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Development of Korean Red Wines Using Various
Grape Varieties and Preference Measurement

Seung-Joo Lee*, Jang-Eun Lee, and Sung-Soo Kim
Korea Food Research Institute

Three dry red, four sweet red, and two white wines were prepared with domestic grape varieties: Gerbong (G),
Campbell Early (C), Muscat Bailey A (M), Seredan (Sd), Seibel (Sb), and Neo-muscat (N). Sample wines were
analyzed for titratable acidity, ethanol, pH, sugar content, color intensity and hue, and total phenolic content.
Preferences of color, aroma, and overall acceptability were determined by 97 panelists using 9-point hedonic scale.
Sweetness, sourness, astringency levels of developed wines were evaluated using 9-point just-about-right (JAR) scale.
Mean overall acceptability score of C (6.49) was highest among dry red wines (p < 0.05). Among sweet red wines,
mean overall acceptability score of Sd (3.27) was significantly lower than those of other wines (p < 0.05). In white
wines, overall acceptability score of Sb (5.20) was slightly higher than that of N (4.92). Overall sourness levels in
dry red wines were higher than optimum level. Based on the results, should be lowered, and sweetness and sourness
levels of white wines need to be adjusted sweetness levels of C, G, and Sd for the production of sweer redwines. C
and M varieties were considered to be suitable for Korean red wine production.
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� �

����� ��� �� ��� �� ����� ����,
���� ���� ��� ���� ��� ��� ��� �
�� ���� �� �� ����� ����(1). �����

�� �� ��� �� ��� �� 15� ��� ���� �
�, ��, ��, ��, ��, ��, �� �� ���� ��. �
� ��� ���� �� ��, �� �� �� �� �� �
�� 69.9%� 7,902.5 ha�� ����, ���� ��, ���

��, ��	�, �����, ���, ���, ������ �
� 22.6%� 2,553.4 ha�� ���� ��. ���� ����,
��� �
� A, ��� �� ����� 4.3%� 493.4 ha�
�(2). ����� �� ���� 93% ��� ��� ����

��� 7%�� ����� ���� ��(2) �� �����

�� ���, �� �� ��� �� ���� ��� ���


� ��. ��� ��� �
� ������ ��� ��	

�� ��� �� �� ��� �� ��� �� ��� ��

�� ��� ���� �� �� ��� �� ��.
����� ��� ��� ��� 1970��� ���� 1980

���� ������ 1987� �
 ���
 �� ����

��� 1990�� � �� 
� ����
 �� ��	 ��

� �� ��� ���� �� ����. ��� �� 
� �
� �� ���� ��� ��� ��� �� ��� ���

� ��� 
� 	��� �� �� ��.
��, ��, �� ����� �� ������ ���� �

�� ��� �� ��� 		��� �� �� ���� 

��(3-6), ����� �� ��� ��� ��� �� ��

��� ���
 ���� ��� ���� �	� ��. Park
�(7)� ��(Campbell Early)� ��� �
� A(Muscat Bailey
A)� 5�� ���� ���� 	��� ��� �
� A �
�� ��� �� ����� ���� � �� �� ���

����� ������, Byun �(8)� ��� ��� ��

(Alden), ��� �
� A, �� ��� �	��� �, ��

��� �	 ���� �� ��� ����, ��� ����

����� �� �� ����� ��� �� ��� ���

��� �����. � � Yoo �(9)� �����(Neo Muscat),
�����(Niagara), ���(Seibell 9110), ��� �
� A, �
�� ��� �� ���� ���� 	���, �����, �
����, ��� 
�� �� �� ��� �� �� ���,
��� �
� A, �� ���� �
�� �� �� ���
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� �����. Kim �(10)� �� ��� �	� ���� 	
� �, ������
� ��
� � � �� � ���� �
� ��� �����, ��� ��� ���� ��� ���

�� ����� 
����. �� Lee �(11)� ���(Sheridan)
��� �	��, �� �� �� ���
� �� �� ��

� �� ��� 	����� �� ��� �� ���� 	
�, ��	� �� 
�
 �� ��� 
�� �����. Kim
�(12)� �� ��� �	�� ���� �� 	���� �,
��, �
��(xylitol), ��������� ��� ����

�� ��� ��� ���� ��� ���� �� ���,
�
��� ��� ���� �� �� ���� ���� �
����.
� ��� ��, ��, ��� �
� A, ���� �	� �

���
 ���, ������ �	� ����� 	���

� ��
� ��� ���� ��� ��� �� ��	��

��� �� ��� ���� �� ���� ��	 ����

����
 �� ��� �	��� ���.

�� � ��

�� � ��

��� 	� ��� �	� ��� 2003� 9� ���� �
���� ��� ��(Vitis labrusca L.), ��(Vitis labrusca B.),
��� �
� A (Vitis labrusca), ���(Vitis hybrid), ���

(Vitis hybrid), �����(Vitis vinifera)� �
�� �	���.
��� 	�� �� ���� Ducksan chemicals(Ansan, Korea)
���, � � �, SO2, ��� � ��� ��� �	� ��

� Boehringer Mannheim Biochemicals(Munchen, Germany)��

� �
���.

���� ��


� ���� 	�� �� ��(G), ��(C), ��� �
�

A(M) ��� 	����. 	�, �	 �	� �� �� ���

� �����-�� ���(200 L)� �� � ������

(200 ppm) �� 24�
 ��� � ���� �	� ����

pH� 3.2-3.4 ��� �
���. � ��� �	� ����

�� ��� ���� �� 22-36 g/L� �
�(CJ, Korea)� �
��� 21oBx� �
���. Fermivin 7013 dry yeast- Saccha-
romyces cerevisiae(Gist-brocardo, France)� ���� ��� �
�� 20�1oC�� 20
 �� �����. ��� ��� ��

� ���� 	�� ���� 6��
 11�1oC�� ����

� ���� 	��� 3 µm
 0.5 µm� ���(Buon vino mgf.
INC, Ontario, Canada)� ��� � ��� ��(50 ppm) �
750 mL ���� �� 11�1oC�� �����.

���� ��


� ����� ���(Sb) ��� �	�� 	����. �
��� 	�, �	 �	� �� ���� 	� ���� 	�

� ��� � � ��� ����� �	 ���(200 L)� �
� ������ �� � �� ��� ����
 �
�� �
����.

��� �� ��

��� 
�� ��(G), ��(C), ��� �
� A(M), ��

�(Sd), �����(N) ��� �	���. �� 
� ����

	�
 �
� 
��� ���� �� ��� ���� ��

22-36 g/L� �
�(CJ, Korea)� ���� 21oBx � �
��

�. Fermivin 7013 dry yeast- Saccharomyces cerevisiae(Gist-
brocardo, France)� ���� ��� ��� 20�1oC�� ��

� ��. �� �� � �� ���� ��� 17�1oBx ��

� ���� � �� ���� �
�� 	�� wine sprit(�
�� 40%, v/v)� ���� ���� ���� ���� ��

� �����. � � ��� �� 	�� ��� � �� 

� ���� 	�
 �
� 
��� ��, ��, �
���.

���� �� ��

pH� pH meter(ion meter, Orion 520A)� �����. ��

�� AOAC
�(13)� �� 3� �� �����. ���� �
	�� ��� 	��� ���� 0.1 N NaOH� ����

tartaric acid� �����. ��� ���� hand refractometer
(Model N-1E, ATAGO, Japan)� �	�� �����. ���

��� dinitrosalicylic acid(DNS)� �� ���� �	�� �
����(14). ��	�� DNS��� ��� �� ���� 5
�
 �� � 	��� ��� � 550 nm�� �	�� ��

���. �	��� ������ ���� �
��� ���

� �� 	��� �����. ��� ��� ���� 	��

� �
�� ��� �, ��� ��� ���� �� �
�

� �	� � ��	� �	�� �����(14). � �� �
�� Folin-Ciocalte�� �	�� �����(15). 10� ���

�� 1 mL� �
� 60 mL� ���, Folin-Ciocalteu’s(Sigma,
USA) 5 mL� ��� 30�
 �����. �� 15 mL� ��

����
� ��� � �
�� 100 mL ��� 
� � 2�

 �� 765 nm�� �	�� ���� gallic acid� �	,
phenolic content mg/L GAE� �����. ���� ����

� �� ���� ���� �� 420 nm, 520 nm�� �	�

� �����. Zoecklein �(16)� 
�� �� ���� hue
� 420 nm/520 nm� ���, intensity� 420 nm + 520 nm� �
�� ���.

��� ��

�������� ��� 97�(� 20, � 77�)� ����

��� ���� ��� ��� �����. ����� 77%
� 21-30�� ��
� ���� 31� ���� ��
�. 97�
� ��� �� ��� �	 ��� ���, 10� ��� ��

� ����� 43%, 11� ��� ��� 57%� ��
�.
� ��� �� 9� ����(1�: ��� ��, 5�: ���

��� ��, 9�: ��� ��)� �� �� ���, � ��

�, ���� ���� ����� �� 
��� �� ��,
�� ��, �� � ��� �� 9� just-about-right(JAR) scale
(1�: ��� ���, 5�: 	 ��, 9�: ��� ���)� �
� �����(17). ��� 
� ����(��, ��, ���

�
� A) 3�, ��� 
�(��, ��, ��� �
� A, �
��) 4�, ����(���, �����-���) 2�� �� 	
����. ��� ��� �	� ��� 
� ��� ���

��� ���� � ��� �� �� 
� ��� 
� ��

� ��� ���� � ��� ��� �� ��� ��
�.
��� � 30 mL� ���� ���� ���� �� ���

��� 	���� ���� ���� 	�� ��� �� �
����.
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����

���� ��� �� 
�� SAS(Statistical Analysis Sys-
tems) for Windows 7.2� �	�� ����(ANOVA)� ��	

� ��(Duncan’s multiple range test)� �����.

�� � ��

���� �� � ���� ��

�� � �� ��� ��	� ��� Table 1� ���. �
���	 �� ��� ��� 12.8-16.8oBx, ����	 ��

��� ��� 10.0, 13.8oBx� ��� 	�� ��� �
�

� ��� ����� ����, pH� 3.40 ��� ��� �
� ���� �	�� ���� � 3.2-3.4 ��� pH� ��

��� ���. ���� ����� ��� �
� A� 893.55
mg/L� �� ����, ����	 ��� ���� ����

�� �� 69.73, 50.59 mg/L� �� ���.
�� 	�� ��	� ��� Table 3� ���. ���� �


 � pH� ��� 3.3-3.6 ��� ��
�� ���� ��

3.0 ��� pH� �� �� ��� ���� �	� �� �
���� ���
 � ��� ����. ���� pH� ��

�� � ��, �� � ���� �� �� ��� �� ��

� ���� pH� 3.2�� 3.6� ���� ��� ���� pH
� 3.2�� 3.3��� ��
�� ���� pH� 3.6 ����

�� � �
 ��� 
�� � ���, ��� 3.2 ����

���� ��� �� ��� ����� �����(18).
�� ��� �� 	�� ���� ���� �� �� �

����� ���� ��� ���, ��� 
�� 11.1 g/L�
� �� �� ����, �� (���) 
�� �� �� ��

�� ���. �� Park �(18)� ��� ��� 	�� ���

� ���� 7.0-8.4 g/L���� ����, �� ��� �
�

� ���� 8.0 g/L ���� �����. � �� 
�� �
� ���
 �� �	� �� ���. �� ����� ��

� 6.5 g/L(�����), ����� �� 5.5 g/L ��� ��


��. 
���� ����� ��� 6.0 g/L��� ����

	�� ���� pH� ��� ��
�� �� ����� �
� � �� �� ���, ���� �
� ��� ���� �

 ��� 
��� �� � ���� �� ����� ��

� ��(19). �� ���� �� ��� ���� �� ��

�� �� �� ��� �� ���� �� ���� ���

�� 
�	�, calcium carbonate�� �� �� �� ���

�� �	� ����. � ���� ��� ���� �� �
��� ��� ��� ���� ��, ��� �
� A, ��

��� ���� ���� �	�� pH� 3.2-3.4��� �


���. ��� ��� �� ��� �� � ��� ��� �
�� �� � 2� ��� 
���� malo-lactic fermentation
��� ���� ��. Malo-lactic fermentation� �� ���

� ���� ����� 
��� ��� ���� pH� �	

�� �� ������ ����� ����(19). Lee �(20)
� ��� ���� ����� ���� malo-lactic fermenta-
tion� �� ���� � 36.1%�� �����. ����� �
� ��� ����� 900-1300 mm� ��	 ��(Vitis vinifera)
��� ���� �	�� 800 mm� 	�, �� ��� ��

�� ������ 6-8�� ��� ��� ���� ��� �
�� �� �� ����. ��� �� ��� ��� ���

� ��� malo-lactic fermentation �� ��� �� �
 �
���.
���� � � ��� ��� ���� �� � � ���

�� 5-10
 ��� ���� ���� 
� 
�� �� 1.16-

Table 1. Chemical and color characteristics of grape musts

G C M Sd Sb N

Brix (oBrix) 16.8 12.8 17.0 16.2 10.0 13.8
pH 3.57 3.21 3.51 3.26 3.26 3.44
Total acidity (g/L) 7.6 10.7 7.8 9.3 13.7 5.8
Sugar content (g/L) 124.54 98.62 138.27 119.71 84.38 109.46
Hue 2.375 2.023 1.958 2.690 5.457 2.114
Intensity 0.679 1.085 1.623 0.247 0.034 0.057
Total phenolics (mg/L GAE) 347.60 682.47 893.55 192.45 69.73 50.59

G: Gerbong, C: Campbell, M: Muscat Bailey A, Sd: Seradan, Sb: Seibel, N: Neo muscat.

Table 2. Chemical and color characteristics of bottled wines

G C M Sb

Brix (oBrix) 8.8 6.2 7.1 6.4
pH 3.60 3.36 3.61 2.95
Total acidity (g/L) 6.9 7.8 7.4 11.1
Ethanol (%) 15.2 12.3 10.1 11.5
Sugar content (g/L) 1.79 1.16 3.00 2.14
Hue 0.862 0.761 1.067 4.923
Intensity 1.508 2.669 2.482 0.077
Total phenolics
(mg/L GAE)

668.57 1636.71 1489.65 223.40

G: Gerbong, C: Campbell, M: Muscat Bailey A, Sb: Seibel.

Table 3. Chemical and color characteristics of bottled sweet
wines

G-st C-st M-st Sd-st N-st

Brix (oBrix) 16.3 16.8 15.6 17.5 18.5
pH 3.60 3.12 3.56 3.36 3.64
Total acidity (g/L) 6.0 8.0 7.1 7.1 4.7
Ethanol (%) 17.5 17.2 17.6 19.0 16.8
Sugar content (g/L) 141.04 145.71 104.62 127.02 164.81
Hue 0.787 0.778 0.728 1.142 2.500
Intensity 1.798 2.303 4.032 0.529 0.049
Total phenolics
(mg/L GAE) 703.45 896.6 1489.65 291.03 105.52

G-st: Gerbong sweet, C-st: Campbell sweet, M: Muscat Bailey A
sweet, Sd: Seradan sweet, N: Neo Muscat sweet.
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3.00 g/L� ��� �����(Table 2). ��� ���� ��

� 
�� � ��� 104-164 g/L �	�� ��
�(Table 3).
����� ��� �� ��� ���� ���� ��� �
�� �� 10
�� ������ � �� ���� ��� �
�� Table 2, 3� ���.
���� �� � � �� ��� �� ��, �� �
, �

� ��, ��� �� �� � ��� ���. �� 	�� �
� ���� ����� �� �� � ���� ���� �
� 	�� ����� ���� 	��� 
���� ���

��� �� � �� ��� ��� ��. ��� �� ���

� ���� 	��� � �� ��� ��� ��� ���

�, Lee �(11)� ��� ���� ���� 	���� � �
����� 460-500 mg/L� �� 6���� � ��� ���

��� �����.
� ���� ��� ���� � �� ���(Table 2, 3) �

���, �
 � 
����� � �� ��� ��(G)� 668.57
mg/L, ��(C)� 1636.71 mg/L, ��� �
� A(M)� 1489.65
mg/L, ���(Sb)�223.40 mg/L� ��� 	�� ���� �

� �� � �� ��� ���. Lee �(21)� ��� ���

��� 	�� ���� � ���� �� 712.6 mg/L
 2209.4
mg/L� ��� �� �� ���� ��
�. ���� ��

��� flavan-3-ols, flavan-3,4-diols, antocyanin, antocyanidin,
flavonol, flavone �� hydroxybenzoic acid, hydroxycinamic
acid, flavonoid� ���� ���� ��(4). 
���� ��

��� ���(cathechin), �����(epicatechin), �����


(procyanidin) B2, B3, B4, 	��(quercetin), ���(gallic acid)
�� ����� �� ����� �� ����, ��� ��

�� ��� �� ���� ���� ����� ����(4).
��� ��� ��� ����� ��� ������ ��

� 	��� ������ ��� ����� ���� ��,
��� copigmentation� pH� 
�
, SO2 ��� ���� �
� � ����� �� ��� � ��� ��. �	� ��


� � ����� ���� ��� ���� � �� ��

�� ���.
��� �� � ��� 
� �� ��� ��� ��� �

�� �� ����� ���, �� �� �� ��
�� �

Fig. 1. Response frequencies for the just -about-right (JAR) questions for dry red wines (N = 97).
A: Sweetness level, B: Sourness level, C: Astringency level.
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���, 
� �� ��� ��� � �� ��� ��� �
�. �� � ��� ���� 
�� ��(maturation)� ��

� ���� ��� ����, ����� �
� �����

�� ����� 
�� ��� � �	�� �� � � ��.
����� hue value� �� ����� 0.5 ����, ���

� ��� ���� 1.0 ��� �� �� ��(21). � ��


� 	�� ���� � �� ��� intensity value� ��

�� ���	� �����(R = 0.92, p < 0.001).

��� ��

�� ����: ��, ��, ��� �
� A� 	�� 
�

���� 3�� ��� ��
�� Table 4
 ���. 
��

���(one way analysis of variance)
� ��� 
� ���

� ��
� ��� ��� ���(p < 0.05). ��, �, ���

� ����� �� �� ���� �	 ���� �� ��

��� �� ��� ����. �� ���� ���� ���

� “6.49”� “�
 ��” ��� �	�� ��
�. �	 �

��� ���� “4.8-4.9”� ��� “�
 ��”
 “��� �
�� ��” ��� ���	� ����.
��
��� “�� ��”, “�� ��”
 “��� ��”�

�� just-right-scale� �	� ���� �
 ��� Fig. 1�
���. “�� ��”� �� �� ��� ��� ��, ���

� ����� �� �� ��� ��� �� ���� ��

��� “	 ��”� 26�� �
�� �� �� ��
�. �
� ��� ��� �
� A ���� ���� “�
 ���”

 “���”� �
� �� ��
�. ���� ��
�(Table
2)
 �� �� �� 
�� ��� �� ���� �� ��

�� ���(1.16 g/L)� ��� �� ������ �����,
�� ���� ��� �� ��� ��� �
� A ����

��� ����� ���� �����. �� �� ����

��� �� ���� ��� ����� ��� ��� �	

��� ��� ����� �� �	 � �	 ��� �� �
� ��� �
�
 ��� �� ��� ����. “�� �
�”��� ��� ��� �
� A ���� ��� “���”

Fig. 2. Response frequencies for the just-about-right (JAR) questions for sweet red wines (N = 97).
A: Sweetness level, B: Sourness level, C: Astringency level.
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���� �
� ��� �� 50, 49��� ��� �� ��

���� ���� �� 	�� ������ �
 �� ��

� ���� ��� ��
�. �� ���� ��� �� �
	��� �
� ��� �� ����� ��� �� ���

����. “��� ��”� �� �� ��� ��� �� �
� ���� “	 ��”
 “�
 ���”� 22, 24�� �
�

� ���� �� �	�� ���� �� ���� �� “�

 ���”
 “�
 ���”� �
� �� 26, 23��� ��

� ���� ��� �� ��� ��� ��� ��
�. �
�� �
� A ���� �� “�
 ���”�� “���”�
� ��� �
� ��
�. �� � �� �� �� 
� �
�
� ��� ���(Table 2) ��� �� 
���� ��


 ���� �� ��� 
� ���� ���.

� ����� �� ��� ��� ���� ��� ��

��� ��� ��� ����� ��� ��� ��� ��

�� ����� ��� ��� ��� ��� ����. �	

�� ��� 	�� ���� ���� ��� ��� �
�

A ���� ���� �� 7.8, 7.4 g/L� 
���� 6.0-6.5 g/
L ��� ����� �� ��� ��� �� ��� 	��

(4). �	� ��� ���� ��	� ��� ��� �� 

� 
����
 ��, ��� �
� A ���� �� ��

��� 50% ��� ��� ���� �����. ��� ��

� ���� �� ��� ���� �� ��� ��� ��

� ����.

��� ��: ��� 
� 4�� ��� ��
�� Table 4

 ���. 
�����(one way analysis of variacne) 
� �
�� 
� ���� ��
� ��� ��� ��
�(p < 0.05).
�� ������ �� ��� 
�� “6.66”�� �	 
�

�� ����� �� ��� ����. � ������ ��

� �
� A ��� 
�� �� �� ��� ���� �	


�� ��� ��� ����. ���� ������ ��

Fig. 3. Response frequencies for the just-about-right (JAR) questions for white wines (N = 97).
A: Sweetness level, B: sourness level, C: astringency level.
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� �
� A ��� 
�� �� �� ��� ����� �
�, �� ��� 
��� ��� ��� ���. �����

�� ���� ����� ��� �
� A ��� 
�� �
	 
�� �� ���� ��
�� �� �	� “5.7” ��

� “�
 ��” �	�� ��� ��� ��� ���� �
�
�. �� ��� ��� 
�� �� 
��� �	 
�

� �� ����� �� �� ��� ��� ��� 
� �
� � �	 ��� ����
 � ��� ���.
��
��� “�� ��”, “�� ��”
 “��� ��”�

�� just-right-scale� �	� ���� �
 ��� Fig. 2

���. “�� ��”� �� �� ��� ��� �� ���

�
� A ��� 
�� �� “	 ��”� 22�, “�
 ��

�”� 23�� �
�� ����� ���	�� ��
��

�	 � 
�� �� “���” ��� �
� �� ��� �
�� ��� ����. “�� ��”��� ��� �
� A �
�� 
�� “	 ��”� 30�� �
�� �� �	� ��

� ��� 
�� ��
� ��� ��� 
�� ��� “�
��” ���� ��� ��� 35��� ��� ��� ��

��� ��	� �� ��� ��
�. � � ��� �� �
�� 
�� “	 ��”� ���� �
� ��� �� �	

� ���	� ��� ��� ��
�. “��� ��”� ��

� �
� A ��� 
�� �� ��� �� �� 
�
 �
��� “	 ��”� �
� 29��� �� �� ��
�. �
� �� ��� 
�� “�
 ���”� �
� 31��� �
���� �� �� �� ��� ��
� �� ��� 
�

� ��� �
� A ��� 
�� ���� ���	� �


� ���. ��� ��� 
�� “�
 ���”
 “�
 ��

�”� �
� ��
�.
��� 
�� ���� ��	 ��� �	�� �� ��

� �	� 
� ��� ��� ��� 
�� ��� 
��

� ����� � 	���� ����. �� ��� 
��

��� ���� �� �	� 
��� �� 	� ����


��. � ��� �� 
� � ��� �� �� ��� �


� A ��� 
�(104.62 g/L)� ��� �� �	� �� �
�� ��� ��� ���� ��� 
�� ��� ��� �
�� ��� �	� � ���� ����. �� ��� 
�

� ���� ��� � � ���� � ��� ��� 
� 	
�
 �� ���� � ��� ��� �� ���� ���

�
��� ���� ��� 
� ��� ����� ����.

����: ���, ������� 	�� ���� 2�� �
�� ��
�� Table 5
 ���. ��� ���� ��� 

��� 	���� ����� ���� ��� ���� �
�� 
��� 	����. t-test 
� �� ������ �
��
� ��� ��� ��
�(p < 0.05) � ���
 ��

�� ������ � ��
� ��� ��� ���. ��

������ ��� ���� “6.2”� “�
 ��” �	��

��
�. ���� ���� � 	� �� 4.9-5.2 ��� “�
�� ��� ��”� �� �	� ��� ��� ��� ��


�.
��
��� “�� ��”, “�� ��”
 “��� ��”�

�� just-right-scale� �	� ���� �
 ��� Fig. 3�
���. “�� ��”� ����� ��� �� 
� ���


��� 
�� ��� ���� ��
�. ����� ���

� �� “���” ��� �
� 77��� ��� ���	 �
��� 
� �� ��� ��� �� �	� ��� ���

��� ��
�. ��� ���� ��� “�
 ���”

“	 ��”� �
� �� 31, 19��� �� �	� �
� �

�� �� �	�� 
� ����� �� ��� ����.
�� �	� �� ��� ��� ��
 ��� 
�� ��


�. ��� 
�� �� ��� “���” ���� �
�

��� 81��� ��� ��� �� �� ��� ��
�.
��� ��� ��� �� �� ��� � ��� ����

���� ��� �� ��� ���. ��� �� �	� �

Table 4. Mean scores of preference test for Korean wines1) (N=97)

Attributes Wines

Dry red wines2)

C G M

Color 6.72a � 1.67 5.63b � 1.54 5.22b � 1.71
Aroma 6.72a � 1.67 4.80b � 1.60 4.66b � 1.79

Overall acceptability 6.49a � 1.77 4.90b � 1.5 4.85b � 1.79

Sweet red wines2)

C-st G-st M-st Sd-st

Color 5.75b � 1.87 6.66c � 1.43 5.74b � 1.92 2.55a � 1.43
Aroma 4.78b � 1.89 4.92b � 1.76 5.83c � 1.64 3.88a � 1.65

Overall acceptability 5.14b � 1.64 5.40b � 1.75 5.73b � 1.63 3.27a � 1.48

White wines3)

N-st Sb

Color 4.82a � 1.83 6.2b � 1.79
Aroma 05.2a � 1.79 5.15a � 1.860

Overall acceptability 4.92a � 1.62 5.2a � 1.75
1)Mean scores of 97 panelists with standard deviation.
2)Means within a row not sharing a superscript letter are significantly different (p<0.05, Duncan's multiple range test).
3)Means within a row not sharing a superscript letter are significantly different (p<0.05, t-test).



918 �����	�� 	 36 
 	 6 � (2004)

� ��� ����� ���� �	 
� ����
� ��

� ����� ����. ����� ���� ��� “�


���”
 “	 ��”� �� 28� 19��� ��� �� �	

� ��� ���� �� �	� � � ��� ��� ��


�. ��� ��� �� �	� �� ���	� �����

�� ��� �	 ��� ���� ����� ����. “�
�� ��”� ����� ���� ����� �� �	��

��
� ��� ���� ��� “�
 ���”
 “���”
� �
� 24, 18��� ����� �� � ��� �
 �
� ��� ��
�.

� �

��� ��, ��, ��� �
� A, ��� ��� �	�

� 
� ����
 ��� 
�� 	�����, ��� ��

� �	�� ����, ����� ��� ��� ��� 
�

� 	����. � ��� 
� ���� 	��� ��� �
�� �
� A ��� � ��� ��� ��� �� � ��

� ����, ��� �� � ��� �� �� � �� ��


�� �� �� �� �� �� 
� � ���� ��� �
�� ��� ���. ���� 	�	 ��� ���� ��

��� �� �� ��� ���� ����, ��� ���

�� ���� ��� �� ��� � �� �� ��� ��

��. ��� �� 
� �� ��� ��, ��� �
� A�
	�� ���� ���� �� ��
�. �� ��� ���

�	� ���� ���� ��� ��� ���� ��� 	
� �
� ��� �
 ��� ��� 	�� �	� � ��

�� ����� ��.
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