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Summary
A number of elderly persons and students evaluated the popularity of 
standard rye-wheat bread, crestless rye-wheat bread and crustless rye-
wheat bread with added faux crust on the basis of appearance, taste, 
consistency and overall impression. The elderly persons preferred rye-
wheat bread with either a real crust or a faux crust. In contrast, the 
students preferred rye-wheat bread with a real crust or without a crust.
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Methodology
Three types of rye-wheat bread were 
evaluated on a 5-tier scale (1: very 
bad, to 5: very good) according to 
appearance, taste, consistency and 
overall impression by 36 students 
(20 f, 16 m, ø age: 26) and by 41 el-
derly persons (33 f, 8 m, ø age: 85). 
All the elderly persons lived in reti-
rement homes in the city of Hün-
feld, were aged over 70 and did not 
suffer from dementia. Furthermore, 
neither the students nor the elderly 
persons suffered from digestive, 
renal or intestinal disorders or from 
coeliac disease or were pregnant or 
allergic to one of the ingredients. All 
the test persons participated in the 
tastings voluntarily.
The dough for all three breads had 
an identical recipe, and was pro-
duced and processed according to 
the same methods; the breads were 
only baked differently. The standard 
bread with a crust was baked in a 
multi-deck oven and both crustless 
breads were baled in a combi-stea-
mer. The crustless bread with faux 
crust was also coated with a cara-
mel/water mixture (1:5), thereby 
acquiring a faux crust. Loaves of 
the standard bread and both crust-

less breads are depicted in • Figure 
1, providing a better idea of the 
appearance of the three rye breads, 
including the faux crust. The dif-
ferent types of bread were given 
to the test persons with a 3-figure 
code in a random sequence. For each 
variant each participant received 
a slice of bread and water for neu-
tralization. Statistical analysis of 
the data was carried out with SPSS 
Statistics 20.0; significant differen-
ces appeared when p < 0.05 in the 
Mann-Whitney U Test.

After they had evaluated the breads, 
the participants also received a ques-
tionnaire which asked whether they 
experienced difficulties in chewing 
and whether they regarded the crust 
as important. The questionnaire also 
asked whether they would eat crust-
less bread in general and whether 
they would willingly eat the crust-
less rye-wheat bread without faux 
crust and the rye-wheat bread with 
faux crust which they had just tas-
ted on a daily basis.

Introduction and question
Bread is a staple food in Germany; 
the average bread consumption per 
household was 46.5 kg in 2013 [1]. 
Many elderly persons also enjoy ea-
ting bread. Owing to difficulties in 
chewing and swallowing [2–4], re-
duced salivation [5] and high usage of 
dentures, elderly persons often have 
problems chewing hard food [2, 6] 
such as bread crusts. It has therefore 
been suggested that elderly persons 
prefer foods which are easy to chew 
and swallow [5], such as crustless 
bread. In this context, we investi-
gated how elderly persons evaluate 
crustless rye-wheat bread in compa-
rison to standard rye-wheat bread. 
By way of comparison, the popula-
rity of crustless rye-wheat bread was 
also tested among students.

¹  Latest version of a poster displayed as part of 
the 20th International Scientific Conference or-
ganized by the Institut für Getreideverarbeitung 
(IGV) in 2015 “Healthy Grain for a Healthy 
Diet” (22-23 April 2015 in Nuthetal, Germany)

Fig. 1:  From left: standard bread, bread 
with faux crust, crustless bread
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Results

The evaluations 
of the appearance, 
taste, consistency 
and overall impres-
sion of the standard 
bread and both 
crustless breads by 
elderly persons and 
students are com-
pared in • Table 1.
The students evalua-
ted the appearance of 
the standard bread 
as significantly bet-
ter than did the el-
derly persons. The 
evaluations on ap-
pearance by the group of elderly per-
sons showed significant differences 
between the standard bread and the 
crustless bread without faux crust, 
but not the crustless bread with 
faux crust. In contrast, the students 
rated the appearance of the stan-
dard bread much more positively 
than that of both crustless breads. 
The elderly persons evaluated the 
taste of the standard bread and the 
crustless bread without faux crust 
significantly worse than did the stu-
dents. The latter evaluated the taste 
of the standard bread better than the 
crustless bread without faux crust. 
The students found the taste of the 

standard bread significantly better 
than both crustless breads. There 
were significant differences between 
the students’ and elderly persons’ 
evaluations of the consistency for 
both crustless breads. There were 
also significant differences between 
the standard bread and the crust-
less bread without faux crust in the 
evaluations of consistency by the 
group of elderly persons. In cont-
rast, there were no significant diffe-
rences between all the breads in the 
students’ evaluations of consistency.

Both elderly persons and students 
evaluated the overall impression of 

both crustless breads significantly 
worse than the standard bread. The 
students also felt that the crustless 
breads differed significantly from 
each other. Both groups gave the 
same evaluation to the standard 
bread and the crustless bread with 
faux crust. However, there was a 
significant difference between el-
derly persons and students with re-
gard to the crustless bread without 
faux crust.
Subsequent to the bread tasting, the 
participants were asked whether 
they encountered difficulties che-
wing when they ate bread crusts 
and whether the bread crust was 
an important criterion for good 
bread. In addition, they were asked 
whether they would willingly eat 
crustless bread in general and/or 
the tasted bread on a daily basis. The  
results of these questions are shown 
in • Table 2.

Tab. 1:  Mean values with standard deviation for bread evaluations by 41 elderly persons and  
36 students 
If the letters are different after two compared values (e.g. appearance standard bread: “3.7 b” vs. appearance bread without 
faux crust: “3.2 a”), the difference between the values (here: 3.7 vs. 3.2) is significant (p < 0.05). If the letters are the same 
(in this case two letters may also appear), it is not significant. Small letters indicate a difference or lack of difference in the 
comparison of the three bread types; large letters in comparison of elderly persons and students (e.g. taste standard bread: 
elderly persons 3.6 B vs. students 4.0 A = difference is significant).

Appearance Taste Consistency Overall impression

Standard bread

Elderly persons 3.7 ± 0.8 b B 3.6 ± 0.8 b B 3.4 ± 0.8 b A 3.6 ± 0.8 b A

Students 4.2 ± 0.8 b A 4.0 ± 0.7 c A 3.8 ± 0.8 a A 3.9 ± 0.6 c A

Crustless bread without faux crust 

Elderly persons 3.2 ± 1.1 a A 3.0 ± 1.0 a B 2.8 ± 0.9 a B 3.0 ± 0.9 a B

Students 2.8 ± 0.8 a A 3.6±  0.8 a A 3.6 ± 0.8 a A 3.4 ± 0.7 a A

Crustless bread with faux crust

Elderly persons 3.4 ± 0.6 ab B 3.3 ± 0.8 ab A 3.0 ± 0.8 ab B 3.1 ± 0.6 a A

Students 2.4 ± 0.9 a A 3.0 ± 0.9 b A 3.4 ± 0.9 a A 2.9 ± 0.7 b A

Elderly  
persons

Students

Do you experience difficulties in  
chewing when you eat bread crusts?

42 % 0 %

Do you think the bread crust is an  
important criterion for good bread?

83 % 92 %

Would you eat crustless bread in  
general?

39 % 19 %

Would you willingly eat the crustless 
bread without faux crust that you 
have just tasted on a daily basis?

35 % 39 %

Would you willingly eat the crustless 
bread with faux crust that you have 
just tasted on a daily basis?

40 % 14 %

Tab. 2:  Percentage of yes responses to questions on bread crusts by 41 elderly 
persons and 36 students
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Discussion

Elderly persons evaluated the crustless 
bread with faux crust better than the 
crustless bread without faux crust in 
all areas, although both breads were 
identically manufactured and only 
differed in appearance, and thus ought 
to have been evaluated identically. 
This demonstrates that the faux crust 
on the crustless bread has a positive 
influence on the other features.
Furthermore, 40 % of elderly persons 
stated that they would willingly eat 
the bread with faux crust on a daily 
basis. Given that 83 % of elderly per-
sons regarded the crust as an im-
portant criterion for good bread, the 
theory that a faux crust positively 
influenced the elderly persons’ bread 
evaluations is hereby supported. This 
also suggests that the elderly persons 
perceived the “added” crust as a “real” 
crust due to age-related visual impair-
ments, as opposed to e.g. the students 
who had no visual limitations. The 
students recognized that the “added” 
crust was not a real crust. As a result, 
they evaluated the appearance as well 
as the taste, consistency and overall 
impression of the crustless bread with 
faux crust worse than the crustless 
bread without faux crust. This indi-
cates that the “added” crust was re-
garded as unsightly by this young 
age group and that it had a negative 
influence on the other features.
Although the rye breads without 
crusts were easier to chew, and  
42 % of the elderly persons experi-
enced difficulties in chewing, the el-
derly persons preferred the standard 
bread with crusts somewhat more. 
This contradicts the assumption by 
Popper and Kroll [5] that elderly per-
sons prefer foods which are easy to 
chew. The students evaluated the 
standard bread as clearly the best in 
all areas. This demonstrates that tra-
ditional rye-wheat bread was more 
popular among elderly persons and 
students than the crustless alter-
natives. This is probably because 
the crust is a very crucial criterion 
for the popularity of bread. But al-
though none of the students had 

chewing difficulties, and 92 % of stu-
dents regarded the crust as a crucial 
bread criterion and only 19 % of stu-
dents responded “yes” to the general 
question on crustless bread, 39 % of 
the students stated that they would 
willingly eat the crustless bread wi-
thout faux crust on a daily basis. 
These results show that the students 
have a more positive view of the 
crustless breads than do the elderly 
persons, even though the students 
do not need crustless breads. For 
the elderly persons a preference for 
crustless bread is probably regarded 
as a sign of “being old”, which this 
age group would not wish to admit. 
Elderly persons are therefore more 
likely to reject crustless alternatives 
than standard bread, even though 
they experience problems in chewing 
bread crusts.

Nevertheless, the overall impression 
of the standard rye-wheat bread 
obtained only 3.6 ± 0.8. This de-
monstrates that the rye-wheat bread  
chosen was also not very popular 
among elderly persons. This could be, 
on the one hand, because the elderly 
persons perceived the bread less in-
tensively due to age-specific olfactory 
[7–9] and gustatory impairments 
[10]. On the other hand, the elderly 
persons may have compared this rye-
wheat bread to bread from their child-
hood [11], which probably tasted dif-
ferent and in their memories “better”.

M. Sc. Katharina Fuckerer1, 2

Prof. Dr. Oliver Hensel3

Prof. Dr. Joachim J. Schmitt1, 4

1  Hochschule Fulda, Fachbereich Lebensmittel-
technologie, Leipziger Str. 123,  
36039 Fulda

2  E-Mail: Katharina.Fuckerer@lt.hs-fulda.de
3  Universität Kassel, Fachbereich Ökologische 
Agrarwissenschaften, Nordbahnhofstr. 1a, 
37213 Witzenhausen

  E-Mail: agrartechnik@uni-kassel.de
4  E-Mail: Joachim.Schmitt@lt.hs-fulda.de

Conflict of Interest
The authors declare no conflict of interest  
according to the guidelines of the International 
Committee of Medical Journal Editors.

References

 1.  Zentralverband des deutschen Bäcker-
handwerks. Durchschnittliche Einkaufs-
menge Brot je Haushalt in Deutsch-
land in den Jahren 2012 und 2013 (in 
Kilogramm). URL: http://de.statista.
com/statistik/daten/studie/425365/
umfrage/durchschnittl iche-einkaufs 
menge-brot-je-haushalt-in-deutschland/ 
Zugriff 15.07.15

 2.  Fillion L, Kilcast K (2001) Towards a mea- 
surement of oral tactile sensitivity and  
masticatory performance: development of 
texture tests. LFRA Research Report, S. 781; 
Surrey (UK): Leatherhead Food

 3.  Morley JE, Glick Z, Rubenstein LZ. Geriatric 
nutrition: A comprehensive review. 2. Aufl., 
Raven Press, New York (1995)

 4.  Volkert D, Kruse W, Oster P et al. (1991) 
Malnutrition in geriatric patients: diagnos-
tic and prognostic significance of nutritional 
parameters. Ann Nutr Metab 36: 97–112

 5.  Popper R, Kroll BJ (2003) Food preference 
and consumption among the elderly. Food 
Technology 57: 32–39

 6.  Heath MR (1982) The effect of maximum 
biting force and bone loss upon function and 
dietary selection of the elderly. Int Dent J 32: 
345–356

 7.  Murphy C (1983) Age-related effects on 
the threshold, psychophysical function and 
pleasantness of menthol. Journal of Geron-
tology 38: 217–222

 8.  Stevens JC, Cain WS (1987) Old-age deficits 
in the sense of smell as gauged by thresh-
olds, magnitude matching and odor identi-
fication. Psychology and Aging 2: 36–42

 9.  de Graaf C, Polet P, van Staveren WA (1994) 
Sensory perception and pleasantness of food 
flavors in elderly subjects. Journal of Geron-
tology 49: 93–99

10.  Murphy C (1993) Nutrition and chemosen-
sory perception in the elderly. Crit Rev Food 
Science & Nutrition 33: 3–15

11.  Chen J, Engelen L. Food oral processing – 
Fundamentals of eating and sensory percep-
tion. Wiley-Blackwell, West Sussex (2012)

DOI: 10.4455/eu.2015.031


