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SUMMARY

I. Title

Investigation of the physiological activity of grapes and development of the

functional processed food by use of grapes containing antioxidant ingredients

II. Purpose and Significance

With westernization and aging of the social life style, hypercholesterolemia and
hypertriglycemia, which were not so serious in the past, have become serious
problems in the Asian countries including not only Korea, but also Japan.
Hyperlipidemia can be developed to atherosclerosis, which can cause a complication
such as pancreas cancer. Statin—class medicine like probucol or novarstin is mainly
used for treatment, but long-term use of it can induce side effects. In the
advanced countries, death from cardiovascular diseases has been quite much
decreased by the virtue of the effort to lower serum cholesterol, but in Korea, it
is rapidly increasing so in order to improve people’s life quality, development of
functional foods which can prevent hyperlipidemia, not only a cure, is highly
required.

Grapes contain antioxidant ingredients such as resveratol, catechins and
anthocyanin, which are found to prevent atherosclerosis and coronary heart disease
in human body, but development of processed foods using grapes has made little

progress. Especially, grape seeds have a lot of linoleic acid (70%) and oleic acid



(20%), and the composition ratio of olive oil and fat contained in grape seeds is
similar so grape seeds can become good oil. The grape seeds also have catechin
which 1s known to have the functions of convergence, poison-counteracting,
sterilization and antisepsis. However, the influence of the grape seeds on cancer,
atherosclerosis and antioxidant activity has not been scientifically proved yet (in
the in-vivo studies).

Therefore, this study intends to develop functional processed foods by use of
grapes and wild grapes in order to increase practical use of them and create
highly-added values. Specifically, it purports to develop functional foods, not only
juice, which can prevent hyperlipidemia by extracting functional ingredients from
dregs like seed and peel, by developing processing technology, and by

investigating physiological activities.

III. Scope of the research

1. Investigation of the physicochemical characteristics and antioxidant effects of
grape dregs

a. Utilization of grape seed oil

b. Physicochemical characteristics of grape peel according to extraction condition

c. Antioxidant effects of grape seed

d. Effects of grape seed oil on lipid profiles and antioxidant ability of rats

e. Effects of isoflavone and grape seed oil on blood lipid profiles and bone

strength of ovariectomized female rats

2. Antioxidant and anti-thrombus effects of grape seed extracts (in the in-vivo

study)



a. Grape seed extract’s inhibitory activity on blood platelet aggregability
b. Antioxidant effects of grape seed extracts by solvent (in the in-vitro study)

c. Effects of grape seed and peel extracts on hypercholesterolemia-rabbits

3. Investigation of the antioxidant effects of wild grape seed and peel, and of the
anti—atherosclerosis effect on mice which are short of apo E

a. Antioxidant effects of wild grape seed and peel extracts (in the invitro study)
b. Effects of wild grape seed and peel extracts on lipid profiles of mice which are

short of apo E (in the in-vivo study)

N

. Development of functional foods by use of grape dregs like seed

. Encapsulation and powdering of grape seed oil

o

b. Manufacture of cosmetics and soap by use of grape seed oil
c. Manufacture of beverage by use of grape seed and its application

d. Bread making by use of grape seed powder

IV. Results and recommendation

1. Results

a. In order to use grape seeds, which are now being wasted, as a resource for
edible oil, this study purported to set up the best way to extract oil from grape
seeds.

As a result of analyzing the ingredients of Campbell early grape seeds, yield of oil
extracted through expression was highest when the seeds were grinded,

parched and steamed, and also when they were settled for 48 hours in ether.



The best condition to increase the extraction yield of grape seed oil was: to
parch grape seeds having 10-12% moisture at 95-100°C for about 20 minutes,

to grind them, and then, to steam at 0.8-0.9kg - f/cm® for about 10 minutes.

b. This study investigated mechanical and physical characteristics (including
compressive strength) of grape seeds in order to develop health food of new
type or processed foods by use of grape seeds. Based on the characteristics, it
verified if it is possible to develop a mechanical system which can process
grape seeds. Wild grape showed the highest moisture content while
heat-treated grape seeds showed the highest biological strength. It was not
easy to find significance among the changes in compressive strength, yield
strength, and ultimate strength by loading rate, but generally, just like the
change in compressive strength, the faster the loading rate became, the greater

the strength was.

c. In order to decide the optimum solvent for extraction of Campbell and Kyoho
grape peel pigment, several acid solvents of 0.196 concentration were added to
ethanol. Using several extraction solvents, this paper investigated
physicochemical characteristics and antioxidant effects of grape peel extracts.
Campbell had more content of anthocyanin pigment as acidity got lowered,
and it showed highest sugar content under the treatment of 0.196 citric acid
solvent. Campbell grape peel had a similar amount of glucose and fructose,
but Kyoho grape peel mostly had fructose. Their antioxidant activity was high
under the condition of 0.1% HCI solvent, but it was found high too under the

condition of 0.196 citric acid.



d. Using the seeds of 7 kinds of grapes cultivated in Korea, this study analyzed
their physicochemical characteristics and content of effective ingredients.
Improved Kyoho grape had phenol content most, and resveratrol, that is known
as an antioxidant ingredient, was found in wild grape, improved Kyoho grape
and Campbell grape. In addition, it also measured antioxidant activity of
grape seeds through electron donating ability and inhibitor of hydroxyl radical,
hydrogen radical, and xanthine oxidase: The antioxidant activity was highest at

the ethyl acetate level.

e. The influences of grape seed oil (extracted under the best condition), general
corn oil and perilla oil on lipid profiles and antioxidant enzymes in human body
were comparatively analyzed. Grape seed oil didn’t have significant effects on
total lipid, total cholesterol and triglyceride levels in the serum, but it caused
HDL/LDL ratio to go up. It also caused GPx activity in human body and P/S

ratio in the liver tissues to increase.

f. The effects of supplementing isoflavone and grape seed oil on lipid profiles and
bone strength of ovariectomized female rats were investigated, the results of
which were: It didn't cause the bone strength and the serum lipid profiles to
increase, but grape seed oil lowered serum total cholesterol, triglyceride, and

LDL cholesterol levels, and increased GSH content.

g. The inhibitory activity on blood platelet aggregability that was induced by
collagen, thrombin, arachidonic acid, and PAF was measured, by use of rabbit
washing platelet suspending media. It was found high at the ethyl acetate level

that had showed high antioxidant activity, and it was found high too in the



fractions separated from ethyl acetate.

This paper also studied the effects of grape seed and peel extracts on lipid
profiles and antioxidant enzymes in hypercholesterolemia-rabbits that were
induced by cholesterol diet. Supply of the grape seed and peel extracts
significantly lowered the serum triglyceride concentration and it was found
effective in increasing the cholesterol concentration discharged out of the body.
The grape seed extract was found effective in converting the oxidized
glutathione into deoxidized glutathione, and in eradicating H202 created by
oxidative stress. The grape peel powder was found to have small influence on
deoxidized glutathione content, CAT and GPX activity, but it increased GST
activity in liver tissues, which promoted combination of lipid hydroperoxide
(MDA) and GSH, and further, lowered formation of lipid hydroperoxide in the

serum.

1. The antioxidant effects of wild grape seed and peel extracts were investigated

j.

according to the extraction conditions. The phenol content and the antioxidant
activity were high under the extraction condition of 70% EtOH at 78C rather
than MeOH. When extracted at 78 C with 100% EtOH, grape peel showed
high antioxidant activity. In the experiment of giving the wild grape seed and
peel extracts to the mice with apo E deficiency suffering from hereditary
arteriosclerosis, the total cholesterol and triglyceride level in the serum got

lowered from a month later.

The grape seed oil extracted by expression was made into test samples after

going through the manual method for degumming, sodium hydroxide treatment



for deoxidation, heating treatment for decoloration, and vacuous treatment for
deodorization. For encapsulation of grape seed, 0.1% tocopherol was added to
soft capsule so a grape seed capsule was made for dose by bg. Grape seed oil
was emulsified by mixture of sorbitol, mono glyceride, diabetic sodium
phosphate, sodium silco aluminate, and lecithin, which was into powder by

spray drier.

j. By adding grape seed oil (3.5% for milk cream, 5% for nourishing cream, 9.5%
for massage cream and 10% for body oil), prototypes of cosmetics were made.
Hard soap was made by adding anhydrous soda of about 27g per 200g of grape
seed oil. Under pH 7-8, the best result was made. The soap made from the
grape seed oil was excellent at moisturizing the skin while its side effect like
dermatitis was low (less than 5%). Compared with other soaps available in the

market, it showed similar surface tension and cleaning power.

k. In order to make grape seed tea, the grape seeds having 15% moisture were
parched at 100C at 5-minute intervals. The seeds showed good sensory and
color when they were treated for 10 minutes. And, its color was best at the
time of 10 - 20-minute treatment (on the basis of 20g/l1/¢). As the best
optimum condition for making grape seed tea, in case of type 1, adding 2%
extract while maintaining the characteristics of pomegranate beverage was
found suitable for functional foods, and in case of type 2, adding 5% grape
seed extract to the condition for Ogapy beverage was suitable for good

products having each own characteristics.

I. In the field of grape seed bread making, farinograph showed that it would be



possible to add up 1.5%, and extensograph told that 90-minute and 135-minute
treatment needed less, which means decrease of grape seed powder’s moisture
absorption and tension because of mixture of fibers so grape seed was
evaluated good to make good texture for hard type of breads. Amylogram
measurement of viscosity showed that maximum 29 would be suitable as

addition of grape seed for baking.

. Suggestions for practical use of grape dregs

. To emphasize the products are environment-friendly because they are made of
grape dregs like seed and peel that are generated during processing of grape
products

. To set up the way to extract antioxidant materials like anthocyanin, resveratrol,
and catechin from grape seed and peel, and further, to increase the practical
use value of grape dregs by utilizing grape seed and peel as materials of
health foods and medicines which are remarkably effective in prevention and

cure of arteriosclerosis

. To apply for patents of the related products like the best optimum extraction
condition, encapsulation, cosmetics, soap, beverage, etc. and then, try to

transfer the related technologies to enterprises

To increase grape farmers’ income and grape consumption through stable
mass production of grapes by publicizing the analysis results of antioxidant
ingredients contained in grapes and the effects of grapes on hyperlipidemia and

anti—atherosclerosis to the public
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At EEAE mill2 E3dte] 80 mesh® 105ToA AxAZ F SRS
Atk 3 ES 3, =AE SoxhletH 3 2w S Kjeldahaly & 2

o 3 322 5% phenol-sulfuric acid¥ o2 39S dinitrosalicylic acid " &
=

AFeRon 2F325 FFTORE sho gtbstgih

A8 AIZE A AR & A w5 AR FEEAT ARAFES EEAE F
S (roasting), ##(grinding), &% (steaming) 3R om FE2X27AL FHE7] 98
A##H A4S grinding(l), grinding and roasting(2), grinding and steaming(3),
grinding, roasting and steaming(4) S22 A gstgrt. olu) A 89 ELLS rpaster®E
95~100ColA 2023t Fob A2elld A7 F & E4712 1~2 mme] 94A 27
2 12 2 3 F 9A 05 mm7b HES 2

2 0.8~09 kg - f/arr®] A 1023 S8ttt ol #HA Ad ANege dusk &
2A7F F-2g A A bR 12k 400 k

el 108, Lelal 700 kg/en'e] SkHolA 77 &3] glojd w7k 1A17F S§F

Aol 7B FEAAL,
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g/eme] 4H o7 2~3837F 550~600 kg/cre

o] 4
Hdor 33 whg AAjsidlv Alxd V1SS FFEol ] AAMNTE AA
.l

e AARLOA AT ARl e BrtEEE ot 7] 32 Az tfsto]

obFE=(10), F50®), BE6), HEM@), ofF WHE@)e deHor AAste]l 1 ghol

o
o

9% BEA ARE Gehith & A4S ARE WA Folt wsA BE A
A7 e e ARE IHES s

)

i
o,

27



FEAL] ARk E FA A= Table 2-13 2vh FEFS 11.9%2 Uyt =
i FEFe 97% A =AY 2 i Al AREE AlRAA 23.0%2

=3, E2o wEl =AW oA zolzh AdE Ao UEwth A dwixom
£ = K

HgRA AQom ol §HI At B D A APFFE 500%, BAA 455%,
4 465% 2 Slvbe A E 220%0)th §4 AQoR AgHEL Qe A 2L 5
Anthe AW FHFol AW WEH % Aueb] /BN N5 FEOR ETEA

o #ddd. & of Al A&z vAdfFet A =X VIES FAFElA
Arkd = e AEFARA NE7bede Ba 7 ouk gl 23 2 34% %

Table 2-1. Chemical composition of grape seed

Sugar

Moisture(%) Crude protein(%) Crude fat(%) Crude ash(%) -
Total(ug/mg) Reducing(rg/mg)

119 9.7 23.0 34 2.95 2.37
2) X=X 7E FE
N8 AAT 21E FJHE7] fste] FEE2 vlo]¥ wkgo] Uojipx] ol A

o] A7IA %+ X319 100CE Aste] 10+, 20+, 302 B 4002 Fe Ahs
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Grape seed

}* Washing

Drying

}* Roasting (20 min at 95-1007C)

Cooling

1st grinding for 2mm particle
2nd grinding for 2mm particle

Powder

l(— Steaming at 0.8-0.9 kg.f/cm?

Pressing
1st pressing at 400 kg/cm? for 3 min
2nd pressing at 550-600 kg/cm?2 for 10 min
3d pressing at 700 kg/cm? for 60 min
QOils (Extraction yields 85-90%)

Figure 2-1. Optimal condition for grape seed oil extraction.

ANA ZHAIHT o]9 o] g U R A8 6~8kgS 600+10kg/crroll A 303t
FEY F 4 FE UHeR FEF V59 82 Table 2-29 2 hFE0
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EX
o] =/ YeElth vl Z & ether A2l 7-7F 24413 el A 77.4%, 48A17kol Al 80.9% =
7V =S FE°IUL methanol® FEF Al 24A1F 735%, 48A1%F 77.4% % o
2 FE Al 24ANZ 71.7%, 48X T35%E Alto] SUY £E FE T&

2 SbekTh Egk SujE F&F &2 ether®t methanol® F& A &2 =
A Fome] o] g A FHFA, miscella®] il ol EAI7F BB TheA o] Eot
A Foll AL Rt THEFAR o] &t slo] AHT Ao AZHT. o]t

A
Adg v er yevtygdos Aikeo] #r=s Ha e XE=AE o837 4

5 A 0.5mmeolstrt H s A4 gt 05 mmolstE EH =4 EES
steam boiler® 0.8~09 kg - f/cm®e] g&EeoA 1087 223 ZEAA 2 vz A
= G BRG] FE7]9 6~8 kg Rl w4 TEXE WL
of 400 kg/em’ol A 2~3%, 550~600 kg/cm’ellAl 10%¢] AR} HEZ Fi 700
kg/cm*oll A A% FE8US W F 287 1Ak o] FHE oF 20%9

28 85~90%7 A =8 5 9tk
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Table 2-2. Yield of extraction prepared with different treatment methods.

(at grape seed oil 23.0%)

Treatment Extraction yields (%)
GY 340 (7.8)
GR? 64.3 (14.8)
Gs? 63.0 (14.5)
GRS” 65.6 (15.1)
1) Grinding
2) Grinding and roasting
3) Grinding and steaming
4) Grinding, roasting and steaming
Table 2-3. Yield of oils extracted with different solvent
Yields (%)
Solvent
24h 48h
n-Hexane 71.7(16.5) 73.5(16.9)
Ether 77.4(17.8) 80.9(18.6)
Methanol 73.5(16.9) 77.4(17.8)

FED 715 AY GG AZANE B F FEF 15 A Fha R
2 g

gtol FE23 7ISolM 7 WA dEbE T ole R Ay =X A wRe A
sto] FET IEolM A2, F R oste] -3 7S] FEHUY

31



Table 2-4. Sensory evaluation of grape seed oils prepared by different treatment

methods.
Treatment Flavor Taste Color
GY 65 71 7.8
GR? 85 8.7 8.2
GSY 6.8 7.1 3.8
GRS” 8.2 78 8.1
ocC” 9.4 9.5 3.8
1) Grinding

2) Grinding and roasting

3) Grinding and steaming

4) Grinding, roasting and steaming
5) Optimal condition

10: very good 8; good 6: moderate 4: bad 2! very unpleasant

Figure 2-2. Grape seed oil

A: Grape seed oil by pressing treatment, B: Commercial grape seed oil (B Co.), C:

Commercial grape seed oil (C Co.)
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Ade]el 7180l 2hzk 10.894%, 12.181% % dEbwkth
22001 Aol W o 35% A=A e, ol

ek

e

By RS Fxo) ek o7k 47 RoE

Table 2-5. Models of experimental installation

)

A= 20004

2h214.382%

WAkE A7lRche el

o},

Items Specification Remark
Micro computer RAM 32MB(21GB H/D) Pentium 200MHz
Servo motor AC Parasonic MSD11AIA
Servo motot driver 2,500 p/r Parasonic MSD011A11XE
Strain gage measurment
8 channels ADAC,5508BG
board
STP-2M(PC) board IBM PC-XT,AT CONTEC,STP-2M
Single-point load cell 25,50 kgf capacity BONGSHIN 25,30-OBU
Compression load cell 200 kgf capacity KYOWA,LU-200KE

Table 2-6. Chemical composition of various grape seeds

(%)
Constituent . . Sugar
. Moisture  Crude protein Crude fat Ash
Kinds Total Reducing
Campbell early 10.9 8.7 26.0 2.4 2.95 2.37
Serdan(jingyu) 10.9 9.2 26.5 1.7 2.75 217
Gerbong (kyoho) 9.3 9.2 29.5 3.2 4.50 4.03
Meuru phodo 9.6 11.7 29.4 19 5.63 4.83
Fugiminori(Dacbong) 9.9 11.7 28.3 29 357 3.2
STP-2M(PC) board IMB PC-XT,AT CONTEC,STP-2M
Single-point load cell 2550 kgf capacity BONGSHIN 25,30-OBU
Compression load cell 200kg capacity KYOWA, LU-200KE
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Table 2-7. Moisture of grape seeds.

(%)

Cambell early

Campbell early

Sample Roasting seeds
D 2001) (2000) Gerbong Serdan Meuru phodo
1 10.686 14.554 12.579 27.827 30.729 8915
2 10.988 14.154 12.169 28.005 30.162 8.636
3 11.007 14.437 11.795 28.957 27.829 8.837
Average 10.894 14.382 12.181 28.264 30.535 8.796
3 LuMel BeH 54

7h) ZEd 2] (20000 AH) A

A 20009 AF Ao AESHA FEAe S AP A= Table 2-83%
2k AgelA 06, 12, 1.8 mm/min®] 35%9 dFAs $=d JEHH FERPE
= 7}z} 3790, 4126, 4289 kgo. 2 UElton £rrl 27184 FEPEI) A7 %
wolrlths A o & gl

wd Ay FEAEE 59 AsEE 1.8 mm/min
kgo = 7H =A uEtEd. =3 Ee E
kgo & UEhton, Hit 6.02kge FHAEE HATH o= FEAE}
k5o &
o gt

FEAGEES] GPoR

o A 5.855
6.132, 6.376
wh7hA 2

w7} 35S Bwe AME

ElieARe) A st4 = 1.2 mm/minol A 8.86

A E 7 B AN B2 AR
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Table 2-8. The bio-yield point and limit strength of campbell early seeds.
(2000 year producted)

Loading compression Bio-yield point Bio-yield strength Maximum force Limit strength
velocity (mm/min) Aver. Max. Aver. Max. Aver. Max. Aver. | Max.
0.6(Test 4) 3.790 5.597 19.30 28.50 5.554 8.025 28.28 40.87
1.2(Test 5) 4.126 5.796 21.01 29.52 6.132 8.864 31.23 45.14
1.8(Test 6) 4.289 5.855 21.84 29.81 6.376 8.732 32.47 44.47
Average 4.07 5.75 20.72 29.28 6.02 854 30.66 43.49

4

0.6 mm/minol| A 6.324 kgo 2 YEINT. 370559 H
®e 3FFY AlstEed web 247} 6.066, 6.035, 6.790 kgo 2 UEGow 3=
m/min®l A 8771 kg2 Z YElSITE o] Ao B A
dé o] wel AR gEPwe FHFge £%7t 7t 2 1.8 mm/minol A 7
= vEbst e, Aozt 06 mm/min®] At A yEsth S8 A
Ha gk 1.8 mm/minl A, HdgE 1.2 mm/minel Al 7HE = el gEka A
By 2001 d A A= dge] AstEze] mE FEGE B S Wstatold
Tolde e A @Rt dRbA]l SbEA ] Wk vt A R A k=Tt

MEFE Fro) 207k g A% &+ A

1o
B
)
2y
rlo
2
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I
b
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Table 2-9. The bio-yield point and limit strength of campbell early seeds.

(2001 year producted)

Loading compression Bio-yield point Bio-yield strength Maximum force Limit strength
velocity (mm/min) Aver. Max. Aver. Max. Aver. Max. Aver. | Max.
0.6(Test 4) 4.155 6.324 21.13 32.21 6.066 7.743 30.89 39.43
1.2(Test 5) 3.805 4.760 19.38 24.24 6.035 8.771 30.73 44.67
1.8(Test 6) 4.221 5.584 21.49 28.43 6.790 8.233 34.58 41.93
Average 4.06 5.56 20.67 28.29 6.30 8.25 32.07 42.01

o2 yeigton A 515 kg o FEHAEE A AU Fe AESHA 5T
=9 HUlge AstEE 0.6 mm/mindl Al 7.793 kgo 2 UERT 33w Har gk
& 3FF] Ao wel Zhzb 7.852, 7.297, 8448 kgo & UElytow 373w o
HAPHS AstEE 1.8 mm/minol A 11.823 kg o & vEbstth A8t

=7F 7% 2 1.8 mm/minol A 7FE =4 JEs o,
H g2 06 mm/min® AstEFEAA UEET SR Ag
mm/min®l| A, FHHHES 1.8 mm/minol Al 7Hd A vErET ol Ade Ay
g 2001 Ate] AEATe} W= AgS Holu lom HAH Axe A7t
Al 20019 Abel wlsiA A dERgtTh wpEA], AR A

Wl WAAA R SF] AsEme BE FRAE ¥ F§ ZEo] Wl fo

ki
2
=
i
o

s gugnel Frge &

e e 44 A%, duAL GRS Wsks phAAAR Asdsne =27
7 E5E BE 2 BA dEhte 2S¢ 5 Al
eh Alele 4
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Table 2-10. The bio-yield point and limit strength of gerbong seeds.

Loading compression Bio-yield point Bio-yield strength Maximum force Limit strength
velocity (mm/min) Aver. Max. Aver. Max. Aver. Max. Aver. | Max.
0.6(Test 4) 5.047 7.793 25.70 39.68 7.852 10.565 39.98 53.80
1.2(Test 5) 4.675 6.627 23.80 33.75 7.297 9.581 37.16 48.79
1.8(Test 6) 5.715 7.408 29.10 37.72 8.448 11.823 43.02 60.21
Average 5.15 7.28 26.20 37.05 7.87 10.66 40.05 54.27

A=st4 FuEAwe] HJadghe o8 F3ol vlws) b SRt Hdighe 12
mm/min®] &EelA et oleld 54 AAA Aokl FER Frhas]we
= oA RS S4ow sdEdth SRR 49 aEAst SR 6143, 5844,

6.09 kg® = EE EATh Add A FHEIE

b S Ee AdAd A= Adde] 2001d AF A eF Hlzeidlen dEAE

49

Fag e Fighe FAsdEE 1.2 mm/mindl A 7HE WA dE A, A
AE T2 X% Ao b2 sts9 AstEet ekl Apoldl= Aol A ¢l
Ao w vetwon =370 Highe steAleE = 0.6 mm/minel A 8.955 kg
o=z Audel 2001d AF Ao Ak} H=7 FEol A

Table 2-11. The bio-yield point and limit strength of serdan seeds.

Loading compression | Bio-yield point Bio-yield strength Maximum force Limit strength
velocity (mm/min) Aver. Max. Aver. Max. Aver. Max. Aver. | Max.
0.6(Test 4) 3.877 6.851 19.74 34.89 6.143 8.955 31.28 45.60
1.2(Test 5) 3.510 6.946 17.87 35.37 5.844 7.778 29.76 39.61
1.8(Test 6) 4.332 6.776 22.06 34.50 6.269 8.399 31.92 42.77
Average 3.91 6.86 19.89 34.92 6.09 8.38 30.99 42.66
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FOEE AL P AdE Nt 2SS
ZEA A Aok S 4 ok =3 R Qe FEAR FIAEE HAgA
FAZE A ] 2001 AF Aok AlEd A= wld et

Table 2-12. The bio-yield point and limit strength of meuru phodo seeds.

Loading compression | Bio-yield point Bio-yield strength Maximum force Limit strength
velocity (mm/min) Aver. Max. Aver. Max. Aver. Max. Aver. | Max.
0.6(Test 4) 3.632 6.665 18.49 33.94 6.664 7.721 33.93 39.32
1.2(Test 5) 4.123 5.797 2097 29.52 6.311 8.350 32.14 4252
1.8(Test 6) 3.507 6.054 17.86 30.83 6.005 7.967 30.58 40.57
Average 3.75 6.17 19.11 31.43 6.33 8.01 32.22 40.80

Hh A 2= A

A g A= 20019 AF AEA AE 100CoA 3023 Fexlelsto] 857

of S EE SAH AP A= Table 2-133 k. A4 29 o] &3 3
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56.87
56.86
59.43
57.72

Max.

Limit strength

Aver.
42.94
37.79
43.11
41.28

11.168
11.165
11.671
11.33

Max.

Maximum force
Aver.
8.433
7421
8.466
8.11

43.25
42.52
43.63
43.13

Max.

Bio-yield strength
41

Aver.
31.67
28.86
30.83
30.45

3.494
8.349
8.961
8.60

Max.

Bio-yield point
Aver.
6.219
5.667
6.054
5.98

velocity (mm/min)

Table 2-13. The bio-yield point and limit strength of roasted grape seeds.

Loading compression

0.6(Test 4)
1.2(Test 5)
1.8(Test 6)
Average
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Figure 2-3. Procedure of extraction from grape coats.
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2) A5

MINOLTAA}F2] CR-300% o]&3to] 33 =A3At

AN

=]

3) TEFA

ATAGOAFY] HAND REFRACTOMETERS o] &3to] 33 A&t}

AN

4) Browning index

Browning index (BDE Mz-g9le] 2AEz A $rx9] dgoln =48 F4E

£
Lo

Hl 2 3 A]8FS T
BI = A 530nm / A 420nm

FEE 0miE o] S Jlete] B 2 B
15,000rpm .= 23] H4litelste] &g ks Al A8kl thA] 0.450 mol Membrane filter =
o]7}3k & Sep-pak (NH»)E delutionsle] HPLCFUE A& = o] &3t t. A&

HPLC+= Water 510, Column< p-Bondapak C18, Detector= UV(214nm), ©]&4<
0.009N H.SO,° .= 3} t}.

p

6) T I

A5 10gel "ol 20mlE W 30% F A F F2Adv|dA 2T,
15,000rpm . = 4057 94 223t e
gol 24 20mlE ¥ sl

T gete] g&%k & oAl 294 288 oS, 2 55 0.450 mol Membrane filter 2
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o 7}3} a1, Sep-pak (NH»)E delutiondte] HPLCF & A& 2 o] &3t} o u] AL-&3
HPLC+= Water 510 HPLC, Column< Supeloco LC-NH2(25.0cm x 4.6cm), Detector=

RI(Waters 410)°] %132 ©] 542 acetonitrile/water(75:25,v/v), Column&%+ 40C=2 &

CEEES

2}, HPLC #4]

Liquid chromatography& ©]-&3sto] A&y Awlatsl Sof g% resveratrol$h &<

A3 th. resveratrol EFEELS SigmaAlolA TYEe] AlgEPon, BAXAL
Table 2-14¢} #t}.
Table 2-14. HPLC condition for analysis of resveratrol from grape coats
Items Conditions
Instrument Pump 930 |, Detector 720
Integrator
Column Nova pak C-18 4.6x150mm
Mobile phase 22% acetonitrile
Flow rate 0.4ml/min
Injection volume 5ub
Wave length UV 305nm
I P R
) AAZels 57
FZ =9 DPPH &9 7lste] & 42 % 517nmeolA] 6023 S35 ®ssE 54
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A% AR 001ges 1mle] 0.1% TFA in ethanolol] 3¢ ¥ EXA g7 o] &3t
AlBo 2% NasCOsE ¥l 287F Ao AXA3 ¥ Folin—ciocalteu’s A 2FS 7}ska
Zgtele] A2oA 308 AX 3 T 750nmolA FHEE ZF4eAT Cateching E-

gAow Agatat

N

3) SOD(Superoxide dismutase) FAIEA =A
SOD FAFEA 23S Marklund®t Marklund®] =] wel 2+ A E0] pH 85H=E
B A3 tris-HCl buffers} 0.2mM pyrogallolE 7}8ta 25ColA 1087F #x & 1IN

HCIZ -85 AAAZ & 420nmol A FFEE SA A

100-(A & FZ-H7F/A15 "7 x 100)

A AE7E vrol A 45 anthocyanin 429 $aFo] =olA = A& & F glon,
53

A= 54 Ao M= A7t US55 a (Redness)gtol =71 545Ut

gkol FHAghrh. Table 2-15%F o] A7l Shea5 MAAdW Y do] Mg 2
A= A2 Wol anthocyanin 4= pHel ola] B2 & e A4S &+ 3
t}. Table 2-163 Zo] A¥ Fol 7% anthocyanin®AsheF T3k pHell 23] =o}
A AS B F Qom oo citric acidd #H7Fst Sul= pH7F 46490 % &
T3l anthocyanin F3Fo] =7 UeElWY ME 343 fAdxes g AFS A
AHow agke]l wral, bgko] ESkow, Aol AWLEE HAHom H|=glo
anthocyanin® A& shzko] =& 71 o2 Yerd 0.1%9 HCI, citric acid, TFA #7}3F &

ol = tha E=A SAFHJY. dESHAME citric acidE F 713 Sujol o 713

i
rlo

RAom vheht Ao Bsh fAS 3 narh AWty o) 37w
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Table 2-15. Chemical composition of extracted from campbell coat.

Anthocyan
Color index
ingheF brown
pH ) Brix °
(OD/A= index L a b
532nm) (Lightness) | (Redness) | (Yellowness)
0.1%6 Formic acid 1.35 4.59 0.85 105.75 3.15 6.69 19.7
0.1% Acetic acid 0.12 5.63 0.35 111.15 1.41 5.25 19.0
0.1% Citric acid 1.74 4.73 1.11 108.72 4.92 4.84 20.4
0.1% HC1 19.68 2.15 5.15 92.56 36.13 -4.65 20.0
0.1% Phosphoric acid 3.03 4.09 1.92 101.78 14.78 2.74 20.0
0.1% TFA 15.73 3.03 4.89 92.55 36.94 -3.90 20.0
Table 2-16. Chemical composition of extracted from Kyoho grape coat.
Anthocyanin
B Color index
& brown
pH ) Brix °
(OD/A= index L a b
532nm) (Lightness) | (Redness) | (Yellowness)
0.1% Formic acid 0.14 4.78 0.11 79.42 -2.95 7.93 19.1
0.1% Acetic acid 0.11 5.43 0.11 110.71 -3.69 12.44 18.8
0.1% Citric acid 0.26 4.64 0.15 111.14 -3.29 10.27 19.4
0.1% HCl 0.27 2.42 0.16 111.42 -3.55 11.85 19.1
0.1% Phosphoric acid 0.13 3.96 0.11 111.24 -3.42 9.87 19.2
0.1% TFA 0.25 2.83 0.13 111.88 -3.00 9.66 19.1
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I HE2 A H=3 AS HAE ¢ QT F oAEE 0.1%9 formic acid,
citric acid, HCl, TFAS 7} &ufjol A &3 AdAdoA =2 FFs el
=3

ARV 2t s o] &3t FEAW Aey FEE Fud I
st A3}, Table 2-203 2kt FHo| A9} o] sucrose?] S Aol fldlon),
A= e ARSI oA e glucose’t AL, fructose¥o] ¥ frEldel diF-i
< AAska ATk o] mFojRol AMETE AR Gt "olx|a, AlnhS W

o] Wl Aoz 7hEo] i},

il
ME
4

Table 2-17. Organic acid content(mg%) of extracted from campbell grape coat.

Fumaric Formic Maric Citric Succinic Total

acid acid acid acid acid acid

0.1%Formic acid 4 100 19 ND:= 9 132
0.1%Acetic acid 19 89 ND ND 23 131
0.1% Citric acid 28 ND 16 6120 ND 6164
0.1% HCI 22 ND 18 ND ND 40
0.1%Phosphoric acid 21 ND 19 ND ND 40
0.1% TFA 14 15 19 ND 8 56

ND : not detected
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Table 2-18. Organic acid content(mg%) of extracted from Kyoho grape coat.

Fumaric Formic Maric Citric Succinic Total
acid acid acid acid acid acid
0.1% Formic acid ND= 105 29 ND 17 361
0.1% Acetic acid ND 38 ND ND 78 166
0.1% Citric acid 18 89 ND 6267 ND 6374
0.1% HCI 29 71 ND ND 26 126
0.1% Phosphoric acid 51 75 ND ND 81 207
0.1% TFA 8 ND 12 31 ND 51
ND @ not detected
Table 2-19. Carbohydrate content(mg%) of extracted campbell grape coat.
Free suger
glucose fructose sucrose Total
0.1% Formic acid 36 54 2 92
0.1% Acetic acid 22 26 2 50
0.1% Citric acid 42 47 1 90
0.1% HCI 38 49 2 89
0.1% Phosphoric acid 32 33 2 67
0.1% TFA 38 42 1 81
Table 2-20. Carbohydrate content(mg%) of extracted Kyoho grape coat.
Free suger
glucose fructose sucrose Total
0.1% Formic acid ND 90 2 92
0.1% Acetic acid ND 152 1 153
0.1% Citric acid ND 97 4 101
0.1% HCI ND 123 1 124
0.1% Phosphoric acid ND 104 1 105
0.1% TFA ND 170 1 171
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Figure 2-4. Electron donating ability of extracted Kyoho grape.

Citric acid

TFA ‘

Acetic acid \

Phosphoric acid ‘

Hcl —

Formic acid \

1o
oo

Control

0 0.5 1 1.5
0.D (517nm)

Figure 2-5. Electron donating ability of extracted campbell grape.
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Spectrophotometer® ©]&83 AR Fols ZAHZAI Figure 2-43 2-59F 7o)
anthocyanind#o] 4 =A% 01% HClo] A7td &wiy 01% TFAZF H71d &
ufjell wlaf 0.1% citric acid7} H7FgE Gulol A 7HE &0 & Aom FAHH X
Ty o] &akst @A S anthocyanin® A B U= resveratrolo] Y catechind #& t}
2 Edd 9% AAH Aesdde AW 01% HCIF 0.1% citric acid7} 3
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Figure 2-6. Content of total phenolic acid of campbell coat. (p<0.0001)
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Figure 2-7. Content of total phenolic acid of Kyoho coat. (p< 0.0001)
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=
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A3 A Z=HA FEE9 Fabst a3

XX (Vitis vinifera Linne)™ 714k, HIER, #ldE&2 EFo]il, anthocyanins,
benzoic acid, flavanol, procyanidin, prophylgallate 59 =4 3gE3 it &Ez
2 4#HA 9= resveratrolo] FH-EHA 3 EOl Qo] dF FulzHE FAE As)
AA MG st, HEF, A AW 2 AEadE o ¢ datbst e A8
< th 2 AFeANE Xx el T TAEHE EEAVIES VA AFoE

g8t S8 Ay T oF 3%E AA A &= EEHAE ethyl acetate, waters

7F A
B A AFEd ZAARE 2002WEe] M Y% AP EAo|A Aujd
campbell early #32 F38te] FHyeol RE 3 H 7% F 20 C Wd&F5 L9

wpstEA 2E Age] Assar

2 Ao ALE3E FAAE = dAX S A AxHE A (Campbell Early), ™27
o B dAXM=gol(Muscat of Alexandria), A% A % (Developed Kyoho), % ¥ =(Glod
(Meru), &5-AHBeni Fuji) 2@ 224 (Morgen Schon)el 7714 I %=
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EEA A AS FE3 & methanol®} benzene, 272-dimethoxyprophan %
heptane©. & methylationd} 1, gas chromatographyS ©]&3}o] Table 2-213 #& %

Heor F4skaih

) Hed e A%
AOACY] folin-denis'H-& dF W3] H|A FF3Ht LEAE ethanolS ©]

3] mg/mLZ %9 & BEAARER o] &3l Algo 2% NaxCOsE ¥al 283t

He
i1t

L9 FX3 H 50% folin ciocalteu’s Al FES 7}tz Tabslo] A LA 308 A X 3

-

750nmel A FFEE =A3stY . cateching 0-1.0 mg/mLY TE2 ZA|3t

3‘[5;
= FA& AAste] Adterlal, BE A= 33 whasidith

Ao
ke

v}) Resveratrol 7 %
HPLCE ©|&3}o] Table 2-22¢F & 27102 EEX £ 359 resveratrol 3¢
2SS B2t Resveratrol 5% S Sigma(USA)AMII A #9438 0-1.0 mg/mL

sEe zAske] Aeatl.

2) X=X FEE A
EZEH 10 kgs 4 (Cutting mill DS-40, Dasol Scientific Co.)3}% 70% acetone
T =4 Axde] 662 g5 AU, 70% acetone FEE 600 g&

=
water 1 L2 @ E3}e] seperated funnelol] ¥ ¥ petroleum ether 3 L& 33] wWhE
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Sh
of

Fa ol 283 petroleum ether layers= 25ColA 7t =38l 6769 ¢ 4L,

3
water layert= UHA] water layer(122 g)¥} ethyl acetate layer(32 g)= #3383}, 25C

oA 7S Axstel WY wEsarh

Table 2-21. Operation condition of gas chromatography.

Instrument Hewlett Packard 5890 SERIES II Plus, USA

Sp™ 92330 capillary column

Column
(30cmx0.25mmx0.2pm film thickmess)

Held at 140C9lA 3min, then temperature programed at 2°C/min

Column temp.
to 2207C, and held at this point for a further 5min

Carrier gas N

Detector FID

Table 2-22. Operation condition of HPLC for analysis of resveratrol contents.

Items Conditions

Instrument Young-lin associates

Column 1-C18 Bondapak (4.6x150mm, Waters)
Mobile phase Methanol : Water = 40 : 60, v/v
Flow rate 0.8 ml/min

Detector UV 320 nm
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7F Sephadex LH-20 column chromatography®l] <3 &-uj-12}

| B33 ethyl acetate layerZ open column chromatography® 2391t}
Glass column®ll sephadex LH-20S X A]7]aL, ethyl acetate layerS 94 % loading
st o, ANEml= ethanol 100%, methanol 100%E Al-&3te] &&3). £33
A& ¥ UV-vis spectrophotometerel]l 28] S4u%S 3elsion e d4o =
girae AR g4 29 ¥ 3 o= g2nE 7289 (TLO) 93 ethyl acetate,
acetone, water (18 : 1 : )& A7l th TLCAS spot UV-Lamp= &3 £

gheletaint. 1ela FLe R &

o

molybden, 4% H>SO,, 5% vanillin 223} spot
Zb= spote] Eekade AR A A wFcte]l 479 2FEE(A B, C, DS

At

J

o

1}) Sephadex LH-20 column chromatographyell 2|3l &uj-2x}

Sephadex LH-20 column chromatigraphy® #&3 A, B, C, D 3 & Fo|A C
B2I 2SS AdAFZFY ethanolo] ¢ & sephadex LH-20& &2 A7l galss columno®l
loadingdt g th. A& v+ ethanol (100, 50:50), acetone 100%ZE A-&3to] £33
33 A5+ UV-vis spectrophotometere] 23l 200 nm-1000 nm7}#] &34
= gRlste 2 Ao Sezae AR dA 2 vF5 F, WF ARntEIG
9 (TLC)el ©]3] ethyl acetate, acetone, acetic acid (10 : 1 : D& A7stgt. TLC
Ao spote UV-Lamp® <13 & 4% HSO4.3 5% vanillin® 22z 2HA1sLe] spot
= glstdar Y Rf s 2 spotd] ek E AR A S w53t 16

el A8 =(E1-Ell, A1-A5)< A3t

Z HEdg =HLE AOACY Folin-Denis®H<S 45 WHE3de] v A LA A

g9 2% NaCOsE& ¥ 283+ AL A3 5 50% Folin ciocalteu’s(2 N) A] <
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F 3 750 nmeoll A

bol Ao 0% A
EEIHEL Agstel Axasit.

A

Zfsta =S
Cateching 0-1.0 mg/mle] T2 ZA 5t

W) F Zehk g
4%2] vanillindl F&% 7hate] ARedA 158
oA FAH oM, BF £ cateching 0-1.0 mg/mL

o

A

t}) AA}-F o] 5 (Electron donating activity) =

FEE DPPH €9& 7lste] & 412 ¥ 517 nmoll A 2083 &

A\

o] e

o thgu o] Aratel vEh .

EDA (%) =100 - ( A/ B x 100)
A AR 7Y FRE

2}) Hydroxyl radical =484 =4

Alg o]l 0.1 mM FeSO/EDTA &,

phosphate buffer(pH 7.4), 10 mM H:0.=
SAFG. HES & 20% TCA, 067%2 TBAZE 7Fste] 100TColA 158 7FgA 71

48 W7helm 532 nmol A FFEE S

10 mM 2-deoxyribose, A&l

0
E3rete], 37C F8FAA 247 Fot

R

Hydroxyl radical scavenging activity = ( A - B ) / A x 100
A AR F HIY §EE

B: AR A7k FHE

S
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v}) Hydrogen peroxide A7 A =4
AL Mullerd] RS o7t Wigsto] SA4sA Al g

Hydrogen peroxide
£ 71sk & 1.0 mMe H.0-5 7}stan

o] PBS, ethanol =+ A& &
1.25 mM ABTS [2,2' azinobis(3-ethylbenzthiazoline-6-sulfonic acid®} peroxidase=
7vakal 37ColA 1083 RE&AIZL § 405 nmoll Al 3325 S

Hydrogen radical scavenging activity (%) = ( A - B ) / A x 100
A AR F HIRY §FEE

AR AT FRE

J =3
i 2 PBSE 7}st

=

H}) Peroxyl radical # &l &
Alg#o] 83, 10uM AAPH(2-2'-Azobis Dihydrochloride), A &
aL, 37T F8xol A 247 FoF v AR F, 20% TCAS 0.67%¢] TBAE

F w48 Yzhskal 532 nmol A F¥ = 5}

100ColA 158 71EA 71 &

AAPH oxidase scavenging activity (%) = (A - B )/ A x 100
A AR F HIY §FEE

AR AT FRE

4

N\
ol

Ab) Xanthine oxidase #]3f &

] =&
= 8=

Xanthine oxidase A 32 Stirpe¢} Corte®] Wl wz} =Asgch 9
= 0.2 mL9 0.1 M phtassium phosphate buffer(pH 7.5)¢F 2 mM xanthine ©I
S 7tetal gz ARy gl [

xanthine oxidase, A &%
ate] WE e FR

BEZF v A 712 20% TCA =

/\‘] 5?’:1__
S AAT F ukgd Fo AAMHE uric acidE FFHE 292 nmol

59

A7 ske] 37T
44 g ste] @
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Xanthine oxidase scavenging activity(%6)
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2) At =4

Hexanes ©|&3}o] soxhlet WHOoRE FH3 ZxWAo AWAaS GCE o] &3}

st Ay= Table 2-24¢F 2ok F8  AE AR palmitic  acid(Cigo)

M
1%
o

8.35-33.64%, heptadecanoic acid(Cizo) 2.29-7.42%, stearic acid(Cigo) 7.68-14.129%,
oleic acid(Cig1) 9.94-37.98% % linoleic acid(Cigs) 6.48-50.17% S5 F1F i3t

o Y FAAREE 2 AolE HYY. HAAHOE oleic acid(Cigy) >

%8

palmitic acid(Cigo) >linoleic  acid(Cigz) >stearic acid(Cigo) >heptadecanoic
acid(Cir0)8 =22 FA50o] gt} Palmitic acid(Cigo)E AWo|A Wo] A&,
ZARA FFAAM= 7 AL 83B%E HAUY. Oleic acid(Cig)T® EEAAANA =

g Ae 9MoE Bel WE, UvlX FEEL W5 FEom UEut B4 Ay

td

Table 2-23. Proximate analysis of 7 different cultivar grape seeds.

. Moisture Crude fat Crude ash Crude protein
Cultivar

(%) (%) (%) (%)
CE! 99 838 1.8 7.7
MA? 3.8 11.7 2.0 85
DK® 3.8 13.3 2.8 8.0
GF* 8.7 78 1.8 8.7
MR® 9.0 115 3.0 73
BF® 95 9.4 0.8 57
MS’ 9.1 85 14 9.1

CE": Campbell Early, MA* Muscat of Alexandria, DK* Developed Kyoho,
GF" Glod Finger, MR Meru, BF® Beni Fuji, MS": Morgen Schon

M

2ol ekl linoleic acide %%, S7AF AHolM = 522, 648, 9.36% = B2

’ ’
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o2 AEHW 9, EEAMAL 5017%E =M FREH e AWaE 240l A
yelyth 2 5 A3 oleic acid(Cigy), linoleic aicd(Cig2) 9t 28 E3E 3} ALY
Al 60.96%, E274 60.11%, MOA 53.70% =*}A]3}+,
S AbEY ARG E 7 AFES AHAES] HlEo] & Fo® Hol IwHNTL JF

4 x40l $5% e fAALeRA o & Asary A7,
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Ama HgEe A e L¥ew, 53 21 dAER AE e 49
. 58 dsd SHEse A4 UelA gad Az@de Yt Aow %A
WA AQEeRE FAHETAL FEeeE A7 G AudA oFo|A L 9l

o S A3 A= Figure 2-990

=
el F dHe=A e YRS EE 131 mg-84.07 mg/100 mLE ®2 =}
mL

ol HYow AFAZFFTel 84.07 mg/100 MOA 1.31 mg/100 mLEt} 2] %]
o2 =4 yElgth Walkere 2% 91 Fofl sF3o & dsA sgE 4l
3} @37} ascorbic acidy a-tocopherol2thE o -3ttt R gk vl lom o] £

o= EE shel ol FHE A HER PUAge] BF ATE o] o] F
ofA Stk FASEIAA ZWAA B W B AEy SFBel FPo Fuw w3
RS BAZ Q) Wl F A SFEe FFol ik B ARAFEF

U mEA4, wEEsd el gad Fdst FEEY MOART § 58 ol

4) Resveratrol 3%

ofN
=2,
>
i
)
)
rir
o
[-'O
A

= |
B EEA HT Be A @4 Raya v x=3y] Ho @ol I
= o] 91+ resveratrol, 53] 9}l &of e FFoR EASte] LDL-Z#H ~HES

ol B
Aakg Aoz, pAdGAR 9¥e #ad + ouw oA ok

g

Resveratrol(3,4’ 5-trihydroxystilbene)2 -9 ¥ &3
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Kallithraka ‘s 182~ AXLEF9o i<} AujA|ol whe} resveratrol®] S =
A3 A 055-253 mg/LE th¥d Frg ¢kl fuo]l gl
islandoll A1 A ¥} ¥ mandilaria grapeso] 98] WSl ¢Felo| A B 1.62 mg/LE 7}
dES FEe BAdv & d7dAE TR FF4 =M E methanolel 9 F
HPLCE o]&3}to] resveratrol®] &d& =43 A3}, Table 2-259F o] vF, A&
A 2 Auo) ] BAEggon E3 WFEE 1 g seedd 2929 mgl & 7HH =2
ZFol FrHo] e Aew yewth v X% MOA, 74 2 E=EA4

ZAE A kol EFo| we} resveratrol $FEFo] Be Aoz} Q= Ao ® YEH

et

flo

T T4 A1zt 662 g Ao, ARAAES At flste] 70% acetone F=

2 3 eslo] seperated funnelol ¥-& % petroleum ether 3 L
2 33 W& B 2 F3 petroleum ether layer= 25ColA 7t F5381o]
6769 g AJ 1, water layer= THA] funnel flaskES ©]-&3le] water layer(122 g)3}
ethyl acetate layer(32 g)= =83ttt &vl Z &3 ethyl acetate layerol|l Al EZ X4
o $frEol = FEELS L8798 sephadex LH-202 4x72cn7bA F31 Al
71 glass open columne©l ethyl acetate layer 20 g< loadingdtg o, /& mE=
ethanol 100%, methanol 100%E& Al&3le] &=3Ac. EFHI Alg&E UV-vis

spectrophotometerd] 98] F+u4S ol on, e

“

Fel Fehaas AR F
A s F, vz az2vpEad ) (TLO) 98] ethyl acetate, acetone, water
(18L& AAsATh TLCA spot2 UV-Lamp® 2H¢1d F molybden, 4%
H.SO4, 5% vanillin A3t spotS &2l T3k Rf 7S z2tE spotd] g~

A= M2 FAAY w55k A7 A (076 g), B (649 g), C (612 g), D (4.36 g) 4

Mel 4 EEes dAuTh
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Table 2-24. Fatty acid compositions of crude grape seed oils by gas
chromathograpy.
Fatty acid ) ) 5 . 5 5 ;
component(%6) CE MA DK GF MR BF MS
Cso® 6.67 4.29 3.18 8.91 N.D* 427 1138
Cixo’ N.D 152 115 1.07 1.46 N.D 4.92
Cian' N.D 1.05 0.70 0.46 1.03 N.D N.D
Ciso'" N.D 0.78 0.92 0.64 0.64 1.39 N.D
Ciso'” 3364 2612 1985 2776 1903 2882 835
Cier" 2.99 1.19 2.61 1.00 1.47 3.09 N.D
Cizo™ 742 487 2.29 5.07 253 437 3.89
Ciso™ 9.65 768 836 1412 880 1359  11.35
Cis1'® 3026 3114 3656 3577 3679 3798 994
Cigz"’ 9.36 2256 24.40 5.22 28.26 6.48 50.17
USFA® 3962 5370 6096 4099 6505 4446  60.11
CE": Campbell Early, MA?% Muscat of Alexandria, DK* Developed Kyoho,
GF": Glod Finger, MR™: Meru, BF® Beni Fuji, MS”: Morgen Schon
N.D" not detected, Cao® Caprylic acid, Crag: Myristric acid, Cian™: Myristoleic
acid,
Cis0': Pantadecanoic acid, Cigo™> Palmitic acid, Ci1™: Palmitoleic acid
Ci70™: Heptadecanoic acid, Cigo™: Stearic acid, Cig1'® Oleic acid, Cig'": Linoleic

acid

USFA'™: Unsaturate fatty acid (Cig1+Cig2)
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Sepadex LH-20 column chromatigraphy® 1x} E#ldle] & A B, C, D &2E3 &
= C6 g)& 4AZHY ethanolel ¢ F t}A] sephadex LH-20S 7x42em7}A] &%
A7 galss columng °l83dte] 23 Zelstgith. A7HEvi= ethanol (100, 50:50),
acetone 100%E Al&3sle] £&39 3, 33 AH&EE UV-vis spectrophotometeroll
o 200 nm-1000 nm7+A Fabds Fsto] 22 A Stias N2 ¢
A gyE 3 o= mz2uE g9 (TLO)Y 98] ethyl acetate, acetone, acetic
acid (10 : 1 @ D2 #AMsATG. TLCAHY spot2 UV-LampZ &3 oL, 4%
H-SO,3} 5% vanillin® z}zf 2A131e] spot2 el 593 Rf 7S zZHE spot
o Fetras AR FA Y w5 16719 22 =(EL 0.134 g, E2: 0.148 g,
E3: 0.170 g, E4: 0.075 g, E5: 0.102g , E6: 0172 g, E7: 0231 g, E8: 0.217 g, E9:

tlo

0.185 g, E10: 0.187 g, E11: 1932 g, Al: 0.037 g, A2: 0.109 g, A3: 0.175 g, A4
0.397 g, A5 0.313 g)& LA

g

=
ofj
i)
iy

g(_:
oft
|\

Zg9s 3= F flavonoide 'Otb Oy 9F 8H23 kA S complexE & A &}o]
o9 AAZEES 7HA o] AXAe I|Akste dig ibsiAR gl ok

X EM = polyhydroxyflavan—-3-ol units®] oligomer®} polymer?] proanthocyanidin

o2 Aoy= EYdE gdEel 4F 7IsAES UEUE FE8Ed=E BRuya 9l
t}. Negros& E%E ¥ 7] % (marc, seed, pee)EHE Z #HE5TIFS Ao 1
A3} 100g dry matter @ marc; 4.19t0.04 g, seed; 858+0.03g, peel; 3.33£0.03 go &

ethyl acetate Z2FE 57 2 T E4 v|8)] FYHdoz =& F&&
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CE\:I
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Total phenolic acid contents (mg/100 mL)

f

Figure 2-9. Total phenolic acid contents of extracts prepared from 7 different
cultivar grape seeds.

CE: Campbell Early, MA: Muscat of Alexandria, DK: Developed Kyoho, GF: Glod Finger,
MR: Meru, BF: Beni Fuji, MS: Morgen Schon

Table 2-25. Resveratrol contents of extracts prepared from 7 different cultivar

grape seeds.

Resverstrol contents

Cultivars
(mg/g seed)
CE! 10.77
MA? N.D*
DK® 11.53
GF* N.D
MR® 29.29
BF® N.D
MS’ N.D

CE" Campbell Early, MAZ%  Muscat of Alexandria, DK® Developed Kyoho, GF%: Glod

Finger, MR>: Meru, BF® Beni Fuji, MS”: Morgen Schon, N.D": not detected
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Acetone = b

EtOAC b o

Water ) e

D e

C e

Al
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Total phenolic acid content (mg/ml) by (+)-catechin

Figure. 2-10. Total phenolic acid content by (+)catechin of separated fraction from

grape seed.

EN — b
E10 ) be
E9 I c
E8 i bc
E7 — a
E6 H bc
E5 —c
E4 = a
E3 F— ¢
2 Hd
E1 ) e
0 0.1 0.2 0.3 0.4 0.5 0.6

Total phenolic acid contents (mg/ml) by (+)—catechin

Figure 2-11. Total phenolic acid content by (+)catechin of separated fraction from

ethyl acetate layer.
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Hao] AAe oF HAztel= A2 A FaaAr e, ol A=
Zo FgfHuo] de B &9 ZuE sEol AstE 9 AStAL radical scavenger

3 9)7] wWEo|t}. Flavan-3-ol& flavonoid AlEE 3UEA EEH =
catechin monomer, procyanidin dimer®} 722 A Ex}#k2] flavan®] ©o] sf-% o] 9
ow olF FFES Fitstagd= olv vrsZ vl 9l Santos Buelga 52 <<l
oA 4% 72 monomers(C; catechin, EC; epicatechin, GC; gallocatechin, EGC;
epigallocatechin), 8&7F¢ dimers(Bl, B2, B3, B4, B7, GC-48-GC, GC-48-C,
C-4,8-GC) 18]3 2% 79 trimers(EC-4,8-EC-4,8-C, C1)E& &8l3lo] ol& H i3
o1, Sakariah 52 XE4 FE2E9 HALuxAS FHs7] 131 acetone, EtOAc,
MeOH, EtOAc: water(9:1), EtOAc: water(17:3), EtOAc: water(4:1) £vw| 27104 F

=35}9] flavan-ol &3S SAsR o o 23 EtOAc: water(17:3) 27X F&

o

X EH FEEA monomeric flavanols 30.2£2.26%/100 g, procyanidins 23.8+2.16%
/100 g, total flavanols 54.0t4.86%/100 g2 714 =& FFo|Att B dAF o= £
=X F=%E37 Sepadex LH-20 column chromatographyol] o8] 9o BRI Lo = =
g e A3 A FEFE FdAE 70% acetonedll A 7HF =komw  ethyl

A, B, C, D FollA= C £8E°] 0437 mg/ml=
gHoz 7 L FFoUY. C BEIFELS A sepadex LH-20 column
chromatography S 3] AEgste] 4& 11714 2885 & Zg2 o C &
g0 FEo mMAA ZIPom olF El £¥Eo] 0074 mg/mlz folHoz 7

< Aoz yEyt

myr

3) A A}¥o] 5 (Electron donating activity) &7

68



AAF 5o =4S DPPH(1,1-diphenyl-2-picryl hydrazil radical 2AH oz =4
st=d DPPHE 2 Wl radicals &3t doew EIHE, ofxI =R
polyhydroxy W& stehs, WIS ofnliol ofs) #9, radicale] &7FHe] & A
Aol Ay =1, o] & IsEH FaTdToRE S5 Wl
DPPHS] A& hydroxyl radical® +A}ste] free radical 27 Ao &
DPPHS} L=4 &2 9 #9585 Wv3AA DPPH scavenger 245 S43 23
EE 28] 102 olel whgol ARt 53] 14 ol A= ethyl acetate F

3}

W C &0l 7H7F 30.71%, 2697%°] SA4S BAoH, 22 #HE T 42 29

Acetone H b

EtoAc P be

Water i d

B e

Al g

0 0.1 0.2 0.3 0.4 0.5
Total flavan—ol contents (mg/ml) by (+)—catechin

Figure 2-12. Total flavan-ol content by (+)catechin of separated fraction from

grape seed.
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Figure 2-13. Total flavan-ol content by (+)catechin of separated fraction from

ethyl acetate layer.
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Figure 2-14. Electron donating activity(%) of separated fraction from grape seed.
(W) : Fraction A, ([J): Fraction B, (A): Fraction C, (A): Fraction D, (@): Water extract,

(O): Acetone extract, (@): Ethyl acetate extract
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EDA(%)

Time (min)

Figure 2-15. Electron donating activity(%) of separated fraction from ethyl acetate
layer.

(M): Fraction E1, ([): Fraction E2, (A): Fraction E3, (A): Fraction E4, (*): Fraction E5,
(@): Fraction E6, (O): Fraction E7, (@): Fraction E8, (x): Fraction E9, ({): Fraction E10,
(+): Fraction E11

4) Hydroxyl radical 2484 =4
Hydroxyl radical( - OH) 2A &4 & 2-deoxyribose oxidation methodell ¢]&] =A

3t Hydroxyl radical 2A&A L A4 A FolA] db3Alo] Zbale] AA| Ab3}o

AN
Atk F S5€ linoleic acid methyl ester® 7] &2 3}o]
u© 7 BHT, tocopherol, ascorbic acidE 0.01% == X 7}s}
o
o)

A&Ql TBARS(%)E FAT 23 T=H FEE°] 53%,
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Uehd C £829] 2tsh A& dide= w2

Acetone
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Water
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ascorbic acid 52%, BHT®} tocopherole] 37%¢] Ak3} A &S Ho] E
Frds & F AN
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TBARS (%)

Figure 2-16. Hydroxyl radical scavenging activity(%) of separated fraction from

grape seed.
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Figure 2-17. Hydroxyl radical scavenging activity(%) of separated fraction from

ethyl acetate layer.
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5) Hydrogen peroxide =724 =4

HyO0= #ibstxde] S F3leke slos defx don, AsAde 517
sh, W& 5o Aol dle] wHar, o] Alarwtel] #akstA] o] Frbstm A
o] 750l Aol dFol FEM, 1 A A3} Y 5 2UTHa HaE
i 9lth. Hydrogen radical 42718742 SODell fsf 44d€ #iksts4
= H7bste]l B3 AAaRAR SdAA HFAH R S AAAA
3= A= ethyl acetate layer® B # 3 &-0] 59.68%, 59.22% & ¢
Aes BYom C #8E% 5499%=2 %2 2AEAS Ut Atk 23 column 9
=l
o™ hydroxyl radical ~A%°] 7} =J™ El #&E0°] hydrogen radical &~A %
& 229%= A AL Holx ot Ao YEY radical B2 tha Zol7 Ui

o P
= & 5 ASdth

=

A Ell B8 E0] 7687% A2A%S Hol foxow 714 =8 #2538 B

Acetone |" ab
Et0AG H a
Water }' ab

D b

C H b
B — a
A :’—W

0 20 40 60 80 100
% inhibition

Figure 2-18. Hydrogen radical scavenging activity(%s) of separated fraction from

grape seed.

73



E11 ba

E10 H o oab

E9 b abe

E8 b bea
E7 H ca
E6 fiod
E5 Bod
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Figure 2-19. Hydrogen radical scavenging activity(%5) of separated fraction from

ethyl acetate layer.

6) Peroxyl radical 2784 =4

rie

2-2'-Azobis(2-amidinopropane) dihydrochloride, & AAPH:= 8419 azo3ld&E
of dForA diEdfol s AF7IE AIANTI= AR 4HA vt AAPHZE 4
Ao} wbEEte] AJA e w4 A7 (carbon radical)7F FETRA] #AbsE A7)
(peroxyl radica) & AAd3ste] oje] el WESH A9 AUt S doA A
o £AS Frl. ¥ ZoE  resveratrol, catechin, epicatechin %  oligomeric
proanthocyanidins?} 2 @4bstE o] tpdelA %o A=, o5 resveratrol

&y F2 EAsE W, proanthocyaniding L XA £ EA 3t} Das,

=

DK. 5¢& =X <o t# ZE3%= proanthocyanidin®] peroxyl radical %

i

hydroxyl radical 2A&4S 7HAH, AFAES oisictar Bt 254

A\
ol

23 column chromatographyE &3 42 +3&92 AAPH oxidase A3 &S
A

3 A3} Figure 2-22¢F #o] water & 67.56%, A 3 & 64.16%, E2 &8 & 0]
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Figure 2-20. Peroxyl radical scavenging activity(%) of separated fraction from

grape seed.
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Figure 2-21. Peroxyl radical scavenging activity(%) of separated fraction from

ethyl acetate layer.
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50.67% = Y EFETE

7) Xanthine oxidase Asj&A =3
Xanthine oxidase= AA W F&A dAbedl #AsteE @42 xanthine 22
hypoxanthine > =78 urate® @/dste] W urate7} S7HET ZHo] 2 H o

A BFS FEstE 535 2o71t)h. xanthine oxidase®t xanthine, hypoxanthine

I} e 71dFe Hkge dwbdel oz ¥yA wkgoez  dEA drh

xanthine/xanthine oxidase-cytochrome c¥t-gAlolA A EH = I E ol

o] thdt AAGH= ojH EZo o WA AV AdAE A, 1 B A
=]

A Hdozd 2AfEdNE Bt 52 @402 Yeuys dAv ¢ 52 $EAENH
2] flavan-3-ol7A¢l procyanidin B-2-0-3, 3'-digallate 3g&0] &

A EdE BnAon, 53 50umolol A 60.6%°] As EIE LhE u
B-2= §&=9 S7tl= A9 Al ZdE HolA ol 22 F79 procyanidin B 3}

stZolgl sl elx gallate’} 2% Aol A xanthine oxidase A& &7t -3t}

8°)

, procyanidin

Hustde, E=X FEEI open column chromatographysS 3 42 AFEFE
xanthine oxidase A3 &= Figure 2-229} %] ethyl acetate layer®} B, C, D & ¥
QA FoHozr =gon 23 EYoAE ElS ALgh BE A Eo] 90%0]
o] Aalays Btk ol IFEHAO v i de Ao

=
gallate’} 2% 9 procyanidin B 33 &0l o3 AU Aoz Azt o]t}

an
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Figure 2-22. Xanthine oxidase inhibition activity(%) of separated fraction from

grape seed.
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Figure 2-23. Xanthine oxidase inhibition activity(%) of separated fraction from

ethyl acetate layer.
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d¥EEs A Aol shEw #F A7), diethyl ether®Z vHHAIA H5-&
MEF F AR AE A AT e Aol Hop 2443
3,000rpm, 4°CellA 307 AAZatel S Ak FAE

atholl 1 A Wo] 0.1mM ice phosphate buffer(pH 7.4)el A=

T -101'

g e dA4xAS AAZ T Ailter paper® 712 AASY] FAS A5t BA

AA7A -70C deep freezerol H.#3}% T,

vk A stsha A

D) 8H9 2A44, T4, dA4, T 2HE, HDL-Z#2HE % LDL-Z4#
28, 49 FAY FTEE FringsHo® S35t 4 FZY 26 E(TC)%
F/4A(TG) 1832 HDL-Fd ~HE X+ ADVIA 1650 (JEOL, JAPAN) v &
o] &3t =A3FA 1, AX A FE+= Cobas Mira Plus (Roche, Switzerland) W] =
A&ttt @49 LDL-## 248 S(LDL-C)2 Friedwald¥ [LDL-Z#d~HE = %
Ze|2~HE-(HDL-Z2#d =8 & + T8A%/5)] e Aitstaitt. @3¢ HDL-Chol
esterol &%= LDL-Cholesterol ¥ %9 H| &2 574 ¥ HDL-Cholesterol &%=l tf gt
2 LDL-Cholesterol %2 A2kate] el e, Atherogenic Indexs &9 7 814
=24 [Total cholestoerl- HDL-Cholesterol/ HDL-Cholesterol]lell 23] #AlAFsFi ot

2) o] FAY, FAAE 2 F ZdU="HE

7F ZA W] A 4-E& chloroform : methanol =2:1 £ H4& 9]

o

gk Folch ®Weol <3l

FEo9AT FEFdUzEES e 3k EA SlellA FaExAY wkgste] =A<
EAS e o wW Yz E 399 FAIVE diHESE HE FA

=2 W AR wkge] dojus dEE ol &8st A4

KOH=Z H|*F3tr 7] & FelH = S84ES metaiodate® AFSHAIA A3 #

Atk TAAAYS LA
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Table 2-26. The composition of experimental diet.

(%)
Groups'’

Ingredient C GSO P CHF GSHF PHF
Corn starch 69.8 69.8 69.8 58.675 58.675 58.675
Casein 15 15 15 15 15 15
Mineral Mix” 4 4 4 4 4 4
Vitamin Mix” 1 1 1 1 1 1
Choline chloride 0.2 0.2 0.2 0.2 0.2 0.2
Corn oil 10 - - 10 - -
Grape seed oil - 10 - - 10 -
Perilla oil - - 10 - - 10
Lard oil - - - 10 10 10
Cholesterol - - - 1 1 1
Taurocholic acid - - - 0.125 0.125 0.125

1) C : Corn oil diet, GSO : Grape seed oil diet, P : Perilla oil diet, CHF : Corn oil
diet + 19 cholesterol + 10% lard oil, GSHF : Grape seed oil diet + 1% cholesterol
+ 10% lard oil, PHF : Perilla oil diet + 1% cholesterol + 10% lard oil
2) Mineral mixture(g/kg min. mix) according to AIN-76
: Calcium phosphate, dibasic 500.0, zinc carbonate 1.6, sodium chloride 74.0, cupric
carbonate 0.3, potassium citrate monohydrate 220.0, potassium iodate 0.01,
potassium sulfate 52.0, sodium selenite 0.01, manganese carbonate 3.5, chromium
potassium sulfate 0.55, magnesium oxide 24.0, ferric citrate 6.0, powderded to make
1000.0g
3) Vitamin mixture(g/kg vit. mix.) according to AIN-76

Thiamine-HClI 0.6, biotin 0.02, riboflavin 0.6, cyanocobalamin 0.001,
pyridoxine-HC1 0.7, retinyl acetate 0.8, nicotinic acid 3.0, DL-a-tocopherol 3.8,
Ca-panthothenate 1.6, 7-dehydro—cholesterol 0.0025, folic acid 0.2, menadione 0.005,
powdered to make 1000.0
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formaldehyde& acetyl acetone¥} WEH-S-AlA A &9 35-diacetyl-1-4-dihydro
ste] AT

o]

op

luldine spectrophotometer® RH| A A Z3sl= A

i

0.IM phosphate buffer(pH 7.4 44 v&= 3|43 Az 2% NaCOs; 1%
CuSO0#5H0, 2% potassium sodium tartarate E3FA] oS A 7}3F voltexsto] A&
AN Al 1023F WA AT IN phenolr oF& Z7bstar 304 Ao W% F 600nmel
A v AEstgtt, TE AL Albumin(Sigma A-8306)S ©] 838t T}

Lo

o

1) AAPH(2,2'-Azobis(2-amidinopropane) Dihydrochloride) 2 AF3} =%
ANz ] itstE B

0.lmM phosphate buffer (pH 7.4)E 1:9 H| &2 7}ste] vl #3233 7 dAS
dd J#Fstel 2mg protein/ml® FEE SET FEE o] 100mmol AAPH,
0.ImM phosphate bufferS 21 37ColA 2A7H5<t incubatedte] AtdE F=3th
o] ¥ BHTE #H7tste 2bshires 5 713, 0.8% TBA, 81% SDS, 20% acetic
acid(pH 3.5), DWE Y] vortexd Th 95T A 1A17Hg<E wHS5-A171 & WZFA]
t}. ¥ n-butanol: pyridine(14:1) EF NS Y o531 vortex 3+ Fo 3000rpmel Al

1027 A8ttt o9 3

o

F3led 532nmeoll 4] spectrophotometer 2 H] A1
Aestant B5 Alko ZE 11,33 tetracthoxypropanes AF&31% 2™ 2mg protein
n}

g+ A9 TBARS #o® eyt

7} 7+ 22 W Glutathione 3F&F A
0.lmM phosphate buffer (pH 7.4)& 19 W& =2 7}5te] vla] 233 A
10,000  rpm, 4TCelA 3083 dAEDs I cytosoldl 10 mM
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5,5-Dithiobis-2-nitrobenzeonic acid®} 0.IM phosphate buffer(pH 8.0)& 4j¢] W&
DTNB working solutionS #7}stth 156% $ 412nmolA &3 =5 =439
Glutathione (C10H17N306S : Sigma G*4251)‘% /‘}%‘3}&1 1g9] Z\—XJ' ?_Oﬂ ?@,—%E]O] 9}1

+ glutathione &S pg/mé G912 ALket ok

°

) 2F & U Glutathione-S-transferase &4

GST+= Adus veEA GSH-Px2A A4 =45 F53A7I= 44s S

St Zh4oy IAAA EF S| 393 GSHE EA|A glutathione thioesterE
FAstE eSS Evjsle @A FEA GST(glutathione-S-transferase) &4 S GST

buffer(pH 6.5) 71d 24 10 mM GSHE 718t H 08 Al5E o] voltex 3FSTh
o] 71oll 10mM 1-chloro-2,4-dinitro- benzene(CDNB)< 2 £- 2 FQlsle] 31 =
ot 340nmell A FdxE9 WIE SAHNI 249 s dNE mg

£ 5= CDNB nmol® e ST}

oft

123 A

gl

th) 7+ 23& W Glutathione peroxidase &4

IM tris buffer, 7@ 2% 01M GSH, NADPH?| *I3lE #%EA]7]+& glutathione
reductase, 2mM NADPH, 0.ImM phosphate buffer (pH 7.4)= 1:9 H| &= 7}slo] =}
A #2333 hFAAS 10,000 rpm, 4Col A 3087 9AEF s AL cytosolS H

o
7beta HoOR A GFoz 230 vyoltex 3 5 curvetol Hol 37ColA 28 F<k

o

incubation 3ttt o 7]o] HFgAJekel TmM tert-butylhydroperoxide 10u0= 3 7}3h

3 340nmell A 3% et 15% AR FARe] WIls FAson, 49
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0.lmM phosphate buffer (pH 7.4)5& 19 W& =2 7}ste] vla) 233 A dS
10,000 rpm, 4CelA 307 YAl ste] A2 cytosolS 50mM phosphate buffer
(pH 7.0)05 A3t 2AFA = 5~10F 7] 100~5008] 343}t Blank® 50mM
PBSS Almel+= 30mME FH7bste] Al voltex ko] 38 240nmell Al 2% &<t
15 tALR FHLE WMEE FAsdor], a4x84de 1% o9 28® 1 umol®
H:0.5 1 unit®2 Aossien o@Wd Imgs 7I&o=® $Hibsto]  FE7]8 3

Catalase &4 S Aalsl= do] o3 4299 aid ek w3k Lowryol| &3¢

A1

=1 i

el AR 24

pA

off

o] Hz=¥®  FEZFY  methanol : benzen

ML
rlo

2,2-dimethoxypropane : HoSO, = 37 : 20 : 5 : 2 9] v &2 g8 N3} heptanes 4

5
£ 5 70°C water batholl 4] 120%-7F ¥+-8-A]7# methylation A7 t}.

7) A
2 a7 s=A 3}

e}
'I’"
HAAE At ZF FHZ yiro]  JdYUufAEAHEA (one-way  analysis  of

o
b

A3 AyE SAS Program= ©]-g§3dte] 7z} A s

HX

variance) S 3 % n=0.05 %9l A] Duncan’s multiple range testol] ¢]&}o] z+ A&+

Gt A e frejde A8

A= A7 5o AT Wt Figure 2-249F 231, Al 57 Figure

84



Table 2-27. GC condition for analysis of fatty acid methyl esters from liver lipids.

Instrument . Hewlett Packard 5890 SERIES II Plus, USA
: SP™ 2330 capillary
Column
column(30cmx*0.25mm>0.2¢m film thick mess
: Held at 140C ol A 3min, then temperature programed at
Column temp 2C/min to 220TC, and held at this point for a further
5min
Carrier gas D Na
Detectr : FID

2-2500 A AT AE7IE Fote] ATt 4 w3ke] Apo] glo] 0FollAM 857t
A FEs] FUheke, 8F AN T w& AlTS Blew 9FAel fadte IS

JEQT 9F F AT Sk 54 A, Aol 578 Feliel AF 5
=

d¥EEe] & Aol4F T 4 EES Table 2-287 2ty AA7|Eete] &
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Figure 2-24. Changed of body weight during the experimental periods.
( O : Corn oil diet, [] : Grape seed oil diet, A : Perilla oil diet, @ : Corn oil diet + 1%
cholesterol + 10% lard oil, Il : Grape seed oil diet + 1% cholesterol + 10% lard oil, A :
Perilla oil diet + 1% cholesterol + 10% lard oil )
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2-25. Body weight gains during the experimental periods.

Table 2-28. Total food intake and food efficiency ratio for 9 weeks.

Total food intake FER

Groups (g/9 week) (%)
C 1549.77+71.945° 10.387+2.224°
GSO 1525.522+151.074 9.388+3.509™
P 1541.930+138.601° 7.651+2.126"
CHF 1344.380+142.088" 11.75142.708"
GSHF 1412.310+143.632 9.308+2.072
PHF 1448 670+158.254°" 10.605+1.742"
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Table 2-29. Liver and kidney weight per 100g body weight of experimental

groups.
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Table 2-30. Total lipid, triglyceride and phospholipid in serum.

EAS wolrt

s

fo

Groleh

A

= A=
Lok o S

TG PL TL
Groups (mg/dL) (mg/dL) (mg/dL)

C 67.0£12.708" 96.3+10.404" 233.5+27.710°

GSO 64.7+11.757" 92.4%13.020™ 234.2+24.509"

P 48.4+9.058" 57.8+13.315° 155.9+20.475"

CHF 55.7+19.137%* 80.9+17.578™ 265.6+91.372°
GSHF 52.0£19.339™ 77.1£18.628° 262.8+83.730"
PHF 60.9+9.746" 42.3+6.800° 160.1+18.472"

Table 2-31. Total cholesterol, HDL-cholesterol and LDL-cholesterol in serum.

TC HDL-C LDL-C
Groups (mg/dL) (mg/dL) (mg/dL)

C 74.8+8.657° 25.2+4.290° 34.4+9.782"

GSO 72.5+13.778" 26.6+2.186" 34.8+8.632"

p 49.7+8.718" 22.8+4.709" 17.2+4.632°

CHF 129.9458.649° 9.3+5.599° 94.1+£46.414
GSHF 132.8+68.134 8.1+4.040° 76.3+40.837"
PHF 56.9+13.237" 14.7+3.302" 30.0+12.902"
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Figure 2-26. Effect of dietary grape seed oil on serum HDL-Cholesterol :
LDL-Cholesterol ratio in rats.
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Figure 2-27. Effect of dietary grape seed oil on atherogenic index in rats.

Table 2-32. Total lipid, total cholesterol and triglyceride in liver tissue.

TL TC TG
Groups (mg/g liver tissue) (mg/lg liver tissue) (mg/lg liver tissue)

C 59.9+7.385" 13.3+1.661° 5.85+0.912°

GSO 52.8+6.280" 9.9+2.153¢ 4.58+0.826°

p 51.67.749" 8.5+1.200° 4.130.465°

CHF 209.9+36.928" 45.6+9.770 10.27+2.453
GSHF 232.9+41.996 56.1+12.647 7.33+1.415"
PHF 232.9+34.578" 57.8+9.344° 6.46+0.906™
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Figure 2-28. Effect of dietary grape seed oil on hepatic tissue lipid peroxidation

induced by AAPH.
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Figure 2-29. Effect of dietary grape seed oil on nephritic tissue lipid peroxidation
induced by AAPH.
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Figure 2-30. Effect of dietary grape seed oil on serum lipid peroxidation induced

by AAPH.
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QFo sbslA Eafel] o9k M Eo] WojzlgSs yElYE &4 glutathioned]
2SS =43 Ay= Table 2-333 2tk GSH 38 939 Ababz £Aako] o3

AEo] WolZES YellE &A%< glutathione-S-transferase (GST)$ GSH-Px 9]
a
[e)

7142 Zgetm Alxd AdRistER olEd AA, ofnxAt FE W A RN
tgest Axrlss Fdse 242 duEA e FAste s e dwdoth 1A
W Aolel dnkaole] AZolo] Ayglo]l EVIE wolwo] thE oA katel H]
glutathione &%7F %<& o2 Yewesd, 53 axwold 575 Foe 3
Fo] =55 & & AL, =X F g2 A3 glutathionee] FHFS FHAA7]
= Aog #FFHAT

v 7F 23 ) Glutathione-S-transferase A

A

LERLEA] okt

t}. 78 %2 W Glutathione peroxidase &4

7+ glutathione  peroxidase(GSH-Px) &4<&  GSH-Px7} H.0. ¢
glutathione(GSH) 9] W-&& FIAA o] 93 GSHE 43 glutathione(GSSG) L.
2 AZA 7)1, GSSGE glutathione reductased] #8072 NADPHe HE o} t}
Al FY¥Ql GSHE i NADPHE= HE wjst7A 41std NADP7h €tk 8= o
3 Ao ® HO, ¢ GSHe ZHE 413d glutathione(GSSG) ¥ H.0E At
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Table 2-33°]

A A 3R . Catalase=

549 HOR A 71A

o
1} methanol, ethanol, formic acid, phenol® #Z-& hydrogen donor®| 4t3}o] 3o s)+=

stoll ola] AAE FelvlE A

rlr

Rno=z e A

sleh. A 4o

1408 Folgho] W catalase B0 F7HEE Ao YEtow 578
SESFRSEEAG £ow B FAEE ¢ 4 AT nAWAY 58

Table 2-33.

peroxidase activity and Catalase activity in cytosolic liver.

Glutathione conetents, Glutathione—-S-transferase activity, Glutathione

Gl GST GPx CAT
Groups (units/mg (nmol/NADPH ,
(ug/ml) o o ] (mU/mg protein)
protein/min) oxidized/min)
C 24.643.90" 0.144+0.018% 2.8940.474% 357.50+30.05"
GSO 21.0+1.67¢ 0.142+0.010™ 3.36+0.611° 318.07+60.46°
P 27.0£2.72% 0.156+0.013% 3.1240.522% 364.39+33.90°
CHF 23.443.33% 0.122+0.019" 2.714£0.580° 430.56+65.07%
GSHF 22.241.73% 0.136+0.039™ 3.054+0.878 413.58+16.26°
PHF 28.7+3.74% 0.143+0.019%" 2.69+0.545" 442 51+60.65°
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Table 2-34.

rats fed the experimental diets for 9 weeks.

Fatty acid compositions of total fatty acid from liver lipids of the

(peak area %)

Groups'’

Fatty acid C GSO P CHF GSHF PHF
Rauric(Ciz0) 0.0389 0.0352 0.0805 0.0903 0.0575 0.0917
Myristic(Cig0) 0.3833 1.5198 0.3078 0.3426 0.3298 0.2148
Pentadecanoic(Ciso) | 0.0856 0.0425 0.0709 0.0490 0.0330 0.0143
Palmitic(Cie:0) 26.2854  23.6956  21.9944  17.2236  17.9783  15.6637
Palmitoleic(Cig:inge) 1.0974 0.8834 1.6721 3.0699 3.2298 3.5431
Heptadecanoic(Cizo) | 0.1102 0.1192 0.1314 0.1063 0.0707 0.548
Stearic(Cigo) 17.1188 186143 175262  7.8988 9.4271 9.5641
Oleic(Cig:1) 131994 96176  20.6093  33.7440 295122  32.1571
Linoleic(Cig:2) 266421 293540 24.0808 29.2025 34.0892 185709
Arachidic(Cao0) 0.1324 0.0267 6.5117 1.9606 0.2578  15.7459
Linolenic(Cig:3) 0.0066 0.1666 0.2355 0.2449 0.1846 0.1704
Behenic(Czz0) 148999 159651  6.1870 6.0674 4.8300 4.2091
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Table 2-35. Composition of experimental diet.

(%)
Groups

Ingredient © ol oIG oG
Corn starch 69.8 67.675 67.675 69.8
Casein 15.0 15.0 15.0 15.0
Soya rich - 2.125 2.125 -
Corn oil 10.0 10.0 - -
Mineral Mix 4.0 4.0 4.0 4.0
Vitamin Mix 1.0 1.0 1.0 1.0
Choline chloride 0.2 0.2 0.2 0.2
Grape seed oil - - 10.0 10.0

J5E A F Ao metabolic cageE ©| &35} 24A7F =& AF3I F -2

0TS WExol mustis 2% 24o) Agstanh 2 TES 4 1247 A
A A7V, ethyl ether mHHAIZ F BR% Asjste] 7ol FA7E o] 43
o gole AU ANG LN WFLEAA 2447 WA F 3000pmol A 20
w7 AARelse] 2P Fesdth 3 A4S A% ol W A5 A

& F AdzAS AN ¥ SN SAHAAA 80T WEael By

g3 W total cholesterol(TC), triglyceride(TG) —Z#] 32 HDL-Z3 2 H & (HDL-C)
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X% ADVIA 1650 (JEOL, JAPAN)E ©]-&3}of, phospholipid(PL)< Cobas Mira

Plus (Roche, Switzerland)ell €3l F4 3ttt LDL-Fd 2~ H &(LDL-C)< Friedwald

W [LDL-Z2Y92HEZ = 2Z92HZ-HDL-ZH 2HE + SAAYL/H)] 93] Ak

stk =AH® ZA¥FS 7FAal atherogenic  index(=total  cholesterol-HDL

cholesterol/HDL cholesteroD& 73ttt 83U Ca ¥ PEIFE a4 o] &3}

I alkaline phosphatase (ALP)Z/ 2 Kind King®H 2.2 =743} t}.

b2 ZAW(Crude lipids, CL) 3#&F2 Ax" S soxhlet AWFESHAE

A F FUAHESFS ZakHoz

7kZ 2o 0.lmM PBSE 7}8to] homogenizer® & 3}3k & 3500rpmol A 30F7F

AR AT dS AAY o A5 AES 7FA A Simons$t Johnsone] el w

2} glutathion 3 H(GSH)S =4 38}aL, HabigH ol ¢ &l GST(glutathione-S-transferas

WMo we} thiobarbituric acid(TBA)WH <
Aleko =

A A HLet s deke] 542 Buegesd ®
AbE3te], 2+ZZ Y malondialdehyde(MDA) & o2 A aFslsidet. #+
1,1,3,3-tetraethoxypropanes Al-&3led 1mg protein® <ol wel A4 ¥ TBARS 3

o2 YERT

= 2]

6) =474 g

b
H)\

S 2EZ ¥ I (femur bone)d 77 & (scapular bone)s 3}, o5,
o] & 105+5C <]

mﬁi

OXH

j)L

A el 55 AAS HHZE FF5 3 (wet weight)S A3
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il 4 7g st
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T

7} AFEE, Aol iH W 2 37T

A FHolA A

F = A A H(Figure 2-31). vk OG 9

1BH
<

Nfo

A

AR 657 ol

B}

ZFA A7 wZell AAARJD ATHAR Holxln, g

=
S

Aol ThA] A F ol
1938 %, AF 2715 g Hojago] ol

=
T

= 8

H

[e]

—

No
1

O

% okth(Table 2-36). Ishimi

Jeh A

Aol A= AT st

59

Deyhim

2 e, 4

o

ol

N

s

o] ¥

oAt

S

ATt B

7o

W %S Table 2-379] UheRU

olar, Ao Aoz 2l
A 100g BHAE3
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Figure 2-31. Changed of body weight during the experimental periods.
(O) O: ovariectomized female rats. (W) OL Isoflavone supplement in
ovariectomized female rats. (@) OIG: Isoflavone and/or seed oil supplement in
ovariectomized female rats. (&) OG: Grape seed oil supplement in ovariectomized

female rats.

Table 2-36. Total food intake, body weight gain and food efficiency ratio for 8 weeks.

Total food intake Body weight gain FER
Group (g) (g) (%)
0 1148 5+177.88™ 66.00+7.87° 5.84+1.08%°
01 1108.0+65.43 73.80+37.91 6.65+3.43
0IG 1074.6+161.60 58.20+34.48 5.38+2.85
oG 1137.0+143.78 72.20+3.56 6.45+1.03

107



Table 2-37. Liver and kidney weight per 100g body weight of experimental groups.

Liver weight/100g BW Kidney weight/100g BW
Group" (g) (g)
0 2.42+0.53"" 0.59+0.06™°
Ol 2.29+0.21 0.57+0.08
OIG 2.2510.34 0.59+0.10
oG 2.02+0.24 0.53+0.03

_'C_)I__
oj & el o]z YEUA] &ktH(Table 2-39). Demontys ¢ dAg-olA o]liAZstE H
F79 F2U2HE vE7 5 Aom Uegon, 459 A o|aZEHi
AH Al gzl vl SAAYLY ZFexdHE s27F F9¥ez2 AAFEHAYL B

o

G o], olaZerie] HHASFE Aolsh 1xAF AAAE JFe WA

of W& {FAAHA Aol YEMA] @ShthH(Figure 2-33).
Glutathione(GSH) 9 &2 AWk olit3 A2k Y] £59] ko] Egkow, o]
YAFAE g 49 glutathione-S-transferase (GST)&A 2 7z} #7He] #9 &9 Aol&
wolx skt GSHe AW B4 ¥ HoO:59 free radicals A7|sto] 3qbkst &3
= YeldY, GSTE AAol A ddE2 2454, 4572 free radical, & A 53

e FEIE AR wMAds FXA7=

il

3938 GSHS &gurse =AA, o
AAY F238F =g rolth Aoz GSTEA JojA 2zt #7ke] §9o A<l =
sy

ol RAAAN, oliTEtE ¥
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Table 2-38. Total cholesterol, triglyceride, HDL-cholesterol, LDL-cholesterol, phosp

holipid, total lipids and atherogenic index in serum.

TC TG HDL-C LDL-C PL TL Atherogenic
Group (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) index”
o) 109.50+18.4° 67.25+640"  47.00+583"  49.05+1312"  13375+1957°  3105+2398"  1.320.13
o1 99.00+10.98 5560803  44.20+626°  44.80+5.15"  132.60£10.06°  235.2+¢17.91¢  1.25+0.11
0G 80.00+8.80" 55.60+7.80°  34.80+2.86"  34.08+6.31" 99.60+9.76°  281.6£16.65®  1.03+0.10
OIG 87.60+15.37" 54.60+9.45" 3820844  3848+794°  11380+1383"  256.0+2804™  1.32+0.18

Table 2-39. Crude lipid, total cholesterol and GSH contents and GST activity in

hepatic tissue.

CL TC GSH GST
Group (mg)/0.1g dry liver (mg)/0.1g dry liver (pg/ml) (units/mg protein/min)
0 13.5245.48™ 773.76+0.93"° 344.67+95.18" 0.075+0.032"°
oI 16.56+5.96 838.77+0.51 453.00+69.16" 0.072+0.008
oG 14.80+0.66 807.64+0.47 470.00+77.84* 0.075+0.005
OIG 13.36:2.28 797.79+1.24 467.33+52.98" 0.074+0.016
4. 9% 73 9 3= 18] 1 alkaline phosphatase A
olaFgEY LEFAMFIE AWZFEUAte vXe= s F4skr] 98 2
ZHp b 23S Table 2-40, alkaline phosphatase(ALP)&A-& Figure 2-34¢] ed

Witk ALPEX4 2 a 1 collagen, osteocalcin, osteopontin % transforming growth
factor-f 157 &7 ZRMEE tesd a3 AR IEA dedl, ol 4L
gAY =2 3s ZdiAb 3ldo] e of S AN 2Z:AME] 50 Tt

of FuAEol wE o I WM =7t FTFE T Fr o] &EEhto]l FRA
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Ca/P
0.083+0.015
0.078+0.009"
0.105+0.012*
0.094+0.012"

(mg/dl)
7.10+1.63"°
6.84+0.63
6.12+0.82
6.62+0.57

Ca
(mg/dl)
10.9+0.74™
10.3+1.00
10.4+0.25
10.60.57

Group

Table 2-40. Ca, P and Ca/P ratio in serum.

Ol
oG
OIG

]

A= Table 2-419 2t

o

rvze]
N
el

-
o

% ttH(Table 2-42).

0.575mg/g dietary protein¥}

Aol 7k UERdA
ne

a}

Max weight, Bending strength 18] 1

Diameter®ll
Deyhims %=
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Figure 2-34. Effect of isoflavone and/or grape seed oil supplementation on alkaline

phosphatase activity in serum of ovariectomized female rats.

Table 2-42. Length, wet weight, dry weight of scapular and femur in experimental

groups.
Length Wet weight Dry weight

(mm/100g BW) (mg/100g BW) (mg/100 BW)
Group Scapular Femur Scapular Femur Scapular Femur
0 0.85+0.48%5 112.49+0.64%°| 68.35+5.71™ |253.39+14.35"°| 53.20+4.59™° [194.19+11.18"°
01l 0.24+2.36 | 11.36+1.36 | 65.32+9.44 | 230.53+22.37 | 51.79+5.87 | 174.53+15.34
oG 10.43+1.47 | 12.46+1.80 | 70.06+9.84 | 247.74+38.38 | 55.10+7.22 | 184.30+28.95
0IG 0.73+0.44 | 11.87+1.25 | 66.37+7.87 | 249.32+25.02 | 50.28+4.70 | 179.89+14.32
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Table 2-43. Max weight, bending strength and diameter of femur bone in

experimental groups.

Max weight Bending strength Diameter
Group (g) (g/cm?) (mm)
0 3729.8+1581.5"° 23.57+10.46™° 3.04+0.22"°
o)1 3254.6+901.61 19.75+8.46 3.02+0.18
0G 3511.6+711.24 25.22+4.41 3.16£0.26
OIG 2644.0+1419.03 17.54+12.12 3.22+0.11
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M 3 & 2zEFM=s FE=2 in vivoollMel gkt

A1d IR FEE 2 SHAASA
% e

¥ polyphenol &#°] &5 cholesterol A3 % 34ks}

o
i

H7t o HAGAI 53|, sWAS}E oAt A s5st=d 7heAd Ak
glt}. o]d] E AforE EEHRE acetone, ethyl acetate, water® F%

dS 2zt ethyl acetate FE &9 A

8 9
5
c
g
3
=2
o
N
N
o
Hir
flo
o2t
r)t
oty
gt
N

=
12}, Al 22} fraction =& 9] collagen, thrombin, arachidoni acid =128l PAF ol <]
a

I S A S BHol=AE F45UTh

7F AR

EEH 3523 2R ReWe Al 2 %o Al 3o N&d R Ak
o

1) a3 dgdo A

E7 A BHE 70% olehez A F, 20Ge] FAFER ACD &o] AP

%, 1300rpme. 2 15%3F H4l Eestith dFdEs AAT F FAHdE=S Tyrode
HEPES buffer pH 6.35 & A& 3 t}2 3000rpmo. &

A A3FaL, Tyrode HEPES buffer pH 7.35 o2 B3] A 4238 EHd
(washed platelet rich plasma)S ZAsgc o 7
Hematocyte countor® AlZ3dle] i 471 4x10%m7F I %= Tyrode HEPES



buffer pH 7.35 &4 o2 3 Asle] g AL&3FA )

Table 3-1. Composition of Tyrode HEPES buffer solution for washing platelet.

First Second Third
Buffer 10 10 10
NazHoPO4 2.5 2.5 2.5
Glucose 2.5 2.5 2.5
HEPES 2.5 2.5 2.5
BSA 2.5 2.5 2.5
EGTA 5 - -
H20 - 5 5
pH 6.5 6.5 7.35

7 Gaw Qo] UE Baw BHRAE L Faw $HA DA 4L

I Fyx wiEs o)g3dt Fdx= =4 A (Aggregometer 470-vs, 4 channel,
Chrono-log Co., US.A)E Al&3dyg. dasdt BFAPRP)S FHsle 37C=E

1000rpmoll A wREslAA] 3ol A¥E ¢ CaCles HFTEE7F ImMo| HEE Fo

st} 3137 incubationdt ¥ Zt7te] ARE 7 wEEE FAq% g, tiA] 383
incubationdt & 7} 43 FF JAAE HAFERZ Foste] i SHAALES
=439t a3 $- e EE collagen, thrombin, arachidonic acid ¥ PAPZ
A3 Tk
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e

rlo

427 SHFEAAE collagen 2pg/mé FAA TEH ZFEE SHIAZA
s 2okt FEE9 FEE 100pg/my 150pe/méy 200pg/mb = 3k A
A S S AP acetone T 100pg/mloll A 22.22%, 150pg/méoll X 64.44%
Astd ot 200ug/mlol s AASHol FEHJT. Water =2 100pg/mlol A
11.11%, 200pg/mbol A 68.89% A= A1, 300ug/mlol A= 70.83% A= itk Ethyl
acetate &2 100ug/mloll Al 66.67%, 150ug/méoll A 88.89% A A=A oW, 200ue/ml ol A
< AASH HAo A4 F

2 collagenel W3l i S AAEo] Edow, @Ao] M ELS ethyl
acetate &< A A, B, C, D, 4719 A~ E2 HEAd. A EFE2 100ug/mlol
A 22.54%, 150pg/moll A= 100% AAE Qo B +3
150ug/meoll A 98.36% A H AT C £ 52 25ug/mloll A 25%, 50ug/mboll Al 55.73%,

oo

A

12 12

Z5 100pg/meo A etthyl acetate) acetone) water <=

m{n
rlo
—
o
(=]
=
[0}
~
=
3
>
[\l
O
ol
e

& F AN, D FHEL 100pg/moA AASF o] sl dad FHAA &

il
B
o
et
¥
0
32
v

2) Trombin

e vl

i)

& A~ 3 _g.;d

H

M
5
2

=3

o

Thrombin 0.04 unit/m{ FoJA] TE=H X3

A A4S Z43 A} acetone T2 25ug/ml 6.98%, 50ug/ml 9.3%, 100ug/ml 20.37%
o 49 39

A&S B, water T2 50ug/ml 16.28%, 100pg/mé 24.07%, ethyl
acetate - 50pg/ml 23.08%, 100ug/ml 68.52%, 150ug/mloll A 82.46% A= At =

gk ethyl acetate 59 &8 = A, B, CY 2% SHAALSL S S4 43, A &
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2 50pg/meell A 11.32%, 100pg/meel Al 45.52%, 150ug/meell Al 8.89% % 100ug/ml ol

o
it

A 7MY =S 48 Eeon, B 2YES 100pg/m 34.09%, 200ug/ml 48.08%, 300ug

/ml 84.91%, C &8 E- 100pg/ml 34.09%, 200ug/mé 63.46%, 300ug/m 86.79%°] &4
S Hol & oEHor daw FHAAEC] w2 AR UEuY oefd A=

d2v SHRFEJAAR collagens FAHS web AR Aol en, collagendt

thrombino] Hl5:3 AR5 S8 d4us A7 em Az eolzin

a9 $HFEeAAE arachidonic acid 100uM Fo] A ethyl acetate &9 A% F
=2 A, B, Co daw SHAALE S SH4g A3 A B, C #95 EF v59&

AE 10%4E2 SR80 kot 300um/mE Folg Aol 60%04 53
A F95E 90%°lde] SHAAES BAth C £852 25ug/meoll A= 25%, 50ug/
mloll A= 47.46%, 100pg/méoll A= 57.38%9] dav S AALAdS eI

ol

4) PAF
EE=H 2 ethyl acetate F+=E2 shephadex LH-20 column chromatography< ©]
S3le] de BIE A B C D T AASHESE 53 D 2IEL At A, B,

=2 100pg/mell A= A8 GdS Holx edkem, 200ug/miek 300ug/mb o Al ol &=

5% ulthe] SHAAZAH S B H g3y} gle Ao YEyY T3 B £8E
2 100pg/meoll A 15.28%,
200ug/meell A 25%, 300pg/meoll A 20.58% 2] 4w SHAAEHS B2 collagen,
S2 o2 e
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Table 3-2. ICsx value(ug/ml) of fraction isolated form grape seed on platelet

activation induced by each agonist.

Collagen Trombin Arachi‘donic PFA
acid
A 118.84 106.67 177.38 2441.469
B 112.80 177.59 270.47 0
C 63.87 158.41 75.20 573.61
D N.D N.D N.D N.D
Water 182.13 266.43 N.D N.D
Acetone 132.90 262.89 N.D N.D
EtOAc 62.49 86.49 N.D N.D

N.D : not detected

+
b

ZA 28 = dan SHAASA

A

X =M 2 ethyl acetate o 25
HAIA A, B, C, D 49 ARgES doen, diad SFHFLAA collagen,
thrombin, arachidonic acid % PAFo| &) o] & &9 did SFIdAEAHS =
e A 4T 7Y dad SHFIAA BF C 285N 7HE Hold 248 B
At Wk C 23 ES thA] sephadex LH-20 column chromatographyell = 3AF
o AlEvl 2 ethanolS AF&3te] 11709 A# 3| Z(E1-E11)S 9 3, acetonel &
S AFSHA 571 AEHEE(AI-ADS 4o, F 16719 A= dis)

I
=
2% SRAAEA S =AFAY. daA SHFEeARE collagen, thrombin,

1) Collagen

Collagen 2ug/meell wial 16702 e =2 dad SHAAEEYS =z 54
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3 Ayte 9oy 2o 2359 FE7F 100py/me S-S vasirw, El 84.75%,
E2 30.51%, E3 94.92%, E4 9344%, E5 44.26%, E6 98.33%, E7 96%, E8 96%, E9
98%, E10 75%, E11 54.69%°] &dA&S welen, 53] El, E3, E6, E7, E8 E9
oA Aol wjg = Aoz yEhkth whE acetoned HNEWE AFEElo] A

2E8E Al-Abe AAISH ol freso]l daw SHAAZA ] A8 = gl

2) Thrombin

Thrombin 0.04 unite]l 3 X=X FE=ES  sephadex LH-20 column
chromatography & 22} #3835te] 4 AR FE &
1Zbe] B EL 100pg/molA El 56.36%, E2 30.91%, E3 40%, E4 4857%, E5
68.57%, E8 44.68%, E9 61.70%, E11 26.67% < A8t 2w, E6, E7, E10 8% 100
pg/ms =l dad ALl A YEuA Fokt 284 da% $HY
Asgs vz 4T 23 Az s vk TR A& Frtstdlon,
E291 A &= 50ug/ml(34.78%) > 100u1g/mb(30.91%) > 200ug/ml(18.87%) 2 F=7} S7ts4

% 938 daw $Ho FEHNUT, osh Pol Fa# $H FUAAE thrombin
%

N

3) Arachidonic acid

Archidonidonic  acid WAMAIZHFE  A2kEE  prostaglandinF (thromboxane
A>(TXA»), prostaglandin L(PGI., prostacyclin), leukotriene B4(LTBs) & TXA22] A
A daded oA daw S AshA st oy @A HEES

5 FAEES Za 9 xEH %52 sephadex LH-20 colimn
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100pg/mé FoAAl E4¢F E5 852 3 A4S HolA fdou El1 89.40%, E2
3.03%, E3 28.79%, E6 29.31%, E7 22.41%, ES8 34.48%, E9 63.79%, E10 22.41%, El11

20.31% SAl&S KA

4) PAF
ad $UFLAAZ PAF liME Folgte] oo tjgt 224 27 2¥go] A
7 SHAATAHE =HEGT PAFE AXURZ Ca’'e ¥58 Z7AA a9 &

e FEdte Aoz oA o 7 £8E9 HI7be=7F 100ug/md w PAFOl
&

gigk 4 SHAAEL g2 S FLAA =, collagen, thrombin % arachidonic

acid® T3S wroh dAsA wekoy. El, E3, E9, E1l #38&EoA A& =
A et dad SRAAENS Rols AT FASAY E5 E7, E8 R EE

to

200pg/ml FEAAME e 45 Holx ¥kem, E2 E3, E10¥ Ell #3&2

3e ¥R/t 2hESE Aaw SRRl FaHE Ao g

Table 3-3. ICso(ug/ml) value of fraction isolated from C fraction on platelet

aggregation induced by each agonist.

Collagen Trombin Arachidonic acid PAF
E1 53.79 85.15 63.55 176.47
E 2 158.97 N.D 285.45 N.D
E 3 34.38 335 166.60 434.20
E 4 98.15 208.15 473.78 1074.66
E5 106.48 184.59 302.92 N.D
E6 3.92 383.91 213.76 1177.13
E7 44.58 201.39 226.71 N.D
E 8 45.01 173.37 213.82 N.D
E9 35.01 42.96 75.81 400.27
E 10 136.48 595.86 216.27 349.90
E 11 103.40 181.07 200.68 279.96

N.D : Not detected
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Sl X=HNFEE] =TS Folin-Denis® & A5 HFsto] n] 4 3
A 7t FEEA2% NaxCOsE ¥al, A2olA 2-3% A= WA o F

2) DPPHRY & ©] &3 Afradzd &27%

SOD FAIEA &HL2 7z Alge| pH 85% XAZ tris-HCl bufferet 0.2mM
pyrogallol 0& 7}ste] 25CAlA 1083F WA g & IN-HCIZ ¥§S AAAZ +

420nmo A FHEE SAto] e 2ol A,

A egg yolk lecithing chloroformel]l ¢ & AA7lAR &S 943 Y

Ae ¥ FEE 2mM FeSO, 2mM ascorbic acidE H7}ste] # 4o &

A
R
e

37CAA 30&3t incubation 3+ ¥ IAtst A A XA S 2-thiobarbituric acid

reactive-substance(TBARS)®H ol 2] 3}o] =43},
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Table 3-4. Extract yield of grape seed extracts.

Extract yield
Solvents used for extraction” xtract vie
(% dry grape seeds)
AT 1.73+0.14°
EA 1.89+0.07°
MeOH 2.89+0.07°
EW(@O : 1) 0.96+0.01¢
EW(17 : 3) 0.94+0.02¢
EW4 : 1) 0.76+0.01°

1) AT = Acetone, EA = Ethyl acetate, MeOH = Methanol, EW(9:1) = Ethylacetate : Water
(9:1), EW(17:3) = Ethyl acetate : Water (17:3), EW(4:1) = Ethyl acetate : Water (4:1)

1000

900 1 a

OFlavanols OTotal phenolic

700

600 A

500 A

mg/g extracts

400 A

300 1

e
200
a a a a a
100 1 b ]
O = A
EA EW(4:1)

At MeOH EW(9:1) EW(17:3)

Figure 3-1. Total flavanols and phenolic acid contents of grape seed extracts

prepared from various solvent.
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o] g3 Afeud 2A%L Figure 3-29

1.1-diphenyl-2-picryl-hydrazyl(DPPH) =
3-3o] YERHATE AIZE A ol wE
acid, tannic acid, BHT ¥ il quercetin®} zo] 7]&d] Alg¥ 1 Y& 32EA =9
gdo] =2 S AT F AU dd&uol LA AolHu= T &nj
M vlgs FEE0] Ed-&vlol A= EWAT7:3)0]
A E=S 24 vedllth EWM@AD Y Ate 27IRbE2 oFepAI Rt AJRko] A 3ol
o] A&AQl Afedd 275 E 7HA
uj o] A= Figure 3-2¢ 2o, o

=58

7% 2] Apo]dl A= ascorbic acid, chlorogenic

BHT 183 quercetin® H] 1.3}

=

R

il

SN 71EY FARAL 2ABe] we A & & ATk aYn

b

5 min
Et(17:3) Hoe
Et(9:1) b
Et(4:1) F— ©
MeOH | b
e [ ¥
Acetone [ |‘| d
Quercetin b be

Tannic acid

Chlorogenic acid

BHT

Ascorbic acid

h a

Fab

rbc

a

|II !

10 20 30 40 50 60 70 80
Eletron donating abillty (%)

Figure 3-2. Electron donating ability of grape seed extract from each solvent.
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75

Electron donating abillty (%)

0 60 120 180 240 300 360 420 480 540 600
Time (sec)

Figure 3-3. Time response of electron donating ability of grape seed extract from each
solvent by time-score.
(O) Acetone, () EW(4:1), (@) EW(IT7:3), (A) BHT, (@) Tannic acid, (4)
MeOH, () EW(9:1), (+) Ascorbic acid, (=) Chlorogenic acid, ([J) Quercetin
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El

Aubd 0 &2 pyrogallol®] AF3l= superoxide dismutase(SOD)EAo & ste] =7 7
Atk el pyrogallol®] 2bstE FFAAl7]= &4 0] SODol 9o e E4Y &

o

ng ¥%H FEFE0] pyrogallold] 2tstEEE FHAAZITEL dtew 1
SOD7F 9471 wiiolgtar & == fIth SOD& A AAlE otydetx: SODe #&3}
nlZ7FAl 2 superoxideE A&7 skE G &o] 9lo] pyrogallole] 4SS FAEAEH o
g sioh, EA A BHTZF 71 =2 SODRFAIEA S verdleon, ddgw ®mo
o2 UgL, A Abstel &

3+S 3l= superoxide radical &7 %0l 53 Ao = e

%

P

© TFEe FEEol B2 IS Hol=

Et(17:3) B b

Et(4:1) oo
Et(9:1) = °

Et |

MeOH bod

Acetone

Quercetin |4 b
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BHT e
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SOD-liked activity (%)

Figure 3-4. SOD-liked activity of grape seed extract from each solvent.
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Egg volk lecithino] FeSO4%} ascorbic acidE H7bstd A4 44AZ<] hydroxyl
radicalo] A3/d % o] lecithing AFsAA A A A S fdste Aoz defx Qrth
Lecithin®]l ZEHAF%E FeS0,9} ascorbic acidE H718te] AH3lE w3 & mpak
3} A Ao A AHAEE TBARSZ =A3 A= Figure 3-59F Zt}l. 2k3l A&
BHT$} quercetine] 7}d =4 vJebya, @ &u) BHuls E3h8mjo] AslA 3]

&0
< ez #FEHNAY. a2y, dd ST E HEgIe TEAFEEOl =2

l—}i: )
ArstA s es Wbl Slo], EHE&iel t=o] lecithin®] AFstE oAldt= Aom
Kozl
E17:3) [ ko
Et(9:1) L P
ST E———
MeOH b be
Et [} f
Acetone | | ef
Quercetin } a
Tannic acid |—| b
Chlorogenic acid |~ be
BHT — a
Ascorbic acid 3 | de
0 10 20 30 40 50 60

RAE TBARS (%)

Figure 3-5. Relative antioxidative effects of grape seed extract from each solvent

on the peroxidation of egg yolk lecithin.

Deoxyribosed] EEXRFE=Eo] nA= 433y SHAHE 7]E2] dAstA 9
o] & Feor Ao, ddLuje} E3H-8ufo
©

&g el A= EtAOc
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MeOH H d

Et bt

Acetone b

Quercetin | a

Tannic acid | a

Chlorogenic acid H be
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0 20 40 60 80 100
Inhibition (%)

Figure 3-6. Relative antioxidative effects of grape seed extract from each solvent

on 2-deoxyribose.

3. 4=
Methanol, acetone, ethyl acetate(EtAOc)9} #Z& ©dg&uje} ethyl acetate$}

water®] E¥H&S 2 EFEfol WE TEANFEE A FEFeH 4 F

229 FAFENE ZASAEY, 2HHoR BAFUE o ERS AL FE5E
of AAHOR ERSS L F AU YU, FEFE0] Ad: A FHoR

] procyanidin®] FH3I EEAFEFES A7) Y3 HAIL Lujrt
MeOH?! Aoz AT o] MeOHS EEXFZE=E2S o] 8359 in vivo studyel 28
sHAl = Atk
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Table 3-5. Body weight gain and liver weight of rabbits on high cholesterol diets.

Weight gain

Liver weight

Group (g) (g/kg b.w)
GSE 528.9+354.00™° 35.62+4.32°
GPE 654.9+203.69 38.00+6.74°
CHOL 502.9+220.04 37.82+3.66°
GSP 378.7+268.93 37.40£4.43"
GPP 713.34288.70 38.39+7.37°
NOR 604.2+446.73 25.32+3.38"
GE 760.9£108.10 39.029.49°
GP 544.1+366.74 37.67+4.88"

Table 3-6. Concentration of serum lipids of rabbits on high cholesterol diets.

Total cholesterol Triglyceride HDL cholesterol LDL cholesterol
Group (mg/de) (mg/de) (mg/d0) (mg/d0)
GSE 1568.2413.16" 51.5+29.00™ 2250+12.76™  1537.84415.79
GPE 1951.8+27.96° 45.7+16.26" 19.80+1.79 1925.0+29.25°
CHOL 1948.5+89.38° 149.0+31.51° 29.17+8.13 1900.8+95.83*
GSP 1890.5+54.59" 59.5+46.22" 23.83+7.88 1851.2+61.57*
GPP 1856.2+32.65" 88.6+30.46" 20.00+1.87 1818.5+35.37*
NOR 92.8+43.71° 84.2+7.63" 34.50+20.84 38.9+22.5°
GE 1869.5+204.93° 98.0+31.93" 25.50+2.43 1828.4+199.46°
GP 1912.5+48.34° 101.8+38.14° 31.83+11.69 1856.9+57.82°
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Table 3-7.

Lactate dehydrogenase activity and atherogenic index in serum of

rabbits on high cholesterol diets.

Lactate dehydrogenase

Atherogenic index

Group (IU/L)

GSE 1113.0£257.45™ 88.77+46.56
GPE 960.00+215.48" 98.21+8.89"
CHOL 1397.5+333.37° 76.19+31.01°
GSP 658.0+401.27" 86.47+32.18"
GPP 713.0£342.02" 92.54+9.79°
NOR 442.6+167.31¢ 1.98+0.71°
GE 539.3+346.93% 69.08+5.41°
GP 471.4+224.95 65.75+23.42°
ot A @ Rikst 9l ksl o] m A= 9
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TBARS HE& o] &3 &4 U AZyisld =
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TeAsh TRavle) Aty nel vt 4EAEEe AuE 5+ dArh e,
EEAsh TEstde] AAE A% DY W AdaagEe] FHH JFL v

Table 3-8. Glutathione contents, glutathione-S-transferase activity and TBARS

liver of rabbits on high cholesterol diets.

Glutathione GST activity TBARS

Group (ng/ml) (units/mg protein/min) (uM)

GSE 375+3.75° 247.4467.33° 46.88+8.80"
GPE 41.5+4.28% 419.5105.62" 44.69+8.19™
CHOL 48+6.02° 412.62177.44° 41.56+6.32
GSP 46.7+2.91° 455.1+117.97* 40.63+2.19%
GPP 46.1+4.48" 530.9+70.19™ 34.06+4.89°
NOR 45.8+5.93" 598.5+85.21° 27.71+4.69°
GE 36.3+5.90" 366.2+86.40™ 34.27+4.68"
GP 38.2+7.11° 470.5+191.97* 35.10+2.93%
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Figure 3-8. TBARS in serum of rabbits on high cholesterol diets.
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Figure 3-9. Observation of aortic atherosclerotic lesion size.
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Hydroxyl radical scavenging activity (26) = (A-B)/A x 100
A AR AT FHE

B: AR AT F%E

5) Hydrogen peroxide &4 &4 =3

Hydrogen peroxide A7 &A2 Mullerd] WS WHadte] =AUt Al
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6) ABTS radical scavenging activity
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Figure 4-1. Total flavanols and phenolic acid contents of wilde grape seed extracts

prepared from each extraction condition.
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Relative activity (%)

Time (min)

Figure 4-2. DPPH radical scavenging capacities of the grape seed extracts from
various solvent.
(@) WG1 = Wilde grape seed extract of 70% EtOH at 78C, (A) WG2 = Wilde
grape seed extract of 100% MeOH at 78C, (l)WG3 = Wilde grape seed extract
of 100% MeOH at 78C in soxhlet. ([ 1) BHT = Butylated hydroxytoluene

t}. Hydroxyl radical scavenging activity
Hydroxyl radical 27%< 2-deoxyribose oxidation method®] <J3] ZA 3ttt

(Figure 4-3). Hydroxyl radicale @42 FolA wr-gAo] 7ate] A Akzlo] =

a3t 985 e Aoz Id#HA Auh HFEE X FEE] hydroxyl radical 47
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i, AAH SR wFE g

= M FEE] tannic acidol] W3] oA ew =& FAS B
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g B 222 IE {94 Hole Holx gt HERToE AE-3E ascorbic

acid®] &4 79 YeEhA ol mlalth el A A9l st 3l
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Figure 4-3. Inhibition on deoxyribose degradation of grape seed extract at different

extraction condition by hydroxyl radical induced Fe™"
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2}. Hydrogen peroxide &2A% =74
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Figure 4-4. Hydrogen radical scavenging activity of extracts from different

extraction condition.
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Figure 4-5. ABTS radical scavenging activity of grape seed extract at different

solvent.
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Figure 4-6. Relative TBARS of grape seed extract at different extraction condition

by egg yolk peroxidation.
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Body weight (g)

Time (Month) 3 4

Figure 4-7. Changed of body weight during the experimental periods.

() WGP = wilde grape peel extract , (&) WGS = wilde grape seed extract (O)

C = Control
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Figure 4-8. Total cholesterol and triglyceride levels in plasma of apo E"” mice.
() WGP = wilde grape peel extract , (&) WGS = wilde grape seed extract (O)
C = Control
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Table 5-1. The experimental condition of spray dryer.

Inlet Temp Outlet Temp Pressure Feed rate Atomized Speed

Condition 180C 98T 95 mmH20  40ml/min 15,000 RPM

Table 5-2. Ingredient and ratio of emulsified grape seed oil.

Ingredient Ratio

Grape seed oil 35%
Sorbitol 50%

Mono Glyceride 8%
Sodium diphosphate 1.2%
Sodium Silco Aluminate 2%
Lecithin 3.8%

2. A1

EeH 7EE A7 REAFoR ofgsuA R oR FE3 VES AEFTA
of w3 FTAH AAZ st AEME tocopherol 0.1%S H71ete] 1lgdY & &F
Sgs AHE & UERE AA AAEFS Aiste] AIGAdE A BaetiiAt 5k
FEX 718 Busts Arbd Ak 48.3kgoll A 38kg AAF (& 787%)S AT E

AT FeAse ARoEE YA S v YAFYF] H, 7]
AHel LOSSE AR w3, $AFe] Aol Wi ulFo] o} shgm FAsw

4

Aol ol Ax7] 7 XEEHO Q= Aom AZAEM 1Eold APA YA
AArE Ao g odAE T Encapsulationo] A Aldl &S the3 2k}

O ZgihzHo]Eet AGA At 282, ~HoE HAMUHEFS o] &sto] At

govt Eusle] AF3S ¥ emulsion?} encapsulationol = A&k A] E351¢ ).

@ A AFAA Qr ARNGS daeds A0 27t 100%, 50%2 A5
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S Azg FHAR FAANRE v PAAR EadEe A
fout, 1 ALgFere] uA kol Aol At

@ 919 AHdd A ES MAste] X=X 715 70% encapsulationgksmsep d &

StF o 1 o)Ay AETE 7|gEte] TEH 7S 0% E encapsulationdtE A3
S AESAAT 70% o1/de] A2 71dEd & AT
e X2X 759 B o|&sle] MY Afe dFS 2AF Y TEE UWFA
EIEH E27E59 F3AHS HAIANA SRR Jdslux ded, 2 Ade e
7 2o}

Table 5-3. The combination of grape seed oil powder using drink.

Type 1 Type 2
Ingredient (%) Note Ingredient (%) Note
Grape seed oil Grape seed oil
3.0 15
powder powder
Sugar 95 Sugar 9.1
. 3 fold condensed . 3 fold condensed
Condensed milk 4.0 . Condensed milk 1.5 .
milk milk
Fiberon kr 1.5 Fuberon kr 0.5
Carageenan 0.018 Carageenan 0.018
Salt 0.02 Salt 0.035
Flavor 0.13 Flavor 0.25
Addition 0.472 Addition 0.997
Refine water 81.46 Refine water 86.20

154



e
b

i

e

il

V)

hines

o
bl

hins

w

<—_im<—_1m<—

!

A F-ol M-G-Lecithin &3l

Homomixer 6,000RPM, 307t

High pressure Homogenizer
ete] : 150 kg/cm®

Inlet Temp : 180T
Outlet Temp : 98T

A=A 40Mesh =3}

hm

=, WA,

rJ
olf

-8
T

vd- A2 20kg

o]
=]

=
T T

1

=¥t

Figure 5-1. The procedure of raw material processing.

dEFE Eo FEE S gt x=H EET
A At Tk Type 25 E54 227 &9
A Afo TS

155

2855 Ax3F A Type 1A= A

EEE RO ES N

A= S



Abetal fERbE A S FASaL Aol el dF < fiberon kre H7FAZIAL A A

Feldon, 7IEHd7bE 2% xantin Gum®, 25

Figure 5-2. Capsules of grape seed oil and grape seed extract.

Figure 5-3. Grape seed oil powder.
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Tabel 5-4. Analysis of grape seed oil soap.

Sample Moisture Free fatty acid Petroleum ether—soluble ingredient
1 154 0.15 0.04
2 16.2 0.17 0.45

Table 5-5. Physical-chemical assesment of grape seed oil soap.

Surface tension Washing ability
(dyne/cm) beef tallow lard oil
Commercial soap 32.0 47 48
Sample 1 41.0 3.8 39
Sample 2 315 4.5 4.6

Sample 1= soda 27g/200g grape seed oil

Sample 2= soda 30g/200g grape seed oil

L=
()

159



Figure 5-4. Cosmetic contained grape seed oil.

Figure 5-5. Soap contained grape seed oil.
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Table 5-6 . The combination ratio of ogapi and seukryu drink.

Type I Typell
Ingredient (%) Note Ingredient (%) Note
Seukryu extract 5.0 65Brix Seukryu extract 5.0 65Brix
Ogapi extract 13.0 Solid 1% 1 Ogapi extract 83.13
Grape seed water 9 Grape seed water 5
extract extract
Citric acid 0.37 Citric acid 0.25
Sodium citrate 0.13 Sodium citrate 0.12
Maric acid 0.07 Maric acid 0
Vitamin C 0.2 Vitamin C 0.2
Vitamin Bl 0.02 Vitamin B 0.02
fructose 3, fructose 4,
Saccharide 13.0 honey 6, Saccharide 11.0 honey 4,
sugar 4 sugar 3
Taurine 0.03 Taurine 0.03
Na?ural red 0.030.07 Na‘Fural red 0.05
pigment pigment
Refine water 67768
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Table 5-7. Chromaticity change by roasted treatment of grape seed.

Omin Smin 10min 15min 20min 30min
L 112.69 24.66 14.89 14.93 14.58 15.65
a -1.75 4.38 2.73 -0.67 -0.69 -1.10
b 7.46 10.20 7.37 4.89 4.66 4.88
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Table 5-8. Chromaticity change by roasting grape seed water extract.

0 5 10 15 20 30
L 24.66 30.20 24.40 27.18 27.20 21.17
5 min a 4.38 -0.27 -0.10 -0.74 0.26 3.18
b 10.20 6.24 6.91 6.35 10.71 8.67
L 14.89 29.25 24.37 22.94 22.19 21.54
10 min a 2.73 0.51 -0.07 -0.84 -0.28 -0.28
b 7.37 8.36 4.76 3.16 5.01 5.68
L 1473 24.52 25.01 23.35 23.83 23.82
15 min a -0.67 0.44 -0.80 -0.90 -0.57 -0.68
b 4.89 3.47 3.38 2.85 4.34 4.56
L 14.58 26.89 26.31 24.72 23.79 2548
20 min a -0.96 -1.24 -1.01 -1.12 -0.84 -0.71
b 4.66 2.48 3.04 2.54 3.79 411
L 15.65 24.36 2542 24.25 24.08 24.86
30 min a -1.40 -0.99 -0.99 -0.16 -0.5 -0.74
b 4.84 3.25 3.45 3.18 4.57 4.44
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Figure 5-6. Grape seed tea.

Figure 5-7. Compare of
general grape seed(left)
and grape seed tea(right).

Figure 5-8. Prototyping of
grape seed tea.
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Table 5-9. Baking Formula(% based on flour weight).

Grape Fruit Powder(%)

Ingredients 0 1 15 9 3
flour 100 100 100 100 100
water 63 63 63 63 63
yeast 3 3 3 3 3
salt 2 2 2 2 2
sugar 5 5 5 5 5
shortening 5 5 5 5 5
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Table 5-10. The Effect of grape fruit seed powder on Farinogram Characteristics

control 1% 1.5% 2% 3%
absorption(%) 67.6 66.7 66.0 65.8 65.5
peak time(min.) 3 2 2.5 2.0 2.0
stability(min.) 12 4 4 3.5 3.5
MTI(B.U) 20 70 90 90 90
arrival time 15 15 15 15 15
(min.)
Departure Time
(min.) 13.5 5.5 5.5 4.5 4.5
Degree of
Softening(B.U) 7. 105 115 115 115
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Table 5-11. The Effect of grape fruit seed powder on Extensogram Characteristics

Grape Fruit Resistance(B.U) Extensibility (Cm)

Powder(%) 45 9 135 45 90 135
0 108 330 330 20.6 20.4 17.3
1 340 585 620 154 9.1 7.9
15 385 705 775 150 9.1 7.9
2 395 715 775 150 8.4 74
3 390 700 720 154 8.4 7.3
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Table 5-12. The Effect of grape fruit seed powder on Amylogram Characteristics

Grape Fruit Powder(%)
Characteristics
0 1 15 2 3
Gelaﬁnizaﬁ‘f}C)Tempefamre 775 75.0 73.0 72.0 715
Max. Viscosity
BU) (A) 720 620 600 590 560
Viscosity at 95C after 460 350 340 390 300
15 min (B)
Viscosity at 50C (C) 940 760 740 720 660
Break down A-B 260 270 260 270 260
Setback C-B 480 410 400 400 360

et Al
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Table 5-13. The Effect of grape fruit seed powder on Specific Loaf Volume of
White Pan Bread(inch®/g)

Grape Fruit Powder(%)
0 1 1.5 2 3

Loaf Volume 127 112 110 108 100

096 1% 2% 3%

Figure 5-9. A cross—sectional view of grape seed powder bread.
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