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INTRODUCTION

Little is known about‘infant»taste'sensitivity and how it
may affeét food preferences. In'facf; very little.is khown
“about. the types of food infants like or dislike. Previous
. researchihas shown that infénts can taste and'éxhiﬁit innate
facial responées to various étimuli. Becausé these responSes
’jappear to:indicate goodvand bad—-tasting substéﬁces, it Waé felt
that this technique cbuld be used to measure infant‘food
A preferences.'v

[AVegeﬂablés,were selected as the food group of iﬁferest
because'theyéﬂave'been ¢onsistently féuﬁd to be the least—-favoured
food group‘by‘children,and-adults.A Because fuﬁure foodihabits may
‘be based qn-those formed in fheAearly~ye;rs of life, it was felt

. that this area should be investigated.




REVIEW OF LITERATURE

I INFANT TASTE SENSITIVITY

A, Taste Bud Development

1. ~ Human Fetus
 Histological studies indicate that'taste»receptors'in‘humans
are developed‘before.birth. Researchers,-however; disagree on tne
time taste buds make thelr first appearance in the fetus. Aféy
(l9h6) described presumptlve taste buds in the human fétus . at the
‘end of the second or beglnnlng of the ‘third fetal month. Bradley

and Stern (1967) ‘analyzed seventy spec1mens of human foetal tongues.-'v

'_»Presumptlve taste buds were found at’ n1ne Weeks in utero and the

adult form of taste buds at thirteen — fifteen weeks. Stelner (1974)
observed the adult form of taste buds in the £ifth gestatlonal month. a
In 1889, Tuckerman (Farbman, 1972) did not dlscover taste buds in

fetuses less than seven months of age. -

9. Animal Fetus

Animal studies also reveal that taste bud development begins in
~ utero. ’Early research”in bhis'area has been reviewed.by'Farbman 2
_ (1972).,iPreoursors»ofvtaste buds were found in‘rabbit fetuses by .
Herman in 1885, and were belieVed.to be fully developed at seven

" days after birth, However, in the late 1800's, von Wyss and: Lustlg

- both stated they saw fully developed taste buds in the newborn rabbit.




. 3 *

In fetal sheep, presumptive taste buds were found at seven weeks .
gestation, and by fourteen weeks, these were morphologically

similar to adults (Bradley et al, 1972). In the rat, development

begiﬁs before birth but is completed se#eral days after (Torrey,

19403 Farbman, 1965).'.Tasfe»budsvhave been reported on the tongues:
of newly hatched chicks (Lindenmaier et al, 1959).
Despite the variations in the time of appearance of taste buds,

it appears that in both animals‘and humans; taste bud development

begins in embryonicvlife. Tn human fetuses, this development is

complete at birth.

B. Taste Sensitivity
1. Human.Fetus _
. Some evidence exists which.suggests that human taste buds may

be functional before birth. In 1937, de Snoo injected saccharin into

~ the amniqti§ fluid of fetuses. This resuited in an increased amount
. of amniotic'fluid swallowed. Fetél'réaction to an unpleasant tasting
'subsﬁance reshlted in a decreased amount of amniotic fluid swallowed

'(Liley, 1972); ‘Increases and decreases of swallowing by foetal sheep

Waé not evident when glucose and the bitter denafonium benzoate:were'

injected into the amniotic fluid (Minstretta, 1975).

{
1
|
i
{
{
t
1
i
i
i




R Newborn Infants

Numerous investigations have demonstrated that the taste

receptors of the newborn infant ave functional. Much of the early

work in this area was conducted by European researchers in the late,

1800's and early part'of'the‘l900's. A review of the literature:

on infant taste sensitivity has been conducted by Peiper (1963).

_The interpretation and COmparison of early and more recentfstudies

has been difficult. ‘In'some'oaSes, the data werevnot statistically
analyzed, a- varlety of stimuli and varying concentratlons were used,

stimulus concentratlons were not always reported, or the method of

‘measuring infant response varled.

.i) Criteria for Determining Taste Sensitivity

The majdrity of researchers used the degree of sucking movements,

'fa01al expre581ons, or a comblnatlon of both as the crlterlon of

taste sen51t1v1ty (Kussmaul, 1895, Preyer, 1895, Ecksteln, 19275

Kulakowskaga, 1930 Pratt et al, 1930 Jensen, 1932 Stlrnlman,

’1936"Martin Du Pan, 1955; Aiyar et al, 1969; Stelner, 1974). In

general, 1nfant response to unpleasant stlmull has been characterlzed

_by facial grlmaces, tight shutting of the eyes, Openlng or grlma01ng

of the mouth and/or protrusion of the lips and tongue. Sweet-stlmull

elicit eager-sucking movements and licking. = Some 1nvest1gators agree

that infants can dlfferentlate tastes and exhlblt facial expressions

'characteristic_of a particular taste-(Kussmaul, 1895; Preyer, 1895;

Steiner,‘l??h) In 1938, Stlrnlman reported that’ a fac1al expres51on

-characterlstlc of a partlcular taste sensatlon was non—ex1stent. o




| Peiper'(l963) stated he was only able to distinguish expressions'
caused by "good" or_"bad" tasting stimuli., Aiyar et 514(1959)
waS'unablevto determine-whether newborns are capable of
.differentiating‘unpleasant»tastes.

More recent investigators have based their studiesvon infant-
taste sen51t1v1ty on the volumes of solutions consumed Within a set
time period (Dubignon et al, 1969; Désor, 1973; Maller et al, 1974,'
Desor et al, l975) No time limit for volume of  solution 1ngested
' - was used in a study by Nisbett et al (1970) Nowlis et al (1976)
used a speclally designed nipple to monitor presSures exerted by the :
infant's mouth'during sucking. .An ejelid.conditioned response to
taste stimuli was used by Osepian (1958)

Ci1) Preferenoe for Sweet-Tasting Solutions

Regardless of the, criteria used to determine sens1t1u1ty, the
researchers are in agreement that newborn infants exhibit a
preference for sweet—tasting solutions. Desor (1973) reported that
-newborn infants prefer'solutions of sucrose, fructose, glucose.and
lactose'over,unsweetened mater. As'the«concentration_of sugar
increased, the volume ingested increased. In addition, the sweeter
sugars, sucrose and: fructoSe, were preferred. Similar findings
have been reported bj Dubignon et al (l969), Nisbett et al (1970)
and Nowlis et al (1976) Ayar et ‘al (1969) stud-ied the facial
reactions of ten thousand newborns and found that only ‘solutions of
sucrose_induced licking and sucking, indicating the pleasant nature

“of the stimuli. SteinerA(l97h) reported that a twenty-five perCent




sucrose solution eliéited eager sucking and a‘look of
'satisfaction resembling a smile.
; iii) - Sensiﬁivit& to Salty Stimuli

Infant.sensitivity'to,salty'stimuli'has been more confradictory.
‘Lesé éttention'has béén chused-on_this area in regeﬁt_étudies,
. possibly due to the danger of hyﬁerﬁonicity' Desor et al (i§75)
_Adbserved that neonates appeéred indifferent tq Varying,concentrations
of sodiuh;chldride (maximﬁm 0.2M) whén'mixed with water or with a |
dilute sugar aﬁd watér solﬁtion; .Fomqn'et al (1971) demonsﬁrated
thét infants, four to seven months of age, showed no preferenée
. betﬁeeﬁ salted and_unsaitedvstrained'baby foods. Jensen (1932)
found infants feacted positively toward sélt soluﬁidns, while Aiyar
et al (1969) found infants expresséd negétive facial expreésions to
mild and strong salt:solutions. Osepian'(l958).observed that sucking
movemenfs for sélt solutions were irregular and féeble compared to
‘vigoroﬁsisudking'for sugar sdiutions;

iv)  Sensitivity to Sour stimﬁli

Evidence exists to sﬁppoft the ability of newborns to taste sour

stimuli. Early researchers used vinegar, lemon juice or citric acid

solutions ss stimili. Newborn infants were reported to exhibit
éxpressions of dislike (Kﬁssmaul; 1859; Preyer, 1895; Pratt et al,
_.1930; Kulakowskaja, 1930). Irrégular and feeble sucking of citfic
acid solutions by infants were‘obser§ed Ey Osepian <1958). Negative
faéial.éxﬁressions were repbrted byvAiyar et al (1969). Steiner

(1974) presented a 2.5% citric acid solution to newborhs which '




elicited a facisal expression described as a pursing and‘marked
protrusion of the lips and rolling of the tongue. Theseureactions
were frequently accompanied by a wrinkling of the nose or blinking.
In 197L, Maller et al, observed newborn 1nfants were 1nd1fferent to
citric acid and water solutions (0. 001M to 0. 012M) Desor et al
.(197A)'used higher concentrations of citric acid (sOlZM) and again..
‘indifference was_observed. These same researchers added varying
cOncentrations of citric acid to.a dilute Sucrose (.O7M) solution
'and observed a decreased intake of it compared to that for the
sugar solution.. This aversion to sour was not seen.when water was
used as the ba51s for comparison. This difference was attributed to d
the basement effect of water, that infants may find water.aversive
and thus consume .as llttle of it as p0551ble.

v) - SenSit1v1ty to Bitter Stimuli

Research on infant sen51t1v1ty to bitter compounds is
controver81al The majority of early 1nvest1ﬂators 1nd1cate that
Ainfants find bitter substances aversive (Kussmaul 1859, Preyer, 18953

‘Eckstein, 1927, Stirniman,. 1930) A varlety of substances ‘have been

quinine. -KhlakowskaJa (1930) observed most infants necatively~
responded to a 0105% quinine solution. However, Pratt (1930) found
.1nfants were ambiguous in their responses to a 0.25% quinine solution.
Aiyar et al (1969) presented mild and. strong solutions of chloroquin
to ten thousand infants. Over ninety—five percent of the subJects

‘responded with definite negatlve reactions to the mild solutlon.

-




The strong solution induced crying and dislike fecies in the
entire sample, and vomiting and retching in fortyhsix peroent
and eighty-four percent of the sample respectiveiy,. The
concentrations used were noﬁAreported, but'phe violent reaotions
" to the latter suggest an extremely high concentration.of chloroquin. *
Presentation of a 0.25% Quinine sulphate solution to one nundred and
seventy—fiwe neonates resulted in definite reecpions of dislike-'
(Stelner, 1974) Fa01al eXpre551ons suggested anger, aversion and
dislike. In contrast w1th these findings, Maller et al (197A) and |
Desor et al (1975) reported that infants. remalned 1nd1fferent o
varying concentrations of urea (0.03 to O;A8M) in water or in a
~dilute sucrose ano water medinm. | B |

Thus it appears that newborn 1nfants have anllnnate preference
for sweetness and flnd sourness aversive. The ability of 1nfants to.
_taste very stronO bltter solutlons has been seen and thelr reactlon

was one of dlsllke. However, it is unclear from these flndlngs that

infants dislike or can even taste weaker bitter solutlons.

3. Taste Sensifoiﬁty of Older Infants

The.majority;of the studies focuSed.on the‘taste senSitivity of
ﬁhe newborm. -Osepian-(l958) sﬁudied taste sensitivity for sucrose,
sodium chlorlde and ascorbic acid in 1nfants through the first year
of llfe. He reported 1ncrea51ng sensitivity w1th growth and

develOpmenj'whichfreached a minimum at one.year of life.




C. Number ‘of Distribution of Taste Buds

| 1. Infants

In the infant, the'area of taste sensitivity'is moreveﬁtensive

] than in the aduit'(Peiper, 1963). According.to Von Skramiik (l926)l
the infant‘possesses;areas of taste sensitivity'Which the_adﬁlt does -
not. These aie the'whole dorsum_lingae, the tin of the,hongue, the
hard palate and nOSSibly the mucosa of the-lips and cheeka. Arey‘eﬂ
al (1935) agrees that human infants have a wider dlstrlbutlon of
‘taste buds An the oropharnyx and a greater number of taste buds than '

do adults. '#i _

2. Children and Adults
| In the adult the number of taste buds begin to decllne Wlth age |
(Arey et al, 1935; Lalrd et al, 1939; Richter et-al,-l9h0; Cooper et

-al, 1959; Glanv1lle et al l96h) In early childhood, taste budsc
are present not only on the tongue, but on the 1n51de of the cheeks

- and throat. Durlng adolescence, those on the tongue remain whllev
others disappear. thtle change takes place untll much later in .
.'life’When there is a decline in the mumber of ‘taste buds. In young
and niddle—aged pefsons, two hundred'and_six ﬁastelbnds per papillae -
. were founo'(Arey ot al, 1935). Invthe forty-four to eighty-five |

, yeaf age:group,vthis number decreased to eighty;eight.
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’D.“Relationship Between Number of_Taste Buds

~ and Taste Sensitivity' '

.Some authorities are of the opinion that a child has a keener
‘sense of taste than adults and have related this to the greater
1 number of taste buds in the child or greater sensitivity of the
ohild's’taSte buds (Lairdvet al, 1939; Lowenberg, 1948, 1953;
Hurlock, 19563 Glaser, 1957). Althongh nofinvestigators have
v.expressed thls same theory for infants, it would seem that they
too should'be_more-sen51t1ve‘than‘adults. However, a review of
the literaturé indicates the relationship between number}of taste
buds and taste sensitivity is controversial.:"

1

1. Infant and Adult Response to_Stimuli

' Investlgatlon has shown that adults respond to more dllute.
_chemlcal solutions than infants do (Kulakowskaja, 1930) Infants
responded to a 0. 05% quinine solutlon whlle adults could taste the
0. OOA% solutlon. Kulakowskaga (1930) also reported that adults
responded to lower c1trlc acid concentratlons than did 1nfants.
This is interestlng in that Pratt et al (1930) reported 1nfants
- exhibit a strong reaction.to a 2.1&% citrichaoid.solution Which the-.
adult experimentersvfound rather‘weak. ' The bitter, sour and salty
solntions:USed by Maller et al (197L4) and Desor et al (1975) were
said to be neutral to unpleasant to adults,a Infants remained

indifferent-to'all these substances when mixed with water only.
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2., Effect of Age on Taste Sensitivity

Evidence to support the view that taste sensitivity decreases

with a decrease in taste puds has been reported. Richter et al

f(l9h0)‘found subjects between fifty;two and eighty-five years had

sucrose taste thresholds almost three times as great as subjects '

fifteen to nineteen years. They suggest the decrease in taste buds

‘as a possible cause. Cooper»et al (1959) tested.the’difference_and'

taste thresholds for the four modalities of baste for one hundred

subJects of varying ages. Results for both tests were similar,

show:LnO a notlceable decllne in sen51t1v1ty after the late flftles.

»Glanv1lle etval (l96h) studled the effects ofvaglng on-taste'

sen31t1v1ty to 6—n~propylth10ura01l, qulnlne and hydrochlorlc acid.
Subgects ranoed in. age from three to flftyeflve. Increased

sensitivity to all three substances was exhibited up to sixteen to

- twenty years, followed by an exponentlal decllne.

 Feeney et al (1966) found no evidence to support the view that )

b‘pre—school chlldren were more taste sen51t1ve than thelr parents.

,Results revealed that parents always had the lower threshold.

Investlgatlon by Byrd et al (1959) presented 1ittle evidence of ‘a

decrease in taste sensitivity with age.. No statlstlcally 31gn1flcant"

' differences were found for the four taste qualities between three

' age groups containing twenty subjects: eighteenfto_twentyefive,'

sixty to seventy and eighty to ninety years. However, the

- frequencies were‘consistently lower for the oldest age group.
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3. Taste Sensitivity of Animals

.-The'significance of the number of taste bude and taste
sensitivity is questionable in animal_studies as well. . Cnickens
possess approximately twenty—four taste buds and yet will totally
avoid chemical dilutions,almost-imperceptible to man (Lindenmaier
et al, 1959; Kare et al, 1975). Chickens can perceivevsome solutions
at concentratlons 1mpercept1ble to the cow Wthh has a thousand tlmes
:vas many taste buds. Observatlons on rats (Pfaffman, 1952) 1ndlcates
it is unllkely that any changes 1n taste sen51t1v1ty Wlth age is.

dlrectly dependent upon the number of taste buds.

ITI INFANT FEEDING

A, 'Incidence of Breast—Feeding :

Thetincidence of breast—feeding has. changed over the years..:
Approx1mately sixty-five percent of infants were. breast—fed in the
-+ 1940's (Baln, l9h8) By 1958 only twenty—flve percent of seven—dayv1
old infants were breast—fed (Rivera, 1971) In 1962, Rueda—Wllllamson
reported that only'three infants out of 31xty—seven were breast—fed ‘
longer than three months. In 1969, Harris et al reported ‘forty—one
percent of three hundred and elghty—three infants were breast—fed
for varlous perlod from birth to one month of aoe. Maslansky (1974.)
analyzed the dlets of four hundred and flfty;one 1nfants in New York
- City and’ found that only‘seventeen percent were breast—fed at some
4t1me.. Fomon (197h) estimated that approx1mately twenty percent

of;infants less than one month of age will be breast—fed today.v




13,

B. Introduction to Solids

The age ab which infants are introduced to solids has varied
'greatly over the yeafs,: Beforevl920,fsolids were eeldom offeredl :
befofe,one year of age‘(Committee on Nutrition, 1958). By the
l93Q's, Marriott (1935) snggested six. months of age as the proper‘
 time to introduce solids. In 1937, the Couneiiion'FOOde of the
American'Medical Aesociation favored the feeding of~strained fruits
‘andvvegetables at about four to:sii months. - A sufvey of two
thousand’pediatricians in 1954, showed eighty;eight percent in '
favour of introducing solids before three months af age and sixty-
six percent before elght weeks of age (Butler et al, 1954) An
.extremely early 1ntroductlon to solids was advocated by Sackett 1n |
. 1956. Feedlng of cereals was begun by thevsecond or third day of
life, vegetablee at fen.daye, meats at fourteenidays'and fruits aﬁi

seventeen days. In 1958,'the‘Amerioan Academy of Pediatrics

_ reviewed the research available»on fee‘dino solids and concluded that,

"1o nutrltlonal superlorlty or psychologlc benefit results from
1ntroduct10n of SOlld foods 1nto the 1nfant dlet prlor to two and
one half.to three-months of age." 1 They sugcested that the age

at introduétionltovsolidS'maj have beén flve to six months in 1948
andveix Weeks of less in 1958. Andefson et al (1975) recommendvthat

solids be introduced at about six months of age, as an adequate

1.  Committee on Nutrition: On the feeding of solid foods to
jnfants. Pediatrics 21:691-692, 1958.
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intake of all essentisl mubrients can be met without solids. In

1976, the Manitoba Department of Health and Welfare, invconjunction

with the Section of Pediatrics, Manitoba Medical Association,

' reoommend introdncing solidsvno earlier than three to fourdmonths.
Beal (1957) stndied a group of infants'intDenver ffomvl9h6

t0-1955 and found that strained foods were offered at increasingly

' early ages, More recent studies havedfepOrted introduction‘to

solids as early_aslfour to six meeks (Eppseet al, i963f Harris et

-~ al, 1969; Maslansky et al, 1974). ‘As these studies have been

_centered on select communltles, the results are not representatlve

of the pOpulatlon on 1nfants in general. Thevdata is 1nadequate '_"

to determine currentvtrends in 1ntrodu01ng solids over'the_last.v
_ten~to fifteen:years (Fomon,-l975). Sevéral reseafchers have
1reported that the majority of mothers introduce solids at an age -
earller than that recommended by phy5101ans (Epps et al 1963,
AHarrls et al, 1969). |
" The order in which solids_are introduced is nsnally cereal,

'ffnit,‘vegetabies and meat introduced last '(Harris et al, i96§;v
.Maslansky et-ai, 1974). Some pediatricians,belieVe that'infants
‘shonid be introduced to vegetables_before fruit; as the sweet
 taste. of fruit may interfere mith vegetable acceptancefn HomeVer,

there has been no ev1dence to support this theory. The Manltoba c

- Department of Health and Soc1al Development (1976) recommends .

cereals be introduced at three months, vegetables at four, fruit

at four and one-half and meat at six months. .

i
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C. Feeding Practices and Food Preferences

The food.preferenoes of infants have so far met with little
' study. Several studies on infant feeding practlces have prov1ded
some veneral 1nformat10n on the types of food preferred by 1nfants.

Maslansky et al (1974) analyzed one—day dletary hlstorles of

 four hundred ‘and fifty-one 1nfants. Frult and fruit Julces were
.found to be. favoured. Approx1mately forty percent of 1nfants less'
than three months old ‘had recelved frult Julces. Qrange Julce and.
fapple juice Were most popular. Applesauoe was the most widely used
vfruit,hfolloued by bananas, pears-and,peaches in seCond place.
Vegetables were 1ntroduced to thlrty percent of the 1nfants at
~ less than three months of age. By 51x months, fortyeelght percent
were eating vegetables;- Carrots were preferred by the younger group,
followed by peas'and beans. At four to six months,‘carrots were |
.slightlyvless favoured. Thirty-nine percent of the 1nfants recelved
feerealbby_three~months;'but»the authors did not report thelr
acceptance.‘ | | |

Results of a questionnaire given to three hundred and elghty—b
three mothers in the Mayo Clinic Well Baby Clinic 1n‘l969 have been
reported (Harris et al,ll969)f Approximately eighty peroent of the
‘infants had received cereal by one month;_‘Rice was the cereal most
frequently'USed initially. Only thirteen infants were reported'to
~ dislike or»refuse cereal. At one month of age, nore than half the

infants received fruits and by two months, eighty;three percent were
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'-. consuming fruit. The fruit most popular was applesauce, bananas’

. and pears a'weak:third The order of vegetables preferred was
carrots, sweet potatoes and squash. -Mothers_reported_more problems
with the aCceptance-of meat than with any other food group. Thirty -
vpercent reported that all meats were spat out or refused. Among
those 1nfants who accepted meat, beef and chicken were the favourite.
Mothers reported that major feeding,problems»1nvolved the refusal

' ofjfoods because of either taste or texture. At the time of the
survey, infants were aged ten to. twenty-five months. The results:

- of this study are dependent upon the mother's abilitv to'recall
feeding practices conducted many months before.

From 19&6 to 1957, Beal (1957) followed the nutrition of
“fifty—seven 1nfants at regular 1ntervals since birth. It was
reported that the‘average'child did'not Willinglyvacceptbany solid
food before‘the:age of two and‘oneehalfnmonths._'Thirty:seven
' children Were offered cerealfby two months of age. Of,these,
approximately thirty percent,accepted it well when”first offered.'
_The author reported marked preferences for certain foods. Fruits
in general were espec1ally liked by seventy percent of the 1nfants.'
Banana and applesauce were the favourites. Vegetables as a group
‘: were less popular. One—third of‘the group liked yellow vegetables.
while=beets were especially disliked by fortylpercent and spinach 7
by 31xty percent. Liver was disliked: more than any other meat.

In 1966, Guthrie. observed the acceptance of _solid foods by

fifty-six infants. Frults‘were better accepted than cereals while
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‘vegetables were found to be generally unacceptable. Specific
foods were not reported as being.especially liked or disliked.
Although the author did not questlon the mother s attitude toward
her feedlng practice, remarks recelved suggested a feellnc of
pride in the development of her infant's eabing habits.

Only one study has been found that focused directly on
vegetable‘preference (Martin(Du Pan, 1955).:,Fifty;eight infants,_ 
ages*three to.eight ﬁonths, Werenfed a variety of,commerciallyev
stralned vegetables, namely, peas, tomatoes, carrots, beans and
mlxed veeetables. Preferences were determined on the ba51s of the

infant's gustofac1al response and rated on a five p01nt category
scale. Carrots were the only'vegetable found to be s1gn1flcantly

]
preferred over all other vegetables.

D. Methods Used to Determineblnfant Acceptance of Solids

| Measurement of‘plate wasbe has'been'used tO‘determine infant
acceptance of solids (Fomon, 1970; Gonzales, 1972). Other o
investigators have used interviews, one—day dietary records; or.
questionnaires to determine acceptanCe or.rejectioh of certain,foods
~(Van Leeuwen, 1969, Harrls et al, 1969; Maslansky, 1974). The

- criterion: of acceptance used by Beal (1957) was the W1111ngness of
the infant to swallow the food W1thout protest, two- weeks after it
was'lnltlally offered. Martin Du Pan (1955) used facial expr6351onsA

as the measurement tool for infant vegetable preferences.
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E. Use of Commercially—Prepared Infant Foods

- Only two types of baby food are known to this writer:

commerc1allyeprepared products and those prepared. at home.

Excluding the investigations of Martin Du Pan (1955), none of

the studies cited'has indicated which type of-product was used.
However, it is believed that almost all solid food fed to infants

less than six months of &ge, is commercial baby food (White Paper

on Infant Feeding Practlces, 1974). There are no studles reported

in the literature on the preferences of infants for home—prepared

foods.

" III VEGETABLE PREFERENCE BY CHILDREN AND ADULTS

Many-reSearehers believe that food habits'aﬁd3attitudes towards

food are establlshed durlng the early years of llfe - 1nfancy and
.:pre—school years (Wagner, l95h, thman et al, l96h, Kerrey, 1968

| Beyer, 1974).

Forty years ago; researchers have observed that vegetables were
among the food groups least liked, partlcularly by young children
(Prentiss et al, 1930; Vance, 1933; McCarthy, 1935). Today, thie
same 51tuat10n exists, Wlth both adults and chlldren posse851ng a
less favourable attltude towards vegetables (Hall et al, 1939,

Lamb et al, 1954 Potgieter, 1955; Mirone, 1956;vBreekenr1dge, 1959;

Pilgrim et al, 1960; Pilgrim, 1961; Dierks et al, 1965;AEppright,
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1969; Harrill et al, 1972;‘Beyer et al, 1974).
The food habits of one’hUndred'and.twenty—one'pre—school a
children were ihvestigated by Dierks and'Morse'(1965).. Their.most

strikiné obsérvatldnAwas the frequencvaithiwhichfvegetables in
' genera1 and specific vegetables were disliked or not eaten at all.
Beets and corn were among the few vevetables liked. Twenty—two

A specific. vegetables were refused by oneé or more of the chlldren

. Fourteen children refused allvvegetables. - By contrast, meat,
vfrﬁit and . sveets Were among.the moredpopular foods.

In l959, Breckenrldge studled food attitudes of flftyeone
ohildren, ages flve to eleven. years. Cooked vegetables of all klnds
comprised the largest number of food' dlsllkes.‘ A reoent study by
-: Harris et al (1972) reported that the maJorlty of pre—school children
served-a noon—-day meal, did not like green vegetables.. In addltlon,
other vegetables were eaten sparlngly.;- | o

A récent. study by Beyer'and.Morris-(l97h) found tbat'eating
_hablts remalned fairly constant from pre-school to elementary school -
'years. The food hablts of forty;four children were followed, and
”cooked vegetables were dlscovered to be the least llked durlng both
perlods. Elghty—one percent .of the pre-school chlldren l;sted a
vegetable as his most disliked'food.-vThis trend continued to the
elementary school years. | N | o

- Several studies have shown that vegetables are.not well liked-
by adults e1ther (Bryan et al, 1958 Pllgrlm et al, 1960) A study

" of food preferences in the United States Armed Forces revealed that
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very few vegetablee appeared to be well liked. Pilgrim (1961)
suggested that the Army food preferences may be similar_no that
of the American»people. - |
| In 1958, Bryan and Lowenberg studled the food preferences i
of 51xty—one pre-school chlldren and’ thelr fathers. Both groups
'shared 2’ common dlsllke for vegetables. Taste, odor and'texture
were the Teasons most often cited for food dlsllkes (Hall et al
1939; Bryan et al,_l958). Eighty—nine percent of the mothers’

avoided or serve infrequently, those foods disliked by the father.
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RESEARCH DESIGN
I OBJECTIVES

The following study was‘designed to gain insight into the

development of taste sensitiVity in the infant and infant vegetable

preferences. The objectives.of this study were:

1.

2.

To determine infant acceptance of vegetables. in general.

To determine'if infants exhibit a'preference'for fresh-frozen
or canned puréed vegetables. |

To determine if the inﬁroduction of.fruit eefore vegetables
1nf1uences vegetable acceptance. | |

To deflne the ‘sensory characterlstlcs of the cegetables used

by means of a trained sensory panel.

IT HYPOTHESES

"~ The following hjpotheses were formulated to cafryfoutlfhese

- objectives:

,lo

_2.

3

VInfants will exhibit likes and dislikes forzvegetables.

Acceptance of vedetables by 1nfants in general, Wlll be low.

Infants will exhibit nreater preference for frozen vecetables

than for canned vegetebles,

" Older infanﬁsjwill'exhibit_more vegetable preferences.than<

younger infants..

Infants fed fruits,before vegetablestwill have a lower

preference for vegetables.
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6. There will be some sensory link between those vegetables

liked and those disliked.

III PRELIMINARY WORK

" A. Home Interviews

To acquire further information.on current.infant feedingr
‘practices; twenty—five mothers in the City of Winnipeg with infants“"
,less than one year of age were interviewed. *Twelve'of-these-mothers
were referrais.from'the Fort Garry Public Healthroffice, six were

mothers whose children attended the Infant Laboratory at the Family

- Studies Department, FacUlty'of,Home‘Economics, University of.

' Manltoba, and ‘the remainder were referrals from womer prev1ously
_1nterv1ewed. The interview focused prlmarlly on age of 1ntroduct10n
of solids, use of commer01al and home—prepared foods - and 1nfant food
"~ likes and dlsllkes.‘ A1l mothers indicated that thelr infants had
definite food preferences and that phys1cal expre551ons were good
indicators of these food preferences. The fea51b111ty of conductlng
the follow1nc study was discussed and all mothers expressed

enthu31asm and interest in a progect of this nature.
. B. Taste Panel

Preliminary taste panels were conducted on all puréed vegetables
carried by the three manufacturers of baby foods in Nbrth;America -

Beech-nut Corporation, H. J.‘HeinzACompany and Gerber Products. H

~
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Results of the panels illustrated that these foods possess a wide:
Variety of taste sensations as well as.a variety ofvteitural.
characteristlcs. Puréed vegetables were prepared from previously
frozen Vegetables andeere‘analyzed'bj‘aisensory panel.v The
frozen samples were stored at —2500. for two months andehowed no

deterioration in quality..

IV INFANT INVESTIGATION

A. Selection of Subjects

1. Prenatal CllnlC

SubJects for the study were contacted through the St Boniface

' Hosbltal Prenatal Qllnlc. Any research related to infants associated
with the.St; Boniface Hospital‘musthfirst be_anproved, therefore, a
draft of the proposed‘studvaas;submitteo_to the‘Head of the |
Pediatrics‘Department. The prOposal'was approved and permission to

contact members of the Prenatal Clinic was received from the Head of ‘

' 'the Famlly Practlce Department at the St. Bonlface Hospltal.

A llst of names of mothers who' attended the CllnlC from February
to June, 1976, was provided by the dletltlan in charge of the

nutrition component of the CllnlC. In July, a letter (Appendlx A)

explalnlng the nature of the ‘study was sent to all parents whose

infants were born 1n.Aprll, May and June, or Whose due dates were.

in July or Aucust. The letters were followed by a telephone

interview a few days later and further details of the study were

explained at that time.
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2. Criteria for Participation

Only those infants who had no previous exposure to vegetables
were eligible to participate. It was essential that each household
have a freezer for storage of the frozen samples.. Mothers were

informed that they were free to introduce vecetables at any time

o they w1shed, but must adhere to a schedule draWn up by the researcher. .

If fruit had not been 1ntroduced, mothers were asked to consider
_ introducing vegetables first. - The magorlty of - mothers had 1ntroduced

fruit already or intended to introduce frult first.,

3. | Inellglble Contacts

Flfty of the nlnety—seven contacts were very Wllllng to
.part1c1pate; Thlrty—51x_contacts were ineligible as vegetables were
already present in the infant's diet..~Two-motherS‘refused to |
participate’as they did not want to use commehcially;brepafed products.
The remaining iﬁeligible contacts{conslsted of five mothers who
'.vihtended to breastefeed~forvan"undetermined.length of time, one who
did notshave a freezertand‘thfee who werehmoving-oﬁt'ofathe clty;
_Mothers agreeing.to participate were contacted a few weeks later to

varrange a-convenient‘date for delivery of supplies and instructions.
B. Preparation of Samples

1. Selectlon of Vegetables -

Four varletles of vegetables were used in thls ‘study: peas; -

carrots, green beans and corn. These were selected because they are
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among those vegetables frequently served to infants.

2. Camned Purged Vegetables.
Four and one-half ounce Jjars Qf'straipéd vegetables prepared

by H. J. Heinz Company were'selected as. no other brand is available

~ in Winnipeg. To guard against harvesting and processing variations, -

each vegetable was purchased in more than sufficient quanﬁity from
the samé lot number. To prevent biasing the subjects"mothers,
labels were removed and the 1lids painted grey. 'anh»jar was

labelled accordingly and'stored at room temperaturé.

3. Frozeﬁ'Puféed_Vegetables
| The frqéén samples were preparéd ié the Foods_and Nutritidﬁv_

Laborator&, Faculty of Home Economics, University of Manitoba. All

. équipment.was.sterilized before and after'ééch preparaﬁion. Sterilized

"plastic.médical gloves were worn tthughout‘the entife preparation |
:ﬁériod;: o |

Sigﬁet bfand‘froZen gree# peas; slicedicarrots,vﬁiblet corn .

“and French;style‘green'beans were purchased fro@ fhé’same lqt number
to guard against harvesting and‘prOceSSing variations;t'The vegetéblés
- were boiled in Waﬁer dnl&, until tender and puréed in a Waring

'  commerc%al blendef;"The proéedure_usédlfor éach vegeﬁable.is

outlinea in Appéndix.B.- The puréed green beans and,corn were passed

_ through}é sieve'to'remove the fibrous particles. It waé not |

‘necessary to strain the peas and carrots.
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One and one-half ounce wax—coated portion cups were filled
with the puréed Vegetable,-covered and frozen overnight at'—ZSOC.
»Each of the frozen samples was transferred to'individﬁal sterilized
bags, and .1abelled accordingly. :Zip—lbé freezer bags were filled
with thrée,samples of éach vegetable andAstoredvat 2590.'until

délivery.
C.. Delivery of Samples

* During the'month of August, all supplies were delivered to the
"éubjectS' homes. Frozen samples were packed in dry ice ih styrofqam
.coolers:to ensure.théir frozen state upbn.deliveryi Each mother
_Was'ﬁrovidéd With £hree samplés of each of the frézeﬁ vegetablés

- ard onévjar of each;of the3commercially~prepaﬁed{produété; -Mothers
were instructed to store the éémmefciai prodﬁcts a£ room température:
and once opened, in the réfrigeratdr. Thé'froéen éamplés were "stored
in the freézef unﬁilvready tp'be-used. A1l mothefs'were'supplied:
with é file4foldérfContaihing a letter welching'thémlto the studyi
E(Appendix C);-a'list_of instrﬁctipns'andfthe necessary forms for

recording results.

D. Experimental Plan

1. Schedule for Feeding Vegetables

In the event an allergic reaction to a new food may occur,
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it ié-usually recommended that new foods be introdﬁced té an infaﬁt,
“one at a time, allowing six to séven days before another ﬁew food_
is.introduced. On this basis, a sik;day cycle fér Serviﬁg eaqh of
the,vegeﬁables wasfdesigned. :The entire study took twenty-four
days to complete. A échedule'(Appendix D) for each of the subjects -
'wés'designed 80 no one vegetable Was'consistently served first or

last. The form of vegetable to be served wasbrandomly;sQlected.

2. Instructions for Feeding Vegetables .

Upon delivery of'samples, mothers received a list of detailed

instructions:(Appendix E), recdmmending the size aﬁdvtime of sérving;

- ‘as well as thé_preparation and' storage of vegetables. Approximately' _

j

thirty minuteé waé”Spent with each mother to ensure that.thé
instructionsvwefe under$tood and to étress thevimportance of récording
,results;;vIt.wésvreéommended that the vegetablé‘Ee served warm and
preferably‘dufing thelearly'éfternoon feeding.. A1l foods'and liduidé

fed before and after the vegetéble for that fééding were recorded.

. The mothers Wére informed that the CdnsistenCy and coldr:of'the.stOOIS

may change upon inﬁfoduétion'df a vegetablé. Suéh éhahges in stool
_patterns Weré to be recorded. = Mothers were advised not to force the
.infant ﬁo-eat.‘ It was also{recommended that.ﬁhe mothers do not‘fasﬁe
'the'vegeyéble first éé thei? reaction may infiuence the infanﬁ or

may bias their recordings.
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3. Questionnaire
On the first day of the study, all mothers completed a
questidnnéire (Appendix F) requestiﬁg'backgroﬁnd information on -

_each subject.

L. | Recording,of=0bserv§tioné

R .Followiﬁg éach'feéding, mbthers were instructed to complete,an
observation-sheet.(Appendix G). Acc?ptaﬁce or réjection'of each
Vvegetable,vthe;apprdximate'amounﬁ consumed, and a.descfiption of
ﬂwhat:the'inféht did to express a like or d151ike:forlthat'végetable
 were among thq'itemé to be recofded. A total of tweﬁty;four '

- observation sheets wefe supplied — one for each feeding situation.

-

k 5;' Criteria fbr.Measuring Degree of‘Preference
Sirice a verbal or wriften responée ffom theisubje¢ts.waS;not,
feasible, the‘foliowing critefia Weré>uSedito measure thé degree of 
preference for eadh-vegetablez ‘
a)  the mother's judgment that the infant liked or disliked the
| vegetable. | 0 .
'b) | the description Qf'gustofacial responses coupled with.physicalv

movemehts as written by the mother.

6. Pretest of Research Instrument

A pretest of the research instruments was'cohducted on four

infants ranging in age from three to five months. These were infants
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| whose motheré attended the St. Boniface Hospiﬂal Prenétal Clinic

and who had no previous exposure‘to fegetableé. Only one vegetablé
.Was used for each infant and the pretest was Qompieted in six days.
‘Mothers repprted'no.difficulties Withithe questionnaire, following
- the instrudtions;'adhering to the feediﬁg.schedule nor in'fecofding_

results on the observation sheets.

E. Collection of Data

1. - Collection of Results

| Because.the'mothérs were free ﬁovintroduce vegetables whenever
they_wished, the entife.study'tdok four months to cbmplete. Mothers
were requested to call the researcher when all their samples had beeﬁ
evaluated. The féééarcher ﬁisited'éach home to collect>the results.
At this time,.the dbéervaﬁion sheets were reviewed With‘each‘mothef

to ensure the datawere interpreted accurately.

2. Determination .of Preference Scores

The responses of the subjéCts;,aé recorded by the mdthers, were

classified into the following numerical categories:

6 = not fed

5 = 'ébviously.likeS'
L %[ seémé.td like
: 3 = indifférent
2 - seems to dislike

1 = obviously dislikes.
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-The results were categorized by a team of'three:judges working
independently of one another. Discrepancies were discussed as a

group and the variance resolved so that all judges were in agreement

with each score.

The basis for placing a response'in:a partiodlar category was
. deflned as f0110Ws.
(6) vegetable not fed

(5) obv1ously 11ked

If the infant ate all that was offered and showed fully p081t1ve
signs of engoyment:

- smiling, happy, contented

I

.wavingvof armsnand legs
~ opened mouth willingly

impatient for next'spoon

‘pulled spoon towards mouth

ate enthu51ast1cally

(h) seemed to like

If the 1nfant ate some or all that was offered but- dlsplayed no -

obvious signs of_enJoyment:A
- ate without fussing
~ mother's recording-of "seems to like"

- not as enthu51astlc, but no negatlve 81gns

(3) 1nd1fferent

If ‘the mother stated she~was unable to tell Whether the infant

liked the vegetable or not. " In some cases, the descrlptlon was vague
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and included both negative and positive reactions;
(2) seemed to dislike
If the 1nfant ate some or all, but w1th some negative
reactlons:

- frowned .

made faces

cried and fussed

would not swallow

mother's recording‘of."ddes not seem'to.like"
(1) obv1ously dislikes
If the 1nfant totally reJected the vegetable or ate a small

amount w1th obv1ous 51ons of dlsllke"

Splt out

refused to swailow ‘

I

made faces - frowned, grimaced

refused to_open mouth

I

cfied and fussed

pushed Spoon away

If the 1nfant was sick during a feedlnb, the average score for
thelother tWO days was used as the response. If the infant was 51ck
erlmore:thén two feedings, the score was omitted. If'éﬁ infant waé
'sick-during.a féeding,~reacted hegatively to the Veéetable,_bﬁt'ate-
" the béléﬁéé.of his feeding‘enthusiastically, a.scorelof ﬁwo:or'one

‘was givén, depehding on the intensity Qf-the reaction.
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V TRAINED PANEL EVALUATION OF PUREED VEGETABLES

Canned and frozen vegetables were evaluated by a trained
"sensory_panelr Sensory”quality judgments«were-made:on'the sweet,
sour and bitter taste intensity for all vegetables. Judgments were

made on a variety of textural parameters.
A. Selection'cfvPanel

A 31x—member panel con81st1ng of graduate and undergraduate
students from the Faculty of Home Economies, Univer51ty of Manitoba,
was selected from a total of twelve students. A1l potential panellsts_
had some degree»of experience in the area of sensory‘evaluationﬂ;:The

- panelists were_selected’on their_ahilit&ito identify mild solutions

‘ ‘of:the four basic;tastes and their ability to-rank.varied ccncentratiOns_ o
_cf different taste solutions. As part'cf the'preselection prbcess;
panelists evaluated the'vegetable samples acccrding.to their flavor'

and textural characteristics. .Their.ability»to detect and describe

‘j these characterlstlcs was alsc considered in the selection process.

A1l potential panelists were eager to partlcipate and expressed interest

in the project. -




B. Training of Panel

1. Env1ronment and Duratlon

- A1 tralnlng se351ons were conducted in the Foods and- Nutrltlon
Laboratory in the Faculty of Home Economlcs, Unlver51ty of Manitoba.

Panellsts were seated at a large table to fac111tate panel

dlscuss1on. Panellsts met for elght one—hour sessions over a perlod

~ of three weeks.,

2._ Magnltude Estimation

_ Maanltude estlmatlon, a ratio scaling technique, was used as the

-measurlng 1nstrument for the maJorlty of the sensory evaluatlon.

!

r'Ba51cally, this technlqne involves a331gn1ng a reference sample a
'certaln score and scallng the samples of interest agalnst the reference.

‘-For example, when evaluatlng the sweetness of vegetables, panellsts

were provided w1th a reference sucrose solutlon. The reference was
a331gned a score of twenty. If the sweetness. percelved in a
vegetable was half as sweet as the reference, 1t-was given a score

of'ten.-’If;the'vegetable was twice as sweet, it received a score of

'forty. Panellsts were familiar with magnltude estlmatlon, therefore,.

vonly a brlef dlscuss1on on the concept of ratios as it applles to

- gensory perception was given.
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L. . Textural Component

3h.

3. Taste Component
Panelists. were trained to identify the taste components of the
vegetables'and to scale their-ihtensity. IntenSities’were scaled

according to reference solutions of the basic tastes.

~ Panelists analyzed the textural characteristics of the

Vegetables. They practised scaling the various degrees of_a'textureW |

characteristig in relation to ‘a reference vegetable. Training

.continued until paneiists gavevrelativély consistent responses.'

5. - Results

Scores for both taste and texture training sessions.were discussed

in a group to ensure that all panelists were perceiving in the same

" direction. Panelists! scores were recorded from one session to another

and.exémined for consistencies. At thé'conclusion of the training

seééion, all panelists understood the method -of magnitude estimation

- and were consistent in evaluating the sensory Characteristics used in

this study.
C. Testing'ProcedUre B

1. Taste Panel Environment

" The samples Weré evaluated in a sound-proof, humiditchontrolled'

sensory room. Red lights were used to prevent color from playing
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- a role in the panelists! judgments. The panels were conducted

in the early afternoon and panelists were instructed not to eat

lunch until.after each session was completed.

2. . Preparation and Serving of Samples

The frozen samples were prepared in the same manner as that
"'fnsed for the 1nfant,study. They'were prepared several months prior

- to the training and were stored at —25 C. 1n-three—quarter‘ounce_
:_viplastic portion cups. The camned regetables were: placed in identical
cups- 1 samples were covered and coded with randonly selected three
digit numberSQ‘ The order of.servingVWas also randomly'selected.< To
- allow for adednatevheat penetration, samples were placed.in water
baths onlwarming trays, thirty ninutesbbefore panelists were due to
arrive and were heated to a temperature of 55°C.

" In addition to the samples; each panelist received a tray.with

three reference taste solutions, a reference vegetable for. each of

- “the texture parameters, appropriate ballots (Appendix H and I) and

other_necessary items. Tap—dlstilled water was avallable for rinsing
- -and unsalted soda crackers-were also available. No group. discu331on

followed these sessions.

3. Taste Inten31tv Evaluation

INER vegetables were assessed according to the degree of sweetness
perceived in relation to a reference solution of two percent sucrose

(weight by volume in tap-distilled water). Only those vegetables
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which were found to contain some degree of sourness or bltterness
were - evaluated for these characteristics. |

Thus;vcanned peas, canned carrots and canned beans were
"evaluated for intensity of‘sourness. These were~compared to a
0. Ol% citric acid solution (weight by volume in tap—dlstllled water)

Excludlng frozen peas and canned corn, all other vegetables were

, evaluated for bitterness. The reference for bltterness was a O 09%

caffeine solutiOn (weight by volume 1n tap—dlstllled_water);

L.  Texture Evaluation

All vegetables were evaluated.for viscosity and dryness. 'feas
and corn were evaluated for-chalkiness, moutheoat and adhesiveness,
Carrots and beans were evaluated for'pulpiness'enlx as the o
aforementiened characterlstics were absent from tnese:vegetanles;
.The reference-sample.for each enaracteristic WaS'one ofdthe Veéetable

samples which represented a good_example‘qf'that characteristic.

5. Degree of Pleasantness of Vegetables and Reference Solutions

Panellsts were 1nstructed to rate the degree of pleasantness for
each of the reference taste solutlons and for each of the vegetable
samples.: The se judgments were based on a nine~point category scale

(Appendix J and K).
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6. Intensity of Overall Flavor

Panelists were instructed to rate the degree_of overall flavor

”'intensity for each of the vegetable samples, utilizing a nine-point

categofy scale (Appehdix L).

l7. Inten51tv of Vegetable Flavor

- The 1nten51ty of vegetable flavor for-each sample was Judged

- using the same'scale‘as mentioned above (Appendix M). -

8. Power FunCtions‘
1) Stlmull '

In order to derive a power function for each of the three tastes

; .

; 'con31dered in thlsvstudy, panélists were 1nstructed to assign ratlos

to a series of eoncentretions of sweet, sour and bitter stimuli,‘fThe'
coﬁcentraﬁions osed are foond in Appendig'N..fIn‘each case, the |
referenceISOlution was the'same conoentratioh as that ﬁsed'in the
tasteAintensiﬁj evaluatlon.s_

ii) Order of Serving -

The order of“serving was fandomlj seleeted_exceét‘fof the two

highest conCentrations of each.stimuli., To avoid fetigue,’these

'samples Wefe tasted last. Panelists tasted the sweet stimuli first,

followed by ‘the sour stlmull. The bitter stimuli was evaluated last.

= Panellsts were 1nstructed to rest between samples. Following thef,

completlon of each set of stimuli, they were 1nstruoted-to take a
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'~ ten minute break before beginning the next set. Appropriate ballots

(Appendix 0) were used.

vT ANALYSIS OF DATA -

A11 data from the taste intensity and texture evaluation tests

- were analyZed_using'a_Factorial Ahalysisldf Variance and Duncan's
Multiple Range Test.r Linear regression‘was used to determins the

power fdnctiqn‘for each of the swéet,_éour'and bittef‘sﬁimulié
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RESULTS AND DISCUSSION:

FollOW1ng a report on the. descrlptlon of the sample, the
| flndlncs related to infant vegetable preference and the sensory

analysis of these vegetables wili be presented. The relatlonsh;p '

between;uegetable preference and sensory characteristics will be

discussed.’

T DESCRIPTION.OF SAMPLE

A. Size of Sample

or the initial fifty mothers who volunteered to have their
infants participate in this study, only,fortj—three (eightyesix
- percent) completed reports were obtained. This'decrease'in sample
51ze was’ due to several factors. One famlly left Winnipeg; three
infants became 1ll prlor to the study; one phy81c1an "recommended
-commer01ally~prepared vegetables not be used- and one mother decided
to breast-feed beyond ‘the” study perlod. Fallure by one mother to
follow 1nstruct10ns resulted in the loss of another subJect. As a
: result, data from forty;three completed questlonnalres regardlng
’ current 1nfant feedlng practlces are reported
The - sample con31sted of twenty—four males and nlneteen females
| ranglng 1n age from six to nlneteen weeks. w1th the exceptlon of
one premature 1nfant, all subJects were. healthy, full—term infants."

On thevflrst day of the.study, mothers completedvaA
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. questionnaire (Aﬁpendix F) which_reéuested information on the
- subject's past feeding experiences. Completed questionnaires
from forty¥three mothers providé_information.on the.type of milk
fed at birth, milk presently used, and the age of introduction
to solids.- As~the-sample WéS not éelected réndomly and the
majority of mothers had attended'the prenatal clinic, the extent
to whiéh-ﬁhetfindings‘in this study'réfleCt-curréht:pfaCtice is ‘ 
mﬁnceftain,. |

Moﬁhers were alséﬁaskéd té indicate their infants! pfeferences
for a variety‘af solids. It-éhould be noted here that these
preferences are merelylthose'perceived by ﬁhe'ﬁothéfs and should
noﬂ'be taken as definite likes and dislikes. While the-results
:rélating tovlikés and dislikes'ére writtén aS‘sﬁch,'they should be -

thought‘of és>"perceived to prefer" of "perceived to dislike."
B. Types QfVMilk

1. Birth Milk

. Almoéi seventy-five percent of the Sﬁbjects.were breast—fed
';4gt Eirth'(Table 1.1). Ten infants (23.2%) were‘fed'axcommeréial
milk formula. Twovinfants were fed both breast milk and commefcial
formula.%iThis inforﬁétion contrasts sharply wifh prévioﬁs rgsearch.
.From 1956 td"l960} the incidence of breasﬁ—feeding iﬁ the United
States declined. One in four infants was breast;fed_upbnﬁleaving.

“the hospital while the remaining seventy-five percent received




Table 1.1

‘Description of Sample by Milk Fed at Birth

 Typé of Milk = __Number - 'Percentage

" Breast - ‘ - . 31 O T72.1%

" Breast/Commercial Formula . 2 L%

Commercial Formula * . 10 23.2%

- % Similac, Enfalac
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" . prepared- formula (Rivera, 1971).. It has recently been’ estimated
. that twentyrpercent.cf infants lees-than one month of age are
- breast—-fed in the United States (Fomon, 1975). Perhaps the large
.'number of infants being breast—fed in this study refiecte-a btrend

towards increased interest in breast-feeding.

2. Present Mllk

A varlety of mllk was fed to the subgects at the tlme of the

study (Table 1. 2) Of those subJects ‘breast—fed at birth, only
- five (11%) Were'stlll,rece1v1ng breast milk. . Elght ‘infants were in
athe process of being weaned, two to a COmmerCiai formula and six to
two percent milk. 'In the past, most of the fresh cow's milk fed'to
.1nfants was whole milk, but two percent and sklm milk dare. also used
now (Fomon, 1975) of partlcular 1nterest here, ‘is. the large :

rpercentage (39.5%) of infants rece1v1ng “two percent milk compared

to those infants (5%) receiving whole mllk. None of the subJects
. wWas consuming sklm milk. By comblnlng-the percentage ofﬁinfants‘
being weaned on two percent milk; theAtotal number of infants~on
f low-fat milk'rises to twenty—three (53.5%), The popularity of-using
two percent milk in this study contrasts sharply with that _reported' |
‘by Harris and Chan (1969). ApproXimately siity;percent of three -
hundred and elghty—three 1nfants were taking Whole cow's milk at
four months of age. Perhaps the 1ncrea51ng use of two percent milk

~in this studyvreflectS‘the current concern over infant obesity. .
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Table 1.2

Description of Sample by Milk Fed at Present Time

(W= 43)
Type of Milk B 'All Number - '.1 "Percentage
Bﬁeast . | ,. - o 5 : " , C11.6%
' Uhole S a 2 T
Tﬁo'Peréent - R A . 39.5%.
Commercial Formula : v:ll, o _jl 25 .6%
Breast/COmmerciai Formula: _ ',2  : ‘ 4;7%
Breast/Two Percent Milk.v 6“ S ": C14.0%

% At introduction to vegetables




C. . Introduction to Non-Milk Foods

1. Fruit Juice

The”ages at which subjects were introduced po”frulf juioes can
be seen in Table 1.3. Ten subjects did.not recelve fruit juice.
Of those subjects:receivlng‘juice, almost'nineﬁy”percent had tasted
juioe at'less thanrthree months of-age. ConSidering.the entire
sample (N=43), approximately.seventy peroent had‘oonsumed fruit
juice‘before_three months of age. Maslansky's (1971) ‘dietary
' analysis,of four hundred and_fiftyfone infants revealed forty .’
.percent were fed fruit juice byvthree‘months of age. |

Apple juice was most frequently served first (51 5%) followed
by orange Julce (36. N%) and prune juice (9.1%).

Mothers reported on their 1nfants' preference for fruft juice..
_'Table l;h shows the types of fruit juices served and,of{these juices,'
which were reported to be preferredior‘disliked.by-the‘subjects.
Ip’appears thaf'applefjuice-Was mosp popular, followed by orange
Jjuice,- Apple‘juice was'served to twenuY—six infants. Of these,
fourteen infants preferred it end'five disliked it oompared to
- other fruit juices. Sevenvof.seventeen-infants'reoeiVing orange
Julce preferred it, while three disliked it. Prune juiée was
~ served. to five infants, preferred by none and disliked by two‘
infants. Grapefruit juice was disliked by one of the.two infants who
. reoeived iﬁ. No preferenCe.or dislike.was reported for five infants

-receiving pear or:pineapple juice. The findings of this study are




Table 1.3

L5,

Description of Sample by Age of Introduction to Fruit Juice

23.3

Cumulative Cumulaﬁive‘
Age - Number . N=33 N=373 Nf43 N=43
< A‘weeksk 5 15.2 - 15.2 . '111,6i 11.6
he8 weeks 8 2.2 39.4 18.6 30.2.
" 8< 12 weeks 16 485 87.9 37.2 67:4
12 weeks aﬁd‘qver'~ Cl 12.1 100.0 9.3 6.7
NO’Juice". w10 | 100.0
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Table 1.4

Description of Sample by Preference for Fruit Juice :

| (n=33)

“Type of Juice Had ‘ prefer . . = Dislike f
Grapefrﬁitf  -:_‘ o 2‘ e .' _ -
Prune i o '. 5 | S | ' ‘: .
Orange 17 3
dpple 26 o 5
Pineapblé.  A - L - o IR

Other * .~ 3 . L

% Mixed Fruit Juice
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comparable to those of Maslansky et al (1971). ‘Both apple and
orange juice were most preferred, although the order of preference

was reversed.

| .Cereal was cons1stently reported to be the flrst solid food
introduced into the-lnfant's diet. Only one 1nfant had not recelved
vcereal priorvto the 1ntroduct10n of vegetables. The age of
llntroduction to cereals can be seen in Table l.5. An early
introduction to cereals ‘was reported. .FOrty percent receired cereal
at less than four Weeks of age. Almost elghty percent were consuming
cereal under elght-weeks of age. Harrls and Chan (1969) reported
-that elghty percent recelved cereals by one month of age. In 19553
Beal (1957) found that 1nfants were introduced to cereal at one month
.of'age. ~ The flndlngs of thls-study.reveal cereals-are;lntroduced at
a later age than in the past. However, this is not in agreement -
with current recommendedrfeedlng practices..lln 1976, the Manitoba"
Department‘of Healthfand Social DevelOpment in conjunction with'the
Manitoba Medical Association recommendedAthat cereals helintroduced
at three months (Manltoba, 1976)." -

In this study, almost 31xty percent of the thlrty—three
1nfants under eight weeks of age were reported to llke cereal when
flrstvoffered. The degree of acceptance was’ hlgher than that ,
,_reportedrbyﬂBeal (1957).. Oof thirtyeseven infants given cereal-

by two months;of age, only thirtj—two percent readily accepted it




_Table 1.5

Description of Sample by Age of Introduction to Cereal

RO T Cumulative # % et A
__Age Number Neh2 . Neh2  Nel3 N3
Chweeks 18 2.9 k2.9 1.8 1.8
<8 weeks 15 35.7 8.6 - 349 76.7
8 < 12 ﬁeeKSj . | L 9.5 - 88.1 9.3 | 86.0
12 weeks»aﬁd over . 5 11.9 100.0  11.6 97.6
o Gereal TR T 24 100.0




Bt e LT PN S P NP

L9

" when first offered.. Fourteen subjects disliked cereal and,

of these, seven refused to eat it. Only initial reactions of

infants to cereal was recorded. No further information was

‘obtained on later acceptance.

3. Fruit

The maJorlty of subJects received frult prlor to the -

introductlon-of vegetables. Table 1. 6 shows the ages at Wthh .

fruit WaS'introduced. Only thlrteen subgects were fed vegetables

-before fruit. Less than ten pércent of all subgects received fruit

before four weeks of age and forty percent ‘before eight weeks._‘

These flndlngs deflnltely contrast w1th those of Harrls and Chan
(1969). These lnvestlgators reported flfty percent of 1nfants
were offered frult by one month offage, and«elghty—three percent
at two months pf age. While the age of introduction to fruit in
this study is later than that reported in,léég, infants are still -

beinngffered fruit at an age earlier than that currently being

‘ recommenﬂed. Tt has been recommended that Fruit be introduced at

four and one-half months of age (Manitoba, 1976). It is also

‘.recommended_that vegetables be introduced before fruit as infants

may -develop a preference for the sweet taste of fruit and rejeet
evetables. |
Bananas were ‘the frult most commonly introduced flrst,
followed by peaches, pears and applesauce. Nlnety percent of the

subJects were reported to have llked frult when flrst offered.

"o to Fru

6.9_'“
L 32.6

18,6

1.6

30.2:
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Table 1.6

Description of Sample by Age of Introduction.to Fruit.

. : N . L N . . : N ‘
. ' % Cumulative ?o ;’/;o ~ Cumulative 72

Age | Number _ N=30 _ N=30 N=4,3 _N=143
X weeks .3 10 . 10 B 6.9 6.9
<8weeks 1 K67 567 32.6 39.5
>8 < 12 weeks | 8 26.7  ~83.}+ v . "18.6 , 58.1
S 12 weeks | 5 6.7 100116 €9.7

No Fruit < - 13 | | ~30.2 100.0
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aWhile no subject refused_to eat the fruit,vonly ten percent disliked
dt. Commercially;prepared fruits were used by seventy-five percent'
of the mothers in this study.. A hiéh_degree of_acceptance for |
f_fruit hasibeeh reported'hy other investigators (Beal, 1957;
Guthrie, 1966- Harrisoet al, 1969; and Maslansky'et al, ”1971)

: The mothers reported on the types of frult served and which
fruit was most preferred and Wthh was dlSllked (Table l 7)
jBananas appear to be most preferred, followed by pears and

'applesauce. Peaches,_aprlcots and prunes were most often dlsliked.-

.

Thevmajority of infants had not;beeh_introduced'to megt'at the:
time of the study. Only four:infants, all less,thah three and one-
'half months of age, received meat._ The_mothers of three infants“
reported foliowing the advice of,their‘physiciahs regardihg the
ihtroduction of solids. Thisvpr0cedure ds not‘compatible with current
recommendations of introducing meat at siXJﬁonths:of:age (Mahitoba,
1976). Mothers reported that only one infant liked.the meat_Wheh
| flrst offered. Other researchers have reported.that meat fs not .

w1lllngly accepted by most infants (Beal 19573 Harrls et al, 1969).




Table 1.7

Description of Sample by Preference For Fruit

- (w=30)

52.

Prefer

" Dislike-

Type of Fruit  Hed

A‘Apricot - - YA

Peach - 25
- Plam 6

' Pineapple *?; ;' 6
Appleséuce" - A | 25
Prune o | 8
Pear | R 27

' Banana 25

- 10

18

=W o~
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5. Vegetables
Introduction of vegetables was the main interestlin this study.
Mothers Were not advised to introduce vegetables atﬂany'particular_
age. As a result, they Were'_introdnced into the sutje'_cts" diets
at varying_ages (Table l.8).‘ Forty percent of the infants were
offered vegetables at less than three months of age. Three 1nfants
Awere fed vegetables as early as six to elght weeks of age. .
' Recommendedwage of introduction to vegetables is four months
(Manitoba, 1976). | | |
Oceasionally, problems.may oecur‘with the lntroductionvof

varions foodﬁgroups into the infant's‘diet. HoWever, none of the
- infants in thls study exhibited an allerglc response Lo any of the
vegetables. Neither the cannedrmr-the frozen vegetables resulted
in‘any serlous intestinal discomfort. Four infants suffered‘from‘
gas and/or oonstipatlon’after consuming canned or frozen peas.. There
were two reported cases of gas for each of the canned or frozen beans;
Whlle oorn is not-usually-one of the flrst Vegetables 1ntroduced into.
_the 1nfant's dlet,'no harmful effects appeared from d01ng 50. Three'e
1nfants were reported to have loose stools after eatlng canned or
- frogen corn. There 1s, however, no ev1dence to 1nd1cate that these

. effects were due. solely to the 1ngest10n of these vegetables.




‘Table 1.8

Description of Sample by Age of Introduction to Vegetables

- 6¢ 8

.18<20

RGN

(Wéglecs) __Number .% Gmnu.lat'ive %
3 7.0 - 1.0
8<10 7 16.3 23.3
10<12 g 18.6 1.9
12<1y 12 -'.27.9' ’ - 69.8
14<16 6 | 1.0 1 83.8
6<is 3 o3 93.1

' 3 "'7.0‘ | 100.0 -
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6. Ba31s for Introductlon of SOlldS

Mothers were asked how the time to 1ntroduce sollds was
determined. Approximately forty percent followed'the‘adVice of
pheir physieian. Twenty percent'declded to introduce solids,based
' on’personal ekperienoe-and five percent,relied on the»advice of
reletives endvfriends. 'Nijother reported her decision stemmed
solely from books and magazines,‘prenetal cllnics or public health
nurses. Eleven mothers gave multlple answers of the aforementioned
and five reported other varied reasons.' Harris ‘and Chan (1969) foundi
that the magorlty'of mothers repeatedly 1ntroduced foods at an-age

earller than that recommended by phy81c1ans.

7. Discussion on Age of Introduction to Solids
| It appears that 1nfants are stlll being introduced to. sollds
at a relatively early age. Flgure -1 graphlcally 1llustrates the
ages at which solids and fruit Julce were introduced in thls study.
At less than twelve weeks of ‘age, almost nlnety percent of the
‘subJects had recelved cereal, seventy percent had frult Jjuices,
sixty per’cent had fruit and forty percent; had vegetables. -
The age of 1ntroduct10n to sollds was f1ve to six months 1n '_

‘1949 and s1x weeks or. less in 1958 (Commlttee, 1958) Current trends
in 1nfant feeding practices over the last flfteen years have not been -

. established.. Compared to the practices in‘195§, infants in this
study received solids at a much later sge. However, these findings

do not, agree with the recommendations set out by the Manitoba _
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AGE OF INTRODUCTION TO SOLIDS AND FRUIT JUICES

© Legend:. ‘ |
@ Cercal (N = L2) '

. Q TFruit Juice

e - . O TFruit. (M= 30)
A o A Vegetables (N = A3)
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'
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- Department of Health and Social Development in 1976. Anderson

‘and Fomon (l97h) recommend that up to six months of age, there is

57

an adequate intake of all essential nutrients without solids. Tt

seems;'thérefore; that solids are still being introduced earlier

than what is nutritionally necessary.

D. Vegetable Preference Scores

1

Each vegetable was fed for three consecutive days, hence there

are three preference scores for each vegetable. The.scores range

from one which represents "obviouSly dislikes" to five for M"obviously

‘likes". A score of three signifies indifference. The technique used

" to determine vegetable preference has been discussed earlier (page 30).

' The following abbreviations have been used in the graphs and

tables:.
‘cnd pref
frz pref
cert
' fcrt“
 c§ea
‘:fpea
'A_Cbns
fbns
: ccrh

fern

i

canned preference
" frozen preference
“canned carrots

frozen carrots

canned peas :

frozen peas

canned beans

frozen beans

- carmned corn

frozen corn
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1. Comparison of Consistent and Inconsistent Scores

A.cOmparisonvof the‘"consistently like" scores for each
-'vegetahle is diSplayed in Fignre'Z ‘That is, those vegetables
which recelved a score of four or five on all three days. Canned.
corn had the hlghest percentage of "con51stently-11ke" scores‘
( 57 9%) while both frozen and canned beans had the lowest (39 5% ) . |
A comparlson of those vegetables "consistently dlsllked" on

all three days is shown‘ln Flgure 3. That-;s,,those vegetables
which recéived a score of one or two on all threeedays.'fAlmOSt'
thirty percent of the subjects consistently disliked. frozen beans, .
followed'closélyjby twenty-seven percent consistently disliking
_camaed carr’ots.: vApprO}d'm_ately fifteen percent of the infants
cOnsistently disliked all othervegetables. : |

- There were many times when the preference for a vegetable
p varled from one day to the next.‘ Thése were termed "1ncon51stent"
scores. A comparlson of the vegetables rece1v1ng 1ncon51stent

scores 1s shown in Figure h Over forty percent of the 1nfants were

1ncons1stent in their preference for canned beans. Less.than}twenty;‘,'

five percent of.the subjects had 1ncons1stent}scores for canned
carrots,~frosen peas and canned'corn

' Only one or two 1nfants remained con51stently 1nd1fferent to
most of the»vegetables. Mbthers reported they were unable to.
. determine.whether the vegetable was liked or dlsllked. No
consistently indifferent scores were found for frozen carrots or

~ canned peas.
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- 57.9%

55.3% 55.3% 55.3% 55;3% -

M'Q‘Za :

39.5% 39.5% -

"cern fern fert fpéa cpea cert cbns fbns .

Vegetable -

Figure 2
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COMPARTSON OF "CONSTSTENTLY DISLIKE" SCORES (Z 2)

Perceht

30 28.9%
’ ©26.3%

of

. 20
‘Infants - -

18.4% | |
— 15.8% 15.8% 15.8%

10 -

13.2% 132% "

','fbns cert - fpea fert cpea ffcfn cbns cecrn
Vegetable

‘Figure 3

60.
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COMPARISON OF INCONSISTENT SCORES

o
o4 ||
Percent o |
0 ]| | 28.9% 28.9% 28.9%
. —1 26.3%
-0 g . ' :
- Pl 23.7% 23.76 23.7%
Infants

ébnS~ fert cpea . fbns bern cert  fpea écrn

- ~'Vegetable

Figure L~
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Tt is interesting to note that cammed corn had the highest
percentage ofv"consistently like" scores, and the lowest percentage ;

for "consistently dislikeﬁ'and "inconsistent" scores. On the other.

- hand, frozen beans had the;lbwest percentage of “"consistently like"
scores ahd the highest forv"consistently dislike". Canned carrots

fbllowed7a similar pattern. Sixteen infants were inconsistent in

their'preference for canned beans,'while'apprbximately nine infants.

. had inconSistent'scoresvar.ail other vegetablés. ‘This suggests ‘

that iﬁfanﬁs‘weré more confused over preferenée"fdr'canned'beans.
Only one iﬁfant'was found to consistehtly iike;all,vegéﬁables when .
offéred,'while;one was found to dislike all vegetabies.'vBécause

of these large'humber ofviannsistent-sgofes;'it was felt that the"
‘trends of possible.preference emergiﬁg %rom;thé statistical anélysié |
- should be'écknowlédéed';nd_treated‘with,some‘consideratioh; |

| Fromn Tabie 2; it can be éeen that canned cérrdté, canned beans -

.  ahd frozén beans were "obviously 1iked"4by five or leés,infants.
‘(i.e; spdréé éf five for all three days). More ﬁhaﬁ three times

' aS;many,infants obviouély'liked frozen.corh and‘frozen_cérrotsv

compared to the'aforementioned vegetables. Canned carrots were
obviously disliked by seven infants (i.e. scores of one for all

°ﬂhree days). No infant obviously disliked canned corn on alljthfee

days.
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- Table 2

Number of Infants Who Obviously Liked* -

" or Obviously Disliked** Each Vegetable

Vegetabig L Obviously Liked. : ,‘Obviously'Disliked.
cert - ) 5 ‘ o |
. fert L 12,
épéa | : - iO.
fpea - '_#i _' 1
cbns oo . - ‘: '3 
fons - ' ‘h

cern ' , 12

D OOoE RPN N

fern - 15

"~ % ' Preference score of 5 for all three days

** Preference score of 1 for all three days
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2, Comparison of Preference Scores on First and Last Day of Feeding
r Table 3 shows tne number of infants who liked or disliked a
vegetable the first time serVed, but did not do 50 on other feedines.:
.Also shown here 1s the- number of infants who llked or dlsllked a
"vegetable on the last feedlng but dlsplayed an Opp051te preference
“on the flrst two feedlngs. Very few of the 1nfants liked a |
“vegetable the first tlme offered, and dlSllked it on subsequent _
‘_feedlngs.: This occurred w1th three 1nfants when fed canned beans
and w1th two infants when fed frozen carrots, canned peas and canned
c'corn._ Sllghtly more subJects disliked a partlcular vegetable the
first time offered, but llked it on the ‘next two feedlncs. Six
i'subgects reacted in this manneer1th canned beans and five with
'frozen carrots., No infants were found'éo disldke canned carrotsb
or frozen beans on the.first day, and llke 1t on subsequent feedings.
_ Three or four 1nfants liked frozen ‘beans, frozen peas and canned peas>
ithe last time served, but not on prev1ous feedlngs. ThlS suggests |
- that perhaps some vegetables were more acceptable as the infant’ |
~_became more familiar with 1t.p Infants d1d not seem to tire of -
‘eatlng the same vegetable three days in a row. Only one 1nfant
disliked frozen peas and one disliked carned beans_on:the last day._

served. On_preVious feedings, these vegetables were liked.
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Table 3

Number of Infants Who Changed Préferenca Scores.”

“On Fifst‘and Last Day of Féeding '

Liked First Disliked First =;Liked'Last - Disliked
. Day Not ‘Day Not Others -~ - Day .Not Last Day
VEgetable.'v' Others L ' Others " Not Others'

- cert 4 v» 0 0 1 “ ' 0
vfcrt | ' ) é 5 1 O.
opea 2 2 L o0
fpea o 0 2 3 1
cbhns 3‘ 6 0 1
fbﬁs | i 0] "3‘ . .  0

. ccrn. o 2 o 2 | :O". 0

Cfem 0 2 1 0
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3. Infant Expressions of Preference

The manner in which an infant expfesses his food preferences
has met_with little attention in the literature. The findings of
this study indicate that infants do have vegetable preferences.
However, it appears that infants, like adults, are individuals with
- individual preferences. Some of the commonly_cited expressions of
preference as repbrted by mothers in this study are as follows:

Positive expressions:

"ate enthusiastically, pulling spoon towérds him™
- "eagerly opens mouth.for next spoonful"
- Mangry if not fed fast enough"
- "smiled and cooed throughout feeding"
- "happy, cbntent, ate willingly" |

Negative expressions:

~ "spit it all out®

- "refused to open mouth after first taste"

— "scowled and grimaced" ‘

~  "blinked rapidly, shivered, and eyes started to tear"
- "closed eyes and made angry faces"

— 'pushed my hand away and backed away from. spoon"
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Eg' The Measurement Tool:

The measurement tool used in this study was insensitive to

- ‘measuring the "degree" of preference. However, for.approximately .

seventy-five percent of the infants, it was clearly possible to
determine a like or dislike for the magority of vegetables.
‘The large number of 1ncon31stent scores in this study exemplifyv

the difficulties 1nvolved in obtainlng 1nformation on 1nfant

"vegetable preferences. There are a number of uncontrollable factors:

involved in a‘study of this type. An infant who'is extremely'hungry '

may consume-the vegetable'willingly, only'to_refuse it the next day -

3 1f his hunger is not as great Similarly, a hungry infant may
‘reJect the offered vegetable because he only wants milk to satisfy
'hiS'hunger. If the infant was sick, -fussy or discontent on one day,

| the vegetable may be refused, but accepted the follow1ng day.

The measurement tool was also vulnerable to a variety of

. uncontrollable factors. The recording of results was the sole

- responsibility of the mothers. - Due to time and finan01al restralnts, .

it was impossible to have outside observers record‘each 1nfant?s

- reaCtion-to the vegetables for twenty;four days.5.Because mothers

are so familiar'with their infants,‘it-was'felt that-thevaould be

the bestgjudge;of preference,_ However,»this'situation may lend

'_ itself'to a certain amount of bias. The present'concern over the

addition of salt, sugar and other additives to commerc1ally‘stra1ned

 infant food may have biased some mothers against the canned




68, -

vegetablesf The preparation and»ingredients involved in the
vegetables used were not divul&ed Mothers were merely informed |

-as to the identity of each vegetable. However, because of the |

:7_packag1ng, it was easy to determlne that the canned vegetable was

. a commercial product. . Tt was recommended that the mothers dld not
taste the samples, to av01d conSC1ously or uncons01ously 1nfluen01ng
the 1nfant, partlcularly 1f the mother found the vegetable

unacceptable.p It is not known how many mothers complled.w1th this

recommendation. A mother's personal preference for a vegetable may
have blased her observatlons and recordlngs. One mother reported
that the reason her 1nfant d1sllked peas was probably because she
dldn't llke them elther. Slmllarly, one mother reported that corn
was her favourlte vegetable 50 1t wasn't surprlslng that her. 1nfant

llked it also. Maternal pride concernlng the acceptance of

vegetables may also be a factor 1nvolved (Butler et al, 1954; Guthrle,
'1966). Acceptance -of vegetables may be seen by some mothers as a
"~ .sign of achlevement. One mother whose infant dlsllked all vegetables

-was extremely upset over thls reJectlon. Several mothers proudly

"declared thelr 1nfants' love for the maJorlty of vegetables.
The mother's degree of interest in the study was .reflected in
-part by the information conveyed on the observation sheets. 'Those

mothers who appeared extremely interested in.the_study provided vivid

description,.while.others, who may have.been less interested, were
f‘less verbose._ Some mothers may have been more perceptlve in observ1ng :

.'_1nfant reactlons.b The ability to write and communlcate effectlvely.
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© I Was undOubtedly'g faétor in recordiﬁg results. Seﬁéral mothefsf :
suggested it'wdula have. been eaéier.to have‘a:liSt of reactions

to check againétirathef'than describé them themselves; It is |
also possible that a "halo" effect may have existed in the
-rebording»bf results. Mothers were askéd to'complete,eéch |

observation sheet immedistely after each feeding. If these sheets

"wére not completed daily, but perhaps completed'after several days,
the mother may have assumed -that reactions were similar to the last
: reéorded reaction. HHence; important information may have been

omitted.
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I SUMMARY OF ANALYSTIS OF INFANT VEGETABLE PREFERENCES

AND SENSORX EVALUATBDN OF . PUREED VEGETABLES

"To ass1st the reader in understandlng the data.analyses,
‘Table L represents a brlef summary - of the way.in which the data
. were analyzed. Infant vegetable preference was determlned by
analrzing:the data in three separate ways. A trained panel |

evaluated the sensory characteristics of all Vegetables aecording

to the parameters outlined in this table. The relationship between

those vegetables preferred or less preferred by'infants and the
sensory characteéristics of theselvegetables will be discussed in

subsequent sections.

. IIT INFANT VEGETABLE PREFERENCES

A, Analysis of Preference Scores

1. Slze of Sample

" The ‘data from thlrty;elght subJects were analyzed for vegetable

vpreference. The results from five of the subJects were dlscarded

because the infants were not fed one or more of the vegetables.




Table L

Summary of Analysis of Infant Preferences and Sensory Evaluation of Puréed Vegetables

I Infant Vegetable Preference

Analysis -
1. ALl Sﬁbjects
2. Age Groups ‘
. AGE1 (<« 10 weeks)
AGE 2 (10 < 16 weeks)
AGE 3 (> 16 weeks)

3. Feeding Reglme

 Vegetables Tested

cammed carrots

canned peas
canned bearns
canned corn
frozen carrots

frozen peas

frozen beans .
frozen corn

VEG 1 (fed vegetables first)

VEG 2 (fed fruit first)

(ccrt)e

(cpea)
(cbns)
(ccrn)

(fert) .
(fpea)

(fbns)

(fern)

II Trained Adult Panel Sensory Evaluation

' Taste Intensities: B ‘Sweetness

. Sourness
Bitterness'

Texture Characteristics: Viscosity
‘ - Dryness
Mouthcoat
Adhesiveness
Chalkiness
Pulplness

" Intensity of Overall Flavor

Intensity of Vegetable Flavor
Degree of Pleasantness
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2, Analysis of Results

Results ﬁeré'analyzed in three different ways. .The initiai
”anélysis included all thirty;eight gubjects.'.To-test the effect
due to'age, subjects were divided intovthree age groups. The
effécﬁ‘due'to previous feeding regimé was tesbed by dividing the
sﬁbjects‘into two groups — those fed.vegetébles first énd_those
: féd fruiﬁ before vegetables. . The hypotheses tested in each of
these categories will be shoWn'witﬁ an accompanying tablé,of the
'-fiﬁdingsfv Differenceé in preference were determined:at‘the five
'pefcent-léve¥;of sigﬁificancei Prdbébility levéls of less than
0.20 are alsb‘shoWn in_the tables as they may be indicative of
trendé'iﬁ préference; .For théée,hypothe;es where a large numbef
of variablés_are analyZed, only tﬁose.variables Witﬁ pfobabilities

of less than 0.20 are listed.

3. ﬁis;ussidnvof Non-parametric Statistics
The datélwere analyzed using a'ﬁariety,of‘nonéparametric

-statistics. The;Samplé Was»noﬁ randomly selectéd and the majority
" of mothers had attended the pre-natal clinmic. The extent to which
.theSe preférences reflect those of the»infant_population:in general
is uncer@aiﬁ. 'Infant'vegetable prefefences were-ﬁased on a one to
five.catégory‘scale. Thus the data were of an_ordiﬁai naturé and
were not‘aﬁenable.té,parametric statistical anaiyses. bA brief |
-laiécussiOn 6f the non—parémetric statisfics:used_in»this sﬁudy is.

given below.
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Wilcoxon Matehed—Pairs_Signed—Rank Test:

vThis'test.is a non—parametric-t—test employing twp,relaﬂed -
groups (Siegal, 1956). ItAtakee,into consideration the magnitude
-of the difference betWeen,two'seores. Al differenee scores are
ranked in order of their abeolﬁte value. Each rank'is”assigned'

the eign of fhe difference seorew If the‘nﬁii hybethesis is true,

the sum of the positive ranks and the sum of the negative rarks
should be about equal. Signifieance is deterﬁined by comparingv'
the calculated value_of "z"'wiﬁh those found in.a tebievof
probafilities for values of "zt in the normal diétribﬁtioh.-

An exampyefof how this étatistic is uéed”caﬁ'be seen in Table
36;1.. The_differenee scores for frogzen corn minus frezen beansywas
i‘twenty for £he ﬁositi#e ranke:andeeleVen{for the negatiee ranks,

This means that twenty infants preferred frozen corn over  frozen |

<beens, and only eleven infants had a greater preference for frozen

‘beans over fro2en corn.::Thefefore,:ffezen corh'is the preferred
vegetable.. ! A |
‘Marmfwﬁit'n_ey U Test:.

| This is'a.neneperametric_t;test employing two independent
.groupsb(Siegal; 1556). Scores ffom both greups are combiﬁed ahd
ranked with éach score's identity being maintained. The statistic,
U is given by the nuﬁber of times avscdre in group B precedes a
score_inwgroup A.T'The'greater of the tﬁo mean rénksiindicaﬁes
the Vegetables which received the highervscores. Significance is .

determined by comparing the calculated value of U with those found‘

|
H
i
i
|
1
!
{
i
|




‘ Thee

in the_table of'critical values of U in the Mann—Whitney‘Test.v

Friedman Analysis of Variance: | |

This test employs more than two related samples (Siegal, 1956).
Scores in each row are ranked separately and these ranksvconstitute
the data of the test. The ranks for each colunn are totalled, and.
1f these are about equal, the null hypothe51s is accepted.
Slgnlflcance is determlned by'comparlng the calculated chi sqnare_~
with those found in a table of critical values for chl square. The
" mean ranks indicate the‘order of preference_with the;greatest mean
rank representlng ‘the higher scores. | ‘

Kruskall-Wallis Analys1s of Varlance-:

This test employs more than two independent samples (Siegal,
‘l956)‘ A1l scores are ranked together and the ranks for each group
are totalled. If the null hypothe31s is true, there w1ll be little
dlfference between rank totals from one group to another and
consequently llttle‘dlfference between the‘mean ranks. Slgnlficance
“is.determined by conparing the calculated chi»sqnare statistic to
~those found in a table of‘criticalivalues‘for chi square. As above,

the mean ranks indicate_the’order of preference.

B. Vegetable Preference by A1l Subjects

1. Overall Assessment
i EFach vegetable was served. for three consecutive days. As

explained'earlier, (page 30) Judges assigned a preference'score-for
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each day, based on the mother's written‘description ofltﬁe infant's
‘reaction to each feeding. The infant's mean preferénce score for
| each vegetable was calculated and this constituted,tﬁe data used
in the statistical analysis. The mean scores for“prefereﬁce byiall
_Subjects may be séen in Table 5.S-Thése,sbofes:represent én overall
' aSSéssmentvof.Vegetable preference by infants in;ﬁhis study. Little
difference in preference'exiSts for*either the cannéd-or ffozen'form.
The most-févoﬁred végetable, Wiﬁhout regard to form, was corn while
fhe_léast favoured;ﬁas'beans; Both the cannéd and_frozen:cofn_had-
4the‘highes£ mean preference score, while frozen beans had the 1oweSt,

followed closély by canned carrots.

2. Test Hypotheses I .
The firSt series of hypotheses tested involved all thirty-eight

subjects.:

. (a) . Infants eéxhibit the same preference for all canned végetablés

as they do for all frozen vegetables."
'As shown ih_Table'é.l, no significant-differences~in preference

were found. The null hypothesié'was acéepted.

(b), Infants exhibit4the.same preference for the canned and frozen

form of eéch vegetable.

'_Theinuli hypqthesis was accepted as no significant differences
in preference were found (Table 6.2).
It is interesting to notice two possible trends which arise from

_this analysis; It appears that frozen carrots may’be preferfed over




Table 5

Mean Preference Scores for All Végetables’.

~ and Form by All Subjects

76.

===#%= : L Vegéﬁable' Vegetable.

- Form . . (Disregarding Form) - : ' (Regarding Form)
end = 3.47 bns = 3.21 fons = 3.12
frz = 3?56 o ert o= 3 cert = 3.16

| R | pea =>l3;62-' o chns = 342

ern = ‘3,7& cpea =  3.57
o fpea = 3.66
~fgr£- . 3}71 -
5,ccrﬁ‘ = 3.73 |
fcrn- = ,3.75__

Category Response:

‘1 = obviously dislikés
| '2" = éeemsvtd dislike
3 - indifferent

.‘A,_= seéﬁS'to’liké.'

5 = obviouslyjlikes
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. Table 6.1

Preference for* Canned vs_Frozen Vegetables by All Subjects

N o= 38

‘Wilcoxon Matched-Pairs Signed—Rank Test

oraras— - ra—
— —

— Ranks . + Ranks z Prbbability

- Frz Pref - Cnd Pref 1L a ,‘22' . -0.880 .S




Table 6.2

78.

Preferenéejfor Canned and Frozen Form of Each

Vegetable by Al Subjects .

N = 38

“Wilcoxon Matched-Pairs Signed-Rank Test

| - Ranks Reriks E  Probability
fcrt_L ccrt.’; L g 20 él,84h ﬁ;s; ,(% 0.20)
fpea - c:_pea";'l:";i C13 ..: 16 . -0.616 n.s.
cbns - fons 11 o 17 -1.321 . n.s. (< 0.20) .
- cecrn 1L : 12 ' | n.s. |

,férn

~0.267
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~ camned carrots and canned beans preferred over frozen beans.

(¢) Infants exhibit‘the same preference for all vegetables in the -

.canned form and for all vegetables~in the frozen form.

~ The null hypothesis was accepted as no significant differences
in preference were found (Table 6.3).

It can be seen that the hlghest mean rank for the canned

fvegetables was canned corn at 2.70 and the lowest mean rank was 2 .33
for canned;carrots._ ThlS suggests that canned. corn may be more

' preferred than canned'carrots. The highest mean rank for:frozen
4vegetables was‘2.70 for frozen carrots and 2.09 for’frozen beans,
Thisvsuggests;that frozen‘beans were lessvpreferred‘tnanvfrozen

carrots.

(d) Infants exhlblt the same preference for one Vegetable as tn_z

' do for another (1.e. u51ng all p0531ble comblnatlons of"

: vegetables and form)

The null hypothe51s was reJected three tlmes out of

twentyuelght individual comparlsons. Frozen beans were s1gn1f1cantly

less preferred than canned corn, frozen carrots and frozen corn.'
- Table 6 L descrlbes only those vegetable palrs where suggested
and 51gn1f1cant preferences were found. It can be seen that frozen

.beans may be less preferred than canned peas, canned beans and

'frozen peas. The data also suggest that canned corn, frozen corn,"‘

frozen peas ‘and frozen carrots may be more preferred than canned
carrots. ThlS lower preference for -canned carrots is 1nterest1ng

in that carrots have been reported to be more preferred by other




Table 6.3

Preference for Canned Vegetables and For Frozen

Vegetables by All Subjects

N = 38

. Friedman Analysis of Variance

80.

} Mean Chi . R
Vegetdble Rank Square ’ _ d f_ _ ~-Probability,
cért . ~2:33 1;760 . 3  < | : n.s;
’cpea. l$'2;55 | j | | '
cbns _ 'A'é.AZ ‘ - | K
- cern 2.70  | | | |
fert 2.70 5.218 3 o
 fpéa ' 2;583 o - ._ - n.s. (4.0.20)
 foms 2.00 | |
' fern o 2.63

1

subjects

Tobabil3

‘cant

:
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Preference for. Selected Vegetable Pairs by All Subjects
N '= 38 ‘ v

’ ‘WilQOXOn'Matched—Pairs Signed-Rank Test

- S - , . : . Probability
Vegetables =~ — Ranks + Ranks Z Significant Trends
; - . L (£2.0.05) _(<0.20)

cern — cert 11 19 21,625 o : n.s.
fort - cert w7 8 20 4.8 ons.
fpea — cert 12 - 21 “1.304 s,

fern - cert. 12 21 - -1.528 N  n.s.

cpe'é.'— fons .. 11 22.. —l..'5-l9_ o ‘ n.s.
‘cbné -~ fbns o 11 17 L - _— .l n.s.
cern —:fbmns 9 - 22 f2.3b3 © o.om |
fert - fbns : | 9 | 21 “;2;3§6 . ‘>0,0l7 |

-fpea - fbnsﬁ . : 9 19 -1.913 - o n}s; :

forn - fons 11 20 .96 0.049
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investigators (Martin Du Pan, 1955; Harris et‘al,'l969;'Maslansky '

ot al, 1974).

3., Summarv Discussion
| The null hypotheses were accepted 1n all. cases except for

lthree._ The findings indicate that 1nfants exh1b1t a 31gn1f1cant A
preference for canned corn, frozen carrots and frozen corn over d',A
frozen beans. Analyses of the'data indicate certain trends in:.
preferenCe may be operating. Canned peas, canned beans and frozen
peas may be more preferred than frozen beans.; A trend in lower k
' preference for canned carrots occurs often. ,Thls suggests that

Afrozen carrots, frozen peas, canned corn and frozen corn may be

‘ more‘preferable to infants than canned carrots. Under these.
- circumstances,,it'appears that canned‘corn, frozen peas,‘froZen
Acarrots'and frozen corn are.most preferred as these. are-the
veoetables whlch emerge dn both the trend and 51gn1flcant results.

.Slmllarly, frozen beans and camned carrots emerge as the least

preferred vegetables.
C. Effect of Age on Vegetable Preference -

The’ subjects were divided into three age groups. AGE 1 -
Hconsisted of nine subjects less than ten weeks of age, AGE 2
involved twenty-two subjects'from ten weeks to less than sixteen -

v.1weeks, and AGE 3 had seven subjects who were sixteen weeks of age.
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"and.older.

1. »Overall ASsessment :

In‘all age groups, the mean preference score for the‘canned
form of vegetable was less than that for the frozen form (Table

‘-7 l) Thevmean score for the canned form was similar across all

'sthree age groups, The frozen‘score'for £ne;older infants was moCh '
‘ greafer than‘thOSe for_phe'yonnger infants. ’ltpwas.also larger =
thanntne carned score for this group. It.appears-older infants
may prefer the frozen vegetables more than'ﬁhe canned vegetables,
, and also may' prefer frozen vegetables more than’ younger 1nfants.v
Infant preference for 1nd1v1dual vegetables w1thout regard to-
form is shown in Table 7.2. The AGE 1 group'had the highest preference'
score for carrOts, while both AGE 2 »_ and AGE 3 groups ‘scsréd highest
for corn,' It.fs.interesting to note fhat‘corn‘was tied with beans
for lowest preferenCe score in AGE l.‘fIn all three'age groups;
‘beans recelved the lowest preference score.' | |
Infant vegetable preference appears to change W1th age. In Table v
7 3 the youngest infants appear to prefer frozen carrots and frozen
peas most. Infants aged ten ‘weeks - and less than 31xfeen weeks
prefer both forms of corn most followed closely by frozen carrots. 'I
For the oldest ;nfant, frozen carrots appear-to be liked, but not
l as well asffrozen peas and both types of‘corn. Frozen beans.were
b'the least llked vegetable for all age- groups. AGE l infants»liked

corn less than did the other two groups. AGE 2 and AGE 3 1nfants




Table 7.1

Comparison of Mean Preference Scores¥* For Canned

-vs Frozen Vegetables by Age

Form of iGE 1 ~KGE 2 A& 3
Vegetable (< 10 weeks) - (10 < 16 weeks) (> 16 weeks)
- N=9 N = 22 N =7
Cnd Pref 3.42 © 3,50 3.9
Frz Pref 3.5 . 3.5 . 3.81
~ Category Response:

obviously dislikes

B

seems to dislike

il

indifferent

= seems ‘to iike

I

EC; SIS - R VR N S =
: Il

‘obviously likes
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Table 7.2

Comparison of Mean Preference ‘Scores* For Each

- Vegetdble (Disregarding .-FOrm) By Age

— . KEI . EZ o =
Vegetable .~ (< 10 weeks) = (10 < 16 weeks) (> 16 weeks)

N=9. N = 22 g Nj—-7

carrots .. l 0359 ' . | 3.4k B | | 3-21-L
peas 3.2 T 3.52 . . 1.0
beans 1'13{ | :_3;35A 329 »' 30
corm - - 335 LTk

* Category Response:

obviously dislikes

==
It

N
1

seems to dislike

- indifferent

seems to | like

v W
1

= obviously likes
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Table 7.3

Comparison of Mean Preference Scores* For Each

Vegetable (Regarding Form) By Age -

= - T Y

Vegetable (< 10 weeks) - (10< 16 weeks) . = (5 16 weeks) -
) o Ne9 o Nea o y_g

:ccrt‘ 3fA4 . o318 :' 2.95

fort EN /A 30 - s

cpea. 531 sa 3.81

fpea 3.67 . f 3.52 o ka9

cbns 3.59 339 o 305

fons 3,11 - o318 . 2.95

cern 3.22 ;‘ '"3.77." BERATA

fern , 3)&8”' - Cosem LQ1A 

* Category Response: .

.
It

N
I

v W
AII

obviously dislikes -

"~ seems to dislike

indifferent

seems to like -

~obviously likes °
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had the same lower breference ecores for canned earrotSvas they
did for frezen beans.

".These prefe;ence sceres merely provide an overall assesSmeﬁt‘ N
,of'preferencea Thus it'appears that preference for eitherAform
of corn incfeeses with .age, whiie preference for eanned cafrots

decreases with age. This change in preference. for canned carrots,

o es'infants_become older, agrees‘withnthose'reported by Maslansky =

(1974)_e, :

2. Test Hypotheses IT

_(a)',InfantsﬂWithin the three age groups exhibit_the.same pfeference

for all canned.vegetables and for all frozen vegetablee,
The above hypothesis was'accepted. No significant differences -

in,preferehce were found (Table g.1).

(b) BetWeen two'age groups,'infants exhibit the eame preference for

all eanned vegetabies*and'for all frozen vegetables.
No significant differences were found as seen in Table 8.2.

The null hypothesis was accepted.

(c). Infants within the three age groups exhibit the same.preferenee‘-

 for each vegetable.
Table 8.3 shows no significance was found, thus the null

"hypothesis was accepted.




Table 8.1

Preference for All Canned and A1l Frozen

 Vegetables by Age

Kruskall-Wallis Analysis of Variance

88.

T oan e —
.Cnd Pre£ N Rank . _ Squgre _— Probability
AGE 1 9 . 17.501 S 03 mes
AGE 2 - ” 22 - 2001 | o
' AGE 3 R P
- Frz_Pref _
aE1 9 19.00 0.7 s
. aEm2 22 19200 B
AGE 3 7 21.07




Table 8.2
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_Preference for A1l Canned and All Frozen Végetables 

BetweenvAgevaoups.

: Mann—Whitney.U Test

Age Mean s .
. Group N Rank _ u___ Probability"'
Cnd Pref 1 9 14,.28  83.5 n.s.
- 2 22 16.70. . B o
19 8.22 29.0' n.s.
3 -7 8.86.
2 22 . 15.20 72,5 n.s.
3 7, 14.36 .
Fra Pref’ 1 9. 15.78  97.0 n.s.
o 2 22 16.09 . - :
1 9 822 29.0 n.s.
3 7 8.86 -
2 22 1461 68.5 nis.
3 7 - 16.21 T ,




Table 8.3
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Preference for Each VEgetable by Age .

Kruskall-Wallis Analysis of Variance

. T Age . Mean . .
Vegetable Group N Rank . Square¥ = . Probability
Ccert 1 9 . 20.56  0.320 n.s.

2 22 19.70 .
3 7 17.50 |
cpea 1 9 19.06 0.029 'vv © n.S.
' 552 22 19.52 - o
g 7 20.00
cbns 1 9 - 20.22 1 .0.521 s,
2 22 20.07 o -
3 7 16.79°

‘cern 1 9 15.28 2.630 n.s.

- 2 22 19075 . |

fert 1 9 . 20.72 0.226 " n.s.

= 2 22 19.43. 5 I
3 718 |
fpea 1 9 204 2799 . n.s.
T 2 22 17.32 -
3 T 25.14
fbns 1 9  19.00  0.113  n.s.
| 2 22 20.00 |
3 7 1857 |
fern 1 9 17.39 . 1.238 © n.s.
2 22 19.16° | -
ERE

23.29

* qurected'for Ties
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v(d)i Between two age groups, infants exhibit the same preference

'for'each vegetable.

No significant differences were found and the null-hypothesis

was accepted (Table~8.n).
Two‘nossible_trends are indicated..'lnfants in AGE 3 tend to

like canned corn nore‘than those in AGE 1. The older infants also -

_ tend to like frozen peas more than those in AGE 2.

(e) Within one age group, infants exhibit the same preference for

a1l canned vegetables as they do for all frozen vegetables.

~ The null'hypothesis‘waS'accepted."No‘significant differences

* were found (TZable 8.5).

(d) Within one_age group, infants exhibit the same preference for

!

feach of the canned vegetablesland for each of the frozen

vegetables.
No significant'differences.were found and the null hypothesis’
- was accepted (Table 8.6)..

It 1s 1nterest1ng to notlce that canned corn had the hlghest

mean rank for AGES 2 and 3, ‘but the lowest mean rank for AGE 1.

The mean rank for frozen corn in AGE 1 was the»second lowest, while -
_for:AGE'23'it'waslthe.highest in the frozen group. In AGE 3 it was

tied for hlghest mean rank with frozen peas. ThlS may suggest that

' subJects less than ten weeks of age did not prefer corn to the same

extent as d1d those infants ten weeks’ of age and over.

Among the canned vegetables, canned carrots had the lowest mean

rank for AGE 2 and 3, but the hlghest rank for AGE l In all three




Table 8.4

92. .

Preference for Selected Vegetables Between Age Groups

" Menn-Whitney U Test

Ager-‘

Mean
Rank -

Probability

" Vegetable ,

- cermn

fpea

Group
1

3

6.89

10.57'

13.52

1964 1

17.0

Bhy.5

(Trend) .

Cnese (€ 0.20)
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‘Table 8.5

- Canned vs Frozen Preference Within Each Age Group'

Wilcoxon Matched-Pairs Sighed—Rank'Test

Age o © .Cnd Pref . Frz Pref » ) ‘
Group =~ = N ... —~Ranks .+ Ranks Z Probability

1 9 | - L s 5 | —0-35.5 . DS
2 2 8 13 . 00  n.s.
3 E :zﬁ'v 2 . oL 3 -0.943 NeSe
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Table 8.6

Prefereﬁce for Canned Vegetables and. Frozen Vegetables

Within Each Age Group

Friedman‘Analysis of Variance -

e v st st ose-]
S R ——————————— e et

: - Mean Chi o : '
Vegetable = Rank ‘Square d £ °  Probability
AE1 - cert 2,720 0433 . 3 . n.s.
N=9: cpea - 244 . o
cbns 2.50
eern 2.33 -
“fert 2.9 1.833 ' 3 : n.s. -
~ fpea 2.56 0 : o
- fons ' 2.17
fern - '2.33
CAGE 2 . cert - R4RT o 1.418 -3 N.Se
N=22"° - cpea . - 2.55 : R
: cbns - 2.45
ccrn 2.73
~ fert 2.66 - 2.86L .3 © NeS.
fpea 2.52 § 4
fbns. o211
- fern - 2.70
MGE 3 cert ©2.00 2.957 - .3 n.s. -
N=17 cpea 2.71 ' .
- cbns. 2.21
cern 3.07
“fert 2.50 2.057 3 NeS.
fpea 2.79 ‘ : ' :
fbns 1.93
2.79

fern




95,

age groups, frozen beans had the lowest mean rank. While none of
these findings is significant, an examination of the mean rank -
does provide some information as to which direction preferences

may‘lay.

(g) -Within one age'group, infants exhibit the same preference for

one vegetable as thev do for another (1 €. us1ng all

- combinations of vegetable and form)
b, No 51gnif1cant differences in preference were found and the
. null hypothesis was accepted (Table 8.7).
Trends'in‘vegetable preference appear”to increase'with.age.
For AGE 1, three p0531ble preferences are suggested. For AGEIZ
four preferences are suggested The number of suggested preferences'
1ncreased to eight for the oldest group of infants. Thus 1t appears
that as an infant becomes older, he may become more discriminating
and is more deflnite about the vegetables he likes and. dislikes.
Table 8.8 describes the vegetable preference as suggested by
the. trends ar151ng from Table 8.7. -Considering the data for all:.
| age groups, canned carrots appeared less preferred 5ix times,
frozen beans less preferred»five times, canned beans three times,
and canned corn once. The vegetables that seem most.preferred were
canned corn or'frozen corniappearing sixvtimes;‘frozen peas and
frozen'carrots, three times;'canned peas, two times; and . canned
beans on one occasion. These trendsicorreSpOnd.with the significant
results found in Hypothe51s T (d), and the trends found there. .

‘ That 1s, that frozen beans and canned carrots were . less preferred




Table 8.7

96.

Preference for'Selected Vegetable Pairs by Age Groups

Wilcoxon Matched—Pairs Signed-Rank Test

fern -

BRI o o Probability
L Vegetable —Ranks ___ +Ranks. . - 3 (<0.20) -
“AGE 1 - fert - cert 2 7 -1.599  N.Ss.
N=29 ".cbns -~ fbns 2 L C=1.468 ‘NS
fert — cern 1 6 -1.362 nes..
AGE 2 - ecrn - cert -5 11 -1.603 n.s.
N =22 fért - cert L 10 -1.287 NeSe
: " fern - cert 6 11 - =1.396 . n.s.
. cern — fbns . L - 13 ~1.633 n.s.
AGE 3 cpea — ccrt 1 L - =1.753 n.s;
N =17 fpea - cert 2 5 -1.521 - n.s.
cpea — fbns - 2 L -1.363 'n.s.
fpea -~ fbns 1 ok . =1.753 n.S.
fern - fbns 2 L © -1.363 n.s.
~cern - chns 2 L ~1.572 n.s.
fpea — chns 2 5 -1.521 n.s.
cbns 1 5 . _-1.572 N.S.
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Table 8.8

- Suggested Vegetable Preference by‘Age.Grdups _

Pref > cort Pref > fbns -~ Pref > cbns  ~ Pref > ccfn-;

AGE1  fert . _cbns o . fert

AE 2 fert " cern
fern”

. --',.( I,ccrn

AGE 3 .~ cpea cpea . cern
fpea: - | fpea  fpea

fern - . fern
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and fronen carrots,.canned'corn and frozen corn more preferred.'
In only one instance was the preferred vegetable pair the same
for two.age groups.- Infants in AGE 1 and 2 both seem to prefer
frozen carrots over canned carrots. Preference for frozen‘
carrots is not evident for AGE 3. The suggested trends in
' preference from one age group to another does not seem'to follow -
iany set pattern, suggesting perhaps that infant vegetable
| preferences chanoe-W1th ages. It has been reported that infants
have W1llincly accepted a food initially only to refuse it later
A(Beal 1957; Guthrie, 1966 Maslansky et al, 1974) While canned |
corn appearsnless.preferred by AGE l’flt appears as the-preferred
uegetablemthree,times in AGES 2 and 3.‘ Similarly canned‘beans
 may be preferred by AGE 2 over frozen beans, but AGE 3 indicates
three possible preferences over canned beans. »A'possihle preference_
for canned and frozen peas does not arise until 1nfants are 31xteen

.Weeks and over.

3.  Summary Discussion

Age did“not have:a significant effect on the vegetable
preferences of infants in'this study.'.All test_hypotheses wereb
' accepted. However, the trends as discussed in the last section,
- indicate: that as infants get older, they become more discriminatlng
and exhibit more vegetable preferencés. In addition, suggested
preferences of younger 1nfants appear unrelated to preferences

exhibited by older- 1nfants.
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D. Effectjof Previous Feeding Regime on Vegetable Preference

Subjects Were-divided into two groups. Thlrteen 1nfants who
had had no previous exposure to frult constltuted the VEG l group.
The VEG 2 group consisted of twenty-five infants who had tasted
fruit prior_to-the'consnmption of vegetables.. The age‘distribution »i
Was-relatively balanced With.no'one‘age group'dominating elther' |

~of thesevgroups.

- 1. Overall Assessment

In comparlng the mean preference scores for canned vegetables
between these two groups, there appears to be no dlfference 1n
preference for the canned group (Table 911) However, VEG l
1nfants appear to prefer frozen vegetables more than do the VEG
_2 1nfants. | 4 ' o v

‘_ From Table:9.2 it can be seen,that VEG'l-infants prefer corn |

'vfollowed'by‘beans. VEG 2 infants prefer peas, then corn, whlle |
" .beans recelved the lowest score. In all cases, except peas, the_
. mean preference scores for VEG 1 subjects'are greatercthan VEG-Z.
: This suggestslthat Vegetables might be more preferred by those
infants who have not been exposed to fruit first. |

Table 9.3 also suggests that 1nfants fed: vegetables flrst prefer_
vegetables more than those fed frult first. VEG 1 1nfants had greater

preference scores for s1x out of elght vegetables - The hivhest score

_ by VEG 1 was h 51 for frozen corn and 4.08 for frozen carrots. The
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Comparison of Mean Preference Scores for Canned vs

Frozen Vegetables by VEG 1 and VEG 2

- Form of ' : - o ) L
. Vegetable - : : "VEG'1 : . VEG 2

' | N =13 N = 25
Cnd Pref . . 3.49 3.7

Frz Pref R _ 3.944. o o 3.39




Table 9.2

Comparison of Mean Preference Scores for Each Vegetable

| Vegetable

(Disregarding Form) by VEG 1 and VEG 2

101.

Corn |

VEG 1° VEG 2

N =13 N.= 25
Garrots 3,50 3.43
Péas ©3.57 3.62:
Beans 3.63 3.06"
119 3.56




Table 9;3

Comparison of Mean Preference Scores for Each Vegetable

(Regérding Form) By VEG 1 and_VEG 2

102.

h:5l ‘

 Vegetable . VEG 1 VEG 2
N =13 N - 25

‘ cert 4 3.00 | ©3,32
fort .08 3,53
cpea 3;26 3.7L
fpea 3.87 | 3.52
"cbﬁs: 3,69 t 3.23
fbns 3.56 "-2.89
cern 3.87 | 3.63

 fern

3.8
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higheSt score for VEG 2 infants was 3;71 for canned peas and
3.63'for canned corn. Frozen beans nere the-least preferred
vegetable by VEG 2 infants (2.89) while they received a mean
:, score of 3.56 by VEG l'infants. Canned carrots and canned peas

.had the’ lowest preference scores for VEG 1. | | |

. Therefore, it appears that VEG l 1nfants prefer vegetables
"more than do VEG 2 1nfants. In-addltlon, these two gronps do not‘
ﬂlappear to'llke or dislikefthe.same vegetables. The VEG 1 preference
scores_are‘higher than VEGVQ scores for all vegetableshexcept cammed
- .carrots and canned peas.

2. Test H?potheses TTT

(a) -Infants W1th1n VEG 1 and VEG 2 exhlblt the same preference for

all canned vegetables and for all frozen vegetables.

No s1gn1f1cant dlfference was found for canned preference
bbetween the two groups, therefore the hypothe51s was accepted (Table
'lb'l) Infants in the VEG 1 group slanlflcantly preferred the frozen
f'vegetables more than those infants in VEG 2 d1d

(b) Infants w1th1n VEG 1 and VEG 2 exhlblt the same preference for

each vegetable.

No significant differences were found and the hypothesis was
. accepted(Table 10.2).
TwoiintereSting:trends areveyident. 'Frozen.beansfand frozen

~corn may be more preferred bbeEG 1 infants.
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Table 10.1

Preference for All Canned and‘All.Frozen Vegetables

"By VEG 1 and VEG 2

Mann-Whitney U Test

l

e
—

|
|

N Rark - U - Probability

" Cnd Pref | o
VEGL 13 S19.62 - 161.0  n.s.
27 25 1o

Frz Pref _ » _
VEGL - 13 2h.65 955 . 0.039
22 1682 | |
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Table 16.2

Preference for Each Vegetable By VEG 1 and VEG 2

Mann-Whitney U Test

s
—

“Mean

Vegetable'.

cert -
cpea

- cbns-
chn
Aférﬁ

. fpea
fbné

fern

N Rank - . .U-  Probability

13 18.19 1'1a5.5_ 7 ns.

25 20.18

13 16.85 - 128.0  m.s.

25 20.88

13 22.0h . 129.5 . . n.s.

25 - 18.18

13 21.00  143.0 nus.

© 25 18.72

13 22,58 122.5 B.s.

25 17.90
13 19.08  157.0 n.s.

25 19.72

13 . 23.08° 116.0  n.s. (< 0.20)
25 7.6

13 2,15  102.0 - n.s. (<0.20)
25 17.08 DR
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: (c) Infants in VEG 1 and VEG 2 exhibit the same preference for

each canned vegetable and for each frozen vegetable.

From Table 10.3-it can_be'seen that no significant differences
were found and the hypothesis was accepted..

Frozen beans had the-lewest_mean rank in the VEG 2'gr0up.
© This suggests a lower preference fer frozen beans by VEG 2
infantsjgompared to other frozen vegetables.' Therhighestynean ranks |
for the.VEG 1 group were for canned‘cern‘and froZen corn,.while_those
for VEG 2 were canned peas and frozen.peas. The110west nean.ranks
for the VEG.l_group.Wereneanned peas'andffrozen beans, and canned
‘beans andffreéen'beansvfer VEG 2. The preferenee'of‘infants for
ebrn nhich‘has_appeared in'the-previous‘analysis is.not evident in
the VEG;Z group. aOf-the-Canned vegetables, canned peas had the
highest rank for VEG 2 group, while they had tbe_lowest'rank for

VEG 1.

(d) Infants within VEG 1 and w1th1n VEG 2 exhlblt the same preference

for both canned and frozen vegetables.

" The hypothe81s was rejected for VEG 1 (Table lO h) lnfants .
"“in‘VEG 1 prefer frozen vegetables over-canned vegetables. The:
hypothesis Was,accebted for VEG 2, as no significant differences in

preference were found.
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Table 10.3.

APreferencelfor'Each Canned Vegetable,and Fach Frozen .

Vegetable Within VEG 1 and VEG 2
Friedman Analysis of Variance

- i Mean Chi ‘
Vegetable = Rank " Square d f Probability
= cert - 2.27 3.069 -3 n.s.
cpea 2.12 - A
chns - 2.7
‘cern 2.85
“fert - 2.65 - 2.885 3 n.s.
fpea - 2.23 : R |
£bns 2.19 SR
fern - 2.92 '
= cert 2.36 . 2.700 3 " N.s.
cpea - 2.78 . B
"~ cbns 2.2,
cern 2.62
fert S 2.72 4.920 3 n.s. (< 0.20)
fpea 2.76°
fbns 2.0,
fern 2.1,8
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Table 10.4

- Preference for Canned‘Vs Frozen Vegetables

by VEG 1 and VEG 2 .

Wilcoxon Matched—Pairs Signed-Rank Test

N . Cnd Pref - Frz Pref - o ‘ ' o
-N — Ranks "+ Ranks Z . Probability
VEGl 13 3 10 2.3, 0.019

VEG 2 . 25 11 12 0487  n.s.
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‘(¢) Infants within VEG 1 and within VEG 2 exhibit the same

preference for one vegetable as they do for another (i.e.

~u51ng4all combinations of Vegetables and form)

" The hypothes1s was reJected four tlmes for VEG 1 and three
times for VEG 2 (Table 10.5). The total number of.1nd1v1dual
~ comparison was twenty-eight. Infants in VEG 1 significantly
'preferred‘froaen;carrots andgfrozen corn over canned carrots, and
canned corn,and'frozen corn over canned peas. The_significant‘-'
- preferences for the VEG 2 group are unrelated‘tO'thQSe in VEG 1.

Canned,peas, canned corn and frozen carrots were preferred over

'.frozen beansﬁ

. Table 10. 5valso 1llustrates trends in preference for selected
vegetable~pa1rs. For the VEG 1 group, seven.p0351ble trends in
preference are indicated, while three ‘trends exist for VEG 2,

The suggested and significant vegetable trends are outlined

in Table 10.6. Those vegetables least preferred by_VEG 1 1nfants.

* most often, or suggested to. be so,'were canned carrots and canned

peas. - Only canned beans and frozen beans were less preferred or -

appeared to be so, by the VEG 2 group. The only canned vegetable
Wthh seemed to be preferred by the VEG 1 1nfants was canned corn.
Frozen corn is seen‘as belng more preferred on four occasions by
thls group. |

Four vegetables are suggested to be more preferred than both
; canned carrots and canned peas by the VEG 1 group.. Of these, three

are frozen preferences. A preference or 1ncllnat10n towards such




Table 10.5 -

Preference for Selected Végétable Pairs

by VEG 1 and VEG -2

- Wiicoxon Matched—-Pairs Signedeank'Test

110.

Probability

: Vegetable " —Ranks +§3nks P
‘ S o R "Significant Trends -
(20.05) - (<0.20)
CVEG 1 |
N = 13 corrie ccrt“ 3 7 - -1.682 _ n.s.
- fert - cert .0 7. -R.366 0.018 .
- fpea —cert L 6 -1.529. S n.s.
fern - cert 2 8 i=2.039 0.041
cern — cpea 3. g8 -1.956 0.050
fpea - cpea L 8 -1.490 , N.S.
fern - cpea 1 10 —2.623 0.009. -
" fern — cbns 3 7 -1.376 n.s.
fern — fbns 2 7 -1.896 NeSe
N'- 25 cpea —cbns. 7 16 1430 n.s.
o cpea - fbns 5 16 -2.155 0.031
cbns. - fbns 7 13 -1.400 A n.s.
cern — fbns' 6 S -1.992 0.046 -
fert — fbns 6 © 16 -2.,094 0.036 -
- fpea — fbns: 5 14 -1.751 . N.S.
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" Table 10.6

Significant and Suggested Vegetable Preferences

By VEG'1 and VEG 2

Pref > cert  Pref > cpea Pref > cbns  Pref > fbns .

VEG1 cern : éCfn* . - fern o fcrn
.fcrt* ' -fcrt | |
vtfpea - fpea -
ffgrn¥' ' férn*:
we2 o . cpea  epeax
| | |  cbns
‘_ ccrﬁ*
- fért*
- j fpéa o

% Significant at PZ0.05
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preférence is not seen in VEGVZ. VEG 2 infants appear inclined
tO»disiike frozeh beahs, while this dislike is ﬁot evident for

- VEG 1. With the excéption»of frozen carrots,.VEG 2 iﬁfants seem

.to prefer.thé canned vegetablés._ Interesﬁing also,’is that‘frczén
chnvappears as moré preferred by VEG 1 four times;'while it does .4

_not appear at. all for VEG 2.

3.  Summary Discussion

Infants withiﬁ VEG 1 and VEG 2 exhibit the same preference'for'
canned vegetablest ‘Frozen vegéﬁables;were”sigﬁifiéahtly préferréd
by VEG 1 infaﬁﬁs‘whén.coﬁpared to VEG 2:infants.A Significant
preferences beﬁWeen vegetable pairé weré féuhd'fdf EothAgrﬁﬁps, but
the patterns of préferencebare not similér. Cénned carrots and-
canned peas were less preferred”by:VEG'i'whiie ffoZen.béans were -
' ieSs preferred by VEG 2. ~Fr02en‘porn was more-ﬁreferfed by VEG 1
iﬁut not by VEG 2 infants. In general, infants in VEG lvpfefer the
fiozen vggetables,‘while those.ih VEG 2_prefer‘canﬁed.‘,The.overéll
mean preférende scores suggest thét“infants féd7vegetable$.before

fruit tend td'iike'Vegetables better than those fed fruit first.
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IV SENSORY ANALYSIS OF PUREED VEGETABLES

A. Statistical Analysis

A trained adult.panel assessed the Vegetables according-to‘a
‘variety of'sehsory parameteré. Paneliéts used: the technique of
magnitude estimation (page 33). Two replications of each test were - -
 conducted. Theyrefefence samples were assigned a score of tﬁenty.
A1l scores were,normélized by~dividing‘each scoré by.the geometric
meanbfor each banélist,' A value of 0.l was'uéed for any panelist
who scoréd a characteristic-as being "not présent" (np). This -

. score had to be given some number because of thé_ﬁanner in. which--
_magnitude estimation works; -It.ﬁust be émall énoﬁgh tb\give the
"impreséion»that the parameter was not there, but nﬁt SO sﬁall.as to
distort the normalizatioﬁ process. Data were analyzed at the.oﬁe ‘
percent leVél ofbsignificance:using.a factoriélbanalysis of variance
.with two feblications in each cell. This level was selected becéuse
the reséarcher was primarily interested in exﬁfémé differences
betweenvsamples. The Duncan's Multiple RangefTéSt was_conducted
toidetérmine where the significances lay. . | |

Discussion of Interaction -

The résults and a discussion Qf'tﬁese tests are outiined‘in_the_
 £011Qwing pages. 1t must be mentioned here,.howevef,‘that in'almost.
all casés, a_éigﬁificant iﬁteractioh between panelists and vegetables
" was found. ' This interaction_suggests that not all panelists'werg
scofing'the:samelon‘bothﬂreplicatiOns}énd/or thatvpanélists‘ scores
'..Varied among themselves, but not enough to cause a'significant

panelist effect.
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The raw data were examiﬁed to see where this interaction
occurred. It appears'that_in those tests where one or more of the

-panélists_used a score of '"np", the F value for interaction was

greater. "When'én,analysis'oflﬁariance'was»cohdﬁcted on some of the
‘data omitting thdse'panelists who used "np"; the F &alué'for o
interaction was still significant, but much smaller. |

| ThoSe:panelists who used a scoré~6f'"ﬁp"vhave mﬁch-smaller

geometric means than those who‘did not. This tends to inflate the

normalized scérest _For example, Panelist One had two np's fof
;bitterness.in frozen beans and frozen corn‘and a geometric mean of
 1.396.- Panelist'Three uéed»no hp's and ‘had a geometric mean of  f
- 3.826, Panelist One gave frézen carrots a score of five fof o
bitterneSs; while.Panelist Thrée‘gave thém a écofe*of-sévén.' The
normalized data were 2.952 and 1.016 reépectively.' The score for
?anelisﬁ 6ne Wés almostbthfee times as great as that for Panelist
Three. Thus some‘intefactibn is present.
As,}ong as a panelist used ﬁp's for the same vegetable on ‘both

replications, the normalized scores are similar. If a'panelist used

'ﬂnp" on one replicate bﬁt'assighed a score to the other, the
normalized scores vary. For example, in estimatihg the sweétness

of frozen carrots, the third panelist gave a score of seven on one

,test andg"np" on the next. The reSulting~normaIiZed scores are
' l.37l'ana 0.02 respectively. This. large difference between
replications may likely result in interaction. When these two

scoresfare*aﬁeraged, they are compatible with the other.panelists'
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scores, thus causing no panelist effect.

ln some of the sensoryvtests, there exists a;discrepancy
between panelists? scores. That is; they did notvalweys agree
with each other's scores. 'Nonedof these discrepancies'are so
great that they cause a;significent panelist effect,‘yetlthey may |
be'reSponsible for:some‘of the interaction. In exémining,the raw
scores,'panelistsjeppear,to'agree on theborderdof their estimetes.
a‘While the actual value.of the scoresvnayfbe different,"the ordef
in whichlthe scofes'lie arevin-agreement. Through the  process ofd
normallzatlon, differences sometimes develop and thus may result

in 1nteract10n.

The presence of a 51gn1flcant 1nteract10n should not be ignored,

as it acts as evidence to show that panellsts did not perform as well

as expected In addltlon, this 1nteract10n suggests that the use of
v"np" as 'a Judgment should be 1nvest1gated to determine how
substltutlng_dlfferent values for "np" may effect the results of
gimilar magnitudelestimation tests.
- Even tnough the presence of significant interaction casts a

shadow of doubt on the integrity.of the data; tne reseércher was: )
~confident that deflnlte differences W1th1n the samples d1d exist.
dn Due to thls confldence, coupled with a hlghly 31gn1f1cant F value_>
“ for vegetables, the. Duncan's Multlple Range Test was conducted to-

determlne where the dlfferences occurred.
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' 'B. Estimates of Taste Intensities of Pureed Vegetables
Expressed as Concentrations of Sucrose, Citric Acid

and Caffeine Solutions

Linear regression analyses were conducted on data resulting

" from the trained panel magnitude estimates of varying concentrations -

of solutions of three.of the basic.tastes7 sweet, sour and bitter
(Appendix N).. The slope of the resulting line or power function,
was 1.53L for sucrose; 1.118 for citric acid and 1.257 for caffeine.

A tralned panel estimate of the sweetness percelved in each of
the vegetables expressed as a concentratlon of sucrose in tap—

d;stllled water, can be seen in Teble 11.1. These sweetness
, . : . :

estimates were determined by the use of the sweetness1power-function.. ‘

, The. power function is known to be a constant and can therefore, be =
used to compare sweetness estlmates from separate taste se551ons.
-Because all vegetable samples were compared to a reference two _
ipercent sucrose solutlon on a ratio ba51s, and because the power
functlon 1s:known, the strength of sucrose solution necessary to
replicate»the'vegetable'sweetness can be determlned. |

The method used.to determine these concentrations is described |
by first finding the ratio between the amourit of sweetness perceived
:inveach Yegetable compared to.that perceived in the reference
vsolutionﬁ(two percent sucrose). .This ratio (R) was.determined by
d1v1d1ng the average vegetable score by the averace reference score.

The macnltude estlmate for the reference solutlon (Y) was calculated
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using the formula for a stralght line ¥ = a + bX. 'To obtain»the’
magnitude estlmate (Y') for each vegetable, (R) (Y) was calculated.
f,-The‘percent sucrose solution (X) ‘for each Yt value was{determlnedA
be solving for X when X = E:_:;i. ‘Thus the value of X‘represents

the percent.concentration of.gugar equal to the sweetness of.each.‘ S
vegetable. The same procedure was followed to-determine the |
sourness and. bltterness of each vegetable expressed in terms of .
" percent solutlons of cltrlc acld and caffelne.

: The,followingZCalculatiOns illustrate how-theisweetnéss.of

frozen peas was determined as a concentration of sucrose solution.

- Mean panellst score for sweetness of frozen peas L. 06
Mean panellst score for sweetness of reference (two percent
sucrose) = 2.685

X Vegetable Score

Ratio = - 1.512

- X Reference Score

Magnitude estimate (Y) for reference:

¥

It

a+bX

Magnitude estimate (¥') for frozen peas:

(B) (1)
1.966

Yt

Y
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Percent sucrose solution (X) for frozen peas magnitude
estimate'(Y'):

X=Y'-a

>
t

2.612

:g- ' - _ From-Tabie'llgl, it can be seen that frozen peas and canned -

carrots were both comparable to slightly'more-thanva tWo percent

: sﬁcfosevsoiution. - The ieast_sweet.vegetabie,‘frozen carrots and
canned beans are about ednai to a 0.5% sucrose solution.
Only‘three vegetables were found. to contain a sour - taste
(Table 11. 2) : Ganned carrots-were found to be_comparable to a
0.09% citric acid solution.l,Canned peasgand-canned beans were‘abOut
‘éqpaljto'a~o.o5%,concentratiqn of citric acid. |
. Thelnostibittef vegetables were canned peas and canned carrots;
comparable to approx1mately 0.05% caffeine (Table 11. 3) ' The least
bitter were frozen beans and frozen corn equal toa 0. Ol% affelne
vsolntlon‘ Frozentpeas and canned corn were found to eontaln.no

'bitterness.

No infant recognition thresholds have been,documented in the
literature. Adult reeognitien thresholds range from 0.411% to

1.267% sucrose, 0.00858% to 0.0376% for citric acid and O. 0058% to

o OLih% For caffeine (Amerine et al, 1965). The equiivalent
:_ concentratlon of each of the stlmull as percelved in the vegetable

“samples are~above adult thresholds.
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Table 11.1

Trained Panel Estimation of the Sweetness Perceived

‘in Purded Vegétablés Expressed as a Concentration

of Sucrose in Water

: . ‘ “Percent Sucrose
Vegetable = . - A S - (Weight by Volume in

tap-distilled water)

 fpea ‘ - 2.6
_cert 2 {; _ | . 2.3
cern _ o S | o 1.8
cpea L 1.2
fons o o 1
fern o '. : o - 0.9
fort S 0.6
‘Cbns | : -  o B ‘; o O.5l

‘Reference = Two Percent sucrose.weight'by volume

in tap-distilled water




- Table 11.2

‘Trained Panel Estimation of the Sourness Perceived .

in Pﬁréed Vegetablés Expressed gs a Concentration

- of Citric Acid in Water

120.

Percent Citric Acid

Vegetable - " (Weight by Volume in

tap-distilled water) .
cCrﬁ o : | -  ": - 0.09 |
cpea | g o - 0.05" ‘

’cﬁns -  T¥ } - - ,-:O;Oh |

Reference = 0.1% citric acid weight by

. volumé in tap-distilled water
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Table 11.3

' Trained Panel Estimation of the Bitterness Perceived

' in'Puréed Vegetables Expressed‘as a Concentration"

of Caffeine in Water . .

: . . - . Percent. Caffeine
. Vegetable - . . = (Weight by Volume in

tap-distilled water)

cpea - L 0.05
eert 'J;?"“, o | oo
cbns " $7 SR - 0.02
Cfert - . o 0.02
| fbns._." o o ’ - 0.0i '
‘fern S 0.01

Reference = 0.09% caffeine weight by volume

" in tap-distilled water
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C. Téste_ParameterSv

Vegetables were scaled by the trained panel‘according to the
degree of sweet,'sour.and'biﬁter tastes pérceived; ‘The'findingsl
éré discuséed beloW; The Analysis of Vafiance,tables are foﬁhd ':i
~.in Appendibe. .A histogram fepresenting eaqh of the parameters
illuStrates.thé meénfmagnitudé estimateé and'the'results of

Duncan's Multiple Range Test.

1. | Sweetness

-Vegétab%és'Were'fdund'tO‘be‘significantlj different in the
amount of sweetness pérceiveda(Aﬁpendix‘Qi).‘ Frdzen’peés, canned
carrots and cénned cdrn were found to be{aslswéet aéfthat perceived
in- a two pefcent_éoiutidn of sucrose and greéter in_sWeetness than"
éll other'végeiables.(Figure'5);v FrbZen cdrn, frozen . carrots and
éanﬁed beaﬁs Were.judged,tb be;the:léast sweet, being about oné-»

: tenth as sweet as the reference sample. Cannéd peas and frozeﬁ -
beans were‘abéutione;third as‘éweetbés.the reference and |
‘significantiy SWeetef_than frozenvcarrdté'and-cénned beans.

‘Froien peas received.the higheét score for sweetness followed
by canned carrobs. Panelists commeﬁted fhat while the initial
sweetness of" canned carrots was quite strong;-itvqﬁiéklj dissipéted
énd was'}ollowed»by,sensations of sour and bitter.

. It is intéresting to note_that cénned vegetables are higher>

iﬁ sweetness than frozen vegetables, excluding canned beéhs and
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MAGNITUDE ESTIMATES OF SWEETNESS IN PUREED VEGETABIES

Mean 3.0

o 2.5+
Magnitude

200" ) b
Esfimateé

._1*."5_4'

1.04 | | E

N , L
fpea ccrt ref.. cern cpea fons fern fert . cbns

Vegetable

DUNCAN'S MULTIPLE RANGE TEST (P2 0.0L)

" ABCDEFGHI

% Referane-:IZ% sucrose weight by volume
' in tap—distilled water

FiguréYE
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frozen_peas. Manufacturers add sugar to all but canned peas and -
beans. The frozen products contained only their natural sugar..
As both the'frozen peas and.canned peas have no added sugar, peas
seem'to.contain-a'fair amount.of naturalvsweetness;'vThe majority
cf the frozen vegetables_are found at the lower end of the
sweetness scale.' | | |

Panelists’ assessed the degree of pleasantness -for the:
reference solutlon on a nine point category scale (Appendix J)
:The mean.score over four repllcatlons was 6.29, indicating the
| reference waslslightly pleasant. ' The wean.sCore'would have been
: higher.exceptﬁtwc of'the panelists who do not llke sweetness,‘rated
_'the reference as -slightly unpleasant to unpleasant All‘other_
panellsts agreed the reference was pleasant or very pleasant. Thus
those Vegetables,w1th an equal sweetness to the“reference:appear to

have a relatively pleasant sweet taste.

'Relationship Between Sweetness and Infant Vegetahle Preference A

An 1nnate preference for sweetness by 1nfants has been documented
'by many researchers (Dublvnon et al, 1969; Alyar et al, 1969, lebett
et al, 1970; Desor,‘l973; Stelner, 197L; Nowlis et al, 1976). Hence,
. one may’suspect:that'those vegetables’possessing a high degree of
sWeetnessywould be”most'preferred, that is, frozen peas;:canned B
carrots’and-canned corn. 6nly canned corn was found.to be
significantly preferred.cver frozen beans by all~Subjects:and a

trend in preference was seen for canned corn over cammed carrots. .
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- A trend towards increased preference for frozen peas overacannedv
'carrots‘and frozen beans‘is alse evident.. This findingbis
interesting in that'canned'earrots,_in spite of their'hign degree
of sweetness, were among the lessfpreferred vegetables. Frozen
: carrots'and frozen corn_were also found to be significantly
.preferred 0ver'frozen beans and pbssibly'over'canned carrots.
Their level of sweetness was. low, being approx1mately one—tenth
as sweet as the reference.

| Qlder infants may be more partial to sweeter vegetables than
:.younger infants. Infants less than ten weeks of age (AGE 1)
exhlblt only three trends in vegetable preference. of these, none
of the so—called sweet vegetables is preferred; In fact, the |
frozen_carrots appeared to be more preferred‘than.canned cOrn,
which'is'siénifiCantly sweeter; For infants, ten_weeks;less than'
sixteen_Weeks,-(AGE42),>canned eorn appears as possibly more’
‘Preferred'along with the less sweet frozen‘carrots and frozen corn.

The oldest group of infants has the most trends in preference.

An increased preference for the sweeter vegetables is evident here -
frozen peas, canned<COrn,fand although less sweet, canned peas.
Among the least sweet'vegetable, frozen corn was. still preferred,

"~ but frozen carrots were not.

In all age groups, frozen beans and,canned carrots seemed to

‘be less preferred. These vegetables are-significantly different in

sweetness. Camned carrots are high in sweetness. If sweetness were

- the only factor involved in infant vegetable preference, one would

les,

sbness

Cly o

>rvtha

10se f

«ibles‘

fp is'
less,
1 VEG
i. -Ca

by t

ur

g

part
L infs
=d by

it s

tables

titast

bles w
s in 1

itude

nd car



126.

expect torsee-them as one of the most preferred vegetables, and
frozen beans less preferred because of'their lower sweetness. -
Both vegetables are con51stently found to be 51gn1f1cantly or
jsuggested to be less preferred. vav1ously factors other than
'sweetness are involved. _

' Infants fed vegetables before frult (VEG 1) and those fed

'frult first (VEG 2) both exhibit preferences for vegetables with

arylnc degrees of sweetness.- Of interest in this group is that.
VEG 1- 1nfants preferred canned carrots and canmned peas less, and
'these were found to be relatlvely sweet vegetables. For VEG 2
.1nfants, canned carrots do not appear as less preferred. Canned
‘peas however, appear as more preferred on two occasions by this
group. Thus it is pos51ble that VEG 2 1nfants are more partial
to the sweetness of these two vegetables than are VEG l 1nfants.
Furthermore, more of the canned _vegetables are preferred by th1s

group.than.are the less sweet frozen vegetables. Thus it may be

'»'that 1nfants fed frults are more partlal to sweet vegetables.4

Perhaps this is due to thelr famlllarlty w1th the sweet taste of

ifrult.

2. . Sourness

. Of all‘the vegetable samples, three canned vegetableslwere
found toxcontain a sour taste. - Significant dlfferences in the
degree of sourness was found (Appendlx Q ) The magnitude-of

these dlfferences is. found in Flgure 6. Panelists"found‘canned '
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MAGNITUDE ESTTMATES OF SOURNESS IN PUREED VEGETABLES
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‘fcarrots to be the most sour, comparable to that percelved by a B o E
0. 1% c1tr1c ‘acid solutlon. Canned peas and canned beans were

Judged to be about half as sour- as the reference. ‘None of the -

frozen vegetables were found to be sour.
’ The meéan score for pleasantness of the reference solutlon

was 3 76 1ndlcat1ng the reference was sllghtly unpleasant Thls

‘score would have been, lower except for two panellsts who enJoy

sourness and found the reference pleasant.' The_remalnlng.panellsts‘s“
found the reference unpleasant. Thus it appears'that'the amount f:
of sourness found 1n canned carrots may be termed unpleasant for
the maJorlty ef panellsts.
.Relationship BetWeen_Sourness‘and Infant Vegetable‘Preference
One'may suspect that thOSe vegetables which produce.a Sensation

- of sourness may be less preferred than those whlch do not. Previous

research has’ demonstrated that 1nfants are capable of tastlng sour -
stlmull (Kussmaul, 1895, Preyer, 1895, Pratt et al, 1930 Kulakowskaga,

©1930; Oseplan, 1958 Aiyar’ et al, 1969) Stelner (1974) has shown

’that 1nfants exhibit negative facial express1ons in response to - strong
solutlons-of citric acid. Desor et al (1975) found that infants
reacted to sour solutions by decrea31ng the volume of solutlon

-consumed. Tt appears then that 1nfants can taste sourness and

- do not llke it. 1In almost every statlstlcal analys1s of vegetable

preference, canned carrots were suggested to be or were s1an1flcantly

e less preferred. Thus it is p0s51ble that the high degree‘of sourness‘f‘




129.
in camned carrots was responsible for their lower preference. A
lower preference for the slightly'sour»canned'peas or canned beans
was not evident. However, a preference for these vegetables was
balsojnot.evident. None'of the most frequently‘preferred vegetables '
"contained a sour taste. This suggests that sourness may.aduersely

. affect infant'vegetable'preference.

3. 'Bitterness
"A_significant difference in bitterness Was_found.(Appendix.

};Qiii)._ Figure 7 jllustrates the mean magnitude estimate of those
;vegetables analyzed for bitterness, together with the results of

ithe.Duncan s Multiple Range Test.v A 0. 09% caffeine solution
'Areoresentedethe reference'sample. No vegetable was -equal in
'bitterness to'the'reference. Both canned peas and cannedtcarrots,
wete assessed to be ahout one-half as strong as the-reference‘sample;"'
Frozen carrots and canned beans were about one—quarter as strong as
:the reference, and frozen beans and frozen corn,. about one—tenth.
It can be seen that frozen vegetables occupy the lower end of the |
' bltterness scale while canned vegetables are found at the higher
.end. jCanned_corn'and frozen peas did not produce any bitter N
senSations.and werebonitted fron.this analysis. fhe_mean score
forfdegree'Ofcpleasantness'of the reference solution was 3.27,

indicating the reference was unpleasant.
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' Relationsnip Between BitternesslandlInfant Vegetabie freference
Infant reaction to bitber stimuli is controversial. Previous
'-research has shown that 1nfants react negatlvely t0 bltter solutlons

(Kussmaul, 1895; Preyer, 18953 Ecksteln, 1927; Stlrnlman, 1930
Kulakowskaja. 1930 Alyar et al, 1969, Stelner, l97h) However,
-Desor et al (1975) and Maller et al (1971.) concluded -from thelr
flndlngs that 1nfants are unable to taste bltterness. The;
'cconcentratlons_of urea used Were_estlmatedvto be»neutrai'to
unpleasa'nt by adulte. ‘Therefore, it is difficult to determine if
the degree of bltterness percelved in a vegetable may adversely
affect 1nfant vegetable preference. ' |

" Canned peas had the highest degree of bitterness. Aadecreased
Apreference for.them is not'evident'fOr‘ail infants. Canned carrots
have a comparable amount of bitterness to canned peas, yet they |
were frequently suggested to be less preferred. The amount of
bltterness found in frozen beans is.so sllght that 1t is doubtful
: that 1nfant dlsllke of frozen beans was caused by thls factor. The
bltterness in. frozen carrots did not appear to adversely 1nfluence
1nfants, as frozen carrots were one of the vegetables preferred
most often.. However, infants in the. oldest age group did not
‘prefer frozen carrots. Oseplan (1958) found increasing sen51t1v1tj'
to tastejetlmul; w1thtagetup to one year. However, he did not
study_bitterness.stimuli. It is'poeSible,ltherefOre,bthat fnfants
in the oldest age group are more sensitive to bitter'tastee than

are:tnevyounger infants. -Wdth'the exception of canned carrots,
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vegetables possessing bitter qualities do not - appear to be less

preferred by all subJects, suggestlng that 1nfants cannot detect

bitterness, or if they can, they do not dlSllke it. It is

- impossible to determine-if the decreased preferenCevar,oanned'

carrots is due to the high degree of bitterness or sourness in

this'vegetable.'

L. 'Summary of Taste Parameters and Infant Vegetable.Preference

Tt is difficult to conclude from the findings of this. study that

infants base their food_preferences on taste'alone, or in fact, that

they can actyally taste. Vegetables containing'both high-and low

levels of sweetnessfwere»preferred. Those vegetables with pronounced

!

© sour and bitter qualltles were not always dlSllked Only canned

carrots were found to contain hlgh degrees’ of all three taste
qualltles and also found to be cons1stently suggested to be or.
81gn1flcantly less preferred

Whlle frozen beans were repeatedly less preferred than many

other vegetables, “their taste qualltles have S0 far met with llttle

- d1scuss1on. The sweetness level was half that of the reference and

almost tw1ce as: sweet as two of the more preferred vegetables,
namely, frozen corn and frozen carrots.' They did not contain any

sournessaand only.a low level of bitterness._ Thus there are no

strlklng observatlons on taste quallty whlch would 1ndlcate why

they are less preferred. If taste quallty'were the only factor

involved in infant vegetable preference,then a dislike for frozen .
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beans would not be'expected.
‘In general,.canned vegetables appear to possess more intense
- taste qualities than do the frozen vegetables. ~The‘najority of
canned vegetables are sweeter,imore sour and more bitter thanvthe
_frOzen vegetables. However, no 51gn1f1cant dlfferences in
preference were found for canned versus. frozen preference by all
b'subjects.a Infants fed vegetables first'exhibit-a signifiCant
preference-for frozen over canned vegetables. This may be due to
.thelr unfamlllarlty with sweet frults and a greater acceptance of

the less,sweet frozen vegetables.

-D. Texture Parameters
: ;
It appears that‘taste alone is not the onlj factor involved
in infant vegetable preference.* The feeling of a'food within;an
_infant's mouth may also be of importance. Therefore,.all‘vegetables
were assessed on a varlety of textural parameters. Not all
'3vegetables were analyzed for all texture parameters, as in some.

cases, the characterlstlc of interest was not present. The reference

- _sample in each test was that vegetable which represented a good

example of the characterlstlc of 1nterest.
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1. Dgznessv
A significant difference in the amount of dryness in the
vegetable was found (Appendix Ri).- The dryness'for'canned-peas
(reference sample) was not different‘than‘that' detected for B
frozen carrots orvfrozen.pees, but was significantly.drjer than

all other vegetables (Flgure 8). Canned corn was the only

vegetable that was 51gn1f1cantly less dry than all other vegetables.

The maJorlty of_frozen'vegetables.appears dryer than canned

‘vegetables.

~ Relationship Between Drynessvand Infant'VegetablerPreference
" There apnears to be no relationsnip between dryness and
vegetable breference;A Infants exhlbit pneferences for both the
dry end less dry vegetables. The less preferred frozenlbeans and .
canned'carrOts-seenlto‘1ie about midway between the mosﬂ'end least

” dry'vegetables. The majority ofathe-more preferred vegetables

appear on the: dryer end of the scale - frozen carrots, frozen corn,l_

»land frozen peas. However, canned corn was judged to be the least

dry and was frequently found to be significantly preferred.

‘2._ Viscositx

| -Slgnlflcant dlfferences in viscosity were found at the one
percent level (Appendlx R ) Frozen'peas, frozen corn and frozen
. carrots were-the most viscous (Figure 9). 'They“nere.tWicefthe

'thickness of canned beans, the reference sample.. No difference in-
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viscosity was found for canned beans; frozen. beans and canned peas,
but these were significantly thicker than canned carrots and canned

corn. It appears that the maJorlty of the frozen vegetables were.

thlcker than the canned vegetables.

Relationship Between Viscositv and Infant Vegetable Preference"

g Infants ‘do not appear to be adversely affected by more v1scous
vegetables, and seem to prefer them.' Three of ‘the four vegetables
which were most preferred were very thlck, while the fourth, canned
.corn, was one of the thlnnest. Preference for‘th;cker vegetables
appears more#marked W1th age. Infants in AGE 3;exhibitedimore
"preferences for the thicker frozen vegetables than did those in
i

B AGE 1. Infants fed vegetables before fruit also prefer the -

frozen vegetables.

3, Mbuthcoatl |

| A 51gn1flcant dlfference ‘in' the dryness of mouthcoat was found
(Appendlx R ). Only four vegetables were tested 1n th1s catecory{
iFrozen corn and frozen peas were estlmated to have the highest: |
degree'of mouthcoat (Figure 10). Canned peas were half ag
’-mouthcoatlng as frozen corn (reference sample) and canned corn had

.».the least amount.
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Relationship Between Mouthcoat and Infant Vegetable Preference

With the exception of canned peas, all of these vegetables

were among the most frequently preferred vegetables by all subgects.

| However, the youngest group of 1nfants did not tend to prefer any
of these Vegetables, whlle the oldest group of 1nfants tended to

_prefer all of them. Infants fed vegetables first preferred,all.
these VegetablesAexcepthcsnned peas.5AThose-fedifrdit before'
‘vegetablesvpreferred all excepttfrozen:cornr Thisireseareher:

_ suspected.thet vegetables with a high degree of modthooat'mey
:hegatively influence vegetabieipreference._'However, this did

not -occur.

. L. = Adhesiveness -

Analysis of vegetables for edhesivehess resulted in a highly
51gn1f1cant dlfference among those vegetables tested (Appendix
R ) It can be seeh in Figure 11 that there-was.no»s1gn;flcant
- difference in‘the adhesiveness of frozen corn (referenoe) ahd
>fr02en peas,‘ Cahned peas vere approkimately one—third as adhesive
es;froien-corh. 'Canhed.corn was the least‘adhesive. None of the.

. other vegeteblesvpossessed'this characteristic.'

,Reldtionship Between AdheSiveness and Infant Vegetable,Preferehce

, Infents do not appear to be adversely affected by adhesiveness
in vegetables. With the exception of cammed peas, all these

- vegetables were most,frequehtly preferred. As the adhesive
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':vegetables were also found to be mouthcoating, a similar situation

exists as mentioned in the above section. Younger infants do not
appear to prefer adhesive vegetables while older infants exhibit

an increased preference for them. This may be due to the younger

- infant hav1ng more dlfflculty in manipulating the tongue to remove

the ‘adhesive vegetables from the upper palate. The advanced |
physical development of the older infants may represent an

increased ability to orally handle these vegetables. This may

also explain why older infants tend to prefer the thicker vegetables.

5. ChalkineSS
Only three vegetables were analyzed under thls parameter and
significant dlfferences were found (Appendlx R ) Canned peas

(reference sample) were the most chalky, frozen peas half as chalky,

“and frozen corn was least chalky (Flgure 12)

Relatlonshlp Between Chalklness and Infant Vegetable Preference‘
Preferences for canned peas appeared seldom, thus it may be

that thelr hlch degree of chalklness 1nterfered W1th their acceptance.'

‘.However, they were seldom found to be less preferred. Only the

1nfants fed vegetables first seemed to dislike canned peas ‘when

- compared: to four other vegetables. Those fed fruit flrst preferred

canned peas-on two occasions. Older 1nfants were found to prefer

canned~peas-on two occasions. None of the vegetables least

1preferred possessed chalklness. Thus it may be that chalklness
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in‘vegetables is preferred by infants, or at.least is not an

o important factor in vegetable acceptance.

6. Pulp' ess

| Four vegetables were analyzed for pulpiness and signlficant
differences were found. (Appendix R, ) Frozen carrots had. the
' highest magnitude estimate, but did not differ 81gn1ficantly from:f
canned carrots (Figure 13) Frozen carrots were more pulpy than
canned beans (reference) and frozen beans. Frozen beans were.

judged to be the-least pulpy.

Relationship Between Pulpiness and Infant Vegetable Preference
It appears that pulpiness may 1nterfere w1th vegetable
acceptance. Of the»four vegetables pOSSeSSlng‘pulPIHESS{,tWO ofif'
these were most frequently found to be least preferred - canned
‘ carrots and frozen beans. Canned beans were seldom preferred over
, another vegetable. On. the other hand, frozen carrots were often

preferred‘and were conSidered_the.most.pulpy of all-vegetables..

7. Summary of Texture Parameters and Tnfant Vegetable Preference
It was anticipated.that‘an analysis of.the.texturaln |
characteristics ofathe'vegetable samples and-their-relationship
'to infant vegetable preference would provide sone insightjinto |
infant textural preferences. ‘However, the results of this study

.are conquing. Infants preferred both the thickest and thinnest
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-vegetables. The degree of dryness did ndt‘appear to affect
fpreference; as bothvthe ary and less dry vegetables were preferred.
Various levels of mouthcoét and adhesiveness were found in all
ﬁegetables most prefefred, bﬁtﬁseldom'seen,in those vegetables -
least preferred. A gfeater preference fo? ﬁhese vegétables_was
exhibited'by'thé oldest groﬁp of infants. A large amount of
'chglginesé;in.Canned ?eés may have advérsely affectéd infaht
pfeference:for them, but did nof interfere,with preferehée'for
frozen peas. Of those vegetables least preferred, pulipness
was a common characteristic«_ Howe#er,.frozeh cafrots whiéhvwere
often preferred, contained the greatest amoﬁn£‘of pulpiness.’ In
'vgenéral, most”ofAthe more préferred Vegetables Weré,fOQnd to be

t

thick, adhesive and mouthcoating.
- E. Panelist Assessment of Intensity of Flavor

1. Intensity of Overall Flavor

-Panelisiévrated the1vegetableS'dn a nine ﬁoint category scale |
on the basis of the.inﬁensity of overall flavor{(Appendix ). .Tﬁof‘
.feplicatiéns‘were<conducﬁed, vThe mean scores qu.all vegetables
aré;found in Table 12. Panelists agreed ‘that carned carrots'and :
canned peas had the stfongestio#erall flavor ("7.50 and 7.42
respecti&ely).' Pefhaps canﬁed carfoté were moét-freéuently
disliked by'infants because the flavof was too sﬁfong. Three of

the vegetables preferred by infants were found to have a weak
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overall flavor - canned corn, frozen carrots and-frozen corn.
It is likely, therefore, that infants, like children, prefer milder

flavors (Lowenberg, 1948; Glaser, 1964). The vegetable most often

' disliked was frozen beans. Panelists rated the-flavor as being.'
neither weak'nor'strong, The majority-of the canned. vegetables

v ‘tended.to be stronger in overall flavor than'the frozen vegetables.

2. Intensitv'of Vegetable Flavor

To determlne how closely the taste of each vegetable resembled
the vegetable 1tself, panellsts assessed the 1nten51ty of vegetable
flavor on.a nlne point category scale (Appendix M) E The mean scores
are also found in Table 12.. The 1ntens1ty of vegetable flavor was

!
strongest for frozen peas and frozen carrots, and Weakest for canned

carrots. - Frozen corn, frozen beans- and canned-corn were rated as .

slightly weak in vegetable flavor. Thus two of the: strongest

- vegetable flavors were preferred and two of the weaker flavors were
'preferred; This appears to contradlct the findings mentioned above. .

_fFrozen carrots had a weak overall flavor, ‘but a strong vegetable

flavor. In essence, the flavor of frozen carrots was not stronv
but it definitely tasted llke carrots. - Canned carrots, on the
other hand;‘had a strong overall flavor, but the flavor of ¢anned

carrots did not appear to resemble carrots.-'In fact,.results of-

prellmlnary taste panels found that the maJorlty of panellsts were -
‘ unable to 1dent1fy canned carrots as such. Frozen beans d1d not

'appear to have a partlcularly strong vegetable flavor nor a strong _ : : |
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' overall flavor, but were still disliked.

- 3. Possible'Implications of Flavor. Intensity and Infant Vegetable
Preferences
The maJority'of frozen vegetables appeared to. be stronger 1n

; vegetable flavor than dld the canned vegetables. ~ This 1s an

‘ 'understandable finding as canned vegetables ‘undergo more process1ng

. and are less likely to retain their original flavor._ ThlS difference
in‘vegetable flavor may be of importance during the transition‘fromu:.
' pureed'vegetables~to table vegetables.' Infants aceustomed tO'the
flavor‘of frOZen vegetables may more readily accept,table.vegetables
which possess a s1m11ar flavor. However, 1nfants -accustomed to

canned pureed vegetables may be less Willing to accept the unfamlliar;

~ flavor. of table vegetables.’
F. Pleasantness of Vegetables

i_ Panelists rated each of the vegetables on a.nine p01nt category
, scale for degree of pleasantness (Appendix K) Table 13 shows the |
order of 1nfant and panelist preference_for'vegetables. Panelists
do‘nOt appear to find‘canned corn as pleasant as the infants, nor
frozen béans as unpleasant.» There is some similarity in the order
of preference for frozen peas, frozen carrots and frozen corn,
suggesting that 1nfant preferences may be s1m11ar to adults. ,Canned

beans and canned carrots were less liked by both groups. However,
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Table 13

Order of Vegetable Preference by Aduit Panelists‘and,Infants
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infants did not appear to find canned peas as unpleasant as adults.
Itwas not possible to~statistically'analyze these results together -

as the scales used were different.
G. Comparison of Ganned:and Frozen Vegetables

There.was,no,significant difference in preference for:oanned _
"or frozen vegetables-by'all subjects From the. results of the |
~sensory analysis, there seems to be some major dlfferences between
_the “two types. The majority of canned vegetables werevrated hlgher o
.in sweetnesssthangfrozen vegetables. Manufactnrers add sngar to
-“these vegetables except for canned peas and beans._ As infants do
not necessarlly prefer the sweeter vegetable, -one. may questlon the -
'reasonlng behlnd this. Canned vecetables appear to contaln much
h1gher levels of bltterness than frozen vegetables. SOurness wWas.

.‘ percelvedlln only the canried vegetables. Frozen vegetables tenn to
be more viscous.than eanned At the time of preparatlon, the |
‘: v150051ty was comparable to canned vegetables. However, after the-

free21ng process,«they appeared ‘thicker. Excludlng canned peas,.

the maJorlty of frozen vegetables were considered more dry than

" . the canned veaetables. Both forms of peas.and corn were

mouthcoat;ng and adhesive. Canned andefrozen peas were chalky, while
" both forms of beans and carrots were pulpy ‘The overall flavor for
-canned vegetables appears more 1ntense, whlle the actual vegetable

flavor for canned is weaker. .Panellsts found the frozen vegetables
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to. be more pleasant than the canned.

_ The only significant preference for frozen vegetables over’
canned occurred with those 1nfants ‘fed vegetables before fruit.
. Perhaps because they were unaccustomed to the sweet taste of
) fruit,;they were more_partial to the less sweet,frozen vegetables,
A lower preference for ‘camnned carrots and canned peas. was. | |
exhlbited by the VEG 1 group, but this was not seen by the 1nfants
fed fruit first.- Of those vegetables preferred by VEG 2 infants,
'the maJority were c¢anned. This-may be due to the higher-sweetness |
level or 1t may be-a result of the lower viscosity level. = If the
majority of 1nfants were fed commercially prepared frults, the
viscosity may be s1m11ar to that of canned vegetables. Thus being
more famlliar With a less. viscous con51stency, the thlcker frozen

-‘_vegetables may not have been as well accepted.
' H. Relationship Between Results and Major Hypotheses

: (a) Infants will exhibit likes and dlSllkeS for vegetables.

From the results of this study, it can be concluded that
infantS'like and<dis11ke'certa1n vegetables. The nature of the
lstudv was-such that it carnot be determinedehether these preferences
‘ were-theﬁresult-of taste,ttexture, or more possibhv, a COmbinationA
- of the two, Frozen corn, canned corn, frozen carrots, -and to some
extent frozen peas, were most frequently preferred or sugvested |

4to be preferred Frozen beans were significantly less preferred»
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and a ‘trend for lower preference for canned carrots was also seen.

(b) Acceptance of vegetables by infants in general will be low..
The results of this study show that:vegetables'were not
'received enthusiastically by’all infants.v However, the maJorlty

of mean preference scores were above the "1nd1fferent" score

. (three) and borderlng on "seems to llke" (four) Thus this

hypothesis. must be reJected.:'7

(c) Infants w1ll exhlblt greater preference for frozen vegetables

.than for canned vegetables.

There was no s1gn1f1cant dlfferences in preferences for canned
or frozen vegetables by all subJects, nor for any of the age groups,
Infants fed vegetables first preferred frozen vegetables ‘over canned.
In 1nd1v1dual comparlsons for each set of hypotheses tested, frozen
.vegetables were more frequently found. to be preferred. It is, poss1ble
that the con31stently low preference for frozen beans resulted in

mask:LnD a 31gn1flcant preference for frozen vegetables over canned

Vvegetables.

(d) Older infants will. exhibit more vegetable preferences than

vounaer 1nfants.

Thls_hypothesis can be accepted When"suggested trends'arei
'considered.< The youngest group of infants showed less likes and

dislikes while the oldest group seémed more defimite about their
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preferences. Thus it appears that as an infant gets older; he

becomes more discriminating in his vegetable preference.

' (e) Infants fed fruits before vegetables will have a lower

preference fdr-vegetables_than'those-fed‘vegetables first.

Nelther group dlffered 31gn1flcantly in thelr preference for
| canned vegetables. Infants fed vegetables flrst however, _

51gn1flcantly preferred frozen vegetables over those fed: frult

© first. Infants fed vegetables first also preferred frozen over ;
canned. These 1nfants also. had higher mean preference scores for
six out of elght vegetables. Th1s suggests then thatvlnfants fed

vegetables first prefer vegetables more than those fed fruits.

i

(f) - There W1ll be some sensorv llnk between those vegetables liked -

and those dlSllked

From the results of this study, it is not pos51ble to accept
this hypothesis. Those vegetables llked and disliked are not bound'

by one common characterlstlc. HOWever, the maJorlty of preferred

'hh vegetables tend to be thicker, mouthcoatlng and adhe51ve. Less '

preferred_vegetables appear to be pulpy.
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SUMMARY . AND CONCLUSIONS .

Forty—three‘infants wiﬁhin The City of Winnipeg,'participated '
~in a tnenty—fonr'day study-designed to,determine-infant'acceptance:
of vegetables; ‘ | |

: Informatlon on 1nfant feedlng practlces prior to.the
introductlon of vegetables was obtalneda It was found that solids
'are stlll being 1ntroduced at ages much earller than- what is deemed
nutrltlonally necessary

The data from thirtyeeight fnfants Who successfully~completed

the Vegetable§$tndy were analyzed; No significant’differences'in'_
'preferences;for_canned or frozenlpuréed_vegetables by‘all eubjects,
were'found.: However; infants fed vegetabies first;fsignificanﬁly-
,preferred.the frozen vegetables more nhan.the‘canned. In addition,
their preference for vegetables in general;”appeared greater than
“those fed,fruit:before vegetables. plder infants appearedﬂto be
more discriminating‘and exhibited more Vegetablejpreferencee than‘
younger infante did. | |

- In general, both canned and frozen corn were most preferred

' gwhlle frozen beans and canned carrots were less preferred Frozen

peas and frozen carrots were also found to be more frequently
preferred;by the maJorlty of 1nfants,
A trained adult panel used magnitude_esﬁimation to scale the

sensory characteristics of puréed vegetables. Panel results were
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coupied with infant responses; It was found that'infanfs do not
' heéessarily pfefer the swéetétasting.vegetablés. The degree of'v‘
- sourness aﬁd'bitterness may advérsely affect vegetable_préfefenCe.
.An evaluatioh-of the textural charactérisﬁics suggests that
infants ténd té'prefer vegetables that are tﬁick,.mouthéoating
and'adhesivé. | . | -

) Résﬁlﬁs éugéést thétjiﬁfant vegetable ﬁreferehcég arevnot

" based on tasﬁe alone. Further fesearch should be directed-towardi

infant textural preferences.
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APPENDIX A

As a graduate -student w1th the Department of Foods and Nutrition,
University of Manitoba, I am involved in a research project on infant
feeding. I am especially 1nterested in the acceptance of vegetables

-"by 1nfants.

It ds known that many pre—school chlldren do not llke vegetables,
hOwever, very little information is available on infant food
preferences. It is hoped that with your a551stance, this study will
provide more information in this area.

. Approx1mately flftyelnfants,rless than six months old and having
had no previous exposure to vegetables, will be needed for the study.
The study has been approved by Dr. D.. Grewar, Department Head of .

" Pediatrics at the St. Boniface Hospital. Your name has been- forwarded
to me by the Pre-Natal Clinic at the St. Boniface Hospital with the
information that you now have or will'soonhave an infant at home and
that you may be interested in. JOlnlng the study. :

The study will Tun approx1mately twenty-four days, durlnc which
time all vegetables. will be supplied to you at-no charge. - You will be
‘free to begin at any time you or your phy8101an feel -your infant is
' ready to accept vegetables. The program is designed so that you will
not .be 1nconven1enced by any changes in your dally routine.

- Your partlclpatlon is, of course, completely voluntary. I »
sincerely hope that you will seriously consider assisting me with this
study. Within the next few days, I shall contact you by telephone to
~ learn of your interest. At that time, I would be pleased to arrange
to meet with you at your convenlence to dlscuss complete detalls of
the program. .

In the meantlme, thank you very much for your attentlon and T
look forward to meetlng with you.

YburS’truly,

LH/dm | o (Mlss) Lynn Harasym :
: : Graduate Student

University Centennial Year

1877 = 1977
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APPENDIX B

Instructions-forePreparation of Puréed Vegetables =~
Puréed Peas

2 1/2 1b. frozen peas
2 cups boiling water

~Add-peas:to-boiling water, cover-and return to boil.  Reduce heat .
and boil gently for six minutes. Drain peas, reserving 1 1/2 cups
cooking water. Blend peas and water at high speed for three—one
~minute intervals, stirring at each 1nterval

Puréed Carrots

2 1/2 1b. frozen sliced carrots
2 cups- b0111ng water

Add carrots to boiling water,. cover and return to b01l Reduce heat

and boil gently for eight minutes. Drain carrots; reserving 1 1/k

. cups cooking water. Blend carrots and water at hlgh speed for three-
one minute intervals, stirring at each interval.

'Pureed Green Beans‘

2 1/2 1b. frozen green beans
2 cups b0111ng water

Add ‘beans to b01llng water, cover and return to b01l. Reduce heat

and boil gently for twelve mihutes. Drain beans, reserving 1 l/h cups ‘

. cooking water. Blend beans and water at high speed for four-one
minute intervals, stirring at each interval. Force puréed beans
through a sieve to remove fibrous particles. R :
Puréed Corn.

2 1/2 lb.‘frozen corn nlblets
2 cups boiling water :

- Add corn'to b0111ng water, cover and return to boil. Reduce heat and

boil gently for six minutes. Drain corn. Do not reserve cooking water.

- Blend corn at low speed for three-one minute intervals, stirring at.
" each interval. Force puréed corn through a sieve to remove flbrous
particles. .
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" APPENDIX C

Dear Parent:

. I am very pleased to welcome you and your baby to this study._.
"Ybur participation in this project is greatly appre01ated.

If you should have any questions regarding the procedures
involved, please do not hesitate to call me at L47L4-995L, L7L-9L98,
cor 4ThL-9901. As T will. be out of town for the month of September,
please direct any questions at thls time to Dr. M. McDaniel at -

h7l+—9h98 or L74-9901.

As soon as you have completed the study, please call me and
T will arrange to pick up the questionnaire and observatlon sheets.
Once all the data has been collected and analyzed you will be
informed of the results. ,

In the meantime, I trust both you and your baby‘will enjoy
being on the study, and once again, thank you. for your co-operation.

Yours truly,

LH/ 3w , - - " . Lynn Harasym,
Graduate Student .

University Centennial Year
1877 1977 .
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 APPENDIX D
' Schedule #5

- Vegetable

Peas

Peas

Corn

. Corn

Carrots

Carrots

Beans

- Beans

Form

- Canned

Frozen’

Camned -

- Frozen

Frozen .

Canned

Frozen

Canned

167,
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APPENDIX E

Instructions

Storage, Preparation and Serving of Vegetables

Cannedlvegetables

“ 2.

Store unOpened Jars at room temperature.

“Jars should open with a "pop" sound If they do not, then .
discard the jar and contact me as soon as' possible for

another sample.

. Store opened jars in the refrlgerator ‘and. dlscard after
 three days. :

Heat a small amount of vegetable in a baby food warming
dlsh or in a custard cup set in a pan of hot Water.

. Do not heat entire Jar and do not feed baby dlrectly from
. the Jar.

i

Frozen Vegetables

1.

2.

. 3.

o

-5,

Keep all samples frozen until ready for use.

" Remove Vegetable from.wax—coated container before heatlnv
The container is easily removed if the sample is left to

thaw sllghtly in the refrlgerator.

1t you wish to thaw the vegetable completely, this must be .

. done .in the refrlgerator, and not at room temperature..

, Heat the entire sample in a baby food warming dlsh or in a
- custard cup set in-a pan of hot water.

Discard any portion uneaten.

It is recommended that you: .

hl, '{Serve the scheduled vegetable once each day, preferably at
.lunch time. .
- Do not ‘taste the vegetable first.

2.
3.

Serve each vegetable in the same mamner throughout the entlre '

~study. Any change in your own attitude towards the vegetable '

may influence your baby's acceptance or reJectlon.

‘Do not disguise the taste of the vevetable by mixing it with .
some other food._ - :




Offer the vegetable several times, but do not force-feed.
If fruits are included in the feedlng, serve them after
“the vegetable. .

5,
6.

B. Questionnaire

Complete the. attached questlonnalre on the first day of the
study, that 1s, the day you begln to feed vegetables to your
" baby. :

C. jObservat:Lon Sheet

L. Complete th1 sheet . 1mmed1ately after a vegetable is
: 'rconsumed There are 24 observatlon sheets - one for each
day of the study. :

C 2. Record the time of feeding and list those foods and llqulds
: fed before and after each vegetable.' ,

3. Estlmate the amount of vegetable eaten each time. The‘
; teaspoon measure listed is that of a normal household
teaspoon and not a baby's teaspoon. :

L. ‘Observe and record all fa01al eXpre551ons, sounds or any
‘other clues your baby may glve to tell you he likes or.
~dlsllkes the vegetables.

5. ,Comment whether each day is a healthy, normal feedlncr ’
situation, or if your baby is not well, for example,
,sufferlng w1th a. cold flu, colic, teethlng, etc.

'_‘Any other 1nformat10n that you feel is 1mportant, may be
: recorded under "Comments" on the Observatlon Sheet.

Note'

A fIf your baby shows an allerglc response to one vegetable, stOp
serving it; wait a few days and then introduce the next vegetable..
.HBe sure to record th1s allergy on the Observatlon Sheet.

. You may notlce a. chance in the color and con51stency of your
baby's stools after feeding a new vegetable, however, this is -
a normal reaction. . :
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11,

12,

‘Name of Parehts

" Name of Infant

Date of Birth

170.

APPENDIX F

Questionnaire

Address -

Telephone Number

Sex M O F

Weight at Birth

Present Age

Presentvwgight

What type of milk was used for feeding at birth?

What type of milkvié usedffor'feeding at the present time?

Has your baby been introduced to fruit juices? Yes _ No_

i:
e
[

- If yes, at what age and what'type'bf Jjuice Wés serVedyfirst,

Juice

Age

How did your baby react to this juice? |
+( ) ‘Liked it and drank all that was offered
,(. ) Liked it, but drank only a small amount : '
()  Disliked it, but drank some
(. ) Disliked it and refused to drink




l"?]—.
13. What other fruit juices has your baby had?
() Grapefruit '
Prune -

vTomatd

Orange
‘ Apple
| Pineapplé
- Pear

" Other (Specify).

Nl N N N s A N

1h. What juiée(s)_does yourjbaﬁy prefer?

15, What juicé(s) does your baby dislike?

16,  How did you deéide when ybur baby was ready to?eaﬂ solids?
co ( ) | Books, magazines ' |
_Relétives and friends
Physician's advice
© Pre-natal Clinic
'Public Health Nurse
Personal experiénbe-
) Other (Specify)

- 17. ‘Have cereals been intfoduced? Yes o

If yes, at what age and what type of cereal was served?

Age . . Cereal
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18. How did your baby veact to this cereal?

(
(
(
(.

)

)
)
)

Liked it and ate all that was offered
Liked it, but ate only a small amount
Disliked it but ate some |
Disliked it and refused to eat

19. Have fruits been introduced? Yes - ' 'Nb

If yes, at what age and what type of fruit was served first?

Age__

Fruit

© . 20. Was tﬁis fruit prepared at home or.was it a commercial product? -

'21. How did your baby react to this fruit?

C
{ -

(
(

)
)
)
)

TLiked it and ate all that was offered

Liked it, but ate only a.small.amount

‘Disliked it but ate some
. Disliked it and refused to.eat

22. What other fruits have you séerved?

¢

(.

AN SN TN TN TN N N

)

23. lWhat fruit(s) does your baby prefer?_

_ Other (Specify)

Apricots -

. Peaches

Plums

« Pineapple
-Applesauce
Prunes

-Pears -

Bananas -

;
i
i
i
T
:
|
i
!
|
!
i
|
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25,

26,

27,

28,

29.

e

‘What fruit(s) does your baby dislike?

173.

Have meats been introduced? Yes - .__No

- If yes, ét:what-age'and what typé‘of meat was ser&ed first?_

Age : e | N o Meat -

Was' this meat preparediatkhome or was it é:commercial p?oducf?

How did yoﬁr baby react tQ this meat? :
() Liked it and ate all that was offered
() Liked it but ste only a small amount
(" "") - Disliked it, but ate some |
( ) Disliked it and refuse? to eat
What other meats have ybuQserved? |
- ( Beef .
( Chicken
Lamb.
Veal
Ham
A Beef liver.
-A'Other (Sp601fy)

TN TN N N N N

What meat(s) does your baby prefer: .

What;meat(s) does your baby dislike?
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APPENDIX G

Observation Sheet

(Day " of Schedule - )

Daté

Name‘

" Vegetable to be served'-'“

- Time of feeding__

List the foods and liquids-féd‘before this vegetable

. List the foodgnand liquids fed aftervthis‘vegetable

Was the vegetable accepted? Yes o  No

If yes, estimate the amount eaten:

() 1less than 1/2 teaspoon
) 1/2 -1 teaépgon

( ) 1-2 téaspoons‘-A

( ) 2 - 3.teaspoonsf

() more than l‘tabléspoon

Briefly describe your baby's reaction to this vegetable. . What did your
baby do to let you know that he/she liked or disliked the vegetable.

Is your baby feeling well today? Yes_ __No_

If no, pléase‘explain

Comments_
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APPENDIX H

Taste Intensity of PurBed Vegetables

Using mégnitude estimatioﬁ, estimate the amount of sweétness,

sourness énd5bittefness in each of the samples. Assign}each of the

reference samples a score of 20. Score each sample-ih relation to

~ the reference. If the taste is not preéent, ﬁse“NP,*

Rest between samples. - Stif before tasting.

B =20 - Sample No. - Score
'RZ = 20
R, = 20 ﬁ

* Not Present
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APPENDIX I

Texture Evaluation of Purded Vegetables

: Assignbeachprefefence sampleps_SCOfe of 20;3 Using magnitude
estimatich, estiha£e~the texﬁural characteristics cf eachuof the
semples in felaticn to the refefence. Study each deflnltlon and be
| sure to use. the same: technlque when evaluatlng each sample.,'

Expechorete all samples except where indicated.' Stir before
tasting. ‘ | | | B |

: ViSCOSITY;. Place sample in mouth and measure the force required to
’ T make sample flow between tongue and palate.

R, = 20
1+ ‘

S t———t—————
r——————————

CHALKINESS. Place sample on tip of tongue; gently push tongue out

. touching upper lip. Estimate the amount of very small ,
,partlcles in mouth.

!
!
!
!




e

MOUTHCOAT : - Place sample in mouth and swirl. Evaluate the amount
, . of mouthcoat immediately after expectoratlng. Use a
cracker between samples. :

ADHESIVENESS:.‘Place sample in mouth and measure the amount of force
S required to remove sample that sticks to palate.
R6 = 20
DRYNESS: Place sample in mouth and estimate the overall
' "reduction of fluids in mouth before and after
‘swallowing. Do not expectorate.
R, = 20
5
PULPINESS: " Place sample in mouth and estimate the size of soft

cellular partlcles (i.e. pulplness)

new
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. A | ~ APPENDIX J . S ]

 Pleasantness of Reference Taste SQiutioﬁs

Accordlng to the follow1ng scale, rate the degree of

‘_ pleasantness for each of the reference solutions.

-9 - extremely'pleasant :
”8 - Very-ﬁleasant‘. -
7 - 'pleasant‘ |
6: - sllghtly pleasant
5 - nelther pleasant norvunpleasant
b - sllghtly unpleasant |
3 = 'ﬁnEieaeant. i
2 - very.unpleaSant ; |

1 - extremely unpleasant

e -

=
il

|
t
|
b
|
|
|



APPENDIX K |

Pleasantness of Pured Vegetables:

According to the following scale, réte‘the'degfee of

pleasantnessvfor each of the:coded samples.

9

o w

VW B W,

extremely pleasant

: Véry pleasant

pleasant

slightlj pleasant 

néither pleasant nor unpleasant,
sligbtiyjﬁnpléésant

unpleaSant

' very unpleasant

‘extremely unpleasant

Degree of Pleasantness
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Intensity of Overall Flavor of Puréed Vegetables

According to the following scale,. rate theAOVerall flavor

intensity of each of the coded samples.

9

1

N W B W,
.

. extremely strong

.strong
'slightly’strqng

‘neither strong nor weak

- slightly weak

weak

‘very weak. '

- extremely weak

Flavor Intensity
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"APPENDIX M '

Intensity of Vegetable Flavor of,Purééd'Vegetables

Rate_the intensity of vegetable flavor for each of the coded
sémples. |

. 9 = extremely strong

- vérylstrgng

‘.strong'_

o N e
i

- .slightly'strong
~ neither strong nor weak
slightly weak

—~. weak

8] w -l-‘"\n
1

~ very weak

l—-l
|

extremely Weak“

Sample No. S S o Flavor Intensity




% _Sucrose

APPENDIX N

. * . :
Concentrations of Taste Stimuli Used in Determination

of Power Functions

% Citric Acid

12.0 0.8

8.0 - 0.,

4O 0.2

2.0 o1

1.0 0.05
0.5 0.025
0;016

- 0.25

% Teight by volume in

tapfdistiile& water

S %‘Caffeine

Ok
0.2
»'o.oé
0.05
o:..o'..:és

0,010




183,
APPENDIX O

Power Functions

Taste the reference sample and assign it a ecbre.of 20. Tastel

each~of the coded eamples. Estlmate the magnitude of sweetness,‘-

' sourness and bltterness of the coded samples in relatlon to the

' e reference. Rest between samples.

Semple'Code ‘ : o ‘Score

moo o




Sample Code

.Samgle'GéaeAV

Score

20

Score

20

18k,
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71T

-

Sweetness Power Function as Determined By

Traired Sersory Panel and Sweetness Perceived

Ih» Puréed Vegetables- Expressed as Concentlz"atiéns

of Sucrose

Magnitude Estimates of Sweetness

0.01

eadnn ol

N

0.1

FESSEEN NN SUT ST U N \ PR SRS ST | X

g Percent Concentration of Sucroée

. (weight by volume in tap-distilled water)

* 10.0

i
|
{
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LR LR

Sourness Power Function szs Determined bv

" Irained Sensory Panel and Sourness Perceived

in Purfed Vegetables Expressed as Concentrations

of Citric Acid

/

P T |

Magnitude Estimates of Sourness

G.0L

A |8 llll.ll A s .lllll'

'

NP

PRSP |

o.ol

0.1
Percent Concentration of Citric Acid

(weight by volume in tap-distilled water)

1.0
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[ Bitterness Power Function z- Determired by ]
- d :
8 Trained Sensory Panel and Bitterness Perceived i
b in Puréed Vegetables Expressed as Concentrations b ‘
i 3 of Caffeine T
4
10.d -
r
e R
Ed
< -
£
b}
p] q
~
o
o
& 1.4- =
5 J
[ bt
< )
3
Qo 1p—- -
0,01 N A |
0.1 1.0

o'ol

Percent Concentration of Caffeine
(weight by volume in tap-distilled water)

i
{
]
i
!
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-
cstness of Pureced Vegetables

(1) Analysis of Variance for Swe

Source of
Variance af- SS MS F Probability
Panelists 5 0.078  0.016 0.29 n.s.
Interaction .
(Veg. X Panelists) 0 11.901 0.298 5.46 0.01
 Error 5L,  2.94,  0.055
Total 107 34.809

(ii) Analysis of Variance for Sourness of Purged Vegetables

Source of
Variance

Panelists
Vegetables

Interaction
(Veg. X Panelists)

Error

. Total

2l

L7

SS

- 0.002

1.536

001}26
2.739

0.000

0.512

0.052
0.018

F
0.02
28.88

2.91

Probability
NeSe

0.01

0.01
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(iii) Analysis of Variance for Bitterness of Purded Vegetables

Source of

Variance af . SS MS F Probability -
Panelists 5 0.000  0.000  0.00 n.s.
Vegetables 6 18.659 3.110 81.17 < 0.0L
Interaction - ,
(Veg. X Panelists) 30 8.408  0.208 7.32 <0.01
Error . J2 1.609  0.038
Total 83  28.676
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APPENDIX R

(1) Analysis of Variance for Drymess in Puréed Vegetables

Source of _

Variance daf S5 Ms F - Probability
“Panelists | 5  0.00L 0.000  0.0L n.s.
Vegetables 7 11.980 1.711  61.33 <0.01
Interaction :

(Veg. X Panelists) 35 6.513  0.186 6.67 < 0.01
‘Error 48 1.339 0.028
Total 95 19.833

(ii) Analysis of Variance for Viscosity of Puréed Vegetables

Source of
Variance

Panelists
Vegetables

Interaction
(Veg. X Panelists)

Error

Total

35

95

ss MS F Probability
0.017 0.003 0.29 NeS.
5.342  0.763  67.59 < 0.0L
1.389  0.0,0  3.51 < 0.0L

0.542 0.011
7.289
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Variance for Mouthcoat of Puréed Vegetables

(iii) Analysis of

Source of

Variance daf SS Ms F Probability .
Panelists 5 0.015 0.003 0.36 N.S.
Végetables,' 3 | 3.791 1.26)4 lh5.18' < 0.01
Interaction _
(Veg. X Panelists) 15 0.416  0.028 3.19 < 0.01
Error 21 0.209 0.009
Total - L7 L.432

(iv)  Analysis of Variance for Adhesiveness of Pured Vegetables

Source of
Variance

Panelists
Vegetables

Interaction
(Veg. X Panelists)

Error

Total

2L
L7

SS
0.010
14.247

3.089
17162
18,508

M3 F
0.002 0.04
L.749  98.10
0.206 L.25

0.048

Probability
Ne.Se.

< 0.01

<0.0L




(v) Analysis of Variance for Chalkiness of Puréed Vegetables

Source of _
Variance daf . 5SS MS F Probability -
Panelists ' 5 0.000 0.000 0.00 n.S.
.'Vegetébleé'_ ‘VWMé,WWWW5;7géMW; l.878\ 195.86MUWWN"2M6.01’W’
Interaction
(Veg. X Panelists) 10 2.473 0.047 4.93 < 0.01
Error - 18 0.173 0.010

Total 35 L.402

(vi) Analysis of Variance for Pulpiness of Puréed Vegetables

Source of

Variance daf ss MS F Probability
Panelists 5 0.000  0.000 0.00 n.s.
Vegetables 3 L.LOL  1.467 - 67.38 < 0.0L
Interaction .

(Veg. X Panelists) 15 0.936  0.062 2.87 n.s.
Error 2 0.523 - 0.022

Iotal L7 5.860




