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Abstract 
Recent surveys showed that the consumption per capita of sugar in Vietnam is higher in the 
South than in the North. Do these different food habits lead to differences in liking for a new 
food or beverage? To address this question, a consumer test was conducted in Hochiminh city 
in the South and Hanoi in the North of Vietnam. In the two cities, consumers evaluated three 
series of red wine. In the first series, fructose was added to a base wine to manipulate 
sweetness. In the second series, sourness was manipulated by adding tartaric acid into the 
base wine. In the last series, bitterness and sweetness were manipulated by adding quinine and 
fructose into the base wine. Results suggest that “frequency of consumption” matters more 
than “city of origin.” Our initial hypothesis that people from Hochiminh city (South) might 
like wine to be sweeter than people from Hanoi (North) did not hold. In contrast, our results 
suggest that bitterness liking might be somewhat affected by city of origin and gender. 
However further work is needed to confirm this last point. 
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1. INTRODUCTION 
Consumer’s hedonic responses to tastes depend generally on environment except for 
sweetness for which the liking may be innate (Beauchamp, Cowart, & Schmidt, 1991). 
Environment concerns notably the effect of exposure and the familiarity of the tastes (e.g. ; 
Bertino & Chan, 1986; Moskowitz et al., 1975; Prescott et al., 1992; Prescott & Khu, 1995; 
Laing et al., 1994). For instance, Japanese consumers tend to give higher hedonic responses to 
umami taste than Australians ones do, because this taste is much more familiar in Japan than 
in Australia (Prescott et al., 1992). Differences in hedonic responses seem thus to exist 
between consumers having differential food habits.  

Consumers from the South and the North of Vietnam appear to have differential food habits 
(Figure 1). For example, surveys of the Centre for International Economics of Canberra and 
Sydney (2003) and General Statistics Office of Vietnam (2006) reported that the consumption 
per capita of sugar in the South of Vietnam (including Mekong river delta and the South-East) 
was higher than in the North of Vietnam (including the Red river delta, the North-East and the 
North-West). Yet, there is little scientific understanding of how hedonic responses to a taste 
component might vary across these two regions. The answer to this question is important for 
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professionals who want to formulate a food for Vietnamese consumers from both the South 
and the North, especially for consumers from the biggest cities of these two regions: 
Hochiminh city and Hanoi. 

Figure 1: Average consumption of sugar by ecological regions in g/capita/day (General Statistics 
Office of Vietnam, 2006). 

As sugar consumption is higher in Hochiminh than in Hanoi, consumers from Hochiminh are 
more exposed to sweetness than consumers from Hanoi. Does that lead to a differential liking 
for sweet foods? It is difficult to address this question within the context of a familiar food for 
which people have already strong existing expectations. For this reason, our study was 
performed with wine, a non-familiar drink in Vietnam (cf. Do, Patris, & Valentin, 2007). We 
hypothesise that consumers from Hochiminh city appreciate sweet wines better than 
consumers from Hanoi. To verify this hypothesis, two experiments were carried out. The first 
experiment permitted us to select a base wine. In the second experiment, we added sweet, 
sour and bitter tastants into the base wine to evaluate the difference of appreciation between 
consumers from Hochiminh city and Hanoi.  

2. EXPERIMENT 1: SELECTION OF THE BASE WINE 
The objective of this experiment was to select a base wine having little overall in-mouth 
intensity. 

2.1 Material and methods 
Participants. Nine staff members from the national university of Hanoi (four women, five 
men, average age: 31.3) were trained during three two-hour sessions. During the training 
sessions, the panellists performed the following tasks:  

� Identify sweetness, sourness, bitterness, astringency alcohol and overall in-mouth taste 
in water and wine mixtures. 

� Rank the perceived intensity of the solutions and wine samples for each of the above 
mentioned sensory attributes.  
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� Rate the sweetness, sourness, bitterness, astringency and alcohol of wine samples 
using a six-point scale (0 = absence of the sensation, 1 = very weak, 2 = weak; 3 = in 
the middle, 4 = strong and 5 = very strong). 

Stimuli. We first chose two Vietnamese wines that we judged, a priori, having a neutral 
overall in-mouth taste. They were both red wines from the Dalat wine company, Vietnam. 
The first wine was made exclusively from cardinal grapes. Cardinal is a variety of table grape 
that Vietnamese producers often use to produce wine. The second wine was made exclusively 
from syrah grapes. Syrah is a worldwide popular variety of grape which has been recently 
imported in Vietnam from Australia. Both wines were produced using the same technology. 

Procedure. During the final evaluation, the nine trained panellists rated respectively the 
sweetness, the sourness, the bitterness, the astringency and the alcoholic sensation of each 
candidate wine using six-point scales going from 0 (absence of the sensation) to 5 (very 
strong). 

2.2 Results and discussion 
The mean intensity rating of each sensory attribute (sweetness, sourness, bitterness, 
astringency and alcohol sensation) is shown Figure 2. Five bilateral student t-tests were 
conducted to compare the intensity of the two wines in sweetness, sourness, bitterness, 
astringency and alcohol sensation. 
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Figure 2: Mean intensity of each sensory attribute obtained from the rating given by nine panellists.  

Bars represent confidence interval at 95% 

Results showed a significant difference between the two wines for sweetness, t(8) = –4.6, 
p<.01), for bitterness, t(8) = –2.83, p < .05) and for astringency, t(8) = –2.68, p < .05) but no 
significant difference for sourness and alcohol sensation. The cardinal wine was judged less 
sweet, less bitter and less astringent than the syrah wine. By consequence, we selected the 
cardinal wine as the base wine for experiment 2. This base wine contained no residual sugar, 
3.98 g/l tartaric acid, and 11.8 v/v ethanol, according to information given by its producer. 
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3. EXPERIMENT 2: CONSUMER TEST 
3.1 Material and methods 
Participants. The experiment was conducted in Hochiminh city in the South and Hanoi in the 
North of Vietnam. A total of 211 consumers were recruited in the two cities; all of them were 
volunteers. The recruitment was performed using the snowball method. First, five frequent 
wine consumers and five non-frequent wine consumers from different ages were recruited in 
each city. The five frequent consumers declared drinking wine more than two times per 
month and the five non-frequent consumers up to two times per month. Then these ten 
volunteers from Hochiminh city and ten volunteers from Hanoi were in charge of asking 
people of their age at their work places to participate to the experiment. In both cities, the 
proportion of men and women was roughly equal. Details about participants can be found in 
Table 1. 

Table 1: Characteristics of the consumer test participants in Ho Chi Minh City (HCMC) in the south 
and Hanoi in the north. Frequent consumers (FC) declared drinking wine twice per month or more; 

non frequent consumers (NFC) declared drinking wine less than twice per month. 

HCMC Mean 
age 

Women Men N Hanoi 
 

Mean
age 

Women Men N 

NFC 26.5 32 30 64 NFC 29.4 24 18 42 

NFC  32.2 20 24 44 FC 30.6 29 32 61 

TOTAL 28.6 52 54 108 TOTAL 29.9 53 50 103 

Stimuli. The stimuli were made from the base wine selected in Experiment 1. To limit bias 
due to between-bottles effect, before each session of the consumer test, the base wine was 
obtained by mixture of all bottles needed for the preparation. Then, fructose, tartaric acid and 
quinine (Rectapur, France) were added into the base wine to obtain three series of wine. The 
first series (A) included the base wine (C0) and four samples of the same wine in which four 
concentrations of fructose C1 = 2 g/l and C2 = 4 g/l and C3 = 8 g/l and C4 = 16 g/l were 
respectively added to manipulate sweetness. In the second series (B), sourness was 
manipulated by adding tartaric acid into the base wine (C0) at four concentrations C1 = 0.3 g/l 
and C2 = 0.6 g/l and C3 = 1.2 g/l and C4 = 2.4 g/l, respectively. The last series (C) included the 
base wine boosted in bitterness by addition of 20 mg/l of quinine and four samples of the 
same wine with sweetness manipulated like in series A. Concentration steps were determined 
by preliminary triangular tests performed on ten wine consumers to ensure that the difference 
between two consecutive concentrations was perceived by more than 70% of the participants. 
The preparation was carried out 24 h before the consumer test. Prepared samples were stored 
at 21°C, temperature of the tasting room. 
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Procedure. Consumers were requested not to smoke or eat and drink for 1 h prior to the 
consumer test. The wines were served 15 min before the consumer test. Each sample 
contained 20 ml of wine in a 40-ml plastic cup. During the consumer test, the 15 samples of 
wine were tested. The samples of each series were presented in a randomised order. To 
separate the two series of sweetened wines (A and C), the series A was presented first, then 
the series B and the series C at last. The test was conducted in separate booths in 21°C air-
conditioned rooms, under the day light. Participants were requested to rate their liking for 
each sample of wine using a nine-point scale going from “I totally dislike it” to “I like it very 
much.” They could swallow or spit out the wines at their convenience but they had to rinse 
their mouth between each sample with water and crackers.  

3.2 Results and discussion 
Our main hypothesis was that the appreciation of consumers from Hochiminh city and from 
Hanoi differs according to the concentration in tastants. To verify this hypothesis, three two-
way ANOVAs with “city of origin” as a between-subject factor and “concentration in tastant” 
as a within-subject factor were carried out, one ANOVA for each series of wine. Contrary to 
our hypothesis, none of the ANOVAs showed a significant interaction “city of origin” � 
“concentration in tastant” at the 5% level. The only significant effect observed at this level 
was a main effect of “wines” for each series.  

In the series A (Figure 3, left panel), the appreciation increased with the sweetness, F(4, 836) = 
32.67, p < .001). The LSD test showed the order of the preference given to each concentration 
of fructose added was C4 > C3 > C2 = C1 = C0. In the series B (Figure 3, middle panel), the 
appreciation decreased with sourness, F(4, 836) = 7.53, p <.0001). The LSD test showed the order 
of the preference given to each concentration of tartaric acid added was C0 = C1 = C2 = C3 > 
C4. In the series C (Figure 3, right panel), the appreciation increased with the sweetness, F(4, 

836) = 38.15; p < .0001). The LSD test showed the order of the preference given to each 
concentration of fructose added was C4 > C3 > C2 = C1 > C0. 
 
 
 
 
 
 

 

Figures 3: Effect of “wine” (p < 0.001) on hedonic responses to the series A, B and C respectively.  
Bars represent confidence interval at 95% 

To better understand the appreciation of the consumers we carried out a Principal Component 
Analysis (PCA) with the 211 “participants” as individuals and the 15 “wines” as active 
variables. The “city of origin,” “gender,” and “frequency of consumption” were projected as 
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nominal illustrative variables. Only the first two factors of the PCA having an eigen-value 
higher than 1 were taken into account for interpretation (Figure 4). The first principal 
component, which explains 36% of total variance, is positively correlated with all the 
variables. This dimension opposes participants who tended to like the wines to participants 
who tended to dislike them. This dimension seems to be linked to the frequency of 
consumption. Consumers who liked the wines the best tend to be the most frequent 
consumers. The second dimension, which explains 10% of the variance opposes participants 
who tended to prefer the series C (wines boosted in quinine) over the series A (wines not 
boosted in quinine) to participants who tended to prefer the series A over the series C. This 
dimension seems to be somewhat linked with the participant’s “city of origin” and “gender”. 
Participants from Hochiminh city (South) and women tended to prefer the bitter sweetened 
wines (series C) over the sweetened wines (series A). Inversely, participants from Hanoi 
(North) and men tended to prefer the sweetened wines (series A) over the bitter sweetened 
wines (series C).  
 
 

 

 
 
 
 

 
 
 
 

 

Figure 4: Factors 1 and 2 of the PCA 

4. CONCLUSION 
All together our results, suggest that the “frequency of consumption” matters more than the 
“city of origin” of the participants. Our initial hypothesis that participants from Hochiminh 
city (South) might like wine to be sweeter than participants from Hanoi (North) is thus not 
confirmed. In contrast, our results suggest that there might be a difference in bitterness liking 
between Hochiminh city and Hanoi, and also between male and female consumers. However 
further work is needed to confirm this trend. From an applied point of view, this experiment 
suggests that when professionals formulate a wine for the Vietnamese market, they should 
take into account the “frequency of consumption” of the consumers that they want to target.  
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