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ABSTRACT

1. Classification and Collection of Genetic Resources of wild grape in Korea

A. Classification and Collection of genetic resources of wild grape

A total of 120 species of genetic resources of wild grapes were collected in Korea. The
genetic resources of wild grapes collected were classified into 75 species of V. amurensis,
12 species of V. coignetiae, 17 species of V. flexuosa, 4 species of V. thunbergii and 12
species of variety depending on the figurative features. Those species most widely
distributed in Korea are V.amurensis and V.coignetiae. V. flexuosa is found in the southern
region of Korea and V. thunbergii in the coastal area of the southern region, Jeju Island

and Ulreng Island.

B. Morphological characterist by Wild Grape Species

(1) Morphological characterist of V. amurensis

The dark green mature leaf is deltoid in shape. The leaf has 3 to 5 lobes and shallow
upper lateral sinuses. The arrangement of the lobes of the petiole sinus of the mature
leaf is wide open and the shape of the teeth of the mature leaf is convex on both sides.
The prostrate hairs on the tip of young shoots are dense while the density of erect hairs
on the tip of the young shoot is absent. The anthocyanin coloration of prostrate hairs on

the tip is dark copper red.

(2) Morphological characterist of V. coignetiae

The green yellow leaf is orbicular in shape. The number of lobes is 3 with shallow
upper lateral sinuses. The arrangement of the lobes of the petiole sinus of the mature
leaf is wide open and the shape of the teeth of the mature leaf is convex on both sides.
The prostrate hairs on the tip of the young shoot are few and the density of the erect
hairs on the tip of the young shoot is absent. The anthocyanin coloration of the

prostrate hairs on the tip is green yellow.

(3) Morphological characterist of V. flexuosa

The dark green leaf is cordate in shape. The single lobe of the mature leaf has convex
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teeth on both sides. The prostrate hairs on the tip of young shoots are few and the

anthocyanin coloration of the prostrate hairs on the tip is dark brown.

(4) Morphological characterist of leaf about V. thunbergii

The deltoid-shaped leaf is dark green. The leaf has three lobes and the upper lateral
sinuses are very deep. The arrangement of the lobes of the petiole sinus of the mature
leaf is closed and the shape of the teeth of the mature leaf is convex on both sides. The
prostrate hairs of the young shoots are very dense and the anthocyanin coloration of the

prostrate hairs on the tip is green yellow.

C. Morphological characterist of flower types and Pollens of Wild Grapes

The flowers of all the wild grapes collected are dioecist. The female flower of the
wild grape species has a hermaphrodite flower structure with both pistil and stamen.
However, it also displays the physiological female flower type in which the filament is
bent outward. The male flowers of wild grapes are physiological male flower types with
5 to 6 stamens and filament and an atrophied pistil.

The germination rate of the pistil pollen by wild grape species was 0.0% but that of
male flowers was 60.2% to 65.3%. Furthermore, the pollen type of pistil by wild grape
species was an acolporated type without furrows or germ pores. However, the pollen
type of male flowers by wild grape species was tricolporated type with 3 furrows and 1

germ pore in each furrow.

D. Morphological characterist ang Growing Stage by Wild Grape Species

The budding date for wild grapes was April 10. The flowering date of V. amurensis
was the earliest at May 17. That of V. coignetine and V. thunbergii was May 28 and that of
V. flexuosa was June 8. The harvest date of V. thunbergii, V. coignetiae, V. thunbergii, V.
amurensis was around Sep. 10, Sep. 13, Sep. 15 and Oct. 5, respectively. The shoot length
of all wild grape species displayed the most dynamic growth from mid May to mid Aug
after the flowering season. In addition, the berry size of all wild grape species rapidly

increased until late July after the flowering season.

E. Genetic Variability and Relationships of Wild Grapes of Korea Using RAPD Analysis
The genetic relationships in 6 species of Vitis were investigated using RAPD(Randomly
Amplified Polymorphic DNA) sequences analyses. In RAPD analysis, thirty four of 132
arbitrary primers showed polymorphism. The amplifed fragments ranged from 0.2 to 1.6
kb in size. The dendrogram was constructed by the UPGMA clustering algorithm based
on genetic similarity of RAPD markers. A total of 13 accessions were classified into 5

major groups corresponding each species at the similarity coefficient value of 0.67.
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2. Genetic Characterisitics by Native Wild Grape Species of Korea

A. Disease resistance tests by wild grape species

All wild grape species showed resistance against Botrytis cinerea. In particular, it was
verified that Cheongsan and Cheongpung, the V. amurensis species, had very high
resistance. The species in V. amurensis and V. flexuosa showed resistance against Colletorichum
acutatum. Cheongsan and Cheongpung in V. amurensis and V. flexuosa showed very high
resistance. Resistance against Plasmopara viticola during the growing period was found in
V. coignetine and V. flexuosa species. V. amurensis and V. thunbergii were most susceptible

to disease.

B. Analysis of Functional Substances Occurring in Wild Grapes

The chemical composition of wild grapes was generally similar to that of new wild
grapes. Native wild grapes had a higher sugar content than new wild grapes, at 2.3°Bx.
The native wild grapes showed high brightness, redness and yellowness. The
anthocyanin content of V. amurensis was 0.5 to 2.5 times as high as those of typical
grapes, 16.6 ~ 50.2mg/100g. Total polyphenol and DPPH were 1.5 times as high.
Moreover, ASTS and SOD were also higher than in typical grapes. The polyphenol
content was different in the V. amurensis species. Antioxidants were found to be very
high in the V. amurensis species. In particular, the resveratrol content of V. amurensis

was 2.1 times as high as typical grapes.

3. Breeding of New cultivar Using Native Wild Grape

A. 'Cheongsan’ Using Native Wild Grape

‘Cheongsan’ was obtained from the cross between KW-03 (female) and KW-10 (male)
in grape breeding program for cold resistance and high functional red wine in 1998.
‘Cheongsan’ had a budburst on 7 April, flowering on 18 May, and ripening on 22
September, at Chuncheon. The weight of berry was 1.0g. It had total soluble solids
(TSS) of 16.2 °Brix, about 2.6 °Brix higher than TSS for Gearyangmearu, and acidity of
1.12%. Anthocyanin of ’Cheongsan’ was 304 mg-L" compared with 16.6 mg-L" for
Gearyangmearu. It had a resveratrol of 0.20 mg-L”, about 0.08 mg-L" higher than that
of Gearyangmearu. The clusters were cylindrical-shaped and had circular, juicy, and
black-skin colored berries with abundant blooms. Cluster thinning was not required
because of moderately dense berry setting, which resulted in low incidence of fruit

cracking. Flower type was female flower.
B ‘Cheongpong’ Using Native Wild Grape

"Cheongpong’ was obtained from the cross between KW-03 (female) and KW-10 (male)

in grape breeding program for cold resistance and high functional red wine in 1998.
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"Cheongpong’ had a budburst on 7 April, flowering on 20 May, and ripening on 25
September, at Chuncheon. The weight of berry was 1.1g. It had total soluble solids
(TSS) of 18.8 °Brix, about 3.04 °Brix higher than TSS for Gearyangmearu, and acidity of
1.06%. Anthocyanin of ‘Cheongpong’ was 48.2 mg-L" compared with 16.6 mg-L" for
Gearyangmearu. It had a resveratrol of 0.25 mg-L", about 0.08 mg-L" higher than that
of Gearyangmearu. The clusters were cylindrical-shaped and had circular, juicy, and
black-skin colored berries with abundant blooms. Cluster thinning was not required
because of moderately dense berry setting, which resulted in low incidence of fruit

cracking.

C ’Narae’ Using Native Wild Grape

"Narae’ is the pollinizer selected by natural seedlings of V. amurensis species “KW-03",
which was the male flower species collected by the Gangwondo Agricultural Research
and Extension Services. The unique characteristics of "Narae’ were verified from 1999 to
2006. The germination period of 'Narae’ was April 5 and the full bloom stage was May
20. The pollen germination of ‘Narae’ was 68.2%. 'Narae’ showed superior affinity with

"Cheongsan’ and "Cheongpung’, the female flower species.

4. Red Wine Quality Produced from ‘Cheongsan’(Vitis amurensis)

The characteristics examination was performed after producing the wine using the
high functioning 'Cheongsan’, Campbell Early, and MBA. Especially, ‘Cheongsan” was the
species cultivated for red wine at Gangwondo Vineyard in 1998 by cross pollination
between high functioning wild grapes. It has been shown that the pH and the total acid
content of the wine obtained from Cheongsan wild grapes is 1.44%. Especially, the total
acid content of the wine produced with Cheongsan wild grapes was about twice higher
than that of Campbell Early. Tannin, phenol, and anthocyanin contents of the Cheongsan
wild grapes wine were 2,939mg/L, 1,516.2mg/L, and 1,882.4mg/L, respectively. These
values are 2-3 times higher than those of Campbell Early and MBA. Also, the
anti-oxidants levels of Chengsan Meoru Wine (wild grape wine) is 5,413.9mg/L, which is
2.3 times higher than Campbell Early. Although the acidity of Cheongsan Meoru Wine
is little high, the chromaticity and the aroma are outstanding due to the high percentage
of anthocyanin and phenol contents. Since Cheogsan Meoru Wine contains high rates of

tannin, it can mature for extended time, and maintains excellent anti-oxidants.

5. Actual Cultivation of Wild Grape Species 'Cheongsan’ on a Farm
Three species of 'Cheongsan’ wild grape have been actually cultivated on 12 farms
including Samcheok since 2008 for the practical test. The functional features of those

species will be strengthened and those species will be expanded to farms in the future.
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@ A4HT %Y 54
zzol shye @A, 4 A4sh 4E S48, $45E
5 48 A% Aol G ARAN AL Bahe] 2 2

A sk A 2) A 27d 8t A 27d 8t
<7I¥ 12> Vitis & A& 3% T

(3) SEM(scanning electron microscope) ©|-&3F 32 g3 54

Zv7v o] g1go| mE A% sHES AFH3te] Karnovsky's&H 2% glutaraldehyde, 2%
paraformaldehyde, 0.05M phosphate buffer(pH7.2) o 4TelA 417k o] 1A g & 1M9]
phosphate buffer2 20TCo|A 58 7102 33] AF3IATE &4 ethanolZ ALoA 7}
7t 3024 313l 100% ethanol® 30%-2] 23] =33 th.

g4 Fol= A|EE 100% amylacetateo] 24A17F & JAIHAZE (critical point drying,
Hitachi model HCP-2)& 3§ ¥ FXa(gold coating, Emitech model K-550)& 3}<]
SEM(scanning electron microscope, Hitachi model S-2460N)°. 2 773 3} %ot

@) & Lol

shEato} v x= 3 1%l Boric Acid 10ppm, Sucrose 10% 2.2 FAsle] H 3k & 7|
st7]ol JRshet sES iRl 9ol AFE & 25Tl A 520413 viFS ol sS dARAS
A ARSI

6) MF 2 5 54

o7 Aol MAAL = FHo] AA Y79 e0%cld B wo] IxE S35
3, As7lE el 70~80% BE7F MFHAL W] I, & A%E e A Fa
o] 70~80%7F d<=3t A71E SAHst] ZALSEAH. EF Ax ARE B4

=
Zo) 34 AYTE ol§3e] Qs F SYWIE 119AA 159 BHos

6 \F FE HFL5A
e FaE LS 105015 SR AHTS T 10708 A3 8k
= =

(7) RAPDE °| &% vF T3 32 £4
h A&
FHE @A), AFAE), ARF @AF), HAEREAE), FHF EEAE), 7
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#AF TEQA%), T FoEE wuF QAER)YE T 659 13AES AMgsiaT B
Aol AFEE Vitis 9 AEE I 117 2ok

(44) RAPD &4

Ao A1-8&F DNA®S FZEL Murray ¢ Thompson(1980)°] ®WH-S wstom
DNA+® ND-100UV/VIS spectrophotometer(NanoDrop Technologies, USA)Z A& 3
10ng/ = 3] A8t PCRS $13 DNAZ A}83t3ith PCR2 Williams & (1990)9] W&
sk o ™ DNA F3% 2 VertiTM96-well DNA Thermal Cycler(Applied Biosystems, USA)Z
Tt

RAPDE 93t primer= Operon AF®| random decamer 132E 7 (OPB, OPF, OPI, OPN,
OPO, OPP, OPQ, OPD 01-20, OPE 01-04, 08-20, OPG 08, OPV 01-08, OPW 01-11)& A}-&
St PCR 202 94T 523 WA 2] 3 &, 94T 45%, 36Tl A 45%, 72T A
4525 cycleZ 3} 353] WHESE & 72TA 1083 o FAAAHY. SZH DNAE 1.5%
agarose gelel Z7]9% g ¥ UVslolA] Gel Documentation System(Alpha Digi Doc,
USA)Z ZY3tAtt. #A% HlE $$ markerZ+= 100bp DNA ladder(Bioneer Co.,
Korea)& AM&-3} 3T
FATA E42 S Yehlle =9 {50l mebd 1 B 002 A & 7}
= o] %4 7 ©(OTU, operational taxonomic unit)Z 3} 7|% A& 3 H(data
matrix) S ZHAsIAT FRAEL= ]accard coefficient A|2XFH O Wzt FAIE X+ AASH
%, NTSYS-pc Z213-& o] &3t H|7t54tE=H(UPGMA, Unweighted Pair-Group Method
using Arithmetic Average)ol|l w2} %33}93\11}.
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i 1-1. RAPD 45 93 Vitis & A=

R ASF AZA()’

East Asian species

V. amurensis 2 GWVA-01(a),Cheongsan(f),

V. coignetiae 2 GWVA-10(b), GWVA-03(e)

V. flexuosa 2 GWVA-02(c), GWVA-06(h)

V. thunbergii 2 GWVA-04(d), GWVA-07(g)
European species 2 Rizamat(m)

V. vinifera
Intercontinetal hybrids 3 Gaeryangmeoru(k),

V. spp MBA(i), GWVA-11 (1), GWVA-53(j)
ME EFIE
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2. A3 W 3@

FU AYHE £ AN F 12045 S FHIATHE 1-2). & Fug
st Y4HF 75A1%, MF 12415, AHF 17415, 7HAHF 4415, HE 124)%F
= ACRE YHFERZ A jbopo] YA XS,
GEAY F2 BXYT, JHAHFEE et

ALE] AT

i
10 oX,
MR

T s #9409 i

oo 75 Axde HAadd

i 12 B, A7, A, AR, A, AR, 9, T5, A=dd

Al e 17 2, BE, A, Ad, A&, AT =Rk
7hak v+ 4 Ad, s Jaj ok

HE 12 AE, Ad, o9, T8, AF -

Z A 120 }

U A HEFFY EF= YW F(Vitis amurensis Rupr.), V-5 (Vitis coignetiae
Pulliant), 7}vF#®F(Vitis ficifolia Bunge var. thunbergii auct Korea), A ™ F(Vitis flexuosa
Thunb.) o2 FFIFL i, B2 63 IHTOE RIS, T2 Vitis amurensis
e HIET 40F ol v A R,

FYuete] AAHF BEXs dRoE AFEZEY WFUtY FHEd A4, 59
ST EAMTEH MEY] ASEstA] 74 AN gt A EIE A8k A tHFig 3).

Sl AT 4F-L G F(Vitis amurensis Rupr.), ™F(Vitis coignetiae Pulliant), A} ™%
(Vitis flexuosa Thunb.), 7}v} ™ F(Vitis ficifolia Bunge var. thunbergii auct Korea)Z 4|, ©]

= AEFY Frxe 5HOR Adx &7, 14, AAA9 B3 (100-1200m)7kA] 6 A
T, g5 AFEe FERbe FHCR EI 500-1,20000 WA EEIH. HS =
TEE A4S AR HEI 200-800m Atelel WA EESE a1, MEL FIE= v
Uike 4292 100- 400m Abelel] &gt

FHFe Ae BE ZAAGCNAM FlsAl Adetsla, A= F8 0 dbop A xa

300-12,000mell A A8k ot v F= g Rl BlsjA v AAYX o] Ao M9
kool A a1 300-1,000moll A A S ok AW F= F2 FHEAYG Agy FdA Y,
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() M% 39 89 2 8% g3 54
Ens e 8g wepd P48, ded A48, 4 S48, ¢

A Il
Fo] M2 e AZolFAEoltt AEdY P2 5
K

Sick. Sl AE e G
24 g FEol gon £EuUrt Hoz Hol AN B wEt 940 I

dolth A% vlF de] SHE FEW FEol BF EA3
C BHHTEE AAD Dot FEdA How FelH AL oK ANH Tz 245
Atk B £RE GEol HHHo] A9 fu FEUst FEW 56 EANE 98
Fe2 2AHAHIY 15, 6).

= A Pt v 5 2w

<" 15> S AW E FE g 154

ek SR
<39 16> FU AT FW

dEWe s A= T 24.6im, AMUF 23.2m, HF 224m, Z7HoFHF 22.4me] )

i, FEWY s A7e ST 221m, AT 21.5m, WF 20.3m, 7HFAHFE 201 m=
AA A 248mET gFE A2 A7|9H. 53] 4FEY shito] #EY SR & FHE
ZALE ATHGE 1-4).
i 14 5 AAHT T2 E A7) (] ym)
2 e F i A = F Zhat A &
4 24.6+2.0 22.4+12 23.2+1.0 22.4+1.1
T 221426 20.3+1.2 21.5+1.1 20.1+1.0
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Aol vl A o] i Wolge BE AT FoM 0.0%E W WolstA] ok
9kal, o] sh wolg& AAHF T 602% ~ 682%AF019] WolgS UEFATHE 1-5).
wEbA RS el Adste] S4E vehlla, e A $43 S4& el

¥ 15 FU AT S el s (91 - %)
iy S5 Lai R Ao F Zbet A F
&E 0.0 0.0 0.0 0.0

T 65.4+1.4 60.4+0.9 68.2+1.2 63.5+1.2
shEgE JAAME A Hee FHY i = NAHZIE A ol 7o
Zo|l= WolFo] 3707F o, HF -°4 oy 3RS Fo] gle FHE stEdolFo] AF
e FHAS ¥ (acolporated type)olil, FEW &9 ﬂl"ﬁ:% b delol 59 FXE
shiol 3719 Zeo] 3 o' FE A}°l°ﬂ wolg U= AFzHd (tricolporated  type)©] 21T
! |5 01%111 2393, FEY s

et g s Wolgel flE FUEA Wopr} o
2YUE 2F02A Wobt FFHOE o FIHHAY 1),

e 9 BAEAS i 163 2o Te YHF 475g HF 43¢, AHF 107g,
P E 74g o1, BYHFTS IHF 11g AT 08g AT 07g 7HAHFE 04g
o)Atk BEE 7t HF 18.2°Bx, AT 18.1°Bx, W F 17.6°Bx, WF 14.0°Bx +°]%
o At SeF 0.84%, HF 048%, AT 0.36%, 7HAMFE 0.38% ol ATHEE 1-6).

HFe geiest UG, WT, AE DFY, A ANE AFFo 2 ZAF AL, AvlE
G b AR, WF, AT, A E 202 dehgthad 1)

E 16 AYRIT 38 BA5A

n F FEFT 5 g A= 3R F
TE ®) @ % By ) zAe M
G 7 475 1.1 9E 17.6 0.84 3.4 =3

- 443 0.8 a4 14.0 0.48 13 53
A= 10.7 0.7 AF 18.1 0.36 13 53

I R 7.4 0.4 A= 18.2 0.38 2.0 Ry
7N e T 53.0 1.1 A 14.1 0.98 24 s

204 £ 1. ANEHAT A



A = Pt v 5

<3y 18> AYPT 8 4 FeH 54

G) T T2 AES
A Fe Wolrl= 49 497 H 49 6402 ANt WA 15AHE AHA7]7
we Aoz yewth Astrls geFrk 59 179 Fog Wy, shiAeE, ves 2
7k 549 2897, AHETt 6% 19 ~ 64 8%7401043} 7= ZH Ao 7 249 2
%

-

zZ}

7P wgal, 4F 849 169, AHF 849 18, M F 8¥ 2¢ w£o ' YEiNH. I %7
= FA717F 7P wE 7}11}?1 mF7F 94 10% 3, AHF7E 99 15974, 4771 108 059
73, MF7F 109 10897422 YeESTHEE 1-7).

% 17 AAHF TE Qs € &7

. H‘°}7l N3k7] 24 7] =
i=) =
T 33 (2.9) (2.9 (2.9 (2.9)
o 4.04 517 8.16 10.05
FHF S 4.04 517 - -
o= Sl 406 5.8 822 10.10
o Tz 406 528 - -
Sl 405 6.08 818 915
Al =
= S 406 6.01 - -
rE 4.05 528 7.24 910
ZFe Je) =08
T=X - .. - -
7N e T ke 420 6.10 8.15 10.09
Mz FE M7 & 59 30€E7MA 5ol A AT 6€FE 79D S4Ad5
A A T 8YFHe A5 A= A4S el =9 QAT T8 A0
< M F7F 71 S ASS UElWa, ool AHF, AFHFERL, o] HFERI,
Az Aol A AL A FEE YESTTHIE 1-9).

127 A2AAEH SAF AFoR JEETh 52V 6AUAA Pulgge] Eu
ARHA5, 78 FEATEE o] EE W27 wwe guiw, e,

M, A, ik e o YEh T2 1-10).

oAt £ 295



AEBmm)

0
520 530 &9 619 629 74 19 w28 88 @18 w8 91 9T w2l
EARE/)

<29 19> S AEFE FE A we xR <ad 110> S ArT $E A mE AR 47

(6) RAPDE °| &% I AAHF FH2 £4

Vitis & 2129 FA#A £4S 93l Operon A9 F 132709] random primerE A}
ate] 1374159 =HFE°] sl RAPDE AAste] SZH =9 471 23 A% 3 347) <
primerE AWSATHEE 18, 19 1-11). SFH F WE F= 278921, o] T 934
(polymophism)S UERH W= 857](30.6%)HA Tt Primer B o 27719 ¥4 WMEE H
gom, ywz 1937/l L3 M= F4Ss YeRdgla, S8 DNA == 1 A7)}
0.2-2.3kb7}A] G-FeHAl YEbSTHZ ™ 1-11).

Ma b cde fghljk1lm MabocdefghIlTjkI1lm

OPD-13 OPD-16

Mabocdef ghljkIm Mabcdefgh TjkI1m

OPD-18
<71% 1-11> OPD primeE ©|&3t RAPD #X4ALH

206 = I, Al Znt



Random primerE ©]&3% SEZFWHS T3 &F/F Ee TWH EFdd Adx AL &9
DNAE 7HA1% #e 4o F3%d DNAE fod & i, AAHolges FHE 7HAx
JARE F Atolol A HoAzl= FEAT AFe AFF EAVF de Aew dEA e
o], Vitis & 79 2% 132719 primerg ARSI E B35t T3 AFAZES Hol=

primere= 257§(18.9%)% ®luw & StA Yyt
E 19949 o] primerd] @} FFIF TG FFoll zolvt UM
primer oA monomorphism< YEIW & primere §IoH, A9 ojf
%HEJ MEse =2 434S Uede WF 135 gt o3 &
& HWE7t AgolF AEA 7| ¢h-43te]l DNA ztol7h 4lste, F3hX| o}y
o2 F39o A #MF FEL 1T 2 heterozygousdtth= Ferguson &
% < UE A7 239 E A dh

o
kD
I
ox
N
I
&
o
L

3 1-8. Vitis & 2]&E9] RAPD #24¢] ©]§% primers.

Name Sequences('5-'3) GC content(%) Tm(TC)*
OPC 07 AGGGGTCITG 60 32
OPC 08 TCGGCGATAG 60 32
OPC 20 GAAACGGGTG 60 32
OPD 03 AGCCAGCGAA 60 32
OPD 05 GTGACGTAGG 60 32
OPD 08 TCCGCTCTGG 70 34
OPD 13 CTGGGGCTGA 60 34
OPD 16 GGTGACTGTG 70 32
OPD 18 GGTGAGGTCA 60 34
OPD 20 ACACACGCTG 60 32
AVARAGE - 62 32

Description of primer as given by Bioneer Corp.

"Meting Temperature by nearest-neighbor method

o]¥3, ¥ FFY gIdAHo =z Qe 257) primerteE MF 13F S ZFE FET
o} doz 33 RAPD 427 dojzl 8571¢] polymerphic
ndE ZE=3FsA o]He Z=38E bandE 7FA 3L similarity coefficientE AFE-$F THH
= FEL FAEE SASAIL, o] ARl 7123 UPGMA Wi s 3
A% A7 A dendrogram2> 1¥ 1-12¢8F 2ok £ H 6F BBAAY FAIE FH>
0 o, AA 67§ IFoE FHHAL

2. oot & 297



£ 19. RAPD bandE ©| &3 U AAHF 1359 FAF AFi%

No. VA-01 CS VA-02 VA-30 VA-06 VA-10 VA-4 VA-07 MBA MA-11 MA-12 GRM RIZ
VA-01 1.0

G 0.66 1.0

VA-02 064 0.64 1.0

VA-30 0.62 068 062 1.0

VA-06 068 0.68 067 058 1.0

VA-10 0.66 0.64 066 0.63 065 1.0

VA-04 056 0.66 064 079 060 063 1.0

VAQ07 063 062 072 057 068 075 057 1.0

MBA 060 060 055 062 060 060 049 059 1.0

MA-11 056 0.60 056 062 060 058 052 057 069 1.0

MA-12 060 0.60 057 059 064 063 058 064 070 067 1.0

GRM 056 053 056 052 057 054 045 060 0.69 062 071 1.0

RIz 054 057 052 059 052 051 055 052 064 071 063 067 1.0

EZ 2y 112 Mt 2ol HF 13FL
ATk 1 1FL

T2 A2 0.68°04
S 2 (V. amurensis) GWAV-012} A F(V. flexuosa) GWVA-020] 1Tt 1

A eNIFeE EF

F2 WF(V. coignetiee) GWVA-030]ATh. MI1HF2 F™F(V. amurensis) GWVA-04, 3,
AN F(V. flexuosi) GWVA-06 ©IAth. 47152 7MA™ (V. thunbergi)Z GWVA-07,
GWVA-08°]th. 50282 Fu]&ET 2 MBA(V. spp.), MEFAFoIULE 61858 FHE(V.

vinifera)®] Rizamart ©] AT}

—

O

T
053

<19y 112> #

208 % I, AEHATZD

Sl

058
Coafficisnt

= 5% 3 A HF dendrogram

T
o

GWVA-01
GWVA-02
GWVA-03
GWVA-04
Cheongsan
GWVA-06
GWVA-07
GWVA-08
MBA
GAeryangmeoru
GWVA-11
GWVA-53
Riazmat



ol weks LRV, amurensis) 7541, W (V. coignetiae) 12415, A™F(V.

flexuosa) 17A1%F, 7vobA ™ (V. thunbergii) 47

, AH (V. flexuosa)= e

al

3

510

£

Az 7}

A e, 74atA (V. thunbergii)<

amurensis) 2} (V. coignetiae)

=]
T

=
EA4

4. M5 FE I3

o

)

=
HAr

!

B/
o|J

pre
0

o
oH

o)

oH

)
0
M

M

0

xX

() 7ok v

=r
HAr

o

B

57

O #1F 39 2 E IS

[N

el A

et = 56707

€]

g, $2u7h wew Foid e Aed 4498

1o

[e]

al

oF

B 00%th W ME d SR

o
L

o]
BElols

o

]

= 7 & (acolporated type)©] A
of wolgo] 17/h7F A A2

(tricolporated type)©] $ATh.

€]

2. oot & 299



g HE T2 S A AT 54

e oyl 49 1092 ZAEMY. FHFe Jsrle 59 1792 7P wstar, o
o 7 Fe 59 289, AP 6 8dolfith &l vivkE R 94 109, AjH
7 94 159, FvF7F 108 54, P77} 108 10942 AT 2e AT F
ANM AxAZ2 As7] o)F 59 FTEARE 84 TwA M S AR B2 B
T AAHE SolM HdA7= B ol F 74-7A F43] Hidist i

u}. RAPDE 0|43 §874 B4

RAPD 48 53l Vitis & A% 63F9
Z 13270 ¢] random primer AL-g-3le] Wl=4=7} 570¢] primerE 3T
OE4S yehd ME= 857 30.6%clem, SFHE A7) 02-1.6kbE THFsAT. 3
AT, AR #FS 057-0.809] HZ YEYY, 0682 V[Tl E A 61FOZ LT
2113} [ 252 7 (V. amurensis) GWAV-012} A F(V. flexuosa) GWVA-020]1th. T 1
52 (V. coignetize) GWVA-03°1 Rt} MIEF-S SHF(V. amurensis\GWVA-04, A4+, Af
HE(V. flexwosa ) GWVA-06 |tk 47152 7 AS (V. thunbergi)2 GWVA-07,
GWVA-08°] 2 th 515 TFHIFET MBA(V. spp.), MEFHMF 5o, 615 FHE
(V. vinifera)®] Rizamart ©] 3t

ABAE A 23, RAPD EHdAM =
1-%_

2
0

A 2 Fh AT T S5 40T S
1A= 9y

b v FE A 323

1 55T U ALFHE, ex A

HE T AEAEE ST, 3T, HF(GW-0]12-01, GW-&3¥-35), A HFGW-+
H-03) 7 AHF(GW-E2E-28)5 ©]§3t9al, AFFo|¥ 2T E Thompson seedless,
ConcordE ©]-&3t 1, ©AH txT= Honey red, 27] red F% < o] &34

Z4zke] wF FH 9S 04% NaOClo| 187+ W Ak 5 dago] 23] AlHsdnt &
H A g5 SetaEEzd FHE HAr 485 2ol SRTE AL 1 949 sHo] 9
%S I EE At TFNA FRS =T (Plasmopara viticola), Efgt oF F
ARFESE A dAY A4S F4AA 242 (1x10° spore ml')o] T A&
A el FFS F et 4 AEsted 25T A 109 23 & ¥uy-E #asih

L.

@ HF A7E =3 AZAH HA
W% Fd 59 30Y%H 109 271A 159 AL
Aot Az T 109ES 7IELE 3t gy A

300 < M. AEHFAD



. A E 754 BA B4
M) A=4 FFEAd B3

AOACY] folin-densisH-& L5 WSl v AHHAsH ) HFEHRIE ethanolS ©] &35}
mg/mLE =2 & BAAIEZE o] & é} o AR 2% Na)OsE i1 2837F A0 Bish
50% folin ciocalteu’s A]FS ¥& % EJ’TS}O% Ao 308 EF £ 750nmolA FEF=
=743t} cateching 0-1.0mg/mL ¢ T2 XAt ZFFAS ZAdste] At

ﬂllﬂl 8

(2) Resveratrol & &

HPLCE o] &3l ¥ 217 & x7Hoz2 wWF Hyu 9 3359 resveratrol TFHFL H A
AT resveratrol 3 Al9F2 Sigma(USA)AFAI A FH3tH 0-1.0mg/mLEE=Z ZA| 31
AH-8-aF ATt

# 2-1. 2 A HF F o resveratrol 4L 93+ HPLC %4

=

Items Conditions
Instrument Pump 930, Detector 720, Integrator
Column Nova pak C-18 4.6 x 150mm
Mobile phase 22% acetonitrile
Flow rate 0.4ml/min
Injection volume 5ul
Wave length UV 305nm

2 AOACY| folin-denist= 45 W& sto] A4 HFstAqct. Akl 2%
Na,COsE ¥ 283 Ao X3k 5 50% folin-ciocalteu’s(2N) A|¢FS 7}3tal &3a}<]
A2oA 30% FA F 750nmoA FHFEE SH3AY. Cateching 0-1.0mg/mle] %=
2 A ZFF44E A6k ALtet A

(@) AAF A5 (Electron donating activity) 373
FZ 5] DPPH €94 < 718t & 412 3 517nmol A 2083 F3 =9 WHetE 4351
=3 o] ALFete] yEhl AT

EDA (%) =100 - (A / B x 100)

/ X
A AR F3E
AE FANT &

sy
o X

S

E\cﬁl

(5) SOD (Superoxide dismutase) FAI&A &3

SOD A4 =742 Marklund®} Marklund®] ®iel] wet zk A& pH 852 XA
tris-HCl buffer?} 0.2mM pyrogallolE 7Fstal 25T oAl 10£%F Wx] & 1IN HCIEZ ®¥-8&
AAAZ F 420nmolH FF =S A3

SOD = 100 - (A8 FH7F¢/A 2 H7HE x 100)

2. oot & 301



2. A3} 9 2%
7howE FE WBAE A4

(h AL FFol¥ B gAY AFAH ZH

AL FFol APAH e dHFFU ATV 1802 gx2FFY 2= FFTEY
AGATeZ Uk, AvF, 7oA HFE 2029852 ARY T2 Uyt o
FEL 3259 ArE AAHMEFT TN da FFEAQ] FoE vEEed, A4 =
EAEHE FF vl e AJAATLE YERRT(EE 2-2).

gAH ] AFgL 7 F 0.0, ’\H‘ﬂ—ar 13 o= v¢ Add T2 Yeista, 4T
T 1418 A% APPSR Ueil, HF= 5396 A= 4T oE UEHTHE 2-2).
F 22 AAHF T AWEGoly # gAY A¥Y AA

A 5 o B A% . wAw W
=34

A A V. amurensis K03 x K10 1.3 14 g T

A = V. amurensis K03 x K10 29 1.8 4T
GW-+3-03 V. flexuosa A 2.0 1.3 Al
GW-4=- 28 V. thunbergii FalF 2.8 0.0 74k v
GW-o]2-01 V.coignetiae g3 5.9 9.6 =
GW-Z3-35 V.coignetiae A 3.2 5.3 .
Thompson Seedless V. vinifera - 6.0 - Nx2E5E
Concord V. labrusca - 1.8 - NE=EFS
Honey red V. complex - - 41 HEEE

E-7] red V. complex - - 1.7 HE2FS

W A7 =3 AZAE A

=R ARAEL 6930LFE 15Y HH o g oY e AT 53] =dHe 78 ¥
AT H TAEE BoE v, I= AN TN FES A7 F8 Hddolnh

=g AFY T2 oF, AANEE e AP =2 A2 YERa, oS 94
F, 7t A EEoRs eyt 53] wF, AmEe 79 AepEEE oY 87 74A ol
HEglol AR FAHE Aoz Hol wje AP Fo2 ARG W SrF
kA MR e A SR YEETHIE 2-1).

302 % M. Algimzat



|mzols mol= (AHOl= 12O 0 = mPHerol= |

Vel 710 7oz 7ra0 /10 mean EvEn 210 aszn
ESNEIC I

<adg 21> Y AAAHF FTE A7) w
Y. HF 718 &

=

hH HF dNEE

# 12 979 pH, B%, A%, Vit C. 55 4% A5=E, 35 AT 181 BrixE
AFHF 158 Brix Bt} F=7F Eon, Vit C. oM E AYHF 568mg/100g o2 7N

i
b
=t
ok
e
ox
o

3=
53 24

7§ 743mg/100g Hut W& FFE HYl, Aol Ao} A u W, A
A%, GAEIL Eol ME Sfe] 42 & yrhle 202 YERTE 23).
23 AT D e e YU

oy TR EIR AW 24H @92 pH 3= 4 = Vit C

o) (%) (B (W) (%) (°Bx) L a b (mg/100g)

AW E 773 095 121 426 187 38 181 -10.05 411 7.27 5.68
MFHFE 779 117 100 516 141 35 158 -1122 149 4.16 7.43

) #F 3 =2EH
AEAob2 A7, ofxF de] FxEHo] 3
Sl o, 53] dEAold ddd ditsed
A 59 AdEA A FFLS 17.2~19.7mg/100g=
2ol = 0.30mg/100g = HEE = FEAolHo

)
Lo
o

Anthocyanin Contentstm a/1 003 coag

Electron donations Abilty(%)

A

GW-45 GW-48 GW-85 C.3 cp CE RS KH T3 3B

cultivates and lines
HE 25|
<19 22> WA, AEeRO) QAR G vlw <17 23> A, HEATY Sael5Y v
* CS=H4t, CP=H%, CE=1¥ g, RS=ZHXNEHZ, KH=AYS, TS=EAI ==
SB=2FHl

2. Yo|H7 ot & 303



FhEAA 2 4 HolW gmFolAe] QtEAlopde] S 18.3mg/100gol A
50.2mg/100g®] FFEEE A AE HFY FEAOM 3 e 27.74mg/100g
2 71E9 AuEAAL e £ Hlas)] Ko} 1.6HH°ﬂ Tk Aol HAd. 53
A4t 30mg/100g0] Hal, HEF2 502mg/100go.2 7|& LEEFH 4T ASFd vlsiA 2~3
vl A YERst e (2 E2-2).

Ao} sks}t oA of s}, Fakst 28 BEE AAFA5 HlaE DPPHE ©]&3 U
T AFAAM AA ERH =] 85%2

o 47&0}04 2323, FaFdsel e 44 T
FHEo) AFel B 5 UE FHER WS Fe BYEE nyow, AnHon &

%O% Oﬂ 101/‘1% RPASS R \‘41‘:'1‘5: 40~ 50%4 =S HeEhAAeu g3 70.4%,
ST =2 q_

AT BT, AErFe 20A 2
FABHE SeoldS #FT + UAAHTH 2-3)

dEHBES FFe Ix AEd 4 FEd PN ELEA FoaRt e 2R
A A ge] 0.15mg/100ge] BlaiA FAHHF 0.23mg/100g, 8FHF 0.25mg/100g2. 2 7|
& Xxo BsiA FF AFH FF0] 1o 2 FTOoE YEHTH(E 2-4).

TH =TS Addy 0.23mg/100gel ®IEfAl 4 F0.34mg/100g, HFHF 0.35mg/
100go.2 X=FF] vlsiA Y53 2 FFS 2t A2E ety 1d 2-5).

0 H 0. = Dn: ’_‘

GW-d5 Gwds GWE5  CS oP  GE RS KH TS 38 GW-5 GW-25 GwW65 €3 CF CGE RS KH T3 5B

FE H Cutivartes and ling cultivars and lin
<19 24> B, AEARY AWAEE R <18 25> B, FEoIRS FoAEIE v

* CS=H2F CP=4%, CE=ddg, R=ZHAEH L, H=AHAE, TSEEA =L,
SB=2%ul

(th =159 484 AA

AW Fo} g o A AYARE, AxmAHe AYHF B JNEFHE EFoA
25% vlRte] mlwH yvre ZAS yeEhfglen, /\}%bl AAAA AN FAYAH F
&S FY3h= T cell(Jurkat)S ©]-8 SRB assay A3}, A F9} 7l o] F E’_l:r o £ 9]
=7t S74EEE HYAE 240 SHE AR YEReH, 1.0mg/ml F
T 1274, AFHFE L1 E AEEES F38e 302 YEon, 02mg/ml TEE



=

==

Alelg 04~1.0mg/ml o FEolA AAwF] WAMNE F4d T &F7F HFH TR
o Qo g Yehdth 2y 2-6, 7).

UL - oo =
W OoFA O 5 = o0 2o =

R

3
(22

oz oa
= 5= (mg/ml) == (mg/ml)

% <y 27> MFe) WMAME B4 B4 &

o6 o

<19 26> HE9] AE

J

LR EINEPE

AUl o] ¥ (Botrytis cinerea)®] A &3-S
3] GeF AlsolA ST HAH FFS v
(Colletorichum acutatum)®] 33 4w F 9} /\Hﬂi—rﬂ A Fo02Z AAHAJY. E73
(V. amurensis) B4t BF32H AMHF(V. flexuosa)y= "5 =2 A FFTo2 #2AH
Atk ST T =T W (Plasmopara  viticola) A3 F(V.  coignetiae) 2} A= F(V.
flexuosa) EANA AFdol HABHAIL, FHF(V. amurensis), 717 F(V. thunbergii)= ©|
B TR HAFHUTH

< M T va o 53] AW F= AFHFRG =7 2.3°Bx =%,

A=, FAZTE =4 dEd. FEAOR dEe grFolM 16.6~50.2mg
FELHY 05 ~ 258 =}tk FE2] ¥ = 3 (total polyphenol)¥ DPPHE %
X} 1.59) %9}:‘:}. TS ASTS9F SOD: & ®Buh 3ttt Z42be] £ 2] 9= (polyphenol) 3
Zo gu T A% weby ztolrb A, d4+8HEZE (Antioxidant activities) S 4 FEE
oA wl-5- %711 Uelgtth 53] resvertrol &S Uk = FFo] HlE] FwFrt 218 E

At

o L
q

A ]
N

or

o,

i

™

e

>

1. A= ¢ 3y

2. HoHz ot & 305



i} MF x EE, I x 07 2lE 5 FF §4
B L FASHOS5F HW RS FANOE o §FHAL GWSL F 5ABL B
Ao ol gAY TEE MBA § 455S AT HEA0= o g3 ame st

o $EE 2L 083 FF 84
(1) ;gx].'n& 0/\3
7h AEAE

A 4 T71%(RDA, 2003)° we} ZAMstHOon, FEEdS 9
g AR5 2AE THIALY F3E94 2 UPOV ZA|E(UPOV, 1994) et A

(h FA S 2 FEEd 54 A
g FA 54L FAANFAT7IFE(RDA, 2003)0] wet zAEIAeH, FEELL 9
g AFEEAY At FHEALY FEE 94 2 UPOV ZAMZ|E(UPOV, 1994)0 uie} 4

I
® 4

2 =2 T71E(RDA, 2003)0] wel AL eH, FEELS 9
& AREA xAlE FEEALY EFE94 2 UPOV ZAMZ(UPOV, 1994) et A
Alet A

2. A3 gl 3%

7t W& x & wujE 5% FF $4

L7l A F 28 HE FF FA4S As 20050 =FE wElE st # A 7hA] ¢
4 d3& 3F 139 Zrh 200683 2008 =0 FAF x GW-59 T 10 e 2ol A AN
A 1L,001A TS F838AL, o5 AT A% ® FAEHS TASA 214 5S 12 et
ATHEE 3-1)

306 % M. AlgHA7AD



F 31 HFE x W wnizd 2 A sS4
e =3 wide A Asse 1T A v 31
A x GW-59 06 18 1 s g 5L 13
GW 25 x GW-16 06 20 3 s g RAEY 13
GW-46 x GW-19 06 60 3 s g AR5 13
AE x GW-52 06 31 4 As g 5L A2A
AE x GW-60 06 105 7 As R RA5Y 13
GW-860 x GW-51 06 33 3 s g 5L 13
A x GW-5-21 07 120 - AL 54 348 5
A% x GW-S-21 07 170 - s EX A8 5
A x el 08 254 - s EX A8 5
A% x U 08 190 - A5 B A8 F
z A - 1,001 21 ;
HF x #F wujEdelA 13 AdE F8 AFEe wolr|e 4€ 497 0)x, M=
59 16%E 59 179 Ao, £7]E 9¢€ 10¥€FE 9¢¥ 30Y Aot o0& ASEL U
FiE 71 9 F AFY AMsrige vl FEFelda, Jistrle MEHFEYE 10~15Y

e HAEFS YERIT(E 3-2).
93, FEE 143°Bx ~ 17.5°Bx Alo]gtt. FajMe nwE 5
TFUF AlFE A&EHo=Z
Ao ZAPA, HAEL ¢ T

ol g o] t}.

%
oiN

HE 22 AdE 53

&tal, sPE7E @ot 7isk717k

AsE<

R

e

710

=21

oL

332 HF < PR e 54 dop] B S
]

- o oty Ay &7 AT FHFT T A= o 5
TE BT 99) @9 @Y @ @ B @ N HES
GW-45 okt 4.4 5.16 9.10 47.6 1.0 14.3 0.98 S A =
GW-56 o}z 4.6 517 9.20 44 5 1.0 17.5 0.90 S 28 =
GW-300 o}z 4.5 517 9.30 50.4 14 14.2 1.10 S 20 =
GW-51 T 45 5.16 - - - - - - -
GW-66 TFE 4.4 5.16 - - - - - - -
MEFHF FAE 4. 20 6.10 10.3 53.0 1.0 14.1 0.95 A =3
3 EE 44

Y. HE x XX, X x B F ZHE 5

715 A 2 dxs HEEE 25 S48
337zl 20063 20073 =9] MBA x GW-51 5 50 H]F o)A A
Abste] 117185 12} AEsHATHEE 3-3).

A9 4 YL T
[e]

ANA 5004152 S8k, A5 2

= [e)
AEAS =

9Jste] 2006 =58 wHiE st A7t
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£33 HMF x I, X% x HF ww) S

way =9 wjdE AA AFF 1A4E 4 vl 2
MBA x GW-51 "06 68 3 A g A5G 1A
NEHF x GW-163 06 97 6 s 2 FLE5L 23
MBA x GW-183 06 23 2 A g RAEL 1A
G2 x FITA =Y 07 38 - A5 H1A
HZZ x GW-51 07 159 - A& A4
MEFHF x F=AL 53 115 - R
z A - 500 11 }
HE x I%, % x BT mH|EFNA 12} AdE Fo A5 1:121—0}7]1‘:_ 2 592
49 20¥ 70, ME7lE 62 195H 6¥ 10¢ Aldth £V 9€ 1085 H 10€ 15Y
Abol Atk s

YT v} o] HPFE 13g W FS AE GW-M-20, GW-MA-3050]
o} o] BPF 4g-6g =2 HWHEA AZE ZALEATHE 3-4).

HEE 728-4712g, AHFE 14-62g°|Ath FE= 13.9°Bx ~ 18.1°Bx Ato]%lar, 73
Ao tiEE SA0|¢lal, GW-M-532 Aot ol AleES FA9 YA, FHEEA
2 75AEE, AN 58 B4t HE 23k AR & FFELT dA ot
3 34 HFEIE Ase] FHAEA

g = dol7] 48] %7 #ARF #FHEF T Ax

TE WY a9 @9 @Y @ @ By o AT
GW-M-20 4 AA43 45 61 920 1021 23 181 108 &4 23
GW-M-30 4 AA43 45 61 925 1945 14 162 112 &4 21
GW-M-43 4 <43t 420 64 930 4712 62 139 078 I 12
GW-M-46 4 A3} 420 64 920 2020 42 165 142 ZA 33
GW-M-52 4 <43l 415 66 905 3267 58 145 057 Z4 24
GW-M-53 4 <43t 417 66 920 728 43 167 052 M 35
GW-M-54 4 =43} 418 65 1005 1384 34 173 065 32 25
GW-M-55 4 A3 415 67 925 2219 55 150 054 I 15

MBA 6 %43 420 610 1015 3542 32 165 057 34 23

ME2 6 %At 410 63 926 2683 18 164 108 I 24

o 492G wuE 53 FF $A
1) ‘AAHF
hEsX8 44
Foi2E o4 AE
_‘?—r

T 0AFL R -2

Ul

= $4S Y8 AY9EFG7ER0A 199833 E FAEY AAAH
3 24 GZIFHYE z2t= KW-03S AR o =Z o] &
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shlal, FEIH KW-10S5 MR o] &8t QlFwnjste] 350709 FAE &533
o 19993 AAFAE HFEte] 34Y B SEHE F wxEF] FAsHTh 8 92
H# #3802 743831, d4e dx3d4S dAsdth F554S AT SA4xAME 5&
AEH FANNFATZAZIERDA, 1997)% = AFF 24 3 /S A8 5424
F(UPOV, 2003)ol uwe} sk 20019 59 F N3te AR A% T AgE o
TEE 22 AT T FAVE F2 30A5S 12 sk o FAEA o] §-

I
oX,

i,
o ¢

A ‘GWVA202E A5 oale] 24 & =444 ¥
s8] 24 44 AT TE THEA Ws) g FA8 U AW AAHe 2
G 1 AT A= QAo wa) Sddo] mom, HaMIES Fdo] ww FA
oxggy BHE GWVARAES ‘Ao wuse. FuEAnede] EEnsEe
Aele ERee] TEns AUMEE S=Hon, Fre] S4F4E ¥ 359 2o}
¥ 35 AN FE SAAASE
A% =4 =24
1) = =
w R 3 (dEW ANE YEA, A4S D HFAER)
1998 1999 2000 2001 2002 2003 2004 2005
KW-03
1 1
i
150 7 GWVA-202 A Ak

KW-10 J L

(%)

_

15

() BT 45 2 FUSH
£4 AelA HAe wolr)e 49 79, WAY)E 59 18Y
T3y, AFrFRoE 4L 4 o)
o]

u)
BN

2 H2EF AT
E 99 247 Ayn TR
A

Nz Ad €8 A==

ki
&
X
v
b
o
< o§:’
z
o

7
d

X &(prostrate hair)

% 3-6. AR 7] € 57 (2. )

59 dhol 7] N 3}7) HA 7] 7]

A At 410 5.20 8.15 9.20

7N g 5 423 6.2 8.19 9.27
A 9o ele o48ola, Y ELY = 3R, FLEe Zdole g EA
AEJtt. A D2z (petrole sinus)S GA LHola, A& o] I Fulo] ctEAJold
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e i 2FFol HsiA AEsiA BAH, W FENY AdEARR] wAe AgsiA T
AR, AH FE 99 AYPA E&(erect hair) D=v U3t HZstdE 71X 9 uf
BAe fxFEo] HsiA Mg Aotk w3k f3 AW AFHEe AR AL |
o] st Yetus Aol F83 54tk 3-7)
* 37 FAMFE F8 AR5
=z A% AULNE oA HHY oJUNZY R
° dEd= g Fo ¥ygUr AH ZE§UE FEF9 o
g2t G d F=4 =43 =4% doh
N e g4 2 =524 371tk 371tk Zch
¥ 3-7. A%
237 G 33 T4 SeUg¥Y 4% A 42
o o %%Z]—-q gol T T= = b )
Ry &t FAT oA+ Zepagy
7 e ot st 25 7

Havel HAEAR T oAFe 497golal, AL 10goldth YEE UREF
2.2°Brix & 163°Bx°] AL, FAFHS HERFFHT 014% =S 112%2 tha =
e A5Foln FYIL dPolrh. AN FHoE FET)H TPt
el o] Frh AV e tEAbT ke tEEFF HIsh] 13.8mg -

L-1 .
FTH=ETHFE WE2FF ET 0.183mg/100g =2 0.35mg/100ge|th. =& A& F8 7%
A BAQ gangtEE FHS 0.24mg/100g0.2 7154 o] O did FFolt &
3k T , = 5

TR, AHEEE AS4Ssit g B e Awdola, &
3T
=

£ 38 U F FAEA

3z HEzE veE d= S geNed e

F5% E
e ® ®  CBY (D (mgioog (ms/100g) (mg/100g)

A Ak 49.7 1.0 16.3 1.12 0.24 30.4 0.35 i
7N & 76.6 1.1 14.1 0.98 0.12 16.6 0.22 =

(Th AW F9H R BFAY
FHE AWE AF W 0] b5 FFOE JIE AT Ms Aago] ¢
, BTk w9 Aot glom JsA ol T FRHAT w45 x4
e g
g v Fstel A% UMY ALd WE glo] Azt bsEAR, P
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o 4 237} 7bssit
FAe e FE dez Aud A9 o] A AAL, AF HHow Yed 97
7h Jem g ZHujstejol gt} 3 £ 2Ee ¥ Y ¢ ‘Campbeell Early' ol 3}
gAstar Adarlel Bags] BAA] BEstofor stal, §4 HA ¥, AFE AR
Aufstd Al FEFel dol frEldith 27]de 2AsiH s Fdo] Sl wet
A NSl GHBRI AR FHE Dol Folof T BAL AT F Utk
= w84

AWESE BolAokE ] UKV, amurensis) FLZ Fe] Ag] - AFAoT F A
g @ B WEdel 48 Fxeln, BN FAHEA B dEACd FFo] JE

Lol Blg) 2 MiAE Eo} 8o o]§o] 7ted FFolth

ki oo

2) ‘BF T
oh %4749
Yo E o 8T NFEF K4 9
78 ]

SH7IEolA 1998d 5 H FAEW A
FoATE 78 - g

ol
2
i)
[oF
i
ofy &
o,
L e
&M
o
M
oflt

off &,

ol
4%/

H

S

i

A

)

Lo

~

z

i

22

)i

2

o
o
S

o
o

uv)

B

2 ©
i) FUTC: o

E2REH FAAEAFEAZIE(RDA, 1997)2 E
AFZ71Z(UPOV, 2003)o] wel AAlatdnt 2001d 5¢ S 7H8s 2438 A% 5 A

FE FEE 2 AT F FAN BL 0AES 12 s

¥ 39 HAEHF A4 A5=
. EXZA}
wuf R %F dag AaE, WEA, Jad, ASEA)
1998 1999 2000 2001 2002 2003 ~ 2005 2006
KW-03

e I
150 7 GWVA-189 =R
)] L i

(%)

15
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ol T HAFAHo] 43 /A ‘GWVA-189E A&l o3t
A5t 2003dFEH 20061714 48]0 AAH AL AAHL FF
dAd digt AxE AFAPE ARG Y. 1 27 7]E AR
H oW ZtEE $EFo] Ea1 5
ATt THITADEYEY FFTERIEFY HYE T FFTHI AL E TEEHILH

5 54AH L & 399 2o

F3 AGelA “F e ol

= =
b, el 180 A% Wt £ 3] 470t 99 Y2 AYvER 3R
o3} hyA A
A

W) 39T 4% & FA5H

o

o
=93, MEFHFHRO= 8YAHT Wt 3-10). o Alxe] Ad I8 HrE IF o)y,
S g=Aoln, ofd ol Sl FHWI] x84 E-8(prostrate hair)®] D= ZW}IL,
Qs dole AT o vlsstal, R T RO AT 3-10).

¥ 3-10. HFHF AQstr] 2 &7

=z dtol7) k- A7) & 7]

(€.9) (2.9) (2.9) (2.9)

d 5 4.05 5.20 8.20 9.25

7N g 5 420 6.08 8.25 10.3
A4sk Ao Fele e4¥ola, I = A, AEGY Zdole EA FAH
At G¥ EZ(petrole sinus) A E & (wild open)e]il, Ad&et o] ¢ FHl Y QFEA]
obd Ao g xFFol vlE|A AWEA HAFHT, SIH FAY AGEA] HALS HAYF
A g, S FEY 9o HHPA E&(erect hair) Y= ZLsth =ZA3dE 7R
o] nigA e tFEF Hla|A 3 Aol FEI FAY Ao FHe AR AP

st dejo] AYsiA Yelye Aol a3 S0tk 3-11)

[e]
Jaaz  oaaz _ 9% - gaazg el
ATR ggms  gwug 22 FH gavswc  gaze 7o
== Xgdx gt

3 % ogda  g=4  zag =49 e
Age=  gddy A=A 4g R ]
% 311. A%

- Haol — R N

=

3 = o o EEFEY PRI
ECES ] et 24 52121
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A AESA T ANTE 706g0li, AP 10geldH. YE= HIZFTHO
3.7°Brix & 188°Bx°Ial, FAFHS EREFFHT 025% =2 1.06%= tha =oh ol
FE dFdola HYFe dFolh O FENC] TMIAR sl ot

al l‘

‘% 0] hEAOld G PEEZ HSlA 23.6mg/100g E-& 482mg/100g0] 3L, &3
Y d2EFS BY 0.09mg/100g =2 0.30mg/100ge|th. x4 &9 FQ 7|F
E4<] resveratrol F#F2 XFEFTHET 0.1mg/100g =2 0.25mg/100go 2 7|54 EHo
gF giE FFolth 3 Bye T, JHUEe A 3EY e B

= AHelal, Frle 553 FHFe] FlsFe] AHE 3-12).

Mo o K

HE FHEF B A= d2HEE AEAN]  FHs .

EZ9 o 7]
e ® (8 (°Bx) (%) (mg/100g)  (mg/100g)  (mg/100g)

o F 70.6 1.1 18.8 1.06 0.25 482 0.3 Z Y3k
MFHFE 569 1.0 15.1 1.05 0.11 24.6 0.21 -

() AN FAH R BT

_$ARAFE AR R 440 Y EFO2 2 ARUR W0 A249) $43
, Bt FAS DAt glom A5 Bdel ¥ FREAG. ®9 A% e FPL

°}’q grot®: dutA 23 o] sl Aujrt 7hs stk
e wg Aated A% oot AL AE glo] A} hsIAY, BF L
o7 WEA FEFE FHFE Aol 20~25% = E2dte] FstAY, e

SR AAFT AR H FHr} AR
FAE W A3 Hoz FuTd AL o] FEdA AR, JI Moz Jehd ¢
7b Qomg gusteiol v wE ¥ e £38Y 49 ‘Campbeell Early'ol F3}o]
AAsta Aarlo) DAgs BAA rEstolor dta, Y4 HA 8, g CEAPe=
Aste FAB Y el ol fsith &7
.

Jole
e Aol FJUNAT AAYRe FHL Rol

o 2
off i

(= &4

‘A EEL oA Y G F(V. amurensis) T2 WY A - r|EHoZ A A
Ha ighd 2 iAol Ak FEola, A dkstEd 9 tEAJold FEFo] V& X
To v 2 MiAE F31, FHFAHo] =& FEolH

3) Y= T

h 4739

FHFE o] 83 AFFT SAS Y3 ALEFHVELAA 1998 R FAEY AAYHF
WATS FF - TFRFAT o5 T AYHd dEFHE 2= KW-039] AAdd3te] 50070
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ste] 370

5}

=
=

AR

ERRIE T

2006

2002 2003 2005

1999 2000 2001

1998

=

Ay

i

e

<

>

=

Q
— D~ 2
[

o o
— Tl )

— ITe)

KW-03

()

Hin

<A

s
a

SAAE AT ZAE(RDA, 1997)3 E

=

k2001 59 =

S

(UPOV, 2003)°] wa} 24|

N

23]

F 704 GWVA-51S AtZo) osle] &

o] 43t
tod 20033 B 200613 7FA] 43]

S

)
oy

o %4

1A 2 A% J1E Qe ol

ZA}LS

o] TER3F A 708732

S

1)

Aol ¢Fdittn AdE GWVASIAIES ‘Yal'=
=3

=
=

el

®
o J
Ho o
& Mo
Mo

o

o

o
H

el

il
N~

1 AT}

=0
s

59 2092 WExE

7=

o
R

49 5,

L
pu—

F30 AelA] epe] o}

ETTEREs
(%)

4
dﬂdﬂ

H

HLE
(cm)

st o]
(cm)
12.8

€.9)

7N 3}H7]

@o} 7]
(€.9)

_mo
No
Hin

68.2

210

6.5

5.20

4.05

420 6.08 8.9 4.7 278 67.4

e

I

)

[y

7} 5~67W

—_

B

__'.L

8l
__om
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ox
i)
2
ofo
oX,
ic)
-
N
il
P
k1
30
vl
A
ol
oty
=
o
H
g
b
s
ot
%)
ol
l_‘
ot
Iz,
lo
oty
51
2
S
)
o

[e]
682% %= -3k, Fih, I FgHe] ¢ FEFE o] TH(E 3-15)
¥ 3-15. e F Fo 1{F54
e ANz oJULNx oldd HHY oYz A9
e dHEA= gHa  Fd ¥x8dx A 28UE FEFY A
2 Rt =4 z23% ZU% =3t
7N R 2] =4 371tk 371tk Zick
% 3-15. A%
5% =370 Fed A& 7HA A7
U Fe SAsyg Aol gle 24 = A
7N Fa Aol e 2 7d g
A o FHe o4 ela, ¥ EAe = AL, FESRY Hole T E ¥
AE AT BH EZ(petrole sinus)S A EH(wild open)o]il, A3 o] IF Fuof ¢
EAlopd o] QFEARQD AL

¥

LS E2FF BlsiA A A 8=, JE F4
BetA EAEAA, W FEH flo] AW E-8(erect hair) 2|
7P?<191 A S i xFEol HlelA g Aoty w3 P A fFHe AH
el gatA UEtd= Aol Fa3F S4doJth(E 3-15)

(th Aefde Fod 2 EgAT

49 vl = #LAYLE o] obd HF, X% Fo FRFE BVHF FEolth 53 ‘H,
‘AE e NEIEY 29 w231, 33 7bA] Fol Jistete] ) Ekr]gte] AT

W& UH—?‘ Bt A oldXu AgE wiE glol Ayt Jhsska, ‘BAY, ‘A
A& o] AAd(femal flower) &2 WEA] ‘Y FE5E& FES Hdd 20~25% HA=
kN ?_}Xéx—qﬁi 2Zh3 g A S 71 5 dh

FAE W G "o R J_’Jr‘ﬂ]fﬂ' BT ol HEA AA L, g FAMow Ehg
Elg] 8 79 ‘Campbell Early’ ol ?_‘3]'0:]
o} 2]

[e)
=
A5k A7) %Jﬂﬂ—sﬂ ‘f‘“ﬂf\l astelol 3ta, ©94 HA 53, A% “EAYOR

Aujetd FAFe Y FFedl o] frEsith

= +84

‘U F52 Fotrlokr o o F(V. amurensis) To= o] A - V|FHow Z A
Ha WA g Al g FFolth =9 uF, EEQ}E Wi s o] e FEFLRE
Wd FF 534 ARE ol§ 7t FFolth

2. oot & 315



3.4 =2

Q.

7}. v F(Vitis anurensis Rupr.)E ©] &3 FF §4
1) ‘AR S A

Ae BAEEIEAANA FUE PR ABe] FuIF KW-03E FA4, S )
59 Y4HF KW-108 gEo= ﬂ%ﬂﬂﬁ%— AN sk} 19999 ~ 200530 AAAN vF 3}
HE 2005 7bA] 493 A B AP S-S AA S
J 717} 59 18YUolH %7 99 22¥°AUth AT
%E% 16.3°Bxol R om FabghaFe 1.12%°1Ath QtEAopd
S E4Q resveratrol ¥F#H-S 0.24mgo| Attt
o 959, AYe 9, FuMe 534, FEH FFS gk

‘B AAETAVIsYdAA FHE dUFAEY SHF KW-035 FTAX, FUF A
= 2 AAEY 1999 ~ 2006130 A A TET

oL,
o
-

Al S 535l §ASAT 2002@F-E 200613 7FA] 53 Aakd 2 GAEAHS A

Ak ‘AFL WolrzF 49 7Y, wA7I7F 59 20¥€ 0l &V]E 99 25¥ 0|t A

N3, =T 18.8°Bxo|Aom FAEHFLE 1.06%°] ATt AEA]C

i, x5 F8 75 EZS resveratrol -2 0.25mg/100
el

74, $83 BEL gk

ofy

-|—'
32 L rlo

o

aQ

Y's FE=sd7IeddA #318 duUF AT 9T KW-035 A A
A AdtE SRS EFolth ‘U EFEL 199934 2006371 A] ZHEAS ARSI
gl e] wobrlE 49 59, w77 59 20€0litk ‘uE e shEdoleE e 68.2%0] ATt
T3 U e SEEFT ARV, ‘AFHE 5FHo] 43 FFo|th
<A™ 4 0 AR WEFE ool A HAA>

1. Az g gy

7h AEAE H AME AR
FAEETH7IELAA 199937 s AT =3 8 g4 Z2a9 S Tl 4
F(Vitis amurensis Rupr.)Zt 23S 2 20051 9] %7‘33}04 Big HAMHFE 2006 9€
7 F83st9a, Ayl de](Campbell Early)e} = 2~Ztu]| 2] of o] (Muscat Baily A, MBA)=
T QoA 74z} 84 St 108 Tl 73 Aot
dFL HEgg aRE ZUYIA FEHI e AlH A 521 Fermivin(S. cerecisiae,
o

DSM, Netherland)& ©]-8-3} %t

S o,

=
&
=
&

7/\7% o]

ofr

€
e

316 = 1. AlEHATLZADt



. T=F Az B

XT3 AF WYL Fig 13 2], A¥3 xxoA Fol&7]5 AASL o/HA X%
oo Eol e MAERY 7|E L@ A X ZE s s 7] 93ty
H B o A F (KS:05) S A= &l tete] 150mg/kg s == 28t th.

ARE ofgshs A il 5AI1ZF A F wlo] AN AFE Al wet 202 5] A%
H5S oF 40C2 wEEdtA 3 b AXERE Yo 43 A7l & JF3 Ao €3
ae 25T F4dA 122 543t LaAz F gt 225 Hads sk
TS HaEA »FS s a7 7] Y8ty BE XA 23 HEE AHeH 15Y
H GFEIE st 15T AZAAA S A A

o A

1) 4% F2 &4

pHﬁ E=F Y4AE pH meter(Model 115PD, Istek, Korea)Z Z43IHN 3, T4 L=
E 5mLe| T/ 5 20mLE ¥ o 0.1 N NaOHZ pH 827tA A7 ’3]-01 tartaric acid

Hu >
r&i

kst it

TR FFE EEFE 583 60 ~ 70T B QoA M3t §itag AAG F
FEF AR 100mLel S5 20mLE o] vl dAste] shdste] 4R3-S 80mL
i FHSF 20mLE ¥o] 100mLE FE3 F 15T FAAE o] &st A3 T
o HA FFE d3E T A0 o]87 ExF SF A 30mLE FAF ¥ 001 N

NaOH= pH 827}A] %73} acetic acid & YERH AT

@ A=, gd, ZH = &F
=% 44S 2mm cellel] o} 520nmel A &

=
Folin-Ciocalteu®] ®WH | mWz} Folin-Ciocalteu reagent’} =5
O

=

I

s

off
rlo

ST
fn

gatict. ©d
= e o3

TmLY =F 4 60mLE 7}t

A

E% s

(o]
(A

gad 239 Fdon WAt Az Sgadt. %, A

Folin-Ciocalteu’s reagent(Sigma, USA) 5mLE 7}sted ®WEEA]7]aL o 7)o 15% E‘r/\lu]-E =

15mLE 71 & S/ E 100mL HEstAth 2413 2t A2 BXg & 765nmel

M FBEE SR gd S tannic acid &9 FFFAAS ] &3t E_/\}s}gﬂ,\ﬁ}.
FTEHHE B FAEA D FAHL I=FE FHTE 58 AT F 34 1mLel 0

M sodium acetate(pH 1.0) 9ImLE ¥ o] FZZH &2 280nm, FAEA LIS 5 20nm°ﬂ/\1

=4 0}030134 ZEE]TH]%"—% gallic acid T8 HHFHOZ ALY, FAEA IS

Hma_

@) 714 2 FA3H(ABTSH) 54

FNA T B TeF 998 3u) Y2 8439 HPLCE Methanol ¥ 33 T/
T2 &3} & Sep-pak C18 cartridges T#HA171 § 0.45im membrane filter2 o 73}
HPLCZ #4349 th. HPLC ZH2 2 o542 50mM Ca-EDTA, Flow rate= 0.5mL/min,
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column sugar packS AM8-393 detector= RIDE ©| &3l A& on 24zt 1
T f71tke olgst] B4 B AFEAS st
grkete e Kim 59 WS o884 431tk = PBS buffer[100 mM potassium phosphate
buffer (pH7.4) containing 150 mM NaCl]l 1 mM AAPH]|22-azobis(2-amidino-propane)
dihydrochloride]Q‘r 25 mM ABTS][2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)] ¥== &%
st Ax$ & 68T water bathoﬂ 13%7F ¥RAIZAT oluf AAEE HSAY ABIS sE
734nmoﬂ/\1 0.650+ 0.02 A= FF=E 7Hdch o] whg 89 5mlol] X% 0.1 mi@4os] 34 H)S
3L 37°C water bathell A 10 —ﬁ':Z_P HEEAIZATE Whgo] B¢ AEE 734 nmollA TS A5
Vitamin C 53418 o83l At olu g2 (Blank)Z+= 10% ethanolS AH8-3153th

=

7k EE A AF 54

T8 A AFS BT, pH, T4+ FFe & 289 2ok FEE FAHF 162 Brix, UL
29 MBAE 247t 16.6 °Bx, 198 “Brix2 ¢3& T& 12%(v/v)e] 9RlS wE7] flste] 2
g A A7y A0 A'S HYEte 22°BxE 2AG o, A5 SA4S dotry] 93
APo2A pH, T4t FF2 5UF 242 §A o drHos ¥E A AF9| pHE
32 oM 3.6 Atel7k HBdtaL, 3.6 oldolW A B AR F AT 290l Lol F vk
Hustdoh £ A9l AR FdmFe B pH 7k 31 2 B Wolglon e
3.6 &2 HF3AI MBAS B¢ 40 &2 T2 FFOIUTHE 4-1). X=F A2 A5
FosHe =T Az /M Fad DARA 22 &Y ofgte AsitE E2F
o] pHell wetx mAE A &3E LTI sE oFFAHSO; - H0)9 Hl&2 vz drk ¢
SR pHZE Weas FAGE O] of@ate] HlEo] Wobx 7] wEe] 1 vk AHe g
ofRts MUttt a¥E THE & Aok WHE pHYF =5 A4 L WME U w8
& Fo olFAE WolFolok gtk AT EEFONA ofFlY TEE g FadA oF
AAE FEOEM AT F¢ pHIE 7] wiwel AEdeiy MBAC HlsiA wE A
A Lds A AT ok g AtEE =Y & s AR Addn

FAAF YoM LE A E= HAFo] FAL 06%X 08%7F HBEith Hid A
I vuEE HAHFE 1.56%w/v)o2 Adde, MBAoﬂ Hgte] EA =A4 YEy=d
Park 5& T3HF, dEPF i FoprokEel HFe FAAFol wrhe HA5A
& Baghk glg

H 41 FAAHF, A A, MBA F2 A9 9%, A% pH 54

Cheongsan Campbell Early Muscat Bailey A
Sugar(“Brix) 16.2+0.46 16.6+0.25 19.8+0.38
Total acid(%, w/v) 1.56+0.25 0.54+0.08 0.51+0.10
pH 3.1+0.13 3.6+0.02 4.0£0.06
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4. 2E ¥ pH, 4 R €3& FF 54
TE § FFE EIEFO pH, T, 43S S F 429 2ok FAURE AxE X
EF9 pHE 29724 AWde]el MBAZ Ax® XEF9] pH 343, 3.66R T+ St X%
F9 pHe A2, o3 i 2 $3 Zo] o 7hA FHoA 2rRFo FHO %S
AE AR, 4" LEF9] pHE 3.200A4 33Ao)7h upgr#staL 3.60]7eld whehA st
Al g2 F71ECl AR e B ol AR T AL de] AR A dol
T X=F9 gro] BINEhy, WlE 32 o|stolW A uUX|A Alste] Fsitha

u

3 420 FAHFE 99l pH, T4, dF vE 54

Cheongsan Campbell Early Muscat Bailey A
pH 2.97+0.02 3.43+0.02 3.66+0.03
Total acid(%, w/V) 1.44+0.03 0.68+0.04 0.75+0.01
Alcohol(%, v/v) 11.0£0.06 11.9+0.31 12.2£0.31
T2 g2 WAy MBACA 22 0.68%, 0.75% <F HlwEHH HWFE 144%F
=T dRbFo® IreFo] FARES pH o ¥4 BS AAste FoF afdewA o
HEH 02 0.6°04 0.8%Ak0l7F HEFstal, Fato]l §om Ao e o] Feirti R 89
THE 4-2)

o83t Ex o FAF gL §7)AF = tartaric acid o YEiA ZAHEH HAALE Awd
A

2} MBA EZ9] vl&|A Tartaric acid®} Malic acid o] 1.5-3.08] HE o} Aluto] 7

E 43 RAHT skle] FA T 54

Cultivar Tartaric acid (mg/L) Malic acid (mg/L) Lactic acid (mg/L)
Cheongsan 8,853.4 6,059.2 2,772.1
Campbell Early 1,080.5 2,542.9 2,514.0

Muscat Bailey A 4,258.6 4,059.3 3,913.1

Zb ghake AW AL st 2514 mg/L 4t 2,772 mg/L, MBA 3,913 mg/Lo] AtHEE 30).
e 3= A8 Wole EAEA ¥ AoEN ¢ BE Folu Zads §F 34
of o3 F2 AJHETt. ZEZE W E (malo-lactic fermentation, MLF)+= & 4ktol] 93] =
FEo 599U+ Al4k(malic acid)e] &Aklactic scid)Z W= AL LIt L=Fo T
2t Ao o) Algite] tew W EW, FAHES HAStal pHE sl gho] F
EYAa FGEe] Fopivta Bad uh vk wEbA Agito]l vgEF FrEo] e
A Fo B¢ MLFE F3to] Atapbs zitog Fajagde=zn AR 2 SAgEFS
A= Az 9E £ A& Aoz 7gEey. a8y Park 52 S F(V. amurensis) £
A5G B4 oM FHAF AL o] b TEHY w2 AoR HIEi, T
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wmepq Av e FAGF G4F AN AN SRNA ALY, 549 Gag 24
2 AA K75 AS Vo] 27HL, 3FQ P o R S dE 55 9ol S FEA
7IAY 8 TE¢ BAagg 5o WHES udE ¢ Aok B3 HaRH ol A FES
SFE WHoEH gRd 9t d2 Y I & E (Malo-alcohol fermentation)Ht f4btS 9]
&3 D2 EUE (MLF)S ©| 88 ¢+ Jdota BRusidoh

dFE g JoAM HAHMFEZ AR AL 11.0% A3, AALE e} MBA L=F+
2 = 3 X8 25 22 Brix 2 ZA3goy @
@ F 9ne gFe AAvT wEAS Y FPo] AL, MBA o s 13 -
uo = 31
=~ bl el

= =
19% 2 S4o2 yehgth oldd date AT #Fo] pH7F 29724 RO HA
A% pH RO 2gk7] WEe] awe] $4do] 1 wE Wojxd AnHow daL A5l
Z5 Sobzl AoR Atgdnh

o HAE, kEAClD H gd FF 54

T8 5 e 29 2EF AAEs Addels 1.88, MBA 202, ke 55524
o = AWy MBA X&=Fo HIE| 35 ~ 3.7 v Ut X=F9| A4
™
=

Nt HT o

M

A0 A A ZAH o R S R olY g FAR =4S FE
b B AoE Azt

AEAobD FFe FAHFF7E 1,8824mg/LolAa, AELHE 6953mg/L, MBAE
6989 mg/LE FAMFE A3 ITE=FY FEA LT FFo] A At MBARE A x3H
ExFo] Hste oF 278 & EATHLH 4-1). Hwang & Ahne| Hio] waw JoF
o] QtEAIOIT &&Fe MF 1g T 3.59mg O F Beauty seedless =2 QFEA|OPA §Hko
vl 4-6v] Woia Rgkel o B F Y F83 EAJoPA A2 malvidin 3,5-diglucoside
2 WA AAY 50%017d AR, HFolle 55 o2 HA AgS IAHSHA &e UgE
Alofdo]l F2 FfEo] 7] wFol] wFFolA MATL A Aoz HuFFTt. 53
Ao FfFE FEA LY T/ I IS Fo A FHHSE AAHY] Wl F
Fo webx g E4S 7HA 2 9

i)

AESE 299 9202 AWolel MBA ZxFo] AAmo] HsA X
A s 2
A

2500
2 2000
<
E 1500
=
gmoo F
=] 500 |
<
0
Cheongsan Campbell early MBA
Cultivars

<Y 41> R shele] rEAlohd P
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g 0] B 2939.9mg/L o], Y= 1918.6mg/L, MBAE 1930.9mg/L
o2 AT '@d o] 15 v AE =AUtk @ Foly 2= FY HE HAA
Heots We E2EA F2 H9et T2 FirEoe Jd Aol BE 7 Foll &&=
Aoz, &4 A EEFo= 7HH 7 (cathechin), ©ll 3] 7} %] (epicatechin), & A&l (quercetin),
2 ih(gallic acid) 59 ARLAFS 7H HAsAHEo] F5 o] FUAN ErFo| &Bks ol F

ot 447125

= of ;A SLEAOPI BAE
BAFoRN TxFel B3t P7), Aol JFL PINE RO

2 4A AT HE 4-2).
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<2 42> Aue% shlel B B

JangS Sl FHH= =t =T gl
1500~2000mg/L F=gt= Ei19} vlulstH

4
LR NSd £EOR Uehgth B3 AEIYE A2 T4 TEF

>
= e
S
N
Lo
)
ro
oo
of
i)
2
ft
>
9
o

2t S 4 F 2 3Ey 54

EefdlE e AAHFFAA 15162mg/L olla, AEAE] TEF= 953.2mg/L,
MBA EEFE 9228mg/LolAJTtHd 4-3). HP & Steve clegge 9191S Z|ds gk
ek 1) FEsEEEFo] 1,500mg/L ©]/dd Q1o 2 Red wine Cabernet, Elderberry
wine, Blueberry wine, Black currant wine, 2) Z&# &g &°] 1,500 - 500mg/LSl Cherry
wine, Plum wine, Icewine(grape), 3) Z#=3 o] 500mg/L ©]&ts] £}21 0= White
wine(Chardonnay), Apple wine, Peach wine, Pear wine, Riesling &2 371F° 2 &/ g}
ATk e M FEe s 22 1 159 EEF &Fite A2 UEHTH
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Cheongsan Campbell early MBA
Cultivars
<Y 43> AT sle] SelEd
Zelss §Fe EEF s I AFHL APAE T2 Q22A s F
Fo] AL I=FE 4 F AU Bol JYHT ARERE 2 AoT HuHEHul
ExF EolHs ¥ ERF U89 TR FFH o3 1% 2 9L won 9
AzPo ANE JFL vegn Bas B JARE EEFEOR o4
Y £ B 40 Asetn Ax 9 B, Tl 5o Pgo] M@ Aoz A
Zre,

Fastee] glojq AU FEE 54139mg/LO® M BRI, AWI EEFE
2,633.5mg/L, MBAE 2,622.8mg/L AEE HAMFE o]&3 XEF9] gitgdo] A =

< AozZ YEeut(Fig. 23). I AR wE FikHo] QlojA] Cabernet Sauvignon
2,447mg/L, Elderberry 1,911mg/L, Chardonnay(white wine) 276mg/L &< X119} H]u 3}

AN FF ikt e] A4 93 AS & 5 ATk Gilet al2 AT, HFol Hdd

A e Fastge ABBAL NS Ee Ao RuYy, 53 EEFAME 1)
=8EY FislE e 1z AAAAV Jde FAoZ Hiusdy £ AFdE FHsTH
o T vjF Fiatgol wA VehgrhY 4-4).
7000
6000
3J 5000
o)
E 4000
3 3000
2000
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(0]
Cheongsan Campbell early MBA
Cultivars
<Y 44> FAETE shold Parsty 54
AT FEE 7S AR Fol vlajA FAH Aol FE FFoE AxH HA
HEFo] B3 B Hrlo] lojA Hi(taste)> TR TE Ui Algto] ATt ol =gk
Aske FARFe JolN YVEEFA vt PR RFIL MPAE 2L FAR Avtol
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A Ao dS MEFEA JRAE o & Ho2 AZHEY. AN Ak (color)= WAL
2§ Aoz wjg $FEAAL(TH 4-5), 7] (flavor)= %%%4 Muscat 2F7]¢b= 2
ste 553 @54 wF U7 ATk 53] ol T RidA mFo Fre Ve
246 glolA $58 ez BudAtth o Sd® FHal u1 Folle tEAlOR, A=
Fo] 953 =& B oy o] B VT HEFTEA FAPoEA Jo2 o
A X3 oux] MA HF  XEF Agel] AAY Fsle] 7AT & dS Ao A
Z+ gt}

arsaE i

gﬂ&%‘ ' ‘ )

(QJ-%'“) AR /

<19 4-5> 7&?4 U1T9Jr ok okl AR
3.8 <2

HZol A" e F(Vitis. amurensis)?] ‘AR HAEXeF FA 54& FHILA,

Tl A ®o] o]&H e AL (Campbell Early)9} ™ 2=ZH) 2ol o] (Muscat Bailey
A, MBA)S ©]8&3F HEX ot HluiA stk ‘Harm 7o A5 S e Ay
def ok Zatel7t gl 5 1 pH= o} A de|el MBAStE 433 e s
EQS HYth FAH R wEod XEFo pHE 297, A4S 1.4%=2 Addy
MBAo| H3] pHe Ykom F4ke 2u) A= &gtk HAeF39 g4, ¥, tEAJold
@"%k% Z+7t 2,939mg/L, 1,516.2mg/L, 1,8824mg/LE AL} MBAR T 2384 = =%

o, Ao hstE e 5413.9mg/LE 7“%‘%431011 2~3u g =2 Aoz yEuith
WPEW %J‘ﬂ Fo FAEAL At Ui ¥y, AT QFEA ol o] o} AT}
=0l Fol F7|% %*éol 7P%f§ Wk ofugt gatstE o] o}

<A 51 FA HEEF T AMET A

7V FE B T 3EE

. A4 AT 3.0 ~ 50 x 25~ 40m
= R I B I . 4

g 73 g2 9 e
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2. A3 W 3@

FAZA £4% #F F59 HF s A% w7 4SA9 dFe ® 819 2o A
PEU ) A 11 g7kl 3a FEZ AS Alge] o] FojAL lor F5& A, A
3 By S A

A, A5 s7ks 2008 FAste] 20109 wEo] fRHAM, FF, AA = 2009 G4
sto] 2010 FEE 74 Fol AR 5-1).

# 51 71548 HE w7 ASAY 2%

il

A &7+ Al 7 & (a) A EF H
A+ Ze e 3 BA 08
A+ =34 3 Ry ‘08
o}k AES T 557 15 grh, s, dd ‘09
Q1A R s 12 3, A, el ‘09

i 52 A9 gy 54

(2.9
A9 dto} 7] N3] & 7]
2= 410 418 -
S 4.04 415 -
oFok 410 - -
Q1A 4.08 - )
3.7 2

SAE FAHE 5 3FFL 8AFH AF 5 127l&0A w7 A A (B4a) Tl

o ste g olg FF9 VIeAE FAste Frbl S EEd oot
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