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Compatibility between Blueberry Wine and Foods Determined by Sensory Evaluation

Nobuko KUWANO*
Major of Food Science, Department of Home Economics, Koriyama Women’s University Junior College Division,
Koriyama, Fukushima 963-8503, Japan

Citric acid in blueberry wine usually exceeds 80% of total organic acid. Thus, we believe that blueberry wine is different
from grape wine in terms of its compatibility with foods. In this study, we examined the compatibility between blueberry wine

and foods by sensory evaluation. Two (sweet and acidic) types of blueberry wine and 42 kinds of the food were prepared. The
sensory evaluation was conducted on 20-year-old female students using a seven-step scale. A significant difference was not
found between the two types of blueberry wine. A positive compatibility was shown in 49 of 84 pairs of combinations of wine
and foods. It was confirmed that blueberry wine was compatible with spaghetti as the compatibility was positive in all. In

addition, the blueberry wine was compatible with processed cheese and cream cheese whereas it was not compatible with blue
cheese and mozzarella cheese. Therefore, results suggest that blueberry wine is different from grape wine in terms of its

compatibility with cheese.

Key words: blueberry wine, compatibility, food, preference, sensory evaluation

# =

—WKIZTA IFRETETH Y EELE LTt
LN TAVBLIOEHEOEL L HBVL L8 ITIE,
TA v ERHROMM: (=) 7 — 2) BRDFL 720 |
WEHERIZIIIR T A >, SEBLIZAY A » OMMER R
WZ EFEMOZ ETH D, L LT, L - R
(1988, 1994) 1%, TA v ERHEOMMEIZIZT A 1T
BENDARIEDOZ A THEBRL TND Z E B L
IZLTWD, 2%V, 7 RUZFEE LT A DY
a. e, svaslg anggolER GUER)
DEIRN TR TH =2 (B 2#%< GTeEER
RUA N, EICEHFBEIEDOZ AR EDZ - T
D LIZBROBN G, RUA & F—X L OFEEIC
OWTCIEHFIEE A TOay 7 74 —)b, DI

*Corresponding author (email:nkuwano@koriyama-kgc.ac.jp)
2010 -3 H 1 A7

—7, ATV N EHEERBWNZ & U AR, EA
iz, 7= Pk BiEgREomER (VU aish) OfF
SRR EIRODT & D L LT FEOAY A 2, EIZ
BN EDOSSIEY LIRARBORIEEN GV, T
—XEDMMIZONWTE T Ly v aZ A TDH v T —
VBV LT, Z V=Ll EEERBNT &
BT, WERAHERE 12 LR SRS 12 O
F (VAR +IER) Oas0b5EARYA Y
2, 2ok he | R ORWEB LOEANG
W, F—XIXAB XA T DI~ =)L, T —,
TRAUH =) Ug v al A TDO AT )b, B
BOBEA T T—F | F i — BEED LAY b
FHERRNZ EZEE LTV D,

TN—_Y =T A U DFETH D7 —_Y —
FEOFLOL, R 7= ) =TSO T v v T =
WCE DR SN TV D Z LG S5 (Kalt and
Dufour 1997), #f#F (2003) IFElc, 7 L—~_VU—U

-13-



J.ASEV Jpn., Vol. 21, No. 1 (2010)

A ORBESE 1TV, TN—_Y —ZFE 95T
AU, T RUZERFEE T HRT AV LRRROR AR
DEFHERT Z L AR L, AMBLEITIR T A TS
TEH LYWLz, LinL, 7A—_U—RLEOHLE
RAARIE, 7 = WEDS 83~93% % 5O TR . LDt
DEOXTEE Y AN EENTEY (BE - a)ll
1984) , 7 —Y —Z Uk e LoD A o O REERHRL
H 7 TR 80% % HOTUVWD (IfED 1989), OF
V. TN =T A NI EROAHEED ERO R
TAANFEL TS b E B, 7 L—_Y) —U
A DAL, 7 RUDUA b Bip o T BRI
NEZ LD, £ TEHIX, TA—_XY—=UA L
B BB OV TERER Ml 24TV, 71— =T A
> EREROFIMEIZ W TR A N Z T,

MEEAE

1. TN—RY—UA U DIEE

TN—=_Y =T A NHEEFELA THRHDLHBD L
Bbian, ZZTIEEAL LT, TROEFRES
N—=_Y =T A ERBRET N—_Y —T A V% 2
Rz, 23D &2 DSERNIRHOUVERERIIZ ]
WrL <, B G CEFRE) & TV 1), B8
ROV BEBREE) & (DA & L CERET
iz b & L Lz,

2. IN—XY—UA DSy

WFZEEEN CRIE FTRE S pHL BRI DWW CTRIE AT
72. pH (X HORIBA #l=2> /X7 |~ pH A—#— B-212
R, BREEIIRE (1990) OFETHE L, e
MR 7 o figl LCE L, T/La—IL53onT
X, VA DT VUG SN THLREZ LD EE
L7,
3. BHERORE

20 DL FE B AT, HEIFATRRIZNE D
BRE (Bdh) 11 THH 42 FfA RO L9 1I08E S W,
OREL (IARTF v, TA, ~A447), QRbyvv
7 (FE, 7 voF, R, LEUCRBR w3 r—
), @F =X (FmtR, IhI~vr_X—)b, TN— 7
V=4, BV 7 LT) @QRINLE (FLANL T
Ao —=Y—t=), @V% L (TN—_Y— AF
I TR FLrTUe—<L—FK TR, ©O~v 74
v (Fl—r RLAER, a—be—BR F—XEBE,
— XA, FaaFyTAY), O=FY (Ho,

TN—_Y =T A LRI OMM:

g ) @A T 4 (T2, I—F Y — A,
INVKRF—Z Aaxr—E, VFLx o)., @OFBifH
e (V—RK, v 3 x—X), @7 L— (HH, H¥,
FH), @A (Fy— o HER IR, 2o o5,
RKED, ¥v7 4, TEFV AT T 1, BlfFH
FEX B L OEZEITFIEC L VA L2 b 0% v,
FLys 23, RO KLy o ZE2EDF 27
ELHZ AT T O, F—REHIROT—X, AN
TEXHIROWIN T %2 7 T A 7S T L 72 6 D,
V¥ MMITIRO Y ¥ L BNATE ST H D, T L—
IEHIRO U MV R b—% FRICZONT T2 6 O 2 B RERE
A V=,
4, TN—RY—UA L DOREGE

(A1 BXO oo o My - 1FD ) -
(k) « BRATHMI @ 4 HBEIZOW TR 7 SAIC X
0 ERERMI 21T o 72, RHIREEIL, -3 FEHITHE N
225 R, T-1 5 OBV, 10 M), T+ 5 X0
G, 425 aFx ), 435 FEHRICAFE ) Wz, X
KT 20 DT 3L A it b LTHT» 7=
5. TN—RY—U A o LREEOFMIZ SN T

11 THH 42 OB (&) 12 V10 1) BX
NI OTN—RY =T A o Z LT TS
BOET UGBTI L, T—_Y —U A LR
OFEPEIZ DWW TR 7 JIEIC & 0 BREsHli 21T > 72,
FEMREEE, -3 FERICA DR, 2 Bblau,
-1 B, [0 i, [+ 069 .
425 &9, 143 FFEFITEH | W=, BhRgaHb
X, 7SRV OEHEEBE LT, HIZHEZE TR
(2 T LTz, 2SR 20 ik D12 At G b
L. AT RTSRVECIHi LTz, VA 1T RS
5 04), VAT ERSEDL 04), VA1 ER
Lyl Z (114). AT E RLyi 7 84).
AT EF—X 84), VAT EF—X 84).
AT LML (1144), VA I E RN (11
), TA T EVry N B4), VAT ET YA (8
)., A1 e~vT7 400 84), VAL E~T 4
v 64). VAT B4), VA1t
EFY 84), VAT AT YT 4 84)., TA
YU EANRT T 4 (844), TA 1 &BAFAHEE (20
%), VAN EBhrABEE 204), VA1 h L
— &), VA T EIL— 94)., UA 1 L
(104)., VA M EBE 7T4),

-14 -



J.ASEV Jpn., Vol. 21, No. 1 (2010)

7B, INHRNDOLAFEITTA DR EFFHE D
FTWRNZ EDDS, FEN 55, Abiavy ¥
Wrd, HTBRIORBIRHINC X 2 b O TIEe < LT
ROEBHPEWIC L 2 LD TH B,

6. WLAMENT

FRERHAMARS 5L L EXCEL i3t Ver. 6.0 (BRthe =
SR TR EHOTENT L., 7 A—_Y—D A
DOVELHERS LT —_Y — T A o L REBLOFEMEIZ D
W, BRERHMORE R L — oL E T 21T, R
FEDBARTEAONT (BTN 0 % e/ Ml & e KA,
FEDMINZ 25% 5 & T5% R FED D 2 I E &+
%) TRz, £, —TohlE BT 21T o T AR,
AEEDNRLONI GG, BKEROFEEDZAEL Z
TUSHET i/ M EZEZRD, 2 DOR/NERD D
RET D3N T2 L D R DO EDREEI T 72,
fERREEDS 0.05 £ 0 RE WAL, AEZENIR &
L7z,

BREER
1. Tn—RY—UA ORRG
Table 1 iZ7 /v a—/V45, pH, BREE (7 = i)
R LT, TAa—5y, pH, BBEE (7 = U IEHAR)
EBICTA LT DOHFRTA N LY EVEEZ R LT,
UL, BREMNCT A > TITHBEELS . vA o T
BRI R E DT Z Ed | ABFZETIE, [T A
[ ZHBRORNF, [T A 11 ZEROFRNTE L
THWLZ L& LT,

Tablel Blueberry wine components

Alcohol Acidity’
Wine (%) pH (%)
Sweet type (1) 14.0 2.8 1.00
Acidic type (1) 12.0 25 0.68
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Fig. 1 Sensory evaluation results of two types of blueberry wine (Sweet type: 1, Acidic type: Il). [A] Appearance: The acidic type (II) was
preferred more than the sweet type (1). This difference was significant at p<0.01(~) (n=31). [B] Aroma: The sweet type (I) was preferred
more than the acidic type (11). This difference was significant at p<0.01(~) (n=31). [C] Taste: There was no significant difference between the
two types at p<0.05(n=31). [D] Overall evaluation: There was no significant difference between the two types at p<0.05(n=31). Scores:
3=like very much, 2=like, 1=like slightly, O=neither like nor dislike, -1=dislike slightly, -2=dislike, -3=dislike very much.
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Fig. 2 Sensory evaluation results on compatibility between blueberry wine and tempura. Sweet type (I): Pumpkin was significantly more
delicious than eggplant and hen of the woods at p<0.01(~) (n=20). Acidic type (II): There were no significant differences at p<0.05 (n=20).
Scores: 3= very compatible, 2=compatible, 1=fairly compatible, O=neither compatible nor incompatible, -1=fairly incompatible,

-2=incompatible, -3=very incompatible.
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Fig. 3 Sensory evaluation results on compatibility between blueberry wine and dressing. Sweet type (I): Japanese style and French style were
significantly more delicious than lemon-taste dressing and mayonnaise at p<0.05() (n=11). Acidic type (l1): There were no significant
differences at p<0.05(n=8). Scores: 3=very compatible, 2=compatible, 1=fairly compatible, O=neither compatible nor incompatible, -1=fairly

incompatible, -2=incompatible, -3=very incompatible.
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Fig4 Sensory evaluation results on compatibility between blueberry wine and cheese. Sweet type (1): Processed cheese and cream cheese were
significantly more delicious than blue cheese at p<0.01(~) and p<0.05(x) (n=8). Acidic type (Il): Processed cheese was more delicious than
blue and mozzarella. Camembert was more delicious than blue cheese. Cream cheese was more delicious than blue cheese and mozzarella
cheese. These differences were significant at p<0.01(~) and p<0.05(x) (n=8). Scores: 3=very compatible, 2=compatible, 1=fairly compatible,
0=neither compatible nor incompatible, -1=fairly incompatible, -2=incompatible, -3=very incompatible.
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Fig. 5 Sensory evaluation results on compatibility between blueberry wine and processed meat. Sweet type (I): There were no significant
differences at p<0.05 (n=11). Acidic type (ll): There were no significant differences at p<0.05 (n=11). Scores: 3=very compatible,
2=compatible, 1=fairly compatible, O=neither compatible nor incompatible, -1=fairly incompatible, -2=incompatible, -3=very incompatible.
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Fig. 6 Sensory evaluation results on compatibility between blueberry wine and jam. Sweet type (I): Blueberry jam was significantly more
delicious than strawberry, plum and apricot jams at p<0.01(~) and p<0.05(x) (n=8). Acidic type (Il): There were no significant difference at
p<0.05(n=8). Scores: 3=very compatible, 2=compatible, 1=fairly compatible, 0=neither compatible nor incompatible, -1=fairly incompatible,

-2=incompatible, -3=very incompatible.
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Fig. 7 Sensory evaluation results on compatibility between blueberry wine and muffin. Sweet type (1): Cheese and raisin muffins were
significantly more delicious than black tea and coffee muffins at p<0.05(x) (n=8). Acidic type (Il): Plain, cheese and raisin muffins were
significantly more delicious than coffee muffin at p<0.01(-) and p<0.05(x) (n=6). Scores: 3=very compatible, 2=compatible, 1=fairly
compatible, O=neither compatible nor incompatible, -1=fairly incompatible, -2=incompatible, -3=very incompatible.
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Fig. 8 Sensory evaluation results on compatibility between blueberry wine and shrimp with chili sauce. Sweet type (1): Mild and medium were
significantly more delicious than spicy at p<0.01(~) and p<0.05(-) (n=8). Acidic type (Il): There were no significant differences at p<0.05
(n=8). Scores: 3=very compatible, 2=compatible, 1=fairly compatible, O=neither compatible nor incompatible, -1=fairly incompatible,

-2=incompatible, -3=very incompatible.
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Fig. 9 Sensory evaluation results on compatibility between blueberry wine and spaghetti. Sweet type (1): There were no significant differences at
p<0.05(n=8). Acidic type (Il): There were no significant differences at p<0.05 (n=8). Scores: 3=very compatible, 2=compatible, 1=fairly
compatible, O=neither compatible nor incompatible, -1=fairly incompatible, -2=incompatible, -3=very incompatible.
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Fig. 10 Sensory evaluation results on compatibility between blueberry wine and Japanese pancake. Sweet type (I): There were no significant
differences at p<0.05 (n=20). Acidic type (ll): There were no significant differences at p<0.05 (n=20). Scores: 3=very compatible,
2=compatible, 1=fairly compatible, 0=neither compatible nor incompatible, -1=fairly incompatible, -2=incompatible, -3=very incompatible.

2,,,, ,,,,,,,,,,,,,,,,,, -
oIl ¢ |-ccoo- i I Lo |
S0l T
-1 ‘

2

3

Mid Megium icy
Sneet tye( 1)

g n=9

L R . e e

80— e T

g1 B I .
-3 L \
M Medium Spicy

Addic type(II)

Fig. 11  Sensory evaluation results on compatibility between blueberry wine and curry. Sweet type (I): There were no significant differences at
p<0.05(n=9). Acidic type (II): There were no significant differences at p<0.05 (n=9). Scores: 3=very compatible, 2=compatible, 1=fairly
compatible, O=neither compatible nor incompatible, -1=fairly incompatible, -2=incompatible, -3=very incompatible.
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Fig. 12 Sensory evaluation results on compatibility between blueberry wine and rice. Sweet type (l): There were no significant differences at
p<0.05 (n=10). Acidic type (II): Chinese fried rice was significantly more delicious than rice and egg gruel at p<0.01(~) (n=7). Scores: 3=very
compatible, 2=compatible, 1=fairly compatible, O=neither compatible nor incompatible, -1=fairly incompatible, -2=incompatible, -3=very

incomnpatible
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Table 2 List of scores of compatibility between blueberry wine and foods. Positive compatibility scores were shown in 49 of 84
pairs of combinations of wine and foods. Blueberry wine was compatible with spaghetti as the compatibility scores were all positive. The
blueberry wine was compatible with processed cheese and cream cheese whereas it was not compatible with blue cheese and mozzarella

cheese.
Food
Tempura Dressing
Henof Japanese-  French- Chinese- Lemon-
Wine pumpkin  eggplant the woods  style style style taste Mayonnaise
Sweet type (1) o © X o o © X X
Acidic type (1) X X 4 © © © © ©
Cheese Processed meat
Pressed Vienna
Process Camembert  Blue Cream  Mozzarella ham sausage
Sweet type (1) © X X © X X X
Acidic type (II) o © X o X X X
Jam Muffin
Orange Black tea- Cheese- Coffee- Chocolate
Blueberry Strawberry ~ Plum marmalade Apricot  Plain taste taste Raisin taste chips
Sweet type (1) o X X © X © X ([ [ X ©
Acidic type (1) X X X X X * X © * X ©
Shrimp with chili sauce Spaghetti
Medium- Salted Meat Can of tuna-
Mild hot Hot  pollack roe  sauce Carbonara Bolognese soy taste
Sweet type (1) © [ x (] [ ] L [
Acidic type (1I) o ® o © © © © ©
Japanese pancake Curry Rice
Sauce-  Mayonnaise- Medium- Chinese fried Rice and egg Rice
taste taste Mild hot Hot rice gruel porridge
Sweet type (1) © © ® ® ® © © ©
Acidic type (1) X X X X X © X X

“Scores: % =compatible, @=fairly compatible, @=neither compatible nor incompatible, X =incompatible.
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