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Abstract

Food intake 1n humans 1s guided by a variety of factors, which include physiological,
cultural, economic and environmental influences. The sensory attributes of food itself
play a prominent role in dietary behaviour, and the roles of visual, auditory, gustatory
and tactile stimuli have been extensively researched. Other than in the context of

flavour, however, olfaction has received comparatively little attention in the field of
food acceptability.

The investigation was designed to test the hypothesis that olfactory cues, in isolation of
other sensory cues, play a functional role in food choice and acceptability.

Empirical studies were conducted to investigate: the effects of exposure to food odours
on hunger perception; the effects of exposure to food odours with both high and low

hedonic ratings on food choice, consumption and acceptability; and the application of
odour exposure 1n a restaurant environment.

Results from these studies indicated that exposure to the food odours led to a conscious
perception of a shift in hunger, the direction and magnitude of which was dependent on
the hedonic response to the odour. Exposure to a food odour with a high hedonic
rating prior to a meal significantly increased consumption and acceptability (p<0.05),
and exposure to a food odour with a low hedonic rating had no significant effect
(p>0.05). When applied to a restaurant environment, exposure to a food odour with a

high hedonic rating significantly influenced food choice and acceptability (p<0.05).

Subject and stimulus variables, contributing to the role of olfactory cues, were

identified from the results, facilitating the development of a conceptual olfactory cueing
model. The model demonstrates how a series of independent variables, relating to

odour exposure, may lead to either an enhancement of dietary patterns or suppression

of food intake. The application and implications of the model are discussed. As such

this research establishes direct links between stimulus and response in an ecologically
valid environment.
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1.0 Introduction

This investigation focuses on the role of olfactory' cues in relation to selected
aspects of food intake and dietary patterns. The interrelationships between the
factors which influence eating behaviour are complex, with food intake in humans
being guided by physiological, cognitive, social, cultural, economic, religious,
environmental and sensory based influences (Kissileff and Van Itallie 1982). The
extent to which any single factor or group of factors predominates in this process is
unknown (Kissileff and Van Itallie 1982, Weingarten 1985, Meiselman and MacFie
1996), and may vary according to different conditions. The sensory attributes of
food itself, which stimulate the senses of sight, hearing, touch, taste and smell, are
known, however, to play a prominent role in food intake (Cardello, 1996).

Sensory stimuli enable foods to be recognised and make it possible for the

appropriate food to be selected in accordance with a particular desire. These stimuli

then 1nitiate the appropriate responses in the viscera, aiding the digestion of the meal
(Piggott 1984) and are important for the cessation of eating since they promote
satiety (Rolls 1985). The hedonic properties of sensory stimuli contribute to the
pleasantness or unpleasantness of the eating experience, exerting an influence on
food choice, and providing the foundation for food acceptability’. Research into the
contribution of the senses to food choice and acceptability show that both the

physical senses (visual, auditory and tactile) and the chemical senses (gustatory and
olfactory) play a functional role in dietary behaviour, albeit in varying degrees
(Cardello, 1996). The role of the visual sense in relation to the appearance of food
has been widely researched (Clydesdale 1978 and Dubose er al. 1980), and the

importance of taste’, and flavour in dietary patterns is well documented (Garcia and
Koelling 1966, Tepper and Mattes 1990). Auditory and textural qualities of foods
have also been found to influence acceptability (Vickers 1983 and Mela 1987,

]
Pertaining to the sense of smell. (British Standard (1975).

The state or quality of food which makes it agreeable, satisfactory, worth accepting and welcome.
(Pierson 1997).

The sensation perceived via the taste buds resulting from the presence of certain soluble substances.
(British Standard 1975).

The combination of taste and odour. It may be influenced by sensations of pain, heat and cold and by
tactile sensations. (British Standard 1975).
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respectively). Other than in the context of flavour, however, information regarding

the role of olfaction in relation to food, tends to be anecdotal, and empirical evidence
in this area is somewhat limited.

This situation i1s hardly surprising as far less research has been conducted on the
chemical senses than on the physical senses, and olfaction is the least understood of
the human senses. Early research into the human sense of smell dates back to the
classification system for odours’ established by Linnaeus (1756). Since that time a
number of classification systems have been developed, including those of Henning
(1916) and Amoore (1970). Research has also been conducted to investigate the
factors which link a molecule to a specific odour. The classification system
developed by Amoore (1970) was based on the chemical structure of odours which
led to the Stereochemical theory. This theory identified odourous molecules as
having definite shapes which fit into specific locations of the nerve axons in the
nose, allowing the odour to be identified. A more recent theory on the mechanism
of olfaction, however, suggests that the olfactory receptors are stimulated by the
vibration of molecules rather then their shape (Turin 1995).

In addition to investigations into the mechanisms of olfaction, the anatomy and
structure of the olfactory system have been widely researched (Parker and Stabler
1913, Stuiver, 1958, Gesteland 1982, Cain 1988, Douek 1988). Due to the anatomy
of the olfactory system, odours are perceived both orthonasally, through the nose,
and retronasally, by volatiles arising from the mouth. The retronasal odours combine

with the sense of taste to form flavour, hence playing a vital role in food intake and
dietary behaviour (Rozin 1982).

Whilst the roles of appearance, sound, taste and texture have been investigated as

independent sensory attributes, the role of olfaction has, in the main, been researched
through its interaction with the sense of taste.

In this study it is hypothesised, that in addition to their vital contribution to flavour,

olfactory cues in isolation of other sensory cues, play an important role in food
intake and dietary patterns.

S
The sensation perceived via the olfactory organ from certain volatile substances. (British Standard 1975).
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Before testing the hypothesis, it is necessary to review the current state of
understanding of the olfactory system and its role in food intake. The theories and
mechanisms of hunger and the concept of cueing will also be examined.

1.1 The anatomy and physiology of the olfactory system

1.11 The anatomy and structure of olfaction

The olfactory system is located in the roof of the nasal cavity and covers an area of
2.5 cm? in the epithelium o