroean oontainins GOB«xii]ad««

Iha abMiatr/ cf browning raaetlcna faae baac ttMNPcnghly nnrlawad Igr

Bodoi (13), liodga and Riat (14^), and ty McDonald (22) in iraation to tha

•icflc vbaat condition.

Thraa hraaA ^rpaa of browdag raaoUona ars rsoogniaad in i"ood technology.

Tha aoat coaaon tijrpe, oarbocQil-eiidno raaetlona, includaa tba xvaotiona of

aldal^dM, kata»ea» and radualxig aagan with aadnaa, ardno aoida, paptida*

and protatna,

Anothar ^jrpa, oallad etamaalimUm, ooofln Omb pdlytj^droxjcttrboi^

inapmili (wgara, polyferAxeKyoartaxTlie acida) ara haatad to i^latl'wly

high tanparatora in tha abaanoo <«r eudno coopounda. Thia ^rpo of browning

eharaatorlatically raquixvt aova mmrgf to gat atcrtad than tha oarbonyl-



(UdBC rs«eti<mo, other conditions bting «qtnl*

Tleitlwr oftrbonyl-Kdno mr onaaaLiaatioB reaetioM ave (topndaat tipoB

tba ])mw iiioti of fx)!7f?sn to prodnew brouoing*

A third typ* of brwrnlne fraqiicntly wneotaatsre^ ty tte fbod prooeocjor

is ttai CnR9 of OKid&tlf* rBactions, whioh, for inatanca, eornr&rt &acorbio

Mid ftxd polyphmolfl into di-or polTcarbcsij^ eowycunrta. ThoM cortrtntioMi

NQT or aeor not bs •nMjruj'ncaitn.lywidi. (14)

ImreMuwd attention hss bsoB gJbNB tb* Mtlllard rMction in rscant yaxB

iHiWB it haa teen oatalxlii^iod without doubt that floeh ebBn«»« ara oftaoi

eodvectad idth eoosaldorahle Icnmrio^ at tba n:itrlont afrisot*

VnfU and I-,al»^ (31), in a critlcrd atuufy of the H&lllaxd raectlon

la maA tf&ttm, oboarvod that tho indlTidnel partielpanta in tho reaction

voduxvent relatively alight eiteai»3 in conoortratifln after prolonged beating.

During heat txeatctont of nixed aotel atfatMn oontaining (^uoooe and aatoe

aeida, a stroi^ decline in the eoncontiiation of both raaotaBta, aoeoBpaniad

bsr rapid coloring, ms RsaMured.

T!;is tTpe of chxagi, reaulting in an evldeiit dMveaae in the nutolint

efftet, haa been found to occur in variaas atored foods and food prodaet*^

m»xAx aa dried nllk, dried 9f^, dried seat, dried aoA oaaaed fruit (HetMitan,

et al, 12) and difflnwt grain profloata. It ia ganex«a.ljr related to adverae

oenditiooa of teaperature, nolatoni and length of atorage, Tiding of heated

fooda to fiocperlsental aniiaala a^^owed aaino aoid dafleianeiM. The forel^

bgraw naterlala, though non-toxio, were eliainatad and net mtiliMd Ir/ the

bo«^. (31)

Aa aanaBFle of this t^pe of afaaaga and ita relation to time and tnperatoM



fif 8tar«8B in a nataral i^atmi \mB tb» woric of Hodm on oanntd, «ffttpox«tadi

BdllC|^ ttorad for vwrTiiag Itngths of tia» and at different tOB7:»nitur« l«v»l««

At 4% thtrs wtn no Iosam of oRdno aoicUi followl^ tm jmof of storai^.

At 39% thom wnm immwwwiM* 1o0ms of txTptophuif lysinQ, histldlr^ and

arftniiw after om yowr of atoraa*. Aftor two ycorQ, ttB losaM vwra laiv»^

b«lBg '^TTPtOT^har. 12 psrosnty lysine 29 paroont, hi«tidin9 29 pareent and

arglnina 36 paxvant* T\wn var* alao in|>Qrtant datsriorativn otaaogaa la

appaanMa and palatiMllty aftar long atomst at 36% (Hodson, 15)*

ftqpoaupa to heat and aoiatore daapaosed the color of ac^rtaaa laoal in a

MgeOar nmnar (Beolcal, at tH, 5). This ehange occurred slmltanaoaalr with

Hm danaturatioB c^ rvotain vMah could l>a aeaaored tgr a pgrc^presalTo lnsolu~

Milter in vater and dilute aelt aoliitlona. The authora, Beekel, Bull and

Hopoer, nado tfie intoreetlng obeer^ration that expoaure to heat aid ooletttM

aeepaned the color of the mmO. in a leagolar aanDar^ and that thia «ft»nii

ocourred aiwltenaoualy vdth the danaturatim of the protein <5)* Althoosb

this dartcaning aey not bo the diraot reault of protein donaturation, it vould

te dna to InterBction belMemt parotoin and carbohydrate •

The data of Baakal at ol indiaate tliat a critical teaperature probOOy

eed^ta at eeeh relatiye hualdlty belov xihioh ^nry little denaturation takes

pleoa, but above xidth inaoluMliaatloo ia rapid (Maxklay, 21).

It haa te«t Aom that %ih»a Wheat and Ita odlling produota are stored,

aaiked ahanfaa ooeur in the propertiaa of the protoina (17, le). The efaei«es

include (1) deex««sa in the solubility of tho proteins in various dispersing

afSBts, such OS neutral salt solutions «snd aloohol| (2) proteolyaia, or

breeklng down of the native protalna into ontltiea of sB«ll<>r »»«^i««vi^r

diiTsnalonsi and (3) deoreaaa in digesUbilitgr when treated with pepain and



tiTPsin in TitaEO. The eectant of the lAmngts dvpond on t»n|Mnrfttu2«» tgrp« of

oontainor» and on iA»th»r the vholo kormls or iimir sdlllng products «rt

vtorsd (Jonoa and Qurilurff^ 18 )• Taa^ftrature '.ma a aest larorta&t fiotar.

The daofMM 1» eolubniiar at 76*>P mm mom than douhla that at JfiT in th*

MM tiae Interrol, Jcnee, et al (17-1 >?) noted that protein demturation

IMS Boat rapid daring the early pezdoda of atora^* The ohangee that

oooorred during the flret aonth of stoii«e vera in eorae instaoBM « onsb

aa tiirae foatha of thoae found at the end of 24 soothe. There ware no

•igna of sold inraaion or any other type of daaaiee in the grain*

TRS FROBLat

The c««r-all pnrpoee of tho preaent reeaareh was to find m analytioal

aethod capable of MomataOLy deteotlrMr the dagvee of daaafa in a aaople of

"aiflk" lAeatt partioularly in ita critical initial atagea.

A flxwt vppfomBh was to investigate the uae of adaortenta to iepamte

the produota of deterioration easooiated vith the bxovni2« of vhaat gem ttm

naturally fluoreaolng aabstenoes in vbeat and thoa inortsaee the aanaltlvl^

«f the flueroRetrie teehniqaa developed \^ Cole (9).

Another altematite waa the deteotion of aoBM phyaioal, structural or

ehiBdcal change \Alch nooesaarlly pveoodes the fomatlm of the brownii*

WoAtatf Urn derree of uhioh night oonstituta a aeaaoro of "dok'* vheat

deterioration. Protein donaturation, as evidaooed ^ progressive protein

Insoaabilliation, was investigated as a sensitiiie Index of incipient d»terl-

oratLoD,



MsnaAU

%il)£L«Mb*d flour fMM loiaid iteat vm obtainQdi fron tht «acporlnntaCL

Mill fit K«n«M State Ccaiej^* UnpxxjcasMd girofiular \^at gma um supplied

tgr GmmtsI Mlllt Inc., .'^flnnoapoliB, MlsMsota* A Uw uaafUmt ef oooMittlAl

i4Mit having vazylBg dtegvsM of jp»M itoiWMy, vero acqulvod frcm the ?)»leml

Qx«ln InapMtion OffLe*, T^ramM Citsr, ^^soouri.

Jbr th« »t«47 of ohan0Bt In paptisable protein with taBperaturo, tint

and noiatum eoctaet duHi^ stoMga^ ilx flevnplM of •ouBd vhaat of tte 1954

KajoMfl crop voro aalMtad*

fhiM aooid vhaats wm charaotariWMl as folloust

Msistors
it)

o.a

8.47
8.25

Ihs foUovins odsorbonts v»ra iavvstigatsdii

Jlorlail, 200 ae^, a Mlor's oarth prsparation, obtained thrmigh

courtesy of tho Floridin Corapany, Tallahassos, Roriaa.

Uoyd Bsagent, a foi» of hjdrated aliadmai silloat*, Tirter flolontifio

Saxlal Tarlstgr Souroo fast ^M(^t
8o« (IbJ

C-l hSMM Mastttettaa 6I.6
C«2 Camho M»}l«tt«B 62.6
C-5 Pooea Htttchln«m 61.0
C-6 C««rt» BatohioaoR 63.0
C-9 Fonea I'brt Hagrs 58.7
c-ao Corcho Pbrt Hays 58.3

Isoo AdsartMl N.IOO

ISCO Adsorbd A-420

ftipazQell, Jol»»s MamsvUls Pnxiuct

Korite, and about 12 others, vhioh voro only trlsd cnes, and httvlxc

been found insffectlTO undar this particular set of conditions, uero not

saploTsd again*



10

tte tetemediat* Vilflgr vUl with a Ko, 30 wrMn mm utlliMd for

Csrlndlng tht Mo^plM*

nuorBMmM nmmmQiita vert mid» with tho Colasaai SLwtMD Photo-

tixavaantsr vith Vitttdn &j^--S and VC-1 fUtsrs tranattLttlas at 345 au«

aodSm FltMOWtMin (0«1 p.p.ia, ) las oasd to atandazdlae this IxiotxtBaant,

tfaft dial telx« wt at 50 with this aoluticn.

BtfOMt trsMBlttCDej MaaonMBta mm carriod cut vdth tho Cdlensn

QidTersal Speetrophotcnetsr at a vavo length of 530 cu.

Tbs Mteleth jfi aatar vas utilised for pR raoasurensnts.

MRHOM

Moiatort DatsToioatlong

IBm tha olstuxo oontant nas last than 14 parosntf tbt Gm^aar air

ovaa Bstbody as ontlinsd In Assoolation of Official Agricultural Chaaiati

(JL«0*AX«), pago 192, vaa f(Alouad« (3) For smplaa vbidh lisd taHO oooditLooad

to oliluin lef<^s abova H parDont, a atsadard two-atsffs aethod, doacribsd

in Coraal Lab, Msttetfa^ pagt 6, uas adoptod, (2)

Ptvparation of Gom flaqplaa Sapmssntlng Frogvaaaivo
Broualog

Vhsat g9» saoplas rsprsssnting po^ogrosaiTs sta;?es of browning \i«rs

piNfarsd Igr boating noiatHoad gKvm in tho ovon at 50% for TariflMS tlaa

IntervaLls. Conditioning of gam to tariooa noistora lavaOLs did not invo^^m

tha aSapla addition of uatar to gam ainoo tha natsrlal would lusp. In ordar

to obtain a unifoxn diatrlbutifln of zaoistare tha vatar imuit ba appliod aa a



u

flna eiprtj ^sXl9 the c»i» is la notion, fhs p(roe«i<Saro of MeDonald WM utod

M follows: (22).

230 g of mobI 0n» (9*6 poxoest aoittnre) wern lavai^t to a 20 pBxwnt

BoltftttW MntMnt li!S' alouLy dropping 30 oo distilled vnter froa k Umtte

lato ft am omitslnlns tho jmt«rlalt ^Ml9 It uas iNitng rapldlj atlrr«d tjgr

atttt of «a •Isololcal fttdLrrlne davlM* atlrring mm ooetlmtBd until all

IvafB had faMm tarokm up. Pour fz«(»tion« mpraaantlng Ineroaslngly adyanovd

•taaia of brofunlag wars pmparodt The first fraction of apporadLaataly 50 g

sot aobjoetad to cnvx bMitlQgy w« pOLaoad Into a oaalad eontalnar atad atotad

In the rafrlgorator. Tha mat of thi vatlad gnm uaa piUoad in a oealod

f'TAmmKsmr flade and procosaad In on air etmn at 50%. Portlooa et ^ppreainataly

50 g vBza vrithdraus after 8, 24 and <4i& boiap proeaaslng Intarvala and atOTod

in the aaaa aaaaar aa tho fIrat frsetloD, thoM a aariea of four aortas

voiWMMRting progivaalTB atafaa of brovnii^ ma obtained under oontrollad

oondltlooa of tlsia, ta^gperatm* and Bc^tarOi vlldi the firtit fraction aarving

as a control or blank, alnoe it had not baan ao^jaatad to heating*

Hoiature, fltsoraaoeneoy adaoxptlon and tnrtiiditgr datenslQatlona wva

ada OB aaah of thaaa fbur fractlona. Tha nolatora had to be detonalnad

following atonLgs at ovan taaiparataraa to 'mxify If tiwra had been ehangaa

in tfaa aeiattura eootont of any one or all of tha fiaetiona after tanparing*

Slnoe brovnlng la alao xalatad to laoiatara oontant a imxlatloD of only 1 to

2 pareent wonld alraady algnifloantl3r afftoot the rata at which brownii*

developed and in the pvaparatlon of thia aariaa tha aolatiira factor had to

tie leapt eomtant in the foar flnotieBa in ordor to bo auara that the extant at

•njr ahange vaa a ftmctlon aolaay of heating tliae at a oonatant tazperature,

to the first fraction or contirol.
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NHted of Pxvp&rlng Intaet WhMt Xonmls Bspreasntiag
frotmmOm OegMM of "Slide* tftmii QBtorlomtian

VfaMi ma^iUm mm ooBdltioMid %» noistojv Itmln of lAt 16, 20 ood

22 pereetit tgr Adding Vha o«l<mlat»a ttgMnmt of dlsUllwi lattr to tho usifited

gndn, vOxtag it thoroo^r at bonrly intarvsls imd lotting it stflad ovtgp-

ttttfll. iMB9£LM MffWMHitiiig pgDggwMlTO atae** of tmnning twr* obtaintd

lor ttoHim tte ttnpntd vliMtt iM^ilos ia thair sralwi eantainmra at dlfItervat

tMpamtuwi and for micm tim inttrmls* folKnOxist atotago la Urn own

at olavittd Bolatara contents tiw mo^OUw wwra drlod to a tmlf^n iiolsteM

«oe«Mt Mid giwad to PM0 thswgh a id* 30 siavo for all aabaaqtiant ditaint.

natlotis*

iavaral atonge axpaxiaanta with intwst koxnals wnw eotkdatttad* nm
iarlaa rapwaantlng iMi«aaJagay advanoad atafia of brow.lr^ as a funcUon of

hoatlas ttaa wtxa (d}taiaad aaiiif; fiva aaajpiLaa of aoisid vhaata of diffaxont

avigina, taraporaa to a laolatura ccaitoat of 22 paiaont. A portion of aaoh

MB^piU vna uitbdxaw bef<»ra atorajsa at tmm taz^Mnitnxaa and ths f«at of th»

fi-w aa^3lo8 im« »to««ad la the air avm at 65*^. SUbaaqoant portiona vaxa

vdthdtttMn at 24. hour intorwsla, the laat one aftor 120 hoow. In anotiMr

t^mtm axparlaant daalffsad to irdleata the atnaltlrlty of the turbidity

aettnd tw dataattag aatfily ohanges durlag atoxaga, as aoafparad to the fluoio-

aatria proeeduia, one Mtaat -walaty, cowiitlflBad to a aoietur« eontwjt of

22 paremit uu stotad in tha cnan at 65**. Saaplaa %«tva vltWiawi after ttai

ftoat ho«r and toio-hfJOT Interyala y^) to 11 houra. In a third atozafa «cpefdBa»i,

one wurteV (e,26 r»ro«nt aotetoxa) ms tempered to »olsti»« le-wlo of U, 16,

li, 20 and 22 paxomt. At eaoh af theae oolatore lavala the early effect of

•teiaca at tejapaialutaa of 100*%, 65*t, 5Q*% andi 30^ vaa obaarvad and ^bt
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tlM intervRl mM ]!«Qoi4id vim ohmiM at wtoh tasspsratrnv md aoistoer*

ftnt bMtns •l<lect«

MMUMEMRMmt of KLaonacsaiMNi

Itar Ite anaytiii of flttowaeanw •Mmtiftlly th* pnoaHun of Col* mm

foUoiiadt B» Mn^ sIm v&riad ftpoo 5.000 g for flour isaaisaw to 2.000 g

fbr srcoad MRfOM of Whal« vheat, dtfanaiatttad i^atst, tttUMirt soxn^antaining

•nd* And gnuralar vbtat goxn* ThB msi^mi mm m%smoUA for 45 nlzmtas with

15 al» 0.2 S HCl, Th* at!cta» uu (Mpamttd in 15 nl. contrlftip tofbM If

MntiiAigiag at 15"0 n» for fit* aiint*i. flit «jtt»ct3 \mv9 flltawd and

fllarlfi«d Isgr tfaldag vl^roroualy J60-g0 tlafto) wi«i 5 ml. cblorofbin. A mscoA

fiftMn ninuto eentrlfUaoition anstisa. fha dovlMd mnber of aiilinitszv cdP

Ibft el««r upptr lajwr veui pipottwl off, tramfmrevd to a VQltnttrio flank

moA dilutAd to Toliino.

tteMuawaaut of A<I»«ppti«i

Il»r adaofptioB attidiAS, the olarifiod and diluted extract trm fluoi«aoeRM

^teralnatlons uaa dltl<ted Into allqaot*. A wi^Md aaont of mama^kmvi (1 g./

25 Ea. ft>r flour and i g./ 50 id. for t^ioat vmmOl «aS gnmlar uheat gam) vm
tddid to MAh all<pot and aixKl wall, flw ndaoitent vm aUowd to act fbr

li hours and ma than filttxvd off, Tha adaorpUon wa mvluatBd •• th»

aifferanaa in fluorawMnoa raadinga batuaaa tilt aliqBot not aubjootwJ to tntl^

F- ht with adsorbent and that of th« flltnita aftar tte adaorhont had baon

allowod to act.
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A toxtddlV nvthod vm ^BrtloptA i» tfat eoorm of this vioxlc to tollm

thB diaagMi la pvptlsaKLd protoln conourrGtnt with «tox«fli «t moyiag iKil«ttaPM

mA ttopsnitunis, Tha d»tail«d proowdaam will bo (tescrlbvd tmter &xp»xiaMktBa«

fhi tDepMteiiilnl «tudS««» adaid at dvf«loplng a moAUyn nmmsrmms^ of

"stolE* iihiat dBtnlax«Uoay wnw dlTldod Into two &x«m of wockt (I) A stttl^

of tlw UM of adsortxmto to Mpmnits tbs fXuoxvsolDg prodhasts davalop^ aa a

MNMlt of a HaUlard roaotian tron natRiittlly flttoroaoiBg pigemsta la iteai;

(II) DovtXopatnt of a tarhl«ttty nathod aa a criterion of protain aoaubdilty

^langta apparently r»latad to "glak'* vteat dataxdoratlon • ani ita oorra-

l&tlon with the chMPaotBriatle Incroaaa in fltwvaaoanea fooad In pst)8xaaalv)i

lamiBtef of yiinaU

Oa- of Adaodmits to 3mp$mU th» ?vodaoU of
fifttarlomtioo Asioalatwl vlttt *ai<&" VbuA

Effaot of i<laf*rlianta rm yy,ffp ^ f^ ^ff|ffifnt^t*flff||. Ili«b «M Idaa tf

finding an a^soxtent \bioh uoold aelaetlvoly roaova Ite mtuntlly fluomieing

8J*atanooa in ^Aaat« a <|iiaUtatlvo ato^y ma ewrrlod out of the afOsot of a

tm^T of diffbront adaoi^anta en anlflaadAiad flour. The lattar aattrlal uaa

ehoaM baamaa it wald \m vapxaatntaUmB of the flttoxaaoing mterlala in tht

aadoopaxii of aaiai& vhaat.

Ibr tfca ftrat trtal, o»a rO.. of tha 15 al, - 5 s« axtract vaa dilutad to

100 «1, for fluomaaaaoa nMURmnaanta. At thia dilutioD tba aaount of fluoxaaeiag

atartal vaa too iUffet to atasfy tha poaailOa daofaaas In the fluoratconoa dna
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to the effiKst of adooxtentt. TSm diluUni um thM«ftsgr* dMqpMsed to ttit

Atiofl of 1 b1, to 25 nl* and 2 lA. to 25 sa* fha vaialta obtaiaad with

mmnl adtartettta «t» ahoun in TtSoiM 1»

TWbla !• Sfftot of iilsoxtenis on tbi FZiseraaomioa of TXaav ]^ctraota

t
KLuoreoceneo (ocalo unite)

TrofttaaBt i

t

«
II 1 1 III 1 imaa i *

nilutioti

lt25
t Chang*
t

1

*

:

t

f

Dilution I

2i25 t

1

CbflRsa

Rom 10 «> 21 <M

floriail 7 3 7 u
A^paitMlX 10 13 8

laeo Maorbea R-lOO 2 6 3 li

l80oid«atel A-42D 5 S IS

tla:fA9mgm% 10 a
MoriU 10 ai

Tttle 1 iadiefttaa tlhjkt m. fsna al M T? m\^ n^9 n nm «y«.«MJi4i

of • 5 g« aai-5(pl« of unbloaehod flour, dllutad to 25 al. with 0,2 H VRl, wotOd

giiRi a fluomaoaso* of 10 ooalo unlta, A 2 ral* atrtoast, at tiw owa dilution,

woold ci'va ft raadiag of 2 1; or appitMdjaataly 10 aeala unlta Inoroaaa for

•aoh ainilitar of floar axtraot* Tborafora, if folloui]^ troateant with an

«d»eftoDt tfaa flnotraaaaoaa iMtdinr dialni^wd to aaro. It %iould indioata

ooQAffta sanoval of tho fluoraaoaaea in flaa» mtn^U tv ttia mSaathmU

AcooxdlBgly, Uoyd BaacMit and FJorlta om^eUH^ raaofvad th» fluoroaoont

fttarlala in unblaaohad nour. laoo Maorbca ?i»100 abowad g^Hmg adaerptlon,

Z«8© A4«etlMiI A.^4aa jlaldad daflnit* adooyjyticm. floriail axxi aapoMall
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laiiAttlild imrtial AdMV|ittai « ths 2 al. fl«tp cxtMSto* Ttm afflaet of the

tuo lattttr BdmxAmis on tte 1 ial« «xtraota vaa Insl^lfiiMnt.

It is inftrrtdf from Tiittle 1, that admrption will inenoiM with con~

Mntration of tbi «xtx«ot0. An ftdaorlswnt uL^ no o£t^t cm a onall anount

of fltioraasing mtarlal, Mcr mtom part of it vhtn tfaa Mm aattrial Im

pVMwnt at higfaor conoentmtlona, Tha naxt stvp vna to Invastifpata tha aotlott

«C IteM tKJiaitaiiti en a "tick* vbaat aoctraot and on a nixad «siok" vhsat

pQLiM flour, extract.

IftCfayaotiUI MmmMm of nuoroaeonoa Duo to llour and "ajek" «h»at.

It M«md poMlbla to datDndna tha utUitgr of tte adaoiteata pvavioaalj

atodiad to diffamnMato t»tuaan tiaa fluoraaooiMMi of «alek« Wbaat aoA ttail

of andoapam of undaaaftd \bm%, for tha following roasont

Batulta up to thla point indisatad that a ona al« portion of a 15 al,

0*2 If HDl axtaraet of a 5 (. aatopla of urJItLattiAiBd fiour, dllutad to 25 ol.

with 0*2 V mi, vould gi«<a a fluoraaaaoaa iMdli« of 10. It vaa tmmmA that

of tbo total fLttovaaoaBoa reading of a atroni^y fluoraaoiiig "alok" viMat

•Ktnwt, similarly obtainad and dllutad, 10 aoala unita would llkevifla ba

doi to fliu>raa0lag anbatanooa otbar than tfat "aiok* Wbaat produeta, Thaa

if troateant vdth Lloyd Raaftnt^ Horita aoA/or looo Adaorbol roduood tha

flnozaaeanee signifieantly taora tiian 10 for tha "oiak* iteat axtnttt and mm
thnn 21 (Tablo l) for tha nixtina of flour plus "alok" uhmt «»t»Bt, it

wuld man that tha fluoraaainc aatarlala aaaooiatad uith "«Mk" Wheat bad

baan partially or totally rancrvad,

Horlall and ftiparooll appaartd particularly Intaraating in thia vffoA

bMnM of thair inaignifioant affect on tha fluoroaoonoa of tha andoapaxa«

^ flt*oraaaatw»Hli»1n1 ahtng afftiet V tbMa adaorfamta on an aqalvalant

mtfim oontainlns "oiek" uhaat «ctnwt, csii^t thirafora ba oan«ldai«d dui
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to aalMldfe tdoorption of tbe fXuoroaoont prodocta of ^aisk^ vteat*

IbUoulxis the oanditdons of equivalonoo as apaolfiod abovo, fluoMOOttOM

OMurazenBiits isdiMtli^ thft «ffiaet of adaodnnti «Mtt flaAi out

(a) Mbcttmi of *«iflic* ulunt tociamot plYui flcur «acti«et}

(b) llbt "Biek" vh«at «KlDFMt ^dom;

(o) ^M near asctmot nMunmnMota (^ fable 1, Inoertld for eoiaparlflon.

BMnat* 9X9 rooontod in TahOLo 2«

f!rai Table 2 it appears Ihat aiiproxlaKtiiljr 50 eeale units of flTxawweenoe^

a viltie arrived at bgr mbtraotlag tlw fluoroaoenoe roadlag ct floor fn» that

of "adok" vheat, or tor subtraetlflg fron tte idxtaro of extzwota the T&liio of

2 Of oofimepooding to & 2 al« fLoor extraet - eoold be oonaidered ae doe to

the browning pvoteots of "siific" vlieat« With thio oriterlOR, to ftOf111

eondltions of ooE^ete imd atleetite f«DM9fval of Urn flu<ageee»«ee due to ''siol^

vheat products, an ade^rbsnt would faafo to (l) Give the suae adscarpUoo valoe,

•ppvoKimtely 50, for both the slxture of "glok* liieat plue flour extxocte

end the "sick* vbeai eactnttt alore; (2) Qlw an adMrption apipvaaOhlng mm
(O) for the flour extnet alo»»« Tb f^ilflll eonditiora <:f eoc^ete and

eleoti'Vi renovnl of t!>o nat^iral fXuoresoeBoe stooninc iMdnly froo ti» ealo-

iqpeai <^ nndswaged vheat, an aitoeilMmt vould hsro to gi^ m adsorption of 10

for the flour extraet and approBciaatsly 20 and 10 for the alxturo of flour plus

tiok" iteat SKtraotSy and "sick* iteat alone, respoctlVBljr*
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fMm a. Iffeot of MwmAmts on Mirtea»« of Bstracts of TJnbl«acl»a Flair

•nd "Sixdc" Whaat, on EKtraotfl of "Siok^vrhMt alotw and on Actraeti

of floor AloBt,

TrMtoHmt

f nqoreaeence ( 3Qalo unlta )

^tur« of "tlek^vbMt J »

*Ml inMi*Mm flffly ' "Sick" vhoat t Pnh'^iW|H^ floor

t I '

t RMfdlns t Chan0i i UaOixn^ t O^n^e : Roadlnf s Chaoft

Rons 70

florliCL 1« -52

laeo AdLiorboI

H-lOO 22 •*4£t

lloyd IlMigtBt 9 •^

Roflti -70

Soporooll 63 -7

<0

17

la

4

51

-56

.^

-9

20

7

2

10

-3

-10

llocw of tht •dtaaAwBktd ttudiod nmcmA tfao fluorsMaooe of flour without

also nmoving that aaooolatad vith "siefc'* vheat. Rorlt* Indiaorlnlnatalj

•daorbtd both piip^snta. auparmll, follovdng a aarlas of tests, mm ttmd

to adsorb allghtly th» natttrally oooorring fLtwroooing aatorlala ia vheat.

laeo Adaori)Ql lf«100 fava tho aaas adaovptiaB 'valw of 4S for both the •aide"

iteftt alona and tha wlxtuTo of «Ktnwta« Itownvar, it had alae ylaldad strong

adaoonptlon yiian uaod with flour aloos, VLoy^ Baogent shouad slsdlar affocta.

FlorlaU appaartd aoat proadaing In provl<Ung an InaJipalflcant adaorptloo

valva for tha flour axtPMt and high ynCtmti for th« rtbctuxw of *sl«ic* tteai

plus flour and "atok" t^hoat alon», axtracts. Uammtf slaoa adaosptlan mm

Sroatar for tho alxtd *aiok" \dttat and flour extrocta thni tor tb» *iAok" uhaat

axtraet alona, litanNUi ttagr rtiotad hava bMn tho saiga, tha pooaibllity that

OaoivaoiBg aatariala of tha andoapam fakd alao bean adaetted eould not be rulad

Out,
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Seatt»a of Srwff in WwaurlDg th> MaorpUon. Sicee th» iwliie for

•daorptioB ««• ftzriwd ftt Ir taking tuD fXt«>i«8ceno9 r^ftdingty it 10 obrioot

that any forsl^i siattar or ohanga affl»<»tiB8 «ba flucnvaoaaoa raadiast i««3fl

rssolt in an erroMOKUi MtlaAtlon of tho adsorption* For Inatazioa, If foUov-

lx« traatoapt vlth an adsorbent tha jj! of tho fUtr&te bad dwnc««Mdi| thla

nadLd fvvy llktfly raault in a lounrad fUiorsaeaiioa rsadis^y gitlng a bigh

•dacarpUoD value. The eontna7 voold ocour If tte ^ hid laersaaed* Anothor

aoforea of orror tjould ba tha contrlbatlcn of fluoraaoima V tba ad^~*1x»nt«

IH^ of tteat poeaibili bios vara ixnrostlgatBd,

A <riteek on poaaltOo pH «tengM after addition and filtration of tt»

adaovtettts ramMdad that fbr Llqyd SMMpint and laoo Maorbol l^mOO thaao

abanpa rawalwed ultMn 0*1 o^ a pK tmlt; for Tlorlsll and Norlts, \dthin

0*2 laad 0,3 of a pH unit, raapaotlv^ly. It vaa ol^arvad that, arexTthing

ilM rtnalnlng eepial, a 0*1 to 0.2 cthanga In pi! nay ohan^ tbB fluoraaoanoa

roading n^ to 2 aoala \mita*

A blaBic datandnatlon tas ran os tboaa adaortmnte ^tdxih appaazad proedslng*

to inrostl^ipata \tm^imp the fluoreaeeiKw roadSng of tha extatieticn sMdiois was

dhawgad. Data obtalaad aro roeorded on Tabia 3*

liibls 9. SfDMrt of Adsos^Mnta on Flucresooooa of S^rtinetiOD Madiant 0.2
N H51 Solutiaa.

Msorbant FLuoroseonoa ( aeela units )

Bona 20

Plorlall U
ISCO Adacxrtwil B-lOO 10

Ilogrd Roagont 10

lloriti 10
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this indientad tint TlorisH cmtrltutadi tone fliioreaalag m/i^rUlM to

Miifitoai op to this point refealed thit, in generol, ths XltzorowiinK

!»odDet« Msoeiatwd with "sick" >^at vmn Bore roadll^ mHamAttA thoB tbi

<ww|Wj»li vwponslVlG for tho fluofvaeanM of tte wdoqwrm. It bad not

bMa po»8i%ae to oatataii^ the titlliV cdT a^i^r one of tfas ftdacn^xmts to

dlfferwntlAte tetwoon tbo two soaroM of fluoreseoneo} audnlsr Ijmhhumi tte

«9wet «B0unt of fitti n'iiwBgt da» to Isaranmins could not bo dotemdaid isd»«>

pmdoRtly ot ^» fttkcmaoowM of naturally fluorescing »at»rSAlt in \AimX»

Ih» fltUMraaoenoe doo to tho ««ic9c" i^asat productd could only te •stlmted tgr

MibtKWtins frm tfao total fluorMoenoo vmOijag tho rMdlng 1^ «ti oqotvalMit

mmfim of ondovptm of tmdo?ng«d vbMt (or flour).

2ho ^MMtlflU ttxoM as to utethir tba fluoxvMOMO iwadine for andospam

Blllad into fluor sd^t not dlff»r trcn that of a& aqoinaont as^o of aotind

yAxHm ^faaat naal. lUrtltagBura, it had liacQ ol>aexiwd that Hmm is a vsuriation

of up to 10 aoala »its la tba fLoozvaeonoa of dlffazvnt Wbaat aazi^aa (9) aafi

in aaaiaaa takan ttm am lot at diff^eftant aolatora lovola* thaaa aaafflas

iwpa oonaidorad vaptaauxtatiwa oT aoond vfaaat*

Vor tbaao tM» laaaona it uaa naeaaaaxy to start oat uilti a aa^pla

•onaftaaMd aamd. This would fuznitfh a mHmammnt of tha YmnkftomA fluo-

»se«QOa* A portion of tho startlsg mterial wuld ba stoxvd and tho nat

WWld ba aaparatad into portions ibmiing vaxytof dagiaas of browij«,

IlnniMsaauoa aaamuwrnita wuld Is© aada o» all thaaa portiono according to tha

pnaadnM doaetlbad undar MWHOOB^ I!^ aiMraotlnff the fluoxvaoaaoe valua of

Ifea startiiis mtarLal fran that of tha porUons showing vaiTinff dagsmw of

brownii^ji 12w ttsaot aaount of fluorosoanoa dtia to tha tarouning {SOdtMrts in tffffi

portion would t» knoiA. Tha utility of tha adaortwnta to dlff%««jtlata ha-
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trntit ^» fXuoxvMKMMw das to brouRing end ths t»dicgrau»i flimmamam oflnld

1)» tetMBKlBid Iv allowing thM» to act on i:iio InitiaL sound portion «iA tiaoft

iMWlag i»id»ygaB0 vtoTiog dojprMs of browoing.

gftact of ^^VirrfiTV '^ aaund and SnweaBd QezTO. Tho ttartiz^E »at«rial

for thla isroowXttr* wa fratfi gnusitlw tiAiMit gam.

Firoty a qoalltatfvd study UM «ad» of aawixid adaorbonts on aooad ani

brounad §•» to obaorva, in a (|aalltatiwi aanaar, vbleh adaorbants ^siould hava

a& a£f)M»t on eithar tfaa aetoMl baekgroood flitoreaaimaa or thi fluoraaoaaoa

a^oeiatad with brouni^, in ths gexrn. It vnui Intareatli^ to obaerva tlmt»

liiaiim Xaao Adaorixa B-lOO sad Up]^ Boagsst had ooDaldenibly dooraaaad tfaa

flttcnraaoaaaa of tha arMli>aiMBrBi aoctsMBtat thair affaot aa oxtraiota of aaaaaA

tnm. mm alnoat ail. flcrisil, Ijjtawlao, appawid to faasa no adTfact on

axtraota of wmmA gain, vhLLa abowtag farr atroi^ adaoxptlon oa axtraota of

Inwaad gtnu Unfortunately, tha raproduelMIlty of raaulta for this adaorbmi

iMB poor, Iba action of Supatoall oa asetapaeta of aotaid and farounad gtm m»

•naatly aa prorloualy obaarvad for aactraeta of flour and "dek" id»aty l*e*y

U»ra vaa no Indication of al^sifioant adaoxTtion. Slcadta oemptlataly raaorad

ti» pigaaata raoponaiblo for fluomaaanoa la aouad and brcmm gnst axtniota*

fha naulto of adaorptlon atucttaa oa a aariaa a£ foor gam aaaqplaSy

prDoesaad in en air otvn at 50% for 0, B, 24, «hd 43 bourn, uh&ah taMl pmrvJU

ooaly boaa oondltLoaad to a aoiatara eontaat of 20 porcont, aro rooordod in

Qata ia fabla 4 indioata that browning prograsood only alighUy in tha

firat ai^t hottra, according to fluoroaof^noa niaiiinawilB. It bad incraaaad

graatly aftar 24 houra, dcRabUn^ the iniUal fluoraaaanoa aad baoaaw about

fmrr tinoa aa hi|^ after 40 haiirf»
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ftA£L!» 4« iBoroaae in fltKRvacmaat of 0mm uith Ileating fiat and tttuot of
Adflarbnts.

MWIIH—mWH III MWW—W IWI—W^ii^—1—W—WI1H»W I.M.>p—Hi..XM II MIWIIlWiiW iiili M l ——IWIMWiiWi liiaiW—i—iim——IIIIWII.IWMX WWW- awlKPI—WW
'llllW I ! I >—W»H I»CP^Mii»M li —.il».n »ii«i%—WIMBM—

I

— ! H|iaWM.«WWii»—B. I .lililiMMI |ill« i 11 Wiiii1l*il > i«»— 111* II I II III ! I lll<—WW—»»—WW»W»WW—i

Adsorteafr
^ nuosroaeonM (leaXtt t}nit») , ai varloiu hoatisg iHm

Xmo Aieoftel S^OO

16,5 1??.0 32«0 64.5

17,5 17.0 19.0 23.5

13,0 13.0 15.5' 19.0

16,0 16.5 16.5 19.5

All ttmw mSmafimBAm n&mitgiA mly olii^tly Urn Oxuawm^m* of th» tm-

hMcbld (NN|il«» vbila ttfftetifig a atRnf ivdtaetlon of ite fluortsootioa of ttm

mafUm ^Mieih had wOmrgaim bMting. Igeo Adaorbol H-CLOO and Uogd Raaflant

nPtaiMd 3»«Bit«3ag as taptsda thtly uaa In a qaantitKUna dataiEsination alDCHi

(1) Urn fluoraaoaneo of tha aound (vnbaatad) frecUfin bad xmnlnad valatliraly

wwlunfad fdllowlng tba uaa of thaaa adao«tent«| (2) tha ntwraaeenoa of tte

thraa AmetLona iiabjaettd to pvogvaaaif« IvtMRlac vaa proportionally i«duoad

to a mltw apsanaahing the fluoxvasansa of tba aanid (untiaatad} fraction.

Ai^ ofaaNnratlana suggaatad that laao Maoftol K-lOO and Uo^d llaatKit wll0A

•ffoct seloetiw vtnoval of tlia fltsomaolng bztnnlns prodticta, davslopad uLth

ptoeaaaiiig tlM at 50S3j vhJla not ada(n4)Sne tha ooai^aiiadia t«a^»n»liaa for tht

Bomal natunl hBakgewxA fltacmaeama of aoual vhaat gax«» SkdMwqpiant atndiaa

HciNMl that thia v&a not txut. Althcttgh ocaqpilata rmatmH of tha flxuxniaaing

browning prodaata ooiOd ba aff^tad, au^ aqpaxatloe vaa not aalaottw. It

te«aa» lator anridant that eonaldarabla fluoraaaaaaa naa aontrlbutad !gr tteaa

tuB adaortanta, vhioh varied with the voluna and nonaality of Umi aoctraaticii

aadiuB. ^Unoa tha aanuot of fluoresoonoo contributad Igr thaaa adaorbwita vaa
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apionscimtoly the tano as the mtaval haOcgromA flw>yB«otooe of asm, this

l«d to th8 erromoaa IntirpwtBtion, at this point, that no adUwdrptlon of th»

<W|imindlt VMponslblo for ths natoonl XmnkgrmaA fluoTMOOBM had takan plaoo*

fhat Vbi9 Mil ziot true bsaaiia aYidmit tdiMi tte ftaoreaeenca ct ia<^ Baagmt

«Bd Zaeo Idaorliol !KL0O vaa radooad tigr mooawiivi axtereetlon with 0,2 K HCl«

Whan tha adsorbents, thus purlflod, yetm allouad to a«t an tlw aattraiatB of

aitfaar aounti or brounad dteaat 0afB, tha flttoraaoanaa %«» roduood to saro.

Thia indioatod that tha riuoraaetng products aaooeiatad wl-tti lat>\ntng, as

wai aa those eixiatitatlng the natural bntiqground flnoraaoonea o£ aound v$ia&t

iMRs, had liaan indiMiiBdnata37 adaortiad, flto qaactitatlva aapimitioii of althar

of thaaa gpi«qf§ of prodoata ms poaaitfla*

fffHiilffiliW ffif W^^ Qawu 1% bid tiaan obaervad, \tom adaorption atudleo vera

tiapHi Hiai tta afflMt of Kloriail m axtameta of flour via ^rr alighti

liiavaaa ti'iiinj adMVption fcaiouad tha aotion of Florlail on aKtmcta of "alak"

vheat or broiaiad gavRu St^xiaHttatlon vl^ Ihlt adsorbent had haan atendonad

faooouia of poor precision. The r»0siblli"ty of tecroaain ' tha raprodooibUilgr

of reaolta and of affeatiag • ^pta&tit&tl-vo aaparatioQ ly the uaa of waaorptlan

ooluani wm now Invaatlgatad*

Tha nathod of paeapaviBC adaoxptdon ooXivans was oa followa. A giMtm

colurm, ap-roodaataly 11 Inchea ty 0«5 inofaaa vm paeiEad with llorisll.

Suction was ap^aiad at tha botton uatog a thlok uallad auotion Haak, a tn^

and as a^plmtor opanad to full tlaat giving mxtaan auction, Tha Florlail

eolvmn wia firat fraad of all interfering fluoreacljis uattor tr/ aaooaaalva

waahlags with 0.2 K ICl, (0.2 H HDl was also tha extmcUon Piedlm for ^m

limmt gera oy-traata to ba paaaad ttoroui^ the coluan. Thla praoluded tfaa
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pMilblli^ of ^arVb»T vtlmm of oolvim istporitlAfl diM t» * alw^ in iDlTsnt).

Ii3E>aadl&t«ly tfawpaafter, vhlL« tb» oolum ma still V9t» Urn aoetenet of MuaA

@axQ or of t&m iftMnfing ^rsiTtDS <3»gnMNi of Ixrouniiig, fkt» fltxnmaomcw d»t0ztsl»

naUflot UM pMMd t)»«ngh at 8 ail. Inevrnwuts. It ina dbmrmd that tiw

fl»t, sBOond, and oeeuilonally, Ihlzd iaovuNnta^ flltarad thxtmgli 1il»

ttoabnti and oau^t In tfaa «anp«%ta« vara atUl partiall3r dllaltad vlth Urn

mlwat pfarlaoiilj pawad throat tba aolneiu The svsulta raoordbd in 7a%(La 5

«fa a aimiaxT of fluoroaeaaea aaaatoMBKita of tbt foorth 6 al. inerasianta

pfttMd tfaWMgll «» eoltinin.

Yte sadootlcQ in tte flooraaaaiwa followtof paMBflt thMogb a Ilorlail

adaovption ooltan lam aaaaofad on four sar^iplaa xaprooontins progxaasiiNi

iRPMadtac and on ena aiafila ^bixih was conaldatwi soandU

Aata in Ttita» 5 indlioati dafSnitaly that aona aapaxatioD of fluoreooont

nat»Tlala oeoora during paaMfa thrcu^ tlia oalwa, Altlaouij^ aoctrBota moytttf

tmv ft tdda fisiorMoaaoa canda (50 asala unita) mf voanA thren^ tfa»

aoa»B, the flaoiaaaaaaa ot itm aiau'

tfteg ao2utiaiui vaxlad over a vwrj oarrov

Map (I»5 aoala nnita)* It appaax«d «bat tba pi«g«Bfta ooiatitutlng IImi

tm^mOL taMkfimBd fla«a»aa«iaa of i^iaat gem weve altstad vith the aolvant,

lAavaaa the flxioreetcing pEMdiwta davalopad aa a vaault of the broiaJng vara

aAiQdted, noOTver, tto nuofMaanaa BNMauxvTaent alona oiiin not ba oooaldaMd

wfflGlmt avi4aaae of aaiaeUm adaovptLon* Tba fluoniaeenea teat, IndloaU^

of vaxyiag dagveaa of bpouolng, ia reatrlotid to a naxvov renga. thla adtaa

ptaelai^n all ti» nan ix^portoot and the svaulta raooxaed in %iae 5» vbMi

aia annnragM of aav^ral doto!«lnatl«ia on tba ana aK^aa, erihtould hna agraad

von oloaaiy alnoa the aaaqdlae poprsaanting prognwaftva bpounlng had teen

paapazad tvm the mm arlginal atartlag aaterial*



9

».,. I I——, -.

How U.5 19.6 26.3 36.4 64^5

Plort«n Adaorntdoo lt.O 13.8 15.3 U,2 15.3

Asjite trm ant Itsdtfttlons of tha flvm»mnm tMt» IInn «>• Mnwral

MImkp flMtoni uhloh vould diseoiixtigt iba «a» of Florlsil to a qoaiititativo

VTBlxtttian of "tiek:* lAaftt dBt«rlomtlaeu aam of l^so faotora observad 1b

IAmi oounw of thtae •tudlM imm that tbt taotmt and l^n^ of fluoresciz^t

BftttrlfCLs «d«xrt»d i9|Mawd to mvy vl^ tho nte of flow of aolvont. MbM

tb» a^ivnt vM in eonteiet vith tha colt;Kn for ft Icmi^r tim, l«o., ^^hen

fftttton VB« interrttptBdi rort of tba browning raaotion bogan to apr^ear in tht

•nai't-Jlnp Boluti<xty S^^^ing hi(^ Hoamwomen x«adln»s. tootSiar diMdvimtagt

~ - '^aa of tht pMmuw*

Tlorlail had bam tiaad to ad«ort riboflavin. Hubtn and Mttor (2^)^

•tKtid Hmt adaarptLcn vaa influanead \^ rtSmm, olariler aai, ooDomtrntlOKi of

thai cxtvaeta. Jdwatlaaa onl/ partial adrosTtion ooourrad, dapandlng ob

itellMsr riboflavin vaa In a "frae" or eoeiblnad state. Sinoa tliai* vaa alto

a variation batMaMi difTerant lots of Vlixlallf tfaa aothora raftOBnawlad

avtKldinC tha oaa of n.oriail in q|t»>ntltativ9 dataminatlons unloas it ia

tflaaxOy es tebllited tfiat r» Iomss ara inBorrad for tfaa mrtimalar t&'pB of

fha fRiBt tbat Floriail adaorbad riboflavin to a nova c>r loss oxtmt

•teaad to liadt tha ohanoM of obtaining a aalactiw, t^untitatiiw aapamtim

of tfai bacownisg raaotion produeta, \ihioh oould ba mmmam} flaoMMitrieally,
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Midi fJroR othsr, »t fg^mntf unocmtrollabila faetom*

ten of thMe tAaKoAmttm, pBrticalaAf floriail, vmj provt valualde in

ft <|aftlltatiini anCLywU wad poaolbl* itentlfloatlon of mm of tb» wwfXiUBdt

tormd in th* amxrm of tte tvoMBlne rtaoUon in wh«mt,

l^ntddil^ Mttbod to fbUotf ChsngM in Vhsnt Ptt>toln SoluMlity
M 4fr^9t»d hsr MolatuMy Utapnrfttapt caad ProoMsSng fim

«»»• ftdiwrpUon did not ixieriftso th» iwifiUvltijr of the fluox«aetrlc

tHwmwiwnty rad the latter appwrnatly does not AetMt early chamgM pr»-

oedlng the broun idsantation in the gem end of the kernel, another

iBd^pnklMt nethod mm MMght to follow the efaeHilaal ohangoe in vtaMt

related to the ••iek«conditiati« MoDoB«ld tad foosBd a deaseaM in pe]ytiaaiaa

protein during tto taowiing of uhoat gem (NbDoneld, 22), dsteetalale tj

•taofee in tiirhidiV of extniots. Sixdlar deereaaea la dioperalfailitj W
misor and tiilute aalt eoltitlana had taen obaerved aa one of the earlleat

and Boat aark^ ehanf^ea whan eoiylieiin products uere atored above a eertaln

crlttoal tea^erattm (Betioel, et al» 5)«

Dtfelorwent of tta Hetfcad. Tta tctrbidilgr Mthod inveatiffttid la baaad

on the 2eleny (33) photoraetrlc aethod for detistrdntng Ifaa pn>tein content

<rf iteat flour and involtipe first the <nctraotion of the ncnn^uten protolna,

principally altnadna and globoltwi, In 5 paraent potaavlxn aolpteta aoluUon,

^ aAUag 10 al« ali<piota of the papUae^i protein to buff^ra of Tarioue ^>*»,

a ccOloldal aoapenaioo (aol) of optlmuia turbidity and ataWllV i*« foMed

«t I*^ XA. A lMff*r of pH 1,7 waa uaed, obtained by adzing apt^roaEleately 3

parte J. « «C1 to 1 part 0.1 X aodiua citrate, Thle buffer. Whan tiaed in

the proportton of 1 lal, buffer to 10 »1, paptlaed protein, vae fbund to cortwil

tta pR la tto dealred region of 3,4, within 0.05 of a pH unit for dlfftr«nt
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iil'ftii cbA dtqolieatefl. The toz^ldil^ of wagfmimim» wo ftnputsd li dtttndaikl

Tbm tm^9 «1m wm •srtdtraylly flx«d at 2*000 g, beoauM it wm ftand that

vi^ thl« Mai£L« fdm atm vidftst po8«ib}o x«mg« of diflbrsntlaticm in psz^

otnt tran«dttaDQ7 xwidines could \m obteiiMkI with sanpl«« idtibdxwiiB at 2A

hour procMtlag Istarrals,

Tbm d»tail«d pnw&kam damlaipwd and uaad for datandsiag tbi •teagit

in paptiaable protein dmli« i;Hroea«aiog| laoi as fblloysi A 2«000 g. an^iLs

«f iteai nldoli l»d baan gronad to paaa thyoaitb a mater 30 aogaan ia» riadtaa

SattiaittaiitXy ft>r fifteen zainutes with 50 nS., 5 patoant potaaaitaa atapfaata

in a 250 ;ilL. ^Laaa-atO|ipaTCd SiaaoMTar flaric. Tha alactuM vaa fUtarad

throng a maber four fSaitnan filtar paper and 10 al. of tha flltmto vera

pipa^ad into a CdSummn apaetaraphotosaatar tute oontaiaiiig 1 aO., of h:;dro-

chloric acid « sodlm eitrata buffer (pH 1,7)« Tha raaulting torbid aaapanaian

laui alloMad to atand for 35 aiaataa. Tha pai«aat taanaaitlaDaj «m tfaaa

yaad m a C61aa«B apaatrophatonitar at a \«Efa laaeth of 530 on.

gJWPMPKUflU of amalM to Wtalqata itm %*fi«^1t7 '''tVr^- lb avaluata

tte turbidity Bathed a sorioa of aaapilaa yare proeaasad to prodnoa v^uylng

^afiaaa of detarloratiooy in the following meaner. Plvo ai^fGLaa of sound

ited of Hm 1954^ Xanaaa crop mm aalaotod. Thaaa aaaplaa ara rafarr»d to

aa C-2, C~5> C-6, 0-9 and C^O, (•»• »4AT!3tIALSy p.9} vara oonditdonad to 18

paroent soisturo oontont and ^tOl!lted in an air ovan at 65*^^ Tha ooiatBra

oontint vaa datanainad aftar tu|nriBC, lnylaB wasa ut'ttidnNm at 2M»iv

iatarwla to follow ^m ohaagaa lalatad to th« brovmlng raaation in wbaat,

fbo rosttlta of aoiatora datandaatioaa on tha fimi aaaixlaa vtre tha

folloulx^p



C«2 0-5 C-6 C*^ C-OO

HrowA >^iata» 21.8 ZL.5 21.2 a.O 2l«9

fb» chants In p«ptlsablo prottin with heating tim for tl» ttm €•

aortot a» ifooun in Table 6* Iter* wui only a sHght varSatlon In turbiaitir

(percent tranotalttanoy) ©awng the unh«at»d lAttfttii of tlie fI'r* C- aerlAB wltb*

ismm jTwt bafore tS»9o saapl«8 veto subjwtad to proo«Mdi« at 65^, ftm

percent tamMMlttaney InoreaMd nnfBtdly vllti hMtlng tina^ iadieattac alaoM

lioaar Iomss la protein aolubility viih hMting time up to 72 hours. Aft»r

ttil* a lavaliag off is obmrv»d. TfaArs tippmamA to ba a «aig!ht mudaticm ia

sat* at iMeh inadubillsatlon ooourred for tba flTa C- aariaa. Cloaar

of &bLa 6 fWfMla that thia imriation \as Ex>at tiiKpaxant batMMm

24 houra and 46 faoura of heating tUaa. Thia dlfforenoe in tlio rate of in*

aoatiMliaation mj be a xefleatlesi of msriatal or other diff^raaeaa in tfaaaa

\ibo&% aos^ea.

TaKle 6. Cbongaa In PoptlsaKle Protoin with llMting Tlsa aa Meaaovad V tlia

TturtAdltjr Method.

Baa^bog tl!aa 1 '> 24 t 48
t

1

1

72 »

1

96 '

1

' 120

AuvGLa iaroant Trasanltton^r

C-« 16,0 M.6 U.8 £6.9 90.9 92.0

C-5 13a VU2 59.5 86.2 91.6 91.2

C^ U.9 33.5 M.7 86.5 8f5.2 90.5

C^ U«8 37.2 69.5 SS.3 91.3 93.0

c-io U.2 33.0 £a.2 86^ 91.9 90.6
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A eoaspeaAsan of the xntc of inaolaMllRfttion vlth Iht 6amilopmmt of

fluoraaosaoa la Hm mm anqiLu I0 bow In tfai data of Fig« 1, lAiloh ars

»8tate for mm^ asrUs C>2. flfgopt I thoMi that fisr wmry insttmm is

fliKnwMmoa ttiaiv vat a oovrtcpondlliif, aoM axtaaslTB ohitkBi In paxoant

tnuuMlttatioy.

•bMM tbo turbiditsr aatliod arpaarad to bi a nmy a»naitlTa Indax of

tte aaiOy 4haa0ia daring ptooaairtTig 4t alavatad taB|»ratares and oi^turaay

an MqMnrlmnt, sirdlar to thi pnTlooa ana vaa aat up, vAianln saaplaa mm
idHdrem for aaalyaaa of fluorMOaaoa and tmtMdltgr aftar IstMVala of 1, 2,

iy 6, 8 and XO iMttNi ywuMtiig tiaa* Tha msa conditiona of aniataxa, 22

percent, tinpanitava 65^ Mid vaila^, C-2, unm aaintaiiiad, Tlgttza 2 llltuHarataa

tha raaulta obtaiaad, laorsaaas In peroant YranaBdttBPoy aftar ooIt' ont hoar

daaota tanadiatt loM in pvotain aoltxbilil^ tindar anBh ooaditioaa, Tha

gLgrirtawiuaa, houawir, did not ohanga in thia tina intanml. RefBrrias iMk

to Fig. 1, it will be aaan that bgr 24 hoora hOMTvar, tbt flrat Inmaaia in

fluoreaaanoa UM aridtnt.

Hffrtrti JBllMHIr ^ wjiirl—ift vaa ooktetid ta tettndw tha flwt

•I»p—*<Mfta of a daai'aaat in prot»in poptiaaMUtgr mAmr difflirBRt oonditlcna

of Boiatar» end traqpa^atura. For this purpoaa aoatplaa of tb> C-2 muriator

vara oooditlanad to wdLaturo labels of 20, 16, ond H paroaat uara uaad at

«»11 aa a aa^pla at tte ofidaal ooiature of S*3 paroosit for haatiz« at

difftKrent tME^raturaa* Tha ak^pOLaa at four differHit woAatina aontasts

wnra dividod into ttawa frastlona aid pi'ooea—d in an air ovon at 50%, 65^,

mA 100*^ • aanjiloa vara vithdravn at wrsdng tloi intetvala for turbidiV

<tot»saiBationa, aa rtaordtd in tktOa 7* fhi data in TkUa 7 indleata tliat

thM« vaa no daeraaoe in protain aoluUlitar in tba iimlaa at all Molsteit
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imAB stozw! at 50*' tor Urn dnmUon of tfc* psoc—tiaa tint of 24 bens*

At 6S9, lo«M8 in solubility tepm to bt appwrent b^ two hotani In mbsjAm

eooditlflMa to woUkam oentvito of U porormt mA alxmi« n^as ofasn^M

MO aukod aftor aix boum taA 24 hours* At 100% thore was a vwy

dsowwMW in protein solubility of tfat sas^e containing 20 percent

ooisture after only oo^-twOS hour, dignifioant deoroassa bad oocurred at all

BMlitava lafiR»l8 after two hours at 100%. An Interosting observatice was

that, vbarsas no obaofto at all ai^aarad in ISia sas^os prooossad at 50%

thmutfhoat tba domtlaB of the ccpsfiawt (24 tears), iha saapLos prooaased

Ht 6SP began to ahov a da«z«ass Sm p^tiaabLe protain alraadj/ aftar two boors*

fids data so^gasts that thars wAifiit be a oritloal toaplrature abow

iddoli insolubiliaatian psoesada at a greatly aoceleratad rata.

ttUa 7. Frotsin X-^solublliaatlon in Wheat St» to Pzoeeaains at Various
Tenperaturo and !4oiature Contents.

Heatixig tian : rffr^nt TmzMw^ttftncy at Tart 'mi BOJetmiB IwaXa—UMBJaLl 1 8a 1 U. t 16 t Sp

JSS£o^

13.7 13.2 IM 13.8
13.8 15.2 12.0 13.8I

84 13.8 13.8 13.5 13.5

« i3.e 17.0 17.5 It* . a
6 13.8 20.0 20.2 23.5
ai U.0 25.5 26,9 34.3

100^
2»5 15.5 17.0 17.0 27.5
a 19,2 4^,2 50.1 91,5
* 32.0 91.2 91.5 -

—
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In ooRoidorlzH: the use of adaorbonts far a more gensltLve {lvovoB»trlo

Arttiadnation of "sick" uhaat dMOKitf four or ftvs adaortente wve found iMtfh

•CMiplUtalj rRKMwd titMi temnlag rMoHon proteste* Tha follofwiac Mnra oliilMUvaa

for Sappofix^ %tm npsHitm^on of fluoroBK: ':z7 to the datarwinattrm of "alok'*

Vhaat dMMpt (a) Inor&aaa tfai aanaltivltsr to lnoipi«it datarioaration, vhioh

\m» not bMn poaaittLa prevloualy doa to a atraas natural lartfcgrmimt flvM>»

raaoanoa of aquaooa artaratta of vhaat and vfaaat prodoota. (b) Broadon tte

nsga of fluoraaconaa batuaan vaxTing dafjpaaa psrogreaaliNi browning, thoaa

adaovtenta liiiob oooplatel/ raaovid tte brounlBs raaatlon proc!ueta mf tomA

to alao aflbet ttia o<Mnwti ifta constituting tba natoml baitiqprounl fluoiaaaaBOi

of liiaat to a greater <xr laaa axtant, Th» brouniag saaotlan tnvolinaa a

nmA&r of coaptUnc pmaaaaaa raaaXtInK ia a Tarlatif of roaotion producta.

For roaaona aiuaifateit. It baoana liwraaalnsly appajant In tha coiirao of thla

imflc ttiat tha ptobablllty of finding ona adaorbant vhich vould quanUtati-roly

laaoia only tboaa produote doittlapad aa a raaolt of tte laiaMlin maatLottt

m§ vayy anOl. FUrthanaozv, it did T»t aaas llkaly that aslactiw x«s»V8l

of Hm baokgrouBd fluoraaeasoa veuld bvoadan ite rai«a of fluoraaaaiiaa ra^tingn

feotwaan vaxying dagrooa of dmaaga. At bost, tha detection of Inolpiont atagM

of daterlcnLtloii^ would be mxn aooumta. It uaa fbonS that ucndar the pay^

tlMlAr aat of conditionn uaod in t!iia atedy adMcbanta would not aarva aa an

«ld In inoraaaiiig tfaa aenaltivlty of tho fluomaetrio mthod, Tbi inex««aa

1» adanptloB mm praportional to brownine but not aeloetl^a for tho bmm
•Aatanoaa procJooad through axpoaara to <^lawted «aa|ianitQ»aa end raoiatoraa.

tha othor poaalbili^, that of rergovlng tha natural 1Witpwaul fltunvaeanaa

of ttfieat and lAeat produota without affecting tha brovmlng produota, bad long
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h&m abukloiMd «dnoo, Invariably, tho Ixrovnlng pro3m%B hid bMm fourd to

199MM MMdi BMP* iixaHj odoorbod,

IfeOMMiA fBfii and gwn diiuMfltdt vfawtt hmv prodooed in tfas labomtoiy

cmdKr "noTlng Mndlticm of tn|wr«tiii« md nolstor*. Goiaoidnit vd^ tfai

iiMaPMMMM 3n nt»}7oocKmoo--H;hKra0t0Ti«tle of progrsQslve laoinlzi8«--tlMNM

ooouiTdd striking dtminwn in pvptiiitbil* perotoin. Fbr irvory InoroaM in

finoraaoMMMy a ocrr^tponAiaei^j aore sartamslv* lofts in piotsin aoilubilityr

Qp^oarsdf Inftolubllieation T^:«oed«d ohnn0i in flwsfm»mo, Tb foUov the

thmtfia in poptiafiblo protein a turbidl^ aethod ^as dvf«lei|i«d« Sy tiiia

•thpd it vaa found that the dtfforsncos in protstn adlubUity osooq tiv

uheatB of dlfr«x«nt wtrietltB and/cur onrlrnnrento wn« of mmOI na^tituds,

fhis 1« in agMintnt vith tho data of ttagals, (20) uho dattmlmd protein

paptlaad tgr nomal so^tiona of potasslon oulphate, inipmtiin ehloaddey

tm^aMtm brocddt and 70 perecmt alcohol on a aavlao of oxpaxDaantfllly nillad

floani end obaax^wd that naither murlatal, nor otwircoaantal variations In

papttaatdlltgr vera of a largi aagnitada, A larlatioii in tho mto of ln->

soliA&llsatlon ma obaarvad, houofvar, liMn aa^iAaa of tha ftva \iboata wava

pMMsaad undar adwna taa>»git»>i aad noJUrtum oanditiona. A daoxoaaa in

pzotain aolubilitgr haa for rsmy ?«ara baon regaxdad aa a naoaaaaxy aeoonpanl*-

ant of and a «ifflciont orlt»rioi) of danatumtlon (Raurath, ot ol 24), Tha

dlfferwuM oboQjrrod mj ha a refloction of varietal or other ilt rftoiauuaa in

«»oeptibillty to protoln daoaturatlcm anong tiioao fivfe ii»ata.

Good errldsnoa haa baan pnaantad to oonoInSa ttet faaat and attUtoM

alona brougfat about protoln donaturatlon and tha fltMraaoaaea Inaniaaaa

eharaotoriatie of tho bnnnlng rsaotion in vhoat. Tho oorrolation betuaan

SOVtalB dmoaturatlvs ehanoaa and Inoroaaoa in fluoraaaanoa, allow ao«

latlona aa to tha nenrer in vAslch heat and aoiaturo indooo th© browxing
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xvMkBUoQ Sit vhMt an! ^ this nmetion la oonfltMMi •umAiMCLlf to ttm fltm

end odT Hw ktnuiOl*

Proteins gciali as tho alhtaliui and ^obulins asv oeB^aot, alnoot {pLobular

ataniotaros at ttiojr oeour in natio** tbs aoiloQalM sam ehainltlf bat wm

nawwlly b»ld in a coAXod oonfifODtrnticn Igr InterBetloan of mmnrnm intmr*

noajMnflar bonda. OpportunlV tor Intetvotion is thaa atninol (SantL, ot al,29).

nratttn damtnmtton ia aooac^aaliad hy m inevMUMd iraaattvi^ of oonatituMftt

grcnpa (2^^ 35) and by laoraaiM anaeepUbilitsr to anagnKtlA ^(fdxQlyaia* It

baa baaa aoggaatad that dactatoriag agaota aot W wpti»li« tba intemoaaaaXar

bonda uhiah maintain tho foldad ativtetuinit aapeoiaUy iStm hj4KO0nx benda

bateaien tta oartwapl oRTfana and Ifaa aidAa bydJOfw* of tba paptida bonda

(Tail—iia>» 19)« Ibia maoLta ia e fibarlllar or fibraua atiwii>tei«a vlth vumttuM

fOMtlto groupa* Ibaaa fibrillar protaitw w^sr into jxxLTaMebarida fte«atlMi

msb mam raadllj tbas tte ^obaar proteina (27). Vblle danatBration oocttra

at aqgr tM«ianiture» the rata ia gVHtXLr Incioaaad aa tfaa taw|ia«itiiu'e riaaa.

In tba abaonoa of vatar the Trooeaa of dmaturation is graatly iahibltad,

Uatar ia appamtly aaoaaaaxy tar Vtm aobtlitgr of tha afaaina ia thair atwiotuwa

raarim^iMiit (19)*

fha brown F*rodU8ta» raaoltiBii: fToa intarreetlon tetuaon aniao iprcupa and

Toduolag aivua aj^paar prtaazlly in thi ^ra rathor than th» aadoapazn

probaiay for the following rNMona«

(1) Ro aignifloaat aaoiista of siaplo, raduBiaa aogara ax« noraally present

in tho endomiaRt or tha bcaa portion, SuOh aogara vould aHy airiaar due to

m^ftMm aetiaa or othor i^rpo of atanftt dagndation. Therofnw, even if protein

daDaturation ahoold proooed in the ondoapapffl or tha bran, browning would not

occur duo to ti» unawdlability of rooctiw ascara in those tissues.



(2) Th» earn o«it«in« a^^prodraatsly 25 pMowit of s1aja« mm*»f marom

(vbicsh could yifiia wxhioltig aogu* tay hydrolyalB) end mffincae (Bailfljr, U),

(3) tJie I»at-e<»galam« protelm, slolrilto end th» allnni& l«aoo«in,

ooostitute th» grmter part of ^» fl»ra pivteln (26), Globulins aad aUxMOm

m» pqrtictically ncai-^KdUitant in tfa» •uAotpom*

1h» •fftet of hut and aolstnm la todboliig tte bztyunlng gtaatlcp in

ubMit MV irr/olvo osw or mfmvtd at Urn folloulag dtvpst

lbs dnmtarad |>rot»lzui svaet vwdily ull^ ogRra in tte gdna:

ftjr^Mlysis oif tfoeroM, iiiftldlsg inoxoaaod flsaoants of rsduolng tuouni;

Modi^LeatioB» In tin wgiiara cttuwd hf tb» pwaanee of "fr9»* anlno groupo;

thB dbmrmtiaa of mbmi variation In tho rtttt of protoln insolttblliacitlxsn

maag ttm diff^tent ^Jb»at MssplM saggMrtM litftt different vteats^ altboai^

all porfMt)^ mnmA, aay shov varialsa.* MBMsptlMlltsr to pwi ilawagii iAmr

i[toi«d tandftr idantieal conditl' na* Further artudy of this poasibllll^ la

A gtafy w» aaanrlad out of tho utility of »laos4Mnta to flMqpar&ta tfat

fluoreao nco \6iich apatwpa la Iha iiteat asibtTb vlth tba d»terloreitloti coEisonly

Jmom aa "aleic" vbd&t froa tfao nateral flnore^^conoo obaxvotazlatio of tba

lalanM of tbo Icsrnol, jDpnwattgfctJUl vaa alao sade of a turbldll^ nal^Md to

datoot early ehaagia in ^Atmt volated to tho "alok** v^at ccaidltlon. Tha

foUoutim^ xasolts ymvtt oMaSaadt

(1) Of about 19 ailoHPbonta tHrroatlaatad, Tmr or fivo cooplotaly

tlia psvduota aaooclatsd vi^ "alok" vbaat dteterlorationy aa aaaanvad Isgr

flttorcootry

•
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(2) Bono of thuss tOaoAxmta mm •clootlve fbr tb» tarounlng vomtlm

proteeta, olneo tho aab«tanO»s oonstltoklng tiM Imrtniwwl nuor»9MnM utfi

also afftotsd to MBae trtent*

(3) Brsuaad fraa flod ganw 1w<p1 lAiMt cotild te pio4no«d la tii*

l«lK»mta87 % proe«9siAg at olnvftttd a»l«tB9» contonta and tenptrntords toe

naiatm langfte of tUat*

(4) Fpcj^srosilvo tvountns mm Msoeittod vlth osctatudiv kmrmmm la

fstroont trarur^ttoney dew to protein inaolabllisatlan*

(5) LoMos In porptlaabiU protsin panMwdad wMmmCalB iaommmo in

(6) Oifforraeas in paptiaaliila protein aacng flvtt untrs&tsd aonnd ^Jhm%

mmplMa WKN TOfjr tOJ^U Thoro appMumi to laa a v^axiation in t^io rata of

inaolubilisation uhen tb» aasyHaa una teat-tvaatad at alavatad BoiatoM

(7) Oiextaaaaa Is paptiaalAo protaln "mm t^mnvd la aa llttla aa two

haax9, vban intact kamala eondltlonocl to varlooa moioturo lovala uasa liaatad

at 65%, Ko chanfaa vasa ^aaarvaULa av«n aftar 2A hsaxB ^Jbm iatmt kaxnala

of the aaaa ^nri»ifr •»& &t SdantlaaX noiataxa lamXa^ vasa hm^Bd at 50%«
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1h» vrlt«r exprsMM imr ai^veeiatlon to ?rotMmor Maoc MUawr, najor

Instfttctor, for tl)« mooangiag apsirlaloD of thia ImmitigBtlaD aaA for his
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A t7p« of 4«MC» ooourriag In iteat vtcmA at high lavala of weAwfmm

Mi tMpmtox* hac \mm kaoim In tho txada aa **alak'' WtMMit* 1^ affootod

karnala taka on a dull appaaraoaa tad tha fixwi aKhiblt 'varloua dagvaaa of

dlaeolomtlon fron light teovn to KLaok. Tfaa fonssation of **si<dc" vfaaat it

aaaoaiatad with tho production In ftxa oif tAaat of acyttttaaeaa t^bifth tarn

•tran|^7 fltioraaoaat, appmntly piroduoad tgr a T-iaillard cac brovsilng reao tion.

Baaad an tha Imsroaaid fluoraaaasMa of acftiaoufl axtraeta ot "aide* tAaat to

nduaa abova that tar aound vhaat, a fluorcsaetric tachnlcpia had bMsa davalopad

to ftimlah an objectiw emduatlon of the dagxaa of "altfc'' viMMit daaafa*

Mnoa thava ax« alao naturally flnoreaoii^ abatanoas in v^MMt^ vhioh intoxw

fax* vdHi th» [[wii—iwt of th» fluoiaaoenoa Inereaaa aaaoalatad with gam

imgit Ite flxtoroaetrle taehnlqaa vaa not aoffioiently aoaiaittvo to dataet

ditarioyation in ita erltdoal initial atagaa*

Tht fiBfpoaa of tha pvaaont raaaavoh waa to davalop a aova aanalttva

aHlwd af ditMtiag tta digxaa of dMa«« in a aaajpla of aiok" vhtat^

partiaalarly in Ita initial ata^Mi*

An ImaatifatlM <tf tha aa» of adaorbenta to aaparata Urn predneta of

d»t»rloration aasoeiatad with tha hrowning of whaat fum ttca natarallj

avoiaaeiBg aukatanoaa in whaat, aaA Una &aex«aaa tha aanaitiritor of tha

niioronatrie taohniqaa, xaaultad in tha ftnftliig of four to fiva adaerhants

vhSaii oaaptLataly xanovad the brouning xoaotlon prodtieta. Bouavarf adaovpticsi

mB net aalaatiwf tha natural aonatitoanta of vhaat vera alao affbotad to a

won op laaa aixtant*

Ihmnad eaxn and gana-danaoaA tteat waxa psodooad in tha laboratoar V
oonditlaning fz«ah f^nmular gam asd Intaot viiaat kaxnala to alovatad aolataia

eontawta (up to 22 payaant) and haatiag tfaa gyain at taafiaratuxaa fixm 50^



to 100*^ for varyte^ Itngths of tlM. 9tyfml mvU* vwpmmu^iMm pwg»»t«tPi

Irowjinu und«r controlled conditlona m»j« thua obtaintd,

l>lrogMtalm brcrjnlxtg wm olitnkcteriaod !:gr latilcffd eh«n|»« in poptiatiaft

protoln in addition to th« lcox«a«i« la fltjosi«8e«oeo.

A Mthod UBM d«v»lopod to follow thew tiiMigM, UMd Oft tte dMVMMlac

dl^Mrtibilltgr t^ dllttto Mlt solutlona (5 poreent potusluB atdpliRte aolutlor)

of proteins of ite«t mbjootad to «lov»tod «rai»r«turM. Tbo olMK«i la prottta

dl^»nd.Mllt]r uui detondned ly maflruraaont of the tarbidlty of extracts

broni^t to pH JUf aa indieatad %gr VMidlng th« paroMit ^MWdttaney at a UM*

iMlgth of 530 ati.

ftm loases in poptlsabl© protein, indiaatad l>y Inevaaaaa la paroent

tWBWdttancy due to protain InaolubUlaatlen, praeadaa munjmhln inereaoea

in fluoi«aeaaea aad vara la all inatanoaa aoi« axtan«l<«a tl^an tha laoysaaaa In

Ilia waawwamant of protala iaadXttfaUiaatioB wm tamA to !» a wo&k

aanaitiiw ladax for following tfca laltlal olMosgaa aaaoolatad with gam

datarlomtlon la Kiwat ifcl«ai waa broinad la tha Ubewitory, Thla raathod

aax baaona a valaaUa aid tot dataatlag lo8l|ilaat datarioratlon la a«waroial

lak* tAwat or In ppBdlctluf attaaaptlhlHty to fan datariorati«n.»


