
  
  日本の若年消費者のワインの嗜好及び飲酒スタイル

  誌名 宮城大学食産業学部紀要 = Journal of Miyagi University School of Food, Agricultural
and Environmental Sciences

ISSN 18806589
著者名 金内,博子

金内,誠
加納,遥
村上,知未
宮澤,知恵
吉澤,いぶき
宮里,かつ代
森田,明
清野,誠喜

発行元 宮城大学食産業学部
巻/号 5巻1号
掲載ページ p. 21-33
発行年月 2011年3月

    
農林水産省 農林水産技術会議事務局筑波産学連携支援センター
Tsukuba Business-Academia Cooperation Support Center, Agriculture, Forestry and Fisheries Research Council
Secretariat

Powered by TCPDF (www.tcpdf.org)



'F-i;f)J)(jc'¥:iit g'C~K '¥:i;' I)*l'.~ 5 (1) : 21 - 33 (2011 ) 
J lVliyagi Univ. Sch. Food Agri. Environ. Sci. 5 (1 ) :21-33 (2011 ) 

Wine Tastes and Drinking Styles among Young Consumers in Japan 

Hiroko KANAUCHI-KAfvIIYA, Makoto KANAUCHI*, Haruka KANO I , 

Tomomi M URAKAlvII :! , Chie MIY AZA W A:', Ibuki Y OSHIZA W A ,I , 
Katsuyo MIYASATO I, Akira MORITA and Seiki KIYONO ' 

Abstract 
We investigated the wine drinking styles of people in their 20s and 30s. Results show that they drink wine 

when they celebrate special occasions at a restaurant or when they enjoy relaxing during dining out. Group 

interview panelist responses were analyzed for key words, which revealed that wine price is an important factor 

for wine selection by young consumers. Sensory evaluations were conducted for red wines and white wines to 

identify wines favored by young consumers. The data were analyzed using principal component analysis (PCA) 

and regression analysis. According to PCA results, sweetness contributed positively with harmony sensations 

and total evaluation; a sweet taste is the most important factor among wine tastes. Sensory evaluation regression 

analysis revealed that the values of sourness, astringency. and bitterness were decreased by sweetness. and that 

the effects of harmony of smell and taste were increased by adding sugar and acid. Results show that young 

consumers hope to buy inexpensive wine easily at convenience stores or supermarkets, and that it should be 

neither astringent nor bitter. They want a wine that can be drunk quickly. similarly to soda or juice. 

Key words: young consumers. taste. wine. statistics 

INTRODUCTION 

Alcoholic beverages have not shown increased 

sales for several years in Japan. according to a report 

by the National Tax Agency in Japan 

(http://www.nta.go.jp/ shira beru/ senmonjoho/ sake/ s

hiori-gaikyo/ mokuji.htm). In particular. sales of sake, 

a traditional Japanese alcoholic beverage. have 

decreased since 1975. Sake consumption in 2006 is 

38% of the level in 1950. Low-alcohol beverages with 5 

- 6% alcohol contents with a beer taste are now 

classified in Japan as three types: beer. happo'uslw 

(low malt beer. less than 50% malt used when 

brewing). and zasshu (non-malt beer-taste beverages). 

The latter have lower alcoholic tax levies according 

to their respective amounts of malt used in brewing. 

(Received October 5. 2010 : Accepted February 4. 2011) 

Their sales volume has increased well: sales are 7.36 

GL and have been increasing 2% per year for 10 

years. Wine - about 280 IvIL annually - is also 

consumed. but consumption has increased very little 

over the past decade. In 2008, the average Japanese 

person drank 1.8 L or 2.4 bottles annually. Italian and 

French adults consumed more than 50 L: more than 

66 bottles during 2008 

(http://www.wineinstitute.org/ files / PerCapita WineC

onsumptionCountries.pdf). 

Recently. wine has come to be drunk for health by 

many people in foreign countries as Europe and 

North/ South America. Its consumption has increased 

greatly because of the reported decreased risk of 

heart disease from drinking wine: The so-called 
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Table 1 Grouping of panelists in group interviews 

Sex Age Residence Times drinking Number of Occupation 
location per wcck panelists 

Type A Female 20s Local Fewer 5 Student 

Type B Female 20s Capital Fewer 5 Student 

Type C Female 20s Local More 5 Student 
Type D Female 20s Local Fewer 5 Working 
Type E Female 20s Local More 5 Working 

Type F Femalc 30s Local Fewer 5 Working 
Type G Female 30s Local Morc 5 Working 
Typc H Male 20s Capital Fewer 5 Studcnt 
Typc I Male 20s Local More 5 Studcnt 

Type J Male 20s Local Fcwcr 6 Working 

Type K Male 20s Local More 5 Working 

Typc L Male 30s Local Fewcr 5 Working 

Type M Male 30s Local Morc 5 Working 

Fewer- Fewer than two times weekly; Morc- More than thrce times weekly. 
Local- li ving in Scndai or in northeastern Japan: Capital- li ving near Tokyo. 

French paradox (1989). Recently, capsular 

wine/ grape extract, actually evaporated wine / grape 

extract, is sold as a supplement in Japan, the US A, 

and Europe for health. According to a WHO report. 

resveratrol, a polyphenol, prevents heart disease. 

Reportedly, wine with enhanced resveratrol has been 

developed (Sboghi and others 1995: Bais and others 

2000). Nevertheless, prevIous reports have not 

described wine taste preferences by consumers and 

consumers have not decreased because of the reports. 

Furthermore, studies have been conducted by 

making wine not only from standard grapes such as 

Chardonnay, Merlot. Cabernet Sauvignon, etc., but 

also from kiwi fruit (Okuyama and others 1996: 

Y okotsuka 2003a, 2003b and 2003c) and other fruits: 

wine has been produced from Japanese wild grapes 

(Y onekura and others 2004). Such wines are popular. 

but not traditionaL Japanese consumers associate 

alcoholic beverage consumption with foods, as 

reported by Kakee and others (2003). Four alcoholic 

beverages are compatible with many dishes. 

Japanese people choose some dishes for consumption 

of alcoholic beverages. However, tastes of alcoholic 

beverages were not reported by Kakee and others 

(2003). 

Investigation of favorite wine tastes of young 

Japanese consumers is necessary to increase their 

consumption of alcoholic beverages. They might 

22 

come to prefer traditional wmes as a result of their 

search for a favorite wine. 

This study examines preferences of Japanese 

consumers in their 20s and 30s for wines made from 

grapes. Based on those results, wines that are 

preferred by Japanese young adult consumers can be 

developed. 

METHODS AND ~A TERIALS 

Group interview 

Group interviews were conducted according to 

procedures described by Kanda and others (2000), as 

described below. The panelists (66 people) were 

grouped according lO limes of drinking, age, and sex: 

then groups of 4- 5 people were interviewed. The 

population is described in Table I. Furthermore, 

contents of group interviews are presented in Table 

II. The interviews took 70 min per group: one 

moderator worked with the 4- 5 people equally, 

giving an introduction, then asking the young 

consumers about their drinking styles and opinions of 

wme. 

Analyses of interview responses 

The interview responses were recorded usmg a 

vOIce recorder. The responses were analyzed 

according to parts of speech using free software, 

Words that were spoken by panelists during the 
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Table 2 Contents of group interviews 

Interview item Period Contents of group interview 
(min/each group) 

Explains this group interview: 
Namc 

Introduction 10 Occupation 
Mcmbers of family 
Living a single life 
For what purpose and when do they drink winc') 

Drinking style 35 
W here do they drink wine') 
With whom do thcy drink winc') 
W hat do they eat when drinkin" winc? 

Opinions about 
Ideal wines 

wine from 2S Traditional wincs 
young 

Ideal w ine for young consumer 
consumers 

interview were counted. The panelists' responses 

were analyzed for spoken words by panelists, which 

were then counted. The x-axis shows the ideal wine 

for young consumers; the y-axis shows consumers' 

wine that is drunk presently. Furthermore, the 

symbol diameter represent.s the 'degree of an ideal 

wine for young consumers' det.ermined by the 

following equation. 

Degree of an ideal wine for young consumers 

= (number of responses from young consumer as 

an ideal wine) / (number of responses from young 

consumers as traditional wine) x 100 

Screening panelists 

Panelists were screened using procedures de

scribed by Sueda and others (2004) and Alberti

Fidanza (1998) as recognizing thresholds of tree 

tastes. Saccharose solutions (40 mM, 20 ml\ll, 10 m['v1. 5 

mM, each 50 mL) and purchased mineral water as 

soft water (each 50 mL) were poured into the wine 

tasting glass of the international standard organiza

tion (Cat# GT066SC; Luigi Bormioli. Parma. Italy; 

] ackson 2002) as sweet samples. They were set 

randomly and evaluated; 60 panelists chose the 

solution of lowest concentration. After resting for 10 

min and rinsing using tap water. citric acid (0.4 m['v1. 

0.3 ml\l1. 0.2 ml'vI. 0.1 ml'v1) and purchased mineral 

water were prepared as sour samples. evaluated. and 

recorded similarly to the sweet samples. After 

resting and rinsing again. caffeine (5.0 ml\l1. 2.5 mM. 

1.0 mM. 0.5 ml\ll) and purchased mineral water were 

prepared as bitter samples and evaluated. The 

panelists who made high percentages of correct 

answers (6 men panelists and 7 women) were 

selected from 66 panelists. including men and women 

in their 20s and 30s. The evaluation was conducted in 

a group int.erview room at 25°C. The samples were 

kept at 15°C within a cool incubator (PCI-300; Iuchi 

Co .. Osaka. ] apan). 

Evaluation of the model wine 

The 13 panelists were trained in basic wine tasting 

methods for 1 hr (] ackson 2002). To prevent bias 

about the wine, information related to the sample 

wines was not given to the panelists. Tasting was 

conducted in individual t.ast.ing booths in the Food 

Processing Building. School of Food Agricultural and 

Environment.al Science. ['v1iyagi University. where the 

room temperat.ure was adjusted to 25°C. Purchased 

wines Llsed for sensory evaluation were produced 

from each grape variety as follows; Chardonnay 

(Chilean). Riesling (Australian), Sauvignon Blanc 

(French). and Delaware (] apanese) as white wine; and 

Muscat Bailey A (] apanese). Cabernet Sauvignon 

(Chilean), Pinot. Noir (French). and I'vlerlot (Chilean) as 

red wine. By adding 2.0% and 4.0% sucrose (Cat.# 196-

00015; Wako Pure Chemical Industries Ltd .. Osaka 

] apan) to the wine, and 0.8% and 1.0% tartaric acid 

(L(+) Tartaric acid, Cat.#207-0005S; Wako Pure 

Chemical Industries Ltd .. Osaka] apan) to white wine 

or 1.0% or 1.2% tartaric acid to red wine according to 

Amerine and others (1980). nine combinations of 

wines were prepared as presented in Table III. The 

samples were adjusted to l5°C within the cool 

incubator (PCI-300; Iuchi Co., Osaka] apan). Samples 

23 
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Table 3 Characteristics of sample wine 
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Fig. 1 Tasting sheet for sensory evaluation. 
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(each 50 mL) were poured 111 an international 

standard organization wme tasting glass (Cat# 

GT066SC: Luigi Bormioli. Parma Italy: Jackson 2002). 

After lasting the sample wine. the panelists rinsed 

their mouths using purchased mineral waler: then 

tasting was conducted for 30 min. The while wme 

tasting was conducted first. After 24 he tasling of red 

wll1e was conducted. Sensory evaluation was 

conducted with the rating method of a five-point scale 

using a sheet. (Fig. 1) by an absolute evaluation as 

each panel. An evaluation of 1 represented a weak 

sensation or dislike: an evaluation of 5 signified strong 

sensations or preference. 

Statistical analyses 

Statistical analyses were conducted using freely 

available software (Black-box: http://aoki2.si.gunma

u.ac.jp / BlackBox/ BlackBox.html) and a spreadsheet 

program (IVlicrosoft Office 2003 Excel: Microsoft 

Corp .. Redmond. W A). Correlation analysis. principal 
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component analysis and regression analyses were 

done. Furthermore, the standardized partial regres

sion coefficient was calculated. 

RESULTS and DISCUSSION 

L Testing of drinking wine 

The panelists were grouped into 13 types as types 

A-IVI according to t.heir times of drinking 

opportunities, drinking habits, sex, and age (Table I). 

First. the modes of thinking about alcoholic 

beverages of people in their 20s and 30s years were 

assessed. Results to four questions were obtained: 

'For what purpose and when do you drink wine?' 

'Where do you drink wine?', 'With whom do you 

drink wine?' ,and 'What do you eat when drinking 

wine?' (Fig, 2), Many unmarried people responded 

that they drank wine when 'convenient' and on 

'special days for dining'. They might go to a 

rest.aurant on a special day for a celebration or relax 

by dining out. However, they usually have dinner at 

home. It is considered that the reason for taking 

meals at home is t.hat t.hey usually take notice of 

45.0 
For \\ hat purpose do they drink \\ inc'! 

40.0 

~ 350 
\Vhen do they do it? 

~ 
~ 

30.0 2-
~ 

25.0 "-

" ~ 
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health issues. 

Regarding the question of wme and meals, they 

drink wine during dining at home. The wine is not 

as expensive as that served in a restaurant. Wine is 

drunk while dining, at home, with friends or family, 

and with snack foods. They drink wine with snack 

foods during dinner t.ime. They drink it as an aperitif 

with snack foods as an appetizer. They do not 

combine wine and certain dishes, as is done in other 

countries. 

Kakee and others (2003) reported that many 

Japanese people drink wine wit.h cheese or beefsteak, 

salmon Meuniere, drink beer with soybeans and beef. 

and drink sake wit.h sashimi (raw fish), and oclen 

(] apanese stew). Japanese cocktails made with 

shochu, Japanese spirits, are drunk with roasted 

chicken and fried chicken. The foods examined in that 

st.udy were not snack foods. The panelists were in 

their 20s to 70s. Furthermore, elderly people (older 

than their 59) showed preferences for drinking wine 

with food. However, with meals, young consumers 

drink wines that are not dry wines, Instead, they 

\Vhl..!rc do they drinl-: winc'! 

M 

What do they cat when drinking \\ inc'? 

u v w 

Fig, 2 Drinking style of young consumers in Japan. 
A, Dinner: B. Meal at restaurant: C. Drinking party: D. Aller dinller! dc~scrt: E. Ceremony party: E Other. G Non-drinking: II. 
Japanese public bar: L Restaurant: L \Vine bar: K, 110111e: L, Parent's home: rvL Friend's home: N. Other: O. \Vith Ii'icnd: p, \Vith 
1~l!l1ily: Q, Collcaguc: R, Spousc: S, Alonc: T, Othcr: U. Snack.: V. \Vestern dishes: \V . .Inpanese dishes: X. Bee!l l1lcat/ehiekcn: Y. 
Fish: 7., Other: n. Nothing. 
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prefer a sweet taste and prefer to drink wine as they 

would a soda or other beverage. 

The panelists and the responses of panelists were 

analyzed for keywords. which were then counted. 

The results are presented in Fig. 3. On the 4S-degree 

division on the graph. the upper area shows an ideal 

wine for young consumers; the lower area shows 

their present drinking consumption. Furthermore. 

the diameter denotes the calculated 'Degree of 

acceptability as an ideal wine for young consumers' . 

Eesults show that 882 sentences were obtained as 

responses to the interview. In addition t.o 209 

sentences obtained as answers about traditional wine, 

231 sentences as answers about ideal wine. and 228 

sentences as answers about young consumers were 

obtained. Furthermore. 214 sentences were given in 

other wine related matters. The parts of speech 

analyzed from sentences were grouped as 16. The 

key words are presented in Fig. 3. They indicate that 

the wine price is important for young consumers. 

Responses indicate that opinions were given 17 times. 

20 

18 

16 

-m 14 
v. 

E 12 
~ 

~ 10 
~ • 
~ 8 
~ 

rl ~ 
(; 8 

A.ll.C. 

White wine is drunk more than red wine. Regarding 

taste, 'sweet' was described 301 times. We therefore 

infer that sweetness is an important keyword for 

young consumers. Therefore, sweetness and pnce 

are important factors for young consumers. 

An ideal wine for young consumers is 'smooth'. 

Furthermore. drinking specific wines with dishes was 

reported nine times. 'good taste' was described 

eight times. and 'good aftertaste' and 'non astrin

gent were given as responses seven times each. 

Therefore. results show that young people do not like 

bitter wine. 

Eegarding the ideal wine. as judged from young 

consumer responses. the most common response was 

for small bottles, and the bottle design. which was 

cited more than 201 times. Furthermore. the label 

design was reported often (101 - ISO times). It is 

inferred that young consumers seek a good 

appearance. Furthermore. they hope to obtain an 

Inexpensive and non-astringent wine that can be 

drunk quickly. In light of those reasons. young 

.. ' 

...... 

Q .' 

cY .. ' 

~ 
0l 

10 12 11 Hi 18 20 

D.EY. Tr~dilional w inc (limes) 

26 

Fig. 3 Japanese young consumers' values for ideal wines and traditional wines. 
Diameters n:pn.:s..:nt tht.: stn:ngths or consumers' opinions. 

'Degrees Orrll1 itil:n l \\ inc 1'01' yo ung consulller' = (number ofrcspotlsCS !I'om young consumers as an idea! \\ inc) 

{ (numbcr ofrcspoll"cs !I'OIll yOtlllg consumers as traditional \\ 'inc) )( 100 

Diameter (number ofn:spollscs !l'om young conSlllller as 'ideal winl:') 

1(IlL1l11bcr of responses from young consulller as ·tradi tional \\inc') x 100 

A. Volume; (3. Select/Combination with wine; C. High aleohol: D. Ccn:mony; E. foreign; F. Sparkl ing will!..:: G. J\gcd: H. Rose wine: L 

Bitter:.!. Sour: K. Dry: L. No peculiarity; M, Dry; N. Cool: O. Astringent: P. Not S\\ee1: Q, Purchasc; R, Red wine: S, \\lhi te \\ine: T. 

Cheap: U. Su itable pr it:c; V, Sma ll Bottle; \"1. Bott le des ign: X. Ilangovl.: r: Y. Good aliertaste; Z. Select ing wine for di shc~: ~L Healthy: h. 

Not sil:k from drinking: c. Fruity: d. Dessert \\ inc: e. Not :-oom: C Low .. lIcohol concentr<ll ion: g. Label Dcsign : h. Rdi'cshing: i. S\\cct:j. 

NOll-astringent: k. Good rastc: L Alicnastc: Ill. Smooth: n. i\ larriage or dishes: q. Aroma: r. Drinking (gulping do\\n) 

51'l11bols: •. < 100: O. 100 149: O. < 150: O. 150- 200: O. 201 - 300: O. ;;: 30 I. 
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Table 4 Correlation Matrix 

Top note 1.0000 
Mouthful 

0.3776 1.0000 
note 

Harmony of 
0.1139 0.1352 1.0000 

smell 

Sour -0.0227 0.0381 0.0898 1.0000 
Sweet 0.0433 0.1872 0.3643 -0.1626 

Astringent 0./126 0./598 -0.1875 0.1408 
Bitter 0.1715 0.2179 -0.1893 0.1384 

Harmony of 
tastes 

0.0275 0.0591 0.5115 -0.0832 

Total 
0.0337 0.0490 0.5632 -0.0578 

evaluation 

Top Mouthful Harmony 
Sour 

note note of smell 

consumers do not drink wine because it is expensive 

and astringent. and cannot be drunk quickly. 

The values shown on the y-axis do not represent a 

presently available wine. The axis shows Healthy, No 

hangover from drinking, Fruity, and Reasonable price 

point. All of these qualities cannot be developed 

together into a single Wll1e. However. those 

evaluations were useful for assessment of the wine 

preferences of young consumers. 

2. Analyzing sensory evaluation data of preparing 

a model wine using statistical analysis 

Sensory evaluation was conducted for red wine and 

white wine to identify a favorite wine of young 

consumers. Sensory evaluation was conducted 

according to a sheet depicted in Fig. 1 for Riesling. 

Chardonnay. Sauvignon Blanc, and Delaware as white 

wines. and for Muscat Bailey A, Pinot Noir. Cabernet 

Sauvignon, and Nlerlot as red wines. The grape 

varieties with a high score in the upper ranks were 

selected: sugar and tartaric acid were added 

according to a method described in the literature 

(Beelman and Callander 1979). The panelists 

performed threshold tests on 66 people for sour. 

sweet. salty, and bitter tastes. from whom 13 

panelists were selected. They were trained in wine 

tasting as panelists for this study. The evaluations 

were done using a maximum five-point scale (data not 

shown). 

As a pre-evaluation. Delaware was given 3.92 

points and Chardonnay was assigned 3.85 points as 

I 
1.0000 

-0.7709 1.0000 
-0.2045 0.7256 1.0000 

0.4671 -0.3279 -0.3559 1.0000 

0.4 719 -0.3106 -0.3429 0.8764 1.0000 

Sweet Astringent Bitter 
Harmony Total 
of tastes evaluation 

white Wll1es: the two Wll1es made from the grape 

show a high score. Riesling was said to have a 

gasoline-like smell: the wine is not a favorite among 

] apanese people. Tvluscat Bailey A received 3.69 

points. Merlot garnered 3.00 points. and Cabernet 

Sauvignon was assigned 2.85 points. The panelists did 

not like Cabernet Sauvignon, which has a unique 

aroma resembling that of green pepper. They also 

assigned Pinot noir a low score. Consequently, two 

white wines (Delaware and Chardonnay) and three 

red wines were chosen (Nluscat Bailey, Nlerlot 

received 3.00 points, and Cabernet Sauvignon). Then 

45 wines were prepared by adding sugar and tartaric 

acid to create wines of nine types. Details of the 

resultant 45 wines are presented in Table III: top 

note, mouthful note. balance of smell. sourness. 

sweetness, bitterness, astringency, harmony of taste, 

and the overall evaluation. The data were analyzed 

using freely available software (Black-box) for the 

correlation matrix and regression analysis, the results 

of the standardized partial regression coefficient are 

presented in Table IV. 

From the averaged data of sensory evaluation with 

sample wines, we calculated the results of a 

correlation matrix, which show that the top note and 

mouthful note scores contributed to the smell. They 

are low contributions, but astringency and mouthful 

note also gave contributions of 0.26. Probably, many 

panelists did not feel a mouthful smell because they 

did not hold wine by the astringency of wine 

polyphenol. Harmony of smell. harmony of taste, and 
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Table 5 Standardized partial regression coefficient in regression analysis of sensory evaluation of 
white wine with added tartaric acid and sugar 

No addition 
Acid contcnt Acid content Without sugar Sugar content Sugar content 

of tartaric 
acid 

0.8% 1.0% addition 2% 4% 

Top note -0.1286 0.0326 0.0626 -0.0356 0.0864 -0.0030 
Mouthful note 0.0099 0.1650 -0.149 -0.1320 -0.0431 -0.0674 
Harmony of sl11ell 0.2002 0.1476 0.2596 0.3149 0.0913 0.0507 
Sour 0. 1018 0.0354 -0.1502 0.0782 0.2393 0.155 I 
Sweet 0.0854 -0.0580 0.0807 0.2149 -0. 1508 0.2964 
Astringclll -00150 -0.0894 0.1556 0.0637 -0.1504 -0.0219 
Bitter -0.0973 0.0375 -0.0 197 -0.2633 0.0793 0.3423 
Harl110ny of tastes 0.6240 0.9011 0.7468 0.3398 1.0441 0.8017 

Addition of tartaric acid in the wine; l11ultiple con'elation coenicient R= 0.90088; cocflicient of determination, 

R"=0.811584; adjusted coefficient of determination, R 2 = 0.789739; standard crror of mcan, 0.465476; observed value, 78. 

Addition of sugar in the wine; l11ultiple correlation coefficient R=0.895954; coelTicicnt of determination, R'=0.802734; 

adjusted coefficient of determination, R" = 0.709903; standard crror of mean, 0.534447; observed va lue, 26. 

Table 6 Standardized partial regression coefficient in regression analysis of sensory evaluation of red 
wine with added tartaric acid and sugar 

Without 
Acid content Acid content 

Without 
Sugar content Sugar content 

addit ion of 
1.0% 1.2% 

sligar 
2% 4% 

tartaric acid addition 

Top note 0.0598 0.0297 -0.0834 -0.0387 -00608 0.0232 

Mouthful note -0.0623 0.0191 -0.0095 -0.1097 -0.1148 0.1052 

Harmony of smell 0.1910 0.1947 0.1341 0.2084 0.2153 0.0401 

Sour -0.0231 -0.0391 -0.0404 0.0764 -0.0748 0.0024 

Sweet 0.0829 0.1150 0.1331 0.1162 0.0572 0.0540 

Astringent 0.0584 0.0254 0.0150 0.0899 0.0669 -00222 

Bitter -0.0619 -0.0477 -0.0884 -0.0905 -0.0554 -0.0434 

Harmony of tastes 0.7272 0.6362 0.8755 0.6418 0.7170 0.8374 

Addition of tartaric acid in the wine; mUltiple correlation eoellieient R= 0.908364; eoetlicient of determination, R'= 0.825126; 

adjusted coeflicient of determination, R2 = 0.81205 I; standard error or mean, 0.4 78279; observed va lue, 116. 

Addition orsugar in the wi ne; multiple correlation coenicient R=0.926808; eoefticient of determination, R1= 0.858973; adjustcd 

cocllicient of determination, R 2 - 0.820068; standard error or mean , 0.464367; observed value, 38. 

overall evaluation share mutual contributions (0.51-

0.56). Therefore, it is important that there be 

harmony of smell and taste in the wine for panelists 

during wine tasting. 

astringency and bitterness. We considered that the 

astringency. bitterness and / or sourness in wine were 

not felt. by sweetness according to the obtained 

comments. That. result differs from those described in 

an earlier report (Ishikawa and Noble 1995: McBride 

and Finlay 1990), Sweetness contributed positively to 

harmony and the overall evaluation. 

Regarding the taste. sourness did not contribute 

with other tastes: it was less than 0.1. However. the 

contribution was 0.05 and sourness was related with 

the total evaluation, We inferred that sourness did not 

contribute to the total evaluation and that sourness is 

not a negative factor for wine, The contribution is -0.2: 

sweetness IS therefore related negatively with 

28 

Results show that bitterness and astringency 

contribute the most against items (more than 0,8). 

The substance causing bitterness is the same as that 

of astringency in the wine: polyphenol. Generally. 
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asmngency might be confused with bitterness (Lea 

and Arnold 1978). However. other researchers 

reported that astringency attributable to components 

such as tannins might partially mask their bitterness 

(Arnold and Noble 1978). Flavonoid phenolics are the 

primary bitter compounds in wine with tannin 

monomers (catechins): they are bitterer than their 

polymer (Robichaud and Noble 1990). The contribu

tion is 0.3: bitterness and astringency are related with 

the total evaluation. The distribution is 0.876; the 

harmony and total evaluation were closely related. A 

favorite wine might be a balanced wine. Generally. 

bitterness is an important factor for red wine and a 

necessary taste in beer. coffee. chocolate. and wine 

(Mizuma and others 1992). 

Regarding stat istical analysis to show changes of 

the evaluation when adding sugar and tartaric acid in 

wine. regression analysis was conducted using sugar 

and acid concentrations as explanatory variables and 

sensory evaluations of respective wines as response 

variables (Tables V - VI). 

In the sensory evaluation with white wine. the 

value of mouthful note was increased in the smell 

items. Furthermore. a tendency was that the taste 

sho'vved more effects than that of smell for the 'sweet 

whi te wme The value of taste in the sensory 

evaluation was therefore more important than that of 

OJ 
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u 
~ 
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Factor I 

smell of wine when sugar had been added to white 

wine. The value of sourness was low against the total 

evaluation of wines with added sugar. The values of 

bitterness and astringency were also related with the 

values of sweetness. It is considered that sugar. as 

sweetness. made it difficult to sense bitterness and 

astringency, as had been reported earlier in the 

literature (McBride and Finlay 1990). Many panelists 

were affected by sugar in their evaluation. The 

sensory evaluation was improved by the addition of 

sugar because irritation attributable to sourness, 

bitterness, and astringency was masked by the sugar 

(J ackson 2002). Fructose decreases the volatility of 

acetaldehyde, but it enhances the volatility of ethyl 

acetate and ethanol as a smell substance (Maier 1970; 

Nawar 1971) 

In the white wine with added tartaric acid, the top 

note value was affected by acid. It is a tendency by 

which the sourness value was decreased by sugar. 

Acidity was confirmed not to be a negative factor for 

wine. according to data of the regression coefficient. 

Addition of acid affected the values of astringency (-

0.0894 or 0.1556) or bitterness (0.375 or -0.195) in white 

wine. T he values of harmony of taste were 0.8 and the 

largest value. Addition of acid also affected the value 

of harmony of taste. 

In the evaluation using red wines, the value of 

0.5 
I F 

•• 1-1 I 
C .D G • 

eE 
e A 
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Factor I 

Fig. 4 Principal component analysis of sensory evaluation of white and red wine with added 
tartaric acid and sugar. 

A. top note: 8 , mOlllhlid notc: C. harmony or smell : D. sour: E, swcet: F. as tringent ; G, billcr; I L harmony o r tastcs; I. IOta I 
evaluati on. 

Factor I. Eigenvalucs. 2.82668: Con tribut ion rat io. 31.4075X: Cumulative contribution. 31.40758 
Factor 2. Eigenvalues, 1.44342; Contribution ratio. 16.03802: Cumu lati ve contribution. 47.-1456 
Factor 3, Eigenvalucs , 0.52279: Contribution ratio. 5.80874; Cumulative contribution. 53.25434 
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harmony of smell decreased concomitantly with the 

increase of sugar in red wine. The values of sourness. 

sweetness. and astringency were decreased by 

adding sugar. It is considered that taste was more 

important than smell when sugar was added to red 

wine. as was true also for white wine. 

In red wine with added tartaric acid, the top note 

value decreased concomitantly with increased 

tartaric acid and remained unchanged for white wine, 

which was true also for white wine. 

The principal component analysis resu lts are 

portrayed in Fig. 4. Scores of 'Harmony' (-0.8519) and 

'Total evaluation' (-0,8965) were higher than those of 

others in Factor 1. We considered that Factor 1 

represented 'Taste' . The scores of 'mouthful note' 

and 'astringency' were higher than those of others 

in Factor 2. We considered that Factor 2 represented 

'a Stimulation' in the mouth, The score of 'mouthful 

note' (-0.6610) and astrmgency (-0.5924) were 

higher than those of others in Factor 2. The score of 

'mouthful notc' (-0.4661) was higher than those of 

others in Factor 3. We considered that Factor 3 

referred to the 'After taste' in the mouth. The data 

are por trayed in Fig. 4. Symbols H and I (harmony of 

tastes and total evaluation). Symbols C and E 
(harmony of smell and sweet), Symbols F and G 

(astringent and bitter) and Symbols A and B (top 

not and mouthful not) have relation. Symbol D (sour) 

located to differ from location of other tastes. It is 

considered that the sour taste has a different effect on 

wine tasting. 

According to Fig. 4, Factors 1 and 2, the Symbol C 
(harmony of smell). E (sweet). H (harmony of tastes 

and I (total evaluation) signify good wine. Factors 1 

and 3, Symbol E represents good wine and D. G, and F 

show bad wine. In principal component analysis, 

sugar affected the astringency and bitterness. those 

tastes did not feel by sugar. In the figure of the 

standardized partial regression coefficient in regres

sion analysis. sweet and harmony of tastes/ smell 

represen t positive evaluation. Therefore sugar. 

astringency and bitterness show relations. According 

to locations of symbol HI I group and symbol F / G 

group were symmetric against the vertical axis. It is 
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considered that mouthful note was not affected 

This finding contrasts with that of Guinard and 

others (1986). In generaL ethanol augments the 

perceived intensity of bitterness by phenolic 

compounds. while decreasing the sensation of tannin

induced astringency (Lea and Arnold 1978). Accord

ing to their results. effects of tastes were decreased. 

and effects of harmony of smell and taste were 

increased by addition of sugar. In addition. 

astringency and bitterness were unaffected by sugar. 

Sugars diminish the harsh aspects of wines: excessive 

acidity. bitterness, or astringency. 

Regarding taste on the human tongue. sweetness 

and sourness were sensed quickly: bitterness and 

astringency were perceived slowly (Jackson 2002). 

Furthermore. the perceptions of sweetness and 

bitterness have similar modes of activation (Beidler 

and Tonosaki 1985: Margalit 1997): taste buds accept 

stimulation of sweetness by sugar and thereby 

become unable to accept a bitter sensation. 

Therefore. bitterness and astringency were not felt to 

be difficult problems with the sweet wine. We 

inferred that the young consumers did not like alcohol 

smell in alcoholic beverages, but that they will drink 

the beverages with snack foods or during meals if 

they find a favorite beverage that resembles soft 

drinks or non-alcoholic beverages. 

Results of the interview show that the present 

image of wines is that they are astringent. bitter. and 

expensive. Young consumers hope to buy wine easily 

at a convenience store or supermarket: they want 

inexpensive that is not astringent or bitter. They 

want to gulp it down, drinking it quickly as they 

would juice or a soft drink. 

The bitter taste sensation is reported to differ 

according to age: young people sense bitterness more 

than older people. The bitter taste is also exacerbated 

by stress (f\'Iizuma and others 1992). Kakee (2003) 

reported that young beer drinkers in their 20s did not 

sense a bitter taste when they drank beer. but that it 

was sensed by drinkers who were over 30. 

Apparently. middle-aged beer consumers find the 

bitter taste difficult to abide because of stress. Young 

consumers do not like bitterness or astringency, but 
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sweetness was preferred. Furthermore. young 

consumers do not like bitter wine. as judged from the 

interview responses. To increase wine consumption 

of young people. the beverages must not be bitter. 

Furthermore. wine that is suitable for younger 

consumers can be developed by wine producers. 

We will investigate effects of the quality of wine 

and other beverages on biLterness and astringency in 

greater detail in a later study. 

CONCLUSIONS 
We investigated the drinking style of wll1e for 

consumers in their 20s and 30s. \IVine was drunk in 

the following situations with meals. in the home. with 

friends or family. and with snack foods. The 

panelIsts responses were analyzed for keywords, 

which were counted. Wine prices arc important for 

young consumers. White wine is drunk more than red 

wine. An ideal wine [or young consumers is 'smooth' 

: young consumers also va lue 'combining wine with 

dishes'. 'good aftertaste' . . non-astringent'. 'small 

bottic' , and 'bottle design' . Sensory evaluation was 

conducted for red wine and white wine to identify a 

preferred wine for young consumers. Data were 

analyzed using statistical analysis. The PC A results 

show that the harmony of smell and lotal evaluation 

have mulual contributions. Sweetness contributed 

positively with harmony and total evaluation. The 

sweetness taste is the most important factor in wine 

taste. During regression analyses. some characteris

tics were assessed against other items of the 

evaluation. In sensory evaluation using white wine. 

the val ue of the mouthful note was important among 

the items of smell. The value of sourness was lower 

than that of the total evaluation for wines that had 

been sweetened with sugar. In the white wine with 

added tartaric acid. the top note value was affected 

by acidity. For evaluation of red wines, the value of 

harmony of smell decreased concomitantly with 

increasing sugar contents. as they had with white 

wine. The values of sourness. astringency, and 

bitterness were decreased by sweetness. The effects 

of the harmony of smell and taste were increased by 

adding sugar and increasing acidity. 

Results show that young consumers hope to buy 

wine easily at convenience stores or supermarkets. 

They want to buy wines tha t are neither expensive 

nor astringent and bitter. Moreover. they want to 

drink wine quickly, as they would a soft drink or juice. 

ACKNOWLEDGMENT 
We thank Hamada Corporation of Y onezawa, 

Yamagata. Japan. for their financial support of this 

study. 

LITERATURE CITED 

1 ) Arnold RA Noble AC. 1978. Bitterness and 

phenolics in a model wine solution. Am J Enol Vatic 

29 : 150 - 2. 

2 ) Alberti-Fidanza A Fruttini D, Servili M. 1998. 

Gustatory and food habit changes during the 

menstrual cycle. Internat J Vit Nutr Res 68 : 149 -

53. 

3 ) Bais AJ. Murphy PJ. Dry lB. 2000. The molecular 

regulation of sti lbene phytoalexin biosynthesis in 

Vii1s v'ln'Uera during grape berry development. 

Australian Journal of Plant Physiology 27 : 425 - 33. 

4) Seelman RB, Gallander JF. 1979. Wine 

deacidification. In Advances in Food Research. 

New York: Academic Press p. 1 - 53. 

5 ) Beidler L.f'.Jl. Tonosaki K. 1985. Multiple sweet 

preceptor sites and taste theory. In Taste. Olfaction 

and the Central Nervous System. New York: 

Rockefeller University Press pp.47 - 64. 

6) Amerine. IvIA, H.W. Serg. RE. Kunkee. CS. 

Ough. VL. Singleton. and AD. Webb. 1980. The 

Technology of Wine Making. 4th Edition. A VI 

Publishing Company, Inc .. Westport. pp. 1 - 794. 

7 ) Guinard JX. Pangborn RM. Lewis lVI]. 1986. 

Preliminary studies of acidity, astringency interac

tion in model solutions and wines. J Sci Food Agri 

37:811-7. 

8 ) Ishikawa T. Noble. AC. 1995. T emporal percep

tion of astringency and sweetness in red wine. 

Food Qual Pref 6 : 27 - 34. 

9 ) Jackson R. 2002. Wine tasting: A Professional 

Handbook Food Science and Technology Interna-

31 



Journal of TVliyagi University School of Food. AgricullUral and Environmental Sciences 5 ~ I ). 2011 

tional Series. San Diego. CA Academic Press pp.80 

- Ill. 

10) Kakee IVI. Imai E. Kasai M. Hatae K. 2003. 

Questionnaire-based Study of the Sensory Compati

bility between Four Alcoholic Beverages and 

Foods. J Cookery Sci Japan 36: 200 - 9. (in Japanese) 

11) Kanda N, Oofuji T, Okamoto S, Konno T, 

Nagasawa S, NIaruyama K. 2000. Seven Tools for 

New Product Planning. Tokyo Japan: JUSE Press, 

Ltd. (in Japanese) 

12) Lea AGH. Arnold GI'vI. 1978. The phenolics of 

ciders: biuerness and astringency. J Sci Food Agric 

29 : 478- 83. 

13) Lee CB, Lawless HT. 1991. Time course of 

astringent sensations. Chem Senses 16 : 225 - 38. 

14) Maier HG. 1970. Volatile flavoring substance in 

foodstuffs. Angew Chem Internat 9 : 917 - 26. 

15) Margalit Y. 1997. Concepts in Wine Chemistry. 

San Francisco CA USA: The Wine Appreciation 

Guild Ltd. pp.l63 - 71. 

16) McBride RL, Finlay DC. 1990. Perceptual 

integration of tertiary taste mixtures. Percept 

Psychophys 48 : 326 - 36. 

17) Mizuma K. Namba K. Nakagawa M. 1992. Proc. 

of the 26th Symposium on Taste and Smell p. 149-

52. 

18) Nawar WW. 1971. Some variables affecting 

composition of headspace aroma. J Agri Food 

Chem 19 : 1057 - 59. 

19) Okuda T. Yajima M. Takayanagi T. Hori 1. 

Y okotsuka K. 1996. Changes in organic and 

phenolic acid during the making of kiwifruit wine. J 

Brew Soc Japan 91 : 446 - 51. (in Japanese) 

20) Robichaud LL. Noble AC. 1990. Astringency and 

bitterness of selected phenolics in wine. J Sci Food 

32 

Agric 53 : 343 - 53. 

21) Sboghi M. J eandet P, Faine B, Bessis B, 

Fournioux Jc. 1995. Development of methods using 

phytoalexin (resveratrol) assessment as a selection 

criterion to screen grape vine in vitro cultures for 

resistance to grey mold (Botrylis cinerea). 

Euphytica 86 : 41-7. 

22) Sued a K. Atumi K. Iinayoshi T. Okada E. 2004. 

Gustatory Changes Associated with IVIenstrual 

Cycle. Threshold for Sweet. Sour and Bitter Taste. 

J Nagoya Woman's University 50: 24 - 34. (in 

Japanese) 

23) Yokotsuka K. Nakanishi K. Hori 1. Fukui l'vI. 2003. 

Studies of the Production of Kiwifruit Wine: 1. 

Effects of Press Design and Enzymatic Treatment 

of Crushed Kiwifruit on Juice Yield and Clarity. J 

Brew Soc Japan 98 : 139 - 47. (in Japanese) 

24) Yokotsuka K. Nakanishi K. Seki T, Fukui M. 

2003. Studies of the Production of Kiwifruit Wine: 

II. J Brew Soc Japan 98 : 518 - 25. (in Japanese) 

25) Yokotsuka K. Nakanishi K. Seki T. Fukui M. 

2003. Studies of the Production of Kiwifruit wine: 

III. Quality of Wines Produced from Fruits with 

Various IVIaterials. J Brew Soc Japan 98 : 798 - 809. 

(in Japanese) 

26) Y onekura y, Yamaguchi Y. Kohama K. Sakurai 

H. 2004. New Products I'vIade from Yamabudo. J 

Iwate Industrial Research Institute. 11 : 70 - 3.(in 

Japanese) 

27) World IIealth Organization. 1989. The WHO 

IVIonica Report: A world-wide monitoring for 

cardiovascular disease In: Warld Health Statistics 

Annual. Geneva, Switzerland: WHO. p. 27. 



KAN A UCHI-K A:\lIlY }\ : Wine Tastes and Drinking Styles among Y oLlng ConsLlmers in Japan 

iitl)'1 ( t$~~) I~-::F . ~pq ~J&* . JJO*I'1 jill 1 • t"-l:, 9:1J*2. 'Eri~ 9;1J~:1 

~i'\;'~ ~ 1 • '§L~j:!,7J''':)1-t ' l . ~EB 1:JfJ . ~W:!!f ~J&:-* ~ 

JJi: R (i20~301-t ;(:!-i *n:::. ~ v' ---c, ry -1 / O)f~j~i A 5' -1 )v O)r,iM ::gt ~ 1l: --::d.: 0 f- O)*j~:4~, V A I, '7 / ---c O)q~mJ 7'j i3tJ~ 
It '-\.~, YLLitll-q:::. I) '7 ') ;; 7, L ---c'* L u'n#d::: ry -1 / ~ f:iku c v' -J .:. C :iJi7f; ~ ht.: o ~ G (:::/'I i, I) A I, 0) 1I'.i 5,§j ~ ~
ry - F )]'-11T L t.: *f"iJ,;fi:, ry -1 / !ill;: ~ fl#il& <L :ill: %ttJ1 L ---c It, -00) (i, ry -1 / 0) {illiM- --(' Gf0 -0 .:. C :iJiIY:J G :iJ' C 7'j '::d.: 0 (J( (::: 

;,jr~i v' -I:!J: 1-tO)~jljJ:*i- (::: -rf- -;U1. -0 ry -1 / ~ i'frHj;J--t -0 t.: 66 (:::, ~f; ry -1 / C I~I ry -1 / OYWi~fW{ilIi ~ 1l- v', 3':JJ.X:-j],-j:t111- C II~I 
'lfri -jj'-i1l" ~ JlJ v', liJ~'11T L t.: o 3:.JJJ(:-j:t)j'-1110)k)r:4!:, tl'I1;j(:iJ\ ni,'iJ~11 c ~{~ii"fFHD[i (::: 1(}-0---t -0 .:. C :iJi7f; ~ i1.t.: 0 --t 7'j ~') -s , 
;,jr'i-tr- (::: C -:J ---C, -1 :J" I~di ry -1 / 0) IN(---Ci~ <L ID: ~ 7'j W:~; --(' Gf0 -:J t.: 0 ~ G (::: Illl 'l~i7j'-111- ~ iT v', Mlq;:, !1:x.B;Y:I~z, ~:::j:I~(:iJi-lt 

~ (::: J:. -:J -C iji£iJi~ ~ i1., i t.:, i~,jf C r~1Zo) ?:0;1J11 (,i, ~-or~( ~ )ji,'HII ~ --1± -0 .:. C ~ lijj G :iJ' C L t.: 0 

tJJ~_O)Mi :4~ J:. V) , ;(:!-iv"IlHto) ry -1 / ~j~j ~(1't Ii ::1 / l::- --=-.L / A A ~ 7 ~ A - / \' - --(''idDli 7'j ry -1 / ~ lljlj:A --t -0 .:. C, 
I~d::: IVd L ---c Ii, !1:x.@Y:I~zGf0 -0 v' (i ~:!.j:l~dl7'j v' ry -1 / ~ ~=r AJ -C-v' t.: 0 1ft -:J ---c ry -1 /:iJi ') - 5''' -\.'" C'/, ::L - A C IriJ tIn:::, ["::1" 

;; ::1";; J C i0~66 -0 .:. C :iJi~ i i1. -CV' -0 .:. c:iJ\ ~1It' ~ i1-t.: o 

I (ij:l :'" -\' I- L-- - -c 
1 (tlJ1f:@l l!!kci){'iJI.;i,~gH; 

, Ti':;:;HtIJ'i:(f.l~ 

, llI;ltj~~t 

33 

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

