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01 FLAVOR FEEPBRMCB fESfIHfi 

fhis iOTssfcigatioa into faetops involved to flavor woe 

prompted by ■obs^rv^tioais ttmt th© maaning of flavor na© not 

elctarly pi?©scribed ©aoag food teesfenoiogiafcs* and that tho 

probloms eosmsetod t?itli tk© d<&t©rsaiiiation of flavor wcsr© 

©ssontlally thos© probloss involved in the a©©sur©.m©nt of 

hwaams Jttdg?B®nt.    fh© diversity ©f ra®thods utilised for th© 

ovaluation of flavor suggested that flavor is eompl©5e, t© 

bQ approach®d only through various pathwaya ©aaaating froa 

in©©apl©t©ly uadoretood hmsaa respond©s. 

definition of Flavor 

Th© meaning of th© uord "flavor**' uould s©©ra to b© 

si©lf-©vid©nt in viou of its long standing assooistion with 

foodstuffs. I©v©rth©l©ss, all workers in th©' fi©ld of 

ansessraent of food, quality ar© not in el©ar agr©©ra©nt« 

Crocker (12) has called it th© "'voie© of food," affeeting 

"W©ry sens© to soae ©^t©at, hut primeipslly th© 'go-called 

♦ehomical* senses of fcast© and SRI©11..#*.*TO imd©rstand 

flavor eoapletely," h© says5 nv®  mast consider not only 

its eh©aiistry and physies but also th© physiology and 

psychology of its perception and of our reaetions to it.*' 
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i© €©£181©© flavors  (10) as ^smbstaae©© nased fop stiamletion 

©f fch© 0©»eall©d »eh©©£cal senses,*  fch®8<§ of tasl5©ff somtls- 

gmls m@. ©dor.'8 

lCir©im©5? (3^) aagrs th&t, tho populaf eoneeptioa of 

flavo* is that It is ©ynoapsioias with toast©.    Possibly tMs 

&o bQcamse fehero is no speeifle -vevh fed tos^j'lfo© the act 

©f d©tossai0iEi@ th® flavof of a suiteotaad©.    wt1ls©n X7© fcasfco,"* 

M says,  81t7© ax^Sf actually judging tb© flavoy* fox» fiavos? 

is m% CIUBIVQ bl©Bd of aaaaations.    It Includes not ®nlj 

tmt@ hut also th# son©© of smell and touch.'- 

Sjostrots (55) 4oi30Pib©© fla^of3 as tttbat pFopofty of a 

food or tootesmg© which ©isoit©® mainly feh© soasos of tast© 

aad smell.    Shcx'© ©s3© four fwdaaaoat-Ql tag to s©a@©tioB@ 

ohioh a^© ©jspes'ioaeefi nhm a foofi Is placed m th© tongu©§ 

sweetness, sonata© se, sal tines©, sad bltteam©©©.1" 

A B©i7Bpap©r report©^ (S8) reeoratly wrote:    wFlavoj?s, 

of eouFs©, ©r@ cheadcal coapoMiids.    But th® problora of 

studying th@B...«.al9o ©sbracea psychology, physiology ®m.d 

philosophy.n 

Eraraer (35) suggests that "since flavo? is a piaysio- 

logloal sensation^ it is fey definition subjeetive* and 

the^ofos4©, not subject to objoctii?© Mmeu%><Bimnt>.m 

Webat©2»*s nmi intoHiatlonal dictionary (58) dofinos 

fla^oi5 as that quality of anything ohieh affscts tfeo 

ssoll,  th© tast© or gratifies th© palat©.. 



3 
fh©a<s vag'Soms ■csplamtiozi® Isapiy that ^la^of nay b© 

asa imtaeiglbX© without atand^rdlged iB©aiiiag#    Shis makes it 

nemBQisiFj tor en liweotigatox1 in this fI@M td ©stabllah 

fop himself a elQfiaition of what is etaaiat bj fla^oi? fe&f©s»o 

ps'oeeQdiag to prcntoe into itg ®©aif©statioaa thfough SQIOO- 

tifi<s E'ssaas'eh*    fh© lael ©f xmitj mionQ the fo^egoii^g 

©splaaatioM© X©m7®& a<S©Quat$ optaiag foy (afidoia ©pillions 

provided tMy ©s5© 'based on thoughtful anfi f^asoaafel© con- 

siderations. 

It appeal1'© to this wit®? that to hold that flwos? is 

©ithax4 a physical pFoperfcj ©^ ehaadeal eoapoimda 'uould h© 

to igaor© that no sub^titut© fos? identification of flavor 

has as jot boenvfomd fox4 tho human., or aniaal ©rganisa, 

or to ignore that flavor itself appears m a rssult rather 

than a cans©.    Flavor raaj b© aor© pr©©i9©ly defined m a 

mental ovaluation of food*invol5©d ©^naory stiiaulaticas. 

foods itssslf, do©-© not actually pos.@oa@ flavor.    It pro- 

vid©s phyai©al and chesal©©! ohang(&s to sr7hi^h th© organism 

ean h® sonsitiv©.    latorp^tiv© judgment ©Kprossod m 

flavox8 arises within th© organism in ©onsequoao© of suigh 

changes.   Food edasist© of oheiaieal ©oapoanda whioh tmj 

act to Initiate flavor r©epQns©9 but uhieh thesasolv©.© ar© 

not flavor. 

Flavor»  @s 1 vi©rj it, is a p^reeptlv© jiMpaent ©rising 

fros the integration of sensory stimuli t7ith oth©r faetors 
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of aiasat&i pFoeeeso© to px^duco isanii^g.    Tte®© ©ttes* 

faetops may ineludlo su^h psyehoifUGBii© ebarei.etejpistiefi as 

meiaopja  esporiene©,  attitudes an6 ©ispoeNations, as well ®s 

tho iaflueae® of ©aviroBaont or soeiaty.    In tMis HgM, 

flavor is mofo prop^fly eoaiidered ©a ©tts»ife«t© ©f th@ 

taster rather than m atttfibat© of food*    That isuefo & eea- 

®Id©x»atioa has in faot b©©a involirod ia the ^otrolopment of 

flavor aethodology is fiuppoip^odl by ojjasdxiation ©f the 

aothoda ms©4 t© ©vaiuafe© flavor*    fh®©o a©thdfdi af© siaply 

<t©^&e©£S t© obtato aud interpret hMsaasa ^nd^mnt* 

Food* of eoure©* has a very ©as©ntial rol© in th© 

eroatioa of tlmQW*    It provides th© BQn@@wf stiauli uhiefo 

raay thoia bo shaxmolod throtagh th® brain fog" intogratioB. 

But food ^©aaias em. initiating aiimutlms, not aa ©ff©©fc, 

nMl© flavor appears as m ©ff©et.    Food easa b© examined 

direetiy as a Qonponent of fla^oj? or as m ammhlf ©f 

eteaieal or phygieal id<satiti©a capable of bringing about 

sitiiiulatioa of th® §©ns©3.    flavor itself ^ara b® ©usaiaed 

only in th© a©2stsil proeos©os of th© eoasumer of food,, 

UQas'amtmnfc ©f Flavor 

Ktethods of ffl©asuriiig flavor ar€) sys'teraatie efforts 

to ©btaiB and evaluate huciaa Jmdgm©ats»    r-Iothod© differ 

to ©poeific ©toJ©otiv©s,  in proeoduresj,  in systems of 

interpreting result©,  in @ffiei©ncy and oeonos^y,    fhm 
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©bjeefc&TO for tfa© t©et is %hQ most critical coiaeidefatioa 

to the soleetioa of a tost Biefctotofi.    Bospoases of tasfeefs— 

or JMgiiontss—^fhleh asp© th© end predto&fc ©f a flav©!5 tagt 

may be obtained to QQFVQ sevepal spoci^lised pwfposes in 

fla^os1 ©valuation•    fkes© purposes fufaish a ©oxmmi^nt 

basis fox5 elassifyiag cmrFoat flavoi? fcosting p^oeodures 

into tfo© following groupss 

1»    Biffa^s^e© test$—olileh asp© intondQd t© aseortalia 

mly the ©3£i©t©Eieo ©f a di£f©F®3ne© In fla.-roi5 b©ttj©0B foeifis. 

Examples of thes© as*© the trlemguilas* t©std  th©. paired dlf* 

f©:r©ni©<8i t@0t? and tho s^fereac© diffQ^ea©© taat. 

S#    Prnfeysnc© t0st's»-uhl©h as3© ^alim© eoapai'lson© to 

tQfns of taster px^feBsnig© betuoen f©®d sanpl©®.    Eaakipg 

t©st.8 paired p3?#f#r©tte0 tost, and !F®fos'©ne©«*typ9 pF©f©s?©nco 

t©st af© txaed f©x» tMs p^rpo©©. 

!•    ilee©ptaa©e t©®ts— yhioh as8© alaed to dotei'SsJln© 

tli© position of doeirabllltj ©f a food prodaet*    Mmg tM© 

dov&eoei to ©xamia© tliia ©luei^Q asp®et of fX&v&w am ^atSng 

semloo (jamaerieal and u®i?d), h©d.onie sealese ted ednsmes* 

polls. 

k»    ©©sCJflption or identity tests—which gtadv© to 

identify flaws* in teras of preei©.© t?offda» dese^lpti^© 

phrases, ©^ attributes.    Among th©©© a^© th© flauof pf9©- 

fil©»  idontification testaj, ®nd dee^iptioB scale®. 
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Opinions as to aecoptabilit^ of fo©^ p^aauete ar© not 

alt-iaja aad© in aa absolwt® s©as© with s^spoet to liking' ©x0 

iisliking or rating*    They a©^ b© M&®.® as ooraparisons only 

of oae food against ajaoth®^.    ?h©@© ar© pr©f©p©ae<6 judg- 

a©nts9 ©xpr©3Q©d without spoeific regard to position on a 

©ealo of aeo©pt@iiiS0 imXuos but onlj as to uh©th©r a proto©t 

oeeupi©8 a preforr^d ©r not pre-feyred position ia © e®ra» 

pafisoa situation-. 

Foods ®FO most often eoapared in pgdrs for this kind 

of fMt©^ ©valuation.    On® ©f a pair may b© dosigaatod as 

th© reforene©, or no r©f<3rene© may b© spseifiod in th© 

pair*    It is possible that pr©f©r©ii©t  Judga©at say b© 

©xpr©S8©d ia th© prasanes of only on© food sMipiea relying 

upon -ssraory ©r on a a©ntal standard to  furnish the other 

gamplo for th© aoaparison.    fhio*, of ©otara©.^ ia not with- 

out Its hasards of tmr©llabl© or waeertain rofereneo 

points.    Several foods aaj b© ranked in the order of 

pref©r©ncs© to obtain an array of pref©r@no©s at on® time* 

Pr©f©r®ne© testing of food proiuets ha© a wlu© 

of another nature than that of diff©r©neo testing*    It 

is thought by $oa© to be more productive than pur© 

difference work because it adds a qualitative interpreta- 

tion to the demonstration of differenees between food 

flavors*    That is to say*  it not only hag the ability to 
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show fell© ©asiatenoQ of ntsMitagful dif^pojaeoo-^fos? oh©a a 

pr©f©rof&e© Is sbowa it si©alf£©s the ©s4st©ad© ©f a diffop- 

0iie©»»b\it 1$ ale© giws a meaning in t^jms of pfofesprad or 

not pjpQfQCTGd to tho filff©remc@s thus sw©©J©d*    Flavoi" 

4iff©r©nc© testing e&mot. flold this soaaiing without sup* 

plGimnt®! h®Xp*   MtTomnmBp of mnrm-t eaia ©sslst without 

the prosene® of pv^^renoda* but suoh diffe^emos in tl&vor 

pos© a ©©ifloua quostion as to what thoj aoan*    Zmtefp^^ta* 

tioa of th© msaning of f XaVoT diffexwees i© a most 

pm©tidal -.©onsidos'atiioa to th© p2?odu©©f and raaauf&etus?©^ 

©f food produets.    fh©.0© p©opX© ar© ^oTmroXtj^ th®BS)f©r©, 

aor© attra©t©d to fla^of ©^sluation asthod© wMeh refloat 

^TOf©!9©!!©®© QT aecoptaae© In food p^oduetn. 

iBassuoh ias pref©x?©ne©s tor tla-wov aa?© ©25)^8©s©d 

opinion© fp©Ea th© isiKids of persons* it May b© ©3?p©©t©d 

that a question -©pisog as to how mamr ©pinions ©©astitut© 

a valid b©©i© f©r ©§ttabl.i©h®©nt; ©f ts»©ad© la px^f©x»©n©©.8• 

An ioffiQdiat© fos»th3?ighfe oasuss? to this ©an&ot h& givon, a© 

it brings    up th© ©atis?© area of population ©aapling r;ith 

its many d©p©nd©nt variable©.    Th© praetie© in pr©f©p©n©© 

testing is to obtain judgHQnts fs*oia as mmj individuals 

m poosibl©9 th©n to r©o©gnigQ that ©onaluaion© &rmm froa 

th©ra 23®^ 2?©fl©©t only th© particular group, ow th© paf- 

tiouloj? population ©f whioh th© judging g^oup sight ha^© 

b©©n an adsquat© and feps^^entatiir© saapl©.    fh© e^istene© 
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of a pepnulatiosi "©apoFfc™ in pr&tQ&QnGO Ms j©t to be fi@aoa«' 

stg'atQd—it say gisQ^eF b©.    I^ery opinloa obtain©^ oa 

p?©£©jpene© j babying subteffw^Qg aust b© Qeoept©d at fae© 

imXu© ao a straightforward an<3. g©n«in©  jui.^i©)at-«bias@fi 

■or not—©atitlod to it® abas*© of influQia©© ia aajr aesembly 

of 3?esixlt0»    This m&f fu^th&r ©mphasis© the need for iafgo 

aiatib©!5© ©f judges in ©jKlor to guard against mte> isaflueneo 

by individuals ©y hj aaall groups in prodietimg the valid 

pT0t©^QniQQ ratings of eoasusoi5© at layg©* 

In spit© of what mmj appear to b© oubjoetivO' handieaps 

azid laasafds m mi analjti.(8aX tools flavor p?<a>£«n>©ia©Q t^st^ 

isag is asvorthol^ss a valued aid la <dl©t©mlnlng th© ©ff©ets 

of e3a©xig©@ ia food flavors*    If propoz3 consideration is 

glv©» to factors uhich m®,f influenc© its rosulta and to 

adequate statistical proo©dur©0 for its ©xperisiontol ua@ 

and intorpr©tation.». flavor prof©r©n©@ testing ©an provido 

practical information concerning th© pot^ntiala of food,• 

Factors Involvod. in Flavor Prefereno® 

InasMaeh aa pr©f©r©ne© consist® of opinion and flavor 

pr®f©r©nc© testing coasistg of the ■gy$tematic colloetion 

of opinions, it e-an ba .seen'that, as ia other .kinds of 

©pinions, the possibilities for inflmmc© aro ©any,    Th© 

food itself, of cours®,  es^rtss a real influene®, but other 

loss tangible forces soaotia©© appoar to affoet th© 
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jmclssonts,,    On oeeaesion, it app©a2?$ tiiat factoid ar® given 

c^dit bj observation an4 logie tor having an influ©**e© ©n 

eonsiMer opinion uhioh influence maj not h&v@ a basis la 

deraOBstratod fact* 

fo ©niaH^^at© a list of the siaay factors which couM 

fe© involved in flavor p^ef^reia©©  judgment would Be to 

jpiseit© all of th© aspects of huiaon p®s?ooption*    fh©a© woiald 

iaclud© oa©h of th© human senso^j Fi.se.optox'Ss  the nervous 

system and bodilj @lmmi&%%>j9 as well m aus^ulaturo, y©- 

aeting Bi©dh£ffiisaie acuity of reeoptor eellss conductivity 

of the nerv© eellQ^. and oth©^ biological factors«    Fsyeho« 

logical ©nd sociological factors of various kinds- should 

bo oon^idoFGd for thoit* potential influ®Aoo on th© final 

Meaning produced from th© transmitted smnoiej stimuli* 

Influencing factors- uay include <sS5p<sri©acQff ©sspectatioas, 

fatigue0 aiental attitud©©^ mBmo^jp ®©th©da pt testing, 

siirr©landings9  suggestions, n©©ds, and othorse tho omission 

©f inJhi©h does not imply a lack of possibl© importan©©. 

Such a partial recital of thos© influences which sight be 

brought into play in foraing a pref&ronc© Jud@aont servos 

to dcaonstratc th© dangers of ov©r-siaplifyins th© aeaniag 

•of flavor*    It ©aphatis&s also that flavor prof©r©nc© 

testing should ho viewed as n© leas than an exploration 

into a ©ospless pattern of human behavior* 



BllTXSVJ OF LUJEHAffURB 

Methodology 

Llterat-ur© In th© field of flavor In gonerai is widely 

seatteredp diversified in smture, and i&fgolj meori^latecl. 

Literatui5© doallng cpecificalXj with flavor profo^enco is 

rslativoly scare®. The groat dispersion of o^Joetiws 

auoag test ia©thods is noted by investigators in pointing, 

out th© problons of obtainiag &t$F®®mmt  oa the approach t© 

flavor evaluation* Efforts at etaodar&ijsation hav© b$©n 

dealt with cautiously-, oven with rtluetane© by so®®-* fh© 

general status of the field of flavor testing is fi3©- 

%u©ntly referred to- a® n©t"?.? in a state of flusj, ©r growing. 

Proposed new methode of sensory evaluation appear often, 

while older method© are adapted to new variation© end to 

new procedure© of interpretation. Peryau (k9).s> ^n 2,953$ 

stated that "Certainly th© field is not ready for rigid 

standardisations perhaps th© atosonee of attetapts at 

standardisation r©pr©.s©nts no raoi5© than proper  scientific 

©aution,8' At the a&E© time, h© wa@ on© of the earliest 

to spearhead a drive toward standardisation of some of 

the esiating proeedur©.© in promoting specifications for 

the sensory evaluation of isilitary subsistence iteas. 

Perycm classified flavor testing attho&a into five 

typ©es  (a) The ^palataMlity rating11' te©tj> palatability 
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uhlcln t©ra<& to mak© a food pleasing and aeoeptablo to th© 

@0nsttsa©2:vn    Seales osaploylng the feeras good, fair* poof, 

■©to oro utilisod for this,    (b) fh© flavor identity t©stt 

aith its ©aprossod purpo^g© ©f dotevmlnlng, tho ©'aetont to 

t?hich a gjiagl© produet sempl® is identiflod a© possessing 

a 8p©eifi©d flavor.    Yrain©^ tastors nay fee usad hor®. 

Co) Sh® np&ired*6oa^aridOKin toehniqjme tfhos© stated purpos© 

is to dotoraifto uh©th©r # saHipl© is ©quol or superior to a 

dta&dfiupd ssaapi© on the basis of "soa© defined ©rit©rioa, 

suob a© palatabilifcy* flavor intensity, or flavor purity.*" 

{&) fh© "triaaglG teat** familiar to mmmj ao a disorimina- 

tion test oalling for the detomination of flavor diffor- 

©n^o b©to©©n two siarapl© products fey aoleotlon of th® odd 

staple Cor pair of sitmpleio) in a group of tehr©©.    (©) fh© 

dilution auabor test*" boing dederibdd ©B a test to 

dotsriain© '"that aiaowit of a saapl©* expressed as a per* 

©©ntag© of the mixture* which may b© mis@d oith standard 

material withomt ©©king.th© aiEtur© noticeably different' 

froa the standard itself.w 

Thas© types aay bo further generaliE©d into two sain, 

groups, d©serib©d as disoriasiaatioa tests for aoasuriag 

aonsory differeneoa and rating seal©© for aoasuriag gub* 

Jectiv© isiprosjgion©. 

Harper (2I4) elaseifies smbjoctiv© Jud^aents into tub 
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main types s aaia©ly eamparativ© j«dlgBi©ttts m& jmelgaaa^s 

aadfii ulthoufe a eoapari^oa standard,  soiasi&imes ©ailed 

"absolute  judga©at8.#   H® points out %hat this Xattes* Is 

probably a mlssio®©?? as it is likely that th^F© is alt/ays 

soffi© so^t of mental ©tmdafd iavolved. 

ShFOnberg aad S.h©waa (1?) have proposed an ttobJ©otiW* 

proeedux8© for the d®v©lopm©iiit of laboratory BonBowf 

mmmT®m©nZQ based upon the -us© of d©80i?ipfciv© teisa..    fh®y 

guggost the foXXotKlngs    Ml. fak© a gi¥©a United array of 

doneory p!i©sa©B©Hia (such a© flavors and odors of fish), 

2. 0©lib©rat©ly devise d®seriptions for th©g© phenoaena, 

and possibly attaeh ama©rioal symbol© t© th©n for greater 

c©nveni©n©©.    3. frain p©©pl© to tas© the earn® doseription 

for any given phonoagmon.    !$• Obs©rv© ©mpirieally ti-hefcher 

fch© descriptions ar© ms©d eonsiet©ntly, and diacovor th© 

factors ^hieh*• • • tftill ineraase this eonoisteacy."1    It is 

clearly adaitted that in ©rd©r to approach the goal of 

©bjoetivity, doseriptions for such testing samst b© eau- 

tiouely selected and must separat© therasolvos fro» produet 

d©sinability* personal preferences and consumer reactions. 

Th© difficulties of selecting appropriate descriptive 

terms generally are discussed by Crocker (9) &ad by 

rJa@a©.r (57 K    ihrenberg and Shetmn admit that their pro- 

cedure rests upon th© selection of objective descriptions. 

Kramer (35) divides sensory testing into two divisions. 
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nmiiQlj dlffeFeae© tests amid preferone© tests.    He states 

that the foiwui5 as5© na®& p^inelpally as laboratory tools 

ohii© the latter ar# involved in qonsimor-surFoy paa©isu 

He olassifio© taste taatjog desigoss Into tbre© typ©sa 

paired eoiaparlsons't, triangular eoffiparisone, and multiple 

compariaonis*    fk® paired design ia eonsider^d th© siiaplost, 

th© triangular more efficient due t© reduced ©gportunity 

for oorreet guesslagp and the multipl© sample aethod aor© 

©ffeetive ^or less horaogeneou© and larg©r-ianit produets. 

Paired oomparisoa i© said to find its imln application in 

©onsum@r eurvegr studies. 

A aingle-QQHpl© method for deteeting flavor differ* 

©noes is deiseribed by ieubert and Carter (1*8) in connec- 

tion uith oork on apple juice.    In this method aasiplea 

xmm presented one at a time, at not less th©n three-hour 

intervals*  and tmster© were askod to indicate whether or 

not tfaef detected a foreign flavor.    Sosuits of this 

method in detecting foreign flavor in insecticide treated 

apples and juice derived therofroa xmro aore oonciusiFe 

than result© from th© triangular difference a©thod. 

According to B&u/gon and Harris  <lU)# sethods of 

aeaauriag sensox^r differenc©® in food quality are of sisj 

ba©ic typosi     (a) Scoring, which invoiires th© usa© of 

nuiibers to designate values of particular charaeterlsties 

of a foodj   (b) Hanliaig, in which food samples are placed 



in dQereasing ©p inesoasing ordoi? with ^espsefe fco some 

©h.ax'aeterlstiei   (o) Palled eompa^iaoia v;hich permits a 

judge to soleet on© saiapXa of two for pra^ondaraae© of a 

giT©n oharaeteristlei  (d) f^laaglo or tx^iplo eoinpsrison 

whieh alloiim a judge to eliooa© a dlffereat. ©ampl® fpom 

among th2»Q©j   (©) Pllutloa test,  IB vAiioh jadgos dstormin® 

the ssaollost aiaousit of aa iiatoorm that ©aia b© detoetod 

whQn missQi v;ith a standard fdod aatoylall.   (f) Bsserlpti^© 

toras which are uoad t© d©fino a f©od in teras of ehaf^;. 

aet0.rlaties,    This asthod is fe®li©v©d by Dansoa afti Harris 

to b© difficult to amlyg© aad 3?oport« 

Boggs and Haasoa (7) di?aw a ©aroful distinction 

bQt?j©©ia sensory pspefsyenee t©sts and ae-nso^y diffo^aaco 

tests,,    fhoy Dtat<s that the ©i&J©©t of a eoasiara^s1' adeoptano© 

03? pr®£®T®nc& test is to i©t©rffiin© what a wepm&<snt®tlw<o 

populatiop p3?©f<as»& whereas th© diff©r®neo t©st aimo at 

^©Qsu^ing differeneei! in sffloplogi Irroopee-tlt?© of profor- 

oaeo,    Freifos^ases for ©asuplos of food may imiry ifs iFa^i^u© 

locations, but sensory diffor^ne© tests,  th©y b^lievo, 

should yi©M th© ssa© rssuits within ©ssperimantcuL limi.ta 

no raatt©£> wh©F© th@y eqp© eonductod*    la this light,  th©y 

©lassify pnDfer^neo touts as ^aubjactiv©58 .©©asupaaQnts and 

diff©y©n@0 testa as w©bJ©ctix?©w resasujpeiaonts. 

fh© diff©x»©ne©s botweon laboratory profef^ne© paneio 

of fifty to sevonty-five person© mnd household ©onsum©!? 
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paa^la of &pp^oiiim&t®lf alsi liundred xmvo otntkied bj Mill©^ 

Haii? and Haprliaaa (1^4)«    fti/o .aaraploa of aoup r;©?© raalledl 

to consumsps v;ith irt^tfuotions to aerv© on© of the® at 

Eioal time on oaoh of two different dajsj,  bhon to fecord 

thQiE" judgmsiits on a guagtioaaaii^s    /jabos^atorj paa©Is 

eompar©^ th© siaa® proiueta at on© sitting In a paired 

praforene© fcosfc.    Sfa^ra was gcmoral agj?Q€saeat> la th© 

pp^fQ^aacos obtained by the two I-tlmSs of panois*    'Th® fiafi* 

iags  ©uggsstod that uith this food product th© penols 

t@ad©d to shou a pfofes'eBeo bias fof th© aauple tasted 

first,    fvo conQumor panels ©ompafiag th© saao samples* 

diffo^ing only in fla^osp*  did not ©xppsas the saae prof©!5- 

©sic©,    too QQnswmr panels eoapas*ing th© taia© -saaples 

differing dlstinetly in appeaFaneo ehooa th© nmi® ssmplQ® 

as p^efeTOod.    A aonstTO©2!, pan©! ivhioh found a p^toFenm 

on th© first tost botwon two sample a indicated no ppsf^f- 

©nc© in the ^©eond tost.    fh©s© findingG t©nd©d to 

str©ngt'h©n eonfidane© in laboratory panels but seized to 

©mphaoia© hagaM© in attotapting t© prodiot g®n®z°al ©on- 

swaor pyofarene© f^om pan©l studies. 

H©1© and Troll©  (25) eoaduoted an extended series of 

triangular tast© tosts,. involving several thousand tact© 

judgiaent© with a panel of seuenty people who evaluated 



16 

flavor dlfforeaees in ^©veral types of bdcp*    ttio obJ©etivG 

was to obtaiB from this group a pmol of "ostpert tasters*" 

based upoa those who consistently obtained tho highest 

nutaber of eorroot identifications of different samples. 

Eosiults v/©ro evaluated i7lth relation to occupation of tfo© 

taeter* previous ©3?p®ri©nc© In tasting^ and praetie©. 

JkmonQ, th©8© p©opl©c  the highest porcontages of ©o^roct 

dlaeriminations of bQer flavor difforencos were raad© by 

brotvora and chonlsts^ olth onginoorsj, areMt©etss. and vmwm 

(as a group) making, lessor p©re©ntagos of correct dotor- 

siin&tlons.    The lowest; percentages of correct answers were 

consistently obtained by foremen and supervisors. 

.Individuals with previous beer tasting o3£p©ri©ne© 

obtsined coniistently higher percentages of correct id©n~ 

tifieations than the ineisperieneed tasters.    Practice in 

tastingj,  as reflected by results in the latter portion of 

the testa as eoapared to the early test©* made no differ- 

ence in the performance of the leas discriminating; taster©. 

On the other hands  the more cUseritainating taatere-'-the 

"experts'5 as they XJQVQ designated-^shoued a definite trend 

toward iraprovei discriaination in the latter part of the 

series,    She nuaber of correct identifications raade by 

thera as the test© reached the final  stages increased, 

which was believed to reflect an ability of the disorirain* 

atlng taster to learn better by esjperienee than the. le^© 
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Sh©©© imrQBtlgatowB eoracludefi that ©sail panels of 

aiaesplainafcixsg tasters eould b© ©ffectively used for fiot©^- 

minlng th© ©xiatenc© ©f diff©r©ne©B in b©©r samplos, hut 

that quality ©valuations should b© obtained only fey mu&h 

larger s^oups In v£©i7 of &0Bj©n0t2»afc®& variations in iadi- 

Fidual taste diaerimination ©nd in view of variable feasts 

perfoMane© arising from previous ©Ep©ri<me© and training. 

Harper (2k) ©rapMsi2©s tho ©ff®et of tfainlixg and 

©xporione© in JP®fining ht^aan Judgasats, but d^ai^s a earolvil 

distinction befciraen th© too*    'Gaining,51 lb© says,  np®£®VB 

to stops that wmf b© taken deliberately t© iaeroaa© th© 

offectiveneas and th© rat© at tyhieh an individu©! assial- 

lat©s n©© knowl©dg© ©r n©u t©ehniqu®s«    Estporien©© refers 

t© th© ewul&tiv© ©ffoet of ©^pooux1© to ©v©nts or oeeur- 

r©ne©@ without any systsiaatie attempt ©n th© part ©f 

another person to focus attention upon t?hat is most 

important •n 

The effectiveness of training to inersa©© th© eon- 

sist©ncy of assessments by th© laboratory panel was 

demonstrated by ghr©nb©rg and Showan (1?) in ©25p©rim©ntal 

work nith fish. 

Hanson, Davis, ©t al (23) found that ratings given 

foods in eonsumar-typ© tests ar© influenced by previously 

tested samples, ©van though saaples ar© pr©s©nt©d singly 
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up to a fctfo-d&j iatoryal lb©tt?©osi fe©st8.    "Hwv® ivas a 

groafct^ tendency t^w tasters to fat© sueeeofllng a®ipl©a 

lorj©2» 3?atti©r tSaaa MgSi@r thaa th© fi^ot aaiapl©*    It is 

sugg©0t®d that this aaf b© the ip&sttit of d©v©l©pmeat of a 

aor© eritieai attitude cm the part of jm^g©© with o<mtinu@d 

testing,    fh©s® findings ara ©iailsF to tfoos© of ^o^o  (16) 

who prnviouQlj }m& shotm that ratiage gi^©B a food aro 

iRfiu©iae©^ by th© quality ©f oth©3? aaiaplea pfeeeatod 

simultfiunoottsly,    Pe^faa &n&, Oi^ar^ot  {$0), in toseriMag 

th© um of the hedoaio scale * TOeogai&od that sampl©© 

proseiated togethop fssay iaatu©lly isifluene© th© ratiags 

obtainod for ©©oh by th© tastors. 

^h® offset of ®g© of peFsoas was tentatively ©mlu- 

Ated by Foleais |^) in eonneetien •aith th© fiadiaga of 

five flavor profereae© attitude surveys eoa&uoted uith 

sxrmf peysonnel ia X9$0 an& 19$1»    ffees© surveys xj®m based 

ea th© use of Questioaaaire© aad did not involve actual 

product tatting.    U®r imports were to the effect that 

level of pr,©foi5©nc©@ vm& generally highest for the 

youngest soldiers but varied with specific foods, such 

&s, acceptance in the ease of vegetables, tended to be 

gr©ater among the older groups, whereas acceptance for 

desserts t/as greater anoag the younger groups,    these 

results are in general agroewnt with the findings of 

Abbott, et al  (1), and Sppright (19). 
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Af&& ifQM whieh tho soldi©?5© case was also ©ssaaiaed 

relative to likes &n& disllkei! for certain kinds of food 

in this sma© study•    Th© jpesults stronglj smsgfBt©^ that 

like© or disslitaio for eortaia kinds of food m&j b@ rslated 

to tfe© rogion froa nhleh a soldier orig4nat©d«    For in^ 

stane©,.roast l&mh ©©erasd to be liksd very tm®h by soldiers 

froM S©w Bngland but lik<ad t© a lopsor QHtent by soldiers 

from the Ts3orthw©st« 

Baton (2) aado a comparison b©to©©3i the ability of 

e©ll©g© frestaea,. airerage ag© of 18, sad college faculty 

aomfeers s®d s©er©tari@s, as©a 35 to Ifis ^o differeatiato 

l©¥©ls of salt-tr©at®d tomato  Jmi©@j, l©vols of sugar- 

treated appl© juie©:,  and eoneeatraticas of l©m@iaado»    It 

r;as found that the younger tasters vj©r© ©or© discriidnat- 

ing of saltirose and suo©ta©©s differences thm the older 

group*, but that diQcrisiinatioa of souraesa VJ&S. ©^aal in 

both of th© groups,    fhe youager taster© showed 1©©© 

variation in their evaluation© th©a th© older tasters.    It 

was ©oraewhat cautiously concluded that younger and more 

aature tasters probably do not evaluate certain foods witfo 

th© BOMB degree of discriaination and that young people 

my distinguish soa© flavor differonees when mature people 

do not. 

teird and ireen (36) ©ssaraiaed the preferanc©© of three 

age groups olth respect to pineapple   juie© ©f five 
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&ltiew©n% dogs^es of •sv7©ota©0s.    From their work they ©oa- 

eludsd that pr^ferezie©© for eueetnoss and feartneas amoag 

©iafe'y boys and girls, ©g©s 12 to 18, pafaii©!®^ ^©fo^eiaoos 

among fifty tmn and i^oMon, mgee 20 t© 1^0*    I»lost ©hole©© to 

both groups ©©r© fof suoet©!4 pizieappio j'uieo.    tooag fifty 

nsn and wemen, Qg©s 5© to 68, hoficver, th<&y foimd tfeafe 

profsroaees fox5 afi©©tn®£ss ^©cspeasod and pjpefex3©!!©©© for 

tasptnsss liaei8©©©©^ in eompaipieon with tho young©^ groups. 

Foster* Pratt and Setoarts (20) investigated the 

£nflu©ne© of th@ voiood responses ©f taat© pan©! mmb®rn 

on otlior panel m&mh<BV& in a eoaparieon of tte nrQun&^ 

t.abl©'n test situation irlth the individual tosting station 

a©thod.    fii© individual testing mtiiod Igolates the tastor 

from th© other m©Mb<ars ©f th© test panel, ©h©reas in tfeo 

i>omd-t©bl© aotiiod 'wzpopts are oyally givea and doeision© 

arrivod st by disemgsion.    fh© uork ©f those investigators 

shotred that fch@ pe©pon©©s of obaex'vops in a round-table 

situation can b® influene^d by th© ^©port of tho first 

obsis^v©!5,    fk© biasing influian©© was not apparent with 

©v©^ ps?odwt tested, but it was dosionstrated that quali- 

tative flavor diff^i'sn©®© and pr©f©^©no©© &m bo ereated 

I'/hoi4© non© exist, that is, is s&ssploe tihieh aro identieal, 

fhey eonoludod that round-tablo tostiag aothodo aay ^©smit 
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in data of ©nlj pmrnwiom raX&abi&i^y* beetauso of tfe© 

potoBtiai inflwoaeo of th© ^©po^t of a single m©Eab©2p on 

s?©\md«*tabl© ©a^isponsant saajr raost ©laoely .mppimaefe th® horn 

eottsuBa©s» situation^ 

Harper {2lj,) suggest© feliat tbo follaulng faetQE3© m&f 

bo of iap©ftam©e in tassiH; JQigaeatsg 

{&) fh@ ixuflyoiae® of "i^pole^ant ehaspaeteristies^" 

rof©i?x»jLng to th® ©ff©et? that personal juclgs©siit of oa© 

obaractespistie aaf ham to iafiuoste® the  judgrasints by tho 

08®© person for other eharaetoristles,  soaotla^s tootm as 

tho 5*hal© ®timtn hj psjohoiogiatss 

(b) fhe apparsnt tendojuej ©f Juiges t© a^old th© m@© 

of ©setr®®© eategori©© tml©s© ear© is tak®n ia th© ©rgaaisa- 

tion ©f ®<l©quiat@  Jud@sient sealdgj 

(#) Tho ©ffoot© of tt©©ri©l ©v©atsM ©a Jud^aoat,. 0U©fe 

as th© aaf.lu©ae© of JwdgsssBts raadl© in th© ^©©©lit    pa©t om 

pr©8©!at Jiadisii©als, aoeontuatioa ©f "contrast''* betwaesa 

seiples X7h©a th&j are In elos© prosiaitj (such as* th© 

©3s©gg©ration of souraogs aftor testing s©a©thing ©u©©t), 

ov©r-©stiMatioas' and wader-®©tlraation© ia ©sc©adiag mi 

doseeading ©©ries.j 

id) Th© p©t©nt;ial influeiao© ©f sampl® labels ©a 

Jud^aeats,  signlfj&ag th© n©©df as suggested by Healag 

(26}$  for oaro'ful ua© of noa-systeraatle letters and numbers 
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in i&QntltfiiiQ thQ items £@T jmdgEionti 

(©) fh© iafiuoaet of kaouledg© of results oa laapfwing 

p©s»fon3i!aae© In e©rtalsi judgraQnt altuationag 

(f} The InfluencQ of dxpe&tation and for&knotrl®4ge ©a 

human jud©a©ntfl as In the lastanc© of judgiaents likely 

boiug "'©asiaF and mom eox^eot if th© person ©aking thorn 

knotrs the general t^p® of variation which h© is abowt t© 

3oB&phBon (32) aaintalns that  Mth© &,-W®W>©>QS> hman b©I^ 

la ©qiiipp©d with an ©2stj?©a©ly s©nsit.i?© tost© mschanisa* 

vyith rfaieh to ©vaXuat© flmor* as tsoll aa a tast© wsmowy 

to yhieh h@ can ref©^ in ©stablishing his aceeptanc© ©f a 

food.*8    He deuci^ib®® th© taot© wQch®nt$m as consisting of 

gustatory^ tactual mxtk olfactory s©ns©§ i^hieh d©p©nd upon 

chemical stiwli for th© compofiit© sensory ^©©pons© 

d©Berib©d as il&vor*    Th© individual do©s notp. hoam©T, 

voluntarily sort out th© various flavor qualities pfoapted 

by th© tast© m©ehanisias» but involuntarily evaluates them 

as an over-all rospons©,  influtBeod uhenever such ©aists 

for any food by era ©stabllshed tast® msaory. 

Groote©r9 Sjo^troa and fallaan (13) b©li©v@ that 

ta8t©r,s knouledg©, ©r guess, as to th© sour©© or aatesr of 

th© product ©ay eaua© a.@suaptions to b© mad© ©onoer&ing 

flavor and quality uhieh will influenc© Ms opinion*    Th© 

physical getting of presenting a product, th© quastions 
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asked,  tho poFsmmlitj and attitM© of th© invostigatox5 

saaf, ao tii©j &©© it,  all reeall past ©sporl^nees imd la* 

fluene® tho consumoy's interpycsfcatloa of Ms lMa@dlat© 

Vaviout? WBBBLQ of Mentlfjiag or coding aaapies ohloh 

ap© presented to. tasters ar© consaonly used Ira ilmor test- 

ing*    Siugl© or esuXtipl© letterse n\mb®p&t or eooibinations' 

of letters and xi«mb#^.s my to© used.    Oolor designations of 

geometrieal ahapei or patterns aro pr©fQrf,@d by som® 

workQri,    PmMisiMd ©xperimental ©vidoneo© on tho actual 

effect of using various ooding cyfitcine in flavor touting 

a*?© fer;, tfith choices of a particular1 system apparentlj 

feaoed l&jpgalj upon logic and ©xp©Fi©nC0,    Xshler, I*au© and 

Janisch C30) state that in theis" contacts with cojanoFeial 

guw©y organigationa it is F@po'Ft©d toy ^om& that conswm©!3© 

exhibit biag in prefe^ene© toward fatailiar lettepa and 

toward ©¥©» ntassibors.    Other© obseri?© that biases ©ssiofc 

fOf th© lottery at the beginning mid at tho ©nd of the 

alphabet and that nuraafoera ©an inti»oduc© bias on th© basis 

©f th<&ip ©rd©r isplication*    The©© norkers conducted a 

aeries of stor© t©st© and horn© txs© tests with a soluble 

beverage to se© what could be l©arn©d concerning biasing 

effectd ©f indiiridual iettep eo6©i.    flmj found that cod© 

l©tt©r bias did not appear in the itor© tests* vbleh they 

attributed to th© particular conditions of thoir 0t®r© 



2k 

fc©s$.    Bia® was indiestefij: howevo.^  toward ©©jptala siagl© 

lett®^© in th© Ma© las© tests,    Ithoj stiggestod ©©ans of 

ffiiftialstog this bias bj ©l^la©^ fdveirsing codes botvj©©n 

halves of th© same t©stj  or by using only ©O&QS foi0 tihieh 

no appreeiabl® bias ha® b©ea found* 

Bweiqlofgy, Sgnaitlvlty* .Sex 

BeMl©!9 (3) diecmsses pliyQlologiaal factors iavolvsd 

in feasts pero^ptloEj, ^©latlag stem pylnelpally to th® 

stfuetmr® ©f th® &m&® owgrnu, a©rv® pathways involved and 

posgifol© ebemioal ^Qaotiona ©onn©©t©d with. oaXty, sour». 

bitter ©nd su©©fc tast© sensations*    H© points- out varia- 

tions in the ability of various animals to respond to 

eortain ehegaieal substances.*    The striking segregation of 

people into thos© to whcaa th® eheraieai subatane© p^enyl<- 

thioearbamat© elieita a bitter roaponse and those to i'ih@a 

it ©licit® a tasteless respena© is d©.soribod? ©mplmaiaing 

pi^siologleai variation in taate*    fM© XmlM of "bitter'* 

seasitivitj Is believed to be inherited. 

ilSorgan (k?) suggests that atructurally taste gens©® 

should probably be grouped ulfch skin senses rath©r than 

t?ith smell.    Taste "buds" are ©lusters ©f cells embedded 

in ridges ©f th© tongue and froa v?M©h nerve fibers lead 

t© branch©© of three cranial nerves*    Gustatory sensi- 

tivity is a function of th© penetration of saateriala Into 
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%hQ tast© e@3Lla ©aterisig thpoiagfe a pora in th© taote bucl> 

arid ©f tM ffato of ©oaQeQMQnt breakdovm of chemical sub- 

stances in the taste ooll.    It is sfc^eagly belietrod that 

ponots»abllity is an .important factor ia tho de^olopasnt ©f 

taste sQUsatioa and in th© ©ITeetlvmoss of a tast© 

stimulus "• 

Qualities of tast© have bean fowsad by Pffafjftaan (S2) 

to bfi) elooely related to tht?©© types of n^rv© fibers which 

ap® ^©gponsive to differant kinds of stimuli.    Working 

with th© tasfco nervss of tho ©at$ h© fotmd that e©j?taia 

aai'v^s gave impulse a only rjhQn aeid was pre^onto.d* that 

other aervos r©spohd©d tJh©» aoid OF salt 'was th© stisaalto, 

and that still othax* nowes yi«ld©d isapulaos to aeid o'r 

quinia©*    This Ymrte lond© strong inferential support to 

tho eoHMon eoa©@pt that haMas tast© fails into four 

pfiagsry gs?oups«—©woot,  somr, salty, end. bitter, althou^a 

it poiats out that it say bo in ©rror to ©sama© that th©ro 

is one- kind of tas"t& r©e<iptor fos* ©ach taat^ quality p©r- 

e©lv©d.    Hath0rs th©» say b© aotreral receptors a^tfeng 

togethor in a particular pattoni to produa© a recognisable 

tast© 8®nsatiOE»» 

Sooduorth (60) reporto th© mrk of Ssyor, in 193?e  to 

show that adaptation to tast© somatlpn© asy occur among 

tasters.    Xja an ©sporisaeat tilth throo trained iadlvidwalsj 

thresholds wof© found to ritso  tenfold to th© rscognitlon 



of a 6^©©t  (sttgaf)  soltttioa after holdiiag a ©an© sugaf 

eolutlosa in the mouth for feu© silmafeos*    Thin aeant that it 

jfeqal^ed t®n ti©©s as strong a ©ooaoatfatlon df sugajp siolu- 

fcion to iiavok© a suo©t ta@to subae^ttesit to Holding th© 

adapting solution in tlae mouth.    Adaptation inejpsasQdl 

direetly with th® eoneeatyatiom of tho adapting suga^ 

.solution QT uith th© tls© of hoMing ia th@ aouth up to 

tivo roirayt©©*    A bittex5 solution {quiain©} produced loss©? 

jaofiifieotion of taste seasiti^ity ©M ®€>tmm ©alt ssfi 

hjdroehlorie aeid r©©ult©d in only all^it adaptation* 

TiQCO^QFj to noimal from adaptation was fmrnd to occiif 

gm&n&tlY over a t<a>n to fift©@a aiaut© po.fi©d* 

Th© ple-asafitaOBa or wnploasivatae©© of th© four prtm&Wf 

taste s©nssit.ions was OKaiaiacd by lag©! (IS)*    Ho px^seatei 

aolutioaa of varying ©©n^eatrations of eon© segas^  tertarie 

acid, cosKaosi salt, &.nd ^xiMlno to fift©©n ia^tirisMals for 

their jaigmoat as pl^asant^ impleasants  or neutral.    H© 

eon©iu«5l®&- from th© results that ©aeh aoniation iuoroasofi 

slightly £» ploasanteesa up to a point at whieh th© 

solution was of a certairi strength typieal for eaehs 

follot/img t7hi0h sotaTp  9altyB aad bittfes5 f©li off rapidly 

to Iners&iiag unploaaautnoss as tho soneoz&tratlon iaeroasod. 

St7Qot on th© oth©r hand did not ©for roach tiaploasaiitness 

<SKC@pt after ©atioty to a fer? individ'ials-s, saintaiaiag 

generally a high i©gro@ of pleasantnessP uhich r@a©hQd a 
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aosissmM at about nln© p@p eont solution and iiiiJjaisk©4 

gradually* hut ©nlj slightly,  th©r©aft©r. 

Elackey ara^ Joaog  (I4O) did not find a eo^rolstioa feo- 

tw©©ia ©©nsitlvitj of tasters neasured agsisrast vat&r 

solutions of gFtea^f tost© aulbstano©^ ani the ability ©f 

fch© ©asi© tast©z»e to arraag© in ordoa? foods  (applesauoo* 

pwapkin, and mafoaaaiao) eoataialug various e©n0Gsiiti»©ti©n0 

of tbsso saa© taste eubstoae©®.    Kiag (33) ^©ported ©isil&r 

fladiagQ tn toatiag a group ©f taofcofs foi* soisaitiurity to 

pw<B Qolmtlmn of sodiiaa ehlorld®* laetie aeid,  snaefos© 

and caff©ia©> followed by dlawirairaatios testa on tes^ad 

©oataialng diffarent let^la of t'h©s© S©M© test© stafestaaeos. 

fMs immstigatoi3 eoneludod that th©2»© t^a^ n© oo^s?©lQtloa 

bett?©©Bi th© eonsistesiey of th© g^oup in JudgiEa^ pm°® s©lu«* 

tims sad its ability to i»ato eoproetly bread a®mpl©s eoa- 

taijai^g various ^aatitio© of th®®® Qutefttoneea* 

fasting perfoiwaae© of man in comtrast to vjoffi©n 1ms 

b©©n eomatiaised but apparently uifchoufc €©eisiv© evid^noQ 

of impojptant dist.in«.ti<ms bQtvjo&n &h®M in food p^sfefane©©. 

Hopkins (29) J^ported that xjom&n had sigaifiaantly loo©f 

tast© sensitivity than a®n,    tfeek^l  (59) ip<&p02,t$d thst 

sen oseollod in id©ntifyiag solutioas by tast© uhil© xjomn 

©xe©ll©d to identifying odoro.    Bliss, ©t si (6) fomd 

that In JtadgiBg dairy produots, differenoos in flavor 

pr0forene©s betwoon th© so^os t7©r© not largo ©nough to bo 
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consldo^od*    Langwlll (3?) obsser^Qd in a eons•ua©Ii, p^of^s3- 

®n&Q tesfe that ffi©^© them half of both mzn and tjoson pi*e« 

t<3)$>$>Q& si0dos*afcQij sw©©t aM salty foods,, that mero t7ooQa 

thm mon prafos'X'oS. higkif saltj aad soms5 foods» that m&r® 

bhm half of th© aoa 3Llk©4 ©lightly eota^ fo©ds# sad that 

oosKm ah©w©d greator sensitivity ©f tast© in diitlEiguisMi^ 

b©tu©©» sCTQ©t,  salty,  souf, a^id bitter*    Laird and BJ?©<S8i 

(36) iiadicat©d that th© ^oaoa ©f thr©© ag© groups, as e©a- 

p&red to th© ©ea appenii'Qd t© have aar© praf^fOJaso for tas't 

end less fos9 s^eetj, Qlthengh this oat morQ prdnouneed in 

tho oldes1 ago g^oup,.    Bi.ff©^©a©©is in th© amab©!4 s«d 

fwaetioniag of test© buds h&v© ndt b©t» ©etailishod fe©ti7G©a 

s©ss©gs ©ee©2?ding to thesis? rsp^ft. 

Rinsing* Snallovjia^i Fatigue^ Hmngey 

Studi©© vhieh hair® k©©a r©pofft©d on th© effects ©f 

riasixig aad ewallera-ing hair© dealt primarily with flavor 

diff©3P©a^o testing.    i©Ea© investigators ha^o s^spofted 

that it la bettor for test©  jttdgoe to ©|oct sompl©© rathor. 

than to anal low thorn (9, 13, \^$9 53 )•    I»uk®usupm w®t©ip is 

rooosioadGd for rinsing th© mouth b©tx7©©st s&mpl^s (39* 1$5* 

53) ^ad has b©©iQ s© uaed in tast© tosting various pr©dueti0* 

Piping th© toaguo uith a n&pltin foll©u©d by a uat©r rtes© 

vms suggested for ©gg producta (31, 1^1 )•    Crookor (9) 

h&liQ^OQ that soi^thiag aay be gaisied by th® XLSO of 
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imFioms apfeif.ieo.s feo^o©©!! tasting soiasploa, pa^tlsularlj 

risusiag ulth watei5, to ressoTO Mherent aJfitsrial, but that 

gen©rally tho &©st te^bai^u© is to allot? tin© saliva t© laf© 

ths taoto fow&Q to a aatu^al Eianner.    H© ©sipfosees tho 

opinion that Finding ©f th© ®ci>uth usually .1© not n<&©0©sas»y 

o]? ^©oii'sbiOs ©5i<s©pt afte^ tasting slinging ouibstasi©©©, 

Vrout .and Sharp CS6}.. saggost that tasting a pQo^-flaifOf 

ssuipl© uithout hating p^evimisly s?ins©d th& mouth may 

p^o^si©© dise^peney in irosults.    Othep uos?Is©s»g have ©on* 

sirred that rinsing is not pwtieuXaFly helpful in their 

tasto t@©ts (lj,6). 

Pr4tigu© in tasting i® .@c!niSidOF©d a ©amse fox* ©onsefn 

in ©©rtain typoo of tast© t© sting♦    it 4app®a3P.s to b© 

(BhaFaet©ris©t by a diainishiag ability of the tast©^ to 

yeeogniaigi small diffos'-oncos in flavos? wh©n taetin® io p^©» 

l©ng©<i«    Ta©te pan©l aeabiiF® sosaotiiaeg ©oisplain of a 

0©n.sation 0f fsSiguo.    Boagt^son and H<&to (is.) rop&S't that 

fatigu© is clue tO' s?aduis©^ functioning ©f th© giast©tos?y aai 

Olfaetory nefvos*    fh©y sMgg@st that th© stfongos4 th® 

taot© an4 oio^t the t^VQw namplci©. should b© taot^fi, ©n«l 

that the nuiibos5 of sasrplos pf©s©nt©dl maj b© ines»©aS'0d if 

tastes ©i* ©^©IPS aj?o not pr#a@une0d»    Clontenning (8) 

atts»ibut©B fatigue to ©shaustion of ©onso^y ond o^gang 

uhea stiaulation is 3?ep§at©d«    1© Fe^oKreends that m fes? 

gaapl©® m@ possible b© pF<s©©.nted to th© tastef*    FoFye® 
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©ad StmF&s ($1) in^ieat© that if samples ooataia flmoz? 

efr&p&et&rlB^ies of lot? io^paet or int©aaitf> oa© t^laagiilas» 

test ssay b© follow©*! bj © soeoni if © ©h©s't j?©st is takon 

betoooii thea,    Crocter (9) sa^s fctet jpecovoxy to noriaal 

sensitivity afte? atimulatioa is a laatt©!5 of alnttteo*    Ho 

suggest© that tasting b® slot7, with r©at periods of va^yis^ 

durafeioa b©tuo©a ta0t©©j a©pon6ing m the matori&l* 

Lau©, Jshlex5 aaa Bulliosa  (38) tested tho ®ffoots of 

fatigue in cloubl© tfiaagtti&i3 tests of a solutble b©^©^agQ 

and of Maple syvup.    fhoj found, no evidoneo of fatlguo in 

th© be^^fag© toots, but obsoyvod diminishing sueeoa® in 

tho soooM fcoiDts ©f th© ©apl© syrup seraplo©.    fh©f oon- 

elud©^ that fatigue my b© a promisaeiat factor in tasting 

of fionie types of food but probably of no isportaneo in 

other foods*    It is suggested that spoeifis invoetigatioa 

is nootSod to establish th© rolo of fatigu© with regard to 

speeifi© prodaet®. 

Koyep <l#3) iavs&tigatsd hungor as a factor in taste 

sonsitivity of huams.    Using nin© troluntoor students,, ho 

asoortainod that thresholds of sensitivity to oolutions of 

sodiuia ohlorid© (salty)* quinine aulfat©  Cbittor), and 

glueo©©  (stireet) roiaainod eonstant oiror a two-day period of 

abstinono© fro® food* 

Similar eonolusions mr® roaohod by tTanopits and 

Grossaaa (31) in ©saaining th© reeogpition thrssholds of 
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small groups of aedieal students at tha WnivQw&S.tj of 

Illinois.    Based upon that peint at ^hich o smbotmiec) ims 

jp©eogni£©d»- they deterainofi that th© throsfeold f©v a aaltj 

aad a swe©t solution and for th© arosa of ©off©© 6id sot 

dltte* bofore and after ©&t&»g ©2° b©f03?c and after auppros* 

^ioa ©f th© appetit© hj a §h©®ieal aubstaae©.    fheir work 

sh©i?©d that thei3© VJQT® elaar dlffo^on0©s in th© tast© asifl 

smoll thrsshoMs of iadi^idual t^stox'o. 

^olqg^ &fip®ffippa®>fi..Sound 

It i« aoraaoaly eonsiddred that Oolo^ is an iJipox*tant 

aspect ©f th<s aceopibaae© of foods,    Stport© of ^^©afeh as 

to th© nature of tho influoae© ©f oolor air©, hooovojp,. 

spars©.    ©tnox4®! roeomragjadrntions in th© eonduot of fla^©^ 

■&iii®T®nm tests IUP©. usually to oiisai&at© th© faeto'r of 

dolor diffo^sagos by tteing spoeial lights.^ dy©iag th© 

soaple©, ©^ training th© judges to tast© without looking 

at th© saspl©  (l^- p.8^)»    Haning (26) ^©©OBsands that ia 

som© flavor testing taating should b© don© in a, daspk©n©d 

WQQM to ©mrex5 up diff©tenets in eolos? of th© ssguapl©©. 

Cleaddnning (8) and Hieks  (2?) TOcowsnd that ©ontg'olled 

lighting is dosirabl© and that brilliant limits may b© 

dstriHaental to best tasfc® t©©t s9©suits.. 

Sanig {l|,2) reports that gp©©n s©©ms to b© th© most 

©grooabl© of ©oloro for1 foods.    Blu© ®ad violet t©ad to b© 
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in th© "inafllbi©n elaosB with shades of tlasso eoiorg mos?© 

acesptabjl© in fooda than tholr pua5© !m©i«    "Blu©,'11, k® 

stafcesp  wIs the x'oal gastronoiale isaboo*5-' 

HQ found colos9 px»af$paai8©$ to vapj aeoordimg to 

loealities.    Bostonians pu?e'hasod bs'onn ©gga wM&s UBV 

YoTlmtw bought vJh&Ko ©ggs*    Potssp-ymtlmi buttQj? 1® a©y© 

popular in th© midv^dot than Irs tho oast*   Solld^jellop 

se^aablodl @sg3 find aeesiptane^ in San Franelsoo vihll© pal© 

seraabldd ©ggs capa 4©©ir@d In M©w ¥©flg. 

Ha ©uggQissta that foodf-^olo^ assoeiations as5© d©©p- 

&®&b©& and wm&t b© dealt with ea^ofullj.    fd®at@*^oIoy®d 

bs?€i©d v;as tried on a mldmBttewm MarM©t onlj to find that 

poopl© d©©ip®d to huj wb2P©ad that looted like bread.5* 

Th© ©ffoet-s of oolor^ ss imll as ©oaslst«aey^ to 

iafliui©a©a ilmor aro suggested by Oroeke^j Sjostroa mid 

fallaara (13), who station that appaaran®® fflsi1 pfa.disp©©© 

aa iniralid judgnontg arad that ©onanatra as8© pfoao to folatd 

flaf©^ t^p© or gtyongth i7ith tho ohafa^tgs? ©r iateasity of 

colos**    Crona.istono.yj> ox* ©pparont <$o»@!9toney$  of a product, 

they f^elp may introduoe psyehologioal isplioations md 

invok© p^ojudio© in fiavor JisdgjBsntu 

Opooksp (Us 2.25 states that th@ tte5©© $©nsi©©—tast©0 

Sffi©Xl9 and f@©l—ar© th© prinoipal onou involvod In tho 

tlmov ©t foodd but that w® tast© first oith &&$> ©y©0» 
wfh© food,'8 h© mjSe  nhm to look wight,  to look ©.a though 
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it Is eX©m aad fit to ©at,    Haviiag as©ui?od ©wsoX-roe @f 

the app©©!1®^©©, thon VJO ©pp3?a£©® hf ttm txm ^homlml 

sonBQS,  taste and sssi©!!, ©ssfi to SOJH© ©sstent by fmltng,m 

Ho ©oatendg that sound bm InfXuonoo to©? ttet a, Xdm4 

a@£s© fflay pr©veiit 0Siti2?oXy @ur ability to sa®Xl or t©st@» 

yot m's@ftXj plfityad dinner'imiele ean ©f©Qt© ae rn^i^ooasnt 

fafo^abl© far ©X©@®nt diaiag*®'   Ho suggests that tbs> aet 

©f oati^g may itself psto&aeo ^Qraetos'isstle^lXy Supoftsmt 

s©u2a<as,  sueli ao th© ©rea©h£si§ of ©a appX© or th© gaap of 

©faeterg or w©ir<S!a tfe© QlMnm that go©© alth iMMlgea©© ia 
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W&ERWSmi&L APPROACH 

Obfoctivea 

fho aia of this g'Ooeareh nas to ©.seesftaitt th© in- 

flueneo of <sai?tai3a psfehologioel and enviromsent^X f&etws 

on the v&sultd obt&insd tn flmroi? panel prefdreneo testing. 

Bot©s?iain©ti©n ©f tMs lafluaaeo tjas eeasid©y©.d iapo^feant 

in ©s'dojp to inereits© eonfiSened in this tjpe of flaws? 

testing anfi feo aM in th© ^©^©lopiKant of istprovod teeh- 

niQM©#,    fha factors cshos©n for investigation o©r© thos© 

tthioh appearoa to th® oritor to be the Xoast esplora^* or 

to b© surrouRdQd bF ©onfasiosft ©r controversy in lit©ratiiag*© 

reporta« m& for uhieh available faeilities eoiali^ it uaa 

bdXievedA provide suitable tools for investigation*    The 

valid oonduet ©f flavor pr©f©r€fn^© tedte could b@ 

8tr©agtlion©d b$ © raor^ thoroa^i wadoretanding of tho 

effect ©f factors involved in flavor proferenee, 

S@v©n factors wor© chosen for (035iaaia<ation«    fiaas© 

wor©8     (1) fh© number of aoEapios presented siraultaneou©!^! 

(2) fh© location of the test;  13) Sound a©c©t^>anying the 

tost?   (k) Information posseseed hj the tasterj   (S) Hinsing 

th© raouth with water between tastecj   (6} St?allouing tho 

produeti   (7) ?h© amount of aarapl© eonswa©d by the taster. 
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Etethofl. .of Bvalytat|lcft 

fh© a©th©& used tow eonduetins sJtX of thd ©speyiaSBts 

in fehi© Fesearch vm th© s^fe^eaoe-typ©* aultlplo-aaapi© 

preferonee tost, utiligsia® a too-aiioefeionalj mmn point 

wor4-ptoase seal©.    Sn this a©th©fi emapX©s of food in 

oraall eoataino^s ap# ssr^ocl on © topaj to th© tasters»    One 

of th© geufapi©SJ p3?!i>s©ntGd i© Meatlfiod to th© tastosp as 

th© 3>®£®r®mQ product with vjhich h© is to eospuar© ©ach of 

th& QCeomponyiag saiaplas individually and di^eetl^.    On m 

app^op^iat© ballot providod th© tast©^ ^©eords his judgment 

as to uh©th©r h© QomM®vB th© spocifi© sampl© slightlj^ 

addoratdly* OP naeh ^©tt©^ ©r p©or#r, o^ 3&©ith<&f bettes1 

aor poorer,  th®a the w®t®mn®®*    In assonoo, this ie th© 

pait^ai p^fdtresie© tost tJiih an identified referdnee* 

Beer in^ II System 

fh© ju4@a©]niti tuhi'Oh. tht taster© indioftt® on the 

ballots ar© transposed to atffis@ric©l aeoro© preliminary to 

analysis.    'Th©s© eeores ar© arrived at oa th® basis of a 

s€i¥©a point sG&l®, in uhich 1 rop^ssoats "smach poorer 

flavor than rtfarono©/* 2 represents waoderat©ly poorer 

flairor,,s 3 r©pr©sonta "slightly poorer flavor," Ij. ropro- 

sents '"neither b©tt©r nor poorer flavor,011 $ r©pr@s©nt0 

^slightly bettor flavor,1* 6 represents "W&erat©ly hettor 
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flavor,w and 7 reprosento  Claueh bett©!5 flavor than refex5- 

©M© .88 

Flavor Panela 

All panels of taot©ra for th©ae t@sts war© eoaposed 

of men ®nd women Orogon State eoll®g© ©tudents. fh©y ?;©r© 

not pre-seleoteS for the tests nor ra©r© they screened nor 

trained. They partieipated solely on the basis of volun- 

tarily responding to a generalized call for tasters. They 

were paid a small aaowt for their tin© and were regarded 

on occasions by treats of candies or refresteaents. fheir 

only other incentive ms interest. Th© effort was made at 

all times to have each panel as large as possible. The 

limiting factor was generally the availability of tasters 

wnder the tiaee and conditions of a specific test. 

Product 

The selection of ® food product for the investigation 

of the chosen psychological and environaental factors in- 

volved in flavor preference testing was based on the 

premise that such © product should be as homogeneous as 

possible trnder conditions ©f serving, should lend itself 

to quantity kitchen preparation* should be relatively 

stable, and should be generally familiar to isoat people. 

A series of small informal taste tests were conducted with 
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a. Bsall gmup of pooplo on ps?odu©fcs tooiudiixg ©ip©iig©a4o§ 

o'apang© so^a, v©g©tab3L© juie©,  tomato juico# uprieot Jttie©# 

pear juie©, appl© juic©s and pfun© jule©»    It vilX h® notoQ. 

th&t- those as?© ©11 bowrag^iSj t^hose fciemogfgiiioous nature 

©ooiMd bj logi^ to fulfil th© fIrsst ^rito^ioct for a suit- 

abi© p^odwet.    fh© outeom® of th&s© tofo^ual ©mluatian& 

nm to ^onvlae© tha 5^?it©3? tlxat tomato juie© was a v^yy 

auitabl© aodiisa fos? fctoo conduct of th©e© e3^©?l®f«ts, 

fomato julc© possossod a faluabl© f&atnuo, ia addition to 

tho othor ©ha%!>a©t@i,iati<a© gsoughtp in that it could b© 

obtained on tho mas^tet in vas^ing gradei of quality*    Of 

cours©.d th® soleotion of this singl© product £ow the con- 

duct of this ?086&?tth necessarily i©pli@a that conclusions 

s^saehod from it »sa,y hat© full fore© ©»1^ uith tomato juic©. 

But it was toelldved that a greater b^«i©4th of iafornation 

regarding psychological ©.nd ©m?if»©nti©ntai factors could bo 

obtained bf concentrating on on© product,    th® us© of mov® 

than on© product would m.ke th© oxp©j?iEa©ntation too bullsg? 

to b© practical end ©pp^a^sd wm^mmurg to achlow th© 

goals of this inquiry* 
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THE EfFEOf OH FLA¥OE PHgfERBiCE ©F UBE OT1S1S 
OF SASPLSS PBlSliTE© SXdOtSAHISOUSLY 

fog" the purpos© ©f ase^rtalniKs vlmther  two,, three, 

©r four soapiea, plus a ipefQreae©, pro seated ©t oa© tim® 

on © siagl© tray would offdot flavor panel proforoae© 

^©gultesa fourtoea trays of tosato juie© saepleo a©r© ©©rued 

to ©aeh taater of a panel of eighty-four aoa ©ad «?©ra©a 

oellogo. studeats. flies© vrow®  prosoated on seven differoat 

days, to© trafs per day. Each tray of the fourteen ©oa- 

talnod a r©fer®aee saapl©^ identified by E aarked ©a the 

eupa a coded cup containing identical juie© to the refer- 

ence sample, aai ©ae, too, or three additional coded ©up© 

which eoataiaed tomato juice of brands different from th& 

reference and the eoiea duplieat©. fMs provided i?aria- 

ti<®!S in the nuaber of samples presented of two samples 

plus referencej three aaraples plug references ant four 

soaples plus reference. 

fh© reference an$ the ceied duplicates consisted of 

W&nd K tomato juice while the additional coded eup8 con- 

tained Juice of brands A, B or 0. She seven oombinations 

of im, ms KQ,  KAB, MC»  SBe and MBC oere dorved twio© 

during the teat series. The order of presentation vim 

completely randoaized. the u@e of the different brands* 



39 

uhi®h wcrre  selofetocl on th® basis of preliminary t&Qts tor 

theii? prefereae© values* pyovifi©# ^ajpiafcicsis In the kinfi 

©f samples aeooapan^ing brand E in th© two-saraple aai tte©©- 

igh® tomato Juiea for th©s© tests was obtainod frosi 

sisigl© lot® of eoKaercially packed Juio©«    On ©aeh tostiag 

4ay throughout the sorioa th© ©oaten tB of a uniform nusab©s» 

of SOBS froa on© lot tj©r© bl^ndod together for a singlo 

brands raaintainoi at a uniform room. teiip©ratur© of se^entj 

dogroos Fohrenhaitp plus or minus thm® degraes, and sorted 

froa a '©ovoredl pan.    f©o ottno©s of juioe ©or© placed in 

this ref^reneo. eup,, while on© omio© of juiee rjas placed in 

the oefled eupa^    Th© eod© nwfoevB, of four digitsp t;©r© 

obtainod from a randoa mmbor tab!©*. 

fh© tasters were seated in individual taste testing 

booths tjhi©h ^ere lighted uniforaly by green inoaafieseent 

lig^it,    fh© green light masked any posslfoie differenoes in 

color of the samples*    Th© trays were passed to the taster® 

through a .sliding^door openings rchieh was .closed during 

the tasting,    jgaefa booth im© eqiaipped with a penoil, a 

service counter, @ stool, a porcelain basin containing hot 

and ©old water supply, and paper rinsing cups for use by 

the tasters at their own discretion. 

A printed ballot was given to each taster oith each 

tray,    this ballot,  tihotm in Sshibit A*  tnatrueted th© 



Bshibit A 

«— Flavor fost Ballot 

Slam© s 

IMSfSUCTlOllSt 

Th@ aid© dls-b contains a referenee sample* 
gpapay® th®. flavor e>f ®mh MQMPXQ, dim^tlw 
vtin' thgJ'flJsivpp of""tiiQ'ii g®fQgoii0|e.'''.i0mapl@,l>' 

ta) fast© th© ipafpippae© aa4 tb© s.ampl© as 

(b) IWrit© th® n.vmhQT' whieh Is on &m&pl& 
doa^alaef in a spae© aftex5 th© state* 
monfc ©Mch iii4£€a^i©s your judgEienit; 

SkJ*&g%Zd&£*tt^3& 

Much, bettor flairor than refforme.e 

gTolthor better .nor 9002°®^ flavor 

GosBaeates 

B@ sure your nawm 1B written opt this ballot*    VSh®m 
finisshed, pl©ase ©p©n the sliding door, push tray through, 
fold the ballot one© and plas© it in ballot bos*. 

THAHK YOU. 
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fca©t©2» to eoapa'P© tlj© flavoi8 of ©a@h e©to& asaaplo M^QQtlf 

vlth. the flavor of fcfeo s^fQ^aaee saapi©, thoa to rsco^d Ma 

jufi^aeatft in eolmms pro^idl^d, concerning ^©tliox5 h© ©on- 

aiddpod the flavor of the eodod sesuples slighfelj, aoder- 

atelfff as* aueh b©tt(0?» or po^f&s4 than til© flavor of tho^ 

TOf#F©»e© ssmpl©, ©r ^©Ith©^ batter nor pooiw than the 

fi©^#r of tim r©for©jac0, 

fh© S©©F©S for th© ©©4©i 4mpl£<gftt© ssaapl©® v/©r© 

tabulated on th© iaoia of tho s©v©5a variatioa© uador 

t?hieh they ^©r© ©btainocU    Xaasmueh as th©@0 saapies wer© 

identiecd to th© x>e^erQneef  it pcmld b© eaq^eeted that 

thoir seoras uo«li ogem^ft nithin th© nrage of ehanee 

variation, th© eoator position ©^ th© g^sl© ©igaiffiEng 

"neither better nor poorer flavor.n   ffees© scores nere 

etatidtieally aaaXysei, for Tariaae©. 

fh© analysis of v®ri©hee> aeon as fable 1, iaaiaated 

that significant difference©   existed aaoiig th© E©aa geor©-© 

obtained for th© duplicate ©maples when preaonted vith 

different maiaber of ©ample s.    There un.&» however, no 

Dlgnifieant difference in the isean ©©ores obtained la the 

presene© of differing brand© of aeeoispanyiag sasaples*    fh© 

general isean score also differed significantly froa the 

valme I*, expected as the trm© seore for the preference 
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Iffoct ©f lusab©? of SaspX©© F^©@©Bt©€ SinuXtaneoutsly 

Vagia^ipa Souge®       ,     f&m&pm  ^©iaBiBftuage 

D©^latioa from oa©ro k i 12*6^8 17.06v^ 
KA» KB9  10 2 O.OTtk 0.10 
mm, s&c, i©c a 0.660?        0.88 
taiber ©f Saaplos 2 £.8266 7.72*® 
fast©ra 83 2.7237 3 •$!*** 

Brrov $88 0.75k3   

Total 1176 •»»*> 

^MmMM^m^ M -, . ■.   ,   . „^—,^-^ , 

fh® meaa sooroe o^tataet tmnltf eonditioas of to©- 

e©Mpl©, ths»©©-0ampl© # and fow-saiapl© pFsaoat&tidn, soea. 

In Tabla 29 ^©f® als© aaalysed for thoir aoiflatlon fs'oB tlJ© 

tea© valu© ©f l|.    This reviisiled that fcfoe M©aa ©e©^© in the 

©as© of th© tteee-saaple plus mtstonGQ eoa^iaafeieffis ^as 

elaarlj significantly. difftorentt froa th© truo value. 

fh© aean pr^forone© scores for tho aeeoaipanyisig brants 

of tomato juico> uhioh vj©r© founfi to h&m m offoet on th© 

finiings of tho panel for tiho duplieato of ths r©f©r®ne©, 

oero a© follows?    Brand A, 3.861 Braa& B, 3*6l| Brand 0» 

1.1^0. 
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Sffeot ©f Hwabsx* ©f Sanplds 
Uom Seoyss of Paplieato Seaplea ^a the lofox'o©^© 

.. f- ,-sS&so^ff-i-^.^ c Tji'   ■! itwrir^rriii-'unM M  - ■w-iB-c-irF-'*Ti rtrni ; -T-i tfriir-i-nr^rinm-r-wtTwnTirwi-iiaiig'i     Hw min m r-i-npir—nr ■?—   n ■n-?T ^"r—r^Wr ^piiT 

w^ifiru^M"^' 

IC4 U.01                           I6& 
KB U.02                           168 
SO 3.98       .                  16S 

Sso-iSKplG OofaMaaiiess •..•....<> ,14•01,. ,..,,,.•.«,.. ,5'0^ 

MB 3 •79                         168 
MC 3.86                          168 
mo 3.73                         168 

ftooo-aaispl© Cmgblna&iont.«.,.,, ,3.79**.. • * •$Ck 

gg^yent .from It at IsS ■»ier*.ttg*iEi:->.a- ■,lt.U,,.a>iig:^J7^it:.,i)rmib?u'l-l'rj-rti»«a«,^;aTt,' ■, t.^.^.-ftawt 

It £© S®©B ftQm th® msJLjmu that tho M3©a ©©©f5© ©f 

thi© paa©l was imflMoaeo^ bf tho amssfeef1 @f saaplos 

prosoat©^ siawtltan^owsl^ ®B a ©ingl© tray,    At the saia© 

titas, th© @©©p©s t?©f>e aet iaflweixe@d by th© ©©dosapsmyiag 

smiplQ® oh£«h VJOIP© pr®0©Rto€. 

Oaly i2i th© ©as© of two saapl©© pl^s a FO!
4
©^©!!^© was 

fch© past©! ^©feroise© jmfigsioat 'el©ag»ly ■©.quiwal^rat to the 

fc&m ^aliao.    This ZJ&Q the siaallcst amb©^ ©■£ samplos 

p5p«sont@fi siiiiultaa©oii©ly ant ©n© t^ay in this ©uporiti^nt, 

whi^h t^ould isiply that great as3 aysbeg4 df ©isaaltajaoows 

smaplos t©i3.^s to lesson th© aeenafaey ©^ Jyfigjassit* 
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In th© ©as© of %h$>QO oaiaplos plus a refer ©nee, It oas 

eloar that th© prdforonod finding of this pan©l ^as dif- 

ferosit fpdsa th© Imom tim© value,,    tlith r©sp©et to fotai? 

sanples plus a ref©pence* the seox5© of th© panel was not 

as cleaplj aiff©r©nt frosi th^ tpm© valu©-,    SM© raust be 

vi©i7@d in th® light ©f tho nuiab©p of observations on ^hlch 

th©  Judgment ims baeoa,    fh© foup-sarapl^ panel ju&gsant 

imn bsi©d on 168 obs&pvation^* yh<sp©as th© thpiso-sarapl© and 

two*sample jud^E@nts w©pe baseiS on §0k ©haopvatioa© ©aoh, 

fhis rQ&m®® th© comp&patif© .dependability of tha foup* 

sampl© OCOP©, 

Tho Magnitu^© of diff©pe.ne@s fpom tru© valuo is noted 

to b© pelatively 6maLl**0«21. in tho cos© of thr©© ©Qaiplee 

plus p©f®p©no©.    This m&.j not ha^© s@pious ppaotital to* 

plie©tions on the seven point s<&al& usefis,  in tohich 1,00 

p©ppea©nt8 the diff<3p©nc© b©tw©en ,?n©ithop hottop nop 

poopep flavop85 and ^slightly™ b©tt©p OP POQFQP*    l©vep* 

tholoss, the diff©p©no© is peal on th© baoia of th© en- 

slysis, and it is eloap that gpoatest pp©f©p@ne© aeeupaoj 

was obtained in th© eae© of th© f©u©0t mambap of ssmplos 

pp©©©nt©d siaultanQouslf, 
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f m EFPBGT OM 'FLAVOR mWMmMGE OF THE LOCATIOM 

OF 'SIM TEST AND OP SOTO® AOCOMPAKXIKO THE fESS 

ThB effects ©f loeafeloa and soiond on r©smlts obtained 

bj fch<$> flavor ps^foreae© panel w©?3© Iweestl gated hf oow- 

dueting & series of six flav©!5 tests# oa .siat days,  in 

thr&Q different locations tmdex5 conditions of sound and 

quiet*    fh© sarno tastasps t?©r© used throu^iout th© ©©rf.©@. 

By presenting two diff©t1©Rt trmj© of ©©iapl@s at ©ach 

sitting^  two sets of observations vmm obtained tor 

evaluation* 

At ©<aefo tost, thro© ©ups ©f tomato juic© ;7©r© @<&j?v©d 

on a singl© tray t© ©sefo taster*    On© of tho cups, caarkod 

B and containing two ©«n©©s of juie©, was identified as 

th© r©f©^©ne© saBpi®,    fh© other too eups, ©ach contain- 

ing on© and ono-Mlf ounc©o    of juioe, war© Kark©d only 

with four-digit cod© numbers, seloeteg fro® a rondos 

nurabor tablo* 

Th® tomato Juice for these tests was ©btainod froa 

slngl© lots of thre© brands of coaiaereially packed juie©. 

On on© tray of th© two tray© progentod at a sitting,  th© 

rofareneo and on© of th© ©odod saaploa consisted of brand 

&t    fh© other cod©d sasipl© was brand B*    On th© othor tray, 

th© r©f©r©nco and ©n© ©©d©d saapl© w©r© brand C, while th© 



h6 

othBr codQd saapl© v/as braa^ B<»    fh© owd&r i» ^Mefet the 

too trays wera ps'esented was s'aniomisQfi ffoa taotor to 

tastes5 • 

OB ©■&©& tasting iaj^ tfe© jula© ^a# pfapa^d for 

a®P¥±ag bf blen^lBg the coatsats of © unifoma niamber of 

forty*G13S oune© cans talsea fs'ora tho sasx© cas®© th^ouglioufe 

tho sorloi of the Qaia© lot (idontified by paeker'a eofi© 

ntwbes3) for brand A, brarad B, and b^and C#  ©oparately. 

1?!IQ jui©o uas hold duriag ©aeh test in th$ lepgo blending 

paas and served at FOOB tempOfatus3© of sovonty degfo^a 

FahrsnhQit^ plus oy aiaus ttee© degjpeoia,    fh© paas ^©E
4
© 

k&pt eovQTBd during th© ^ests ©jseepfe otioia tho product wa@ 

being di©p©n©©d by ladle f^oa thorn. 

A printed ballot was giwn to ©aeh taet©^ with' ®aeh 

tx^ay of samples  (Exhibit A).    Thi© ballot inetruotod tho 

tast©!3 to eo»paf»© th© flavor of ©aeh coded sample diroetly 

with th© fl©.vox» of th© i?©foF©ne© ©ampl©.* th©n to ^©sord 

in th© eolWOTis provided his judgment as to 0h©th©r h© ■©©»- 

side^ed th© flavor slightly, ®od©rat©ly, ©r .much b©tt©r 

or poorer than the reference flavor^ ©r neither foott©r nor 

poorer than th© flavor of th© r©f©r©m©. 

liooatlona 

Thr®# looations w^re chosen for th© tests in prosiaity 

to tho preparation kitohen® of th© food teehnology 
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bulXdittgs  Oregon State Colleg^t    fh&&G consi&tod. oSt 

(a) ladlvidiaal tasfc® testing booths ©quippod uith aa 

individual basin, stooX»  oorvi-oo eouate^j aad ®li4ing^doos? 

oponing through srhioh th<p samples wejp© ©©riro^;   (,h) An opea 

rectiagalar ^Gom approsiiaat^l^ tvwntj^fity© foot wifia and 

thirty fo©t lend,  stsrTOimded on thve>o walls t/ith sa op®!a 

countor OB which tho samples i7©s?© aeff^Cid to tho tasters 

as fclasy wore i5®at©d oa ©toolsi  (c) An saditorium appjposi- 

aotely seventy-five f^et long* fifty feet wid®, aad twenty* 

five feet high9  at the froat of which three feetimgEXai* 

tables ■Q&TQ placed on t^hieh the saraplos vmw® BOT^Q^ to tho 

soat©d tasters* 

lach location was lighted for the teat by tshite isn- 

cand©0©©nt room lights.    Boom temperatures wore approxi* 

sately the same in each due.to a central circulating air 

systesa in tho buildiing.    Printed placards ©or© placed 

prosiaeiatly on the trails instructing the tasters not to 

eoxi^erso during the tests.    So verfeal instructions tier© 

given to the tasters hy the serving attendant©« 

Sound 

Each of the locations was used ©a ti^o days* Oh one 

©f the^e day© quiet was maintained throughout th© ©ntir© 

test* FroBinent placard© on the walls instructed tasters 

aad ©erring attendants to maintain ©ileaco* On the other 
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i&ay,  ©©atrolled soimd was lafcreiueed into the tasfciiag ai3©©, 

Flaearis ^©quioatiog no conversation vevsaiimd on th© nail 

at tM© tim©.* 

"ShQ controlled sound consisted of a tap© reeording 

of th© noiooe o£ a large restaurant*    fMs uaa played eon- 

tinuouely throughout th© t©®t on an Miaor^ Bod^l 2300  tap© 

recordoa?,. which was hidden fro» the vi®w of tho testers, 

Th& tap© recording waa prepared from a coEiasrciol trans- 

cription with the aid of th© toehnieal staff of KQ&C radio 

Station,  Oregon State College,  Corvallis*.    Sounds intro- 

ducod by it were th© intamtetur© of clattering dishes and 

utonsils, ©cuffing and scraping, voic.©$.* and baekgreund 

noi$©g»    lo intelligible x^ordc wero heard.    Intensity of 

th© sound in each location wag maintained at a unifona 

level of ©Ightj decibels, plus or sinus fiv© deeibols, 

©stablished by mean® of la^tsr laoaouroment with respect t© 

the positiono occupied by th© tasters whil© tasting. 

ftm order in which th© sis tests .comprising the thr©© 

locations undor condition© of sound'and ^uiet wore son* 

ducted was randoiaisod.    Sighty-'four fcaators r©ndor©d 

jud^ients undor the B±X conditions^ for products COB,, whil© 

©ighty-three judpaonti wor^ obtained tmd,©r th® si as c©2S- 

ditions of location and eoimd for th© products Mi. 
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Mmlym® and Bo suit a 

Th© SCOPQS obtained tow mil coded smaples w©3P© tabu- 

lated aceordtog to the conditions of location mid m\m&* 

$CQF®8 fos? th© ©@d©d saisipl©© which wes5© id©atical to th© 

raf©roac© ^7©s»© ©stablish©d on the basis of fch© ©©iran points 

©f th© ballot seal©.    Seoros tor th© cod^d samples ufoiefo 

«r© not id©aticQl t© the f©fer©ne@ t?^r@ oalculated on th© 

baaia of their differsne® froffl th© seore^ fof1 th© identical 

samplQ.    This provided an ©nehox' for these  Judgments, 

imsiMch as thoii5 tsm© ^alia© ©omld not ba known.    Effects 

of th® testing conditions on th© prnt^mne® for theg© 

somplos could ba- viouod in t©2ia@ of oh^thex* th© difference 

in pmf®T'@n&® b@tu©©n th©m and th© coded ©oafefol saraplos 

IMB caused t© ehango. 

Analog©© of ^arianc© ^©x5© conducted for tho scores of 

th© samples which wo.r© identical to th© ^©ferene© and fos* 

th© seoroe of the n©a~identieal esuapl©© in each traj eoa- 

bination.    fh# analysis for th© scos5©^ ©f th© coded 

idontieal samples in both coabinationa r@v©®l©d no sig- 

nificant iiffei'enc^B in th© pan@l prefarenoo  jud^asnt 

obtainad und^g1 th© vaFiou® conditions ©f loeefeien and 

■sound o^ Quiot.    Tho analysos, shown in f&blfc® 3 and k* 

indicated that fehei'e u©i«o som© differences in prefo^anees 

among individual tasters and that in the cas© of product 0 

th©r© o©r© significant interactions b©tri©©n th@ tasters 



andl fche locations»  tlm taators and fch® eo-asad,  and thQ sowifi 

and feh© loeations* Implying that fclm reaetloa© of tasters 

uop© not all feh© saass mndsr1 tho conditions,    SleverttioXegSa 

tho pz;i<§)f©r>©ne© findizags of th© panel romaliK'd tb.® aamc la 

th© thra® loeatlons and xyJiQthex* thoi5© was sound ox" Quiet. 

fsbl© 3 

lff©et of iseation and Bomd 

Vas'iatloa SOUFC® 

Sound 

Sound ss Location 

Soimd it f astora 
ioeations x. Tasters 

Total 

3©igre)© ©f 
Ffsodoa 

.1 
2 

02 

16k 

teiagl SffltarQ,. 

3936 
6888 
5201 
l$03 
9261 
6786 

a 

F 

69 

03 
7$ 

fable U 

Effect of 2»oc&t£osa ©ad Souswt 
Dupli^ato Saiapl© € 

Kiffafa;"-iL-'ta;.,'iai^-?' 

.Vo,gigiteion Sowe© 

,-;!!B^e8jfe^ffi'X^fe^.*^"i^wa^^.^'^^ 

Sound 
Looatlon 
Sousid ss iLoeation 
fast©!5® 
Sound E Ta&tQFs 

^otai 

0,8750 I 
2 
2 

83 
83 

166 
li 

0139 
62^0 
1380 
2083 
726? 

F 

10 
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ilnalysle of irarianeQ of tho BGOTQB of eodlod saniple B 

in l^oth ■eoabinatioas also indicated no significaat diff©2?» 

ences in saosn scores of the panel obtained uadex8 the 

ira^ious locations or eoaditions of sound ov quiota    The 

analyses^  shoxm in fables $ and 63 again s'avealed that alt 

tastera did not agr©© nith ©ash other in thoir pirefeifoncos, 

fho gonwal nisan scores foj? product B tr©i»© 5*5? tAth r^fop- 

mm A and 5 •61* udth f^forsocs C» 

Jff©ct of' Lo^atioa and Ho^irBd 
Sisnapl© B with Refe^eifie© A 

sssss^ssssssazs^sscsssaazs^ss 3Es=E=3E3= 

. f aviation. Sour.e© 

Soimd 
Location 
Somsd SE Location 
fastens 
Bsnad m faster© 
Ztocatlon ss faster© 
Bproi5 

TotaJ, 
<&$, 'Significant i at 2.^ 

DQ.gr©© ot 

2 
2 

82 
8a 

161A 

2692 
97X9 
7366 
5293 
72.60 

0.06 
oa? 
2»u5 
2.1U* 
0»88 
0*90 
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Table 6 

Effect of Lodatioa and SauM 
Sample B wifch l©fQi?<5B(&© 0 

SS2B22S22ZX ■3S3SZZ 

Vfogiation Souyc^ 
Pegs?Q© of 

Pyeedom... 

^av',wt;^g,.'-.'!te=af!.ja;B 

^®an. Sq.tteg*© i 
Souad 

tasters 
Sound 2c Xaetdrs 
JDoeation 3£ Tasters 
Error 

Total 
#a 'Si^nifloiait at ISl 

1 
2 
2 

83 
83 

166 
166^ 

503 

5-9068 

5.5067 
2.20&1 
2.0807 
a.0791 

0.33. 

2.65** 
1.06 
0.97 

Sv^wtary 

fh©s© tests deraoagtrato that tto thre© l©eatioas to 

i^iiieh th© flavor test® ©ore oondueted did.not alter th© 

pr©f©5f^ne© findings obtained from th© tast® panels ^d that 

th© pr$s©nc©' of generalised so^Md v&leh is typieel of. a 

larg© rdstaurant, as oontrasted to quiet, did not affect 

th© praf©r©ne© rdaults obtained,    fh© analyaoa Indlcat© 

that all tasters did not agr©© in th©ir individ«©l pr®f©r- 

©neea, but panol pr®f@.r©nc© did not ©h©ng@ froa loeation 

t© loeation nor xvith sound ©r qui©t.    Flavor prsrforene© 

for toffiato j'uic© b^ this pan©l could b© as uall asd©r- 

taia©d in any of th© thre© loeationa ©saained and ©ithout 

concern for r©staurant-lilre sound ©r aaxiMiaa quiot. 
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fll EFFECT OM PIAVCffl PHSPBRSHCS OF ISFOmmt 1QU 
POSSfiSSBD B¥ THE TASTER 

fh© Isnfluoae© of Infofaation oa flavor1 panol prefexv 

sue© was eisa!aiin@4 by coMncfcing e©^©^ separate flavor, tests 

naimg %hPQQ  different panels of tasfeaF© on  tfep©© dlajs, 

laeb t©st of tb© aeri©© eoBsigtod of serving ©isaultanoouslif 

OB a tr&f  to each t;aat©p tShs0©© portions of identical 

toraato Juico, accompanied by specific printed information 

concerning certain ©f th©au On© of th®B®  thy©© samplos 

was identified as raferone© by H aark©d on the ©up, fh© 

other two sample© oer© identified by fotir-digit cod© 

ntambers, obtained frota a randoa number table. Two ©wnees 

of toaato juic© nor© contained in th© reference et&p, uhil© 

the coded cups each contained on© and one-half ome©© of 

toaato juice, fh© tasters ware seated in individual tast- 

ing booths which t7©re lighted uniformly with whit© Inean- 

ddseent light and equipped with Individual porcelain 

sinks, hot and cold rmter supply, pencils, service counter, 

and paper yinsiag cups to b© used at the taster's mm 

discretion. 

fuo printed ballots uere given to each taster nith 

each tray of samples. On© of the ballot© was identified 

with one of th© coded cups on th© tray and th© other 



ballot urns £$©f!iti£iofi uifch th© obhQi? coded eup.    Ja addi- 

tion to giving vmlfom instructions eoacsecmimg tk© pr©- 

dadur© of tasting ©xifi th© us© of Blowing, eoiwuns, ©a©h 

ballot Contained a 0p@e4f.ia statement of info'«?aatIoa 

elated to the eod0 wutafoeiip ef th© ©up with vtiieh it tr&® 

identified.    5h© os'dep in i^hleh th© too ballots were 

py©seated to ©aeh taster uaa raMosisod* 

'^h© gonoral imstfuetiott® OB th© ballot (ExhiTbit B) 

di^seted th® tagtor to eoapas5© th© flavor of th© semple 

contained in a spocifiaaily a«mh©r©d eup with th© flavor 

■of th© aaapl© in. th© rafe^ene© eup, thoa to indieato in 

the eoluiin provided uheth©jp the flavor of th© eod©d ssrnpl© 

©a© slightly* ffiodorately, ox* saueh hotter or pooy®y» ©r 

TOithar b&ttQ? nor poorer* than th© flavor of th© rofer- 

esaeo ©aaplo. 

la a pr-<»ain©Jit positioB ioiiodiately adjaesat to th© 

georiiag eoluiiB* a gtat©moat urns priatod .convoying ©peeifie 

inforiaation eoBooraiag th© jaumbored saMpl© being tasted, 

flies© statements for ©aoh pair of eodod s©mp3.©s presented 

on a singl© tray wor© chosen t© b© eastrastisig in aaturo.. 

It uaa intended that th©y provid© tho t as tor with differ- 

ing informatioB about soae aepoet of ras? product quality 

■or proeassing troa.tsasnt in eoaneetion sith th© two eod©d 

(idontical) samples boing flavor toatsd at ©no time* 



55 

Bahlblt S 

—. Flavor Test Ballot -- 

PatQl Pi'odueti 
-nil I I li i il ill [„ 

issfBoefioiss 

f3b© eiap labeled HBU eontains a ^©fessiaea sarapl©. 
Coapaf© til® fiavor of aaiiaple., ,,.,,, ^diroefcly 
©ith the- flavor ©f tho rofor^io© ©emple, 

(a) fast© tho refex^Jje© aai th& saapi© ©0 many 
timea as Ji©6@©sa3py« 

(b) CheclE th© spa©©- on this ballot which 
indleateo feus' jud^ant eoneojmlng this 

taaeh. betteg flaiyog1, than yeforange 

Modej?at»ly bQt.teg flavog* 

sllphtXy botter flavef , 

Boitla©y-.,bott©^ npv .po&w&T fXa^o^ 

81i/ghtXy poe^og ilm®& 

Mpa@imtQifi[^o^®gijiifi.y^ II.II 

^CBpeelfl© Xnfoxv 
"matioual stato- 
jia©&t i@ c/rifct^n 
°Th©3p© ecaaeerjalBg 

Umh p<a>orer flawi? thy i^f^^QaeQ 

CoBSBsnts* 

Whi&Ei finlslbied, pXoaa© ©|>©n aXMing door, %)U®fa eups 
tlupough*    Plae© baXXot in ballot boss,    fhank you. 

BE STOB yotm mm is VJRXTTBK OB «SIS BALLOT 
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pairs ©f ©©atrastiag infa^matlom vmr® tho follooiagj 

$601 1-s     (a 

fest 2s 

tfesfe.U,; 

29£LSs 

^eat. 68 

laiLJ- 

(b 

<b 

ISIi-is    Ca 

Cb 

(a 

<b 

(a 

Cb 

(a 

<b 

Sasipl© 3566 eonslsts ©f temato Ju£e& prepared 
frm MB1FUI&X SEt&GSED,  SWEIFIMED* FABCY 

Sesipl© l|296 eonsl&ttt ©f tosaat© Juiee prepared 

tomato©©* 

Sasapi© 0?!^ eoo^ldte of CBEUIO&tLJ TRSA5KD 
tomato jui©$. 
Sempio §303 eon&lsts of tomato juie© dhleh 
has IQf Mm JBESA$BD with ohdmleale* 

Sample 685© eoaeieta of toimto Jute© tshieli 
HAS mm mvmm fo MI® f©r tb@ puippos© ©f 
stopiUls&atioa* 
Saapl© (51^7 fioiuiists of tomato  juleo ohieb   ■ 
has Mm BSm SKFOSSD fO BAIB for etoriliaa- 
tlon* 

Sample   kQS ooasiete of tomato jiaie.® ohl©Si 
has bad JQgoa<fflITOa @Ltff A?pE add>d tp U, 
SemplO 5©93 btiadlsts of tomato ju^et vrbieb 
baa, ^ot bad ftonogodluffi (Uutamato addet'to it* 

Soaplo; 7.^6 eoaslsts ©f toiaato |m£c© t?MeIa 
has hai gALf ad^ed to. it> 
Sample 1^1^ oondi'd^i of1 tomato juie© vbiob 
baa not bad Salt addl©4 to it* 

Sampl® 2734 eonsigts of tomato jwio© wbiob 
has bad SPQAa, added to ,it» 
Sfitaplo ^^6^- 'comiii® of tomato juiee ^fhle^ 
baa not Imd Sugax^ addod to it* 

S-ampl© 9&$k ©onsists of tomato juic# ®bieb 
has had fcEfiflOB MIG'B added to it. 
Sample 83'6o coxisists of1 tomato"1 Jui©© rcfeicb 
baa' nol; bad E^mon Juie© added to it. 

'Sh© first tlir©© t©s6® w©r© eoBduetod at a siagl© 

sittiag oltb a taato panol of 132 oollogo studonta*    Toste 

ij and 5 vjore- eoadueted at a siagi© sitting wltb a panel of 

lj9 oolleg© stmdeot©*    3?©sts 6 and ? t7©r© eonduotod at a 
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DinglG si&ti&g with a fc&sfco psunqsl of 39 eoliog© studento* 

fh© ofd©r in which fch© t©®t ts'ayss eoafeainixig saapl©© ead 

pai^ad Iballotsj nor® pf^sosated in ©aeb instauae© was ^an^oja- 

isod froia tast©3? to tester •    So lufofmatioa oas gliren to 

tfa© tasters partaissing to %&© n&tmi?© @f th© teat© @fefe©x» 

than appeas'ei aa th© printed bailoto.    Mo verbal iasfe^ue- 

tions ^©JP® doliv©r©i by tfe© a^^^Ing attGBdants. 

fh© SQ.ores obtained fvon th© tsast© panois fop the- 

cofi©fi samples tjoipe tabmlated m& ®xx&Xym& fes5 ©aeh tost 

B&p&r&t&lf hf statigfcieal oaalygip of im^Imne©. 

The finelysoe ©f vnrlencd of theoe scopes ro^oalod th© 

following of foots of th<a ballot information on th© prefer* 

©ne© flimdtiag^s 

!•    Xnforiaat&on o<xaooralng th© quality of th@ ^ai? 

ppoa^et el©ariy inflaoneod th© p«m©l px^foronoo (Table ?)* 

2*    Xnforaiatlon eoneeraiag tyoat®©Ki% by imspooified 

ehomioolo dia not aff®et th© paiaol preforenoo (Toblo 8)# 

3.    Inforaatioa e©ao©is?nSag oxposure to imspeoifiod 

jpays for st©FilIsatioia had sao iafluenoo oa th©- panel 

pr©f©peno©  (fabl© 9), 

!*• Information ooncovaing tho addition of moaoso^iios 

glwtfflaat© had no ©ffoet ©a tho panol prefoi^eaeo  (fablo 10), 

S.    Inforffistloa oonoerning th© addition of salt to 



tli© toaato  juleo ei@ariy influoiieod th® panel p^sferorse© 

(VabXe II). 

6.    Infomsitloa that smgai5 wm added to th@ totaato 

Juio© ehasxged tho paaol p^eforonco (Talbl© 3.2)* 

7«    Infosraatioa that lomon Jule© was added t© tho 

Julo© altiiFsd th© panoi preferenoo (fabj.® 13)« 

I'h© mean seores» seen in fable U^ i^dleat© that tho 

inf©iriri.©tion glvon produead th® f©llox3iag ehaag^ss 

(a) Information eonceyatog high quality iw product 

raisod tho panal pFaferanc@p nhereas iafovmatlon of lew? 

qaulitj 2»aw p^odttet lot^rod fch© prdfo$*Qn6o« 

(b) iRforffiation that nQ.lt im© add<sd raised tho 

pref^iPOneQ* vjhil© the statomoyit that salt had net boon 

add©d i&wox^d th© preforeae©. 

Co) Infoi'tiatloa that sugar tms added raiaod th© panel 

preferenee*. and th© ■£!• tat ©meat that eugar had aot boen 

added lovjrered the ar©fg».r©zio©% 

(d) iBforrnQtiora that leaon juice was addod raised th© 

pre.t©r©HC®> while the atateaent that l®mon  Juice had net 

be©a added levered th© paael prefereaee* 

fhe aaalyaos indieate alao that th© scores of uom of 

the individual tasters sigpifieantly differed with respect 

to th© tests involving iafoxmation.of treataent by 

©h05iieal0> eKpesure to raya, «ad quality of rat? product* 

but that the scores of individual tagt©rs did not 
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slgfl&fieanfcly diffef ia the tests imrol^ing i^fefnatioa 

regarding tho addition of lesron julee» ©ugafj,  gait,  aad 

®one®©di«B glutasiat©,    fhis would signifj a@r€i@ffioat .oaoBg 

tli© taster® t?ith x'©ap®et t© ©ithex0 th© effect-OP tlhie laek 

©f effect ©f the Information on l©Kon juice* suges*,  ealt, 

and monoaodliuffi glutamatQa strengthening the eoneltasions 

reached eonees^jing th©sa#    It uouM sues©stfl hoCTovoj?, that 

in the eases of chejaieaXa,  raysj, and fatii? produet qualityt 

it is possible that sorase tasters rmj h&vo been influefjeed 

hf the inferaation i7hile others sere not.    Although there 

vm lack of agremei&t in preference among sos:® tasters ia 

the eaae of the rat; produet inforsiafcioiaj  the flavor panel 

preferonee score w&a clearly altered bj the infoimsition. 

fable ? 

Bffect of Infornmtion ret Sat? Product Qmllty- 
'SSSSSX UteJK.iUB-'-iTnrV-tfi?,,-'^, »afc^r«^<g 

Variation Source 

Quality InfoBaation 
Masters 
Error 

Degree of 
Freedom 

;M»-ft'?.'iS,'lWTT 

1 
131 

Mean. Square 

28.6?05 
1.3591 
0.9911 

28.93** 
1.37* 
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fata© 8 

Bff©et of Imforasfciosi re: Ckesileal froataoat 

D©gr©e of 
iVapiatioB Sptage©  ., ,,      Freedom        Etoan Squag® i II nii. F, 

Error 

fofeal 

1 
131 
131 

a63 

0.0000 

1.1756 

0.00^ 
1.32* 

Tabld 9 

Iffoet of iafoi'mation KOS Ispostt^s to Bays 

Joylatlpa Soweo 
D©g:g»<3© ©J 

Mean S.guag©. 

lay® Inform tioa 
Masters 

fotal 

%iffli£ieant at ^ 

1 
131 
131 

263 

^.378® 
1.6775 
1.1575 

3..7B 
1/ ' U5» 

fable 10 

Bff@©t ©f Infospmatioa TOS Addition of I2S@ 

Variation Souree, FraodoB Hie.an Squag® F 

Els© Infonaafeioa 
faator© 
Bmrov 

1 0.367k 
1.852| 
1.30kS 

0.28 
i.k2 

^otel 97 
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m 

Effect of InfoJPiaatioa ros Mdltlon of Salt 

ISegre© of 
yagjatioa, S.ougee.    Fgo.odoa. .     UQ&M Sctuag^. 

Salt Inf&raatioB 1 23.^10§          25.36** 

E^o^ Ji8 0,9269           •-*- 

total 97 -*•• 

**feigalfi6flnt at 1^ 

Effect of Isfospaatlon ap©8 Addition ©f Sugar 

'D©gs?©@ of 

Sugar inf0r«atioa 1 9#3^S 10,?1 

Brror 3® 0.8725 

total 77 —• 

?abl6 13 

Effort of laformatios r©? Aiaitioa of L^raoa Julod- 

©sg^©© of 
iifi ^fa^iatlpa Soayco,    ,,       gr®®iQa     teasi $>ttiQg;0.    ,     . P 

Mmm feieo Ijaforiaatloa 1 5*^539 
Tastor© 3B 1»X5^5 !•( 

38 1»< " 

fotai 77 
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Eff©©t of Xnfomatlosi 
Moan Seoi9©© ©f ©wplleat© Sarapl@s to feho lofe^orido 

f^rp© of Xntoma&tiim ia©an S6®TO 

High quality rav? produ&t 
Loo tmalitf ra^ ppotoet ^:?I- 132 

132 

4.02 
2^*02 

132 
132 

Ssposed to rays 
Roi ©ssp.©s©<a to fays 

4.16 
3.90 

132 
132 

iSSG a©fe ®ddQ€ 
h.27 h9 

k9 

Salt add©! 
Salt not mdded 3.71** 

k9 
k9 

Sugar not add©d 3.72*^ 
39 
39 

L©®oa Jwlcs© ©d€©4 
LOSOB jmie© not a<tdl©d   . 

U*36M 
3..aaw 39 

39 

9Sisni^ieantl7 diff©s?©&t at SsJ 

S«a^ 

Tbe vomits ©f theeo flaws* tests indleat® - that som© 

iafos'matioa ©ffosta th^ pan©! py©f<ar©ao© whil© ottoi? in« 

^opaafeiois 4o©s not*    fh© preforiBne© JMS^a^afe of th© t&sfc© 

paa©l UQ© alt0E*©d by iofwaafcion eoiaeo^ning thQ Quality ©f 

the ret? p^oduefc,  th© pf©.S€sne© o^ abs©ne© ©f salt* ©f sugas^ 

OF ©f leaoa jmi©© ia t3h© tosaato julea.    it oas umaffeetedl 
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by inforayafeloa eonco^ning Urn pr©.©©©©® of mtmo&o&ltm 

glutmmt^g  trQatiaarat with wisspeeified elusaiealsj ©F tjmat* 

seat hj wys.    This «ould iraplf the possibility that only 

iafosraafeioa t?Meh hai s&iaalug i-Jlthin fch® ^©ng© of itssp^^i- 

©a©© of the taatero will inHuono® tho ppeforeaed r&oults* 

it algjat yeasoaably be ©oxusifi©^©^ that tlie e©ll©g© 

students ©osposiaiS thQBQ paa©l® M6 littlo or n© ©sp^fioae© 

with ehemleal trQataeats,. aoiaosodiwia glutama^©, Oi? stes^i- 

lisiag rafs iia food grocluets, uheipoas t»h© ua© ©f aalfc* 

©BgaPjj  or losaon jui©a in Ijoaato juiee ©2* slsailap product© 

lo probably r©lativ@ly camausa. ossperi^n©© to ©11.    1% i© 

li&®Xy ®Xm that toaatoiss as © rau product la vaspyiag 

degroos ©f parfoetioa or imperfection ar© t?©ll Imoim t© 

tlmm teeters* 

Those possibilities suggest that if the infoymsktlQeot 

C0ai?©3r©d to taotera has ra^aniag withia tartas of esperieacQj. 

It ma^ iaflutae© their pr©f©r©inie©, but if the infovsaation 

•doo© aot hair© EtemiBg it ma$ u&% affect fch© profe^onc© 

judsment*    It l©ada to thd coasMeratioii that tasters say 

tast© nhat fchoy ©sspeet to tast©.    It is clear froa thee© 

flavor tests that inforssatioia QonvQfQA tOj or possoss^d 

bj, tagters has the potontial of influeneing th® pp&tev* 

©uc© finding©. 
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fM SPFBCT 01 FLAVOR PREFBBEKCB OF BZS9SXK0 
©ISB TAP imfBR 1EKJ11K fASTBS 

f o ietepaim© ^h© ©ffeot of spins lag fcho motifch xjlth tap 

i7&t®& l>©ti7$oa tast©s$  si25 pairs of on© ©une© samples of 

tamaSo juie© rjQi0© py©Bonfc©& in random ©rdioi' to ©aeh taster 

of a panal of llli e@ii©g© gtus^eats.    On© ©up of ©aeh of 

the pai$?a t7as iifi©atifi©d aa roforonoo eanplo b^r 1 aafkoi 

on tfeo outs&de of tte eup«    fb& ottuBv oup was idontiflod 

onlj by a four^digit ©od@ amgbos?»    9hroe of tho ©IK psi^i 

of aa^plos ©oa^istod of id^ntieal tomtto jaio©*    Th® :©oi©i 

mp of feh© oth©F tte©© pair® o©ntain®6 tfe© saffl© toznto 

Juie® as th© identieGl pairs* t7hil<si th© r©f©r©ne® ©up §£ 

th@©o tJnre^ pairs contained toxaato  jusia© of a diffor©nt 

b$>m<& vjhteh preliainary test© fead detf&mimd to b© of a 

different proferone©• 

A proferonoe ballot oontaining speolflo iaetraotions 

@©necirning the rinsing of tho mouth with tap water tuee 

iseuied with each pair of d&apl&a*    flareo types of ballot a 

if ore oonstzfuotoS*    Ballot ©»©,  shovm as Est&ibit 0* in« 

otru^ted the taster to be sura to rins© bio ia©Mtb iilth 

tap water betiveea tasting th© referenoo and the aoaple* 

Ballot tvos shoxTB &s Esihibit D9  instructed th© taster ra©t 

to rinse Ms south uith water betoeen tasting the srsforenee 



6$ 

Ezhihit € 

*■• Flavor foefc Ballot *• 

.IHSfEUCflOlSg 

Th© eup labeled ^R™ ©obtains a i?o^i»@ac© sampl©. 
Ooapai0© th© flavor of fch® auMbtTOi ©©fflpl^ 
dlreetly with tha flavor of ths fe^feronoo 
SMiple, 

.(©)' f^asfe^ tho fefQS^ae© and th© ^amplf? as nmnj 
tiiaos as me©'S©£iyyt butftii Be ,^My©i too Bios® 
tloufeh pith ta^ pat&^Vd^\i®®n ^mp las'i'lB^ 

Cb) Slrit© th© f&iamb©y of th© saiapl© in tho 
ballot spa©© i7M.0h iri^is&tes jour JudgmeBt, 

aj^^^a^^gasj^^a^^^g^^ 

j|uehiibi@feti@iip flmsw thm, refegme©; 

taodeyatel^ .better flavoaf.,,, 

Slightly bofeteg jflavctg i 
HB STOS fQ 

lei thog b©ttor nop IOOQ gey fiairop  ftlSBjj' 'Hii^EB^ 

Sligfatl^i ^oog^g iiflayog 
fssrar 

Medega^ly yoogg&g fla^og 

CommntQ % 

CJhen fiaisbodf pi©©©© ©p^n slicing door* pusM emp© 
throtagh,    Flae© ballot in ballot b©s,    fhank yom. 

BE SURE Wm MAIM IB WBITTBS OH fHIS BALLGS 
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Eshlbit D 

-- Fla^oF T©©t» Ballot — 

Pafeos pgodmefes      ,,,, , laa®t 

ISSfMJOTOiSS 

Uha eup labelod ^B1* contains a rafo^ne© saapla. 
Goapare th© flavor ©f th© awiifeer@a ssiapl© 
diPdetly with the flavor of tha fefstrene© 
s@aipl© * 

(a) fast© th© ^©fer^neo and th© gasapl© a© siamf 
tiraos ®s nodessapy., bufe BQ Bot i8in@& ffiuth 
171th, mtor. b@tt?®oa ,.tastiag;JE aBd. sample "" 

(b) Urit© th@ mumboir' of the saiBpl© In the 
ballot spae© nhiah iBdicatos jour juMgamfc. 

raueh b©tt®y. .flatrog tfian, .s?Qfegfflne®.-: 

Hlod^ratQlj bettey flavor i 

Sllfihtlar better fleuog  

Bel they b^tteg aor .PCHMKMF f layo«».     , ..   ,  DO I-O1!? HIMSE 

Sll^tly poo^ig,.^v^     ,, „     , 

Moderately „peoy©y flayoy i 

Much ^ooyay flav^y. than. gogoreneQ 

Wa©n finish©^,, pleas© ©p©» si Ming door, path empa 
through*    S'lae© ballot to ballot box,    "Shmk jou. 

B® SWRS lOHB lilt.® IS ^JlIfT^g OM f HIS BALLOT 
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aad tte© sample*    Ballot tlsr@©9  shovm a© Bsfoiblt E9 im- 

struetod the taster to us© Ms. noraai tastiag pi?©e©dur© la 

arriving at Ms profeffsace  Juagasat* 

Homal  tastiag pwoe^duw® with rospect. to biasing tras 

aadQ-ftalnQid hj a written poll of th© tagttr-© obtaiised fwom 

eaeh isaisdiat^lf fdllouing Ma taatirag,    fh© poll aeted 

the fwestlonj,  "Do jou Tim© with wat©.s? botueoa tastes in 

jom> nom&al pi'oeeaux8© of tasting toasto juie©?*** to which 

ia moB% eases th© anettop wa© a air©et ^jres" OIP "no*1*    la a 

fow cas©^ the tasters r©spoadod with ""sometiia©©08 or !ifF©s t" 

aad no«n    to© himdr©d five tasters ©f this paael ©f I3J4, 

et<at©d th©y did not aomally rias© in taetiag. tqaato juio©i 

twoaty stated thoy did noraally wtm& In tastiag toaato 

juioe* 

fhes© tmt® w©r©' ©oaduet@d ia iadividual tasting 

booths lighted waiforzaly bf whit© taooadesceat light* 

E@Gh was ©quipped with & stool* a sorvic® ©OMhtOFi a 

poaol'l, paper riasiag. ©mpi* and ©a iadividual po^^eieiia 

basia hsviag hot .and eold uatar aiipplj,    f.ap water for 

riaaiag was tyraed ©a ia adwaae© of ih© twists, was left 

nmaiag duriag tho tests, aad was maiataiaed at a tompera- 

tm^o of fifty to fifty-five degroos F@hr©ah©it throughout 

the test by oheekiag at. iatervals with a th©raom©t©r* 
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-- Flavor fQBt  Ballot 

B&B© s. 

BSTHUCTJKMISJ 

fh.® ©up lab©l©d ^B^ confcaia© a rof&xn&ac© sample. 
Coapar© th® tlmoP of tho fjumborad ssampl© 
dilreefelf with fch© flavor of th© f©f@'3p®m© 

{©} fast© th© ?©■ ferine© and th© soiEpl© @s nmwy 
tisiss as noeosa&jpy, in uhatevex* proeedur1© 
of tasting is ■siormal or snatural to you. 

(b) Ws?it® th© n\aab©r of th© ©ample In th© 
ballot spaes wMeh indieat©$ your judgmsnt. 

tizttfi". .ms^^^vrs^,.^^^H'f^g<Bi^»:^feCni^asw;ir^^ iK^^.j^gsaffirteA.nr; g;-*v 

Mueh bettor flatfox?. than rofo^nos 

ESuioih. g>o©y^a?- flavor than rQfQi?®m® 

YOUR SOIffimL 

PE0O1DUBE 

0OBM!entss 

IThon fiaishod^ pleas© opon  slidtog door., push eupa 
through. Plaeo ballot in ballot box* Th^nk JQU, 

m suns jam MMM IS tasiTSEu on SHIS BAttOf 
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toalyaisi .and Heattitg 

fh© scoff©s ©btalnsd from, the tasters for th® aiss 

■eod©d soKjples w©ra m®Xym4 gtatistiea'Hy by amiyais- of 

^raipiane^ on th<s b©©i$ of a 2 ss 3 x 13^ faeto^ial d©siga,. 

?hta ©aablad 4etomittatioa @f uhotber fche pan@l prefes'Qnoe 

diffe^od as a result of th«i tta5©© riming ^©rlafei©® to 

elation to ©ifehess of tho ff©f©£*on@©s«    It also pa^sitted 

dotOFtaination ©f Qh©th©x» th® sseor©.® 'croff© iiffof^at wifels 

r©©pi&et to tbs two ^©fersaeos* 

Th© analysis of ^afiaa©@j)  shocm in fable l$s rm©al®& 

that th© m@aa scores ©f th© coded sarapl©© tilth, relation to 

tk® two referaaeos tj^e sigraiflcantlj diff$r®nt*    Ifhe m©an 

se®r©s s©©ia in Table 16» WBIPO not algnlfidontly <Sllff»x*ent» 

hou@^ox»p X7ith respoet t© ^ijasimg9 mot riaaing^. or aeraal. 

fissing pr©c@fiur#*    Soia® Individual tasters diff©r©a in 

th&lr p2?®f©ff©ac© jutigHontfl* and tast©^© ^oact^d dlffdvon^ly 

oith regfoet to the too xof&tmc© esmplissp as iniicated by 

th© slgaificaat intos^aetioa betwooa ta^to^e a?jd .r©f©p©nd0-» 

to th© ©th©2? h&nd# rlneiag proeeduro© unifonsly laekod 

©ffO'Ct on tastsfs as ©^ld©ae©d bj noa-slgpiflcaat Istoff- 

action h®tx?Qm tastors aad rinslBg ppoc^dtt^os*    I&kew&oa, 

rinsimg pffoe©dur©B fead jao ©ffect i^pespectivo of th© 

mferone©5 as shorn toy no signifleant intwaetion botoeoa 

mi®F®n®<& and rlntiiig. 
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faM© 1$ 

EtiQQt ©f Slrasing Bo^noon fast©.© 

l©f©^©ne© 

Rofei^Jiao. % Binding 

fastens K Biasing 

2 
133 
133 
266 
266 

23 
1 
2 
a 
2 
I 
1 

33.3^ 
2028 
1*01*2 
2739 
39X0* 

Total 
•JHS1! ^Slmifleant, afe : ^yrog. t@rm fo^ Eag@.gen0,©» 

Sable 16 

09 
17 

16 

Effect of Eiagli _ 
Utoaa Seoro© of 0ed©<S Saiapl©a«»Cl3^ Tastere) 

F©rfpf>£iasie<& 
Sa^l®" IdQfttloal Saiaftlo DiffQrQat 

"to'!H@£Q2»©iae.@     "''from ^©^Vbsie© 

Binsisg between t©st» 

lot jpinsing b©tx?©ea tests 

lonaal riftslng pro©©^!8© 

l|.10 

i»«12 

3*Bl$ 

I*. 02 

U.37 

k* 3® 

U»35 

It is ©leai1 ^©a th©. analogia that rinsing ox* not 

rinsing with tap watop di4 not Influem© th@ psf^'fos^ae® 

findings of this panel for fch© toraato jmie© t©@t©^«    This 

yosult i7as obtedHQd for aamples whl^sh. wor© identical to 
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tli© ^©fereae© @© a© 11 as fw saraplas JMgafi by fch© panel 

to b© <aif3?©3?0nt thm fell© x»©^or<&a©©#    la fch® ab©©aeo of 

iateraeti^ia b©tw©©a feh© f'ofeBsn©© saapl©© ©ad feh© biasing 

pmSQiMmBi ife £g ov£i©nt that rinsing ©SP -not biasing Mi 

.a© offQ'Ot ©n p®a©l prafertaeo irrospQefeivo of th© two typas 

of Kjfereaee usedt* 
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fm iFPief cm wmwn PREFEBEHCB OF m&hhmim 

Isa ©Miis5 to dotoyaiao th© ©ff©et of suallouiag th© 

produet oa fladings of the fl&vo* p2J@f©E'©sie© paa©l, feuir 

pairs of ®m mrneQ samples of tesmt© jui©©, in sssail papoi4 

aups, uor© preaiiat^d to ©aeh tastes? ©f a paa©l of 123 

oollag© studoats.    Th© tasters u©^® seated tor th© test in 

individual tast^ test tog booths X7hieh we»e lighted uai- 

fowaly hj t^hite ia$aad@B.e©Kt light a sad ©tuip$>@d wi^h 

indifidual p©re©laift basias.    Each pair of samples trasi 

3©r?©d oa a ®©tal tray passed to th© tast©r through a 

sliding-dooi' opaaiag ohich pa© th©a closed dij^iag th© 

tastlsg. 

Oa© saiapl© ©f ©a©h paif pas identified as a s'ofopQne© 

©EMpl© bj B'E9t iaar2«Q4 ©a th© ©up.    fh© othef oaiapl© of ©a©h 

pair was identified ©nlj by a foM^-diiit ©od© a^iab©r ©a 

th© ©up«    ft;© pair© of th© few pai^s ps»@s©at©d e©ataia©d 

ideatieal toraato jui©©*    The f©f©F©ne© saispl© of ©aeh of 

th© ©th©s? to© pairs eoasisted Of toaato j«i©© of a dif- 

fQr©at Ibrmd than th© aeeosapanyiag ©©d©d saaipl©.    Th© 

©©d©d saaipl©a in this eas© eoasiated of th© earn© jui©© ®@ 

that of th© idsntieal pai^s, 

4 printed ballot ©oataiaiag sp©eifie instfuetioaa uas 



n 
gitsa to oaeh tastet1 trfLfcfo ®&6h pair ©f seiaplas*    flioa© 

ballots UQF® of two typ©8«    On© of then, shooa es Exliibit 

Ffl ins Quoted th© feaa^Qj? to b© mm to amllou tlx© juico 

oaeh tia© fch© s}©l''©ii,(&ae© aad th© aasspl© gar© tasted,    fh© 

@fchox» ballotj  tihoan as EsMbit 6d  insti^aetodl tfam t®,3%®v to 

pl&®& the juiae la hiss asutli, then to iiaeari it from tho 

raomfch Into tka bacin b©for© maktog Ms  jtuigmont*    fte 

ballet in ©aofe ©ii^© ins true ted. th© tast©? to iniioat© Ms 

pr©£©2P©ne©  jmi©s©at by aritlag th® mmb@^ of th© eod©d 

sasapl© ia aa appropriat© spa©© in th© eolwn pr©¥i€©#. 

OB© ©f th® t©o typos of ballot© tms pr©s<©sit©d tsith 

on© ©f tho id®ati«al pairs, ohil© th© ©thftr tgrp© of ballot 

OQS p.^©s©nt<sd t/ith th© otheF id^ntleal pai^,    Liteuis©, 

th© tuo types of ballot WOJP© p^^seiat©! uith th© two non- 

idontleal pairs of tosmto jui©© ssra.pl© s«    The ordov in 

'which th© fom* pais?«- I?©!1© pf© seated to ©aeh taates5 was 

f>Qa'd©ffii2©d» 
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EzsMbit F 

— Flavor T®ta% Ballot — 

Bates    , ,    F^oittett______   ,    ., ,., .Kama.§   „ >.   „,  fi „ , 

fte eup labmletS ^H8' eoistains a ^©f^ren^© saapl©* 
GoiapsF© tli© tl>&>y®v of the raigLb©F©& saapl© 
€lr®etlf with ttao flavor of the ^ofofoae© 
sample • 

.(a) fast© th© fefaftae© smA %lm saiaplo as aany 
t%x&B a© a^oeoseiry, but IB SURB'irO SWALLOP 
feMi^^ijiait© ^ach tiaiQ you tmst©"'^©'''''^^^©^'-'1" 
®n©^ aad tjh© sampl®^ 

(b) Writ© th© nuapb^x1- €>f tho saiaplo ia the ballet 

Mueh .bfifttey gXavog than ffiforeqee . 

Modera^ol^ibetter .gla^ey 

Slightly bettftg flavor i     ,     '   . 

B6ithaiyiibefetey fioff* poerar flavor SMMiOg TIM 

Sl%m^ poorer ffayoy , ,     .,   , '"""^^ 

iaodegately gopger flavetg, 

€©jim©!ats J 

Slasn finiah<sidd pleas© open sliding do©!** push eups 
tb^onigh.    Plae© ballot in ballot bos.    Thank ^©m* 

BE SHag tmU KlflE IS WHSfEM 01 THIS BAI&0S' 
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Exhibit 0 

-* Flavor Test Ballot «- 

Tho ©up l©to(©lei ?i!Ew eoataiaa a ^©f©!0©^©© sample* 
Ooraparo tia© flavor of the AUEA>op«d eaapi© 
^lA^etiy with tlio Tlmow of th© vaforone® 

(a) Bo iiB[oti SmXlog this Jtt&ffi, 'cAion you tasto 
^So^o^eroob© aM "W© 'sarapl^.   Basil tisse 
yow taet© thi© r©foi*©tse© asad this @g!ittpi©? 
plaeo a poytioa or tho jui«© in tho mouth* 
Po Slot Syjallptj It, tb©rx ©spoetorato it f^om 

(h) l@p©at thi© prooodurs as laaay tisao© a® 
4®©i^®a» thm wtb& th® Mffi&®r of tho saiapSjs 
in th® ballot spaeo xvhieh indicates your 
judgments 

S33S3 

Ktuoh b©tt<sy glaxrav tfeoa a?efe3ronco  

Eaodoyatoly bot.tog flavor     II  i 

gXl^hitly bettoi5 fla^og 

afeithoy; better nor pooroy flavor DO HOf saAtA083 

Moderately. p©03p@r .flavoy- ... 

ffueh poorer flavori than^referenoo    . ... IIL 

Ooffisaants i 

When finioii©€jr pi©as© open ©lidix^ doog5^ push cups 
through*    Plae© ballot in ballot boss*    fhank you* 

BE SURS torn imm is wrrsm on THIS mu,m 
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Analyaes and Besuits 

Th© seoifea ©btained from ©aefe taster nes»© tabulated 

on tfii® basis of ©wallowing Of mot suallotsriag the Identical 

and th© non-identieal samples, daaignatod ag samplss K 

and samples A9 p®sp©etlv©lj.    fhes© aeore-s WOP© th©B 

statisticQlly saGlyaed for mrlaaeo.. 

fhe ansilysia of vayiaae©,  a©©n as fable 17#  ye^ealsd 

that •scope© fop isamplo K and saiapl© A V/QJ?© eignifieaatlj 

different vhon sviQlloningt but not significantly diff0p©nt 

vh®u not ©uallowing.    This indicates that nh®n th© product 

was swallowed th© tastepss t/©p© discpimiJiatliag b©te©0a th© 

giataplos, but whoa it was not swallowed th© tasters did not 

disepimlnato,    the mmm BCOP©S ap© shown in fabl© 18. 

Tabl® 1? 

lff©ct of Swallowing the Product 

D@gp©© of 
Vapiation^Soupee , „ FPaedom        Utean Squa'p© i    i T... 

taetera 122 1.9B11 1.55** 
Si^alloiv TS. Mot Stv&ll©^ 1 1.0293 i.fe 
Swallowing, It va. A 1 6.8334 $-33* 
lot Swallowing, K us* A 1 0.91^7 0.71 
IPPOP 366 1.2820   

Total I491   

^Significant at 1^. %ignific&nt at S^. . 
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Effect ©f Bu&llovlns, 
Mean Scores of Coiod Samples—Tl23 Tmt®m) 

Samples,     ,     in Bysal lowing Sot ^allouiag 

K (idontioal to B) k* 1$ k*26 
si 

A (different fro® R) ^.^9 k**k 

nDiff©r©nc@ si^nific-ant at .g^ 

laasauefei as th© true Tmlu© tor th©- K samples i@ knotm 

to b© i$,  th© t*tost wae applied to ascertaia ?jh@ther th© 

eeoros obtained for It wer© eigjalficantly different from 

th© tra© -acor©,    fh© w't.?,' ^ralu© to tin.© caa® of swallowing 

th© sampl© is l.l|8f x^hieh is not aignifieaat.    In tho caao 

of mot swallowing, hov;©v©r, th© wtM valu© is 2.56, which 

is sigEsifieaiftt at th© fiir© per c©at lovel*  signifying that 

the panel score was elgnifleantly dlff©r©nt froa k when 

not swallowing. 

fh® rosultg of th©@© teats indicate clearly that 

swallowing as compared to not swallowing influences th© 

pr®f©renc© findings of th© pan©! for this, product. 

Swallowing of th© toaato juie© resulted in a tru© pr©f©r- 

©nce score, while not swallowing produced an untru© 

pr©f©r©nc© seor© for saasples which wor© identical t© th© 



TOfox^nee,    Swallowing .also ©Babied th© tasters to iis- 

erirainafc© botwaisa aamples yhioh nere different,    fhis 

suggests that in th© aba©nc© of swallox7ing» pref^roneeis 

for samplos t?h£eh ai0© differont fr©M th© v®fGF®m® may 

also h© uats'u©. 

73 
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$ HE BPPECT OH WtAWE PHSPEIU0CE OF fHE QUM5?ISY 
OF SAMPLE CQISUMED 

Tb& quantity of sampl© eoasnam©!!! as a faster in ilmQ$> 

profereiae© uaa ©xamined b^ eoaduetlng too sepa^at© t©sto» 

Sn th© fijp^t of these,  ttee© pairs of toaato Juic© samples 

in papo'X* ©ups wo^© presented to ©®eh taster ©f a panel ©f 

135 a©n and woaea ©olleg© students.    In the second t@st, 

67 Bi©n ©ad womon eolleg© students ©oapoaed th© panel,    fh© 

tasters i^er© s©at©d for th© tests in individual tast© 

tasting booths ivhie'h w©r© illuminated unifoyaily ^y whit© 

iaeand©@e©nt light.    Ea©h pair ©f a®mpl©s ua© served on a 

soparat© tray passod to the tast®!0 through an opening in 

th© booth uhioh was elosed by a sliding doos5 during th© 

tasting.    On© sup of ©aeh pair of s®sapl©s was identified 

as th© r©f©r®ne© bj M siaMsod on th© ©mtsid©.    Th© other 

eup rms identified only iTith a four-digit eod© nurahsr 

chosen fro® a random- ni»b©r tahl©. 

£a©h eup of r©f©r@n©© e-ontainod on© and on©-half 

©wmes of tomato juie©.    Th© ©©d©d ©up in two- of th© 

thr©© pairs eontain©d ©a© mid on©-half oun©©s of juie©* 

whil© th© coded ©up of th© third pair emtain©d ©n©-half 

ouneo of Juie©.    In th© first t©at, all toaat© juie© for 

all of th© ©up© was identical„ obtained froa one lot. 
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praparod by blending %hQ eoa&snts of 0©^©E
,
©1 fowtj^Biu 

ouno© oans into a aiBgle container fos? 8@rvi0© into the 

sample ©up©.     In the second testa all x^fo^nc© ©ups o-on* 

tainecl tomato juie© of OQ© b^andp whil© ©11 eod©d eups 

coatained juic© of aaoth©^ tj^smsd,-    Preliminaa?^ tests had 

tletos'ia&asd that thcso two braiads MBT© of different flavor 

preference. 

A ballot eoBtaiaing specifie instructions VMB pr@- 

sontedl with each pair of saaples.    fh©a© ballots \7©r© of 

two types.    0a© of tbora*  Bfaoxm as B&hifoit H9  inatructei, 

the taster to b© sura to ©onsutae all of the juie© ia the 

coded sample cup before rendering his    preference judg-^ 

meat.    This ballot oas presented trith QU© of th© pairs of 

s®}pl©s consisting of one and on©-half oimee© of juice in 

both the reference and the co^ed cup.    It uas also pre- 

sented with th© pair of earaples which consisted of on© 

and one-half ©uaees of  juice in the reference cup and me- 

half ounce of Juice in the coded cup. 

fh0 other ballot, ahocsa as Euhibit I,  instructed th© 

taster to drink whatever amount of the s&apl© he desired 

before making his preference  judgpmt.    This ballot rag 

presented with one of the pair® of sasplee containing one 

and on©-half ounces of toaato Juie© in both the reference 

and the sample cups.    The order in which th® three pairs 

of .sampleg of juice were presented to each taster vma 



EashiMfe B 

II 

•* Flavor feisfe Ballot — 

Dat©; ?^odu&t-s. Sfast 

IHSTROCTIQBS* 

Th® cup labeled !tH" contains a f&iowotki&Q saipl©, 
Soapare th© flavoi9 of i&h© aussberod saapl© 
dl£y©ei&lj with ths flavor of th® refd-jpeoe© 
saaipl©. 

(a) fast© th© ^Qf©^©^©© aa nmnf feliaes as 
necessary, feufe^Q-Sm*©, 'fp. Prlnfo All, of 
the lliM^>eff>©d! SsiiHp'l® 'feo-'foW iMking ^JuapSQisit* 

(b) l^fit© th® mxmber of th© ©aiaplo In the 
ballot ©pae© uhiah indieatos jour judgments 

Mush boi^teg fla^of than gafegonea 

f.Su©h p^Qg^g1 flavop than referoace 

DB1MK ALL 
cpTfllP 

C0T«©ntas 

ITJhoa finished, pleas© ©pen sliding does?, push ©up© 
fchrough.    Plaee ballot in ballot box..    Thmk jou* 

BE SUBE TOOR HAUSS IS OBITTEM 01 THIS BALLOt 
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Exhibit ,1 

-* Wlmar test Ballot — 

©at©s ?f©duets .  „ lam^i 

CKSffRUCTIOKSi 

Ka© ©up lab#l©i mMw ©oatains a ^©fefene© aaanpX©. 
Compaq© tlie flavor of tba auabay^d sample 
&Ijp©6fcXy with thS) flavei5 of th© s^fereace 

(a) fast© th© r©f©ronca an^ th@ ssu-a^X© as imng 
%imm a© n©d©saary» Bglnls ylmtey^r. .asaount 
p[^ii the .gamble you desS^^H-.^^^Q^*^^^''* 

(b) Ux»it# tfe© awabor of th© Qarapl© In the 
ballot ©pac© ufolch indie ©tes jour jud^sientj 

Much botte.y .flayor thea. ^®f ©rea©© 

rioderately befctey fla^o^ 

Sllfihtly bettey flayof, 

Slightly, pp®mr flayog 

Moderately poei9®!' flavor 

Coraientes 

ll^hoa finished., pl©as® op®a sliding door, puah cups 
tfofougfo,    Plao© ballot In ballot boss.    Tbmk you, 

&& SUBI Ycm UAm is xmmm m mm Bixhhm 
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DeteJraaiaatiou ^as mad© ©f tfa® average aaaount of Jmiee 

coitsuiaed hf each tasfeei" on th© basis of th© ballot iasts?ue- 

tioas to drink whai&©v©f saaoimt of th® sarapX© M do sired. 

fM© optional amonaat taas fousid to a^arag© ojae aad ©n©- 

tenth otmees per taster in th© ©as© of ©aefct of th© tests. 

Unused juie© r®Maifting in th© e©d©d ©ups was 00ll<&otied» 

.ffieasured for total volume at the end ©f th© testing day, 

and th© avorag© asaount eonsuaed por tatter ealeulated 

aeeording to the nufflb©r of taatera in th© pan©!. 

Analyexaa -and .B®Bult-8 

The Judgments r@nd©r©4 bj ©ach tastor for tho tteeo 

eodad aasaples, ©aefe representing different quantitl©s 

conayaed of th© gas©  |uie©# u©r© converted to numerleal 

©eores, tabulatod, and analjs©d for variano©. 

Th© analysis ©f yarianeo for ©aeh ©f th© two tests* 

shopn as fables 19 and 20, revoalad that th© ©ff^et of 

th© quantity of Jiaia© eons«ia©d vms ©1 early significant. 

13©aa seor©© obtained bj the two testa ar© ahown In Tabl© 

21. 

In order to d©terming which of the qtaantitistg ©on- 

©used produced th© most aoourat© result, a t-test for th© 

difforonce between th® tru© seor© and th© pans! se©r©0 was 

mad© in th© ©as© of th© ©aiaples id©nt.ie®l t© th© r©f©r@ne®. 
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Effect oS Qmantitsr of Sasplo Oonsuiaed 
f©et A—Saii^lQS Identical to th© Hefex'oned 

Variation Squyfop, Fyo€>ioB       Sfeaa Siuarfi 

Quaatitf 
fastens 

6M9$ 
1,S102 
1.1932 

1.2?^ 

mB%mlft^mA at ISl.    ^Si^ifiemt at gg.-       

Table 30 

Bffect ©f Quantitgr of Saapl© Oonsutaed 
feat B—Samples Biffarant W^om th© HQfer^iac© 

¥ari@tioa Sottgco | grQ.QdlOSI , Hean S^uayg 

Quantity 
fast^f© 

Sotal 
SHh 

mBMMS^LM&M* 

2 U3.0050 25. 
66 2.?5t5 1. 

13a 1.6767 ■>mwm 

200 

fabl© a 

Bff^et of Quantity of Sampl© 0©ias\aia©d 
^©sua Seorss of Oodoi Sauaples 

" ^©'st ^"samples' Teat B Smiplos 
,iiMffi9irQBtiil'goBi,R 

0,5 ouneo 
1,1 ©uncos 
1,5 ©uncos 

3.00 
E.21 
t>a3 

3.09 
5.61 
tt.26 

luab®^ iofifastora ill il_ 



This ^ould b© €©BO iaasmueh m th® true ©©or© fo* preftr- 

©Be© l&©tu®©n idoatie&l ssmples is k*®0-s ©^ ^©- saalia ugedj, 

i?spr©g(©nfelng. a^ith®!5 fe©tt#r nor p®Qm$> tla-w&w*    Tho tg^u© 

ps^f©^©!!®© scor© fof th© non-identiesX aarapl©© VMQ not 

knoxm • 

Th© "t1* values ©btaiii©fi t3©ro 2#13 in th© ea@© ©f one- 

half oune& of J^ico eoBsua©^, si@s£fie©at &U ,fiv© per 

e©atff 2*23 fos8 tho average of ©n© and oas-tonth ounees of 

juieo ©onsuraeds  sigaifieaafe at fiv© ^©y etatj  sad 1,38 fos^ 

th© ©as© of on© and @a©*Jml£ onmeois of  julo© ecj»eim<3id, 

whleh is not sl$alfi<»eutit«    Those values iadleat© that th© 

pan^l mow®® ■for th© saaplss idantieal to th® ^©f©2f©ae© 

diff©^©<i sigaiHeaatly tvQU th© t^M© ©@®Ba in tho e®s© of 

©sell of the trcro sasaller ^aaatlties d^rasum©4*    Only in t!i© 

©as© of the largest quantity eoasuraed ms :tli© ©eor© not 

signifleaatly different from th© tru© valuo-* 

fli© anmly®©© of thefl© flavor tostn indicate clearly 

that th© pr<3f©r©no© j^dgpeinit of th© panels pas influenced 

by tho quantity of tomato juic© ©onswrnd, r;hoth©r or not 

th© soapl® tasted ms th© scsa© ©r different them th© 

refor^Kio®,    fhQ ©©rreetnoss of feh© jmd^ionts ■r®nd€5rod by 

tho panel for tho sampl©© ohieh uer© different froa th© 

roferone© eould not b© ascertained in view of th© lack of 
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a ImQim tw>n® valuo.    But in th© easo ©f the samples t/hleh 

vj@r© th© smm as ysfeponcQ^ it is ©©©n that oalf th© 

largest amoimt. 60nQu®©fi-»l»5 ©UBeea hj ©aeh taet©^— 

produeefi a tx?u© p®n©l pr^fe^ene© ^©sult*    Sfhis uould 

suggest that in tlae eonfest of suohi tosts day© should b© 

tateom to see tMt tasters emems© sa ®d©qiaat© quantity Of 

sampl©• 
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stMumY mm eoMcmsioHE 

A s©Fios of flavor ps'eferoace tests smr© conduetod 

i31 tii several different panels of ©oll©g© ^tiMents to 

a@e©rt©in th© ©ffeets on flavor- pan®l pF^f^^emie© of the 

foXlonlng psychological and eavlronsaentaX factors: 

(1) Th© nuioabw of sarjuplss pr©s©nt©d aimltanoeusX^ t© th© 

tast@rj   (2) The location of th© t©st|   (3) Hestaurant-like 

sound aoeompanytog th© teat;   (k) Inforjmtioa possessed by 

the tasters   ($) Biasing of th© mouth nith tap nater h®- 

tvmn tastos;   (6) Swallocrlng th© product}   (7) Quantity of 

sataplQ ©onsumsd hj th© tast©?*    A s>@f©r©ne©«t?p<s> prefef1- 

onea ballot ma utilised tiMeh provided a ©©tfon-poixafc, 

tv7o-dii»©ctional tiord-ptoas® seal©.    GoMtsrelallj paeted 

tomato  juie© ©©rved a© th© tasting rao&iiasu 

It is eoaelttded that, cdth r®sp©et to profor^mes for- 

tomato  julo© hj Q%>®gm State Golleg© stttd©nt^J 

1. More ©eeumt© py^foreae© ^©sult® ar© obtained when 

only two saapl@s are presented uifch a r©f©r©ac© s«pl©, 

rath©!5 than thi?©© saapl<ss or four saiaplQs pr©s©nt©d ?»;ith a 

peferenee* 

2. fhs loeatlon of th© test with respect to indi- 

vidual ta@t@ testing booths, an open room, or an audi- 

toritss does not alter the proforene© findings of th© panel. 

3. B©stam£»Mt-lik©, genoraliaod sound, in eontf&et 



m 
to qul©t eomfiitims during tast£ag, &QQB not affeet tfao 

panel pr®forone^ ^©sulfes. 

k*    Information possessed hj the taste^D @onc©yaiag 

tho produot may alter th© pw@t®^QnG®& obtained by bh® 

pan©l. 

5«    Bins lag th© mouth ulth tap t7at@.s? betueea tust&s 

has ao ©ffeot on the prsferoae© ©25p3?#ss©d by th© flavor 

paa©l tor this product* 

6.    Simlloulag th® p^oduet ps'odue©® map® mmrat© 

pr©f©3£»©ae© f©suits thsn aot swalloulag it, 

?•    Flavor pan®! p^fe^enee £a altered by th© 

Quantity of saapl© eousumod by th© taster,    A larger 

quantity eoaauBiQd apparently produe®s t^ui©r results thaa 

a aaallor quantity eoasmae^. 
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