Sweetness Perception of Food/Beverages | Encyclopedia.pub

Sweetnhess Perception of Food/Beverages

Subjects: Food Science & Technology

Contributor: Qian Wang

When it comes to eating and drinking, multiple factors from diverse sensory modalities have been shown to
influence multisensory flavour perception and liking. These factors have heretofore been strictly divided into either
those that are intrinsic to the food itself (e.g., food colour, aroma, texture), or those that are extrinsic to it (e.g.,

related to the packaging, receptacle or external environment).

sugar reduction multisensory integration intrinsic factors extrinsic factors

sweetness perception

| 1. Introduction

Eating and drinking are amongst the most multisensory of the experiences that we have. When people think about
the consumption of food and drink, the senses of taste and smell usually come to mind first. However, a growing
body of research conducted over the last decade or two has increasingly demonstrated that all of our senses play a
role in influencing flavour perception (see References WIZIE! for reviews). For instance, recalling the experience of
eating an apple will usually evoke not just taste and smell, but also its colour, weight, shape, its firmness,
crunchiness, juiciness and even the sound of chewing and perhaps its provenance (e.g., supermarket, organic,

local, or the tree in the backyard).

A large body of research now supports the view that both food-intrinsic sensory factors (e.g., product colour,
aroma, texture, viscosity, etc.) as well as food-extrinsic factors (e.g., visual, olfactory, and tactile properties of
product packaging or servingware, background music, ambient lighting, temperature and aroma, etc.) play a role in
determining whether we accept and how we perceive food and beverages (e.g., for intrinsic factors [EH4IE and for
extrinsic factors BIZIEIRIIONLLLZY \What is less clear, however, is how these different factors interact and the
relative importance of intrinsic and extrinsic factors to our perception of, not to mention our behaviour towards, food
and drink.

In this review, we focus on how intrinsic and extrinsic factors can enhance the perception of sweetness in foods
and beverages and address the question of how (and if) they can be combined in order to deliver an enhanced
perception of sweetness. The decision to target the perception of sweetness is informed by the growing public
health concern over excessive sugar consumption. The consumption of sweet foods has been argued to be one of
the major contributors to the current obesity epidemic, with more than 3 million deaths globally each year [13114]115]

(161 Moreover, sugar reduction is of critical concern to major food and beverage companies such as PepsiCo,
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Givaudan, and Arla, who have been engaging in a number of major initiatives in order to reduce added sugars and
develop naturally resourced sweeteners WAML8ILI Therefore, a multisensory, psychological model of sweetness

perception is especially important when it comes to the design of sugar-reduced/replaced foods and beverages.

Hutchings et al. 2% recently outlined four general strategies for sugar reduction. Sugar substitution, altering food
structure (e.g., heterogeneously distributing sucrose, modifying tastant release, or reducing particle size), gradual
long-term sugar reduction, and using the principles of multisensory integration. However, Hutchings et al. 29 do not

address the role of product-extrinsic factors in sweetness perception.

2. Food-Intrinsic versus Food-Extrinsic Influences on
Sweetnhess Perception

In the following section, we will target each sensory modality in turn and review the literature on the intrinsic and/or
extrinsic cues regarding their influence on sweetness perception. Table 1 provides a representative summary of

studies demonstrating sweetness enhancement effects from the influence of different sensory modalities.

Table 1. A representative selection of studies demonstrating sweetness enhancement via food-intrinsic and

extrinsic sensory cues.

Sweet
Intrinsic or ) Control/Comparison o )
Study Sense Extrinsi Enhancing Stimuli Taste Stimuli Scale % Difference
xtrinsic imuli
Stimuli
1-9 rating
Crisinel et al. ) o Sweet Bitter . )
Hearing Extrinsic Cinder toffee (bitter— 15%
(2012) @ soundtrack soundtrack
sweet)
0-100
Hochenberger . . Sweet Bitter e rating .
et al. (2018 earing xtrinsic offee ) ()
Ié] ) soundtrack soundtrack (bitter—
sweet)
0-100
5 ratin
Hochenberger ) o Sweet Bitter 9 No significant
et al. (2018) Hearing Extrinsic Toffee (sweet, )
21] soundtrack soundtrack ) difference
bitter, salt,
sour)
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Sweet
Intrinsic or . Control/Comparison o .
Study Sense o Enhancing o Taste Stimuli Scale % Difference
Extrinsic o Stimuli
Stimuli
Reinoso ) )
) o Sweet Bitter ) 1-7 rating
Carvalho et Hearing Extrinsic Belgian beer 20%
soundtrack soundtrack sweetness
al. (2016) &
Reinoso )
) o Sweet ) 1-7 rating
Carvalho et Hearing Extrinsic Sour soundtrack Belgian beer 20%
soundtrack sweetness
al. (2016) @
Reinoso .
) o Legato Staccato 1-7 rating
Carvalho et Hearing Extrinsic Dark chocolate 11%
soundtrack soundtrack sweetness
al. (2017) 22
Wang and . o 1-10 rating
) o Consonant Dissonant Fruit juice (apple,
Spence, Hearing Extrinsic ) (sour— 19%
soundtrack soundtrack orange, grapefruit)
(2016) [ sweet)
Wang and ) o 0-10 rating
) o Consonant Dissonant Fruit juice (apple,
Spence Hearing Extrinsic ) (sour— 17%
soundtrack soundtrack orange, grapefruit)
(2017) [24] sweet)
Wang and )
) o Sweet ) ) 0-10 rating
Spence, Hearing Extrinsic Sour soundtrack Off-dry white wine 19%
soundtrack sweetness
(2017) (23]
Wang et al. ) o Sweet Bitter o 1-9 rating
Hearing Extrinsic Apple elderflower juice 8%
(2019) [28] soundtrack soundtrack sweetness
Carvalho and Sight Extrinsic Pink coffee White coffee cup Espresso 0-10 rating 30%
Spence cup (sweetness)
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Sweet
Intrinsic or . Control/Comparison o .
Study Sense o Enhancing o Taste Stimuli Scale % Difference
Extrinsic o Stimuli
Stimuli
(2019) (&1
Clydesdale et ) o More red Less red Dry beverage base 1-7 rating
. Sight Intrinsic ) ) ) 14%
al. (1992) (28] colouring colouring and sugar solution sweetness
Round plate Angular plate
Fairhurst et ) and round and angular 0-10 rating
29 Sight Both Beetroot salad 17%
al. (2015) 22 food food sweetness
presentation presentation
Frank et al. ) o ) ) Rating
o5 Sight Intrinsic Red colouring No colour Sucrose solution No effect
(1989) Y sweetness
10 cm
) visual
Hidaka and )
) ) o ) ) ) Sucrose solution 4% analogue
Shimoda Sight Intrinsic Pink solution No colouring 40%
o and 6% scale (VAS)
(2014) BY
less—
sweeter
Johnson and Darker red Lighter red ) Magnitude
. e Sucrose solutions 2.7— o
Clydesdale Sight Intrinsic coloured reference o estimation 2-10%
. 0
(1982) 22 solution solution sweetness
) ) 1-9
Lavin and ) Fruit beverage +
) o Darker red Lighter red category
Lawless Sight Intrinsic ) ) aspartame to 9% 10%
13 solution solution scale
(1998) &3 sucrose level
sweetness
Lavin and Sight Intrinsic Lighter green Darker green Fruit beverage + 1-9 8%
Lawless solution solution aspartame to 9% category
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o Sweet .
Intrinsic or . Control/Comparison o .
Study Sense o Enhancing o Taste Stimuli Scale % Difference
Extrinsic o Stimuli
Stimuli
(1998) 231 sucrose level scale
sweetness
Green, yellow, . -
ecognition
Maga[3_£11974) Sight Intrinsic Red colouring uncoloured Sucrose solution . No effect
. threshold
solutions
Pangborn and Green, yellow, )
) o . Rating
Hansen Sight Intrinsic Red solution uncoloured Pear nectar No effect
[35] ) sweetness
(1963) solutions
Yellow, brown, )
Pangborn et ) o ) . ) ) ) Rating Rose
6 Sight Intrinsic Pink colouring light red, dark White wine
al. (1963) (6] ) sweetness sweetest
red colouring
2-AFC
(alternative
Green, yellow,
Pangborn ) o ) ) forced
o Sight Intrinsic Red colouring uncoloured Sucrose solution ) No effect
(1960) E1 _ choice)
solutions )
which one
sweeter
Green, yellow, 2-AFC
Pangborn . o . )
(1960) [37] Sight Intrinsic Red colouring uncoloured Pear nectar which one No effect
solutions sweeter
Pigueras— 10 cm
Fiszman et al. Sight Extrinsic White plate Black plate Strawberry mousse sweetness 15%
(2012) 8 scale
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Sweet
Intrinsic or . Control/Comparison o .
Study Sense o Enhancing o Taste Stimuli Scale % Difference
Extrinsic o Stimuli
Stimuli
Stewart and 10 cm
Goss (2013) Sight Extrinsic White plate Black plate Cheesecake sweetness 28%
58] scale
Wang and o 0-10 rating
_ o Image of Image of sad Fruit juice (apple,
Spence Sight Extrinsic h hid hid fruit) (sour— 20%
appy chi chi orange, grapefrui
(2017) [24] i S sweet)
1-9 rating
bl Sight Intrinsi Round sh Angular sh Dark chocolat ted 30%
(2017) 29 ig ntrinsic ound shape ngular shape ark chocolate expecte () )16—
sweetness
29% increase 04, 15,
in
Benzaldehyde
o benzaldehyde
Dalton et al. Extrinsic odour (cherry ) ) Threshold )
Smell No odour Saccharin solution threshold in
(2000) 49 (Orthonasal) almond test
benz + .
aroma) ) , EdS.,
saccharin
condition
‘hoff,
Delwiche and o Pineapple Pineapple 2-AFC .
) Intrinsic ) Aspartame/acesulfame Additive 19,
Heffelfinger Smell odour, high odour, lower ) ) threshold
(Retronasal) ) ) potassium solution ) taste-odour
(2005) [41] concentration concentration detection
13% at 0.6 M 68—
Frank and o . . B
Intrinsic Strawberry Sweetened whipped 0-20 rating and 1.2 M;
Byram (1988) Smell No odour
142] (Retronasal) odour cream sweetness 40% at 0.25
M
f,
Frank et al., Smell Intrinsic Strawberry No odour Sucrose solution 0-20 rating ~18% at 0.3
1989 J (Retronasal) odour sweetness M, 7% at 0.5

(. CIISITIEL, A.-D., LUSSEI, D., NIIY, D., JUIIES, K., FELlIE, J., DPEIILE, L. A UILLEISWEEL SYITIPIuny:
Systematically modulating the taste of food by changing the sonic properties of the soundtrack
playing in the background. Food Qual. Pref. 2012, 24, 201-204.

8. Piqueras-Fiszman, B.; Alcaide, J.; Roura, E.; Spence, C. Is it the plate or is it the food? Assessing

the influence of the color (black or white) and shape of the plate on the perception of the food
placed on it. Food Qual. Pref. 2012, 24, 205-208.

9. Carvalho, F.R.; Wang, Q.J.; Van Ee, R.; Spence, C. The influence of soundscapes on the

perception and evaluation of beers. Food Qual. Pref. 2016, 52, 32-41.
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1 o Sweet )
Intrinsic or . Control/Comparison o .
Study Sense o Enhancing o Taste Stimuli Scale % Difference
Extrinsic o Stimuli
1 Stimuli ng:
~ham,
M
concentration
1 uancy
Schifferstein o Strawberry 150 mm
Intrinsic . 1-9.
and Verlegh Smell odour, lemon No odour Sucrose solution sweetness 25%
13 (Retronasal)
1 (199) [43] odour scale anner
ndd )
)
Wang et al. o Pomegranate o 1-9 rating » Am
26 Smell Intrinsic No added aroma  Apple elderflower juice 5% e :
(2019) (28] aroma sweetness
1 Biscuits in A
smooth plate
3 times more
) How did the likely to be  prtex.
Biggs et al. o o o
(2016) (44] Touch Extrinsic Rough plate Smooth plate Biscuits biscuits rated as
taste? sweet
1 compared to n and
those in
rough plate
1 ed on
Rounded cu
van Rompay o . Angular cup Hot coffee and 1-7 rating
et al. (2016) Touch Extrinsic surface 20%
5] surface pattern chocolate sweetness
1 pattern
1 12015,
Wang and ) ) )
o Sandpaper Off-dry white wine (10 1-9 rating
Spence Touch Extrinsic Velvet swatch 13%
e swatch g/L) sweetness
(2018) 481
Wang and Touch Extrinsic Velvet swatch Sandpaper Fortified red dessert 1-7 rating 14%
2 Spence swatch wine (110 g/L) sweetness nces

22. Carvalho, F.R.; Wang, Q.J.; Van Ee, R.; Persoone, D.; Spence, C. “Smooth operator”. Music
modulates the perceived creaminess, sweetness, and bitterness of chocolate. Appetite 2017, 108,

383-390.

23. Wang, Q.J.; Spence, C. ‘Striking a sour note’: Assessing the influence of consonant and
dissonant music on taste perception. Multisens. Res. 2016, 29, 195-208.

24. Wang, Q.J.; Spence, C. “A sweet smile”: The modulatory role of emotion in how extrinsic factors
influence taste evaluation. Cogn. Emot. 2017, 32, 1052-1061.
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2 L Sweet ) a
Intrinsic or . Control/Comparison o . r
Study Sense o Enhancing o Taste Stimuli Scale % Difference
Extrinsic o Stimuli
Stimuli
2 v
“  (c018) 148 '
IS on

PEerceiveu sweeuiess vl Uil DEVEIAYES. J. DEIIS. DlUU. ZULlY, o4, B1L49L.

27. Carvalho, F.; Spence, C. Cup colour influences consumers’ expectations and experience on

tasting specialty coffee. Foad Qual. Pref. 2019, 75, 157-169.
| 3.AN

euroscientific Perspective on Sensory Interactions
28. Clydesdale, F.M.; Gover, R.; Philipsen, D.H.; Fugardi, C. The effect of color on thirst quenching,

3.1s\ThelRole ef Multisénseryl FlavourPensépitiofiuit punch flavored beverages. J. Food Qual.

1992, 15, 19-38.
When it comes to rationalising multisensory integration, Gibson [47] proposed an ecological model whereby

ARrdrAi Shoble BiTtE)atdiPpr§2s0Lag. Fd RRERYella BRH BRI Rdhe Riatt: feimbiaing, £Tosgmatale
proEQ&erBPQéh%‘?r@9%&9’.&%%Hmuér%aﬁH%ﬂ?%éé'@é’é?é‘.fe%%@ ‘florzgreview). Flavour perception, then,

IBFrafeNRdarehag s Rk €OSIlS IngagiRBeniinde Wit BlGeatcdIor!| @vhaRiedfRgnation about
theJaasbthrids abaiiidrosrteiohribAgY DrEAer Sepeesel 989dequaly BUBRly of nutrients and avoid poisons 2.

Moreover, this process can be considered in multiple stages: first, there is the pre-ingestion period when food is

31. Hidaka, S.; Shimoda, K. Investigatjon of th ects of color on judgments of sweetness using a
i:cllentljf?le an exp_ectagons are rPorm_e —thcl)s IS pro gbf{y most naturall gJatﬂgrec? V|Ia wsugY ?nformatlon, to%ether
_ taste adaptation method. Multlshens. Res. 2014, 27, 189-20 L :
with some degree of tactile ?e.g., weight, surface texture, hardness), orthonasal olfactory, and auditory information
3@.globkingony, Jizzolydesddite;) Fie? eremivie thevee einiessisgichasttztios edodonde rsLaidisersd hrbpasied. of
the Foatl-Saichl 88 &s 4asté drétrdb2sal aroma, texture, temperature and piquancy—are detected by various taste

l- t Th t to detect nutri d_poi in the food IR At th
A O s B et PO BG 6aT SR SadgEnts A SRRENELL BRSRG childieh
Sar%\% "E‘aURSF’&“A%&“&%”&?”ﬁ@{elB‘&Q?9?%5,%‘?& during ingestion as a way of motivating and curtailing
ingestion (e.g., ). Finally, learned associations are formed between different sensory stimuli as a result of the

%W@g@cggg.(gﬁlyﬁﬁgg _RbcQIRu A inste gme@eq%sgg@mﬁenses Flavor 1974, 1, 115-119.

35. Pangborn, R.M.; Hansen, B. The influence of color on discrimination of sweetness and sourness

Jusltnasetgﬁ ﬁ%%{ger.sx%grg.ﬁggwybé %?. Ta%%(?t%tné%g].atlon from various parts of the body and various different

classes of receptors to register invariant stimuli, this proposed flavour system combines information from all the
3@RadgberfeRdvkerBefigvdiibertansenaBidnadifiupnrrohtalencndisciinalan /f Sepingedle,
extAiYidaRiEMANSH AlBh AsPaXREGhdL&Sur & BRRground sound can act to provide extra information about the
FPOP YIS ISFERIUIHALRHE S DISCBHTRBIY (RS TR CARRMEIG L PAKRSIAN SE5TSian teesy BRAIrIBBeY Brior
knoysgeggsaabout what sensory signals go together—whether inborn or explicitly learned—to integrate appropriate
sensory stimuli with the goal of maximising the reliability of perceived information B3IB4I58! and, presumably, to
3BuriEWBEINE 10 SPBY GrblAli% SNERG AL LSRN IDRIAGLQ IS5 8S1E QU B OV EPNG N Sces

invoFI\I/?rYgOgvrvgeQ%g’Ssz(s%Zh as with round shapes or consonant harmonies), could act as a conduit (i.e., in the form

39 BAkasipnQpior R eiretotitabiaithioterr etensbisnesdy c8eeince d €. 1o Ssaskiry tintedifeotiof \shicaso tm

expected and actual chocolate flavor. Flavour 2017, 6, 2.

3.2. Evidence of Multisensory Flavour Perception in the Brain
40. Dalton, P.; Doolittle, N.; Nagata, H.; Breslin, P.A.S. The merging of the senses: Integration of

subthreshold taste and smell. Nat. Neurosci. 2000, 3, 431-432.
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4. wetanshesie; il dffe Ifingested. fro@ross iomgdal adddisl tyoitjastenendismaglitadtS ensexSitudn 2005 ,02 Ghe
antdBat-a<dBa and frontal operculum (see References B8 for reviews), along with oral texture and temperature

(58]59]
42. Frank, R.A.; Byram, J. Taste-smell interactions are tastant and odorant dependent. Chem. Senses

1988, 13, 445-455.

A FramLF ork for Intrinsic and Extrinsic Factors
aSC stel ; I J ro e easantness in odor-induced
P, %&ég%y%h% ¥ Elajolir perception

taste enhancement. Acta

4 1pRifferences: between Bxteroceplivei apddnterecemtygiSenaeaiters the perceived texture and

taste of food. Food Qual. Pref. 2016, 50, 129-134. o L
When thinking about the senses and their role in multisensory flavour perception, it can be helpful to distinguish

AsetWaenRovopaatedalids; Hiagextdro@pake Sebse Fenkiidh, “Saktiore, dael oreorafgacigfattidn -printgdically
stinfusf@deppiatternaan evaliage avatghting .doasehRed. frefo®0dnt 6 33&e38%ive senses (retronasal

R AR R A o A TR B R A A B9 o, 117, e (gt g e
rele'x_zgr(l)t Osgr&sleﬁaﬁ%t’aﬂﬁ ée_ti%n'asal smell, oral-somatosensation and the sounds associated with the consumption
of food. Different brain mechanisms may be involved in these two cases. Small et al. 8 found different and

4SRN HelirdbG SPRSEE ARG aRiRRHER UALSYHEMI YIRSV iRaRRS QPedMitally Sthe
amgﬁ%@@a and mediodorsal thalamus respond preferentially to odours associated with a nutritive drink, whereas the

ATt S1RYRIRBSHEURTY. "PRROPLSY BFRIRSEY BRIV FODSHBRIRI A dheiips dsel TR HINURs Walgperculum and
left OFC responded preferentially to both anticipatory and consumptive phases. Overall, it would seem likely that

4t%ie Cr:rbu?tliééﬁggrg’i'r%égl?z'i{lrgne%1n%é$déé\€)ﬁ&léeﬁa\%ul?'cll\J/Ieléltlig Ir%orPeug%%o%a%QetWa%sﬁgsci:%\A i&gtigr? %ff%Hgsat%ia SIS
v O S g RS R A IERYy KlyRL S iRk 2007, 292, G1206-G1212.

50. Green, B.G.; Lawless, H.T. The psychophysics of somatosensory chemoreception in the nose and
Onengiuithe MCShiBWeiRN et MedisaAderrsere eekiuliens? fexthBIRaRINVE!atsSHC RYPECtancy
eﬁegﬁo%%?%g,wédgh@-&véﬁw&@eﬂw&%%W'ﬂ?ﬂﬂé@.@ﬁ@.‘?tﬁﬂ cugs, snadistal food sounds can all set

up powerful expectations regarding the food that someone is about to eat. When the food or drink is then
SIS R i M S P RIS SRR J D Rt N AL S A D HEHEPRELt was
proah%%?kll%\\{\'/eﬁgr\,/ 'itl t 9e6diszcgé&g'n%§1b]é¥\iveen expectations and the actual interoceptive information is too large,
5Pe S pencast Gray_ewstaringepd Haurkan, MuthinzZzaynpiand\inDe¢ sléoudptykivlyyuesscentastetandxaettions
carpero@piiensenhonm gnsi Sivgrm sers. Rescept 204 Gta)e88-e84. the response modulation can be either

ampened or enhanced. (see References B89 for reviews). . . .
5%.'Et)mst, M.8. earning to integrate arbitrary S|gnan fsl)om vision and touch. J. Vis. 2007, 7, 7.

SéndRzeisexa@ e Spiifferen@s Wineebints afeptiea tmer dioelotopitt sEhByresihdticsomespom déHcBse se
reseaoctheliastelandiisteal itEgraton inadon-syaéstvete sdiftrest @REE2009th4, p&E6dtion of orthonasally
int ti t I t ti ted od iat ith igl fruitf d

o R P B St oE AL P ST T RS et PRSI e
waL?}'3 d§|9li (399%also References 273N |n particular, they found that colouring the solufions red led to odour

enhancement in those participants who sniffed the odour orthonasally, while leading to a reduction in perceived

Sdcematerifyl WinsiatrGRECE RSN HattbRBHINaNHESUIRORY allyGtatsd. ndnetis2dQridhd, @858l be

5YC8YRA B9TNAY, PRIRCHIG HBIRE2E BRHAATRTPAIBIE R 5 8SIMSYINAHRATISON Eeifieda @ entered
OUNLRRHENS PGl ABR) APEUS10RT &/ RIRPET FLINC RO RRITRELNS Rk Gy Bt R AU FGREBASPEYY, YT

foogvs_tljﬁs located outside the mouth is less severe. Alternatively, however, it may well be that people simply attend
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58oad e gin . WiHRotlsiEbddEkeasepnepardatio thivs ¢hstimulindiatbrai rsiafdfed ceieouiy 8334 andl fatt this
inflideuedsased 04 p2der8 @B 6eBB dominance that was reported.

. ., S,; Grabenhorst, F.; Essjck, G.; Chen, Y.: Young, M.; McGlgne, F.; de Araujo, I.; Rolls, E.T.
58lvgnu%ﬁ(ta %bocvaea(t:)c?na erséttlons, rsasthcer tcaancaegod-lntr?nljslcg versus C%E);O -e?(}[rﬁlSIgedIA\\/I g,JOIt mayo Se more

Human cqrtical regr_esentatio of oral temperatur ._Phgsiol. Behav. 2007, 92, 975-984.
appropriate, with neuroscience and physiology in mind, to divide Sensory cues depending bn where it is referred. In
6fth&penck, Ge Reguerasidrispneansi@er HeeeRsrieehd/lsalsdiestvullisensaliyed ¢eneeeiiedad Bedcoming
froDimithgy MVileyiBlackwelltt©Oxford, UK, 2014.

64. 2S5l Réverrag!dhuizen, M.G.; Felsted, J.; Mak, Y.E.; McGlone, F. Separable substrates for

anticipatory and consummatory food chemosensation. Neuron 2008, 57, 786—797.

The importance of the oral cavity c_:an_be seen through the observation that flavours appear to oiiginate from the
G e A & DI g R At A0 e oY B R 2Ottt te B 75 D review). 1n
6additam dee Kheaumwehbd offaranicfEtrAl. appadingcooipyned nietelysitiesgiig e pezestauldcaline ofthliaectos

stinaflirés FactsehajtampatoraisinEdwitbrtasnt. id®aGaieh Rdm3the tongue to form integrated flavour percepts that
7B HERRACR SR The odiiPaloReSPSelb i LIRLURRES, kel K leaim el

the()sHmuIi have been localised |8 he mouth 879 The |oss ofjh%sourcggd&lfigtga ij?&o’rngclq_EBmost likely a

Sensory percepton an edonic ratings: review. ens.
result of gustafory attention capture (according to Reference [7), where the most intense stimulus (normally taste)

6t INEYSartk B drXRE GlatIgNSI ANR AR ARsk B dHalktimR B AR 61R OF RO GARRPRIRCEY KIWWES
inditeRfemiciRieugre Saliahrie ey kribha th3Re #%%3ity of the tastants, and inversely proportional to

6@?@5‘?8@%?%9@?‘8%@8@%@0& of disconfirmed consumer expectations of food acceptability. J.

Sens. Stud. 1992, 7, 253-277.
Intriguingly, the occurrence of oral referral also seems to be related to the degree of congruency between the oral

6 CastelaniV L MeasyipenseR UM eReatati ans: [ BRoMa SRSt IR GhAsHRIaP BN lItaneous
retroRRaH BHRIuHBsby- 9k Erosieh Develoraie ik sk Fisvddtd ddiy Efardopdhaar £ HRIiIShING: as coming
frorfr HRDHGOR. SniRARHy PRoré ZhefBivhen the odour—taste combination was congruent (vanilla—sweet, soy

6B USHTAR, 0L WPERithR, WIEeHAE, teUEthEE WRBRRRISRSICIIERDILVET dBRfNEHe M ftes Hidies
cor@g@g_%g«}& ﬁﬂ@aﬁ'@?ﬁe éghgdm@éﬁdlmgpw?@%&wd with more ecologically valid stimulus
combinations (citral aroma with sweet or sour tastants, coffee aroma with sweet or bitter tastants) revealed similar
68 WRBACe st IRIRIQL e Mhail Jro SR IR (SRS A0 SLAPR RFHSE RN 2R GOy BE: 1n

ad |901n§’m108r(:aL 1récle_njfErsésearch supports the hypothesis that retronasal enhancement of odour by taste is dictated

70 Piyoerdydistuaad R iStaned) aldBondorgdoxpdatitionsdnasey: ciwped dadt-andrimanfioestesewhioh
signatehdi pegsknaeyofeléave U erseipdi finad usvidnareanatet evrdtive ateolansingoeidoqasal. deicef, 20160
suchffeebwag $een for sour or bitter tastes B3] |n the context of sweetness perception, then, it certainly seems
that multisensory_cues localised in the mouth (such as food-intrinsic aroma or textural cues). would. be more

71. Koza, B.J.; ¥:|Im|, A.; Dolese, M.; Zellner, D.A. Color enhances orthonasal olfactory’intensity and

effective in enhancing sweetness perception than those cues localised elsewhere.
reduces retronasal olfactory intensity. Chem. Senses 2005, 30, 643—649.

7F'§.“@‘6’ﬁ%i?ﬁ’hEf‘iﬁiPi@%‘l‘if"h‘ﬁ&?%i’ﬁé‘i‘c‘ﬁei’ﬁfm?ﬁE@éweet“ess' rereept

Psychophys. 1980,728, 347-353.

7EerRI[Ksr PR rakaively IR resSRIFRMECHSBIRERNATD D8O SRTL ROy N ITSin 2BL (RGNS &Ryt ne
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