Effects of sensory attributes on consumer perception of body
in commercial low-alcohol red wines
Natalja Ivanova1,2, Qian Yang1, Rebecca Ford1, Trent E. Johnson2, Kerry L. Wilkinson2, Susan E.P. Bastian2
1 Department of Food, Nutrition & Dietetics, University of Nottingham, LE12 5RD, Loughborough, UK
2 School of Agriculture, Food & Wine, The University of Adelaide, Waite Campus, Glen Osmond, SA, Australia

Results

Experimental design

In order to develop novel low-alcohol beverages
that are acceptable to consumers, whilst meeting
their healthier lifestyle aspirations, the perceived
multi-sensory mouthfeel concept body, and the
factors contributing to its perception must be
understood. A previously conducted qualitative
study, using frequent UK wine consumers, linked
characteristics of light-bodied wine to watery, whilst
higher ratings of wine body were most commonly
associated with thickness, alcohol warming,
astringency and flavour attributes (Ivanova et al., 2021).
Therefore, modifications to these were explored by
adjusting various factors such as alcohol content,
viscosity, wine aroma and astringency.

Aims
i. Examine Australian red wine consumer
understanding and definition of wine body
ii. Investigate the effects of ethanol, viscosity,
astringency and aroma on sensory perception of
wine body

Ethanol
(%, level)

Viscosity
(level)

GSE
(g/L)

Flavour
(level)

1

0.5 (EL)

Low (VL)

0 (TL)

Base (FB)

2

0.5 (EL)

Low (VL)

0 (TL)

+Berry (F+)

3

0.5 (EL)

Low (VL)

0 (TL)

+Berry (F+)

4

0.5 (EL)

Low (VL)

1.5 (TH)

Base (FB)

5

0.5 (EL)

High (VH)

0 (TL)

+Berry (F+)

6

0.5 (EL)

High (VH)

1.5 (TH)

Base (FB)

7

0.5 (EL)

High (VH)

1.5 (TH)

+Berry (F+)

8

3.0 (EM)

Low (VL)

0 (TL)

+Berry (F+)

9

3.0 (EM)

Low (VL)

1.5 (TH)

Base (FB)

10

3.0 (EM)

Low (VL)

1.5 (TH)

+Berry (F+)

11

3.0 (EM)

High (VH)

0 (TL)

Base (FB)

12

3.0 (EM)

High (VH)

1.5 (TH)

+Berry (F+)

13

5.5 (EH)

Low (VL)

0 (TL)

+Berry (F+)

14

5.5 (EH)

Low (VL)

1.5 (TH)

Base (FB)

15

5.5 (EH)

Low (VL)

1.5 (TH)

+Berry (F+)

16

5.5 (EH)

High (VH)

0 (TL)

Base (FB)

17

5.5 (EH)

High (VH)

0 (TL)

+Berry (F+)

18

5.5 (EH)

High (VH)

1.5 (TH)

+Berry (F+)

• Identified FWI segments: No Frills (NFs, n=16), Aspirants
(ASP, n=46), Wine Enthusiasts (WE, n=54)
• WEs emphasised the textural characteristics, whereas NF
members defined body as flavour, fullness and colour

Percentage of mention (%)

Introduction

Figure 1: Content analysis of the open-ended question (‘Please define wine body’)

• Ethanol significantly increased body intensity
• Flavour significantly decreased body intensity

Table 1: Custom full-factorial design with 4 categorical factors (ethanol,

iii. Identify the ability of modified factors to drive
consumer wine body ratings

viscosity, tannin and flavour levels) with D-optimality (Design Expert® 11)

Session Protocol
Methods
• Base wine: A commercially available nonalcoholic (<0.5% ABV) red wine
• Various food grade ingredients added to modify
the intensity of flavour and mouthfeel attributes

6 samples evaluated per session, 3-digit codes,
randomised order (Overall liking, 9 point hedonic scale
(1 = ‘Dislike extremely’ to 9 = ‘Like extremely’); Open
ended question: Definition of wine body; Rate-All-ThatApply (Danner et al., 2018)

ALCOHOL CONTENT

•
•

Figure 2: Factor effects on body intensity response

Product: ≥ 96% ABV food grade neutral grape EtOH
(Tarac Technologies Pty., Ltd., Nuriootpa, SA,
Australia)

• Wine body ratings were positively correlated with mouthcoating (0.840), thick (0.809), hot mouthfeel (0.728),
alcohol (0.795), peppery flavour (0.735), bitter taste
(0.717) and overall aftertaste (0.786)

Three levels of ethanol concentration: 0.5% (base
wine), 3.0% and 5.5% ABV (EL, EM and EH)

VISCOSITY
• Selected agent: Carboxymethyl cellulose (CMC,
Sigma-Aldrich, Saint Louis, USA)

•

Two perceivably different levels: VL (base wine) and
VH (1.961 ± 0.02 mPa·s)

ASTRINGENCY

•

Product: grape seed tannin (GSE,
Technologies, Nuriootpa, SA, Australia)

•

Two perceivably different levels: base wine (TL) and
addition of 1.5 g/L GSE (TH)

•
•

DATA ANALYSIS
•

Fine Wine Instrument: descriptive statistics, oneway ANOVA with Fisher’s Least Significant Difference
(LSD) post-hoc test, correlation, discriminant
analyses and Agglomerative hierarchical clustering

•

Open-ended question: Content analysis (nVivo®,
SQR International Pty Ltd.))

•

Overall Liking, RATA: Analysis of variance (ANOVA,
XLSTAT-Sensory, Addinsoft)

•

Factor interaction: Full-factorial model, analysis of
variance, model diagnostics (Design Expert® 11,
Stat-Ease)

•

Attribute correlation: Principal Component Analysis
(PCA, XLSTAT-Sensory, Addinsoft)

Tarac

FLAVOURINGS
Product: Natural flavour additives (The Product
Makers Pty., Ltd, Melbourne, Australia)
Two perceivably different flavors: F- (base wine) and
F+ (raspberry (product code: 1375), blackberry
(2253), butter (2061) and custard (2108))

Sensory Evaluation
A. Participants recruited: n=116 (53 female, 63 male)

•

Definition of
dependent

•

Viscosity modification did not significantly affect body
perception, as suggested by most of the literature

•

Further research is required to establish the role and
ability of different flavour profiles to influence
consumer wine body perception

session)
D. Fine Wine Instrument rated on 9-point category
scale (1 = ‘Strongly agree’ and 9 = ‘Strongly
disagree’)

• Wine body showed a weaker negative correlation with red
fruit aroma (-0.549) and flavour (-0.498), dark fruit aroma
(-0.486), confectionery (-0.515; -0.478), jammy (-0.538; 0.495) aromas and flavours, grapey (-0.517), dairy (0.478) and floral (-0.478) aromas

Conclusions

B. Sessions: 3 x Home Use Test sensory sessions
C. Samples tested: n=18 (6 x 30ml samples per

• Other weaker yet significant correlations included
instrumental ethanol concentration (ABV%, 0.635),
peppery aroma (0.526), woody (0.591), earthy flavours
(0.497) and overall liking (0.477)

body

were

consumer-segment
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Figure 3: Principal component analysis (PCA)
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