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Chemical Components and Biological Activities of Wine
By-product

Baek, Jae Yeol

Division of Marine Bioscience and Enviroment, Graduate School of
Korea Maritime and Ocean University, Busan 49112, Korea
(Advisor : Prof. Sun-Young Lim)

Abstract

This study analyzed flavonoid and phenol contents and fatty acid
composition of wine by-product and investigated biological activities of crude
extracts and fractions of wine by-product. The flavonoid and phenol contents
of the methanol (MeOH) extract were greater than those of the
acetone+methylene chloride (A+M) extract. Among fractions, the 85%
aqueous methanol (85% ag. MeOH) fraction contained the highest flavonoid
contents, while the n-buthanol (7-BuOH) fraction had more phenol contents.
In fatty acid composition, the percentages of linoleic acid, linolenic acid and

oleic acid were 47.8%, 3.3% and 5.98%, respectively.

In anticancer activity of wine by-product, treatments of crude extracts and
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fractions significantly inhibited the growth of HT-29, AGS and HT-1080
human cancer cell lines (p<0.05. The A+M and MeOH extracts showed a
inhibitory effect on growth by more than 50% at the concentrations of 0.5
mg/mL. Among the fractions, the 85% aq. MeOH and n-Hexane fractions
exhibited a higher inhibitory effect on proliferation of three types of cancer

cells.

In antioxidant activity of wine by-product, all tested extracts and fractions
dose-dependently  decreased cellular reactive  oxygen  species  (ROS)
production induced by H,0, in comparison with that produced by exposure to
the extract-free control. The MeOH extract showed a higher inhibitory
effect on cellular ROS producing than that of the A+M extract at all
concentrations tested. Treatment with the BuOH fraction (0.1 mg/mL
concentration) inhibited cellular 'ROS production by 60% (p<0.05). In DPPH
and ABTS radical scavenging assay, the MeOH extract showed a scavenging
effect greater than that of the A+M extract (p<0.05). The n-BuOH fraction
showed stronger radical inhibitory effect than dibutyl hydroxy toluene (BHT).
The A+M and MeOH extracts from wine by-product significantly inhibited
genomic DNA oxidation (p<0.05). The 85% agq. MeOH and n-BuOH fractions
showed a higher DNA oxidation effect compared with control (p<0.05). In
addition, the crude extracts and fractions increased levels of intracellular

glutathione (GSH) in a dose manner.

In anti-inflammatory activity, the productions of nitric oxide (NO) assay
showed that the extracts and fractions significantly reduced NO production
induced by lipopolysaccharide (LPS) (p<0.05). The n-BuOH fraction showed
the highest reduction of NO production by 61.3% and then A+M and MeOH
extracts showed reduced NO production by 52.3% and 50.1%, respectively
(7<0.05). In cytokine production assay, the treatment with 85% agq. MeOH

fraction (3 pg/mL concentration) significantly reduced concanavalin A (Con
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A)-induced IL-2 expression at 6 h and LPS-induced IL-2 expression at 48
h, as compared to treatment with stimulant (Con A or LPS) (p<0.05). IL-6
expression after 48 h of treatment with LPS was significantly reduced by
85% aq. MeOH fraction (10 pg/mL) (p<0.05). The 85% aq. MeOH fraction
(10 pg/mL) with LPS reduced IL-12/IL-20(p40) expression after 24 h and
72 h of treatment (pK0.05). The 85% agq. MeOH fraction plus Con A
significantly increased I1L-4 (3 pg/mL) and IFN-y(10 pg/mL) expression at
24 h (1X0.05).

These results suggested that 85% aq. MeOH and n-BuOH fractions of
wine by-product inhibited cellular oxidation and growth of human cancer
cells and their activity may be associated with the contents of flavonoids and
phenols. Thus, the recycling of winery co-products or side streams
constitutes an  opportunity for providing ~valuable materials to the
pharmaceutical, cosmetic nutraceutical, and food industries, contributing to
reductions in both the costs and environmental impact linked to the disposal

of these by-products in the production areas.
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AlA A E

Io=  ZAoiyFERhamnales) (EE3HVitaceae)o] il HAEAAE WEA
HrE, ZEHE 11E5 700 9Fo] dem FE A, ofdu] A HlA
A dR= ey xutbx] Bz Eck(Bulkley, 1983).

AAZ sz de 43I 2559 A AR T AA AL AdEF T oF
30 %5 AAFHLee & Kwon, 2006) 1 Z °F 80%7F EEF Ax
AREE L, ol® Qlel of MRk EOl XEF A FAlE(ZR 39, M, H5,
7] x3o] #FHe FH7 T LA IHMaier, et al, 2009). FH=e A,
2013 AJAFFS oF 26 Wk E, 2012 AJAMES 27 8 Eo® 1 F o 7
=9 2571 7FE HAeH, olo mEt wid 3 Eo xEF FAkEo] wAsta
9l Ago|THMAFRA, 2014). ol&ld ¥ = 3 7h2e]l Campbell early =
Favety 2= AAEY 80%E AAStE MR USR] ZEFoER IEF
ko] F=2 o] g¥tHlee & kim 2016; Yook, et al, 2008). ¥ MAZHo=ZE
EoF FAES o]t AER JHIAE 27 Hs degEE FEsAY

E 29 AHg 2 AT Fol SdotUara, et al, 2014). X%
=57, CEAIY, HWPEE Fo AYSHELS =
I e A2 RyxHy Jom(Francis, 1992; Halliwell, et
al., 1995; Hogan, et al., 2010), Z&tH o], Ao] A, HEIT A 2 wgw E
< et dvk WA THZhy, et al, 2015).

b

FIL oy AEA A F 7P G438 D G 2o FHojd HAAYew
g8 712 YA Fege Jehge 222 g dsd 3FES Fiety
ARomlee & Lee, 1994), #H&EH 3gE EAsk=  phenolic  hydroxyl
OW71E wud 53 Agsts 424 /M1 a3, I 2 &7 a9 59

AEgds 7HAe AeE2 A JdtiDroge, 2001; Halliwell, et al, 1995).

‘_.
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53, X% duds <FEAod(anthocyanin), ZZA]o}lY d(procyanidin),
7}el 21 (catechin), FAA B (quercetin), @) 2~WlZtEZ(resveratro) S5 $8 o
2% s A&l FHH SAs] WEdd T JEEA, 3t
e 2 g ZAHS EFId udd AETH EF A7VF o]FoAL
A tHStojanovic, et al., 2001; Brito, et al., 2002; Um & Kim, 2002; Kim, et

, 2006). 53] thEZQ Xx= FEF st dHgEES] A9 Add 2
wutotyet ko] Aol mig st olef H#ste 03?7} &Y= 3
o W(Scarlatti, et al., 2003; Alkhalaf, 2007, Jason, et al., 2007)#HA & ]
AS da% $3ANSS gdu dAE AFS JAAZITG K38 tHFlamini,
2003).

AT ABRAI A5 Askek A6l U@ Bl Fobdol wet ko)Al
]

AAR de A7 olH T sl Ui BAE A =obd AfTdEe

=0
Wojste AkstEA oigk A7 e o] FoA . Joklmai, et al., 1994;

Re, et al., 1999).

o17re] w3le} AWol Fgo Yolog A galt)Z(free radica)e A A
Wolx ArstElE Aelrlsedl 2E#H S ek A4S 4hsk 2~ Ed 2 (oxidative
stress)E  FEeleE AoE  I#A  JdomMacrae, et al, 1993), o]
At de Axut &4 gdld Be 2@ 43k 2 DNA H4 5o st
stk (Halliwell, et al., 1995). A AMSAEH =S 97]

7% HAde f SE
AAGAsA 2 FHFVHAL AFHL U, olHF FUAAE ALD
AASAL Frots Zol ohig Af71sh WeFOZA EF WENF A5
obElAF Fo £HE Has sAY, FA AF WS AD EE PAsE

EHog  Agdt. A I4ESAZ= butylated  hydroxyanisole  (BHA),
butylated hydroxy toluene (BHT)G©°] o™, 53] BHT = o8 A3+ A
AFFES ZhoA wlo]lmEE g4 S A(microsomal  enzyme  activity)S
ST Aol dHAWA, olF FAAFAIAY bdAdo Wi =Tol
ANHol A= 1 AHg#o] WAooz FAFHe AthBrannen, 1975; Ito, et
al., 1983; Chan, et al., 1993). 1o w&t 7| GAAH WHAA F4=
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el = A& ddditsAe] d77F @38 AP A= FA o) tiKim,
et al., 2012; Maier et al., 2009; Rice-Evans, et al., 1997).

A ARRle] 1P 3= 7SS weE HAAd HAS dd AT hxﬁ“’i
o] Fo1& <1aL(Sohn & Sohn, 2011), &G} o] AAHMEE0]

Ay sls gle W, dxstolr 5 HaA HASke] QI nitic oxide (NO)
prostaglandin E2 (PGE,) % &X4FAF(reactive oxygen species, ROS)ol tofj3f
(Kreutzberg, 1996; Yan, et al, 2003; Tremblay, et al., 2011) Z%9 tx3
A HzMSFEESR FHARS d=stolm JHdazHo, et al, 2013)7}
4 & 2 RAW 2647 A3}  human  macrophage ©l| A ol &9
=] ZH(Derlindati, et al., 2012)7} Yot B 1= ATt
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A2d As R TH

21 A=
B 2o AL&3F campbell early (Vitus. labrusca S AH§3 TEF FAE S
MEAEYAARE FHADE FE Al Agsar. TEF RAES

, Ad ALE A7EAR] -70C 9] deep freezer (NF-400SF, Nihon

AA AzAZ F, A
freezer, Japan)oll W% R A3FA T

}o] acetone:methylene chloride & 1:1
v &2 Edete 2o FAHEC] 83 JI7|EF ot 24 AF BAT X
FEotdth o] AAFE 23] HbESte A& AR 40C 48 A rotary
vacuum evaporator (N-1000, Eyela, Japan)Z & =35}o] acetone/methylene
chloride (A+M) FZE& Qdth A+M  &WiE2 F2HA g AHES
methanol (MeOH)Z F&3l1A G2 A A+M 3 F3F2] MeOH & H

99l =U3 W oZ 23 HIEZ I =3 o MeOH ZZEL Ao F
S ERY HAdE £53 FE2ES EFst A &0 S et ExHo R

#3835l n-Hexane, 85% aq. MeOH, n-buthanol (n-BuOH), Water 3%

35
bl
N
e
£
i
Lo
Jo
N
o
=2
4
e
flo
o

Z

ru{n

i =e]
==
ARt Adel= A FEES  dimethyl sulfoxide (DMSO)o| =4
AZHAZ o3 F=E 345t AL&stdh AlzujFe] AREE DMSO 9

HAE v5E 0.1% o8ty } H=E 39 rhFg. D.
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2.3 T=F RAE A4 AR £
85% agq. MeOH

=2 methanol®} H,0% E3+-&0)

E3Z3 np-BuOH E3F2
AFg3Le] Cyy reverse-phase vacuum flash chromatography 3%, ©]

=

2 50% agq. MeOH, 60% agq. MeOH, 70% aq. MeOH, 80% agq. MeOH, 90%
aq. MeOH, 100% MeOH, 100% EtOAcZ & 77§9] fractionS & A tHFig. 2).

=
=
o

Al &
=
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Wine By-product

3 kg
| |
Acetone+Methylene
) Methanol
chloride
| | | |
A+M extract MeOH extract
(1334 @) (134.7 @
| ‘ |
Crude Extrac
(33.4 g+33.7 @
| |
Methylene chloride Water
n-Hexane 85% aq. MeOH n-BuOH Water
(1.9 g (2.85 @) (114 g (19.3 g)

Fig. 1. Preparation of crude extraction and solvent fractions from wine
by-product
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B5% ag M=OH
(2.1 g}

‘ (5 column chromatography

50%agMe0H  60%aqMeOH  T0%aqMeOH  B(PoaqMeOH  90%% aq.MeOH 1009% MeOH 1009 EtOAc
(0.1 g} (0.1 g} (0.3 g} 01 gj (03 g 03 g) {01 g)

n-BuOH
(74 g}

Cig Solutn chromatography

S0aqMeOH  6PoagMeOH “““WoaqMeOH BPoaqMeOH  90%agMeOH 1000 MeOH  100%EtOAc
(10 g) 0.1 g) (0.1 g) (03 g) 06 g} 31g) (11g)

Fig. 2. Isolation of the reverse fraction from wine by-product
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& 3}od(Chae, et

3
g 292 ]

mg-S MeOH 1 mLol =9 Algde] FHstxr 10 mL ¢ diethylene glycol &
Jlstel B £33 T 1 N NaOH 1 mL #7lste] 37ColA 1A E<b ukg
AlZIty,  Wkgo] #y & UV-visible spectrometer (Helios beta, Thermo

electron corporation, USA)E A}&3ta] 420 nmAlA FF =5 SHSATY. oy
ZE2S rutin Sigma Co., USA)E AFg3sle] HFEFA  osia =
et rolE s ST

i:tl
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24, E=F RAES F = §F 34
% ¥ =(pheno) 3&E =S Folin-Denies ¥ (Flolin & Denies, 1912)<
&3t SAH3AT FEE L £YE 1 mgS MeOH 1 mL ol =o]a, 10 Y
249 343 Folin-Ciocalteu’s phenol reagent 2 mL <
S 3% B¢ HXT F 10% Na,CO; & 2 mL S ¥ 1A%
$o] Ed & UV-visible spectrometer (Helios beta,
Thermo electron corporation, USA)E At&3td 750 nmolA JFHEE
AEFet olw] FFEHE tannic acid B AFEIIR oM AlBS FTUI WO

%_ =
B4 3o mrIdosve F ds4 39T $FL SHAT

il

_12_
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26. T=F H4E9 A 7 AP 2

ko

A" FEL Folch, et al. (1957)9] WHS WISt HAsF o HE3
oksld e #rh x2S butyl hydroxy toluene (BHDS 4 363
methanol= ¥kt A3}ttt #+28=S 1 mL #H3 ¥ chloroform 2 mL$}
0.2 M NaH,PO, 1.4 mLE Y wHksle] 4C, 3,000 rpmolAl 3E3F AR
T AEAFZTE Ay ol B HES T WA o AP F HAVMAE o] &5t
AdZ f71emE 4ds E¥ o AFEES LAy Morrison & Smith.
(1957)9] el wgk F==%" Aol methylation& AleFQl boron trifluoride
(BF3) methanol 1 mL%} n-Hexane 0.4 mLE 7}3F & 1A]7F =<k 100C ol A
7+t A T 1/\17& 3 A7hA FEs ¥7AAZ B n-Hexane 2 mL&}t /T
2 mLE 7}3F & A 4T, 3,000 rpmoll A 3EZE A2 5 AS
o] el HATlAE o]&std {ZIEHE G F A& AL A
B4 A 7bA -75C deep freezer (NF-400SF, Nihon freezer, Japan)oll X #3}
AtHFig. 3.

-

ol
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Sample + BHT/MeOH 1 mL
\
Add chloroform 2 mL + 0.2 M NaH,PO, 1.4 mL
L <N, gas, vortexing
Centrifuge (3,000 rpm, 4C, 3 min)
\
Place lower chloroform layer in another tube
\
Add chloroform 2 mL + 0.2 M NaH,PO, 1.4 mL again
L <N, gas, vortexing
Centrifuge (3,000 rpm, 4C, 3 min)
\
Combine the 2 chloroform layers
\
Dry to completeness using nitrogen
\’
Add BFs/MeOH 1 mL + n-Hexane 0.4 mL
! &N, gas, vortexing
heating (100C, 1 hr)

\’
Take tube out and cool

!

Add n-Hexane 2 mL + DW 2 mL
¢

Centrifuge (3,000 rpm, 4C, 3 min)
\

Remove upper n-Hexane layer into tube

\

Add n-Hexane 2 mL + D.W 2 mL again
! <N, gas, vortexing
Centrifuge (3,000 rpm, 4C, 3 min)
\

Combine the 2 n-Hexane layers

\J

Purge with gentle nitrogen until dry and keep in deep freezer

Fig. 3. Procedure of extracts of lipids and fatty acids
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2.7. L=F RAE-9] Gas chromatography & ©]&3% w4k £

AEAA B AAe 1 uL FHste] Ak £418 gas chromatographyol]
FUsS Ake B4 tHSalem, et al, 1996). A4l B ALg3 ®HF
g4 w= Nu-Chek-PrepAte] 462 standarde]™, o]&% columne silica
capillary column (CP-7856, 60 m x 0.32 mm inner diameter X 0.10 xm film
thickness)o|th. 71719 &4 =xz7L injector 250C, detector (FID) 250C, oven
(initial 130C, #% S7l&<& 175C7HA 4C/min, 210C7+A] 1C/min, 245C 7}
Z]  30C/min), carrier gase= #FES AFESIATE AP B4LS ZE 899
retention time¥} wWlwste] AHASIH, WE FFEZ(22:3n-3, methyl ester)<
o] g3t F A|W4bs AwFstg o 2zt AWAES HA| peak aread] HAE

2 AFEsiTh
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28 T=F BAES AE 4 A
2.8.1 344 Y

@O Al Zuf <

g AlZF SRA e =RE AA AFTAEZHT-1080)E EFrto}
2 Aol wiefstHA Aol AFESHATE HT-1080 A+ 100 units/mL ¢
penicillin-streptomycin ~ (Gibco, USA)# 10% fetal bovine serum (FBS,
Corning Cellgro, USA)7} $F#¥ RPMI 1640 (Lonza, USA)& A}R&3}e] 37C,
5% CO; incubator (MCO-15AC, Sanyo Electric Biomedical Co., Ltd,
Japan)oll Al v FalH A v T AEE IFL 2WH AEL AR
w33ttt 939 F phosphate buffered saline (PBS)C.E A3 = 0.05%
trypsin-0.02% EDTA (Gibco, USA)Z H-2d AxE Eeste dARy & &
A" Mo vWiAE Qi Ao = ME7}F F1F IAHEEE F T3ste cell
culture flask o] 10 mL & LA MEzFZ Edste] FJsta, 6~7 drojct

Al v FstH A Aol g8k

_16_
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@ MTT assay

3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide (MTT)
assayE ©]&3std ZF A8 PAME Ao wXe FdFS AHEJT MIT
assay= AlEo] F23 AMxzo] Holgles ARE HFHSZE =A== ZowE
Ao ol thek 13 AEZAAY B2o g ol ARHT iAol =4

3 Al A mEZEgole s G4 G sty kA 84
7141 MIT tetrazoliume A& W B84 MIT formazan 278 <
A A ZITHFig. 4). AP MIT formazan®] §33%=+ 540 nme| IF oA
7F W, o] AN SAHE FRE= Aok X

Hrg gt meba ZF wellol A8k A2 A& o vl ajgdE GAs
96 well cell culture plateo] 5x10* cellsimLo] =2 100 xL¥ EF3}o
7C, 5% CO, incubatoroll A 24A12t vj¢kst £ wjx|E A AT F 72 AEE W)
2 343t Z+ welld Al&5 100 «LA H7bstal, controlol+ A& thal PBS
100 LA H7lsld o o] plateg ©A] 37C, 5% CO; incubatoroll A 24A| 7k
Fatack wiF = MIT assay= st MIT Al¢fF 5 mges 1 mL PBSZ =
%, 10% FBS7} &9 wix] 9 mLe} 3]d3te] ZF wello] 100 ¢LE H7bsta 3
~ 4AAZE B O HiFsle] MTT7F SHHES k3T

HigERs $ AA8H formazan 2AS 7HRl & ZF welldl 49 2AAo] &
EYAR FEF FosHA ®¥hE T FE MIT A wiAE AASAS. #i A7}k
AAD Z+ welle] formazan 24 831417171 95t DMSOE 100 «L¥ £
st 5 ~ 1083+ ¥WH§AlA microplate reader (Victor3, Perkin Elmer, USA)Z
540 nmeoll A FFEE =35I HDenizot & Lang, 1986).

H~l

=
o
WA FAE AEe] FEE
3
A
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Br
N

MTT
CH; yellow

[3-(4,5-dimethylthiazol-2-y1)-2,5-diphe

N

/ \

\S T

@ yl-tetrazolium bromide]

mitochondrial
reductase

QA
N /
H
@/“\

Fig. 4. Metabolization of MTT to a MTT formazan by viable cells

MTT formazan
violet (540 nm)
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2.8.2 &4kt 43

@O Al Zuf <

g AlZF SRA e =RE AA AFTAEZHT-1080)E gt}
2 Aol wiefstHA Aol AFESHATE HT-1080 A+ 100 units/mL ¢
penicillin-streptomycin ~ (Gibco, USA)# 10% fetal bovine serum (FBS,
Corning Cellgro, USA)7} $F#¥ RPMI 1640 (Lonza, USA)& A}R&3}e] 37C,
5% CO; incubator (MCO-15AC, Sanyo Electric Biomedical Co., Ltd,
Japan)oll Al v FalH A 8l Fd AEE IFL 2WH AELE AR
w33tgct. 939 F phosphate buffered saline (PBS)C.E A3 = 0.05%
trypsin-0.02% EDTA (Gibco, USA)Z Hzd AxE Eeste dARy 3¢ &
A" Mo vWiAE Qi A oR Mzt 21F F4HEEE F T3ste cell
culture flask o 10 mL & WA MEFE ETsIY FYsta, 6~7 oot
Al A A Aol ARESEAT
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@ A=z 4 &4d4ikaF([Reactive oxygen species) 4

Ax g 4442 FL DCFH-DA (2¢,7°-dichlorofluorescin  diacetate) assay =
=3t tHlebel, et al., 1992; Tsuchiya, et al, 1994). DCFH-DA (Sigma,
USA= A=z W ZA4LFTH §hgste] FFEZ  (dichlorofluorescein, DCF)-&
THEo] We ASE o] AlS AE Ko Yo BAstE FFS SHTOEA Al
E Yo F4akAFS =HT 4 JukFig. 5). AlEE 96 well cell culture plate

L

T3 F 24N%F wieFstal, PBSE A2 & 20 M DCFH-DAE 7+ wellel

[

5 Agste] 37C, 5% CO, incubatorell Al 1A]ZF HjeFst &, DCFH-DAS A
Asta MEE ©A PBSE A2 % 5000 uM H 0,5 AHelsted AZFE=E DCF
fluorescenceE excitation 488 nm, emission 530 nmollA] microplate reader
(Victor3, Perkin Elmer, USA)Z ZA3s}dch dix=aEblank+3 controld)-S
A& 4l PBSE A& skH, controlire 500 M H,0.5 A El& 3$tal, blanke

500 «M H,O, th4l PBSE A3t S35t
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OY
o 2'.7-Dichlorofluorescein

Cl dacetate (DCFH-DA, non
fluorescene)

l Deacethylation by esterase or OH

2',7'-Dichlorofluorescein
(DCFH, non fluorescenet)

2',7'-Dichlorofluorescein
(DCF, fluorescenet)

Fig. 5. Degradation pathway of DCFH-DA in an oxidation-induced
cellular system
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@ 1,1-diphenyl-2-picryhydrazyl (DPPH) &}tiZ A7 A

Alg9] DPPH Yz AAZA (Chen, et al, 1995 SAES sl wHA 2
FE5 9 8585 MeOH=E 3FHste] w=dE=E #9383t DPPH 2 mg <
ethanol 15 mL o =< DPPH Hd9& ®t=th €< 1.2 mL o] DMSO 0.5 mL ¢}t
EtOH & 3 mL & &%3te] DPPH ﬂﬁ"ﬂg 13tk #8lE DPPH 3442
cuvette o]l 93 F3EE S5 FHE7F 0.94~0.97 o] HEE ZFEr}. FH
A% 0.1 mLe DPPH A} 09 mLE 42 F 108 F UV-visible
spectrophotometer (Helios beta, Thermo electron corporation, USA)Z 518
nm oA ZA3IHTHFig. 6). ©]uw control & HAg4ke}A <l L-ascorbic acid £}
FAgg4keA Q1 dibutyl hydroxy toluene (BHI)E Ag3ldth = HAHE 9
DPPH 2}tz &ASA S tgo] el wet Artskain.

F

ot

EDA (electron donating ability) (%) = %100
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OH

N—N NO, +

DPPH e« (Violet, 518 nm)

N 02 o [ ]
H
N—N NO, +
NO;
Diphenylpicrylhydrazine P hepoxy
(yellow) radical

Fig. 6. Scavenging of the DPPH radical by phenol
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@  2.2’-azino-bis(3-ethylbenothiazoline-6-sulfonic ~ acid) ~diammonium  salt
radical cation (ABTS+ iz 2AEA

T FAbEY oigk ABTS+ #ivzd &2AZAd L2 Re, et al (1999 o=
SA3tHY. 7 mM el ABTS+¢9} 2.45 mM o] potassuim persulfate & 37}k
radical 4= 3l L&A 16 A1 WX F, 734 nmolA FFET}
0.68~0.72 7} ¥=&% EtOH= 3|A3}dth. ABTS+ 349 098 mL e} FE=
4 EBIE 002 mLE TSt daxolAd 1083 =x & UV-visible
spectrophotometer 732 nm oA JFFEE SAH3IHHFig. 7). control SLZ2 &=
AAg4ksA| Q1 L-ascorbic acid & @4 &4HsHAIQl BHT & AF&3HS T
FAb=o] ABTS+ &tz &AZGAH L2 o9 2o wat Al4tstd o

d

s
==

t

EDA (electron donating ability) (%) = %100
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SUJ-

t

+ Potassium persulfate l

fw

ABTS * (Bluegreen) 732 nm

Fig. 7. Scavenging of the ABTS radical
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® Genomic DNA %% 9 DNA 43} YA E =4

HT-1080 A Z2XE]¢ genomic DNA®] FZ2& AccuPrep® Genomic DNA
Extraction kit (USA Bioneer, Inc)E ©o]&3st <=x2<Ql W wep FZ35H3
o}, F&5o]x genomic DNA9] 43} A=+ Milne, et al. (1993)2] WL o]
£3le] SAIAY. oW dAHFTE AlE, genomic DNA, FeSO, ¥ H,0.& &
of o 100 pLo] EFES WHE 27+ HF ¥ =7} genomic DNA, FeSO, #
H,0,9l H#F v%7F 50 xg/ml, 200 xm, 18|32 0.1 xme] HE5 FH|HSE T
o] EFES 308 A2olA HEEAIZI 10 mMe] EDTAE FH7lste] HbEgS
ZF2 NAoH WMEES 1% agarose gelS o] &3] 100 VoA 30% F<F A7)
dsstFth. A9 E5S gel 1 mg/mL ethidium bromideZ <243} Alpha
Ease gel image ananlysis software (Alpha Innotech, San Leandro, CA, USA)
£ o]&3te UVE #zsit

® M= Y Glutathione (GSH) g

o
I
X

AZ Yol A" GSH &2  thiol-staining reagentq!  mBBr
(monobromobimane)&  ©]-&3&t  FHsthPoot, et al, 1986). AEZ= 96
well cell culture plateo] well & 5x10* cellsimL7} H &2 23] 24A17F vleF
3 & ZF welld]l =R E AR E AHEste Al 37C, 5% CO, incubatoro 4] 30
E2F vt ©Al 2 well PBS 5o 2 AL 3 40 M mBBr& 235t
37C, 5% CO, incubatorefl Al 30&%F ¥F-S-AIZl & A& A gle] o3k GSH <] ®
3l2 AJZF¥EE  excitation 360 nm, emission 465 nmolA] microplate reader
(Victor3, Perkin Elmer, USA)Z =743} A .
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283 ¥dF 4%

@O A= W Nitric oxide (NO) A4 =4

NO reduction assay= th2lMEe F23F 7]% 9 32l phagocytosiset #
dE A1 24549 & WHoE fAANEY O E5s b EdsiA
st JEAE golRE= ®PHoltHKong, et al, 2005). Raw 264.7 AMEXE 96
well cell culture plateo] well @ 5x10* cells/mL7} H§ =2 ®Fso] 37C, 5%
CO; incubatorell A 24417+ &<+ wjFstdh wigddS 10% FBS7F € MEM
HiA 2 wAgE § FHlE AEE IARE 5 At NO A4S =387 ¢
s LPS (I wgmL = 1 ppmE Az ZF, 48A7F B9 37C, 5% CO,
incubatorell A v FstRT o] & AAHE  NO9 ¥ Griess  Al2K0.1%
N-(1-naphtyletylenediamine : 1% sulfanilamide = 1:1)= ©°]&3}o 570 nm
oA FFEE =AMt sodium nitrates A&l SAHE FIFE=ZE FFJA
< A3t NO9O v&E JFIREE Ao, &34 AFAHd 283t

ARE NOo| 3+eke Aesldrt.

Over night & plateE A& & S4FHoZ 494 /H] 13k & assay diluent 200 «L
E BEF3 $ AL20A IARE FF BASATE AL dFHoR 41 AHET &
platee] 7+ wello]l A& 100 ¢LE 23}t @%Oﬂfﬂ 2ANZE EE BAEAT. Al

NS 4¥ AA3$ 3 avidin-horseradish perox1dase°“ 100 xL& ZHs}st
of oAl AZ2oA 30& FQF WASAT AlHE dFAS S¥ AHI} =
tetramethylbenzidineo] Zg¥ 7]& 100 xL& A3Fsle] ALoA 158 FoF o
gk & stopYe 100 LS 7iste] wWHSS AAAIFTE optical density:=
ELISA (Bio-Rad, Model 500, Hercules, CA, USA)Z ©o]&3}a] 450 nmolA =
A3l oHKim, et al., 2001)
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@ Aol EFIQI Y A
7 Balb/c vh¢-25 YA F WS Ed5kal, RPMI 1640 A= 43}
3 & AFdo] 2X10%mL7F HE=F 10% FBS7 ¥ RPMI 1640 (Gibeo,
Buffalo, NY, USA) Hix|2 =A%t} 24 wells tissue culture plate (Costar,
Corning, NY, USA)el 1 mL & &5 F A=A LPS 2 gyt Con-A 2 x@%
IEFHLES 85% aq. MeOH #3&ES T=HE ZA8AA 37C, 5% CO, Hl
of wjeksldth. controle 0.01% DMSO7F HE2 Abg&stiom wjUdAZHS
Z) 6, 24, 48 E T2AIZFCE SHATE wigo] 2 T AT wjg
A%k o3 300x gollA 1087 10,000x gollA 3083 AHAAZ & 1 AS5H
Aste] -70ColA HAstEcHHwang, et al., 2004). w]g] 96 wells microplate
o mouse Ato]EZ}Qloll thdh capture A S coating bufferol 343te] 100 xL

Be B3 F ACAA W WASNAE e plated AHE BFRo 4

o

o

% assay diluent 200 #LE EF% & HL2oA 1A & W3S
CARE g o g 4 A HTE B oplatee] Z; wello] A& 100 xLE 2 s}5ked
A2A 22X FF 0 BASEH. AR dFds 4w AFSE F
avidin-horseradish peroxidase®} 100 xL& A 3}sle] oA ALoA 30& F<
WA skATh N HE dFHS 58 M AT F tetramethylbenzidineo] =3d 7]
2 o Ao 1568 &< WA F stopHS 100 xLAES 7138k
o W8S  AHAXA AT Optical density:= ELISA (Bio-Rad, Model 500,
Hercules, CA, USA)E ©]&3t 450 nmol|A =43} tHKim, et al.,, 2001)
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2.9. SAEA

AdAy= Z+ gg&o| uwgl Mean+SEM (Standard Error of Mean)o. &
Uehila 248 A3 dHolHE control 3 2 ARe mlwE 98| statistica
program & ©]&3le] K0.05 FFNA one-way ANOVA & AHAste FoA4e
ZEES A
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A3F Ax R 1F

0.93 mg/go& 7I4 & ZgHLvol=
5% 2 n-BuOH, Water % n-Hexane &%=

2y % i FPF =3 MeOH FZE(35 0.04 mg/go] A+M
FZ2E0.38 £ 000 mg/gitt w2 dHE FFs dEIOH BIES FolA
n-BuOH E&Eo] 547 + 0.04 mg/lg o2 71 2 dHFS JYeAT. o]
net F EgExos H#H HE dHS MeOH FEE, 8% aq. MeOH ¥
n-BuOH &g =olA =4 UrE‘r‘a‘% & F El ok Lazze, et al. (2009

°

r—{n:

34.86, 69.53, 50.9 % 18.64 mg/kg @%‘3}3’_ oAl E_]_‘G}%lﬁ}. Tournour, et
al. 20158 ERFEZDN T 4‘}%9] ZF s FFS 69.3 mg/gallic acid
equivalents (GAE) g ©o]%laL synerigni acid ¢} (+)-catechin
o]t H st Hwang, et al. (2008 SR FFO WE T s
ghekat =z 2ol Aol d(proanthocyanidin)e] e =AH3 Ay F AE
e 16.71~28.60 mg/100 g, ZEJFEA oYY ke 18.36~55.30 mg/100
g < YEAT L RSkt

O
%
% m o

_30_

Collection @ kmou



Table 1. Contents of total flavonoids and phenols of extracts and fractions
from wine by-product

Total flavonoid Total phenol contents
Samples

contents (mg/g) (mg/g)
A+M extract 264 = 0.77° 04 + 0.00°
MeOH extract 56.1 £ 1.87° 4.4 + 0.04°
n-Hexane fraction 20.2 + 0.12° 04 £ 0.01'
85% agq. MeOH fraction 105.1 + 0.93* 36 = 0.01*
n-BuOH fraction 65.3 + 0.21° 55 + 0.04°
Water fraction 344 + 0.124 2.8 + 0.01¢

“Values are expressed as mean®SD and *Means with the different letters are
significantly different at p<0.05 by Duncan’s multiple range test
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n-6 AW2H47.8%) > EsAMAH(38.9%) > n—9 AF2H6.0%) > n—3
A(3.3%) woE HERRen, grEel 7MY 52 n—6 7 Akl linoleic
acid (18:2n—6)7} 47.8%= 74 =& IFS YEFJ L oleic acid
(18:1n—9)7F 5.98%, linolenic acid (18:3n—3)7} 3.3%° IF= 7].;3 noZ
UEeldth 2o d7= 2 Wl Asko] i3k oleic acid o &9l

1

=
Hustda "Wy s w3 Bt (Linos, et al, 1991; Kremer, et al.,

—

1990). Asal4 Aol AT S =2 F oleic acid oF A¥Eo] drhaL
H 3% g (Sales, et al.,, 2011). ©=9o] n—=3 AWAS X33 SgH 99
ARE w4 9EY #Y A8 9Ea dused Ee E

).

B 1%t (Wardhana & Surachmanto, 2011

i
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Table 2. Fatty acid composition (% area) of wine by-product

Fatty Acid %
12:0 0.36
14:0 0.59
16:0 12.37
18:0 19.38
20:0 3.32
22:0 1.78
24:0 1.05

Total Sat.” 38.85

18:1n-9 5.98
Total Mono.” 5.98
18:2n-6 47.83
Total n-6 47.83
18:3n-3 3.30
Total n-3 3.30

1) Sat, saturated fatty acids 2) Mono, monounsaturated fatty acids
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T BAE FEEY AA FH GAEd A S dAEHE golrRT]
?13l MTT assay & %3l SAHsIAT. Ad g AMEzEL AAl LA EAGSSH
JA AAIAELHT-29) 1gar AA AFFFTAZHT-1080)s o]&stl o™
b Az AlEe] FE+= 0.025, 0.05, 01 025 % 05 mgmLe FTE=Z

2 AAZAUE 22 39.1%9F 32.7%°]™ 0.5
mg/mL ¢ FZoA= ZZ 728%%t 81.8%° =2 AME F2 dAEHE
UER S oHFig. 8).

HT-29 Ao ozt = H4kE A+M 3} MeOH FE5&E2
FLoAM= 47 33.6% 33.0% 18laL 0.5 mg/mL o]
47.4%= AGS Aol vl @ ME F4 A a3E B FohHFig. 9).

o8
+
=
AJ)
=
D
O
T

N
e
i
Lo
X
5=

A+M 3 MeOH FEE¢ HT-1080 A= Z
mg/mL ¢ F=oA Z+Z+ 505%, 50.8% gl 0.5 mg/mL & 7ol
85.7% T7.1%= AGS 2 HT-29 <Axe} Hlw
AA &S HYHFig. 9.
L HAEo A+M F=E3 MeOHol td ICy %2 Table 3
o Yeljut. x=F FAES A+M FEE9 AGS, HT-29 % HT-1080 ol
z 40 28] 027 mg/mL °o]® MeOH FEE9 ZAfoe
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OA+M B MeCH

120

100 L b

20

60

Cell viability (%)

40

20

CON 0025 0.05 01 025 05
mg/mL
Fig. 8. Inhibitory effect of acetone/methylene chloride (A+M) and
methanol (MeOH) extracts from wine by-product on the growth
of AGS human gastric adenocarcinoma cells

“8Means with the different letters are significantly different at p<0.05
by Duncan’s multiple range test
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Cell viability (%)

Fig.

120

100

a0

&0

40

20

©o

OA+M m MeOH

ab

COM 0.025 0.05 01 025 05

mg/mL

Inhibitory effect of acetone/methylene chloride (A+M) and
methanol (MeOH) extracts -~ from wine by-product on the
growth of HT-29 human colon cancer cells

“fMeans with the different letters are significantly different at
<0.05 by Duncan’s multiple range test
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Cell viability (%)

Fig.

120

100

80

50

40

20

10.

OA+M B MeOH

COM 0025 \ 0.05 ‘ 01 0.25 0.5
mg/mL
Inhibitory -effect of acetone/methylene chloride (A+M) and
methanol (MeOH) extracts from wine by-product on the growth
of HT-1080 cell line

“iIMeans with the different letters are significantly different at p<0.05
by Duncan’s multiple range test
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Table 3. ICsy values of acetone/methylene chloride (A+M) and methanol
(MeOH) extracts from wine by-product on the growth of AGS,
HT-29 and HT-1080 cells

Samples AGSY HT-29 HT-1080
A+M extract 0.34? 0.40 0.27
MeOH extract 0.30 0.53 0.28

YAGS-human  gastric  carcinoma  cell, HT-29-human  colonic  cancer  cell,
HT-1080-fibrosarcoma cell mg/mL
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-Hexane, 85% aq. MeOH, n-BuOH —18]31 Water2
4 & AGS AlZo| Mg 2% =& 0.05 mg/mL
= = BT FY3FQ AolE RFOY E3J| 85% aq. MeOH ¥
9 ASde M= F4 A BH7F 0.05 mg/mLeA 82.5%, 0.5 mg/mLe
TEANAME 92.0%°] W9 =2 A BRE JERATHEFIE. 1.

HT-29 Az 2zt B9 &S A8 A= Fig. 1261 Yepgich. HT-29
AAlze] thek AE F2 JAEFE=E AGS GAEZS HuFyS w FFoz v
A9k 0.5 mg/mLe FEolAE n-Hexane, n-BuOH 18|31 Water B3 E A=

°F 50% 71 SAE T4 dA EFE JEH e 85% aq. MeOH #3Eo
A 0.25 mg/mL F=oA 614%% E& &35 Yeldth

HT-1080 StAl=Ze whidk MESA A &3+ Fig 139 YehdAoh
n-HexaneS A|¢)g+ 85% aq. MeOH, n-BuOH =18]31 Water EIEA=
control#} Al o]zt Yelom 85% aq. MeOHe| 749 0.05 mg/mLe] &
SO A 70.6% =2 ME F24 dARHAE YERH ATH(K0.05).

AGS, HT-29 1&]ar HT-1080 Aol tisk 7z B =59 Gy #ts Table
4] Yo, AGS &AEZ| A n-Hexane, 85% aq. MeOH, n-BuOH 1@
Water B8 EEo| g 1C a2 724 0.32, 0.01 0.61 18] 0.42 mg/mLYP L
HT-29 <tAlxzo] gt ICy at2 Z+2F 044, 0.33 049 832 0.49 mg/mL A
HT-1080 FAMlaze] gk ICs #k<2 0.33, 0.12 0.35 Z28]ar 0.44 mg/mLEZ YE}
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Vergara, et al., 2015). Lazze, et al. (2009)& 10 mL/L ¥=F FHE FE5E&E
= A Caco—2 WAHAUAEANA S& G2+M77F =l G719 MESF7}
2% S AN, B3 =T BAES A Az dizd AxRT

DNA 3$tAo] Zol&Ettar ¥t} Jara—Palacios, et al. (2015)+= AAgF WM¥EE
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n-Hexane 85% aq. MeOH
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Fig. 12. Inhibitory effect of solvent fractions from wine by-product on the
growth of HT-29 human colon cancer cells
aMMeans with the different letters are significantly different at p<0.05
by Duncan’s multiple range test
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growth of HT-1080 cell line

“iMeans with the different letters are significantly different at p<0.05
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Table 4. ICsy values of solvent fractions from wine by-product on the
growth of AGS, HT-29 and HT-1080 cells

Samples AGS"Y HT-29 HT-1080
n-Hexane fraction 0.32% 0.44 0.33
85% aqg. MeOH fraction 0.01 0.33 0.12
n-BuOH fraction 0.61 0.49 0.35
Water fraction 0.42 0.49 0.44

YAGS-human  gastric  carcinoma  cell, HT-29-human  colonic  cancer  cell,
HT-1080-fibrosarcoma cell ?mg/mL
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gA] Ak A ZF(reactive oxygen species) A4 A &3}
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=< n-Hexane, 85% aq. MeOH, n-BuOH, Water & ©tA| FZ3}
< 005 ¥ 01 mgmLe =& AsES w, F EEA
EC AlE W FASLT dAISo] BI=EAANE 607 o] Fof
n-BuOH > n-Hexane > 85% aq. MeOH > Water 3 E <03 AX
BN AEFT A&l =4 UEET ol T UM =& AE U FXENAEFT
A &HE UEd n-BuOH 28=9 4F 60%° A& EJAvHFg. 15).
Lebel, et al. (1992)9A] Caco-2 M3EE o] &3l ZEF FAE FEE 9%
gArEt a2 AR A, tert-butylhydroperoxide (TBHP)Z #=
T YEHoE APt HIskT. Wang, et al (20160 Caco-2
AZANAH E=F FAE HAE5FE2ES 204 A AHEd & TBHPEZ f=F
ROS XS =43 A3} Al U ROS FAHAHES JAIstH 2 39 glutathione
(GSH) A4d< 7S st Z=FR4dE #HeEsFEE0] 48
Z2EH2ZRE AEZE R3sPvdr Hustdch =3 Choi, et al. (2012)%5<&
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——A+M 0.1 mg/mL —C—MeDH 0.1 mg/mL —&— A+M 0.05 mg/mL

—8—MeOH 0.05 mg/mL —a—Control —O Blank

Fluorescence (count)

o 30 60 80 120

Time (min)

Fig. 14. Inhibitory effect of acetone/methylene chloride (A+M) and
methanol (MeOH) extracts from wine by-product on levels of
reactive oxygen species in HT-1080 human fibrosarcoma cells
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@ DPPH gtz &~AEA

F BAE FZ2E 2 EFEIE DPPH Uz A2AZAHL FAHNLAE
o]

=]
n
& 4= dE= %< EDA (electron donating ability, %)Z Table 5
o}.

A A |
HERH 3L zb & FE2E 2 EgES 27 005 01, 025 282 0.5
mg/mL ¢] H %= control(L-ascorbic acid, BHD)¥} w3ttt WA FE2=53
NEPS W MeOH FHES AM F2E3 Hugde o FY4L £27%0]
Tttt ol A MeOH F=&9 52 & Sdixolt 2 F dA=s &4
A# n-BuOH &£8EL HAdd e F=olA

H
© AoE AAXY BY9EE T
control ?1 BHT Bt} EDA gto] =4 Wetstem™, 0.5 mg/mL o sXA 71.8%<
2A%ES Yehgo=y FAAIASAIQ] BHT (70.2%)REt =& oz 4&A
2395 YerAth o] =3 p-BuOH E8E9 &2 FF9 F FftExol= ¥
Hed dHEHo AT qAAXIH.

Lazze, et al. Q009NE =ZE=F Fids F=Z2EY I4slgES DPPHHO=E
=43 Ay & gy a2ASS HYY Esth Tournour, et al.
(2019)2 Z=F F4=9 F dAlsddy A4St e & AR AVE B

- oxygen radical absorbance capacity (ORAC) & oA
55~104%<] A& axs Jeggcta Bastgoh Park, et al. (2003) Zuj4b
L AAFe T 9 Ao 213 1o & DPPH Rl o3 Afadzd

|

A2AEAR Hln A FAe] A, 50C oEE FEFEo] RC5=168 xg/mL =,
B3 EoAE= ethyl acetate 3 Eo] RC5=154 wpgmLZ2 71H & FAHES

etgleon, Iye A, 78C EtOH FEEo] RC5=24375 ug/mL,

B3 EHE n-BuOH E3Eo] RCx=6984 pgmL2 7} He 4L

GERSE, AfEZ 2ABYdAE 22 due FEEo Iy due

FEERG 145 W) o)Fe w& E4e Uehiditt B389tk Hwang, et al.

(2008)-> BARUE 35 w2

ZzetEA oY d(proanthocyanidin)e]  d&Fe  FAsta, Faks ZAEe
A

AaAS nwdt A3 FRAP 3 DPPH o <3k &

o}}ll
i
fr
o
-
_"L_l‘
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=

092 oldolen, F H= FF¥H DPPH oz iﬂ%*é Alo] €]
FHAF0.98)0] 7H =t Busgith. B AT AFoA = F FTHolE
SteFo 85% aq. MeOH #&8EoA %H9to1} DPPH &AAZAH S b;g}grq 239
n-BuOH &E&Eo| o3 £AZAo] &}SE=E, DPPH #dzd £2AGHLS F
A 57 dAdol w2 ZoE AT
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Table 5. DPPH radical scavenging

wine by-product”

effect of extracts and fractions from

Concentrations (mg/mL)

Samples
0.05 0.1 0.25 05

A+M extract 124 + 000° 164 + 0.02° 185 + 0.01° 19.2 + 0.01¢
MeOH extract 265 + 001" 422 + 002" 584 + 001™ 737 + 0.01°
n-Hexane fraction 170 + 0.01™ 156 + 0.00° 165 + 0.01° 179 + 0.01¢
85% aq. MeOH fraction  22.3 + 0.01° 293 + 0.01¢ 425 + 0.01¢ 478 + 0.00°
n-BuOH fraction 261 £ 0.01° 364 + 002 632+ 001° 718 + 0.01°
Water fraction 155 £ 0.02¢ 222+ 0.01° 412 + 0.01¢ 491 =+ 0.02°
L-ascorbic acid 90.8 + 0.00° 914 + 000° 920 = 0.00* 923 £ 0.00°
BHT 255 £ 0.01° 377 £ 000> 584 + 0.02® 702 + 0.00°

"Values are expressed as mean®SD and *%Means with the
significantly different at p<0.05 by Duncan’s multiple range test

Collection @ kmou
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5 1 F3Eo ABTS+ &z &A= DPPH =z
AT IR AAFS EDAE Table 6o Ve 2+ gujd
0.05, 0.1, 0.25 =8]lx2 0.5 mgmLe FE=E

control(L-ascorbic  acid, BHT)®} ©®lxsttt. MeOH FEE3 n-BuOH
T9= FAFAEA] BHT ¢ vlawste] 025 2 0.5 mg/mL 5 XolA BHT
A%, 924% 2 92.3%°]H, MeOH FE==L2 921% % 91.4%°] A2AFE
Uehigles n-BuOH B3I ES 924%F control 3 AR & YeEQH.
HkE, T o]gle] FZoA+= MeOH FEE3¥ n-BuOH #&Eo] BHT ¢

Hlwsle] © 2 EDA#S  UYEMRIY. Jara-Palacios, et al. (2014
EEFY MEEE RUE 2EEC FUHYL ABTSHHoR 24 A %
FtExolEst F e T B XIET FH WNEEF FAAE FESEY
Held £7%0] H&& Hetd s
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Table 6. ABTS radical scavenging effect of extracts and fractions from
wine by-product”

Concentrations (mg/mL)

Samples
0.05 0.1 0.25 05

A+M extract 944 + 0.00° 140 + 0.00° 296 + 0.01¢ 466 * 0.01°
MeOH extract 69.6 + 0.01° 91.8 + 0.00° 92.1 + 0.00° 914 + 000>
n-Hexane fraction 734 £ 0.00°0 102 + 0.00¢ 21.1 £ 0.01° 30.7 £ 0.00°
85% aq. MeOH d . Y .

) 60.0 + 0.02¢ 877 + 001° 910 + 0.00° 90.3 + 0.00°
fraction
n-BuOH fraction 90.4 + 0.00° 929 + 0.00° 924 + 0.00° 924 + 0.00°
Water fraction 425 + 0.02° 702 £ 0.00° 729 + 0.01° 853 + 0.01¢
L-ascorbic acid 99.7 + 0.01* 999 + 0.00* 999 + 0.01* 99.7 + 0.00*
BHT 575 + 0.00¢ 807 + 0.00® 924 + 0.00° 923 + 0.01°

“Values are expressed as mean=SD and ®'Means with the different letters are
significantly different at p<0.05 by Duncan’s multiple range test
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@ Genomic DNA 43} A &3}

TH A = o] 2(0%), kb 42(H0,) agar Slo]| EEA|
g ZONZS FA4taE Az DNA 7oy d7I7te €4 % DNAE
A A 71T olgldk akstE ~Eg s ale 93] DNAVF £4S gAEWA
doluf =3} Z& Aeshta A7 vdEbd Tl BFs H th(Halliwell, et al., 1984).

IeF FAEY FEE Y BIYES oSty HAHFHSE DNA AHLE
AAAI= &35 27|98 HT-1080 M EZZHE] genomic DNA & FE35}¢]

o] DNA & 4Fs}A|A AlZ&o] DNA 48L& WA k=
2439 g. dxTo2zE H0, 9 FeSO, ¥ il 4AF8kAIZ] control 3 A
2 k& AR8-33

F4H=9] DNA oxidation 4% A% FE2&5 ¥ E8E =5 blank ¢
Hudles wW fFo3 ZAolE JHHTHK0.05). T Zh&Hl 85% aq. MeOH 3l
7%~ blank 3 H]=gF FF0 72 96.5%9F 96.8%2] w5
&7} eyt oHEig. 16).

3
oo
e
@)
T
St
o
—_N'-s r_{n
il
o

Mehnaz, et al. (2014)% XE%= AHANA FE STEAFYT] Hy0,9
FeSO.l digt plasmid DNA &30 3 Asadsr gutm  wrE
Devasagayam, et al. (1995)% HAIAS AR Ft2E o=} FgfRH -o|=7}
ROS9| thal pBR322 plasmid DNAS H s 3dbchar 819 a1, Noroozi, et al. (1998)
< FftEeolEet FhEE ol =Tt QIAH Z oA Hy0.01 thek DNA Absle] o
el maAolebar Wl
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Fig. 16. Antioxidant effect of crude extracts and solvent fractions from
wine  by-product on ~genomic DNA in HT-1080 human

fibrosarcoma cells
*TMeans with the different letters are significantly different at p<0.05
by Duncan’s multiple range test
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(® Glutathione (GSH) A4 A< &3}

rok

Glutathione  (L- y -glutamyl-L-cysteiyl-glycine, ~GSH)>  thiol 71& =3
tripeptide 2 A ZW JFHsHA A st= =HZA A 43ty 2Ef 29
dgFoz AHAHE GSHE A 24a58& AASAHY glutathione peroxidase,
glutathione S-transferase, thioltransferase o] &4kst G4AEQ ZFAE
2t g3t A Eo Fgshe AkeE 2EHAE A A ZItHSchroeder, et al.,
1996; Dickinson, et al., 2002). Z8]a o} GSHE 43174 ~Ef2A=
FTEH AZAEAZRE MNEZE HIse=H AZAEAL AL G50 HF4<
o9&S dl= cysteins protease Q1 caspases & Zuj& $JX]o] GSH 7} 283}
ME AEALE o] ghtk(Musallam, et al., 2002).

oH<0.05). Fig. 18 oA = 7t F+&FE-S n-Hexane,
85% aq. MeOH, n-BuOH, Water 2 ®33le] GSH g#HS =
n-Hexane o] 7-$-ol+= 1 mg/mL o] FX=o| A%t control 3 =}o|7} o™ 85% aq.
MeOH, n-BuOH % Water #8ENA= Ee FZ°A control 3 FeojFo=z
¥ GSH &Fol vk tH(pK0.05).
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Fig. 17. Effect of aceton/methylen chloride (A+M) and methanol
(MeOH) extracts from wine by-product on GSH level in
HT-1080 human fibrosarcoma cells
1K0.05, significant effect between the control and each extract
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n-Hexane 85% aq. MeOH
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Fig. 18. Effect of solvent fractions of extracts from wine by-product on
GSH level in HT-1080 human fibrosarcoma cells
1K0.05, significant effect between the control and each fraction
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&9 F4dF £

i

323 XTEF FUE FEE€ ¥

@ M= W Nitric oxide NO) A 3} &3}
[ex]

5 Wkgol@ tiAAEY ZHAZAA FEAF 98] NO, tumor necrosis
factor « (INF-¢) 58 EHZE 53 HAES R33E= o713 £ syolth
SHEE o2 BHEE NOE #4 Jaol 93 L-arginineo Al ThEoiA™ &
g g X1, F2E, WYY S S o2 EHRE JHHLAT #
HIAl HAo] 73 peroxynitrite (ONNOO)G& A3t 95 RS FH3A
AFH3eS fidste AS=E deElAd dtkMinghetti & Levi, 1998; Radi,
et al., 1991; Glezer, et al., 2007).

Mz m9u

a

EE=F FAEo]l NOY AR driy G&FES 71X =A dotir] fleiA L=
FabE FEE 9 BYESS AXE v AHEsta, A5A1¢ LPSE o] &3
AEZE ASAN & AEX A3 Griess A F BESAIA SR8 T AlgRe

1 2 2, mg/mLe =& Ao HzadlZes Als il PBSE A ¢
3+ controli=¥ LPSE A dkA &S blankT S AFLsgTh LPSE A @)%
controls#9] 7% NO Ao Jxoz =9kow LPSE A g|slA] &

T2 NO A Fol duzlo= YA Ut I=F F4bE A+M FE2E3
MeOH F&E2 EF T o=xo=Z NO S AP ohX0.05. 2

ETEA = controlv HlwEHS W AtM FEFEL 52.3% MeOH
FE=L 501%9 =2 NO A4 A3 axrt yveputthFig. 19). Heo, et al
(2007 A%, 7AW 2 digole] 50% MeOH FZEEo|A2] controls} W] us|
A A aart et B
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Fig. 19. Effect of acetone/methylene chloride (A+M) and methanol
(MeOH) extracts from wine by-product on production of
nitric oxide (NO) in Raw 264.7 cells
"X0.05, significant effect between the control and each extract
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X=F BE9 FEES n-Hexane, 85% aq. MeOH, n-BuOH 1811
Water2 oA &85t dojxl 2+ 9585 vEHE A & NO AdFE 53
=5°] 05 1 %2 2 mg/mLe F%ol|A control 2% =}
o] HYTHpK0.05. EIEE 7}ed n-BuOH Water #3Eo] 2 mg/mLY
TZo A control¥ MRS w 77 61.3% 2 57.2%=% FE=E EHU =& NO
AR A a3E Jell e n-Hexane® 85% aq. MeOH E3 &9 7A-$oe=
Zkzy 50% 2 53.4%%] Al aAHE FEFESH FAE NO A4 A8 235 U
EF) 21 tHFigs. 20~23).

o)

Kamap, et al. (200002 NO AAEo] ZHAAZA 9}le] &4kst zHgo]
ZEtta yeR D, Qureshi, et al. (2012)= EFH|glel g=efel 18l EE9
EAstE davigtEEy ZHE2ddo] LPSE A9 Raw 2647 Al ZZHE
NO AAS Aty =3+ LPSE A=3H Raw 264.7 M3EANA TNF-o IL-18,
IL-6 2 inducible NO synthase (NOS) FH A2 JAA ATt YeERATH
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Effect of n-Hexane fraction from wine by-product
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production of nitric oxide (NO) in Raw 264.7 cells
"1<0.05, significant effect between the control and fraction

_6‘]_

on



120

85% aq. MeOH

100

a0

60 .

40
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20
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Fig. 21. Effect of 85% aq. MeOH fraction from wine by-product on
production of nitric oxide (NO) in Raw 264.7 cells
"1K0.05, significant effect between the control and fraction
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Fig. 22. Effect of n-BuOH fraction from wine by-product on production of
nitric oxide (NO) in Raw 264.7 cells
"1<0.05, significant effect between the control and fraction
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Fig. 23. Effect of Water fraction from wine by-product on production
of nitric oxide (NO) in Raw. 264.7 cell
"1K0.05, significant effect between the control and fraction
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@ Aol E7ER)] Ao mA= &3

ASHEol dolud BAAEe F24S T WY §hg] wjA Ao]EFIRIO]
EHl7}  #Hth. dA4% arachidnoic  acid ™ AFe]  phospholipase A2 <}
cyclooxygenase o] Z=ZoA FAIEHE= [L-6= T % B HEZF9 AIANZE
g3 A17]= tumor necrosis factor o« (INF-g)ol 93] ZHEH ol&L
AT AlEFRISE =27] SRS o ghti(Tizard, 1986; Trinchierd,
1995, Romani, et al, 1997). Kim, et al. (20113 Cho, et al. (2009)+
XX ZEIAEANY  FEEAA SgHxolEE FHQ . old
SgExoles  #H AIYAMEAA  HEFA  AlEZIRIL IL-69 AAE
ASNA 712 v A Zol| A A4akE TNF-a 9} [L-17 A= ZaAZga 8ok
metd GA AP Az 22 ZEHwol=e dHe FES g3 85% aq.
MeOH #8=2 NO A4 A& dsjxde 3 &35 dUeden=
85% aq. MeOH #&E&Eo] <3t njAAMxEel Alo]EZFRIIL-2, IL-5 IL-4, IL-6,
IL-12/IL-20, INF-y)o  AAel mX|= FaFs Sotrr] 9= 6, 24, 48,
agar 2A0 Y HE g 5 B AE AS=22U LPS ¢ T A2 A5E4Q

=

Con A AHgstel ZEF RABZHE AolEA) A4S S43gn

Table 7% pro-inflammatory Ape]E7FQICI [L-2 AAZHFS vYeEld A
LPSRHS A2lglS o) 48A % vid7tAl= Aol Frtete ZAo® FAHUN
85% aq. MeOH 3 ES 3 2 10 peg/mLe BEE 4 AR w 2443t
HjFol - HE IL-2 Aol ATk 484X i ug =
2 AYAes w 444%° 1L-2 APFo] Hastes As & A}
(00.05). Con A%} 85% aq. MeOH H I &S 37 A3k A9 # |
ol web IL-2 Ad o] F7hstd eyt 3 wg/ml H7bs
63.6%% 7+A3k A THpK0.05, Table 8).

o0
14
° ol
—o
—
(@]

Table 9+= pro-inflammatory Alo]E7}QIQ1 IL-5 AAHFS YeElH HOS=ZE LPS

e AP de W wFAIZEe] Al e Aol Srbske Al® FHAHUAL
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85% aq. MeOH #IE@ pg/mbL)¥# A AP o 48412 wigd = IL-5
Aol fFodoz F7ek Ae FAsATHK0.05). Con A¥F 23t S
2441ZF wiekel 7% IL-5 Aol F7Fekal 85% ag. MeOH #8E&ES(G ¥
10 pe/ml) HEsRe W o F HArtex B2F T2AZF wiekol A IL-5 HAFS
frold oz F7AIE As FA3FATHp.05, Table 10).

il

Table 11+ pro-inflammatory Apo]E7}CIQl -6 AR S YeErAd Ao
LPSRHS A2 g& o 4843 w7t Aol F71ekAar 24413t w9
% (10 pg/mL) LPSe} 85% aq. MeOH 34l AHEstd S wl 30.3%=2 FoFo=
IL-6 dAZFS ZaAZle AS FAFATEK0.05). AR 85% aq. MeOHE
3 wg/mL H7bs=® HYstis wf 24 9 T2AF v T {FoH R Gl
© A< T F AAT Con A¥Es AP A5 HH°‘E/\]7}O] Aol whet
IL-6 BAZFES 7HAas o 85% aq. MeOH &7 A #3lS of 3 pg/mLe A
s Eo A= 2447 10 pg/mLe] HIUMEEANA= 48 2 T2A17F vk & IL-6
Aol FH oz F7kek As g1k TH(K0.05, Table 12).

ol

Table 138 pro-inflammatory Aol E7FQIl  IL-12/IL-20(P40) AA =S
EbAd Aoz LIPSy AHgladls w [L-12/IL-20P40) AAQFL HlFAIZIEE
Z7He™  85% aq. MeOH(10 wg/mL)E &7 HA71stRS A9 72A1ZF v ol
A IL-12/IL-20(P40) AR HFS 414%=2 HA2A 7= AL EAg & Ao
(1X0.05). Con A% A2 S o 48A #MF7AAE S7FERIL 85% aq.
MeOH<E 10 pg/mL H7Fs=Z 37 AHgle w ZE sdAd A Fofze
2 [L-12/IL-20(P40) A== F7HA1Z A g oHpK0.05, Table 14).

it

=

O

Terra, et al. (2009)%= L4 IZTREANUY FHE Aozt Axbdt
WA Y ZZA A IL-6 mRNA & ZA&A[7]aL, o] IL-6 9 23 oft] £HE 9]
I oI AAAACE Jdokar 93tk Mukerjee, et al. (2012)© X% g4 E£&
&l A7t IL-4 HHE S7FA7]a2 TNF, interferon (IFN), transforming
growth factor (TGF—1), vascular endothelial growth factor (VEGF—A)2]
WAL R Atk Bkt

=

1_.
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Table 7. Effect of 85% aq. MeOH fration from wine by-product on the production

of lipopolysaccaride (LPS) induced interukine-2 at different times in mouse

spleen cells”

Samples Concentrations (pg/mL)
(ug/mL) 6 hr 24 hr 48 hr 72 hr
LPS 0.29 + 0.06 0.33 £ 0.12 0.37 + 0.06 0.25 £ 0.12
LPS + 85% aq.
MeOH 3 0.08 + 0.12 0.37 £ 0.47 0.29 £ 0.06 0.17 £ 0.00
LPS + 85% aq. x
MeOH 10 0.08 + 0.12 0.29 + 0.06 0.21 + 0.06 0.08 + 0.00

YValues are expressed as mean+SD and p<0.05, significant effect between the

control and fraction

Collection @ kmou
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Table 8. Effect of 85% aq. MeOH fration from wine by-product on the production

of concanavalin A (Con

mouse spleen cells”

A) induced interukine-2 at different times in

Samples Concentrations (pg/mL)

Con A 0.45 + 0.06 0.37 + 0.06 0.50 £+ 0.00 0.37 £ 0.06
Con A + 85% agq. *

McOH 3 0.17 = 0.00 0.25 £ 0.23 0.21 £ 0.18 0.41 £ 0.00
Con A + 85% aq. * *

McOH 10 0.33 + 0.23 0.58 + 0.12 1.03 + 0.06 1.61 £ 0.06

YValues are expressed as mean®SD and p<0.05, significant effect between the

control and fraction.

Collection @ kmou
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7able 9. Effect of 85% aq. MeOH fration from wine by-product on the production

of lipopolysaccaride (LPS) induced interukine-5 at different times in mouse

spleen cells”

Samples Concentrations (pg/mL)
(Lg/mL) 6 hr 24 hr 48 hr 72 hr
LPS 0.10 = 0.14 0.27 + 0.10 0.31 + 0.05 0.31 + 0.05
LPS + 85% agq. x
0.17 + 0.05 0.41 + 0.00 0.48 + 0.00 0.61 + 0.10
MeOH 3
LPS + 85% agq.
0204010 044+ 005 031+ 005 020+ 0.00
MeOH 10

YValues are expressed as mean+SD and p<0.05, significant effect between the

control and fraction.

Collection @ kmou
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Table 10. Effect of 85% aq. MeOH fration from wine by-product on the production

of concanavalin A (Con A) induced interukine-5 at different times in

mouse spleen cells”

Samples Concentrations (pg/mL)
(ug/mL) 6 hr 24 hr 48 hr 72 hr
Con A 0.20 £ 0.10 0.44 t 0.05 0.31 + 0.14 0.31 + 0.05

*

Con A + 85% aq.
MeOH 3
A + 85% aq. ’
ComA®8%2% 1311005 048+ 000 041 %000 044+ 005

MeOH 10
YValues are expressed as mean+SD and p<0.05, significant effect between the

0.20 + 0.10 0.51 £ 0.05 0.51 + 0.05 0.65 + 0.05

control and fraction.
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Table 11. Effect of 85% aq. MeOH fration from wine by-product on the production
of lipopolysaccaride (LPS) induced interukine-6 at different times in mouse

spleen cells”

Samples Concentrations (pg/mL)
(ug/mL) 6 hr 24 hr 48 hr 72 hr
LPS 0.99 + 0.20 1.56 £ 0.20 2.08 £ 0.27 1.75 + 0.33

LPS + 85% aq. * x
MeOH 3 1.56 £ 0.20 1.75 £ 0.07 241 + 0.07 3.02 £ 0.13

LPS + 85% aq.

MeOH 10 0.99 + 0.07 1.09 + 0.20 1.18 £ 0.07 1.13 £ 0.00

YValues are expressed as mean®+SD and p<0.05, significant effect between the

control and fraction.
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Table 12. Effect of 85% aq. MeOH fration from wine by-product on the production
of concanavalin A (Con A) induced interukine-6 at different times in

mouse spleen cells”

Samples Concentrations (pg/mL)
(ug/mL) 6 hr 24 hr 48 hr 72 hr
Con A 0.85+ 0.00 0.52 + 0.20 0.66 + 0.13 0.61 + 0.20

Con A + 85% agq.
MeOH 3

Con A + 85% agq.
MeOH 10

0.66 = 0.13 0.94 £+ 0.13" 0.94 + 0.00 0.66 + 0.13

0.94 + 0.13 0.94 + 0.27 1.42 + 0.00" 1.32 + 0.13"

YValues are expressed as mean+SD and p<0.05, significant effect between the
control and fraction
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Table 13. Effect of 85% aq. MeOH fration from wine by-product on the production
of lipopolysaccaride (LPS) induced interleukine-12 and interleukine-20(P40)

at different times in mouse spleen cells"

Samples Concentrations (pg/mL)
(ug/mL) 6 hr 24 hr 48 hr 72 hr
LPS 1.16 £ 0.07 1.81 £ 0.07 2.09 £ 0.20 2.70 + 0.26

LPS + 85% aq.
MeOH 3

LPS + 85% aq.
MeOH 3

1.72 £ 0.07 2.60 + 0.79 228 + 0.33 2.28 + 0.07

1.67 + 0.13" 1.63 + 0.07" 223 + 0.00 1.58 + 0.13"

"Values are expressed as mean+SD and p<0.05, significant effect between the
control and fraction.
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Table 14. Effect of 85% aq. MeOH fration from wine by-product on the production
of concanavalin A (Con A) induced interleukine-12  and

interleukine-20(P40) at different times in mouse spleen cells”

Samples Concentrations (pg/mL)
(ug/mL) 6 hr 24 hr 48 hr 72 hr
Con A 1.02 + 0.13 1.25 + 0.07 1.5 8+ 0.13 1.12 £ 0.13

Con A + 85% aq. * *
McOH 3 1.77 = 0.13 1.91 + 0.20 2.14 = 0.39 1.91 + 0.07

Con A + 85% aq. * * * .
MeOH 10 1.67 £ 0.13 1.77 £ 0.00 2.56 + 0.07 2.46 = 0.07

YValues are expressed as mean+SD and p<0.05, significant effect between the

control and fraction.
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5% anti-inflammatory AFS]E7}QIQ1 IL-4 A FS =AH3I ZAFZ Table
150 vl LPS A=Alwks AHeslS o) 48A1%F sjd7tA = L4 A
o] =713t AL Felst 4 AU LPS 85% aq. MeOH (10 pg/mL)E A A
getAs o 724 w4 AdFEol FYFHoE ZHAEHATHK0.05).
Con AE A S o vp7tA =2 48A3F v 7tA = IL-4 Aol S7HetAa 3
ug/mL A7Fs =2 85% aq. MeOHE #H7lst9e 4% 6 2 2443 vk & 2zt
T71.7%9} 44.4%2) 1L-42] AA o] Z71stH 1 o] & v UdA| A= -4 YA 9]
s7Fetdou 194 Atol= IATHK0.05, Table 16).

Table 17-& anti-inflammatory Alo]E7}¢1= &2l interferone- y  (IFN-7y)
o] AdFS Uetd Z o= LPS AFATE AEdls o 4813 A F
7Vet= S Hola LPS$F 85% aq. MeOH (10 pg/mL)E 4 A EstiS o
o= 72A%F WiF & fFolgo= IFN-y A o] TASHATHp0.05). Con A
9 AS3S W 7243 vl & IFN-y AR =S S7tskd o™ Con A9 85% aq.
MeOH (10 pg/mL)E A AZstR-S W= 6A1ZF s ol o= [FN-y A=
o] dAA FAHIJIL 24Nt vl T IEN-y A FS 235%7HA FolH o g

@1—0

Z7A71E AL BAT 5 A THK0.05, Table 18).

Puertollanno, et al. (2004)& 4 5%t oleic acid 7} 53+ 2B o Uo]

FHE Aol8 AR vhadA AT 52 s AEAA L-47}
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Table 15. Effect of 85% aq. MeOH fration from wine by-product on the production
of lipopolysaccaride (LPS) induced interleukine-4 at different times in

mouse spleen cells”

Samples Concentrations (pg/mL)
(ug/mL) 6 hr 24 hr 48 hr 72 hr
LPS 0.34 £ 0.36 0.56 + 0.18 0.94 £ 0.36 0.77 £ 0.12

LPS + 85% aq.
MeOH 3

LPS + 85% aq.
MeOH 10

0.26 + 0.12 0.73 + 0.42 0.56 + 0.18 0.47 £ 0.06

0.34 + 0.24 0.56 + 0.18 0.51 + 0.12 0.43 + 0.12°

YValues are expressed as mean+SD and 7<0.05, significant effect between the
control and fraction.
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Table 16. Effect of 85% aq. MeOH fration from wine by-product on the production
of concanavalin A (Con A) induced interleukine-4 at different times in

mouse spleen cells”

Samples Concentrations (pg/mL)
(ug/mL) 6 hr 24 hr 48 hr 72 hr
Con A 0.09 £+ 0.00 0.21 + 0.06 0.51 + 0.12 0.73 + 0.18

Con A + 85% aq.
MeOH 3

Con A + 85% aq.
MeOH 10

0.38 + 0.06° 0.38 + 0.06" 0.56 = 0.06 0.56 = 0.18

0.13 £ 0.18 0.34 = 0.00 0.64 + 0.18 0.73 + 0.06

YValues are expressed as mean+SD and p<0.05, significant effect between the
control and fraction.
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Table 17. Effect of 85% aq. MeOH fration from wine by-product on the production
of lipopolysaccaride (LPS) induced interferone-y at different times in

mouse spleen cells”

Samples Concentrations (pg/mL)
(ug/mL) 6 hr 24 hr 48 hr 72 hr
LPS 29.27 + 13.80  51.22 + 345 70.73 £ 24.15 51.22 + 10.35

LPS + 85% aq.
MeOH 3

LPS + 85% aq.
MeOH 10

2439 £ 690 65.85 + 44.84 39.02 £ 20.70 26.83 £ 17.25

48.78 + 0.00 58.54 £ 690 51.22 + 17.25 27.97 £ 6.90°

"Values are expressed as mean+SD and p<0.05, significant effect between the
control and fraction.
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Table 18. Effect of 85% aq. MeOH fration from wine by-product on the production
of concanavalin A (Con A) induced interferone-y at different times in

mouse spleen cells”

Samples Concentrations (pg/mL)
(ug/mL) 6 hr 24 hr 48 hr 72 hr
Con A 31.71 + 345  31.71 £ 345 4634 +£ 345  70.73 + 3.45

Con A + 85% agq.
MeOH 3

Con A + 85% agq.
MeOH 10

2927 £ 13.80 31.71 £ 3.45 34.15 £ 690 2439 £+ 20.70

4634 + 10.35 41.46 + 345 4390 + 0.00 39.02 + 6.90"

"Values are expressed as mean+SD and p<0.05, significant effect between the
control and fraction.
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41 E=F BAEERY £ SFEY HH2A

411 EEF FAEZHE 22T IdFES ¢ £H

EEF FE ¥4 BV YEhd 85% aq. MeOH #8E3 n-BuOH
B3 5o (Cjy reverse-phase vacuum flash chromatography 2Al&te] =zt
BEYENA 7709 reverse fraction RF)E L& F AAF dAZEo it
24 AAEHE LolRV|98 MIT assay & AAET. A3 i MEIsS
2 A Z(AGS) =+ QA A7 A = (HT-29) aga Q1A A
FSEMEZMHT-1080)e ol&stRen z AxdE AES 01 mg/mLeo FEE

a9

A

d sk

AGS AEZol 85% aq. MeOH reverse fraction= 0.1 mg/mLe] F==Z
3RS w 85% aq. MeOH reverse fraction oA RF-13 RF-3o]4 Z+Z;
21.7%<}F 22.5% SAEL F24 JAEHIT YEFS S n-BuOH reverse fraction
& RF-59} RF-60l4 247} 48.5%%F 33.6%9 AE =24 dAaz7} el
(Fig. 24).

nt

HT-29 <A dial 2+ reverse fractione &gk A3} 85% aq. MeOH

reverse fraction <<ollA RF-3¢] 26.7%% AxE ZF2 JA&347F Yyelgda
n-BuOH reverse fraction RF-691A4 61.4% AXSAAAELR7 YERSTH
(Fig. 25).

HT-1080 Ao o3l 2+ reverse fractione A &3+ Z3 85% aq. MeOH
reverse fraction Foll4 RF-13 RF-3ol4 Z}ZF 39.9%<} 40.5%%] AxEZ F4
AAEH7F YEFka n-BuOH reverse fraction RF-59F RF-60]4 Z}Z}
35.1%%} 26.8%%] Al F2 A &FA7F UELTHEFG. 26).
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120 1 B 835% ag. MeOH reverse fraction
| n-BuOH reverse faction

[a¥]

100

on oo
= )

Cell viability (%)

20

Con RF-1 RF-2 RF-3 RF-4 RF-5 RF-6 RF-7
mg/mL
Fig. 24. Inhibitory —effect of 85% aq. MeOH and n-BuOH reverse
fractions (0.1 mg/mL) from wine by-product on the growth of
AGS human gastric adenocarcinoma
“TMeans with the different letters are significantly different at
<0.05 by Duncan’s multiple range test
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Fig. 25.

W 85% ag. MeOH reverse fraction

n-BuOH reverse faction

b bc

]
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cd

N
D

)

Con RF-1 RF-

Inhibitory effect of 85% aq. MeOH and n-BuOH reverse fractions
(0.1 mg/mL) from wine by-product on the growth of HT-29
human colon cancer cells

“fMeans with the different letters are significantly different at p<0.05
by Duncan’s multiple range test
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120
W 85% aq. MeOH reverse fraction

ak]

< n-BuQOH reverse fraction
100 | b b

be bc ;

80 T ; ;
ﬁ
é
é
é
é
é
é
ﬁ
’
/
.
.

60

40

Cell viability (%)

20 F

Con RF=1 RF-2 RF-3

mg/mL
Fig. 26. Inhibitory effect of 85% aq. MeOH and n-BuOH reverse fractions
(0.1 mg/mL) from wine by-product on the growth of HT-1080
cell line

*Means with the different letters are significantly different at p<0.05
by Duncan’s multiple range test
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Fig. 27 & X=F F4HES] g4kst a37F Uebd 85% aq. MeOH & &3%
n-BuOH E38Eo] Cj3 reverse-phase vacuum flash chromatography -4A]s}e]

Zt BYE "is] MEL 79 EEES 42 T AE Y 24 AARTS S
Aoty F Y& EF 120 o] Aol wet Az W 84 AT dAEHE
et 85% aq. MeOH reverse fraction (0.1 mg/mL)oll 4 RF-1 2 RF-3 o] Z}2}

67.0% 9L 67.6%2 A 24AZF A axrt ey, n-BuOH reverse fraction
(0.1 mgmbL)ellA RF-33 RF-4&= 242y 72.0% 2 78.7%% A4 44AF
SA a7t YERs
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(A) 85% aq. MeOH reverse fraction (B) n-BuOH reverse fraction

—&—RF1 —O—RF2 ——RF3 —&—RF1 —O—RF2 —&—RF3
—8—RF4 —&—Control —Elank —8—RF4 ——Control —Blank
—4—RF3 —k—RFG ——RF7 w—tp R 5 b lite] =R F7
1400 1400
1200 r 1200
g 1000 - £ 1000
= =
s 3
E 80O - 2 200
- @
H H
g 600 - g 600
2 H
5 z
]
=
= 400 2 w0 |
00 - 00 | n’,D/Ek’D”/n
] 0
v} 30 60 90 120 o 30 G0 90 120
Time {min) Time {min)

Fig. 27. Inhibitory effect of 85% aq. MeOH and n-BuOH reverse fractions
(0.1 mg/mL) from wine by-product on levels of reactive oxygen

species in HT-1080 human fibrosarcoma cells
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@ DPPH =z &4 &4

Table 19 = Z&=+F FAbz9 343t a37F yebd 85% ag. MeOH 8=
n-BuOH E38Eo] Cj3 reverse-phase vacuum flash chromatography 4A]s}e]
Zb BEEo fiEl AMELE 7Y BEFYES 4L F AR d2 EgEe

25 AAY # A= T8 EDA ez yehdna. MEA €2 85% aq.
MeOH reverse fraction ¥ n-BuOH reverse fraction 2 Z+Zt 0.5 mg/mL ¢
5o A control (L-ascorbic acid, BHD)3} Hlxsl-S o 85% aq. MeOH reverse
fraction oA RF-19¢] 76.4%% control 91 BHT(77.3%)2} fAS A2ASS
Uet 3l n-BuOH reverse fraction FollA RF-1(80.1%), RF-2(81.3%),
RF-3(81.1%), RF-4(83.2%) =#]3. RF-5(71.5%)7} control ¢l BHT ¢ A}k
27A%E YERATH
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Table 19. DPPH radical scavenging effect of 85% aq. MeOH and n-BuOH
fractions from wine by-product”

concentraion (0.5 mg/mlL)

Samples _
P RF-1 RF-2 RF-3 RF-4 RF-5 RF-6 RF-7 BHT 9

bic acid

85% aq. MeOH
fraction

76401° 7410  148+11° 549403 12004 15006 13305
773:13°  952:04°

21101
n-BuOH fraction 80.1+01°  8L3:04° 8L1#02 832:01° 715:06° 150+03° .

“Values are expressed as mean+SD and ®'Means with the different letters are
significantly different at p<0.05 by Duncan’s multiple range test
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@ ABTS+ &tz &A &4

ABTS+ =tz &7 A% DPPH ¢ mRP7iA= =5 F4bzo 34bkst
a7 UEbd 85% aq. MeOH #8&3 n-BuOH #3 & C;s reverse-phase
vacuum flash chromatography AAlste 2z E& & el M= 7709
BEIES de T HAAFISel EDA S Table 20 9] YeElHAT. 85% aq.
MeOH reverse fraction ¥ n-BuOH reverse fraction 2 Z+Zt 0.5 mg/mL ¢
F5o A control (L-ascorbic acid, BHT)3} #wlwstR<S o 85% aq. MeOH
B8 =9 reverse fraction 3 RF-19lA4 91.5%2 714 =2 HYUZAEAGAEES
UelW . n-BuOH RF 7}2d  RF-19] control 1 BHT(93.6%)¢+  #AFSH
92.2%°] S ZAAZES YU TH

o
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Table 20. ABTS radical scavenging effect of 85% aq. MeOH and n-BuOH
fractions from wine by-product”

concentraion (0.5 mg/mlL)

Samples -
P RF-1 RF-2 RF-3 RF-4 RF-5 RF-6 RPF-7 BHT ~ &9

bic acid

85% . MeOH
> ad- e 915401° 876402 595+11° 876:0F 112:04' 286406 332405
fraction 936+04°  997+01°

n-BuOH fraction RN2+01%° 7064247 02407  655+1F  R4+04" 234037 32404°

Values are expressed as mean=SD and ®'Means with the different letters are
significantly different at p<0.05 by Duncan’s multiple range test.
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@ Glutathione (GSH) A4 4% &3

BAEo a3t a3yt yeld 85% aq. MeOH E3E3 p-BuOH
EgEo C(Cy3 reverse-phase vacuum flash chromatography A AJste]  Z+
& o A2 T BEYES E2 reverse fractiono] AEue
glutathione A4 JEHE dolres AFS & Aot AP 0.5 mg/mL 9
FTLolA HASH o Fig. 28 = 85% aq. MeOH reverse fraction of tgh A3
A= T EE 85% aq. MeOH #+¥&2] RF oA control & Hlw sl {23
2Fol 7 YERS(1K0.05), Fig. 29 ol A= n-BuOH reverse fraction o o3t A&
Ay=2 RF-1, RF-3, RF-5, RF-6 1g]a1 RF-7 o] 4] control & Hluls]

2k 7k YERS TH(pK0.05).
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GSH-mBBr fluorescence (%)

RF-3 RF-4

mg/mL

Fig. 28. Effect of 85% MeOH reverse fraction (0.5 mg/mL) from wine
by-product on GSH level in HT-1080 human fibrosarcoma cells

1<0.05, significant effect between the control and each reverse

fractions
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¥ ® % w
¥
80.0
400
0.0
RF-1 RF-2 RF-3 RF-4 RF-3 RF-8 RF-7

CON

GSH-mBBr fluorescence (%)

mg/mL

Fig. 29. Effect of n-BuOH reverse fraction (0.5 mg/mL) from wine
by-product on GSH level in HT-1080 human fibrosarcoma cells

740.05, significant effect between the control and each reverse

fractions
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413. I=F BAEZRY £4

e

Sge 393 E%

O A= Y nitric oxide (NO) A A &3}

X ke F49F advF yehd 85% ag. MeOH ¥ E3 n-BuOH
2 ES AAME BAslEr] #dl Ciy reverse-phase  vacuum  flash

chromatography AAlste] 7z} EFZo disl] M2 7749 Y= AAUTh
olgdA AMZ AL reverse fraction & NO Aol vX= EHE LolRUYTE 85%
aq. MeOH reverse fraction o] Wit A3 ZA3}=Z E RF o4 control 3 Bl
e W fFA Zolrb UEsom(1X0.05), 53 RF-1, RF-2, RF-3
ag]ar RF-47F Z+zy oF 40%9 NO A3 A&7 vepganFig. 30)
n-BuOH reverse fractioneof tHgt A3 ZAA}=Z TE RF Al control 3 HluL
SHEE W /94 Hol7b yERgom(p<0.05) 53] RF-1, RF-3, RF-4, RF-5
J8]3 RF-6 ol A Z+zr ek 40%2] NO A4 A& &37F YebgthFig. 3D.
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[
f]E*‘ﬁD
8 & * * *
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=
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D VAR Al | L] - -
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EIEF FAES A+MIF} MeOHE FE3t AA f#l SA=EQD HT-29, AGS
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MEZ W 5 3, Ao A= LPSE * &g controla
7 A+M3 MeOH FE=< Wl 23 2447 52.3% 3 50.1%= NO A4 <A
35 Yetd e n-BuOH &8 =A 61.3%, Water 8 =olA 57.2%, 85%
aq. MeOH E3Eo]A 534%=2 =& NO A E3E Yetyddg. Aol &7
A AFo A= pro-inflammatory Abo]E7FICl [L-2&= LPS A=A+ 85%
ag. MeOH (10 pg/mL) &7 HEldS w 48A1F #jFolA 44.4%= 1L-2 A4
Fol Fo)Hdoz AR Con AR=AI9F 85% aq. MeOH (3 pg/mL) A A
Y-S W 6AZE migelA IL-2 APl 63.6%= FolHor HASAT
(p<0.05). IL-6= LPS A=A¢} 85% aq. MeOH (10 pg/mL) &4 A=<= o
24X Y HJ| Gk of] A IL-6 A g 7ol 30.3% = 2423k BH(p<0.05).
IL-12/IL-20(p40)= LPS A=A}k 85% aq. MeOH (10 pg/mL) 34 AHHHE
o] 72A1ZF i Fol A IL-12/IL-20(p40) A To] 41.4%= FelH o2 THASIA
H(pK0.05).  Anti-inflammatory AFe]E7FRIQ] [L-4&= Con A A=FA9F 85%
ag. MeOH (3 pg/mL) 4 A S o 6 L 24AZF wFol A [L-4 YA o]
27y T1.7% 2 44.4%=2 FoH o2 F7SFATHK0.05). [FN-y = Con A A=
Aot 85% aq. MeOH (10 pg/mL) 3 Aeldl= o 2443F v Foll Al IFN-y A
ko] 235%% oA o7 Z71etH(pk0.05).
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