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TOM TAT

Muc ti€u ctia nghién ciru nay la lién két tinh chit cam quan, thanh phﬁn hoda hoc cua bia va mic do va
thich ctia ngudi tiéu dung v6i nhau. Mau nghién ciru gbm c6 4 loai bia Viét Nam va 5 loai bia san Xudt
theo cong nghé nude ngoai. Trude hét, mot hoi dong gbém 7 nguoi da qua huén luyén tién hanh mot thi
nghiém phén tich mé ta dé dua ra nhing tinh chéat cam quan tiéu biéu cho timg loai bia va cuong do
clia timg tinh chat d6 ¢ trong san pham. Song song d6, chung t6i da giri nhitng mau nghién ciru nay di
phan tich & Vién ruou bia va nudc giai khat Ha Noi, nhém xac dinh ham lugng ctia nhiing hop chét
hoa hoc ¢6 kha nang anh hudng 1én mui vi cta bia nhu diacetyl, hop chét déng, etanol, v.v. Bén canh
d6, mot thi nghiém thi hiéu ciing dugc tién hanh ddng thoi trén 90 ngudi tiéu dung dé khao sat mirc do
ua thich ddi voi timg loai bia nghién ciru. Két qua cho thdy c6 mbi tuong quan chit giira cac tinh chat
cam quan voi cac hop. chat hoa hoc ¢0 trong bia, va cling cho thdy ngudi tiéu dung c6 khuynh huéng
ua chuong mot san pham bia c6 ngudn gdc xuat xi cu thé nao do.

ABSTRACT

The aim of this study was to link sensory attributes, and chemical compositions to consumer liking in
beers imported and/or produced by Vietnamese manufacturers. The beers studied were four
Vietnamese products and five original foreign beers. A quantitative descriptive analysis was
performed by a trained group to build up the sensory profiles of the beer samples. The physical and
chemical analyses were carried out to determine the concentrations of some gross compounds such as:
diacetyl, EBU, alcohol and so on, in beers. In consumer test, 90 consumers rated the pleasantness of
appearance, flavour liking and overall liking on a structured nine-point scale (with 1-extremely dislike,
9-extremely like). The results showed the strong correlation between beer chemical compounds and
sensory attributes, and also, the differences between sensory preferences and origin preferences of
beers.
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1. INTRODUCTION carbon dioxide, bitter compounds from hops,

alcohol, ethylic, and esters (Grisby et. al.,
Beer acceptability is affected by a series of 1974; Irwing et. al., 1991). The previous
parameters which is important for the brewing studies showed a strong relationship between
industry. One of the essential characteristics of sensory  properties and physicochemical
beer is flavour. Many components (850 composition (Foster et. al.,, 2001). The aims of
components) affecting beer flavour have been this study were to determine the correlation
completely identified, including ethanol, between chemical composition, sensory
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properties and  consumer  acceptance.
Therefore, three experiments were carried out:
(1) physicochemical analyses (2) sensory
profile, and (3) consumer preferences.

2. MATERIALS AND METHODS
2.1 Beer products

The samples used in this study were four
Vietnamese beer products (Red Saigon, Ben
Thanh, Hanoi, and 333) and five foreign beers
(Carlsberg, Foster, Tiger, Laser, and
Heineken).

2.2 Gross compositions

The gross chemical compounds could
influence beer flavour, such as the content of
diacetyl, bitterness, colour, alcohol, pH,
acidity, polyphenol, and the degree of
fermentation, were analysed by the Institute of
Alcohol, Beer and Beverage in Hanoi.

2.3 Sensory profile (Mason et. al., 2002;
Meilgaard et. al., 1997; Stone & Sidel,
2004)

The panel of 7 panellists (1 male and 6
females), selected on their ability to
discriminate betweens products, their ability to
verbalise their perceptions, and to work as a
group, participated in three sessions of this
experiment.

2.3.1 Session 1: Generation of descriptors
(ISO 11035:1994)

The panelists were exposed to all the beer
products to be assessed. Each panelist
individually listed as many descriptive words
possible that described differences between the
samples. Hedonic terms such as nice, good,
bad, etc were not allowed. Through a group
discussion, the list of descriptors was narrowed
down to remove duplications and redundant
terms until the standardized vocabulary was
reached. Consequently, 27 descriptors were
chosen, such as apple, fruit, banana, vanillin,
foam properties (volume, size, stability),
sweetness, sourness, aftertaste-sourness, yeast,
almond, flavours of malt, caramel flavour,

bitterness and aftertaste-bitterness, beer colour
and so on.

2.3.2 Session 2: Training

The objective of this session was to produce a
panel that can reach the consensus and
repeatability in evaluation of beer flavour. The
panelists participated in a training program to
improve their ability in discrimination and
verbalization. They had to pass some tests
from basic to advance such as: ranking,
matching, flavour  detecting, flavour
descriptive test and learning how to use the
unstructured scale in assessing the sensory
properties. After training session, the panelists
took part in the final evaluations.

2.3.3 Session 3: Evaluation

Nine beer samples were served randomly in a
monadic sequence in sensory booths. The
panelist was asked to smell and taste the
samples and mark the intensity of each
descriptor on a 100 mm unstructured scale
with the end anchors “very weak” and “very
strong”. These scales were printed in the paper
sheet. This task was carried out three times on
three separated days. All sessions above were
carried out in the sensory lab designed
according to ISO 8589:1988.

2.4 Consumer test

The “true consumers”, who had little or no
experience in description of beer flavour,
participated in this test. Ninety consumers
(ageing from 21 to 49) involved students,
employees, and labours were asked to rate the
degree of flavour liking and overall liking on a
structured 9-point scale (1-extremely dislike,
9-extremely like). Before carrying out the test,
the subjects were asked to fill out a
questionnaire about their beer consumption
habit. If one person answered “No” to the first
question “Do you like to drink beer?” he or she
couldn’t participate in this test.

2.5 Statistical analysis

Data obtained were analyzed using ANOVA
(O’Mahony, 1986) and Principal Component

Trang 2



41 Facteur2 - 25,04 %

Héi Nghi Khoa Hoc & Céng Nghé lan 9

Phdn ban Céng nghé Thiee phdam — Sinh hoc

Analysis (PCA). All analysis was performed
by SPAD 4.5 (Cisia, 1998) software.

3. RESULTS AND DISCUSSION
3.1 Chemical analyses

Tiger beer was the most bitter beer (22.1 °BU),
and also its polyphenol content was found
highest (194 mg/l) among 9 beers studied.
Heineken, Carlsberg and Red Saigon had
medium degree of alcohol, acidity level, and
clarity properties. Furthermore, these beers had
the lower level of diacetyl than the other beers.

3.2 Sensory profiles

The PCA (figure 1 — with PCA1 explained
25.14% and PCA2 explained 27.48% of
variance) separated 9 beers in three groups as
follow: Group 1 included Heineken, Tiger,
BenThanh; Group 2 consisted of 333, Foster,
Carlsberg, Red Saigon, Hanoi, and Group 3
comprised only Laser beer. When combining
figure 1 and figure 2, we observed that the
group 1 were characterised by flavours of
apple, fruit, banana, and vanillin and foam
properties (volume, size, stability). For group
2: the characteristics were clarity, sweetness,
aftertaste-sweetness,  sourness,  aftertaste-
sourness, peppery feeling, flavours of malt,
inverted sugar, and yeast. Besides, Laser beer
had remarkable characteristics of caramel
flavour, bitterness and aftertaste-bitterness,
beer colour, clarity, and colour.
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Figure 1: Sample beers derived from PCA of
the sensory profile data
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Figure 2: Correlation between sensory
properties and chemical compounds of beers.
(The sensory properties were plotted in strain line
arrow, and the physical-chemistry properties in dot
line arrow)

3.3 Correlation between physicochemical
and sensory properties

The results showed (figure 2) positive
correlations between the fullness of beer and
the content of dissolved protein (R=0.60) and
also the content of hop (R=0.45). The content
of diacetyl obtained from chemical analyses
was highly correlated with the intensity of
diacetyl aroma obtained from sensory analyses
(R=0.57). The sweetness was also positively
correlated with the content of inverted sugar
(R=0.61) and negatively correlated with
fermentation level (R=-0.71), bitterness (R=-
0.58). The beer color properties analysed by
sensory panels was strongly correlated with
clarity (R= 0.91) and colour (0.54) derived
from chemical analysis.

3.4 Consumer test
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Figure 3: Degree of consumer preferences for
9 beers studied

The average degrees of preferences for 9 beers
studied were presented in figure 3. The result
of ANOVA showed that the overall liking
degree of the beers were significantly different
(F=36.42, p<0.05). Heineken, Tiger, Carlsberg
(foreign-beers), and 333 beers (Vietnamese
product) had the highest score on the liking
scale and the least preferred beers were Ben
Thanh and Hanoi. The results of internal
preference mapping analysis (figure 4a & 4b)
were consisted with the results above since
most of consumer projections were laid on the
left of figure 4a in the same side with the
projections of Heineken and the other
preferred beers on figure 4b. Therefore, the
sensory and physicochemical properties
preferred by consumers were fruity, alcohol
degree, fullness and the least preferred
properties were diacetyl, caramel, sourness and
aftertaste-sourness, content of carbon dioxide,
bitterness and aftertaste-bitterness (figure 4a).

4. CONCLUSION

Descriptive analysis, physicochemical analyses
and consumer preferences showed distinctive
profile for foreign and Vietnamese beers and
their relationship to beer acceptability.
Furthermore, the results of present study
showed a strong correlation between
physicochemical and sensory properties. These
results were observed mnot only for the
properties in a family such as diacetyl content
and diacetyl aroma, but also for the other

characters such as fullness, content of protein
and hop. The correlation  between
physicochemical and sensory properties also
illustrated that the chemical compounds could
have effect on many sensory properties and in
reverse, the variation of sensory property could
originate from many physicochemical
attributes.
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Figure 4a: Internal preference mapping:
structural preference of sensory and physical
chemistry properties
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Figure 4b: Internal Preference Mapping:
structural preference of 9 beers studied

Beer manufacturers now recognize the
importance of understanding the relationships
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between the manufacturing process as well as
variances of this process, the beer
compositions such as volatile compounds and
gross compositional constituents, and the
sensory characters of beer. Dissimilarity to the
previous studies carried out in our laboratory,
the preference mapping analyses showed that
the foreign beer could satisfy all consumers for
all attributes. Therefore, in the next study,
more attention should be focused on the
correlation between the volatile compounds
and sensory properties to understand, to
control and to optimize the sensory
characteristics of beer products.
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