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SUMMARY

1. Understanding sensory and physico-chemical properties of Korean raspberry wines

There is a main proposition in Korea for the regulations of alcoholic beverages
made with fruit such as grape, raspberry, pear, persimmons, etc. One is main alcoholic
beverage act governed by national tax service. In this law, definitions and types of
alcoholic beverages have been determined. However, there are specifications regarding to
SO2 level, preservatives, and methanol. There should be more specifications and
guidelines for the manufacturing and quality control of fruit wines. However, in USA,
code of federal regulations was established to regulate the alcohols related products. In
that law, standards of identity for wine, production of wine, storage, treatment and
finishing of wine have been described closely as a guideline for the wine producers.
More detailed laws and regulations should be prepared for the consumers and producers
in the expanding market of fruit wines.

In this study, sensory and physico-chemical characteristics of twenty Korean
raspberry wines were quantitatively measured and compared. For the same wines,
acceptabilities regarding to overall, appearance, aroma, taste, and body and purchase
intents were rated by 96 consumers. The importance levels of appearance, aroma, taste,
and body on the determination of overall acceptability were also rated and ranked. The
sensory characteristics of the twenty raspberry wines were related to instrumental and
consumer preference data.

From the principal component analysis of the descriptive data, raspberry wines are
primarily separated along the first PC (explained 49% of the total variance) between the
raspberry wines with high intensities of ‘raspberry aroma’ ‘sweet’, and ‘fruit-taste’ and
the raspberry wines with high in ‘off-aroma’, ‘off-taste’, and ‘artificial fruit aroma’.
From the instrumental analysis, total acidity showed a significant positive correlation

with ‘sour’. Succinic acid contents were positively correlated with negative sensory
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characters such as ‘off-aroma’ and ‘off-taste’. Intensity also showed correlations with
‘color intensity’, ‘raspberry aroma’, "fruit taste’, and ‘body’. Benzoic acid also showed
significant correlations with ‘raspberry aroma’, ‘sour’, and ‘fruit taste’ positively, and
with ‘off-aroma’, ‘artificial fruit aroma’, and ‘off-taste’negatively. These categories of
instrumental analysis can be used as important quality indices in the raspberry wines. In
the consumer preference tests, goindol showed the highest point as ‘6.11’ among twenty
wines. Next group were myungsan, maewon, sanmaeso which showed preference ranges
from ‘5.63’ to ‘5.88’on the 9 point hedonic scale. The group, showing lower level of
overall acceptabilities, were gwangju, moonjang, maninsan, cham which showed

preference range around ‘4.0” as slightly dislike.

2. Characterization of quality standards and grades in Korean raspberry wines.

Fuzzy reasoning was applied to consumer preference data. A sensory attributes
diagnostics were done in terms of appearance, aroma, taste, and body which were used
to determine overall acceptabilities of raspberry wines. First, rating for the contribution
level of each attribute to the overall acceptabilities was asked using ranking procedures.
Then, the contribution and preference levels of the attributes were composed to infer
the overall acceptabilities of raspberry wines. The fuzzy ranking of the wines were
goindol>san>myungsan>sanmaeso>seohaean>dongback>naejang>bohae>hanrasan>daegwan>
maewon>hampyung>sunchang>naebyun>seobang>moonjang>jiri>gwangju>maninsan>cham.
Cluster analysis was performed to determine the clusters of samples based on the fuzzy
distributions. Three clusters were determined and these three clusters were used as
grades of raspberry wines investigated in this study. From thediscriminant analysis of
fuzzy distribution based on three cluster also confirmed the three different groups with
100% correctness. Correlation analysis was performed to fine the related items in the

instrumental analysis to the grade. Three items (hue, intensity, and benzoic acid) were

_12_



determined as quality indices and ranges of the three items were presented according to

the quality grade.

3. Development of quality prediction system using artificial neural networks (ANN).

Quality prediction system using artificial neural networks were determined using
fuzzy- artificial neural networks. Initially, 11 instrumental variables were selected using
PLS (Partial Least Squares) regression analysis with consumer preference data. Using
those instrumental variables were trained in the neural networks with fuzzy data. And
finally nine instrumental variables were selected for the final set of ANN. Thus,
artificial neural networks were composed with nine instrumental variables (TA, succinic
acid, RS, L, a, intensity, phenolic,benzaldehyde, benzoic acid ) and fuzzy distributions
of twenty raspberry wines used in this study. Model showed overall stabilities and quite
high prediction level. For the quality prediction algorism, the nine instrumental variables
of the new product were applied to the ANN and fuzzy distributions were determined.
The predicted fuzzy distributions were applied to the already determined fuzzy pool
from the twenty raspberry wines using discriminant analysis (DA). the final quality
grade of the new product was determined by discriminant analysis. This algorism was
applied to the four new raspberry wines made with raspberries from different areas of

Korea. The final grade of these wines were found out first grade.

4. Establishment of standard manufacturing procedures and standards of raspberry for

the production.

From the interview and survey of the companies producing first grade raspberry
wines, the standard manufacturing procedures were presented as below; crushing-SO2
addition-sugar addition - yeast inoculation - fermentation - press - aging - amelioration

- filtering - bottling. To understand the differences in raspberry materials, four different

_13_



raspberry wines were produced, in which raspberry were from gochang, sinchang,
heongsung, and jungum, respectively. During the fermentation and aging process, the
raspberry wines were monitored using basic instrumental analysis. The final products

showed overall similarities in the sensory instrumental characteristics.
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Table 1. 2000-20043 =H¥ 21493
2000 2001 2002 20034 2004
. 223 | _ 223 | _ 3223 | _ 227 | _ 223
=1 = &1 =) =1l
FER o | FER O | FER 5 |FTR 4 R 5,
544 805,456 1,581,010] 889,571 1,790,262| 889,634 1,910,500 929,928 2,121,974 928,283 2,339,839
A
AF (61,211) (97,630)| (73,626) (120,647)| (77,017) (121,160)| (79,792) (131,456)| (88,797) (150,468)
= 71 1,216 36 452 44 470 68 624 68 873
’o_‘l'l'}—‘]
2z 15  (258) @ eH an @ am G| 168 (299)
= 29,683 139,193 22,477 108,669 25110 108,604 23,911 108,814 20,682 101,380
T (1,390) (2,542)| (1,137) (2,164) (714)  (1,603) (955)  (1,441)| (1,084) (1,576)
o ur 4,750 11,961 7,236 18,611 6,267 19,115 5,054 14,915 5,406 15,825
ST (160) (540)| (3571) (4,868)| (3,179) (4,247) (74) (346) (79) (403)
e 1,747,135 3,026,229] 1,909,386 3,185,505(1,956,903 3,306,462| 1,886,102 3,385,229(1,904,654 3,451,567
T (109,683) (71,555)| (94,795) (68,234)| (99,740) (76,638)[(109,594) (81,430)|(111,115) (84,735)
o 27 13,218 578,281 16,264 733,116 16,188 729,510 11,604 520,815 9,877 458,470
- (2,529) (12,474)| (1,075) (13,007) (791) (11,288) (843) (13,373) (695) (14,261)
b AT 73 1,928 71 1,743 54 1,658 40 1,151 18 469
- (-210) (3,574) (270)  (4,547) (299)  (6,465) (235)  (6,431) (281)  (9,217)
#a 6,341 25,885 7,971 32,854 10,119 41,796 11,747 50,291 12,370 60,271
T (239) (1,031) (178) (816) (186) (800) (130) (664) (348) (1,7112)
e 10,092 135,888 6,606 143,099 5522 116,176 4,105 81,274 2,794 49,047
- (308)  (3,210) (307)  (3,686) (332)  (3,960) (470)  (4,028) (249) (2,710)
o= - - 18,435 88,194 31,251 155,801
T ) ) ) ) ) Ol 641 @473)|] (1193)  (4.467)
e 854 4,472 969 5,034 1,172 6,098 1,253 6,511 1,360 7,060
5 (3) (10) (6) (19) 11 (34) (14) (46) (18) (54)
S QTR AG), FFCEED, TAD 2714 20039 79 7H
w R KSR, M), (e WAZRE
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Table 2. FFE TAFF TUEF (2000-2003'F)

2000 2001 2002 2003
74
FF =9 FF =9 3 =9 FF =9
A 23 74 166 16 17 6 11 2 13
FHA A&F 134 165 5 16 73 76 187 53
Adut FFHFF 1,855 8,242 2,716 6,497 2,859 7,382 3,249 10,943
PF= 1,683 10,542 17,592 8,046 4115 10,987 4,954 11,188
9 27 11561 281976 16,980 221,441 25516 338485 26,400 356,176
RS 1,523 24,436 1,965 19,304 2,761 25,740 2,161 23,372
LS 5,187 15,816 13,771 17516 16,071 19,999 17,036 20,809
AF 68 718 146 595 156 1,011 182 902
HAF 5,865 31,431 10,778 36,474 10,564 43,036 13,618 64,094
e op 12 31 6 10 2
71 1,972 2,794 1,214 2,605 1,189 2,363 1,602 2,080
A 20927 376,286 65204 312,542 63316 449,100 69,393 489,630
= R A =2
e ki, MRk

=

_34_



Table 3. 2003 FHAF,

FF ZASFF

231 FF
F 5 4 - Ad gyl (%)
2002 2003 A =] =
1 1216 1216 1216 108.04 108.04
2 900 780 1997 86.74 98.58
3 996 942 2940 94.68 97.27
4 908 1016 3956 111.81 100.63
5 1165 1004 4961 86.26 97.35
A= 6 591 942 5904 159.29 103.79
=T 7 718 1191 7096 165.82 110.75
8 971 1304 8400 134.23 113.84
9 979 1071 9418 103.90 112.68
10 854 1063 10482 12453 113.78
11 1306 1008 11491 77.21 109.3
12 1029 1328 12819 129.05 111.00
1
2
3
4 H =
5 20035 &1
6
[o) =3
SEs 7
8
9 2670 7972
10 2318 10291
11 2483 12774
12 3336 16110
w9l ke
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Table 4. 2004 72 F

FF ZASFF

31 T
F 5 4 . AddH (%)
2003 2004 A =) =

1 1216 1145 1145 94.09 94.09
2 780 1045 2191 133.97 109.68
3 942 1256 3447 133.27 117.24
4 1016 1129 4577 111.17 115.68
5 1004 1016 5593 101.21 112.73
Az 6 942 836 6430 88.74 108.90
=T 7 1195 861 7295 77.63 102.81
8 1304 883 8174 67.67 97.35
9 1017 1113 9292 109.42 98.66
10 1063 1101 10394 103.57 99.16
11 1008 1214 11609 120.43 101.01
12 1328 1538 13148 115.82 102.56

1 2950 2950

2 3025 5975

3 2094 8069

4 2340 10410

5 2209 12620

opz= 6 1977 14598
7 2626 2110 16709 88.36 636.08
8 2675 1842 18551 68.838 349.88
9 2670 1981 20533 74.20 257.55
10 2318 2072 22605 89.38 216.88
11 2483 1953 24558 78.65 192.25
12 3336 2734 27293 81.97 169.41

w9l ke
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Table 5. 20053 4 F

= 2=
, FF EuTF

21 F
¥ 5 4 N AddH (%)
2004 2005 A =) =
1 1145 1342 1342 117.24 117.24
2 1045 1246 2589 119.16 118.16
3 1256 1318 3907 104.89 113.32
4 1129 1148 5055 101.65 110.44
5) 1016 1010 6066 99.43 108.44
aa7 | 0
8
9
10
11
12
1 2950 2321 2321 78.68 78.68
2 3125 1872 4194 61.90 70.18
3 2094 2091 6285 99383 77.83
4 2340 1618 7903 69.13 75.91
5) 2209 2394 10297 108.35 31.59
6
FF ;
8
9
10
11
12
el ke
2. FFe FF 9 A
T avFE AN FEdFG AnFs aestd 4L+ Ak
7Nz AFe s Aurk ks 7HY shelM Akl s vtk
FEFE Askd 2nFe A F el 20039ell= 2903623k 2 20001 2]
2797582kl WIS} 106041kt o1k Th 1919 Al g2 T7keol A T6ki = 25 FFas)
Gt ol Waek A5, jlane] Fb R BUbskal gFeh ofF, 9147,
T2 5o auga dEel Ao olsHrt
FHEAS FI vt FRade 9, 257 dagos we v
Astar oh=El AU7IRAR 255 AL diFee] FRanvE 23 9loy
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Table 6. 20058 = A= &} BA=F

N2 20049 % A 2005 &= AY AL
w3 (ha) A2 F (M/T) @3 (ha) A% (M/T)
n3 302.0 1,200 4838 2,733
TZT 170.0 800 251.2 1,500
AN 80.0 350 118.0 700
718t A 4 102.0 400 233.0 1,100
A 654.0 2,750 1,086.0 6,033
oA Ak E3}  6033E(049 2,750%, ‘054 6,033%) 119% 7}
A9 Bz s g

El:’i‘ A
- AT (45.3%), =& (24.9%), 5 A1(11.6%), 7164 9 (18.2%)

Table 72} #Zo] = E&A AwidAS AHRw 20049 1,086.0ha, 20059
1163.6ha® F 2,249.6ha® eI oW, F7F4s 20049 44318, 20054 32535 &
Z 76847 A HEAZ Aujets Aow yeyth Aod ey uFT
o] 40.6%, w=3wtol 223%, A7t 166%2 =o® UEha 7eA e At

38/ Al o ® 205%E HATh

Table 7. 20063 = A= BE A AujdEF

Nz 2004377 WA A 2005 AFAA Al
¥7b (2) 83 (ha) [57HF (3) 94 (ha) |57 (2) 934 (ha)
nFT 2,154 4838 1,595 429.1 3,749 912.9
AT 747 251.2 18 251.2 765 502.4
BHA 512 118.0 705 256.0 1217 374.0
71 8HA 4 1,018 233.0 935 227.3 1,953 460.3
A 4,431 1,086.0 3,253 1,163.6 7,684 2,249.6
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Table 8. 20059 % A= AlTd EEA AwjH 3

il e 2004372 AuiE A | 20053 A FHEF A

k3 - F745(E) BA(ha) |E745(3) A& (ha) |E745(3) B3 (ha)
1 HAE 13T 2,154 483.8 1,595 429.1 3,749 912.9
2 HE FAEA - - 8 1.3 8 1.3
3 A& Qlaba 12 3.7 15 42 27 79
4 AL AFA 512 118.0 705 256.0 1,217 374.0
5 AE FdA 55 5.0 53 13.7 108 18.7
6 A5 AAA 85 29.8 - - 85 29.8
7 AE ST 78 21.7 6 2.3 84 24.0
8 AL Ak 90 15.0 5 10.4 95 254
9 AE F3EL - - 14 32 14 32
10 | AL Fga - - 9 1.89 9 1.89
11| AE g2 51 134 59 14.0 110 274
12| AE =3¢ 747 251.2 18 251.2 765 502.4
13 | A& Fobd 11 4.0 19 6.8 30 10.8
14 | A ke 8 5.8 6 2.0 14 7.8
15 A FLd 1 0.1 - - 1 0.1
16 | A FAF 13 8.0 140 20.0 153 28.0
17 | A Y54 2 0.3 55 10.0 57 10.3
18| Ad n&:T 2 0.6 2 0.6 4 1.2
19 | Ag FB+ 136 21.8 25 52 161 27.0
20 | A BAE 8 1.2 8 45 16 5.7
21 | 2 AAT 20 2.7 37 5.0 57 77
22 | 7 AHA 5 0.2 1 0.1 6 0.3
23 | A AT 90 15.0 221 42.0 311 57.0
24 | A A+ - - 10 34 1. 3.4
% | Ad AT 10 438 5 4.0 15 838
26 | Ad AT - - 1 15 1 15
27 2 4kA) 0.7 - - 6 0.7
28 AE oA - 3 0.3 3 0.3
29 | AE BAFA 37 1.9 - - 37 10.9
30 | AE dFA 4 5.0 31 15.0 35 20.0
31| A& 9HAl 7 0.3 10 0.7 17 1.0
32| AE XA 166 30.7 10 0.3 176 31.0
3| FE SHE 2 0.7 2 05 4 1.2
34| FE AT 12 15 5 1.7 17 32
3B | FE AYF 0.3 8 05 11 0.8
36 | F9 HE - - 1 0.1 1 0.1
37| FE AT 15 10 25 19 4.0
38 A FA 60 155 60 155 120 31.0
39 AT 35 12.8 9% 34.07 131 46.87
Al 4,431 1,086 3,253 1,163.56 7,684 2,249.56
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Ard HEz AuiH A Table 107 Fig. 4014 ®%o] 2000 35ha, 20039
302ha, 20061 1,270ha® S7latdow, H7F4% 20006 2105, 20039 1,344%,
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of BEAIF AA S HlFe] =ATHFig. 5). ol 20008 o] F wid A tAul F
7 2 Ao 2w AE Frbsd oy 20061 SUHAE E3kE A4S Bt
Table 10. A= EEA By &£ 5715+ F7
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Fig. 6. Definition and description of food quality.

C Overall Food Quality

/

Public Health Safety

- Level of microbial

(pathogens and their toxins)

.. . limits exceeded
- parasitic (parasites and

Food not
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h ds t high
their metabolites) azards oo s

- toxic and radioactive

contaminants

limits not no hazards

exceeded

) for human

consumption

Food Quality

(Food suitable for human consumption)

K v

N

Nutritive value:

. — chemical components
Sensory quality: o )
(vitamins, minerals,
- appearance, colour; . .
dietary fibre etc);

- smell; . )
- microbial components
- texture; . .
(e.g. desired lactic
- flavour.

bacteria);

- energy content.

Convenience:
- shelf life;
- packaging;

- processing level.
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Table 13.

Intrinsic factors

1. Age (54 A%)

Extrinsic factors

1. Reputation
2. Region

2. Harvest (A2hd =)

3. Alcohol content

3. Appellation d'Origine

4. Varieties (%)

5. Taste
6. Aroma
7. Colour

4. Advertising and propaganda
5. Distribution channels
6. Bottling and labelling

7. Brand
8. Price

(Verdu Jover et al. 2004)
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Table 15. Modified Davis 20-point system for wine quality scoring

3
%

Appearance : cloudy 0, clear 1, brilliant 2

Color : distinctly off 0, slightly off 1, correct 2

Aroma and bouquet : vinous 1, distinct but not varietal 2, varietal 3;
subtract 1 or 2 for off-odors, add 1 for bottle bouquet

Vinegary : obvious 0, slight 1, none 2

Total acidity : distinctly high or low 0, slightly high or low 1, normal 2

Sweetness : too high or low 0, normal 1

Body too high or low 0, normal 1

Flavor : distinctly abnormal 1, normal 2

Bittemess : distinctly high 0, slightly high 1, normal 2

General quality : lacking O, slight 1, impressive 2

NININ RPN DN A INDDN

Total score for this wine

N
o

Comments

_68_
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Table 16. A modest proposal for a supply-weighted scoring system

0 0.5 1 2 3 4 5 6
Appearance |clarity dull clear - - - -
intensity pale deep - - - -
rim vs core watery full - - - - -
color lemon gold - - - - -
pink =+ orange - - - - -
purple ruby  tawny - - - - -
Nose condition clean unclean - - -
intensity weak -+ pronounced -
development youthful =+ mature - - - - -
character fruity singular complex -
floral singular complex -
vegetal | singular complex -
spicy singular complex -
Palate sweetness excessively B B balanced - - - -
dry
excessively
oversweet balanced ) - i )
acidity flabby complex -
acetic complex -
tannin absent complex -
astringent complex -
alcohol absent complex -
excessive complex -
body light full - - - -
character fruity singular complex -
floral singular complex -
vegetal | singular complex -
spicy singular complex -
length/finish short long -
COnCIUSiOnS OVer-a” poor eXCeI
quality lent
maturity immature ready - - - -
agin
pitegtial low high ’ ’ i ’

(Lim J. J.)

_69_



Table 17. Wine scoring sheet: for use in a blind testing of wines of one

varietal
1 pt. 2 pts. 3 pts. 4 pts. 5 pts.
clear, appropriate color,
Appearance |cloudy, off colors .
brilliance, no off colors
. complex, many
little or no aroma, off
Aroma detectable aromas,
aromas .
intense
too little or too much perfect texture &
Body texture or weight feel weight feel in the
in the mouth mouth
Taste little balance & good balance, structure,
as
structure, few flavors several flavors detected
flavors linger after
o taste and flavors end )
Finish swallowing, smooth and

abruptly, no after taste

rich aftertaste

(www.winecountrygetaways.com)
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D o A4

pHE Orion Model EA 9408 AF-&-3Fe] A3t th Brixee ATAGO HAND
REFRACTOMETERE ©°]&3to] SA0a Faties AOACHHl <& 33
HHE A3t S S o] &35to] AMAE AAAZ J4AFE 01 N NaOHE
Ao pH 8274 A A3kl tartaric acid (g/L)& YEFUST s A4
4] hand refractometer(Model N-1E, ATAGO, Japan)< ©]-&3lo] Z43}%

S|
ax

2) AT
Me = AzFA(HunterLab  ColorQUEST IS o] &3] 3WA =A3d

Hunter scaled] 9] L(ME), a(AA %) b(FME)gteoz el

A

3) Hue, intensity

ETEFE onste] 7247; 420nm, 520nmel M FHE=E 43I Zoecklein
et al. (1990)9] Hol wel ¥E=59] hues 420nm/520nme] H]& =, intensity =
420nm+520nme] o2 s}k,

3o e DNSHel uwEl #9938 DNS(35-dinitrosalicylic  acid,
Sigma Co., MO. USA)®t Rochelle salt(Wako, Japan)® YA3le] UV/VIS
spectrophotometer (JASCO V-500, Japan)E ©]&3}o] 550nmolA =33t}
Ao TFE D-(+)-glucose(Sigma Co., USA)ES o] &3sle] R EFHOTE A

Z ¥= %2 Zoecklein et al.(1990)2] WHol wel Folin-Ciocalteud < ©|
g3l =43 108 FAE A8 Imlel FH5 60mLE 7}8kal, Folin-
ciocalteu’sE 5mLE 7}sled 30%7F wb& Al AT o]d 16mlLe] X3 EHAIUEHF
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< A F SHFE 100mL P38 FE F 243 Fo 760mmel A FREE

ZA3}lo] gallic acidE ©]€, phenolic content mg/L. GAEE 3-4+38} %t}

7142 A2 E Bio-Rex 5 anion exchange resing ©|-&3to] 922 A A3k
H, 20% sulfuric acid 2mLS 7}3] X35t A& T 045um  syringe
filter(XPERTEK) Z ¢ #3}o] HPLC(Jasco, Japan)® #4135ttt 48 column
<2 Bio-Rad Aminex HPX-87H(300mmx7.8mm)E “2tste] ALg3t9 o o]
F2 0.0IN sulfuric acidE& AF&3FATE ol 574 545X F 0.6mL/min, column

oven 2<%+ 35T, injection volume< 20uLe]l™ UV 210nmeolA #2331t}

FEWW S 7etskel SAFE(Solvent assisted flavor
evaporation)'H S AFE3F9 T SAFER X (Fig. 7)ol 7S 7Fstal EEAFA
5 100mLE distillation flaskoll 231 water bath’dollA] 40745C=Z 7} 3lo] 3
A B2 distillate flaskoll .o} 50mL9] dichloromethanes 2o} 3|WAES &
g gk}, distillate flaskol W2 £7¥ PR FE2ES F2olA Fo]al flask
o 50ml®] dichloromethanes %o ¥4 ES dichloromethaned o2 &7+
shaking@ A& 1A17F &gttt ¥ ZAg7]E o] 8319 dichloromethane®S &
% (non-volatile)? #e|stal @& = F5 distillation flask(¥] &)l 7kst
o] 10C Wdae X33l Dichloromethane3 ol Sodium sulfateE 7}8}al 124]
HsQt 5T WA A Bty & A A vigurus columnes Al &7}F

w7 flaskoll A3t 50CE 7FE3ste] ImL 522 55 v

w23k 3 ] AR AAEALS gas chromatograph (model 5890,
Hewlett-Packard, USA)9] mass selective detector (MSD, model 5972,
Hewlett-Packard, USA)S 23k GC-MSD system= AF&3t3ich 7] AE
AT AHFE 93 GCo BEAzx7io=z #AHL DB-WAX bonded-phase
fused-silica capillary column (0.32mm ID. x 30m length, 0.25um film
thickness, ] & W Scientific, Folsom. CA)<S A}£3}% 3L, injector &%+ 2507C,
Oven &= 50ColA 223 418 ths &9 3T= 200C7H4 =€ % 250C

ol 1087F FAs =2 3t 97 AE= heliume A}g38t9a, H %

o

rlo



ddem/sE AR oW splitless modeZ 1pl FYstF T 28] F7 AR AA
S 93 MSe B4 ZHoZ MS ionization voltager 70eV, source
temperature= 200C, interface temperature= 2807TC, mass spectrum scan range
=50 ~550 m/z & 3t} &7 AR Kovats gas chromatographic retention
index I ¢ AA gg=3 wuwgt & 2z} AHEo] Mass Spectrometry (MS)
frgmentation, Willy 7th edition MS spectra library ¢ 2 A A &3} w]us}lo]
A AR VAR AHEAS Fr) AR &de HA a3 HA
Hl 5 8- (peak area percentage)S Z743t7] 93l GCE AF&31%1 2™, total ion
chromatogram”¢] 3= W& (peak area)x= ZFE WFE Z2ad (GC
Chemstation, Hewlett-Packard, USA)°l 23] Axtstdct. 7] A& AA
!

ARAQ. 72t 7] Are) FL Aol FH WA V) AR A 2 A

ol

£

AF2 I FE5F9 A 7] AE <2 A peak area percentageE

Fig. 7. SAFE instruments outline.

SAFE-Apparatus used for the
isolation of aroma compounds
by high vacuum distillation
{Solvent Assisted Flavor
Ewvaporation, Engel et al.,
Eur. Food Res. Technol.,
1999, 209: 237-241)

dropping funnel
heatable SAFE-apparatus

distillation vesscl
water bath (40 C)
magnctic stirrer

to high vacuum pumg
safety cooling trap
with liquid nitrogen
vessel for distillate
cooling trap with
liquid nitrogen

J. K laboratory lifting
platform

=TI QTmmOgOms
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o) AdA

B A= A BT A AE YRR mediyo] Ewsl Zabael A
A2(18-21 C)e2 AAEHAY. AA"H AZFE Williams’ latin square Hell 9
3 AElstE o] =AF] QAE HAg s 2 A= 57H94 A st Al
S7F AARL A AAE AL, 1070 A1 89 33] vk AdS 98 F 6319 2 Al
Aol ol Folxth. AARA A
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2] (APPEARANCE)
3 (AROMA)

BEAFE BARY §o1H 9

Table 20.
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AAE B5EH 3 2aE FA

Table 21.

g= gAY

w

<l

n_mo
wr
JJo
e

il
™

1
1710
7!
‘mo
W
5
'

=

X

L
mo

clear

color

EtOH 25% (v/v)

o0

2 mL / D.W. 100

2 %
mL

acidfla

A 12g + BEAF 1g
T2 3g + DW. bg

iy

p=h
=
+

-5 2} (rapsberry),

(red-grape), 2] A% <]

#2749 3ol

raspberrtfla

22 10mL + ApERE2

=
10mL + D.W. 20mL

Al
A

unnatural

fruitf

J 25 g / D.W. 150 mL

S

=

o)
)

—_

o

o
,ﬂl

s

X

N

swetflavor

2] 60 mL / D.W. 100

ge)
mL

yeast

o) %

badfla

EtOH 25% (v/v)

alcoholtas

sucrose 6% (w/v)

=

vl

sweettas

tartaric acid 0.25% (w/v)

™

<

™

acidtas

B B2} (rapsberry),

= (red-grape), Hl#] A% 2|

}:}:_
sole) o

el

fruittas

aluminium sulfate 0.196

(w/v)

wl o
eH T

astrigency

badtas
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Table 22¢ e AT

Table 22. 28 %4 2 715% ZA B4 IwAtg (n = 96)
g = w5 HE (%) %
Ad ] 56 58.33
o 40 41.67
a= 20 - 294 36 37.50
30 - 394 27 28.13
40 - 494 23 23.96
50 - 5947 10 10.41
FddAR A3 otgir} 64 66.66
7HE gtk 5 5.21
71 o= s 27 28.13
A4 gAY 4 417
3| AL 36 37.50
FRS 49 51.04
7] € 7 7.29
454 1009+ W vk 15 15.63
101 - 2009+ 44 45.83
201 - 300741 5 5.21
301 - 4009+ 5 5.21
401 - 5009 20 20.83
5015+ o) 4 7 7.29
BEHE AnAE didoz AFe F4d Bt #EEAAS ALt ¢
&, &, o vl e g Aslal olo] did AA V|EEE AAst=d 7ok Tt
FTAE TAHY 98 ToE HLEE o]&3 HAHPHOH: ddd] Fadd, 13
sl F83kA &rhS o83t AT ek HEATe FHS AES
HEFAo R pvstal Fujels Av|xbe] VEE R TEA st dA AR VEE, £
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#7Ex, &

’

AN
stk 7 gEo ERE

,ﬁ
N
}op
b

)
~

HdL William's latin squareoll ol&] HP3A AAH Al =0 s #H7}slo]
sk Al 57 Alse] 7IZEE HIFsE T F 20709 AlEE H7Eer] f18 4

Jdystatt. A anjxte] i) A5 Boeklad & "

= - olgetA F4d A xR, BANEA 9 A Ve s A Ay s
AHEAl (Analysis of variance)s ©]-&sto] A|=3Fe] 94 AolE Tpolatgith.
Zy glolEzte] #TAE sty HE AAAAEA (correlation coefficient)S 2

Astich £ BARA 2 7184 An ARie] RE} FA 5409 A

bt

21 (Principal Component Analysis)< 2 Al 3}%)
o A5 75k A 2 BEEAY Fox XA A3} Fuzzy FES &
sto] EASEATE 7171EA Aol VS AR AR BAE Fetstr] 9@l
partial least squares regression analysis ¥4-& AA|33c} T3 7|3 ZA}
ANE o] &3 T HAFS A VI U A3 HA HolHE HIRoR
THEAS HAAEY TS HHEAY. FHEA LS Ward linkage®t Euclidean

3
distanced] HlI®S Fo] SASE o|&3slo] o|Fofxu. +HREAY A3 AAE

= =} %
T WS A WEARAL AAse] A 5F ERE BARGL 57 2
FANE vgon 57 B4 92 Tt Fa FA ARAAL AL 5
F 4 Ane A71RAA el FRWAE dotatel SFH AR B )
) BAAE Adaarh A ANRAA A 5F e T A4S
o NEEARAS Bel 4 5

2y s 9)8iA PLS regression B4 A3 Aard 117 7]7)
WA FEE 24 Ase] HA5 delHE olgetel AFAAWel gt

2 F4 43 2Es et SAEA A= SAS (Statistical
Analysis Systems) for Windows 7.2, Unscrambler 9.1(Camo, Norway)$} XL
stat 2007 (Addinsoft, new York, USA)E o] &3} A A&t}
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Table 23, 24, 259 Zth. &4k
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Table 23. BEAT ] olgsty Qi 42 4 A3

oH Total acidity Brix Reducing sugar
(g/L) @) (g/100mL)
PH TA BRIX RS

goindol 3.34+0.00 7.10 + 0.35 12.60 + 0.00 1592 + 1.10
myungsan 3.31+0.00 6.50 + 0.11 11.87 + 0.12 6.99 = 0.07
seohaean 3.27£0.00 5.40 + 0.30 12.17 + 0.06 7.41 + 0.05
gwangju 3.12+0.00 4.85 + 0.23 10.80 * 0.00 6.23 + 0.15
naebyun 3.16 £0.00 4.28 + 0.07 18.87 = 0.12 9.22 + 0.34
naejang 3.51+0.00 3.40 = 0.22 11.73 = 0.12 7.44 £ 0.06
daegwan 3.47 £0.00 460 £ 0.11 12.00 + 0.00 8.83 + 0.39
maninsan 4.13+0.00 4.05 £ 0.07 12.20 + 0.00 5.29 + 0.01
maewon 3.64 £0.00 5.28 + 0.04 13.33 + 0.12 8.89 + 0.29
moonjang 3.33+0.00 4.73 = 0.13 14.00 = 0.00 9.24 = 0.25
bohae 3.23+0.00 6.28 = 0.22 13.60 + 0.00 10.19 = 0.31
seobang 3.22+0.00 6.35 = 0.09 11.93 = 0.12 8.51 + 0.16
dongback 3.49+0.00 403 +0.11 12.60 + 0.00 8.53 + 0.50
Sanmaeso 3.57+0.01 6.88 + 0.11 12.20 + 0.00 7.46 + 0.48
sunchang 3.42 £0.00 3.28 + 0.04 12.80 + 0.00 7.37 = 0.07
jin 3.11+0.00 3.85 = 0.04 13.00 = 0.00 8.32 = 0.38
cham 3.61+0.00 7.03 = 0.34 13.07 £ 0.12 16.40 = 0.58
hanrasan 3.44 £0.00 5.30 = 0.09 10.67 = 0.12 6.28 + 0.03
hampyung 3.52 +0.00 8.78 + 0.22 12.80 * 0.00 9.17 + 058
san 3.27 £0.00 5.15 + 0.23 14.00 + 0.00 11.95 + 0.26
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Table 24. HE2AF9 A= 3 F A=FF

Color Total phenolic

Hue Intensity content
L a b (mg/L GAE)
L A B HUE INTENSIY PHENOLIC

goindol 187+0.00 1234 £ 0.03 3.05 £ 0.01 0.77 + 0.00 12.87 + 0.00 1208.18 * 14.97
myungsan 400+0.01 2587 £ 0.05 6.73 £ 0.02 0.75 + 0.00 11.07 + 0.00  1151.52 + 78.55
seohaean 445+0.02 27.99 £ 0.04 747 £ 002 0.82 = 0.00 9.01 £ 0.00 1102.42 + 23.36
gwangju 10.00+£0.01 37.51 + 0.04 17.09 + 0.02 1.06 + 0.00 5.28 + 0.00 618.18 + 55.25
naebyun 1.60+£0.01 1090 * 0.01 258 + 0.03 0.82 = 0.00 9.07 = 0.00 892.73 + 67.91
naejang 8.11+0.02 37.09 + 0.03 13.80 + 0.05 0.77 = 0.00 6.38 £ 0.00 958.48 + 54.59
daegwan 216+0.01 14.04 + 0.04 356 = 0.01 0.86 = 0.00 9.93 £+ 0.00 954.24 + 25.03
maninsan 17.61+0.01 4540 + 0.03 2482 + 0.01 0.75 = 0.00 2.45 = 0.00 875.45 + 45.54
maewon 3.76+0.01 2442 £ 0.02 631 + 0.01 0.83 + 0.00 837 % 0.00 1294.55 + 53.96
moonjang 534+0.01 30.13 £ 0.01 9.04 + 0.01 0.80 = 0.00 4.91 = 0.00 650.00 + 29.92
bohae 2.67+0.01 1794 + 0.02 4.45 + 0.01 057 £ 0.00 1557 + 0.00 1363.64 + 29.92
seobang 8.17+£0.01 3501 * 346 1391 + 0.01 0.74 £ 0.00 6.76 = 0.00 1012.12 + 29.00
dongback 541+£0.01 31.39 £ 0.02 9.16 + 0.03 0.88 £ 0.00 7.69 + 0.00 1515.76 + 58.21
sanmaeso 8.70+0.01 37.87 + 0.03 14.84 + 0.02 0.74 = 0.00 6.08 £ 0.00 650.61 + 39.11
sunchang 550+0.01 31.27 £ 0.02 9.31 + 0.01 0.82 + 0.00 7.22 £ 0.00 932.42 + 85.52
jin 15.77+0.01 43.62 + 0.01 26.94 + 0.02 0.90 = 0.00 3.63 = 0.00 793.03 + 18.42
cham 9.96+0.02 38.65 £ 0.02 17.03 £ 0.02 0.94 + 0.00 5.65 %= 0.00 1319.39 + 17.30
hanrasan 12.49+0.01 41.08 + 0.01 21.38 + 0.01 0.97 + 0.00 4.62 + 0.00 899.39 + 29.74
hampyung 148+0.02 9.67 + 0.02 241 + 0.02 0.81 £ 0.00 11.05 + 0.00 1564.55 + 50.05
san 596+0.01 32.83 + 0.01 10.12 + 0.01 0.78 = 0.00 7.86 = 0.00 802.73 + 65.07
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Table 25. EEXF 9 K72 84 An

Organic acid (mg/mL)

Citric acid Malic acid Succinic acid Lactic acid Acetic acid

CITRIC MALIC SUCCINIC LACTIC ACETIC

goindol 1.389 £ 0.016 1.306 = 0.008 0.786 + 0.004 0 0
myungsan 0.713 = 0.005 0.813 = 0.004 1.180 + 0.082 0 0
seohaean 1.228 + 0.007 0.772 = 0.009 0 0 0
gwangju 1.040 £ 0.010 0796 + 0.002  0.815 % 0.006 0 0
naebyun 0.683 = 0.002 0.771 + 0.002 0.705 + 0.008 0.669 + 0.001 0.700 = 0.004
naejang 1.285 £ 0.011 0.794 + 0.004 0.737 + 0.008  0.683 + 0.005 0.786 *= 0.004
daegwan 0.688 = 0.005 0.842 + 0.005 0.733 + 0.011 0.776 = 0.001 0.726 + 0.001
maninsan - - - - -
maewon 1.056 + 0.013 1.055 £+ 0.008 0 0.790 = 0.006 0.810 + 0.004
moonjang 0 1.048 + 0.047 0.833 + 0.015 0 0
bohae 0.716 = 0.006 0.855 + 0.018 1.084 = 0.057 0 1.286 = 0.061
seobang 1.826 = 0.125 0.747 + 0.003 0 0 0
dongback 1.150 + 0.005 1.008 = 0.001 0.742 + 0.002 0.703 + 0.003 0.725 + 0.004
sanmaeso 0.793 = 0.022 0.790 = 0.012 0 1.063 + 0.010 0.948 = 0.006
sunchang 0.715 = 0.006 0.830 = 0.017 0.832 + 0.028 0 0.705 = 0.005
jir 0.725 + 0.019 0.868 + 0.006 0.785 + 0.017 0 0.723 + 0.002
cham 1.185 £ 0.023 0.780 + 0.005 1878 = 0.075 0.776 = 0.005 0.747 + 0.008
hanrasan 1.339 £ 0.016  1.175 + 0.035 0 0 0
hampyung 0 0.862 = 0.004 0.804 = 0.005 1401 + 0.024 0.859 = 0.017
san 1.713 + 0.067 0.904 + 0.006 0 0.782 = 0.019 0.744 + 0.008

BRAF PR B 25t TS SN Ae) o] FolAA %k
th D859 HEAH(Robus coreanum)®] 3F713 &0l i A A e AA FaL
Ark 2 AAolA 207H4 FFH =l A HREAF FVAHES SAFER F
Zote] EAg Ay 7t B HE 507FA] o) Uil B, AR
oA 27FA @713 e] F IR eR A E o] v tH(Table

26). 20714 BEAFAA T3 AEH TP ESZ= isoamyl alcohol,
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bezylaldehyde, gamma-butyrolactone, benzeneethanol®} butanedioic acid®]$1t}.

EmFoA ol BAE= FVIAEER] FUId, dHEE, diEE Fo] tekst

=

L
A AEAAE FRAT GAGeZ {74, FHE aPn BRI BEAF
o F8 g7]4%el ek

Table 26. 2EAF 9 $714% 24 A%

Glycine, Acetic acid,

Iso butyl Iso amyl gamma-butyr
aminoacetic Methyl Benzaldehyde
alcohol alcohol olactone
acid formate
ibutyal isoamylal aminoacet meforacet benzaldehyde butyrolacto
goindol 71.39 771.60 74.60 262.31 81.14 337.43
myungsan 73.78 390.24 162.37 120.50 185.95 401.01
seohaean 37.85 702.94 83.67 294.76 125.70 430.59
gwangju 30.23 457.24 58.23 152.30 73.05 195.51
naebyun 72.32 978.40 86.54 228.46 26.06 510.77
naejang 118.38 404.10 0.00 0.00 58.39 293.20
daegwan 45.23 474.48 39.39 165.14 37.68 291.19
maninsan 90.72 453.67 0.00 127.53 21.39 228.08
maewon 62.20 837.64 56.62 578.33 39.43 402.48
moonjang 0.00 640.52 45.32 117.24 4,72 269.14
bohae 0.00 904.46 0.00 0.00 16.77 82.47
seobang 100.43 1150.15 62.30 231.90 6.95 226.75
dongback 40.93 664.80 63.57 397.61 90.27 77.16
sanmaeso 0.00 627.75 82.09 753.15 38.62 29451
sunchang 0.00 524.92 49.86 139.08 50.36 561.49
jin 61.02 693.39 0.00 418.28 38.51 396.55
cham 98.81 678.77 45.65 139.02 3.49 428.23
hanrasan 95.42 903.26 79.76 315.81 20.18 315.86
hampyung 47.48 710.95 0.00 578.49 32.28 193.41
san 32.92 535.49 79.43 366.13 62.31 363.83
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continued

diethyl Bt benzyl phenethyl  Butanedioic
4-hydroxybut Benzoic acid
butanedioate alcohol alcohol acid
anoate

dietbutano Et4hbuta benzylA phenethy ButaneA Benzoic acid
goindol 70.41 100.56 0.00 526.81 284.57 120.67
myungsan 130.83 229.87 0.00 1180.93 329.40 186.19
seohaean 0.00 0.00 108.20 675.95 429.71 262.56
gwangju 0.00 54.52 214.25 438.11 329.82 51.94
naebyun 68.26 92.08 59.56 745.86 270.71 71.95
naejang 129.65 199.72 37.45 652.55 252.73 144.66
daegwan 43.42 37.30 46.46 381.79 410.49 167.38
maninsan 0.00 0.00 168.13 506.09 212.03 0.00
maewon 119.36 46.66 93.23 352.83 420.36 226.39
moonjang 0.00 0.00 0.00 507.54 526.82 35.77
bohae 51.49 121.94 66.01 672.77 249.83 146.02
seobang 82.02 188.25 225.45 935.80 292.12 129.55
dongback 33.89 171.54 0.00 553.74 175.50 239.27
sanmaeso 0.00 71.71 64.16 513.36 188.03 242.70
sunchang 66.83 66.03 0.00 822.18 725.70 213.67
jiri 0.00 44.94 84.50 727.66 215.51 150.90
cham 93.60 301.12 0.00 726.37 272.42 0.00
hanrasan 50.47 62.81 116.49 524.45 584.63 292.66
hampyung 64.03 79.75 89.35 511.42 275.30 329.30
san 58.09 86.64 112.40 512.82 377.61 296.57

o
i

20708 A&k A8 HAHEA A 139 A 33] vk 54
o] HrAF} Fisher Least Significant Difference (LSD)+= Table 273 #Zt}.
7t Als7 vlas A &7] ¥ cob-web 1#Ei= Fig. 8% #th Fig. 82
H| 23 B5EAS Yelles AIBE 84 AAE T maninsan, gwangju,

cham, moonjang A&+ FHXE, o|F, oln|, AFHdgo] & Az H|3] 7
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sHA vERY thE AlFol BlE] A4 %2 540 =4 yERW T E8E cham &
Fel A5 & F, oA, oln oA 200 AMm F M =S A=EE UE
t}. Wk bohae, goindol, daegwan, maewon, hampyung ]E% 37 A=,
AbgF s gl duh virjgte] & Ao E YERA W o], wE
F, olv FHoAAE FE7t v o2 YEEY. tEof /¥ myungsan,
dongback, seohaean, san, naejang, sanmaeso A &% ¢ 9 F H,j?xﬂ 3 AukA
o® fAgE 5A4& dUetdlou ] Aok wirtel A 5 WA el H] e
ofzh vk A s yEith ‘:’}7(]‘1} T2 dF SAA =& AEE UE A
o]t} nacbyun AlET Xat7] AEA 2070 AlE F 7HE =& AL

= =
ot T GRAAE AMde B0 AR FES dthleld Faa

N

A=)
RN

=
32

A

TEAS YElN A &t seobang AlEE AFHAET] Ag T M =2 A
55 YEa 1 9 HEAFEY d¥gs =2 54& yedth jiri¢t hanrasan
AlmE e ARl HE) sty Aok wryzto] vk A4S Uehlda w9
olF, olm g} o] FAHA SALE v AEE YEAT sunchang A&+
23817194 vy 7+ jirit} hanrasan Al S R.TF 748 o2 yElya BREApeE ok
F, Bdure fAgE FAEE YERWTE v oln7F ThE Alse] HlE =2 3o
2 et

AATH (p<0.0001). AALASE Al &

ﬂl
:
S
I

iﬁ%(]udge * wine)oﬂ/\i% nE 3=
A Frel A Aol S B HaAEo] o5 @A Almzte] HrtE vE W
Ao shalont o HAbAL ke HrF WA Aolele wetil e Alw
o frol# Aol7k vEhy AlB3he] AolE vhAl @wl #1E 5 Ul WA
Blrep)oll= 4/ F=(FEAE, ofF, A%, vith) & Al9jstas vk 4
o= Abel7h giglth.
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9, 10 2t} & Moz FAH A AFEY M (scores)Z THFe] Al 79
XS YER AL FEMO R UG Ao Z47te] BeEAolty B4 A= Y
o Al Bl &= miel o] WA, FHA AHA FAAEPC)S HA Hole A

o
Jf
o

2o 49%, 19%, 18]l 13%E 7Z+2b dixistal Qlrh Fig. 99 #5554

E¥YE HY PCle eE¥How BRI (raspberryfla), Tt(sweettas), I}

o] u}
= A
(fruittas), 213 (acidfla) 22> A3 AAH EAo] BESYP I, WMHOoZ = o]
Z (badfla), ©]w](badtas), <& 3} <3 (unnaturalfruitf) 3 2o HREI}Fo] RAgH

AN EAolm oAAAE FEeol yuy F7F He 7 bS] gA Aol A
s 5479 A givlE yErddY PC29 9F o=+ &7 (color) et wE
Ao w FHk(clear)gte] A3 din]E YEUWATH AR £¥E AHEY 3
AdydHE EAlo] 73 Aoz et goindol, hampyung, maewon, daegwan,

myungsan, dongback 52 A&7} PC19 LEHo =z LA YErsta dhoid
o7 olnl o]F <l¥¥UdFo] 73 maninsan, gwangju, cham, moonjang?] |
Fol Yetwth PC2 oo £X 5 HY ety A=A M =& s e
W@ naebyuno] PC29 9]ZFo = Fx3st9al PC29 olgfiFo=zs FHErl =11
WA Waly] Bwrt okskAl H7EE jiriet hanrasan AEo] ] #ekrh. Fig. 10
& PC13 PC39 Bi-plotg YelH=d PC34el tiv]7} ¥a F (veastfla) 2t <l
¥} & (unnaturalfruitf)/ 3 (sweetflavor) ¢ tiH] 2 WEFREGL A5 9] FX+ o d
plot¥} H| 28} naebyun, jiri, hanrasan A|3¢] PC32] F37to g Rolx 3 PC3
Ao 7 cham¥® seobang Al &9 the]7} A Vet

-

S
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Table 27. BEEAF9 HAIEAN ZA”

sax 7 gmsy aw seaw UOT ee wma o9
goindol 538" 785" 587" 479" 523 315 4,670 3 5gedete 3 pgdet
myungsan  6.13™%  6.63° 589 474 566" 3557 497t g g5ele 3 3¢l
seohagan  585™%  6.49%  554™% 505 538 400" 526"  323% 272"
gwangju  6.15™% 464" 5.21% 3@ 389° 5.72° 546 292¢ 595"
naebyun 518" 8.05% 5165 403" 4507 379 4767 4217 5370
naejang 631 569% 549 505" 510™ 367 469°FM 408™%  346™F
daegwan 566" 742" 613"  471°° 550" 3427 4530 3530 gy5il
maninsan  6.26¢ 459" 405" 3.31' 4517 605" 6.05" 354%% 482"
maewon  5.87%% 697 579" 484" 545" 3719 516 442> 363
moonjang 549" 567% 474" 359" 477 4.64° 5364 354%E 533
bohae 585 741" 5467 505" 544" 415™ 523™% 3647 418¢
seobang  6.03°"  574% 500" 408" 547" 568" 571% 3.20%  339%t
dongback  5.90™%  6.59 57244957 556 38774 53t 3a7l 287"
sanmaeso 654"  5.44* AT 544" 4797 364 467 36270 364
sunchang 638 6,03 6.28" 44455 4q9hd 3509 45eEh 331 35600
jin 661 4.05" 5794 46190 437" 3637 426 374790 3957
cham 6.74" 464" 4905 428™%F  385° 3284 441" 638" 577"
hanrasan  6.69"  4.31" 56774 4.21%8" 513 3499 4495 3.05% 2567
hampyung 549%" 741  631° 5.46° 567 360 492N 496> 336%
san 6.15"% 569 564™% 4697 544™ 403" 503" 3387k 313
LSD (5%) 060 0.49 0.60 0.66 0.76 0.88 0.72 0.71 1.02
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continued

SE RN ot Mg U gk et o] ] who)

goindol 6,130t 6.00" 551" 5.72° 4.26™4 3.59° 5.85"
myungsan  6.39°> 5.82" 561 51674 4 450ed 3.68° 4,97
seohaean  6.67° 464" 5.44° 508" 4477 3.74° 4,857
gwangju  6.44™ 4.69" 4.90% 451" 467" 6.77° 4.23®
naebyun  6.00° 5584 471 4877 468" 5.007 5.32%¢
naejang 6.05>%" 5.95" 4.44" 5.21%4 4,00 3.64° 4,877
daegwan  6.47" 4.66" 5.00°% 4.66™" 463" 4.29% 48470
maninsan  5.62 4.00' 4.05° 413" 4.36%4 7.05° 4.10°
maewon 6617 5.667 5.137% 518"k 453 355° 5.66™
moonjang  5.92 541t 4 g7t 454 423 5.56™ 5.03"4
bohae 6,157 5157 5 44 554 4,15 4.13% 5.41°%*
seobang 655" 455" 5.89" 4,890 4 55 4.79% 4,457
dongback  6.41%*% 5547t 5 gt 53194 4444 3.64° 5.15"
sanmaeso  6.36™ 472" 6.72° 4.74%% 4107 4.26% 4.26°
sunchang  6.64° 5.10%E 469 495" 495" 477 5.26"
jin 6.397 5.74>4 5.13°%f 4,630 453 3.76° 4.24"
cham 6.23:0<de 4.87"" 4.920% 4.265" 451% 6.49° 5.05™4
hanrasan  6.54%° 4.90°%" 5.15%% 4.82°%% 400 3.72° 4.23®
hampyung ~ 6.26™ 477" 6.64° 5130t 4 46 3.38° 4.77°%
san 5.85° 6.69° 4,67 5.49" 3.82¢ 3.72° 5.46™°

LSD (5%) 0.60 0.68 0.70 0.69 0.66 0.93 0.78
T FAre sid 139 33 whRo® 9f AE HLE(D : gids] 3, 5 BE, 9 ddd] A
g olgste] 347 F#d

AN E 95% AN K4 Aol7k Gy
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Fig. 8. B2 AF9 #SEAR7 23 TYE, (n = 13judges x 3reps)

D olF, ojv], AFHLYF o] & A=

0ot

[
0K
=1
ne
oo

0I5

—&— maninsan —— gwangju —&— cham ---0-- moonjang

_96_



continued

Al &

&

171 =7 4

3]

e

E
=

2) 4%

HHCl 2

010l

i

0l

hurpe)
S

00

K
IH

Ol

-A&-- maewon - -X - hampyung

—&— bohae - <O - goindol —A— daegwan --

_97_



continued

L85

3 A2

Asd Wat7), wheigre] o

542

3) Hd7F

60

<

00

[

A oll
K0
o
[[e} L
d \ =
\/x g /
A f
80 «d
Ut & o)\ RIg--
O
o)
n0
()
-
o
o

)
ol

oD

S

i00
Ul

o}
=

uJ

s
10

=t
il
™

0l

- -& - seohaean

—X=dongback

—/v—naejang

—&— myungsan

—O—san

-sanmaeso

_98_



continued

1) 9% SHNA B 5L U A=

H
%0

)

Kl

orol

00
<

N
0l

ol
S

00

IH

£
<

00

—

=
HO
ol

o}

00
Ul

o8
ol

R

il
™

Ol 5

sunchang

.0..

jiri —X—hanrasan --

.‘..

—&— naebyun —O— seobang --

_99_



Table 28. ZEAF9 BARA S 49 224 23

(n = 13 judges x 3 reps x 20 wines)

rep judge wine judge*wine rep*judge rep*wine
FHE 1.12 18.88sksx:x:x 4,294 155k 4.06% x5 0.93
AN A= 212 10.42ss5x 48,4253k 1.43s3k 3.3 skekok 2.3k
&I EF 0.59 120855 6.66%5:x 1.09 1.84x 0.87
A% 0.93 7,03 5.97 s 1.36% 375 0.98
EE2AF 6.27 12.83%xwx 440wk 2,020k 5% 1.73% 0.72
AFFHLEF 191 12.57 sk 7.01 stk 2.1 sk 2.8tk 1.10
a2 0.86 11.09s333 3. 165 1.81 skt 2648 0.74
Ll 0.62 24 2Tk 8.2k 1.29% 1.84: 1.46%
o] # 7.39 18.33s:xx 7625554 210555 0.63 1.13
gdago 0.03 5,63 1.74 1.38s3 3.01 s 0.93
o 1.97 10,1753 6.91 sk 1.29+ 1.70% 0.78
A5t 4.05x% 13.19ss8:5x 6.91s5:xx 1.3 204 1.60%
Id=% 1.68 10.78xxx 2.9 s 1,738 4.39k5855 1.42
@29 2.30 16,4255k 1.30 1.10 2.2k 1.06
o] =] 0.35 15.38s#s:x:x 11,8255 1,79 1.07 0.93
v 2 584 T 34T 1,763 2.4 1.04
A= 2 12 19 228 24 38
“ 1 ns= Not Significant, * = (p < 0.05), #* = (p < 0.01), #*xx = (p < 0.001) , =xxx = (p <

0.0001)
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g A ARl 7S x| A= goindol AlFo]l & ARl AREE 20709 HEA}
ol M =2 A dEded AdiFd Aes 61172 of Tl

_Z’_

o ARoZ  Yeyrtl tLo®EE san>myungsan>maewon>sanmaeso’>
seohaean>naejang>daegwan>bohae>hampyung>dongback>hanrasan>naebyun>
sunchang >jiri>seobang>cham>maninsan>moonjang >gwangju <2 2 el
myungsan, maewon, sanmaeso’} “5.63-5.88" tle] A= yElW I AA 22 7]
Zx7F B8 AE o FE gwangju, moonjang, maninsan, cham #Eo] 4% ) <]
A4E Bo o 32 FFo= vewth 1 9 3 g vzt gEoAe A
AAQ 7E% Frrel AwbAo=w fAabgk S dERH I o del A IR Aol
& Yetdllth & o AAg aujak 2AF Age Al 4 Gl A vE ]l
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Table 30. &=¥]A FZ 7|E% A &9 dWALE (n = 96)

3} & 5 U= (%) %

BEEAF &4 33 o B A gl 4 4.17
1-23] 28 29.17

3-53 26 27.08

5-103] 13 13.54

103] o] 4 25 26.04

TY F4& 234 (57 9) 22 22.92
A 6 6.25

FHFAEA 2 2.08

LLAST S 6 6.25

ol 34 35.42

93 o 1 1.04

71} 19 19.79

R 6 6.25

£F U B3t 103)/2 o) 11 11.46
Bt 7-98)/< 7 7.29

Bt 4-63)/2 21 21.87

Bt 1-33)/2 41 4271

A<l gtuia 16 16.67

BREAF wiA = F42 " A 23 24.21
=44 54 56.84

4 0 0

S 11 11.58

71} 7 7.37

ERERAFE WA E olf T &9 FAM/)o] HojuA 31 33.33
aLF o]0l A 5 5.38

A%%e AL 24 25.81

Egol o] HolsjA 1 1.08

Eia | f-golow 14 15.05

742 o] A A 2 2.15

71} 16 17.20

BEREAFE vAR G FAEYF)o] £4 & 2 5.56
ol ° olm A 7} A ¢t} 0 0
7}Z o] nATH 10 2778

upAl Fob 2 @ 3 8.33

2 AA] B A 9 25.00

=Ae] 9719k g gkolA 8 22.22

7] e} 4 11.11

EERF Ade 573 ° gy "ol 3 3.03
3] 2 212 35 35.35

g 14 14.14

A3 WA sk Z717] Y 40 4041

Aol Fagoz 1 1.01

7] E} 6 6.06
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continued

3 5 =5 e (4) %
EEAFHE Y9 FA/E) e A 39 37.86
oAl 9% =3 T x/mA 35 33.98

7+ A NA 10 971
ThFEh A 11 10.68
59 A9 0 0
Az71€9 NA 6 5.83
7] e} 2 1.94
FZ aAE & 25 53 46.08
o) 45 39.13
o}l 8 6.96
A5 2 1.74
g3 1 0.87
AEF(FF ) 3 2.61
1dE SHF 2], By T 3 2.61
Azste &7 25 37 34.91
w3 38 35.85
A FE (g, BREAFE T 21 19.81
35 1 0.94
AEF(FF 5) 4 3.78
g3 1 0.94
1eF FTHRFESI2Y, 2dg ) 3 2.83
19 7)€} 1 0.94

ofy
de
=
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Table 31. H2AF9 282 F4 7|5x A 23 (n = 96)
El

jjﬁ o L 2 w2
acceptability ~ appearance aroma taste body
goindol 6.11° 6.42° 6.14% 6.05* 5.78"
myungsan 5.78" 6.37% 6.38° 5.64™ 558"
seohaean 550" 6.39™ 6.00™ 5.33°% 527t
gwangju 426 591¢ 5.09" 404" 4.60%"
naebyun 5.21°%" 561% 5.14%" 5.15%% 5.16>%"
naejang 550" 6.347 527 5.29° 5.23bcdet
daegwan 5.39°0¢" 6.02% 5.86 5.11%% 5.3
maninsan 441 5.57¢ 5.30%" 3.96" 441"
magwon 5,73 6.207% 5.74>%" 5.387% 5.41™
moonjang 4.38 6.05°% 479" 42349 4.76""
bohae 5.38°0¢" 6.65" 5.397" 5.13%" 5.44™
seobang 4.95" 6.207%" 5.40%" 461" 4.85°%"
dongback 5.34d¢fen 6.03% 5. 57cdeten 5.31°% 5. 27bcdef
sanmaeso 5.63™% 6.29"4 5,667 5.49"4 5.39
sunchang 5.10"" 6.19> 5.34°feh 4,84 4.98%"
jin 5.03%" 5.48° 5.228" 487" 4.93%%
cham 458 6.13> 431 449 552
hanrasan 5.30°" 6.03% 5.60Peeran 5.13%® 5,03t
hampyung 5.35%tEh 6.31"¢ 5.5 eleh 5.01¢%" 5.25dt
san 5.88% 6.34° 5.91% 5.84°" 5.66™
LSD (5%) 0.42 0.31 0.56 0.43 0.52
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Hgk 549 Alm7E AA 7sx Bt
AN WEH  ojm] o]H, QlF¥edo] 3t maninsan, gwangju, cham,
moonjang Al ¥# & PCL/e] o] Fxste] 7|ax 543 59 dAdS e

ATt

Table 32. BEEAF9 BAEANTY 7= FJAA 579 FaHFA &4
A3 (n = 20)

AANE q# % = L= Edy

FRE -0.20 -0.10 -0.26 -0.19 -0.31
237 0.52 0.42 0.43 0.53 03’2
SRR 0.67 0.39 0.55 0.64 0.64
= k% * *k s
A8 0.74 0.61 0.51 0.72 0.74
#e3e O L
ol 33 *O.SE -0.30 -0.23 *(132 f(igz
wat -0.35 0.01 0.02 -0.43 -0.35
U § 3 -0.10 -0.01 *O.EZ -0.07 0.01
o] = -0.74 -0.41 -0.78 -0.68 -0.57
odzent 0.21 0.15 0.28 0.18 0.15
oar 0.57 0.23 0.24 0.65 0.61
A %ok skok skok
A5 0.38 0.44 0.31 0.35 0.40
a3 O L .,
Won -0.40 -0.34 -0.29 -0.42 -0.40
o] 1) -0.85 -0.47 -0.68 -0.83 -0.76
0.54 0.47 0.24 0.57 0.68
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Fig. 11. 2039 BERF

regression ¥4 A3, (Nzd B5EA

a) 55T 73 ALY AFHA EEE

Al 2 9

L e

TEAY FHRCOIEE)ESF 29 PLS
Table 199} 21 %)

1.0 —
1 unnaturalfruitf sweetflavor
*7 aroma
7 raspberryfla
| alcoholtas
i acidtas
clear fruittas
7 appeararce igoholf
i tabitgoholfla
astrigency accep
i badtas ‘
color acidfla,, o
| body
sweettas
05 badfla body
yeastfla
1.0 —
T T T T T T T T . ; :
- 28 0.6 0.4 -02 0 02 0.4 06 038 1.0

RESULT2 X-expl: 49%,14%Y-expl: 70%,5%
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continued

b) BRBALEENA AF5Y EEAE

pPC2 Scores
3 —
2 ;
] seobang
] manin
] seohaean
1 hanrasan
] gwangju
1 daegwaﬁprq%%%igan
B sanmaesu
0 —| suncnang san
, ] bohae hampyung
g munjang
] jiri
. naejang maewon
] goindol
1
] naebyun
2
37 jiricham
T T T T T T T T
-5 -4 3 2 -1 0 1 2

RESULT2X-expl: 49%,14% -expl: 70%,5%

717184 Az} #AFEA FEIFe] ATFA (correlation coefficient) 41
(e}
T

= Table 329 2ok FAE(TA)= Algta fol220 4o daadAE

oo ol
N

ofr

_0|L
W
AL
s
g

>
i

[

9l & {714k lactic acid®} acetic acid®= 41
I Fe] Al o AABAE UERHATHP<0.05). Brixel #HEd2 vioj i £

o4l el RIS JEhngl o} Bk Tm AR el o
gtk AEE UEhlE LEE), ad %), hE@E)E BT FYns Be o
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T e oA
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717184 Aot 7%

Fw=, AM%(L, a, b), intensity, benzylaldehyde,

A
pul

<
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_Tq_‘:.
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Table 32. BEAF9 717|124 2 #FEH(BAEA) dE579 F@HA
CRSEE
e

E = “ &

59 Jd g3 ., BE o TE ., €3 39 "€ HP‘:]

e o ew V% on rtf_ g gt oeld S ws A T UF el
pH 0.20 -0.15 -0.30 -0.11 -0.02 0.13 0.22 030 0.01 -0.30 -0.41 -0.19 -0.35 -0.09 0.28 -0.17
Total{-014 027 018 039 024 -017 002 028 -0.06 0.04 -0.13 0.78 0.22 -0.14 -0.17 0.10
acidity sk
Citric| 034 -023 -0.20 -0.05 0.05 016 013 -0.10 -0.29 0.06 022 -024 0.29 -0.27 -0.10 0.05
acid
Malic|-018 011 014 -006 0.22 -0.30 -0.15 -0.15 -0.22 -0.10 0.34 -0.05 0.37 -0.32 -0.33 0.34
acid
Succinic| 0.00 0.04 -0.11 -0.13 -0.38 -0.22 -0.29 057 055 -0.25 0.00 -0.21 -0.25 0.35 0450 0.18
acid * *
Lactic|-013 024 025 049 0.14 -032 -024 050 -0.05 -0.18 0.00 0.28 -0.01 -0.17 -0.16 0.08
acid * *
Acetic| 007 020 028 053 0.05 -0.37 -0.36 042 002 -016 010 0.05 0.13 -0.09 -0.19 0.21
acid *
Bri -0.61 056 -0.09 -0.10 -0.05 -0.25 -0.17 0.29 0.30 -0.39 041 -0.11 025 0.07 -0.04 0.60

nx sk * sk

Reducin| -0.17 026 0.04 0.15 -0.07 -043 -0.34 061 020 -021 038 0.07 028 012 -0.05 0.61
g sugar Kk : Kk
L 0.76 -0.92 -051 -045 -058 041 0.10 -0.04 0.20 -0.20 -0.32 -0.33 -0.64 -0.08 0.44 -0.76

0.86 -0.94 -0.45 -0.36 -0.49 0.37 0.11 -0.07 0.10 -0.08 -0.18 -0.32 -0.52 -0.14 0.36 -0.65
b 0.81 -0.95 -045 -041 -059 0.35 0.02 -0.03 0.18 -0.13 -0.27 -0.29 -0.62 -0.09 0.39 -0.76
Hue 0.27 -0.46 0.03 -0.29 -0.51 -0.01 -0.29 0.08 0.23 035 -0.14 -0.21 -047 0.32 028 -0.34
Intensi -0.58 085 049 055 061 -0.38 -0.07 -0.01 -0.27 013 0.26 039 0.75 -0.04 -0.48 0.67
ntensity sk kR % % ek Hokk ko kK
Total
phenolic -0.24 051 029 048 050 -0.34 -0.04 043 -0.30 017 0.04 028 047 0.12 -0.39 047
content
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continued

qE

= = S [e]
3 23 g¢= A5 58 2o . ZE L 8= 49 g C1a=!
e ok Algk

= 7] 2% A& 23 44;; ISy 2 °ld om TH AT Ty o] | 7
Isobutyl| 0.19 -0.19 -0.28 -0.21 -0.05 0.02 -0.02 032 -0.06 -0.12 0.02 -0.25 -0.13 -0.10 0.03 -0.15
alcohol
Isoamyl|-0.22 022 -0.11 -0.04 0.14 0.02 0.05 007 -0.07 015 -0.07 031 022 0.02 -020 0.15
alcohol
Glycine, ) i _

: -0.08 0.18 0.18 0.01 0.23 -0.19 -0.02 -0.21 -0.23 0.29 0.25 020 021 0.01 -0.16 0.21

aminoacet
ic acid
Acetic
acid, 006 002 037 047 0.19 -025 -0.20 0.02 -0.35 027 0.01 064 0.11 -0.11 -0.42 -0.10
methyl * *k
formate
Benzaldeh| -0.07 022 037 033 0.37 -020 002 -031 -041 028 031 011 040 0.05 -0.35 0.18
yde
Gammab) 15 000 017 -009 -021 -0.42 -045 021 001 022 023 -020 -012 030 -002 024
utyrolacto N
ne
Diethyl _ )

. [-0.05 035 025 023 037 -0.38 -0.18 0.39 -0.22 0.10 0.44 -0.02 0.43 -0.03 -0.33 0.53
butanedio N
ate
Ethyl _ -

025 002 001 018 0.02 -0.24 -0.20 054 0.02 -0.00 0.25 0.08 0.17 -0.00 -0.04 0.20
4-hydroxy N
butanoate
Benzyl|l 015 -0.36 -0.37 -0.33 -0.15 0.75 0.58 -0.39 0.08 -0.00 -0.42 0.00 -0.24 0.00 0.28 -0.55
alcohol ET T3 ET3 *
Phenethyl| 0.18 0.00 0.02 -0.02 0.09 -0.05 -0.01 0.02 -0.11 0.12 0.13 0.09 009 028 -0.07 0.02
alcohol
Butanedio| 0.03 -0.05 025 -0.22 0.07 -0.13 -0.13 -0.29 -0.16 0.37 -0.01 -0.22 -0.03 0.20 -0.03 0.15
ic acid
Benzoic| 004 021 074 071 0.68 -0.44 -026 -0.30 -0.84 044 022 050 056 -0.27 -0.81 0.10
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Table 33. EEAF9 771 &4

% 5% FAHA FEXY FEBA A

23 (n = 20)

AAHA A& K % w7

7NEE 7NE=E 7NEE 7NZE =
pH -0.13 -0.12 -0.07 -0.21 -0.22
Total acidity 0.26 0.52x 0.12 0.24 0.37
Citric acid 0.27 0.17 0.27 0.30 0.18
Malic acid 0.31 0.08 0.33 0.33 0.30
Succinic acid -0.36 -0.06 —0.60%x -0.31 -0.16
Lactic acid 0.23 0.04 -0.01 0.22 0.27
Acetic acid 0.19 0.08 -0.12 0.16 0.24
Brix 0.19 -0.15 -0.06 0.26 0.28
Reducing sugar 0.24 0.31 -0.12 0.32 0.41
L —0.52: —0.58s: -0.35 -0.53= =0.69x3#:x
a —0.45% -0.34 -0.34 -0.43 —0.58:
b -0.51 -0.55% -0.36 -0.50= =0.66x:
Hue -0.39 -0.50x -0.27 -0.32 -0.41
Intensity 0.615: 0.68::# 0.45x 0593 0.75%
Total phenolic content 0.34 041 0.13 0.30 0.40
Isobutyl alcohol 0.01 -0.23 -0.11 -0.02 -0.13
Isoamyl alcohol 0.08 0.03 -0.02 0.07 0.05
Sc'i)(’j‘:i”e' aminoacetic 0.37 0.20 0.35 0.44 0.41
'fi‘)‘;re;i;tea"id* methyl 0.36 0,02 035 034 0.26
Benzaldehyde 0.46% 0.29 0.53* 0.49% 0.46%
Gamma-butyrolactone 0.17 -0.16 -0.01 0.20 0.09
Diethyl butanedioate 0.44 0.41 0.04 0.41 0.44:
Efﬁ;’:jmxybutanoate 0.12 031 -0.31 0.18 0.22
Benzyl alcohol -0.33 -0.25 0.05 -0.41 -0.45%
Phenethyl alcohol 0.06 0.12 -0.12 0.08 0.04
Butanedioic acid -0.06 0.12 0.05 -0.07 -0.08
Benzoic acid 0.67xx 0.43 0.67xx 0.63% 0.57xx
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A1 HAE ol&F T sF =

AT A Vs BAE e HAIFE 7Mool ARREH . dwt
How HedA v 7|5k A Ade A Agste] Hdgks ekl
ME vE Azl dig Fdgh gboll FolA Aols FoA HAS AT o
of W&t A FE(fuzzy reasoning)oll A= Hitstd Adrp opd Jiel Az
E R vkgsty] wEel AuAy sdite] AelE adiE whshe AR
oty ¥ Aol = 967 e ARAE BAste] AHA VSR 2ARES AAIEA

olF HAFES F BAToEHA MR AN Ao]E WHstEE S}
Aok HA Y AL oW S W=Al st Fh(deterministic value) & & L‘r

Ehfo] A g sk 7] Aol gylsto], o2 goew 7 dF] A

mo('
_LL

M AbEo] s il o, FF ot wit o] Zbzbe] digte] 7%
websh wf Zbzbe] v dis) mHAoR P o dont ofd Hjs A
A<l 715Xk (overall preference)s #HTE ujol= e @54 Qs FAl
aEstofop st wiitol 2 ddabgel A Hggho] ukyo] s Ao 4l
Bwrh vobd & glvh ayuR AA VEwe Ans 9] AMgstE 3l B
U 4 B adld did Ve AdE FHete]l AA VsxE AAste
Aol g S =Y & Advh HAAFEL og A4 8o gig VEEE
Z3sle] AA VEEE FEse d a4 Uyoz BuEnk gt

B AT E AAAQ] 7Ekd J&Fe T Beal@d, & g, niy
hell ek 7%= FAF AE npegro g 7; & thdk 2n|A 7|EE FAF A

W= ol gkl AAARL 7ol el HA FEE HAASIT

- 117 -



WA FEe dumon WAA@e M7, WAZE vy 44, A
o #4 HHow pARTG dool YA@EH 2ol JelE 2 7
el gl ohd ole] gERA dEdor mask: 4wl HARPS AT

A=)
AEZ(WE TA

AL

=

fax)ek 24 a47F dde] #de A& E ARE Uede
AohA (D). olmf JFase= F7HA H=OHALE, 497D dul= 746kl
o}

PX) = {(x, ux(x)) | x€X, ux(x)€[0,1] } (1)

AN A&EEE HUg 1, A& 02 z2ted 2557 108 32 1 89
& a7t 1ol A&HE At HAYQE rste] 0ol S AERTF gt
= 9ot} 11 FIt FELS AEHE ARV FUALE F, owidgES ousth
= o= 2 (7), (8), (1007 o] Yl &= Ut
T 7 i PX)eF P(Y) Atelell 54 #AZ EAstH 1 BAlCl <A
ko] BA ¥ A (R, relation fuzzy value)eo] 2l (2), (3)3} o] AxrH T}
R(X, Y) = {(x, v, uR(x, y)) | x€X, vy€Y, uR(x, y)e[0, 1] } (2)
uR(x, v) = min[ux(x), uy(y)] (3)
Roll <199 #A gk, PXNE A8t 1ol tgsh= w3, P(Y)el 2 (),
(5)8} 7ol AL
PY") = { (v, uwY(y") | y' €Y, uY(y)El0, 1] } 4)
uY(y') = max[min(uX(x'), uR(x, y))] (5)
5ol wet [ eaxsRE A" HAARS HEA stue] fgor i
¥ 2] 3} (defuzzificaiton) & 4= 1t} Center of gravity of fuzzy set Woll 2] &}o]
P(Y')7} shube] #te= 2] (6)¥ o] Aibect

n n
C=X yiuyt"V/X ulyi) (6)
i=1 i=1

o714 C P(Y)S MARE shbsl @os 8% Aolth olshre H
F29 A4 L Visual Basic 91012 Z2a9e 443 AFEHR Fadag
t}.
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oW HAA7ZEY AFE Duncans® ThEH|wHo=z &
= S &

(3]
Nete] 7t Amel Witghol U@ £94 ol AAFACR, PCE SAS B

o 7 #sA 29le] Jolah AER

e Ame] 57 »}E}LH 27 3 (PB) S 417

o
;E
5
N
=
e
=
X
X
N
jz

H
—rfol 4919 Agaerz FASATHA(8-a),4 (8-b)).

PA = val/9)& + ua2/9t + ua3/3F + uad/voZ (7)
PB = ubl/1<9 + ub2/2s=9 + ub3/359% + ubd/45 9] (8)

S A~
A 4 Gase sem, -

se oe u, @, vzl distel 7 fEEE @

olv @t olm) PAU £&E: 9¥, u,
89 NESFE 1 HrbgsdAe NES Fitel digk vl&=E Yyt
(Table 34).
Table 34. #54 249 7ldxe] gt BsdAA €99} WESF 2
A A _ﬁ?% H E/\ 51
=0 1 2 3 4 =Ty
9] 6 10 40 40 96
gk 64 22 9 1 96
¥ 23 52 16 5 96
njt] 7+ 3 12 31 50 96

lo

PBU &&wE (A )9 a4 F s JFatdnt 12 s u
HAE 00® Sttt olnf &%k 1,0, 0, 09 2FolF BE FFEAA h&Ek
lo] Foixl Evte] =l &S ow e ok o] 4AE PAS PB
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SSIUSke BN Loy oTE g W 2l
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Asatel w54 819 FodRe AAGe] 2%EE 4§

A
22/91%, 0.29/5F,  0.26/%, 0.2/¥) 72 e

Fig. 12. %53 899 7|4 = HA .

0.5

E sb oo

ot

= X Qo ol

S 2!
= = o~ = H o = e :
AAFE, AHAN: F ST WEE A bar AAFEY 2E5E, AF4 bar:

7 gsA azel U@ /SRS dehls HAREPOE AAs PO
0 Ame] Pgasw A 103 2o AL

PC = ucl/1d + uc2/28 + uc3/3%8 + ucd/45 + uch/5%
+ uch/64 + uc?/78 + uc8®/8% + uc9/9% (10)
olwf PCH A£&%EE= 7 #54 add dsted 14, 24, 34, 44, 54, 64
74, 84, 98 He #eode] NEFE a9 AAFe] g vE&E e
Aow 20%Fe] BEAF FolA A(LIEREAF)E o2 S0 Table 363 2
o A& PAW AHEE 47HA fAtes T stue] fgascwt 1281
U= 002 stglth ofu] PAS] &%= 1,0, 0, 09 %3 PCe] #A= &
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Table 36.

ToR

i

—_—

junt

KR

puzel

A4r

96
96
96
96

6x4, 7

54,

0.02
0.03
0.00

Fed A A A 5k(R2)
0.01

20
13
15

o

0.21
0.14
0.16
0.06
34, 44,

et PCe] 914 gkt

25

29

26

20
A5 Ak

%

0.26
0.30
0.27
0.21

25
18
87
28

g

s
=
=

3}

PAS] A3t Abele] 47bA 7
0.26

0.19
0.33
0.29

g

17
21
11
28

0.18
0.22
0.11
0.29

11
ofgh, Bt &, vk, 14, 24,

0.07
0.04
0.07
0.11

T
AT

0.00
0.03
0.02
0.02

ga
2PN 2E5EE A DY 2k

]

T
o

.

al

S
i

!
0.00
0.04
0.03
0.00
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Fig. 13. 2%l
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Fig. 14. 207} 223

(a) HAAF2
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E BEAFY FEH AA 71529 HA .

.35

0.3

25 F

0.2 |

A5 b

0.1 |

05 F

o lem [H.TH .
18 2®d 3®d 48 s5® e®d 7x 8d oH
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continued

mE2E
O3
O4%

o8
moX

0.35
0.3 F RS
0.25
H 0.2
ar m5:
H 015 | D6x
| s
0.1 F
i LR A M
1 3 5 7 9 11 13 15 17 19

SEEXNF (12009 =M =2)

(a) 1-205=¢1: goindol, san, myungsan, sanmaeso, seohaean, dongback, naejang,
bohae, hanrasan, daegwan, maewon, hampyung, sunchang, naebyun, seobang,
moonjang, jiri, gwangju, maninsan, cham.

(b) 1-20=9]: goindol, san, myungsan, sanmaeso, bohae, seohaean, dongback,
naejang, hanrasan, daegwan, maewon, hampyung, sunchang, naebyun,

moonjang, jiri, gwangju, cham, maninsan.
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Table 37. 20717 HEAF F2€ AA 7Iz=9 HAAH H ¥ HAAH
(a) AAFE 719=E A& B+

% . =% e
9 15 a2 14 24 34 44 54 64 74 8d 94
1 goindol 6.04 0.01 004 003 011 022 0.3 0.3 0.2 0.03
2 san 5.84 0.02 003 003 017 0.21 025 024 016 004
3 myungsan 5.74 003 006 005 016 017 026 028 017 0.03
4 sanmaeso 5.71 0.03 0.03 0.1 0.11 0.2 028 0.22 0.14 0.05
5 seohaean 5.59 0.02 0.02 0.06 0.2 0.27 0.3 024 0.11 0.02
6 dongback 5.58 0 0.04 0.1 0.2 0.2 024 027 013 0.01
7 naejang 5.50 003 0.05 0.11 0.2 0.21 0.26 0.2 0.18 0.03
8 bohae 5.49 002 006 014 0.2 0.15 0.22 0.2 0.2 0.03
9 hanrasan 541 0.04 0.01 0.1 026 023 027 021 0.15 0.01
10 daegwan 541 003 0.06 0.11 0.2 0.21 0.29 0.2 0.13 004
11 maewon 5.40 002 004 006 025 022 028 024 007 002
12 hampyung 5.27 0 006 014 025 0.2 0.28 0.2 0.11 0.01
13 sunchang 5.20 003 0.07 008 024 026 0.3 0.2 0.07 0.02
14 naebyun 5.16 0.02 0.08 0.09 0.2 0.22 0.2 021 006 0.02
15 seobang 5.16 0.04 006 016 023 025 0.21 0.2 0.11 0.04
16 moonjang 5.07 0.06 0.11 0.2 0.22 0.2 0.21 0.2 0.2 0.02
17 jiri 4.88 0.02 0.07 0.2 022 022 027 015 0.05 0.01
18 gwangju 4.85 0.06 0.18 0.2 0.21 0.2 0.2 018 014 0.05
19 maninsan 4.78 008 0.13 0.21 0.23 0.2 019 022 0.09 0.04
20 cham 473 008 0.16 017 0.19 0.2 0.2 0.2 0.1 0.02
b) MEE JAEE AET AS

o~ =3 Eay
& AR T4

9% 19 24 34 49 54 64 74 84 9
1 goindol 6.04 0.01 0.04 0.03 0.11 0.23 0.26 0.29 0.21 0.03
2 san 5.83 0.02 0.03 0.03 0.17 0.23 0.25 0.24 0.16 0.04
3 myungsan 5.74 0.03 0.06 0.05 0.16 0.17 0.26 0.28 0.17 0.03
4 sanmaeso 5.68 0.03 0.03 0.1 0.11 0.23 0.26 0.22 0.14 0.05
5 bohae 5.54 0.02 0.06 0.14 0.21 0.15 0.22 0.22 0.22 0.03
6 seohaean 5.54 0.02 0.02 0.06 0.23 0.27 0.26 0.24 0.11 0.02
7 dongback 5.53 0 0.04 0.1 0.23 0.2 0.24 0.26 0.13 0.01
8 naejang 5.50 0.03 0.05 0.11 0.21 0.23 0.26 0.22 0.18 0.03
9 hanrasan 541 0.04 0.01 0.1 0.26 0.23 0.26 0.21 0.15 0.01
10 daegwan 5.39 0.03 0.06 0.11 0.23 0.21 0.26 0.22 0.13 0.04
11 maewon 5.39 0.02 0.04 0.06 0.25 0.23 0.26 0.24 0.07 0.02
12 hampyung 5.28 0 0.06 0.14 0.25 0.22 0.26 0.22 0.11 0.01
13 sunchang 521 0.03 0.07 0.08 0.24 0.26 0.26 0.22 0.07 0.02
14 seobang 5.20 0.04 0.06 0.16 0.23 0.25 0.22 0.22 0.11 0.04
15 naebyun 5.19 0.02 0.08 0.09 0.21 0.23 0.23 0.22 0.06 0.02
16 moonjang 5.14 0.06 0.11 0.2 0.22 0.23 0.22 0.22 0.22 0.02
17 jiri 4.87 0.02 0.07 0.2 0.22 0.23 0.26 0.15 0.05 0.01
18 gwangju 4.83 0.06 0.18 0.22 0.23 0.22 0.22 0.18 0.14 0.05
19 cham 4.79 0.08 0.16 0.17 0.19 0.23 0.22 0.22 0.1 0.02
20 maninsan 4.79 0.08 0.13 0.21 0.23 0.23 0.19 0.22 0.09 0.04
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Fig. 14°] 207FA] &/Fe] H&Ae] A7 EeE oA Ayt JAF& 3
AL Bato] &3 HAS =A80 0, Table 37915 2 HA kS v 9 % 3}
G (2 (6)o] ofdte] stte] Frowm WEE HAV|Tr=o F
Wil olw Hl# A s #AFe 9 HEo e iLE 77
2, 19] FA gtz tix|ste] Wkt FE4A 3 Table 3704 ¢F o] ¥ A F
2o 7o xE ALE3 A= goindol(l), san(20), myungsan(2), sanmaeso(14),
seohaean(3), dongback(13), naejang(6), bohae(11l), hanrasan(18), daegwan(7),
maewon(9), hampyung(19), sunchang(15), naebyun(s), seobang(12),
moonjang(10), jiri(16), gwangju(4), maninsan(8), cham(17)9] <o & HAA7EZ %=
7V = vdEb e, #eAAE AY Aol AAVIERS Fdas A A
3l A 3¢ maewon, dongback% Astais FAFSE 95 YERH
&9 7= E AHEE B¢%= FARSHAl drERSE

5

o 1=]
@ e

o] detel A AAdE 7 BREAFY AAAQ Vs HAgS e R
T F 4 (Hierarchical Cluster Analysis based on Euclidean distance and Ward
linkage)& AAlstol HAZ X7 FARSHA debd AlgE3te] 3]s gelet
Ak Ao AREE H A g dlolH = the-©] Table 383 2t}
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Table 38. 20717 E&AF FEd AA 712x9 HAAH

P
&9 A g

" 28 3"® 48 583 631 73 83 94

1 goindol 001 004 003 011 022 0.3 0.3 0.2 0.03
2 san 002 003 003 017 021 025 024 016 0.04
3 myungsan 003 006 005 016 017 026 028 017 0.03
4 sanmaeso 0.03  0.03 0.1 0.11 0.2 028 022 014 0.05
5 seohaean 002 0.02 0.06 0.2 0.27 0.3 024 011 0.02
6 dongback 0 0.04 0.1 0.2 0.2 024 027 013 001
7 naejang 003 005 0.11 0.2 021 0.26 0.2 0.18  0.03
8 bohae 002 006 0.14 0.2 015 0.22 0.2 0.2 0.03
9 hanrasan 0.04 0.01 0.1 026 023 027 021 015 0.01
10 daegwan 003 006 0.11 0.2 021 0.29 0.2 013 0.04
11 maewon 002 004 006 025 022 028 024 007 002
12 hampyung 0 006 014 025 0.2 0.28 0.2 011 0.01
13 sunchang 003 007 008 024 026 0.3 0.2 0.07  0.02
14 naebyun 0.02 0.08 0.09 0.2 0.22 0.2 021 006 0.02
15 seobang 004 006 016 023 025 021 0.2 011 0.04
16 moonjang 0.06 0.11 0.2 0.22 0.2 0.21 0.2 0.2 0.02
17 jiri 0.02 0.07 0.2 022 022 027 015 005 0.01
18 gwangju 006 0.18 0.2 0.21 0.2 0.2 018 014 0.05
19 maninsan 008 013 021 023 0.2 019 022 009 004
20 cham 008 016 017 019 0.2 0.2 0.2 0.1 0.02

T3 B2 A3 Table 399 2ok 3 1t AYE vy o A% 3
AR B o8 Al Ao ez EFHIIL A3RE AR goindol,
sanmaesoo, donback, myungsan, san A&°] 7} & J|sE HA g EXES
B Ao YEga e 2o 10719 ARV BESAT VEE Fhol

e 30 2 mainsan, gwangju, cham, moonjang, bohae’} & % %t}
o= Wk Hatgkol ofgh y Aol ofuet MAA S VsEe HAF TE

2 olgd PARMOR Wi AFgel A w99 Aot eoy A

HAe 715 BAS BF Bd@ AR oA X AFedAE wAgRE o &7

5% 2HE ANSA 37ow BRE ARt BUF 100062 AxdA gL

AFYF} JE FF AE 2% THH] YU o] AFS AWNHI FA 5

ol WojA Aow e} GF AR AHRAE AFA HRAF
3 3

od
ot
tlo
>
>
ofo
_O‘L
rr
Y,
=2
B =
e
=
2
N
X
e

9] dendrogram® Z =
o] AYE AHuw 173 23 9 A= 01252 YEls lirLJJr 3k A
= 0192 A7t S7hsk Ao 2 YerEth weA] 2 ATl ARgE 2070 Al
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Table 39. 3 234 EF X

of g £nA FEE WA 24 A9E vEow 123F0% AR

p=2
o

Class 1 2 3
Objects 5 10 5
Sum of weights 5 10 5
Within—class variance 0.006 0.007 0.008
Minimum distance to 0.046 0.052 0.062
Average distance to 0.068 0.080 0.076
Maximum distance to 0.085 0.120 0.114
ZF 8 W Al® goindol seohaean gwangju
myungsan naebyun maninsan
sanmaeso naejang moonjang
dongback daegwan bohae
san maewon cham
seobang
sunchang
jiri
hanrasan
hampyung
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Fig. 15. 20/} BEaF9 AAH< 715% HA dHeolge 23 £4 234

(a) Alad I3 &7
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Table 40. Al TR HF 3z A

0.190
0.141

0.125

0.125
0.190

0.141

or
o
ﬂ”
!
o
i
~&
M

o

o
oj
<
i

syl
e

B

5 Az} 20 AEe

=
£ %

2 yebytl =3 Wilks' Lambda test (Rao’s approximation)

7

ol
%0

T

™
!

—

O

o

=
b

)

NI

)

vheb

=
=

Aol

3ol A&}
th& AlE<Ql maninsan, gwangju,

=
p

2 eSS} bohae Al B A BEIXEoA] th

N
S =,

9/]

s

|

%
moonjang, cham A% ¥} zto]7} wWo] e

)
7K
N

k)

ﬂw_wo

N

M
of

’

al
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Table 41. 207} A8 T5E @ 4 AF 2794 &4 T A &&=
e BEA BEF ZF o A A=

Prior Posterior Pr(1) Pr(2) Pr(3)
goindol 1 1 1.000 0.000 0.000
myungsan 1 1 1.000 0.000 0.000
seohaean 2 2 0.000 1.000 0.000
gwangju 3 3 0.000 0.000 1.000
naebyun 2 2 0.004 0.996 0.000
naejang 2 2 0.002 0.995 0.003
daegwan 2 2 0.001 0.999 0.000
maninsan 3 3 0.000 0.000 1.000
maewon 2 2 0.000 1.000 0.000
moonjang 3 3 0.000 0.000 1.000
bohae 3 3 0.021 0.007 0.972
sanmaeso 1 1 1.000 0.000 0.000
seobang 2 2 0.000 1.000 0.000
dongback 1 1 0.997 0.003 0.000
sunchang 2 2 0.000 1.000 0.000
jiri 2 2 0.000 1.000 0.000
cham 3 3 0.000 0.000 1.000
hanrasan 2 2 0.000 1.000 0.000
hampyung 2 2 0.000 1.000 0.000
san 1 1 0.837 0.163 0.000
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Fig. 16. 24 ¥3d £¥%&.

3
A
AA
2 T X
A A X
1 -
X
® 0 | —a— — | 1 1
10_) X
o - 1
g
— °
[qV]
w 2 T
[ ]
_3 .
¢ ° 1=
—4 + A 2T
e
6 5 4 3 =2 A 0 1 2 4 5
F1 (57.81 %)
Table 42. HHEA A3} 2 F AAR
A=
from \ to 17 2 3T Total (% correct)
1+ 5 0 0 5 100.00%
27 0 10 0 10 100.00%
3T 0 0 5 5 100.0096
Total 5 10 5 20 100.00%5
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1. 7171843 5+ 23 daaA 24& & 42 AR
/I\jﬂ

b A AA-E #4259 wF 2¥E vEeE THd At =
< 7171 BAAE A7) 98 Ad#a Al (correlation coefficient) <418 A A 8F
S THTable 43). &M|A} 7|5 % AL Ao Aolgh 535 YEY bohae: ¥4
oANA AL AT. 27709 7171 EA A0 s e AR 24 234E Ay
X Hue, intensity ¢} benzoic acid’} ZFH2F R = 0.56, -0.50, -0.49= <] A<l 4
AAA S el W intensity$t benzoic acid: F7HE 2 =& SHS UEHY
= Ao YEY I ¥ Hue @2 S7HET5S 92 5955 Hole A28 e

stk
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Table 43. $F3 717184 FE%e) FA8A 2434 $94 A2 (1 - 19
= 5 Rl
(correlation coefficient) (p—value)

5 1 0
pH -0.09 0.73
TA -0.14 0.59
Citric -0.28 0.26
Malic -0.22 0.38
Succinic 0.34 0.16
Lactic -0.17 0.49
Acetic -0.16 0.52
Brix -0.11 0.65
RS -0.02 0.93
0.27 0.29

a 0.19 0.44
b 0.27 0.29
Hue 0.56 0.02
Intensity -0.50 0.03
phenolic -0.22 0.38
ibutyal -0.10 0.70
isoamylal -0.15 0.55
aminoacet -0.44 0.07
meforacet -0.33 0.18
benzaldehyde -0.35 0.15
butyrolacto -0.05 0.85
dietbutano -0.26 0.29
Etdhbuta -0.12 0.62
benzylA -0.06 0.81
phenethy -0.31 0.21
ButaneA 0.22 0.38
Benzoic acid -0.49 0.04

- 134 -



o
fru
w
=
ofy
U
o
¥
rlo
4
MN
o
f
2
d 1
o
&
=
N
2.
IS}
8
2.
lo,
o,
o
“?—‘
DO
SN
L
lo,
2
o
NS

Table 44. A28 7712429 &4 S5E AT, &%, Ida} 24
=t

Hue Intensity Benzoic acid

1+ min 0.74 6.08 120.67
(n=5) max 0.88 12.87 296.57
average 0.78 9.11 206.37

SD 0.05 2.78 72.48

2 min 0.74 3.63 71.95
(n=10) max 0.97 11.05 329.30
average 0.83 7.60 209.87

SD 0.07 2.33 av

3T min 0.80 4.90 0.00

(n=4) max 1.06 5.65 51.94

average 0.93 5.28 29.24

SD 0.13 0.37 26.58
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Fig. 18. Hue$} Benzoic acid B ## 3 EF¥HA EX %,

Hue vs benzoic acid
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Fig. 19. Intensity ¢ Benzoic acid 373 X

Intensity vs benzoic acid
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093 £ 0.13

0.83 = 0.07

0.78 = 0.05

Hue

7.60 £ 2.33 528 + 0.37

9.11 + 2.78
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206 £ 72 209 £ 77 29 + 26

Benzoic acid (ug/ml)
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Table 46. Add 7|78 A X9 Z T5E Ada, a2z, Jdzad 59
2}
1< 2T 3T
min max 3V gléa SD min maXx aygléa SD | min max &Y gléa SD
Fyx 538 654 601 042 | 508 669 599 054 | 549 674 616 052
A&7|AE | 544 78 645 095 | 390 810 621 136 | 459 567 488 052
QI 564 595 579 012 | 497 631 572 046 | 405 521 472 049
21 g 469 544 492 030 | 395 546 464 048 | 331 428 375 041
R g 479 579 536 038 | 441 567 516 043 | 382 477 424 048
i 467 510 490 021 | 423 582 485 046 | 441 605 532 068
gz 585 644 624 025 | 605 667 644 024 | 562 644 605 036
iy 472 669 575 072 | 464 595 516 050 | 400 541 474 058
Al gt 467 672 552 077 | 444 664 523 063 | 405 492 469 042
st 474 572 529 037 | 462 521 495 021 | 413 454 436 020
e 382 444 421 025 | 400 495 442 027 | 423 467 444 019
vtz 426 585 516 059 | 423 574 488 047 | 410 505 460 051
AFAAE | 315 403 365 034 | 349 572 386 067 | 328 605 492 125
w3 338 367 353 013 | 305 431 368 050 | 292 638 410 155
ol # 287 364 326 034 | 256 52 349 072 | 482 595 547 050
o] u] 359 426 381 027 | 338 505 407 061 | 556 7.05 647 065
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Table 47. 197} A& T8 E @ 4 AF 2794 &4 T A &&=
A HEA aEF ZF o g AEE

Prior Posterior Pr(1) Pr(2) Pr(3)
goindol 1 1 0.700 0.300 0.001
myungsan 1 1 0.605 0.394 0.000
seohaean 2 2 0.339 0.661 0.000
gwangju 3 3 0.000 0.006 0.993
naebyun 2 2 0.337 0.509 0.154
naejang 2 2 0.295 0.687 0.018
daegwan 2 2 0.355 0.641 0.004
maewon 2 2 0.293 0.707 0.001
moonjang 3 3 0.025 0.095 0.880
sanmaeso 1 2 0.313 0.660 0.027
seobang 2 2 0.332 0.668 0.000
dongback 1 2 0.202 0.797 0.001
sunchang 2 2 0.256 0.743 0.001
jiri 2 2 0.050 0.593 0.357
cham 3 3 0.001 0.005 0.994
hanrasan 2 2 0.054 0.944 0.002
hampyung 2 2 0.458 0.542 0.000
san 1 2 0.320 0.680 0.000
maninsan 3 3 0.003 0.013 0.984
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Table 48. F2 AXE °|&¥ HEAFY TF AEEY 23 &7 HAR

from \ to 1 2 3T Total (%ch?rrEec 0
17 2 3 0 5 40.00%
2T 0 10 0 10 100.00%
3T 0 0 4 4 100.00%

Total 2 13 4 19 100.00%
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A1 A 772 Ay gRE 242 §3 F8 24

2 AA

FASHE 74 A4S AT 77 BAA 44 e WA 28 0%
29 717] BAA 319 FBB

Aol el 7 Ee(EFE) B7kek sLE A
o] PLS (Partial Least Squares) regression #241o] o]Fo]xt}. ZAz}

+ Fig. 229} 2t} X-datax® & 27709 7|71 XA = skl Y-datas Al 59
AAAA 7sw=, o, ¥ v vhzvis=R shgivh Wik Ao FAH
a gEA oz e Aol 27709 #eEAY dE

(X-data)e]t}. X-data®] FAE(PC) 13 2+ Z2H7 dA| dolg¥se 20%<}
12%E Awstar glo] WA dole e WES Fwd] ¥ttt Wrje= oyt
I gAY A Y "elHE FAE 17 27 dA dolg e ¥ 60%<}
17%=2 AA "ol 77%E wdsts oz yeyth 77| RAAe EExE
A PCl Aog Q#Ad = ME(L ja, b)2F benzyl alcohol, hue?} X3
3 W © 2 3= intensity, benzoic acid’} WEF T PC2 S 2= succinic acid
7F PC29] =9 WaFo 2 yeutth 1 9l 52 AA plotel] WA #FEstAY
Lo Fow 27 Fof Y-dataE AWst=d G&Fo] wwgh o= ey
t}.  Y-data®] EFE 7]3¥(acceptability),Zt(taste), Bt Z(body), |
(appearance), 3(aroma) =% PClA o8 QEWHo| E¥3to] PClyo o287 &
of 28] &L intensity, benzoic acid, benzaldehyde®} =& ##HAS EFW AT
PLS regression =4 A3 oA A5l ¥ E Ay RW(Fig. 22b), BALEAZA
3 PCASF HAREA-7]S% PLS #49 A59 29 FARE 445 UeEtld
th PCl1 e&8¥om HukAQl 7ax HrldMe %2 HA+E yEyl goindol,
maewon, daegwan, myungsan, sanmaeso o2 A|57} X3 #hd oju] o]
F, dFF}deo] Fsle] 7|EZE FHS47F Wk¥ maninsan, gwangju, cham,

moonjang A& PC14e] dH EX39)
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Fig. 22. 717184 X Q7% 713 =(F2)%87F AF3H9] PLS regression ¥
A AT, (7124 23 A8 9G¥ ==E Table 199 23, 24, 25, 31 %)
o )=

a) 717184 A FE2B7t 530 ABHEA 2EXE=
1.0 —

1 aroma

b benzoic acid

citric meforacet
7 a acceptability
benzylA be;r%mgeag)é(t‘e taste
J b
malic
7 butanoA body
hue
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0 P! ibutylal appearance

1 isoar{"?wz;'f

] phenethy Taiethbutano

J acetic phenolic intensity

i et4Hbuta

brix
RS

.05 —

) sucgjnic
-1.0

-1‘.0 -d.S -d.6 -d.4 -d.2 6 0.‘2 0.‘4 0.‘6 0.‘8 l‘.O

RESULT7X-expl: 20%,12%/-expl: 60%,17%
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continued

b) A#AA EXEA AR EXAHE

PC2 Scores
3 —
] hanrasan
] san
B seohaean
2 —
] sanmaesu
E maewon
1 ;
] dongback
] manin jiri
4 gwangju seobang myungsan
0 — jang -
] goindol
] unchang
] daegwan
1
] hampyung
] munjang
2 naebyun
] bohae
3
] jiricham
4
PC1
T T T T T T T T T T T
-6 -5 -4 -3 -2 -1 0 1 2 3 4

RESULT7 X-expl: 20%,12%Y-expl: 60%,17%

2170 A 717184 A 9] PLS #4123, AARA] 774 A ] MEs A
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e 7l Ert e EAFES dAske Aol ol Folxth ol& Sl o el

l'E -1
M AARE 7171 I BAREA, 717124 9 V13 E(EE) WF Adeke] oW



o

AP intensity,
diethylbutanedioate, benzaldehyde, benzoic acid. 214 %¥ 117} &&2] PCA 4

A= Fig. 233 2ok FEqow ZAE A2 A5 HF(scores)® £
£ Uetla s o® vebd Aol zhzhe] 77| & Aol 7]7]

benzyl alcohol, succinic acid, 9T, ~F¥E,

Fig. 23. A& 1170 717184 dE<9 FAE 4 A3, (pC:39% VS PC2:18%)

PC2 Bi-plot .
1.0 — benzoic acid
seohaean
05 —
benzylA benzaldehyde
] hanrasan sdn maewon hampyung
sanmaesu intensity
) seobang
myungsan
1 dongback TA
0 — daegwan phenolic
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1 ! diethbutano  bohae
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4 L
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0.5 —
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PC1
T T T T T T T T T T
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RESULTS5,X-expl: 39%,18%

Fig. 24= AA" 114 717184 53 72=(F4) #7kEe] PLS 24
Adfolth, AukAQl plota $1°] Fig. 229 AR S Blov, X-data®l +
B(PC) 13} 27k 242 AA dele &l 35%¢9F 20%E Argstal 1o Al

dielefe] dr Amrb Asstdal plot bFol] Exste] REle] 7jofmrt vhe
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HFE AlASe] AwbA el mdo] o F=o]  FFFEn. Fig. 24+ PLS

regression A ZAY Z=AHH AR V|aE¢ IAENAN =" V2R U

H S HoF= THo|t) A#A++= 0.93(calibration), 0.76(validation) .2 o A

2 =8 o=8S ek wald AAgw 11719 BAXEZ o] &dte] AR

NERE o4 FEollA oAF Jhsd AoE Yt & AgelA ARSH

207N EEATe] AdAE 18 24A Aot fuzzy FE0M AdEE FHTES
%

Htgew FdeEE A4S 22 ool

Fig. 24. AR E 1174 7171 &4 X9} F2H 7} H43+9] PLS regression £4
43,

a) 71718 A FARI FES FBRA BEE

1.0 —
l benzoic acid
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0.5 —
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taste
] a
l bod
L y
appearance
0 —
A diethbutano intensity
TA
phenolic
-0.5 —
4 RS
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1.0 —
-0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1.0

-1. -0.
RESULT6,X-expl: 35%,20%Y-expl: 57%,15%
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continued

b) PLS regressionZ@ 3 7

X7z % A=3, Y75 % 4

32 dFA g A9 dHE,

65 Predicted Y
: Slope Offset Corr.
T 0.890342 0.567989 0.938508
0.726987 1.437683 0.761057
) san goindol
6.0 — san
i seohaean
] seohaean myungsan
- goindol
7 hampyung maewen
5.5 —
dongback
4 dongback sanmaesu
sunchang
sunchang th jan
— bi ganmaesu
naebyun naejang
b . jiricham seobang naebyun
50 — munjang seobang
g jiri
T gwangju jiri
munjang
7 jiricham
45 — gwangju
B manin
4.0 —
1 manin
35 —
Measured Y
T T T T T T T
4.5 5.0 55 6.0 6.5

3.5 4.0
RESULTS, (Y-var, PC)(acceptability,5) (acceptability,5)
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Ao R g4 Hud st AFFES gF(trainig)ol ©ste] kA H T
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Fig. 25. 154 Ad %9 483, , 283 (TH9Y HAR.
Profile : MLP 7:7-6-9-9:9 , Index = 6
Train Perf. = 0.889452 , Select Perf. = 0.567692 , Test Perf. = 0.895679
i Y
7
Table 49. AA7IS = HA g9 o g Add@#F} AAF dFH9 2
A
ARk 2%E
17 73 83 94

goindol 0.009 -0.064 -0.032  -0.006 0.009
myungsan -0.013 -0.001 -0.012 0.007 0.002
seohaean 0.000 -0.022 0.013 -0.004 -0.001
gwangju -0.022 0.029 0.020 -0.003 -0.014
naebyun 0.015 -0.012 -0.009 0.088 0.016
naejang 0.006 0.014 0.001  -0.041 0.006
daegwan 0.005 0.003 0.002 0.021  -0.003
maninsan 0.002 0.021 -0.022 0.031 -0.003
maewon -0.024 0.011 0.001  -0.052 0.017
moonjang 0.005 0.010 0.007  -0.023 0.001
bohae -0.002 -0.021 0.000 0.026  -0.004
seobang 0.008 -0.014 -0.003  -0.002 0.002
dongback 0.006 0.033 -0.016 0.011 -0.012
sanmaeso 0.001 -0.020 0.004 0.041 0.004
sunchang 0.017 0.004 0.051 0.097 0.027
jiri -0.062 -0.044 0.036 0.088 0.016
cham -0.011 0.024 -0.006  -0.060 0.004
hanrasan 0.007 -0.020 0.058 0.016 0.001
hampyung 0.008 0.010 -0.005 0.004 -0.001




TA, succinic acid, RS, L,

benzaldehyde, benzoic acide] 9707} A= om Al

= Fig. 267}
a, intensity, phenolic,

network

Fig. 27¥ 2t}

Profile : MLP 9:9-7-1:1, Index =2
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Fig. 27. 207}A
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Table 50. AFAAAN AxF 471 HEAFS ]85 A

AHA] % A4 A5 s
FAE 13.43 16.20 14.63 14.70
g393 1.30 1.34 1.47 1.34
= 2580.0 2727.0 44055 2964.5
Intensity 44.015 46.503 56.791 46.129
L 0.37 0.38 0.13 0.35
a 1.75 1.74 0.23 1.64
succinic 1.9236 3.4857 2.8571 2.388
Benzaldehyde 15.1256 36.1574 33.4113 28.6090
Diethyl butano 136.3978 163.1019 103.5083
Benzyl alcohol 23.1483 122.8518 9.1455
Benzoic acid 124.6840 212.5159 159.9078 132.9146
A 3 Ao dAdE HAe] uwEl A4S HAAISAT. AA A-FA A
ojgt HEAFo] A EAAA S HAAzS the ) okt
Table 51. JAFNH Tl 9% EEAFO FTEAAXY HAA 3
HAGZY 2&=
AB
14 24 33 473 5% 673 73 83 94
A3 0021094 0.025151 0.053388 0.159121 0.183911 0.285674 0.267563 0.152971  0.047225
A 0021094 0025152 0.053388 0.159128 0.183913 0.285671 0.267564 0.152972 0.047226
AL 0.02109 0.025156 0.053388 0.159154 0.183920 0.285661 0.267564 0.152976 0.047226
3 0021094 0025154 0.053388 0.159140 0.183917 0.285666 0.267564 0.152974 0.047226
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Table 52. Posterior Probability of Membership in sample

Obs From E#¥ A5 C(lassified into 57 153 253 353
1 % 159 * 1.0000 0.0000 0.0000
2 4 159 * 1.0000 0.0000 0.0000
3 A5 159 * 1.0000 0.0000 0.0000
4 =% g * 1.0000 0.0000 0.0000
mEba AzE EEATY] H2 BT 1 e AU
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Table 55. H&2F AzFAH 7€ ()
[ A=z3R | | Faug
[ S iuE BEAY 9E, AAE 5 BAStE Axste] $& e 20T
- A
ahadl B o] me,
[ 8% | [ A% A9 ne 9sE A5E Aol 5C ARE As(dE AR AEA) |
[ S | [ =49 a0 489 swn ams e,
S — ZShE SHE SEARA oe) WeEel AR ES ol s4ste] WE
PRARZ | s ware wro 4
wo S SR AW - HARKFF < (A FFE-F5brix) / (100-3
° PIE) Aoz 24-26brixs RF ).
5237} S dREgd AME A99S 9@ 3ol e ZE 1%0l3E st 49§
== Go) 9 35°38TAA WAl BATAA AE
L= —EEe] Feol 25C o 2ebA @RS ol 309 olF d/1A(EA)
45 o= vy
| o= | [ 2art 959 wade ooy pressE AHEEt] @3
e - ATE} B BEAS FRE A717] A8 16C Agdael 93 279
o o1 %4
AR BEEEEE S
o] 3 - dae HFHor Wl Ao filter pressE AHE3te] of 1}
(1A : 1pm-> 22F @ 0.4570.7um membrane filter)
- ATHoR A¥S deTF A%, D&, pH, o5, B0, D)
7_] 2~ y ) ’ 3 il ’
v T 2
) - e A W
% -7 & dzstel ug AFow RAAA AFow 1
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A8 B B4, 179 F9 pHrF 352, FAEE7F 9982 ThE AHA|
o] EFEAHpH 3.43-349, F4EE 13.65-14.4)0] vl A=7F v Hol3)
Eo] A& 69-78 Brix AlolZ kA 2 F zkol7F §le o2 YERYT
IS - F-IA-A5 o2 A vEwow, 2-5g/LAtolE AHAE
zto]Z  UEbWTh Malic acid %3 n3-+a3-IAH-AE £o8 eyt
Lactic acid o] &2 ol¢ whije Ueut FoasS A5-13-od-94
o072 AFL 452Img/LE FUdor tgE Akx] 9 - 2H(220972538mg/L) o
a 7ol A =2 S JHAI JSdH 7 BEAY ARE E43% 43
ol L value ¢ a value, b value ©] Al 7I1X 25 7F3 =A YE
valuex= white®} black® WEE UEUs AxE TEF FHPEE & F
t}. a valuex red 9 green Abeld] A#AAAEZ yE M,
blueAtel o] F##AE vebdTt o2 I3 1ol v

iy

flo

Ll

d
>
_‘azzrﬂﬁmlrmrﬂoﬂ

valuet= yellow

b
BEAsd wa ¥
1}
N

FHEs & F Adnh v JJ2 o] Al 7HA gle] M 9 A vUsterng X
EE3s & F AAJY Hues MAAS 2W 8t intensity A9 X371 E 4

g3t &
B = AXoltlh Hue:e 420/520nm= YEFWHOI AW, intensity® 420nm+520nm
2 Yetoj ¥t &a A Hue, intensityd #4243 Huet o] 0542, A
2 0573, 0] 0.761, =7&°] 0565 ©|Art. intensity™ iL7%o] 37.066, 4ol
935, 450l 60495, o] 314632 % Hue, intensity & ©F A-Fo] AsA
= AT

S
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Table 56. AtAE &

3 94 28 <3
pH 352 349 346 343
A% 9.98 14.40 1478 1365
Brix 70 69 70 78

44 . 2 .
#4% (g/100mL) <i0.(?2> (30?03@ <r0.5072> <i30.7180>
29% (mg/l GAE) 2538.64 2209.09 4521.82 237091
Hue 0.542 0573 0.761 0565
Intensity 37.066 32,935 60.495 31.463
L 0520 0.29 0.180 0.235
a 3.055 1.850 0505 1110
b 0.760 0.410 0.165 0.255
Malic acid (mg/mL) 0.1106 0.1616 0.1748 0.1588
Lactic acid (mg/mL)|  3.3569 2.8707 18213 28656
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2. Az BEAFY olshety 2 A

e AANA FAT BEAE ol§itel AxF BEAT BEAFS

mUHyg st wE A4 5 pHeF FAP=e] WS Fig 28, 299 #t}
Lee(2002)9] =%olMe 2& d ELxFo| oF 15g/L2 FA4+S #H7lste] pHE
32-347F0l 2 wrEQla, F AnE wadd F HAA gasdvha ®ask]
Cha(200D)9] =2 98 HEze] n&y &S 543 A3 25 pH 3522
Hskgl o, Campbell Early =g 982 3o X=FE A3 Kimo| =
ol ostd wagel wEk pH 33914 34H =7k kb Fbebdlen Amis

]
364, A&l 362, o] 36, Lol 3582 WE Aol IS

=]
M dAder 254 S7HleS & 5 Atk Choi(2005)] =2ollA EH&4t
1]

o T EE 2 aEdurt oAl S F B 8dEda, 19
F¥eFE 982 ¢ Kimed =wd 9Jairs F4ert daEs & 5 dsdd
2 oA F A= AOACHH 9ste] 435 tartaric acid®] %<& ot
btk o1 A davh AL AFRE Zvlde gAisitrt dx 254 SUts)
T AT BT AN nFe] A9E, 2719 FAETE 99R8E thE AbA 9
A(11.85/13.65/14.78) K.t} 9} W oRE AIZ Fole HAaehA] g 2EHe W

373 0] 16.2, =730°] 147, AFo] 14.63, 1173 °]

1343g/Lt. vl #asdhs 43S Hole Faddds =5 v 2343

Ll
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Kim(2001)
, =71l 2lbrix® 7}FEAI 7120 FEAIA 11.4-12.3%H 9] o

W, 19 145%0] 4oz o
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Lee(2002)= =8oA =
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EEFE AFd] F AETdHFS AT Lee(2002)0] =% Jatd T=F
9

stk 2 AydA e 2Ha A F dAlsdEol 744 A5 4521.818 mg/L a
538.636mg/L, 3 2370.909mg/L, &4 2209.091mg/LZ H°] t& A E
FHl A & dHS By B E 209 ARAAE FUhsitrr 1 ol &
Hadte] Leed =83 2 AFS Bt HAF F dAsdHe 13

2680mg/L, 874 2727mg/L, 4~ 4405.5mg/L, 7] 2964.5mg/L o] A Th.

Fig. 32. 2a4A F F =TI ¥s
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K

Lee(2002)5 9] =wddA BH YEF+= 2g 159S IF$ =2 malic acide] 7+
27F A A 1AL, lactic acidE malic acide] 3o 2 lactic acideE EE 2092
A2 F438 F7rete]l #HE malic acid®] e 32-4.2g/LAFol el B 138}S]
of B3 wraE BExFo {72kl A9 lactic acid, succinic acide AR EF
A AEHA &kow citric acid’F 10.098-11.676mg/mlZ 717 o] A
o} acetic acid®} formic acid Hgt v gF A QoW Az 7Ee] {24 Afolrt
= o2 YERYT citric acid®} malic acide= & A&

2% 91al, tartaric, succinic, lactic, acetic acidi= FHEF A &gl 2 2ol A
malic acide HE7F AZE Ado] 48] HAsAa HE 1094 HE Ax
Ho 2 AATA FAHAT}. HF malic acid®] FHS 13 021, % 021, 3
A 020, 5 018g/LZ o] 7M v 38 HAY. lactic acid =3 malic
acidel #Zo] wael FAlol wAs HAsAth. HF lactic aicel FEFS BF
045, 84 024, =3 0.19, a2%°] 0.18g/L= malic acide} ¥Ho]#H o] #HAE 7}
< ¢ F AAT malolactic fermentation< malic acidE lactic acidZ 7 kA
22 malic acidE AYH oz ZHAA7)a, AyHOZ total —aciditys: S& F
ATE T3 Lee 59 =olA = malolactic fermentatione A% YXEFE F X
g oe A "Jdan Busidoh AT 2 Ad3elA = malolactic
fermentations A 717 ZAE shA &%k7] ol malic acid7b
lactic acid®¢] #3%ko < o oAAXY. wetA HEAF
oA malo-lactic W& HojpA &2 FHo=m AAZT. trE {74 A
succinic acidE= FAl°] 348mg/ml, A& 2.85mg/m1, <% 2.38mg/ml, L% o]
1.92mg/mlZ EFSEt) citric acidE succinic acid®th Awrdow g & 4
A9l FA o] 489mg/ml, L% 4.74mg/ml, =% 442mg/ml 74 +3.30mg/mle] STt
acetic acid= 1F¥ FHAANE HEHA &koen I HFAME 7zt

o

0.19mg/ml, 0.22mg/ml°] A= A= }.

_4_4

A
F 9

32
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Fig. 33. ¥ &34 < malic acid®] ¥ 3}.
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Huex 420/520nmE UERHo] X w, w57 A ZAE WA dAgstz A u zhe
WStz SRt B 30 ol FelE AME trastel AF hueghe

A3 A9 vl=stAl YEbgth HE huedt> 7ol 0547, 4] 0562, F5 ol
Fol 0.567°]t}. Intensity B3 hue} o] S7FstAthz A A3 #ast
7} O

T3
st FolE HATE HZF Intensity #> 1L 4401, A 4650, A+

Lee(2002)9] =iollAe= XEF 2]
o2 Frpsttta Baskgin & Aol M wEtE B L ovalued 4
HE xoe= S7HEAY HAaEHE

Tod= MM F7MES & 4 stk L ovaluest

b
i

5 Aztel v]5=3lY Leed] E=Fo|A 9 a value: 3 5}

T g Fo HoUs ¢ Wl HAa v Ao HRAth HF L value: i
037, B4 038, Ae 013, &% 0.35°]t} a value 9 b value & t} L value
o} H]s=3k Folr2 WIES B 4 vk HF g value = 2% 175, A 1.735,
A5 023, «F 16493, b valuex= 1%e] 0415 4 0395, & 004, =F
036010t %, B4, =382 Al 7HA kol 719 HISz3k FAoy AFE &4
8] we Fhol U2 Aow Wol AFAYe HEAV M 2 FHsHA F=

- 180 -



Fig. 35. ¥2 34 % hued W&}

1.2
10
0.8
]
3 06
- —— =V
0.4
—— 1%
—-o— g4
0.2 - —~+— 3=
=&
00 T T T T T T
0 20 40 60 80 100 120 140

Time(days)

Fig. 36. 2234 F intensity %3}

100
—— 1) &
—o— g 4
80 v 3 3
= &
> 60
‘D
c
Q
£
40
20
0 T T T T T T T
0 20 40 60 80 100 120 140

Time(days)

- 181 -



#4 F Lo #sh

ol

Fig. 37.

&0 X0 gp R0
w0 &0 <H

0.6

pote

T
0
=)

0.4 1

X o = o =
(=] o =} =] =}
anjen 7

140

120

100

80

60

40

20

Time(days)

#4 F azte] W

od

o

Fig. 38.

140

0 X0 gp %0
™ w0 &0 <

aneae

Time(days)

- 182 -



TR

#4 T bk ¥

1.0

ol A

=]
o

F7]

%

& Aow Yeud.

o)
T

_x]

=
=3

) o}
- 183 -

=

NYRES A2 fASET Aol7h Bol A ekskeh

ol

Fig. 39.

| 1 5
Mo o AT
N e
g - X om
B me
0 X0 qip R0 ol mr
= w0 R0 <H i ™
- 8 i
brtt T X @
(S
o XA
o -
B s 5
¥R 0
ﬂ T X
L o —~ BIAETY
" =o®
A=) X
z T &
-8 F A< R
o, ©
- 3
J7A|
- g ur &
e
=
w5
- ] A
o o WP
T
— N - o zmw e MU
3 g 3 S g 3 3 o
oo
o %o o
~
Moy
i) ‘Mﬂ ﬂAIL
P —
X ol

2 AE® A5 Aol o

g
-

il
T



Table 57. FF AAE Ax HEEAFY 0|33 54

24 23

2% 24 % &%
pH 3.58 3.60 3.62 3.64
FAE 13.43 16.20 14.63 14.70
Brix 10.2 10.7 11.1 9.6
1.30 1.34 1.47 1.34
93 (g/100mL)
g (+ 0.03) (+ 0.05) (+ 0.04) (+ 0.02)
Z¥H = (mg/L GAE) 2,580.0 2,727.0 4,405.5 2,964.5
dFE 16.4 16.4 15.8 16.0
Hue 0.547 0.562 0.754 0.567
Intensity 44.015 46.503 56.791 46.129
L 0.37 0.38 0.13 0.35
a 1.750 1.735 0.230 1.640
b 0.415 0.395 0.040 0.360
Malic acid 0.2174 0.206 0.189 0.2155
. |Lactic acid 0.1877 0.2402 0.4555 0.1973
Organic
acid Succinic acid 1.9236 3.4857 2.8571 2.3880
(mg/mL)| . .
Citric acid 47478 4.8925 3.3099 4.4220
Acetic acid ND 0.1952 0.2285 ND

* ND : not detected
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Table 58. F EE&AF F7|4E 4 25
t]i-{nelte Name kovat 1&?:2 ‘): 4% ;(;;C' (ug/gliz} 27
7.818 Ethty butanoate 1035 1035 13.5981
8.304 2,4-Pentanedione 1057 1050 9.7427 9.8490 9.2491
9.120 Isobutyl alcohol 1091 1084 786864 705434 619080  77.4165
10.107 Isoamyl acetate 1127 1118 9.7851 137023 8.8641  15.3300
10.708 1-Butanol 1146 1138 8.4669 5.0537 4.5962 54166
11.538 3-Penten-2-ol 1172 1172 7.9092 6.1478  29.0780 7.0007
13.227 Isoamyl alcohol 1221 1205 960.6129 976.1977 740.9262 997.6764
13971 Ethyl hexanoate 1241 1229 11.8638 164115  26.3578  15.3811
14557 3-Methyl-3-butene-1-ol 1256 1224 4.3095 4.9495 7.9261 6.8985
14.672 1-Pentanol 1259 1246 6.1854 4.6369
15.144 p-Cymene 1271 1264 1.1661 1.2504 1.5477 1.5330
17562 3-Methyl-2-butene-1-ol 1332 1318 2.1882
17.706 3-Methylpentanol 1336 1325 3.0739
18.678 1-Hexanol 1360 1350 7.2501 6.6688 7.5509 3.1171
19.122 (E)-3-Hexen-1-o0l 1371 1360 0.4689 1.8907
19.966 (Z)-3-Hexen-1-ol 1390 1381 3.5428 2.5326
21.369 Acetic aicd 1426 1475 161.9865 686678  20.8236  30.8133
22.771 1-Heptanol 1460 1454 3.8532 2.0840 1.9698 1.8907
23.100 Furfural 1468 1469 3.9039 1.7193 1.4070 1.3286
24.130 2-Ethylhexanol 1492 1489 2.1801
24.317 Ethyl 3-octenoate 1496 1484 1.4196 0.3647 0.4690
25.390 Benzaldehyde 1525 1516 334113 361574 286090 151256
25.819 Propanoic acid 1536 1535 18.3534 8.1797 8.0668 8.5848
26.363 Linalool 1550 1546 16.2240 165157 9.9428  14.9723
26.577 2,3-Butanediol 1555 1538 36.3519
26.935  Methyl propanoic acid 1564 1568 433992 286029 254667  37.4563
27.364 Diethyl malonate 1575 1573 19.1139  10.0032 116312 11.5486
28.638 Terpinen—4-ol 1606 1600 44.6667 231217 22.7906
29.382 Butanoic acid 1626 1627 15.2100  13.8065 104118  11.6508
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continued

t]i-{nelte Name kovat 1&?:2 ‘): Y (;o/r;c.(ug/r:':l% B
30.155 ¥-Butyrolactone 1646 1623 738699  66.8964 459151  60.0936
30.770 Decyl acetate 1662 1679 3.9596 3.9347
30.942 Ethyl bezoate 1667 1661 88.5700

30.942 2-Methyldecanoate 1667 1636 66.3278
30.956 Ethyl benzoate 1667 1661 87.9138 50.8396

31.700 Diethyl succinate 1686 1673 163.1019 136.3978 103.5083

32.244 aa-Terpineol 1699 1697 624117 625721  65.0503  52.1731
32.902 Verbenone 1718 1707 61.7019  20.9963  17.7751  26.9297
34.734 Citronellol 1768 1766 11.3568 9.7427 9.2393  11.5486
35478 Phenylethyl acetate 1788 1788 2.7378 3.1260 2.5326 2.5550
35.678 Myrtenol 1793 1793 1065207 824743  79.3079  57.8963
36.008 Geraniol 1802 1848 3.9039 4.5848 2.4383 4.3946
37.338 Hexanoic acid 1842 1832 236769 357406  25.7950  29.9957
37.725 p-cymene-8-ol 1853 1846 69.1548  42.0447  81.2308  42.4130
38.640 Benzyl alcohol 1879 1874 122.8518 9.1455  23.1483
40.071 Phenylethyl alcohol 1921 1921 1034.4828 1104.8847 812.7770 1044.1260
42.204 Maltol 1986 1954 4.6644 6.9814  10.0366 7.7672
42733 Phenol 2001 2000 31.2312

44.450 Octanoic acid 2056 2047 714291 766346  64.7437
44.465 3-Phenylpropanol 2057 2046 49.8381

46.053 p-Isopropylbenzyl alcohol 2107 2101 11.2047 6.2520 7.2695 8.1760
47.012 Ethyl cinnamate 2139 2130 1.3689 3.7512 76139
50.904 Decanoic aicd 2269 2400 7.4529  24.7475 17.8339
51.176 Ethyl anthranilate 2279 2273 80106  10.8368 129913  13.6948
55.769 Benzoic acid 2424 2410 1599078 2125159 132.9146 124.6840
63969 P-4 Hydroxvl phenyl-2= o615 9994 121173

utanone

- 186 -



oy

Fed 7]

A 44

i 7

fu
L.

ol 713 ell A

1
=

A

=K
Y
0

_XO

i

_XO

e

A -0l A]

o

fck gepd o 2

A

Fol bl ol A BT

i

s

ER N

i

o171

1
=

Ao AR 3

=

[a13

sfof o

S

o}
o)

fol g st

o) 2

oA 7= A3

!

o

oz A8 NFEHE AYAG

]

A
=t

=
K3

tel et o AXI

)

Q

v
=

°]

4 48

-

A

Q) ZAbsh 3

Al A

3

Table 59. F4714##A

oh =H

34 - 35

10 ©]
7 ol

- 187 -

Brix




I

X 8 &

oo

=K
M

ze)

X

&

o}
£
Hr

2

B

=
Tor

4
or
T
il
nze)

wir

Oy
xr
)

R

zel

wmo

o

X
R

el

wK

plo
i~

Hn

s
ol

N

=

Nk

)
r

K

xr
il
il

i
Q)

puzel

NI

27
Hr

2

B

#5-)

i

R
e
N
_,_Oﬁ

oy

AT
ol T (8

o)
N
—_

N
Th T
1

)

o Fuzzy &

rugel

N

o TR

%

)

o714

p

Z

(

A1

il

- 188 -




woF 7] =

)
W

Ul

-7

s

Al 2

o
]

B

N
22

o
o

o

i
nze)
wr
il
ol

fsi3
=

Stfel 71

A &

i

el

EXREIIS R

Hn

| 9}

 sol= 7lolstel et Ats .

o £5%

7}

d 5

7

K
<0
o
)

Gl
Br

o\

Y
R

Aol whelH

ki3

_CH

t& 7 7]

d|

gkl FHAdel 71

el =y 3

3|

=
o

#4 7 7

EIREASS

el

Fef ek oA AXI

A
o ©°

sloll 58] 7}

]
ZS|

22|

0
"

24 R Astgoln el

&=l

o
il

B

N
22|

Y
=T
g

nze)
i
Q]
ol

S}

Heleh Abs e

J|

71

- 189 -



M9 & d7ied e

[l
00
=
ok

A1 ATAY Akl BE

I
=& g H

—
N
>

=3

7b S

y
Sl

- Sensory and instrumental characterization of Korean raspberry wines,

Food Chemistry FiL

- Classification of Korean Rapseberry wines by Linear Discriminant
Analysis and Artificial Neural Networks, American Journal of Viticulture and

Enology Fi 0=

.
U St s
- Sensory and instrumental characterization of Korean raspberry wines,

20061 6 3F=t2]3E3)5)3

¢
of
X
ofr
N
i)
i
o
oo
rot
Ji
ML
R
N
lo
o |
i)
o
N
td
ofh
=
k3
~
(o,
N
I
@

L AkdAl 7lzold B A8

N

¢
r o3
-4
i)
=
LS
oX,
)
u |
i)
D)
j:&:l
oj
ol
2
N
ofl
oxl
>
e
ki
N
M
r [*]
o
2
=d
ot

- 190 -



A5 2
142 F3l BEAAY 2R s

ki3

MM Fa

)
7| 2

K

aﬂ

Aol o
deha 4 glode oA

kv
=

ki3

oo

a3t8

k)

&

EZ2AF ]

o HAF Az=d A

o
Gl
~x

oy
=<
=K
ﬂ
W~
ol

- 191 -



ol

10 &

|

K0

<

Tor
=1

==
1o

- 192 -



m
oK
?_
|

=L

K0

|

(2002)

Z7] 7. KFRI Report

&
T

A}

]
B

3} o179, KFRI Report (1994)

(2003)

=1
-

ALYl

3

pe
T4 AFA] Bar KFRI Report (1998)

A 3] <. Modified Fuzzy K-Nearest NeighborZ

(2002)

7
O
ﬁo
)

B/

o

o

o
_Zrl

el

Ho

op
of

e

o

% ke )k Ake) 330 20-26 (2000)

3} 7)1 2 26-30 (2004)

3]#] 26: 55-70 (2001)

o5 F. WA (Fuzzy) °] & =

261 776-780 (1994)

1

o
<

~X
N

K
<
i

—

X
o

0
Hin

- 193 -

S
<l

34k (2003)

S A

=

T8 H a1 A(
s=3}18r3] %] In Press (2004)

i

e
1l



FEAN, FUA ATUATL ol §F HA FH A Axd, FFYRA G

T e BeY At FEIERE AT AFE AL L AF D,

gk 2 E 7 79 KFRI Report GA 0402-0260 (2003c¢)

Amerine M. A., Singleton V. L. Wine. An introduction, second edition.

University of California press, Berkeley, CA. pp.117-133 (1976)

Boccorh R. K., Paterson A.. An artificial neural network model for predicting
flavour intensity in blackcurrant concentrates. Food Quality and Preference 13:
117-128 (2002)

Brochet, F., Morrot G.. Influence of the context of perception and wine
cognitive and methodological implications. Journal Internationales Science

Vigne et Vin. 33: 187-192 (1999)

De Lorimier A. A.. Alcohol, wine, and health. Am. J. Surg. 180: 357-361
(2000). Also available at <http://www.medicalfriendsofwine.org/alchowine. htm>
(2001)

Ferrler J. G., Block D. E.. Neural-Network-Assisted Optimization of Wine
Blending Based on Sensory Analysis. Am. J. Enol. Vitic. 52: 386-395 (2001)

Fischer U., Roth D., Christmann M.. The impact of geographic origin, vintage
and wine estate and sensory properties of vitis vinitera cv. Riesling Wine.

Food Quality and Preference 10(4/5): 281-288 (1999)

Gao J. T. X, Gerrard D. E.. Application of fuzzy sets and neural networks in

sensory analysis. Journal of Sensory Studies 14: 119-138 (1999)

- 194 -



Toannou 1., Perrot N., Hossenlopp J.,, Mauris G., Trystram G.. The fuzzy set
theory: a helpful tool for the estimation of sensory properties of crusting
sausage appearance by a single expert. Food Quality and Preference.
13:589-595 (2002)

Jack F. R., Steele G. M.. Modelling the sensory characteristics of Scotch
whisky using neural networks-a novel tool for generic protection. Food

Quality and Preference. 13:163-172 (2002)

Lawless, H. T. and Heymann, H. 1998. Sensory Evaluation of Food:

Principals and Practices. Chapman and Hall, San Francisco.

Lee JE, Shin YS, Sim JK, Kim SS, Koh KH. Study on the color
characteristics of Korean red wine (II). Kor. J. Food Sci. Technol. 34:
164-169 (2002)

Lee SJ < 4%1. Application of fuzzy control to start-up of twin screw

extruder. Food Control 13: 301-306 (2002)

Lee SJ, Kwon YA. Fuzzy reasoning for sensory evaluation of sausage. Food

Control (submitted, (2004)

Lee SJ, Lee JE, Kim HW, Kim SS, Koh KH. Development of Korean Red
Wines Using Vitis Labrusca Varieties: instrumental and  sensory

characterization. Food Chemistry In press (2004)

Lee SJ, Rathbone D, Asimont S, Adden R, Ebeler S. E. Dynamic changes in
ester formation during Chardonnay juice fermentations with different yeast
inoculation and initial brix conditions. American Journal of Enology and

Viticulture 55! 346-354 (2004)

- 195 -



Lee SJ. Noble A C.. Characterization of odor-active compounds in Californian
Chardonnay wines using GC-Olfactometry and GC-Mass Spectrometry. Journal
of Agricultural and Food Chemistry, 51: 8036-8044 (2003a)

Lee SJ. Finding key odorants in foods gas chromatography olfactometry
(GC/0). Food Science and Biotechnology 12: 245-538(2003b)

Lee SJ, Umano K, Shibamoto T, Lee KG. Identification of volatile components
in basil (Ocimum basilicum L.) and thyme leaves (Thymus vulgaris L.) and

their antioxidant properties. Food Chemistry 91: 131-137 (2005)

Lim J. J. A modest proposal for a supply-weight wine scoring system.

Molnar P. J.. A model for overall description of food quality. Food Quality
and Preference 6: 185-190 (1995)

Park WM, Park HG, Rhee SJ], Lee CH, Yoon KE. Suitability of domestic
grape, cultivar Campbell’s Early for production of red wine. Kor. J. Food. Sci.

Technol. 34: 590-596 (2002)

Raptis C.C., Siettos C.I., Kiranoudis C.T., Bafas G.V.. Classification of aged
wine distillates using fuzzy and neural network system. Journal of Food Eng.
46: 267-275 (2000)

Verdu Jover A. ], Llorens Montes F. J., Fuentes Fuentes M. M.. Measuring
perceptions of quality in food products: the case of red wine. Food Quality

and Preference 15: 453-469 (2004)

Vlassides S., Ferrier J. G., Block D. E.. Using historical data for bioprocess

optimization: Modeling wine characteristics using artificial neural networks

- 196 -



and archived process information. Biotechnology and Bioengineering 73: 55-68
(2001)

Wilkinson C, Yuksel D.. Using artificial neural networks to develop prediction
models for sensory-instrumental relationships; an overview. Food Quality and

Preference 8(5/6): 439-445 (1997)

Yegge J. M., Noble A. C.. Proceedings Am Soc Enol Vitic 50th anniversary
annual meeting, Seattle, WA., Am. J. Enol. Vitic., special edition, 28-31 (2001)

WWW.winecountrygetaways.com

www.wset.co.uk

- 197 -



	인공지능기법에 의한 과실주의규격 및 기준표준화기술 개발 연구
	요 약 문
	목 차
	제 1 장 연구개발과제의 개요
	제 1 절 연구의 개요
	제 2 절 연구의 필요성

	제 2 장 국내외 기술개발 및 시장 현황
	제 1 절 국내외 기술 현황 및 문제점
	제 2 절 국내 주류 시장 현황
	1. 주류별 출고현황 및 생산실태
	2. 주류의 수급 및 소비

	제 3 절 국내 복분자 산업 현황
	1. 생산량 및 생산지역
	2. 재배면적 및 재배농가
	3. 복분자 주류업체의 현황 및 매출
	4. 복분자 지원사업 현황


	제 3 장 복분자주의 품질평가 기술 개발
	제 1 절 국내외 과실주 품질 측정 기준 비교
	1. 국내 과실주 관련 규격
	가. 주세법

	나. 식품공전

	2. 국외의 과실주 관련 규격
	가. 프랑스
	나. 미국
	다. 일본
	라. 독일
	마. 영국


	제 2 절 품질 평가 방법 및 기준의 작성
	1. 품질에 영향을 미치는 인자
	2. 과실주의 품질 평가 방법

	제 3 절 물리․이화학적 및 관능적 품질 지표 조사
	1. 재료
	2. 실험 방법
	가. 물리․이화학적 특성 분석 방법
	나. 관능특성 분석방법
	다. 소비자 기호도 및 중요도 분석
	라. 통계분석

	3. 결과 및 고찰
	가. 물리 ․ 이화학적 품질 지표 분석
	나. 관능 품질 특성 분석 (묘사분석)
	다. 소비자 기호도 및 중요도 분석
	라. 기기분석, 묘사분석 및 소비자 기호도 조사 결과 간의 상관관계 분석



	제 4 장 퍼지를 이용한 복분자주의품질 등급 선정
	제 1 절 퍼지를 이용한 품질 등급 분류
	1. 퍼지 추론 방법
	2. 관능적 요인의 기여도
	3. 전체기호도
	4. 퍼지데이타의 군집분석을 이용한 등급 판정
	가. 군집분석을 이용한 등급 분류
	나. 판별분석을 통한 군집분석 결과 확인


	제 2 절 품질 등급 지표 선정
	1. 기기분석과 등급 결과간의 상관관계 분석을 통한 품질 지표선정
	2. 등급별 복분자주의 관능특성 분석
	3. 품질 지표를 이용한 등급 판별분석 결과 확인


	제 5 장 인공신경망을 이용한 품질예측 모형개발
	제 1 절 기기분석 결과의 다변량 분석을 통한 주요 분석치 선정
	제 2 절 이화학적 특성치에 의한 관능특성 퍼지값의 예측
	1. 인공신경망 연산 방법
	2. 인공신경망에 의한 퍼지값의 소속도 예측

	제 3 절 관능특성 퍼지값에 의한 등급의 예측
	제 4 절 Case study: 제조된 복분자주의 이화학적 특성분석에 따른 등급 예측

	제 6 장 복분자주의 제조공정 기준 설정
	제 1 절 우수 복분자주 생산 업체 조사
	1. 제조공정 설문 조사 결과

	제 2 절 제조공정 기준 (안)

	제 7 장 복분자주의 원료 기준 설정
	제 1 절 지역별 복분자의 특성 분석
	제 2 절 제조된 복분자주의 이화학적 특성 분석
	1. 제조 과정
	2. 제조 복분자주의 이화학적 분석 결과

	제 4 절 참여 기업 관련 원료 기준 (안)

	제 8 장 목표달성도 및 관련분야에의 기여도
	제 1 절 목표 달성도
	제 2 절 관련분야 기여도

	제 9 장 연구개발결과의 활용계획
	제 1 절 연구개발 결과의 활용
	1. 학술논문 및 발표
	가. 학술논문
	나. 학술발표

	2. 산업재산권

	제 2 절 연구개발 결과의 활용계획
	1. 산업체 기술이전 및 적용
	2. 기타 과실주 업계의 제품개발관련 자료로 활용


	제 10 장 연구개발과정에서 수집한해외과학기술정보
	제 11 장 참고문헌 


