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Abstract: Sensory perception of 81 individuals of different age groups, adolescent {12-18 years), young adults {19-34]}, adults
{35-49} and older adults {50-58 years) to apple juice was investigated. The subjects rated the juice for pleasantness, perceived
sweetness, sourness and flavour intensity on a five points category scale. The studies showed that adolescent and older adults
wvere less sensitive to sweetness of sucrose and had higher optimal sucrose concentration than other age groups. The slope
for psychophysical function of sweetness decreased from adolescent to older adults. The slopes for sourness were somewhat
flattened for young adults and adults than adolescent and older adults. The slopes of psychophysical function of apple flavour

were not quite different for all the age groups.
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Introduction

It is well known fact that age affects the sensory perception and
pleasantness of taste and odour of foods (Weiffenbach et af.,
1986; Doty ef al., 1984 ; De Graff et al., 1994]. Different workers
have reported the studies on sensory perception of individuals of
various ages {Rovee ef al., 1976; Stein ef al., 1994].

Studies showy that the sense of smell is more affected by age than
the sense of taste between young adults and elder people. The
elder subjects showed higher concentration of pleasantness of
testants and odourants (Murphy, 1983; Cains ef al., 1990, De
Graff et al., 1998]).

The children are less sensitive to taste and odour than adults. Doty
et al. {1984]) found that odour identification ability is lowver in age
group b5-9 years as compared with age group of 20-99 years.
Kimmel et al. {1994} concluded that 5-8 years old children vwere
less able to discriminate between different sucrose solutions
whereas, Enns et al. (1979) suggested that children had steeper
psychophysical sucrose function slopes than adults and elderly
subjects. Rovee ef al. (1975) found no difference in olfactory
acuity between age groups ranging from 6-94 years. According to
Desor and Beauchamp {1987} the children have different hedonic
response profiles than adults to pleasantness and they prefer
higher concentration of sucrose than adults. Conversely, saltiness
is aversive or neutral to infants, but in older children a pattern
closer to that of adults develops (Desor ef al., 1975]. The hedonic
response of children to sour or bitter are less clear but seems to
be more negative than those of adults (Beauchamp et af., 1991;
Lowenberg, 1948).

The present study was designed to determine the age related
effects on sensory perception and pleasantness of apple juice.

Materials and Methods

Subjects: The present studies involved healthy subjects divided
into four groups: adolescents, young adults, adults and older
adults. The age, height, vveight and men/wwomen {number] of
different group subjects were determined (Table 1). Individuals
who had diabetes mellitus vvere not accepted for study. Non
of the subjects had obstructions of nasal cavity. The participants
of older adults vere taking medicines, which could influence the
sense of taste.

Stimuli: The stimuli were 156 different clarified apple juices,
prepared and bottled at PCSIR Laboratories, Quetta. They vwere
varied in sugar (3 levels), citric acid (b levels) and flavour (5 levels)
{Table 2).

Procedure: All the subjects were instructed both verbally and in
writing to rate the pleasantness, perceived sweetness intensity
and sourness intensity on a five point category scale. The
pleasantness was measured with a hedonic scale (Watts ef al.,
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Table 1: Characteristics of the subjects classified by age group

Parameters Age groups
Adolescent  Young adults Adults Older adults
(12) 22) (29) (18)
Age (Years) 14.00x2 24.00£5 43.00+£5 55.00x3
Height (cmj) 153.00+6 165.00+8 162.00+8 160.00+5
Weight (Kg) 50.60%7 62.76+3 68.50+5 70.25x7
Men/Women (n) 5/7 10/12 14/15 10/8
Table 2: Composition of juices
Juice No. Total Sugars Citric Acid Flavour
(Brix, %) (% wiv) (ppm}
1 11.50 0.15 20
2 11.50 0.25 40
3 11.50 0.35 60
4 11.50 0.55 80
5 11.50 0.75 100
6 13.65 0.15 20
7 13.65 0.25 40
8 13.65 0.35 60
9 13.65 0.55 80
10 13.65 0.75 100
11 17.72 0.15 20
12 17.72 0.25 40
13 17.72 0.35 60
14 17.72 0.55 80
15 17.72 0.75 100

1989) where faces were used to indicate the different degrees of
like/dislike. The response scale for sweetness, sourness and apple
flavour intensity ranges from "not at all sweet’, 'not at all sour’
and ‘no apple flavour’ on the left hand side to ‘very strong
flavour’, "very sour’ and “very sweet’ on right hand side.

The juices were presented to the subjects one by one. A
randomized complete block design wwas used for the order of
presentation (Table 2). The time of presentation between the two
stimuli vwas about 60 seconds with a ten minutes rest after a
session of five juices.

Juice bottles vere refrigerated overnight and opened just before
the sensory test. The juice was served in a volume of 30 ml at
room temperature in glass cup of 100 ml volume. The instructions
(Elizabeth and De Graff, 1998} were to:

al Rinse with water before each stimulus

b} Sip from 30 ml and swallowy

c) Sip again and spit

d} Rate the juice on pleasantness and intensity.

Statistical analysis: Analysis of variance was used to determine the
difference in pleasantness and intensity using a model with
concentration, age group and subjects nested into age group as
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main effects. The value of p«<0.0b was used as criterion for
statistical significance. All data analyses were performed with a
SAS statistical software package (Anonymous, 1989 and 1990).

Results

Pleasantness of juices: The mean pleasantness response of
different age groups to the juice (Fig. 1) shows that there was a
significant age effect related to the pleasantness of the juice
{p < 0.001]. The statistical analyses show that the pleasantness
response was higher in adolescent group and lower in adults
group of subjects. There was a significant difference in the ranking
of pleasantness between the stimuli and the age of the subjects.
The most preferred juice differed by group. Adolescent and older
adults preferred juice with high concentration of sucrose, medium
flavour and medium citric acid whereas, young adults and adults
preferred medium concentration of sucrose, medium to high citric
acid and high flavour. The adeclescent group preferred juice no.12
and 13 with an average pleasantness of 3.88 and 3.95. The young
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adults and adults preferred juice no. 9 with an average
pleasantness of 3.26 and 3.5. The older adults preferred juice
no.13 with mean pleasantness of 3.1.

The hedenic response decreased with the age of the subject. The
standard deviation, for the 15 different stimuli vwwere respectively
0.66, 0.43, 0.47 and 0.22, ranging from adoclescent to older
adults. The adolescent, young adults and adults had distinct
pleasantness rating in a pronounced manner compared with the
older adults, who seemed to be less outspoken in their response.

Concentration — pleasantness function: The mean pleasantness
responses of the age groups as a function of sucrose, citric acid
and apple flavour (Fig. 2) showed that the overall average
responses for sucrose, citric acid and apple flavour were higher for
adolescent group of subjects than other age groups. The main
concentration effect on pleasantness vvas significant at p < 0.001.
The optimal citric acid concentration for different groups wvas
betwvween 0.25 and 0.55 %. Adolescent and older adults had a
sharper decrease in pleasantness at higher concentration of citric
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Fig. 1: Pleasantness response to apple juice by the individuals of different age groups
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Fig. 2: Pleasantness response of different age groups as a function of relative concentration of sugar, citric acid and flavour in apple juice
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Fig. 3: Pleasantness response of different age groups as a function of perceived intensity of sugar, citric acid and flavour in apple juice

acid compared wvith other groups (p <0.01).

The optimal concentrations of flavour were less clear. The slope of
pleasantness functions for apple flavour showed little difference
for the different age groups (P > 0.05}. The curves of pleasantness
function of sucrose wvere more or less the same for adclescent
and older adults {p>0.05]). There were pronounced decrease in
pleasantness function after optimum concentration of sucrose in
case of young adults and adults.

Concentration-intensity function: The effect of concentration on
perceived intensity was highly significant for sucrose, citric acid
and apple flavour (p<0.001} ({Fig. 3). The age effect was also
significant for the perceived intensity of sucrose, citric acid and
apple flavour {(p < 0.01). The slope of the psychophysical function
of sucrose decreased with the age group from adolescent to older
adults. The slopes for sourness vvere some wvhat flattened for
adults and older adults than adclescent and younger adults, which
was confirmed by a significant age group-concentration
interaction (p < 0.001}.

The slopes of the psychophysical function of apple flavour were
not quite different for all the age groups (p > 0.05). The average
response to perceived intensity of apple flavour was higher in
older adults, young adults and adults than adolescents (Fig. 3).
The slopes for the psychophysical response vvere positive for all
the age groups.

Discussion

The present study showed that the age affects the sensory
perception, pleasantness of taste and odour substances. The
adolescents and older adults were less sensitive to sucrose and
therefore, have higher optimal sucrose concentration than
younger adults. The disliking of sucrose decreased with the
increasing age but up to some extent, which was accompanied by
a lower slope of psychophysical function of citric acid.

The adolescents had very high slope of psychophysical function
of sucrose as compared with adults. These results contradict the
findings of Kimmmel et al. (1994) and Hermel et al. {1970} who
reported that lower age group individuals are less able to
discriminate between sucrose solutions than adults. However,
Enns et al. {1979} found steeper psychophysical function for
sucrose in case of children but no difference in adults. Kimmel
et al. {1994} and Kroll (1990} found that children are capable of
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performing direct scaling task like adults when instructed properly.
The psychophysical function of sourness for all the age groups
wvvas more o less similar. These results are in line with Chauhan
and Haurysh {1988) but not with Cain ef al. {1990]), Weiffenbach
ef al. (19886) and Bartoshuk ef al. (1986) who reported that older
subjects perceived the higher concentration of citric acid as less
intense than younger age groups. The flattened slopes of the
perceive intensity of sucrose and citric acid by increasing age
reflected an age related taste loss.

The average responses of the perceived apple flavour intensity
were higher for older adults and lower for adolescent subjects.
This may be due to the increase in olfactory acuity with the
increase in age. These results are in contradiction of Elizabeth and
Graff (1998) who reported the average responses of the perceived
apple flavour intensity were lovwer for oldest age groups than
younger groups.

Mean pleasantness responses to the juices were higher for
adolescent than for other groups. The mean pleasantness
responses for different groups other than adolescent were belowy
2.65. The low consumption of juices in daily life by older subjects
and their unfamiliarity with this kind of soft drink contribute to
this outcome.

In the present studies, adolescent and older adults preferred
higher concentration of sucrose than the other groups. According
to Klesges et al. (1991) lovver age groups tend to prefer sweeter
foods than adults. A preference for sweetness present from birth
in children and it is seen that there is a shift in late adclescence
towards a reduced preference for sweetness (Desor and
Beauchamp, 1987; Beauchamp ef al., 1991). The innate preference
for swveetness in human probably because of the fact that in
nature svweetness often predicts energy value (Rozin, 1990}, which
is needed for growth. The elderly people preferred high sucrose
concentrations because of the decrease in taste and odour
perception.

It can be safely concluded from the present studies that
adolescent and older adults preferred juices of higher optimal value
of sucrose with medium sourness and flavour. The young adults
and adults have a preference towards medium sweetness and
higher concentrations of citric acid and flavour.
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