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Development of Tree Shape, Fruiting
Management, and Processing Technology of

Coating Rice in Gailiangmeru (Vitis spp.)
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SUMMARY

I. Title;
Development of Tree Shape, Fruiting Management, and Processing

Technology of Coating Rice in Gailiangmeru (Vitis spp.)

0. Results of Research

Sub-subject 1 : Studies of Culture Type and Fruiting Management in
Gailiangmeru ( Vitis spp. )

To estimate cultivation method in Gailiangmeru, profitable tree type in
effective canopy extension and punning method of main branch were analyzed.
Cultivation under rain shelter was investigated the reaction to improve fruit
quality. Growth regulators used in a grape were treated to produce high-quality
fruit. and observed effect on growth and fruit. characteristics of fruit were
investigated by the thinning amount and fruit setting position. The results are
fellows :

1. Shoot growth index of espalier type ax 34% was higher than shelf type.
But expectation berry setting number a tree of shelf type as 15% of 14,780
no/tree more than espalier type. First commercial grade yield over 60g a berry of
shelf type was superior than espalier type as 5.6 cluster/tree.

2. Fruit quality was good in short pruning and expectation berry selling
number a tree of middle pruning and long pruning, 10,716, 9,128 no./tree, were
more than dormant bud pruning of 7,340 no./tree. Shoot growth of dormant bud
pruning was the highest in these pruning methods. As there were a lot of
pruning amounts, tree vigor was stronger.

3. Most Fruit setting directions was flank. Berry number cluster of flank
direction was highest than down or upside direction. Average berry setting rate

of upside fruit branch was high by 81.6% but became low as downward.

,11,



4. As there were a lot of cluster thinning amounts, number of expectation
berry setting a tree became low. Number of berry a cluster expressed positive
relation with cluster weight. It was profitable that do not cluster thinning and
berry thinning before ripening period. 25% pinching treatment by 5475g/tree was
higher than non treatment by 5,191g/tree. Berry setting rate of 25% pinching
treatment was highest by 76.4%.

5. GA as growth regulator was grown a diameter and weight of berry.
Mepiquat chloride was increased number of berry and berry setting rate.
Forchlorfenuron was increased a berry setting rate and weight of berry.

6. Shoot growth under rain shelter was become good but size of leaves were
not change. Weight and number of berry and soluble solids contest were high
under rain shelter. Expected setting number of short pruning under rain shelter

by 10,723 no./tree was higher than field culture by 9,145 no/tree.

Sub-subject 2 : Processing Development of Functional Rice with Meru
Extract Coating Methods

It is required to produce high quality rice product to deal with the situation of
accelerated agricultural market opening. This study was conducted enhance the
international competitive power and raise the income of farmhouse by
development of the Meru extract coated rice processing techniques.

So the chemical components and physiological activities of Meru extract, such
as free sugar, organic acids, volatile flavor compounds, resveratrol content,
antioxidant activity, nitrite scavenging activity, tyrosinase inhibitory activity,
SOD-like activity and ACE inhibitory activity were investigated and making
method, cooking characteristics and packaging method of rice coated with Meru
extract were investigated
A. Chemical components of Meru

(1) The major components of free sugar in Meru extract were fructose glucose

25.98mg/ml, fructose 30.18mg/ml, sucrose 4.96mg/ml.

(2) The major components of organic acid were citric acid (0.lmg/ml), malic

,12,



(3)

(4)

)

acid (5.19mg/ml), tartaric acid (2.43mg/ml). Among these components, malic
acid was much of organic acids.

From the analysis of volatile flavor in Meru fruits, 36 different compounds
were isolated and major compounds were linalool (35%), 4-terpineol
(24.49%), [i-terpineol (17.27%) and trans—-2-hexen-1-ol (11.86%).

From the analysis of functional compounds "resveratrol” in Meru fruits,
trans-resveratrol content of Meru was 2.98mg% and its contents was two
times of grape (1.49mg%) and higher in moderately ripened fruits.

Total phenolic content of in Meru seed were higher than those of fruit

stem and flesh, and its content in flesh was 37.2mg/g chlorogenic acid.

B. Functional properties of Meru extract

(1)

(2)

The free radical scavenging activity of extract using DPPH method was
higher than BHA and similar with BHT.

SOD-like activity of seed (12.86%) was higher than those of fruit stem
(1.63%) and flesh (0.91%).

(3) Nitrite scavenging activity of seed was higher than those of fruit stem and

(4)

)

flesh. its activity was pH-dependent, highest at pH 1.2 (97.21%) and
lowest at pH 5.0.

Angiotensin converting enzyme (ACE) inhibitory activity of Meru extract
was very good (72.2%).

Tyrosinase inhibitory activity of Meru ethanol extracts (70%) were 94.2%

in fruit stem, 71.4% in flesh and 70.9% in seeds, respectively.

C. Preparation of functional rice (Meru extract coated rice)

(1)

(2)

The moisture content of Meru was 79.35% and yield of pressed extract
was 76.6% (v/w).
The froze and thawed fruit of Meru was suitable for extract production

(1800psi).

(3) On sensory evaluation of cooked rice, odor and taste were best in 5 to 7%

,13,



(v/w) coated with Meru extract.

(4) Anthocyanin the red pigment of Meru is stable at acidic condition, And the
suitable concentration of plum extract as natural organic acid sources was
10 to 20% (v/v) addition to Meru extract.

(5) For prevention of crack in rice during the coating process, the suitable rate

of spirits to Meru extract was 1:1.

D. Chemical composition of Meru extract coated rice
(1) The moisture, protein, and amylose contents were little difference in extract
treated and untreated rices.
(2) The mineral composition of Meru extract coated rice was Ca 11.43mg%,
Mg 23.8mg%, Na 11.47mg%, K 157.6mg% and their was little difference

with coating.

E. Eating quality of cooked rice of Meru extract coated rice

(1) L and b value of coated rice was decreased as coating but a value of
cooked of coated rice was increased.

(2) Water absorption, expanded volume and alkali digestibility of coated rice
were little higher than uncoated rice but showed high eating quality index
(measured by Toyo Meter) in coated rice.

(3) Hardness, guminess and chewiness of coated rice were higher than
uncoated rice after cooking.

(4) The population of microorganisms of cooked rice coated with Meru extract

during storage at 25 and 60C was lower than uncoated rice

,14,
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- $ F95 g B%g | A55E
B (g) D) (°Bx) (%) (2. )
ol 7 339 37.0 115 71.9 9. 18
gxA4 439 42.7 11.2 4.7 9. 17
FxA4 324 33.7 11.8 67.2 9. 19

Aol wiE 200339 HASAS T fyFlH trxdA o] 439g/
s, 270/A o2 Jh Aa gken Frolxd o] 33.9g/¥, 37.070/3 el o
FxHA o]l 324g/3, 3BIM/HRo R Aol A7|7F Aokth(E1-10). FEE 1L
2~11.8°BxZ HAAWHIE = 99 174 ~9¢9 18U R o]
b 9tk a8y AS5EL dxdAgol T47%E b =ghon ol o] 71.9%,
Fx7go] 67.2%01 Atk HAe MAAES =l WyEe uFde s gol F

T

sah Ay o

_,4
0,
)
g2
32
o
=)
a
ol
-
foh
e
b

>~

al =
A4 143 AFAE F9 957 B3 SbEd A9 wel sl g
AQon g4Eol BPd wxx &

. g g5 BEE]

ToE (%0]/F (FN/%o]) (%)

ol A 152.6 48.1 70.1

x4 167.8 54.5 74.3

T2 HA 179.5 59.7 785

R 182.3 40.3 60.8
FAAGRE S By AEs] Adgu 004dE A4 Fg Fui
F2A4 1795 ©204 1678, FoldA 1526 Fol/F2 A4Aol

drs Fol7b WolHtH(E1-11). #HHas Txdgol 59.7/Eol= 7

wokom wxdA o] 5457H/Fe], Fobdgol 48170/E 0], FxdAel 40.370/F
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F1-13. 29K e sy i 54
IR 2wl 3 3w 3
TE | Ay | Z9E | Ande | AYs | ARde | Y
(4) (%) (4) (%) (4)) (%)
&t 1.6 77 3.0 84.0 4.5 83.1
T 1.6 73.2 2.7 80.5 4.5 63.0
sk 2.0 76.6 3.2 718.2 5.0 70.0

4319149} leAel e FPst FAdd wE FAET 2o vkl
A T50~82.070/T 0w BRATHIY1-4). Fka} shrko] A= 2w vpe] T867)/3h%
TA67) /T o 19 3 Sgrh Wtk o] she] Auiel o] F& ol fiz
gl A %ol FESA SR ok AnFol Wy WEoR AzdAd w
BA Aol HupAd W e w7k o, Fa sl At 2w by

=
sao R Aujsof I Fdo] wobd F dve As & ¢ U

N

> o

2% 1-4) BHPAS FaAe] we iy g
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Rt 4us F9e 151, 155°BxE 2 Ael7k gRlot sue 130°BxE ket
HEE ARFFAL ko] 875%, 99 140l FHE 834%, 99 159, ag

o] HIAARE HSEFE Fopn £3Y]E Lol

O

. 3y g5 445
. (%1/7) (h/%o]) (%)
30% 65.0 67.2 81.3
20% 76.0 60.8 79.3
10% 89.0 57.3 76.8

Ry 100.3 54.5 74.3

d5m g e Mol 10% AU 890, 20% AW 760
309 AWe 65.0%0l/F 2 FAWe] 100350)/FReh AUATHEL-16). FA5et FY&
£ 30% Aol 67270/ 0], 81.3%= FAge] bA57N/Fol, TA3%H T BolA|al wobxlth

(FH/ =)
el 5466
5099
5000 - acg 4620
(4000
ol
X 3000
2000
1000
0
300% & 20%% 109 RS
a9 15 ANA R we Fedays
Al AYS - F As o« BolT FUs
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E1-17. A =e] whg 23 54

ARAE| AW | HF | H95 | w9 | Adw | ade
) | G | @ | OVEeD | @/F) (%) (%)
0 142.8 39.5 38.2 5,640 50.6 29.4
10 124.3 42.5 41.2 5,282 54.6 254
20 91.8 55.2 54.0 5,067 724 15.6

A3 Ao wE AAEALS AAE Bol FFEF FF AU HoA=d
10% A 3= 1243, 20% A3+ 91.8 Fol/F= F2 3 0% 1428 Fol/FHh Aozl
o FSEEIR)E Has AA AAT 0 10 20% =ME 27 5640,
5,282, 5067g o= Wolath vt T HAyag= 20% ATl A 55.2g, b47N/Fol =
A3 0%9] 395g, 3827H/&Folvtt FAYAL Bobxth AHEN sxl&E= A3} 2
0> 10> 0% =M= WolAaL sropbr = 20% 2 Foll Al 724%, 156%= F2 3 0%2
50.6%, 29.4% K.th FHo] A ZAHATE ol wet A3 Gro] wE A FA
= U FAder E467] ffste] eHE R 6 nE " T 2 dEe

WEE 24

>~

EI-18. AP E] whE e FRE £ W G- aE

A A E 60g ©]% 41~59¢g 40g ©] 3t T | AE

(%6) S | FAEY| % |(AveY| £% (FEsE (Bx| (%)
(Fol/F)| (@/F) |(Fel/F)| (e/F) [(Fol/F)| (g/F)

0 171 ¢ | 1,026c | 471 b | 2,355 bc| 786 1,572 156 | 1.2

10 205 b | 1,230 ¢ | 493 ab | 2,465 ab| 54.5 1,090 159 | 11
20 229 a | 1374 a | 514 a | 2570 a 175 350 162 | 1.0

* Mean separation within columns by Duncan’s multiple range test at 5% level.

FAZY 60g ool T BisHe Hago] B 20% A o] ko] 22.9% 0
/7, BEeHe 1374 g/Fo2 FAI 0% 3% 171 Fol/F9 AHFF % 1,026 g/F
Boh =gk FA7F 41~-59g% A ko] @ 20%00 4 o] 514 Fol/F/2 2}

[
o&‘i

L

Hh’

,45,



0%°] 2,355 g/FHTt F70th 40g olstel A=
175 %0l/5¢ BT % 350go2 T2 3¢ 0%
=2 Z47E 162> 159) 156 Brix2 2AFE AL o] A= vE Ay} ge4=
At 2o T TG e FRWAA FSE e o] Fol Xt

R
A} Fesh B U 2710 Aatse] ol Ha) Ayt ol

H3E gol AT 200014 Fol

B Aot 20%), 10%, 0%

o} =

O -1

A5t &S AA RSt BHoh £ 559 HFE ALE] vrtol & Aol
uf, sk g & A vk
E1-19. 71 HA = AFAE
A8 MNzg | AzF Oé‘—’F_ AAFA | AN &= 23| 44 * f’é—’F
N/ (cm) |(F/A1%) (g) (cm) (/A %)
0% 104 105.3 20.0 - 105.3 20.0
25% 114 109.0 19.3 741 81.8 145
509 111 111.0 18.7 1,434 555 9.4
749 ASH L AL 25% HAA AL 109.0-81.8cm=E AWHdU L F
= 193—145 /A x7F "o A & ddd Axe FA= 74lgoel k. 18a
50% = A4l g AL A xAo] 111.0-555cm ©lR3L, G4+ 18794 /Al Zxo]a1
A4 3 Addd Az FAE 1434g oAtk
¥£1-20. sh71 A ol g HFAEA A}
A Ak | ke | FYS | F5Y | 2AHE (HYHT | 9= | A
g | (Fel/F) | (g |Ol/FeD| (g/F) (%) (g) °Bx) | (%)
0% 72.2 71.9 59.3 5,191°b 69.1 1.2 15.6 1.20
25% 73.1 74.9 64.8 5475 a 76.4 1.2 159 1.10
5096 71.8 74.6 59.7 5,356 a 71.8 1.1 16.0 1.15

* Mean separation within columns by Duncan’s multiple range test at 5% level.
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i B Jff/i s | oo
50ppm 38.0 54.8 63.9
GA 100ppm 445 51.2 61.7
200ppm 35.0 59.6 66.2
500uH <X 335 72.3 33.4
I AE | 1,0009) 43.0 70.5 80.1
1,500} Y 36.5 67.4 78.6
5ppm 34.0 51.2 71.6
EHE 10ppm 43.0 49.3 88.5
20ppm 415 58.4 88.4
A 35.0 58.3 64.3

[oNie)
==
<Al APl E7Id, A, ABA 2 ol A Utk o] BdT2 dEA

Lol FRISIsA ol &5 vk Ty AeAd=AgAs TR dEsE,
Aok AgA 7] D AQuisAe] wet 2 g9 U s AAAY] @ 4w B
AR el A dE7E A st

Amage LEolA Tan gatn Ay Ex SREEDAFS 95t
zeA e vFe FhAEE GARDNA 512~59671/F0 = FA@ el 58371/ ol
o & Hol7F gldlen AYHELS 61.7-662%2 FAHE 9 643%2 HSEATHE

Uﬂfqﬁqé(mepiquat chloride)¥= FAAF SlA|o] af7 gle AAAAARE 7)
2z Aol RS FHATIE WA A9
ARE AAToZH HReg xS Bt FHEs T 237 e Ao

AUk #Fol AP stdE W FHFE 72.3~6749

olHtt wolxomw AYELS 786~834%%2 FAH 9 643%H U} mobHUH(E1-21).



E M E (forchlorfenuron)= Al E7]d &4 &
AX Tk soll o] &Ha Utk HFAY A & HAAEALS .
3~58470/F1= FA e 58370/Felet Aeol7t gl HHES 885~71.6%=
TP 64.3%E T = UTHEE-21).

F1-22. AA2AA Aelol W 53 A A

. . I+ + 09
G4 | A& - -
T4 (cm) | F 4 (cm)| T (g) T4 (mm)|F 4 (mm)| F&F(g)
50ppm 6.1 10.5 80.1 125 13.6 1.30
GA 100ppm 5.6 10.4 84.3 13.7 14.7 1.40
200ppm 6.4 115 81.2 135 14.6 1.40
5008} < 6.6 12.1 9.8 11.2 12.1 1.20
o HE | 1,0000] 4 6.6 11.8 93.8 11.3 11.9 1.20
1,5001) 4 6.5 115 89.2 11.2 11.8 1.20
5ppm 5.6 11.2 81.2 12.6 13.7 1.30
ZWE 10ppm 5.4 10.8 786 125 13.6 1.30
20ppm 5.9 10.7 88.4 12.7 13.7 1.30
7 6.2 115 69.2 10.6 115 1.00
I FA = G AA AN FALR = YA EE 89.2~968gC =2 7HE
F7F #Hom GAE 80.1~912g, EMELE 786~884go 2 WET9 69.2gK U}

LA
AN FALAHEL-22). FHe] FAE GAZF 1.3~14gez 7M FAYL
ZWEE 13g, WIHAEE 12002 FHF 9 1.0gEt A AT

E1-23, AW AY 135 Aee] F454

I I I T e E A EE T
(ppm) | (Fo)/F7) | UN/E0]) | (%) (g) (g) (%) | (°Bx)

s 79 | GA 0| 563 189 | 706 | 47 | 096 | 42 | 172
GA 100 | 552 94 | 714 | 46 | 094 | 78 | 169

19 1 Ga 200 | 563 492 | 701 | 47 | 095 | 77 | 167
A s | GA 50| 557 95 | 711 | 54 | 109 | 28 | 174
5 | GA 100 | 564 502 | 713 | 56 | 111 | 34 | 176
GA 200 | 542 505 | 728 | 57 | 113 | 38 | 172

wop 7oy | GA 50| 517 80 | 726 | 60 | 125 | 0 | 173
o) | GA100| 543 500 | 726 | 64 | 128 | 0 | 173
GA 200 | 552 501 | 731 | 64 | 128 | o | 171

=4 g - 553 503 | 708 | 51 | 101 0 | 170
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AMRE S 13] A & FEASAS A 23 s 7Y dedM s g, 2 -
T, FHEe] Azt zelrt al pe
oF o] FHyFo]l FoE UJS GAE M 74H 13 AYPes o 7
78% S7FRANE 1 wbE b FAbelAM ghstar e WAZ = 8ol &7
ol FS5HEY v 16.7~17.2 Brix® 1 &A1= GAS0> GA100> GA200ppm®]
Atk AHEE71] 5826l 18] A2l Al 2, Hya, FHES FAgleh valste] A
2t Zpol7} glovt s TS At GA200> GA100) GASOppmcAl = A
At o= FEEC] 28~38%= MFo TAVF GASl A&ow T35 © Ay Folit
o] JhstAtolel st =S Wl HHe FTAE FFE AL GA ZEel 9% I
Huldiol] Ab& o] 3T FPFTo] FAYK Aem FHAT W 7Y T2 GAA

= e, FAHe, AHEC] A vagls W Azt Aol flew et

&

of ol Hgel el FoF o

42141 7] A | e | FES | FHE | P | JETs ([ FEE | 9=
(ppm) | (&01/F) | UN/F]) | (%) (g) (g) (%) | (“Bx)
Aah 79 A GA 50| 557 52.9 71.2 69 1.30 44 | 180
+ GA 100 | 572 53.8 72.4 74 1.38 79 | 180

A TE 5
GA 200 | 578 54.0 72.8 74 1.37 76 | 19.1
A & 7l GA 50| 523 53.9 72.3 69 1.28 26 | 17.0
+ GA 100| 538 54.3 73.7 74 1.36 32 | 181

A 7E 5
GA 200| 536 54.0 73.1 74 1.37 33 | 181
T oA g - 55.3 53.3 70.8 54 1.01 0 17.0

sk 7 4 , A, FHECAA FAe 4 Azt 44
oM ztelE & = gllen e A2 Hgell Wlste] GA100-200> GAS0 ppm2|
TR 2 74274 69g o FASlES & dsler A"HFTE= GAL00 200> 50
ppmTA 2 1.38) 1.37) 1.30ge= AT &2 GAL00 ppmolA 79%= 7H

ok ARl 79 T RAGS vaRe W At o 4949 Sy
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ZgEo]l wol A AT A7t gl Aow GqdEn AT GA1003
200ppmeoll A 74go. 2 714 FAY o™ GASOppmE FA el Hdg Hth FASI 7Y
7 FHES GA200> 100> 50ppm =41 2(1,37g, 33%) 1.36g, 32%) 1.28g, 26%) A}
otk o] AR GA A& s 794 ") 79 F A7 GA100ppmeo]

FHES =Y F der GA200 ppme GA100ppm¥} & =}o]7}

100ppmell A -8 3ke} spulehel] 7} At AE2S 7P S

e
o
(d
ftl
N,
=
o
r& R

AeA | AAAE] AeE [ AAT [ A9E | AEF | AdE | 9n
(ppm) | (Fel/F) [Oh/FeD| (%) (g) (@ | Bx)

B % 5 5 54.3 456 762 | 523%c | 115 be| 17.2
= 550 10 55.7 46.4 769 | 593a | 1.28a | 160
20 53.8 46.1 763 | 590 a | 128 a | 167

S % 10 5 55.6 433 753 | 5ldcd| 119D | 161
VN 10 55.1 448 757 | 581a | 130a | 163
20 56.2 45.7 759 | 598 a | 131a | 167

A % 15 5 54.9 46.2 763 | 522 ¢ | 113 be| 17.1
e 10 53.8 456 759 | 579 ab| 127 a | 167
20 54.7 471 765 | 591 a | 1.25 ab| 163

74 g - 54.6 45.8 761 | 470d | 1.03d | 159

EZ v E (forchlorfenuron) = AFXEZ)Y &AL 717 33+E=2 IAn| g g 27}
Ereo o] g¥a e AFgEAGAClth W F 5d Al AU, AHT, AHES
FA et 7k Azt Zpelrh gldlen, -y AT FA YR F4A
E3], ZWE 10ppm¥ 20ppme] F5(59.3g, 59.0g)°] EHE Sppm e Bt} F33A4
AR AT W) 5 1092 2, ZAy, FHEA FAE e 4 At Ael= gl
A < EWE 20ppmeol A 59.8go.2 7Hd FHa, 7| 20ppmell Al 1.31g

== z
K3 TE

o FAY WA F 159 AP, AP AYBE v ALAvIsh 2eron], 3}
& L

F soM T AHTol FAKeH 5o, w102 A2le] 10ppmt

0ppml A PF7 HPFol AL Aoz EAEle] EulEs] YA el A
R W) F 1099 10ppmel 7HF ol gHole @ & A

,50,



AW | e | FHg | FHE | T | e (x| 9=

A2 A7 : = " .
() |(Fol/A) | ON/FD| (%) (g) (%) (cm) | (°Bx)
500 63.4 422 | 704°c | 43.2 28.1 218 15.6
o 5m)

(5/18) 1,000 62.3 433 | 711 c| 446 27.1 221 154
1,500 61.9 441 | 716 c| 449 26.2 216 16.3
500 63.1 481 | 79.2 a| 498 22.7 215 16.7
|97 A 1,000 63.7 487 | 797 50.6 22.2 212 17.9

(5/26) , ) . 7 a ) ) .

1,500 64.1 483 | 794 a| 50.2 224 219 175

500 62.4 43.3 | 70.8 c| 444 274 216 15.0
[eZ] X] &
b 1?6:/]14)1—63 1,000 61.9 435 | 71.0 c| 448 2712 221 16.2

1,500 62.8 422 1702 c| 434 | 278 218 175

5 A g - 62.2 398 683 c| 418 | 30.7 237 17.0

* Mean separation within columns by Duncan’s multiple range test at 5% level.

W 3] H E(mepiquat chloride)= FAIA T} QAo 7t §gle AFAAAZ A
%

ol Ao Aol ARgE=d Az AojAEE A= A AuE-e

%

A gtk wWFo WIFPES HYA7| 9 TEE DElste] AH2ld Ay o 7o) W
A (59E269)2] 1,000 bl A 2 4=9} 2t Eo] 212 487H/F 019t 79.7% =2 FA18] 9
39.870/%019F 683% = ko oo wl sHNEE FA 2 30.7%° BlEte] 222%=

srobA .

ol

AL FEE S A kY A m
MZbgel elg vlF ASWEe E1-3% ol FUAL wrgol 23mE %

AL B 38 6mnet A 38 7mmE.Th ¢k Ao} & Aol ofrh Az AFEHS

[o3

il
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233 AxFE B A2 FA o] 675mE g A Al

A7k o] 7,502, AL o]
AT 2714 e] olFAREE & 5 ST
ool A7l A% el 135~143m, AFel 13.0~147m= AT ¢S #2 T

T A

¥1-27. 7ol o)gk W3 A& g3t
T " F2 73 (m) | AZFH(em) [AZFON/F)| 93 (em) 43 (cm)
H| 7}& 42.3 60.5 124.0 14.2 13.0
AR 38.6 67.5 105.6 135 14.7
= &) A 38.7 60.4 117.3 14.3 13.8

nl7bgel ojste] S 1957/ F R X9 1789 /TRl Bweka dAby
L 1699/F2 AATHEL-28). FHEY AT E v7bdol 89.4%¢ 72.0g0 2
wul A o] 79.3%, 64.3gRth Wbtk ey By Ee 097~ 1L1lge® A3t Aol
7 flddth oleh e AnE HZbe] oste] AKo] FaAa Al
of wet FF FAFFrE ek ow HZtEoR sty i -

Qo wet Y Fol FrHn HPFe] FE Ao wuwyh

T v [ ANTE/F) | AHEG I (g) Y (g)
v 7} 195 89.4 111 72.0

A B 169 67.1 0.97 50.3

=) 2wl 178 79.3 1.01 64.3

7d; ol A 17430%/F= 714 wokon
14,1209/ 2 F3kolglon WA Ho] 11,3408 /72 7Hd A At}
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17.43
W15 14.12
2 11.34
10
s
0
b Jb & o Ab T = w x| A uf
a7l 1-7. ¥ 7 el A g mA= o &3
P FRAARYS = FFAUS < BRLAPE x 10008 T 55)
TEAA A BATE HE AL A9 Fol Yehs X et w7z
e Aol wlile] @old el S "oy s a7 Y
o] it} oA =) A

=
N
X
—_
.J;
)_A
%)
S
=
~
N
HU
ri
o,
32,
o
)
ol
N
>
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B
o,
—
‘)—‘
w
=~
S
=
~
4
il
N
L
o,
)
Q
£

ow | T B}y g 458 | 24589
" (g) Gl/Eel) | B (%) (2. )
v 7k & 62.6 50 15.6 74.8 9. 17
AL B 434 36 14.5 72.3 9. 18
= 2] A ul 51.7 42 14.7 82.3 9. 15

H7he FEd 370 #ad 54 Ed dEge vk el 62.6g, 5071/
Fol2 7h4 Fxa wekon A vl 51.7g, 4270/% 01 aL, WALy Eo] 434g,
3670/F012 7P HAHEL-29). Gt H7Fdo] 156°Bx2 7 kil =44
afof WA ES 1477 145°BxE Hl=Eth ASES =AANTE 823%%E 7H
F%a 7ol 74.8%, WAE Eo] 72.3%0°] Atk w7t e wEn By Srh B9
9 22 7kl oste] stxldde] AAlE FoF AAEM Tdrrt Ee AL H|
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7ol eJste] EqfaEo]l AAT HHE FAHNY WEow Adn. =A A

2]
oM gsEol w& AL FFF] TRV wiTol HAo] & HAW Aom AYzhErt

Ay

E1-30. Wbt AUl e ) 54
2y PP Fp
TE | AR (%01/%) (/%)) (%)
Zhol A A 152.6 48.1 70.1
] 2] 1] GxHdA 167.8 54.5 74.3
R | 182.3 40.3 60.8
Frold A 159.8 55.6 80.4
Zkol w7+ SGxAA 172.4 62.2 &85.6
HxAA 193.5 45.3 69.1

=

HIZFR I AR el mE Has vZbg ol mA ARG weka A ol
= ok FrolH7hd el AxAANAM 1935Fcl/F=

&5
P TR0, ARG Wb BRAgelN /o2 wten 2

,4
i)

d % K
TR
Felbd | AR | FgolR | Ay e
H 7F 8k 3.3 6.5 7.0 5.0 49
Zroln| 7+4 6.7 8.0 9.5 6.0 6.3
=) 2wl 10.7 9.0 10.0 9.5 104

HE AEA ZAEHE fEd FElvy, =dlARF, FdolFe Fa&S v/t

Sk ou A A= Wol LAsY
THEL-31). HaAges ZaEgye w7t 95%% =gtot FholuH by e
6.0%, Bl7FE a2 5 e wA A 10.4%01 4 7ol v 7k 2
6.3%, Y] 7} 32 49% 2 wrolglth,
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12 r 10.723
10 9.145 8.885 8.766
& g | 7.340 7.347
ml
g0
< L
£ 4
2 [
O Il Il Il Il
&of ‘ = ‘ kS Zof ‘ EbE ‘ x
= X| & i ZtolH|7}H

FRedRHas Foluzbd el dxd Aol 10,72370/F2 =4 e] 9,14570/

(A 7]:8/3~8/18)

— 2ol H| 7FE — = X| X oy
3500

3000
2500 |
2000
1500
1000

500

8/4 8/58/7 8/8 8/9 8/10 8/11 8/16  8/17

2% 1-9. Wb Ee] nhe elo]E e W)
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2005 8¢¥3UHH 8918Y 71X <F 15d F<t
Mol AR g ool FAA e 5

AATHIYI-9). olel& Ane Fholul7ty AMR vFel

e FA 97
Welol A AAF B3k Awse] Folol ARA ol FRAL Lk A A= Sl
Igerel el ola) ASH Eobd A: AL FE HYBF L A o
& 7P 2EAAE B AoR AFAUh HetA Bl wAYNE HAL

B B W ARE Este] BASAS W o] SN F4& 47 x4l
o] MF A 714 97 = "dAAEES Austaxt st

S AEFT(F/F
Egnd |Edy| iz — o Py 9 | A=
AW [(o)/F)| (g/F0]) ° " ° " ° ™ (°Bx) (%)
60g ©]4| 41~59g | 40g ©] 3]
2 73 A vl 99.1%a 497 b 215 ¢ 24.3 d 53.3 164 1.17
PPZ & 978 a 54.1 a 31.3 a 427 a 23.8 174 1.17
Z A A By 984 a 53.0 a 264 b 354 b 36.6 16.9 1.22
SAPELE| 972 a 51.8 ab| 25.8 bc 362 b 35.2 16.8 1.19

* Mean separation within columns by Duncan’s multiple range test at 5% level.
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1. A&
T Vitis% () AE2 29 vld S gaoln SEvel Akofel] @ol
AAsE Sl Sy AAst e AL FHF(Vitis amurensis), M5
(Vitis flexuosa), "F(Vitis coigmetiae)} 7}vFH ™5 (Vitis thumbergii) 5 4% 9]
w1972 A7 %= T AFH]N L ok F(Vitis flexuosa Thunberg) 9} X%
¢l “Fa="ek wufste] §AS TN FAHFIE ATk vkl A
FE Aufsta low, dare] Al e

detetA gotH Al g2 AAoln FdEet MR eA F= AuizE Ha 9l

HAES AWHAL 69.2hac]n A¥|Er5E 1445712 AujAAZE S5 o] 9

lo

e Aejolh VRl i /| EEs} ol WA AMEAL AL ) of
7ha ek

WAl MR ol g8 TV Awstel RANANE FHAL 5 9
L AES LT Aot MFE Fr4Re] FENT 2~36) o4 B3 53 I
WAL S EACI Aol tE Fiol vk A Ak wsB o

3 A AEt A FolE A A = o= =2 Superoxide Dismutase(SOD)
AP S Al FAE AN AFTF ddEhAl ol FAa o AF7hA =
o] fi-carotene¥ vitamin Coll tjajr] AF7F o] Fojx givh. -2t
o

F 7bEEol AWM 2% EA GA kst Ves 7HE Bow o

2. 48 2 W
7. A&
wFE 2 Ao AFSE AR 2002-2003W W& oA ALkE JlEHFE F
AANEZ ARG o, AMAA 2 w7l wet ms As gmow
e F FAY, $4(-200), 2470%x sto] 2®W 9 BHAEE AR
w, Aol Aty g WF drjaes AMFE S e AE

AAPoRA A7)z £8e BY 5 Qe
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o] Sep-pak C18 cartridge(Waters, USA)



#2-1. #9245 S HPLC =4
Instrument LKM(Broma) 2150
Column Altech700CH, Carbohydrate, 300 x 6.5mm

Mobhile phase
Detection
Oven temp.

Injection volume

Water (0.5 mL/min)

R.I (Shimaduz, RID-6A)
70T

20440

E2-2. 714 A4S 9¢ HPLC =41

Instrument HPLC (Sycam S-series, Germany)

Column Aminex HPX-87H, 300 x 7.8mm (Bio-rad co.)
Mobile phase 0.004M Sulfuric acid (0.6 mL/min)

Detection UV (210 nm)

Oven temp. 30C

Injection volume 20140

A§-3hol

00mL=

]

[}

&k
7}t & Homogenizer(Omni, USA)E ©]&
stith. 3L T Zehse] HAstE ARt
, =8 Z¢}~=0] Pentane :

itk o714

-

gas chromatograph=

ickerson type simultaneous steam distillation—extraction(SDE)
stoll A F=Estdd. &, #HF FEE 500g0]
kel 5000rpmel A 1023k
Fotae] 2/37b
ethyl ether(1:1, v/v) 80mLE

==

h=i}
= )

=z a2~ =
o ITTE =

KN
L

15
o
2= kel
an

o
T

o FEUe PPN JEFOR S5

# 3%k gas chromatography(GC)E Hewlett-Packard(HP) 5890A

A-g-3)o Z+e DB-Wax(J&W  Scientific,

}\]}\101')%—1— =
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USA) fused silica capillary column(30 m x 0.32 mm)< Al&3dc) ZHexE= 5
0CoAA 583 74 F 230C7HA &9 2T 5= F 230CA] 3083 FA33A
a, Feh AE7] 2EFID)E 250TE ggler, &i7As d47k2(1.0 m/2)E
AF&-3Fo]  split mode (split ratio=45:1)2 F43tH . Gas chromatography-mass
spectrometry(GC-MS)E= HP 5890 series O3 GC¢ HP 5970 mass selective
detector(MSD)E A}&-3F3 T #2832 Innowax fused silica capillary(50m x 0.20mm
ID)E AH&stlom Rejde] &%= 40ToA 583 fA4 § 220C7H4 &9 2T
A szake] 220TCeol A 5037 FAA T FY T interface®] &%+ 250TC=E
stRem RV Al= AEVFA(1200/8)E AFEEH AL, o3t HSHEDS 70eV,
electron multiplier 2200V, electron scanning range:= 41-500 amu® 3&}ich. A&
ol GC-MSE Abg3le] ZF AE 9 mass spectrume 92 F NIST & Wiley
library search data systemol| 9] A 349 mass spectral data ¥ FL3 =
Ao &stri TFE(C~Cx)es A3 5 Kovats® ol wep 2k A&
retention indices(RDE 3t o] & 342 RIS Hlulste] 5453

4) trans-Resveratrol 4]

7} Resveratrol +%

FAAZE AE 10go] MeOH-Water (8 : 2 v/v) &9 100mLE 7}3 &

shrek 89S 15000g00A4 2083 YA F A NES FHeL Sep-pak Cis
cartridge(Waters, USA)E ©| &3l &F319 3L 4Tol| HAsHA FAARZ ALE
Sttt Tl EWAFPo] A AP o R npy A G F o] Aoy XA FE - &

A8,

1}) Resveratrol 4]
HF9] resveratrol®] ¥ HPLCE o] &38te] F41381% 21, acetonitrile/water

E &ulE gradient 28} A B A Y. =, &0 AT perchloric acid (0.6mL/L)

Ll

X33k acetonitrile/water (2 @ 8 v/v)eollil &1l BE acetonitrile/water (8 : 2
v/v)olA k. AEFY F 20E7MAE AYWF TEFIoer 40E7HA= ABE 82%
gradientdle] FelFow ojuf #48 05mL/min ©]tt. HPLC ¥4 %4<S # 3

of Wb ATt



¥2-3. trans—Resveratrol ¥4& 93 HPLC =4

Instrument HPLC (Sycam S-series, Germany)

Column Grom ODS-5 ST, 300 x 4mm (5um)

A @ Acetonitrile/water (2 : 8 v/v) containing
Mobile phase perchloric acid (0.6mL/L)

B : Acetonitrile/water (8 : 2 v/v)

Detection UV (310 nm)

Oven temp. 40C

Injection volume 2040

oW R 2R 4R % ANEE B4
1) 8, &z 2 amylose $H#

2 ol Fdird w9

FlEe FAYoR Falete] AAgEEE Y =A(Spectra A, varian Co.,

W meae] HYEAG e 3" A3 Y AvE 100mL Bl o] Al 25g¥ @ F
ST 38mLE 7HeE thE A7InbEel A FHwkstal 5E3F FE& ST ol % Hlo]F
E 7ol 1023 oA B $ FAS} FuE SAst] F4E&d AFES
T3

FHukn] o] &4 L& Texture analyzer(TA-XT2i Stable Micro Systems, UK)E o] &
st on A& 20mm probeE AlE FAIRERE 50% ZAow =AU 2H|
Al A" S 33g skl TOYOA W AI(MA-90B, Toyo, Japan)® <4 &}3] il
d7te] FAEE 2 695 14% KOHE < 10mLol Aete] 30Tl 234 g A

F YRS FRES $EAEY 2AFA uhe 1~TEROR ERHAL

b1

vl W& Z”& FHukrl 9 shelf-life

v At BEYE vjasty] ffstel JAv el 5y e & 15¥E 7h
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aL A7IekEe A Fukate] 25T ok 60 CE=27]el 24A13F A § FEFLE, Ak,
T5E SA3AY AT W 10ge] B4 100mLE 7}l al homogenizerZ 1
A3}3t & 3mLE #3sle] PCA(plate count agar)o] =238}il 25Col A 24A)17F vlF &
BATE Z2A8AT. EA L Texture analyzer(TA-XT2i Stable Micro Systems,

UK)E o]&3sllorn XE 20mm probeE A8 FAFRZHE 50%9 Aoz =3

AL A= ZA

M= CM3500d (Minolta Co., Japan)E& Abg&sle] L; WAl g A h Ao
2 FEate] S5tk Lake WE (Lightness)® 0(54)~10008A), agke A4
% (Redness)® -80(x4)~+100(44), b#k2 FM%= (Yellowness)Z -50(% )~
+70(3A) o] HelZ FHsP o, AEE MA(color difference)® Mo FTH(ER) S
= el

o. FF9 AL (715A)

1) & ZYdsdF
HE Fo] ZgHE HFHL Rhee 5 (1981)2] WHol ulzl Folin-Ciocalteu’s
Ao w IS FASNH. 5, A4 55 05mlel 2% NaxCOs bmls ¥l

283+ ¥A]3 ¥ 50% Folin-Ciocalteu’s reagent 0.5mé2 %3 30

Sh
B
ok
N
rot
o
o
O
S
5
3
e
X
o
ot
H
fiju
A\
o,
olr
ol
3¢/
)

F+34L  chlorogenic
acid(sigma Co.)& AF&3lo] #4319 T}
2) AAFAF

Blois(1958)¢] el E3he] st B4e PASAL. &, A7e] 2EEL
g &

4Gt T2 A7 ZF &) FEE Anet WEEel 02mM FEE Folgdi:
DPPH &9 1mE ¥ § vortexingd ths AolA 3023+ WA & o3 (045
mdtel  5l7amelA  FREE FAsc olw, WEFe AR #2EFQ
BHA(sigma Co.)¢} BHT(sigma Co.)& pg/ulLe TE= A Xde] AFE3FHom

blank= Al &8 Al deionized water A& 3} T}
AAE a3= Algs "7be #@UekA] g 459 FFEE oy A wmet
Mg 2 epgl

,64,



EDA (%) = (1- %) % 100

A Absorbance of sample

B: Absorbance of blank

3) SOD fAI&A
SODFAFEA 2 pyrogallol®] AE2E3}7F SODFAMEA B2l H7bel <&
Abst& b A s 98lE o]E3 Marklund (1974)9] WS W3] ALE3H
t}. &, AE 02mLol 10mM EDTAE *33t= 5mM tris buffer(pH 8.2) 3mL <%}
10mM HCl& &9 &2 3sle] A %3 7.2mM pyrogallol(sigma Co.)& 02mLE 7}3F
F 25TCelA 1023 A th o7]el IN HCl ImLE 7}8 & 420nmel XA &3
=5 SAsto obge] Ao wEt ALtste] WlEER YER ST

SOD-like activity (%) = (1 %) < 100

S : 0.D(420nm) value in presence of plant extract

B : 0.D(420nm) value in absence of plant extract

4) o}l ZAd £2ALA
ofdAY AAEd S Kato 5(1987)3 Kim 5(1987)¢] el Fste] A st
Att 5, ImM NaNOy & 2mlell FEEL Im¢ # 7}sta o 7]el 0.IN HCI, 0.2M
citric acid ¢F S A&3sle] wkS8do pHE Z+Z 12, 30 % 5002 ZH3}
S 10me= stdeh o] &4E 37TColA 1AZF A7 $ 2 WA S Imd
A Hsle] 2% 248N bml, 30% Ao R 77y ZASE 19% sulfanilic acide} 1%
naphthylamineg 1:1 R &2 &33F Griess A S AFEF Ao A1 235k 04mlE 7}
ate] 2 EFE vs A2l 15683 WAAZ F 520nmelA FEEE SA st
Tote obdA S AbEsElT
olf thxT= GriessAloF Al SFHFE 04ml 7Fstod 719 2 W
Alatom, oA ARG sRtES HUMS A9 Hrbek A @& A9 of

Aok Mg (%)= HER AT
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N(%) = (1—%)@00

. Nitrate scavenging ratio
: The optical density of added sample solution in ImM NaNOs
. The optical density of NaNO: solution

O W » Z

. The optical density of sample solution

5) ACE (Angiotensin Converting Enzyme) # 3] &A
ACE A& &4 =4L& Cushman¥} Cheung(1971)¢] "ol =38to] =4 3&}

At F, ACEY z=AE 98 E7) #H9o ofHE EH(Sigma co.) 10g& 50mM
sodium borate ¢ <H(pH 83) 100mlel] @AEste] 4TelA 244 7F uwkgk th5
15000xg = 303 94 223 § deds ¥ EdstdA ACER AR&skivt

Ztzte] gujFE% 500 7] 224 15mM Hippuryl-Histidine-Leucine &9 5040
E 7Fe F, 37TColA 5@3F BAs T 7] ACE &4 50uE 7hskal thA]
37CAA 1AIZF ¥ AL ) IN HCI 2505 7Fste] W& AAAZT SAH S
SriFEs Al SF S0uE AREsERle™ iz IN HClE 250
2HS HA7bslgdt. o 7)o ethyl acetate 1.5mE 7}sle] 15%7F E£¢3 & 5
ol A 1023 A4 EEste]l A NS 1ms FHsAth o] A NS 80T 2=elA
4ds] A=A F, IM NaCl 3mE 7hste]l &afste] 228nmolM F3=E 43

of th& Ael o3 ACE A3l &S 3Hitkebadtt.

T
=
N
o
o
FO‘I

inhibitory effect (%) = (1- (A-C)/B)x100

A : The optical density in the presence of ACE and ACE inhibitory
component

B : The optical density without ACE inhibitory component

C : The optical density without ACE

,66,



6) Tyrosinase A 3| &4
Tyrosinase inhibitor< Jung 5 (1995)2] W F3to] o33 2o FHH3A
t}. = Tyrosinase @A AT =4S 35T FxoA &2 vy =43 0.175M
phosphate buffer(pH 6.8) 0.2m¢, 5mM L-DOPA solution 0.2m{ E FEA5 &4 05
m e E&do] mushroom tyrosinase (110 units/mé, Sigma) 0.1mlE F7}ste] 35T
AN A 287F §EEAIZ ohy 475nmoll A FREE SAT F(Sa) T B4 il F
T 01mE FH7bstel FREE SAT U Ba), TEAE & tiilel SHF 05

W Hbstel FREE ZHT Ca) e o §3He] the] Aol oa) Axkatec

Inhibition effect(%) - {1~ (25,222 )}x100

3. 23 ¥ %
7k, ® % coating &9 A=

W AT aE &R/ Vsd A Ttew AxE flstel ME vz Al
Wi 2G9N Es FHFeRA 7l BEA e vF 23 A2 F s
A= vl -

Wepa B ATt AFAA maE wrh gl WMF r)as FAn
el Auigel ARGS xAsA g WA ZYALAE NEe AT
oA e AA @ AgEe] By Fo we A2 4 db 4y Fuw

1) HF A7)129 Az
Bl A AREE HFEE AR oA AR Al Fo) )

ol A7) g M o]

,67,



NRozA orne £2e B S+ Qd, B AP AEHS sss] 9

@ Foow Bdd o@ SAPEe ettt WEl o s gel A 3
A 9% 0 T2 YERCIA 18 A% AEAAT 31 Pl vt e
Aoz AxE FAAZ AEE GFAVIE ol&st 150 kg/ard] d4=HozE 2F3 &

A7 el wel Alxd wFE FEEY] SA2 F 49 2H o7 FE2 &

H2-4. Az WF A7) xe) 54

P AR =
=5 e =H4YE pH
o ce/kg ’ HE (L) | A% () | 3% ()
2] g 748 13.6 3.342 33.55 2717 -0.02
YE A 754 13.4 3.312 33.43 27.98 -0.01
W2 oy~ Axde] Qo] o7|se 8L WE &% AeA LA Ha)

of Ekom, A5 Ao st 754%° FE&& B I7|E FE&E Algsta

M, YR, pH FAIME 2 Aol molA @k wetd 3y ARES FFau
Y E BRA o7)se Axes W - AF @ A ol g
2) W% B Az
Az w7 225 AA BQuH) FF 100%0) wste] 5% (v/w)7h w7
Ahstglon, ojm ME oy xg Fdel F4 (950% HB)} EFHAL ) £
FEe 2% UAVR FAFA T, BE01Y ww] doA U e 1T B
AN EEHE0 pm)3 FAlGl DEVNE oG] ojr)xe] SRe @it G

A
=
ol\
i)
>~
Y
N
46
i)
i
o,
N
[>
K
o
>
B
Mz
[u—
=
é
O
é
_O,L
_Q



HA7bsxd BE 9F

of Ft gt AASAME AU el ARAYA e A qr|=o A
b sRE AAs] flstel, wF driaE dAl A(LdvE) SF 100%0] i sko]
0~8% (v/w)z Zelste] Hrbsiltt. A7 es 2elste] Alxd 24 HFas A
7IMES ol &5kl ek 5 v R g AAEES THAA = AlEE ddeR

Wsg7rE AAstlen, O A= F 2-59F #uh A7) WUkl A o 43, 7]
1

\CB
.
u
19,
N
[»
Lo
b

1

H250F A7) ne] Wrbswel nhe Ave] Bl

= (% v/w) o] 7 ot HA 4

0 25 11.2 3.2 169

2 3.2 112 3.2 176

3 35 114 34 183

6 36 118 35 189

7 36 115 35 186

8 36 11.2 35 183
HE 7lae e SR A g WS JEA I glo] Adse] P A skl
EE 7154 A TAHA FAE Wol= o vEhdth ey 7% o]

=
A= W5 I ste] Srbets dAR AN w9 tho] Fadts dAR I o

o ¥EE wuel ol Fe FFL vINA @k webd vF or)ae Bt

4) HF 97| IYA FAALY 53
W A7) A Ao s Ao ddS AT F ds A VES
&t7] ffste], =AR(AH)S 4 A 523 A F AxVIE dAE T
AL B o] it oS FARSERl oM, T Ak 3 2-63 2k 7] Aol A
Tdo] WAZ = 107] Aol E Ft A ol

e

i
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F2-7HF A7 HUPE v B Ak Mo mA=

A7bs= (% v/w) Bx= (L) A= (a) ZA 5 (b)
dAmn] vt 89.33 -1.35 4.08
6% Fuk v Fnt 72.27 -0.56 4.65
7% F Wk A 71.34 0.04 6.47
8% F Wk 70.18 0.76 5.96
6% w72 67.26 9.13 10.25
7% w2 65.17 11.75 9.23
8% wF2& 61.58 13.82 9.04

W oylne] AYFE FAGFH FAPORE VA vTte] A%
ook ZAsgEd, AAAG % AR A JAMNE JA FEL
W Brsgndel A, AARbHE gl FAREE FAeE 4
o712 H7hE Fobl mhE A4 @4 AT 5 Atk e

o
FA=bIE gadtts 43 g

6) A q71x HIEA Y 47 HF J7|s A= W

g7 A A v ] kgstE 98] anthocyanin%’rﬂ il
oA FAFE HelmE A 2AlF {714 Tkt sro] ¢ mjAd oy]2o A
ZhEIE A¥ Y] fste] A ArjaEs vE or]xe E3HES GYsils o

A7]2o] pHet F=oll wA= &2 F 2-83% o

E2-8. vjAe)Y) 2 HAE M Fe] pHe o] WAL 3

v o7 o g iAozl B (Vv
0% 5% 10% 15% 20% 25% 30%
pH 2.632 3293 | 3213 | 3124 | 3.077 | 3.015 | 2912 | 2910

LI EpS

=AY 9.6 134 13.2 13.0 12.9 12.8 12.4 12.4

,71,



E2-9. fA oY) 2] A MFFS] MRS Bl MR I

A e 5 ; s A
(% ]—V(;W) Ug = @D ;ﬁl }—\11] = (a) :'%/5114 = (b) ZH = (H) (Zﬂiﬂ ;_q' o] }-\31_)
0 33.43 27.98 -0.01 359.99 1777
5 38.86 25.99 0.91 2.01 18.0
10 41.06 26.67 2.30 493 18.3
15 42.16 27.39 3.35 6.89 18.4
20 46.21 29.73 1.18 2.28 185
25 39.78 31.56 -0.44 359.21 18.0
30 43.74 30.57 -0.24 359.55 17.3

o)t wEow AGE wuth v o)) WAl o7zt Arbgel w

g gus gastun(del As)e AARE FEE 43 mel MR Ay 3
ol WA A71avh $4E ARYS & 5 ATk WA ArlA 20% BAAAE
Wt 2R3 4R} solt A9e wel a1 oo wEeA L v
Agow Wask dofibd ol WA 97x Fe A vF M 5497
WEQl Aoz Az ey Wt gefAE v 9r)x wE AT wu o)
A er)s Gbgel 7SR el Aol huE7] wiel wel 4l
astel 20% AATFA A% B A54E ndd gy o or)s 2y
o At e meEskE A o)yl AZbe 10~20% ()7t migrsita @
e 9t

,72,



=
ol AAEE vl &S 156%(w/w)ellen, Fi 79.35%
AR T A7F AR e BleS Fet 10.52%(w/w)ol AT,
T e GAVIE olgste] 1800psi dHom HFse W Fol= 71.0%

(w/v), Fololr g3 nsats AALAE W 766%2 FFras EAH

z
5
S
32
M
2
o

2) HF9 ey
) el
W o eEel b U AR F Fe9e HPLCE R Ans #2109

7,

el % (mg/mL) (mg/g 5jv:eth?%veight) (mg/g @vxcj]:iveight)
glucose 25.98 26.41 53.78
sucrose 4.96 - -
fructose 30.18 30.36 65.02

WFE Fo] dHE FHIFOEE fructose’t 7HE Bgom, 1 S o 2= glucose
o) MF dgd gt es WNE Xk FRU A A FAA Egew, FAF
Mol = glucose 25.98mg/ml, fructose 30.18mg/ml, sucrose 4.96mg/mle| 3H-F5 o] <l
A h.
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my Sanple ldentiFier: o Sino seed)

tartaric aci

mMalic acid

. Uﬂ:"‘f‘é 714k HPLC chrc;}natogrami

s

F2-11. MF T F713 T
s 5 (mg/mL) (mg/g })jv‘ezt%veight) (mg/g Aifjltjveight)

Oxalic acid - - -

Citric acid 0.10 0.03 0.25

Malic acid 519 3.12 6.08
Succinic acid - - -

Formic acid - - -

Acetic acid - - -
Tartaric acid 2.43 1.46 7.41

Lactic acid

HE Fo 8 f7)ake
= NE E
i le=

acid 2.43mg/mle. 2 malic acid &o] 7}

eo] 744

3t
=

3

2}

pud

e te=

,74,

citric acid, malic acid, tartaric acidgd o™, HF A5
Tol A= malic acid’}, W E A AT Foll A tataric acid®] 3t

F o= citric acid 0.lmg/ml, malic acid 5.19mg/ml, tartaric
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X %9 7|8 gas chromatogram

¥2-12. MFeh 2 o] A PUEE =4

Peak | RT Peak area(%)
o (i) Compounds W= T
1 4791 | Myrcene 1.81 1.72
2 4989 | o-Phellandrene 0.09 -
3 5984 | cis-3-Hexenal 0.12 0.09
4 6.405 | 3-Methyl butanol 0.15 0.60
5 6.754 | trans-2-Hexenal 2.59 2.58
6 7.302 | 2-Pentyl furan 0.04 0.06
7 8.248 | 3-Methyl-3-butenol 0.04 0.06
8 9.305 | n—-Octanal 2.73 0.05
9 9.606 | 1-Octen—-3-one 0.06 -
10 10.250 | o-Cymene 0.03 0.08

,76,




Peak | RT Peak area(%)

o (i) Compounds o co
11 11.578 | Unknown 0.10
12 11.727 | 6-Methyl-5-hepten-2-one 0.03 0.10
13 | 12.765 | Unknown - 0.09
14 | 13.079 | n-Hexanol 0.05 0.50
15 | 13431 | trans—3-Hexenol 0.03 0.50
16 | 14.318 | cis—3-Hexen-1-ol 0.05 0.06
17 14.470 | 3-Ethyl-1,2-dimethyl benzene 0.03 -

18 | 15919 | Nonanal 0.25 1.18
19 | 16591 | trans-2-Hexen-1-ol 11.86 12.08
20 | 18465 | Furfural 0.30 0.30
21 | 19.325 | Unknown 0.16 0.15
22 | 19.563 | cis-Furan-linalool oxide 0.19 0.45
23 | 19.893 | 2-Ethyl-1-hexanol 0.15 0.21
24 20.512 | a-Copaene 0.11 0.05
25 22.111 | Benzaldehyde 0.29 0.21
26 | 23.185 | Linalool 35.00 34.02
27 | 23.341 | Unknown 0.12 0.08
28 | 24.665 | [i-Terpineol 17.27 16.07
29 | 25.212 | (f-Elemene 0.12 0.19
30 25.572 | f-Caryophyllene 0.10 0.17

,77,




Peak | RT Peak area(%)
Compounds —
no | (min) ™ rTE
31 25.913 | 1,2-Propandiol 0.28 0.66
32 | 27.210 | 4-Terpineol 24.49 2451
33 27410 | Aromandendrene 0.15 0.12
34 28.188 | trans-2-Octen—1-ol 0.04 -
35 29.016 | Phenyl acetaldehyde 0.03 0.04
36 | 38517 | Nerol 0.03 0.04
37 42151 | Butylated hydroxy toluene(BHT) 0.05 0.07
38 | 42.587 | 2-Phenyl ethyl alcohol 0.04 0.05
39 | 48.283 | 2-tetradecanol - 0.06
40 49.062 | Unknown - 0.05
Total 98.88 97.35
2}) trans—Resveratrol
¥IE 53 HEIZole 7|eA AHEem i L a7t
resveratrolo] 2k Aol o] gl5o] ezl o met 7o =
£ resveratrol®] %S HPLCZ #4353 or fxT2E durE (A

T)E Abgsto] Hlag A= vEd 2o
71573 Lo = resveratrol®] o2 o] =T ¢ = FFo] TUrEloy
HEA7IE e T HadA

Ralge % 5 glo} e

L
_Iﬂ -z
-
=
AU
)
ofN
ko
i
o
.
),
%0,
2
iu)
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Sanple Identifier = S031<1-9 23

150

rasveratrol

100

T T T T T T T T T
0 5 1o 15 20 25 20 =5 40 a5

¥ 2-5. HF F9 resveratrol HPLC chromatogram

¥2-13. HF F9] resveratrol &%

Resveratrol 5%
T i AREH-9]
(mg/10g dry weight)
v (1] &) whole 0.066
] (A =) whole 0.298
W (<) whole 0.191
re: whole 0.149

. W2 B BA
R PR

Fol 7z} B E 70% ethanols FHEWE AMEE] 33
B 1%V/VEHESE WE o F
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polyphenol %

<)

1) %
70% ethanol=

[e)

=

o
ToR
A
&)
™
2l

g

N
OY
Ho
gyl

23.2
22.2
47.0

polypheonl €]
(mg chlorogenic acid /g dry base)

[<)

=

37.2
43.7
53.9

| steke A>3

s

2l

o
o

W

5
e

—

N
)
pu
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=
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AlQl superoxide dismutase (SOD), catalase, glutathione peroxidase (GPx)
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ot

}Aral A 91 tocopherol, ascorbic acide, carotenoide, flavonoid, glutathione 53 43
}AE3EA) 91 BHT(butylated hydroxytoluene), BHA (butylated hydroxyanisole),
Troxol-C % ®< adataiAr ded dar 1 fov B 3aksbaAo @3k o7}
A Bas i 9t

ot

mA vESA REde] AXFele S48 A% 19 263 Len, o)y
grwen gtsAZ 9e AgHa ot BHAS BHTE A1ehs
Bl - &
4 n ]
. )
L}
£ -
& [ 1
& |
#
; 40 1i .
o
ar | " [
A & BHA (ug/ul)
" B BHT (ugiul)
14 & Wild grape extrac
10 -
L4 |
F
0 T T T T T T T
0 &0 100 150 20

concentration|ul)

a9 2-6. v #HFoe A giol wE Ptste Wi

19 2-691 M 9k zEo] AkshA A9l BHASH BHTE x7-=3te] HAagolss &

A& A DPPHE AR v A5ole] abstavs BHTHU: 3l

BHASH: A9 v%@ Fastee AAm 968 A8 5+ Uk

M

,81,



3) SOD A4
Superoxide dismutase (SOD)E <A WollAd 0% - & ittt A4
o] xR ABATI= 4TS 3 SOD fAMEAY EES &4 ofUAR SOD}
Abel dae dt= A EA EdE FE phytochemicaldl <£3H superoxide®] HF-&-
= gAE7] el o] SOD fFAl=ES At AA e SANLAFS A
S wA AstA Aol & Wolstal =3t EdE Kol Aewm dEA v w
A W FE BQHERE 70% ethanol FZ=°l st SOD fFAEA4 S AES A=

oX, :lO

n?L’

T = SOD frAHEA (%)
3} & 0.91
77 1.63
A 12.86

wFo] Folo mE SOD FAFEA2 IS5 091%, #74 1.63%, A 12.86%= 7}
T E3 Ao =& F4S B

OF3E

rlo
o
o
=
(o3
o
r >
oX,
BN
Yy
2
>,
uu)
1=
i)
o
ﬂ%

2} F ol o ¢
5ol EA5E 29 2 39 amine 1231 1 amide®} nitrod} WFS-S dfo] tEA
2 2487 nitrosoamine®] A EHE Aoz d#HA At} Nitrosodt WSS 2 A3}7]
9l &A= nitrosoamine A4 71 HEHQ amine o ABAEES JA AU ofHAS
a7 stolof ghrh, whebx] wE 2o wkg pHel whE opxHAbe] AA

g Ade i 2-16% 2, WFo F9d EtOH F&=9 ofdAitd
2-17%2 e A

o

,82,



#2-16. WF FFehe] pHel whg opdatd 2784

- H ph
h 1.2 30 5.0
2A A (%) 97.21 68.30 53.35

#2-17. H-91°¥ 70% Ethanol FZ o] opdited 224 Hlal

T 7 pi
b 1.2 3.0 6.0
%7 85.3 66.4 36.4
390
e 613 53.2 295
A (%)
E 99.1 817 46.4

=4 pH 1.2014] 97.21%9 A2A&S By}

5) ACE As|&A4

AA ads]E A9 oF 90% ol AAlsts EHAd nE Y2 w4 A9
2243k, Na' ld 28 2 Na' &3 712 Al Ca’' 9 Na' s%9 S7heh 19
il renin-angiotensin system %2 7]Ztol| <sle] wHlEl= oz Ay A At
Renin< angiotensinogen< angiotensin I & & #3311 B384 9] angiotensin [ &
angiotensin & 4 (angiotensin converting enzyme, KininaselIl, peptidyl dipeptide
hydrolase, EC 3.4.1.15, ©]3} ACE&} ¢kghel 2lsf COOH =1t dipeptide(His-Leu) 7}
= Z 23 angiotensinI® WastA Hrh o

Angiotensinll = s3I #AS F5319 dAS FSA7]13 F2lol A9 aldosterone?]
S7HAN o Z=M a1 Eqe] o)

=
=
g 59 EHE AL de d9Y

dgsel ZEw dn S

,83,



bradykinin® dipeptide(Pro-Arg)E &3lste] &4 2] heptapeptide® HFA|7| =
Ao e gk =3 ACEE ZAFHdd Zn"'s FH3t= metallopeptidases
53] carboxypeptidase®} A ©]E % mercaptoacylamino acidE°] 7423 o
AZES el oz A o]5o] ACEY FAH$JoA D9 carboxyl”] 7} cationic
site¢} ionic A%S &tal, sulthydryl”]7F ACEY Zn''3 #&E3s| Agtslo], o5 Ag}
o] weto] peptidyl amide”]oll &%t =423 2 side chain®l liphophilic pocketoﬂ A
of A% ol o RAgHorA s JALEo] e AR Wi

b mF ZEelo]l ACE Asi24d A S SA 43 12202 2 &
s B oo gk AAAR A4 2aT Ao AZETh

6) Tyrosinase A 3sf&A
Tyrosinase= 352 M4 E<l melanin®] A @A #ostes #

1, melanin< & - AEY v Ay EASe LEAe] AAMAE AFEA
weh theFet FRF dEA i, dER
oA B3-S Ax BAPdAT AFA AEE BT tyrosinases 29 A2 3o
tyrosinase (monophenol, dihydroxy-L-phenylalanine: oxygen oxydoreductase, EC
1.1418. Dl oJ&l Zw =+ dopaquinones A 3ol o] FoXm o]F ofn] =4t
Zo dwAze) FgukSo] o) HEHOE melanino] FA T ojgo] AW
melanine 1A dojup Ayt Agtsto] Wopd s ow Ha o]Zle] 1§ i
A3EQ] keratinocyte® M@ E o] FIAFE] Zhstapge] o3 dFef FFow
stal ZHAF o gty 3 9§ gro R wjEETh ANk Zejdel o 9§ =
3 5™ melanocyteW ol A tyrosinase’} &4 3% 31 melanini A o] %1% o
/M eb ol M FFo] dojupA| Hrh

Abgrell flolA o] M= QlFol wel AAe] RS A A= 3 any
A s, 54 R Ao Abgloldte SQ1FH} WlFel glojA Al

el T2 dwel w W EE P SolfoR AL wkHE FAsE shar R
73

Lo
o
B~
2
e
fol
B~
2
r >
ot
SE,
ofy
%
r]I.
oo
oifl
Lo

Lot
N
N
>

ol

wole] Fgols AF, B, theel AWAe FAHIE @k o5 sut waly
Fre FPU golshs FaelolA AL SFEGANNE o2 AFHI] A
ofd wHe 7%

grom o L& melanin@ AL A WHOoR HFFE A
E
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wepA m o] d g v SR o]k Ade HESH] #18ko] ethanol

FZE 59 tyrosinse AMEAS A A= F 2-187 Euh

F2-18. HF9 B9 tyrosinase A&l A v

Tyrosinase inhibition rate(%)
THANZE Iz
3 % 714 -
L 94.2 39.1
A 70.9 35.7

W Zo] B ethanol(70%) %59 tyrosinase Al &A-E 27 (94.2%) A 713
A

=L, Thr o 2= H5(71.4%), A (70.9%) ] AT

. WF ZYEY IJAHE 74
1) 2, 949 d 2 gmylose 3

i
o
ofo
ol
ol
NI\
o
%
Y,
&
rir

K
[\
N
O
)
m
ul

(AN-700, Kett Co., Japan)

#2-19. AN H= SAVIE 7183 28 2o F29TL

4 wE 2Ya

4 H7HA 675 = 0.71 66.5 + 0.71
A (%) 72 £ 0.14 755 = 0.07
TR wE (%) 84 + 0.14 8.8 = 0.14
T (%) 14.05 £ 0.07 1455 £ 0.07
amylose (%) 18.8 £ 0.00 1865 = 0.07
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amylose $F&2 188%9 A& A&l o

™
Aol A= Ao w2 W= vlad Aok

U5 A d PR FgFH e FrIEY dHFS HESH] st FAHoR
st ARSHFEFG |(Spectra A, varian Co., USA)E A" EX3 Axt=
¥® 2-20% 2o

¥2-20. WF ZRAe] FUIAE  (mg%)

T Ca Mg Na K
d A m) 11.08+0.21 22.8+0.06 11.40+0.09 154.8+3.74
HE g% 11.43+£0.14 23.8+1.64 11.47+0.14 157.6£3.21

MR orla mEAs AANe] PAAE @ 2A® Ad mPge] ¥4
o

k2 Ca 11.43mg%, Mg 23.8mg%, Na 11.47mg%, K 157.6mg%°]i, A Av]= Ca
11.08mg%, Mg 22.8mg%, Na 11.40mg%, K 154.8mg%< Ho] wFq7]~ H7le
IR FrlEgee] & JFS HolA )

Alow R mYaY HusHE

W AgEE Azt F

rr

=
2l

o] MEE W Ay

® 2-213 o

w221 WF mRAe A F AR
A WA R
T
L a b L a b
A A 74.76 -0.01 10.53 75.72 -1.06 6.17
Ky 49.33 3.88 -3.62 61.86 2.08 3.64
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|
HEdEd m9ad Anc A4Ande gdw AoE mat 9dd La

(lightness)2 49.33, a@t (redness)< 3.88, bak(yellowness)e -3.62% ™+ coating

of wheh WEe FAEE gas: WY AAms} e A R =@
4

coating ¢ FWb AFH M= FHUE & PR} M= FIFEA S

w222 vIEE 6% mRAe] Huk @ A 54
sy
T EaduAs  9vbe gaE
FRE00)  ARE)
A Am 144.62+0.80 145.73+7.22 57.7+1.60 3.10+0.76
SRR 145.89+0.47 149.04+10.65 77.0£0.60 3.33+0.66

EE & AfolE HolA &Skth

LA 7R &= Ao E e} &9

w3 Hutnlo] EAS =A3sl7] $13}e] Texture analyzer® 413l

,8’77



|
i !
a9 27 =Y AW F B4 WEaY
w223, v Yo A F A
A v B A

T

4= w3y wEy a4 A4 W3y
182 1528.974 -43.341 0.659 0.330 505.294 332.359
dAm 1621.238 -56.119 0.737 0.331 536.976 395.649

29 % AW F BAHS E 2037 go] FAv vstel AEE e ¢ 4

go] wobA vhobd: AL nAm, wely, A4, WP ok 4L nol,

g ool AR Qg

v, | F 3898 FHuto) 9] shelf-life
‘?A

7hstal A7IRrE

e Anre] wEHS nuslr] 9]
oA FHuwrate] 25T 60T 2710 2443 A% F

,88,
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