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Isolation and Identification of an Antioxidant Substance from Ethanol
Extract of Wild Grape (Vitis coignetiea) Seed
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Geun-Hyung Park’, and Deog-Hwan Oh*
School of biotechnology and Bioengineering, Kangwon National University
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Abstract Antioxidant compound(s) were identified from the ethano! extract of wild grape (Vitis coignetiea) seed. Organic
solvent fractions of n-hexane, chloroform, ethyl acetate and butanol were obtained from the ethanol extract of wild grape
seed, among which ethyl acetate fraction showed the strongest reducing power. Ethyl acetate fraction was further purlﬁed
through ODS column chromatography and HPLC, and isolated antioxidative active compound was identified through 'H-
NMR as (+)-catechin (52.7 g/100 g). (+)-Catechin and ethyl acetate fraction both showed approximately 80% scavenging
effect. These results indicated (+)-catechin in the ethyl acetate fraction synergetically interacts with unknown antioxidative

compound(s).
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Fig. 1. Reducing power of each fractions obtained from 70%
ethanol extracts of wild grape seeds.

Hjg)] gd=o] WoroLt, ethyl acetatedito] 1EXRT} ¢
< BArh olHd dMe 59 AEE di
radlcal -scavenging 2732} Bl (1900 oM E
At ole AAERY HEFA Tl T
’5:7‘]4 7o Bufji3] T ethyl acetate®
7FskA AAFEA

N Io rﬂ

F

o

= &

=
g

]—§]_ _‘d—/d = xl o]

A 7AEke vasir] 9 M ﬁuﬁ‘iﬁ ZM 70% ethanol &%
4 @7 TLCEMS 38 & DPPH ﬁ%‘g ST TLC-DPPH
). 7 HKdata A=), hexaned R, 0.9 282 spotel,
chloroformZ-& R, 0.6-0.991 42 spotO] nE dEEen o
B v AT 72T butanold T waterZol A 4t
3 24 =49 EAUE ER1ERA edket. e ethyl acetate®
AXE= R, 036 Ao slekE st 84 oshe] &9 3

Rl

R, 0.6° &Ag S HQl spote] AHsHAl AEEAL o]

25H ethyl acetateTol 74t #HUES RAW 47]e] Ao Fig.

D TLCAS] R, 0.6914 #&E sIgHEd ot a9 /s

”Ol AWEI ATE ©] 1 TLC DPPHHES AHEZ R, 0.69014 7
o)

Azl 8RS Fof ethyl acetate

%O EH*H’E a §]rETL | &2 - AE FskA

Ethyl acetate® 0.6 g(AZFH 32¢ 4F#HS EHE TLCE A
Het +, R, 0.62] bandE 0] E-2 silica gel& methanol iioﬂ
ozl FAEAHGT mgys 3FetnTth. EHE TLCEYE 34
DZ]—/H

AL S Z ODS column chromatographyS 3]+ 714_

2.3 min -

8

B &

Absorbance (264 nm)
I
[=]
3

<
2
3

§

15.00 2000 2500 3500

Retention time {min}

1000

o

500 3000 401

—

£,=12.9 min

8 & 8 8§

o

Absorbance (264 nm)
3

8

o 8

00 10,00 15.00 20,00 25.00 30.00

Retention time (min)

Fig. 2. HPLC for isolation of an antioxidative active compound.
A: Column; pBondapak C18 (7.8 x 300 mm), mobile phase; 20%
methanol pH 2.63 by TFA/ 45% methanol, wavelength of detector;
254 nm, flow rate; 2.0 mL/min. B: Column; ISCOVERY®™ RP Amide
C; (25 cm x 4.6 mm); mobile phase, 20% methanol, wavelength of
detector, 254 nm, flow rate; 1.0 mL/min.

30-40% methanol &% (502 mgellA R, 069 sHgtEe] A&
AT 2 &AFEE U AAS7] $18t pBondapak Cpg
column(7.8 x 300 mm Waters, USA)S ©]-4-3F HPLCE A48 &

FHFig. 2-A), 1, 23704 EAEHe] Ao oA

ISCOVERY® RP Amide C,, column(25cmx 4.6 mm, 5 um,
Supelco, USAYS o]&-8ted QAL Yt Aap(Fig. 2-B), £, 129
F(EE SR 2meeld 8EF EES §YERAE HT
Rk =
e g Eitst S8 =33
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(Table 1), sp? B0l 7&@% 57} proton 259 signal(d 5.89%}
597, 247} 1H, d, J=2.0 Hz)°] AE=AUL, § 6.80-6.76°14 37|
A o wRkE EJi | AF¥ 3HY signals(d 6.76 (1H, dd,

Table 1. "H-NMR data of the active compound and the reference compound

B 'H, 5 (J, Hz)
Position
Active compound (CD,0D, 500 MHz) Reference compound™ (acetone-d6, 200 MHz)
2 4.60 (1H, J=8.0 Hz) 4.58 (1H, J=7.4 Hz)
3 4.01 (1H, ddd, J=5.5, 8.0, 8.2 Hz) 402 (IH, m,)
4(ax) 2.88 (1H, dd, J=5.5, 16.1 Hz) 2.93(1H, dd, J=5.1,16.2 Hz)
4(eq) 2.54 (1H, dd, J=8.2, 16.1 Hz) 2.55(1H, dd, J=8.2, 16.2 Hz)
6 5.89(1H, d, J=2.0 Hz) 6.05(1H, d, ]=2.4 Hz)
8 5.97 (1H, d, J=2.0 Hz) 5.90 (1H, d, J=2.4 Hz)
2 6.88 (1H, d, J=1.9 Hz) 6.92 (1H, d, J=1.6 Hz)
5! 6.80 (1H, d, J=8.3 Hz) 6.83 (1H, d, J=8.0 Hz)
6 6.76 (1H, dd, J=1.9, 8.3 Hz) 6.72 (1H, dd, J=1.9, 8.4 Hz)




112 B2l Z ks 2] A 38 WA 1 (2006)

100 r

DPPH radical~Scavenging activity (%}

concentration (pg/uL)

~——70% Ethanol extract
—4&—{+)-Catechin

—8—Ethyl acetate layer
~¥—q- tocopherol

Fig. 3. DPPH radical-scavenging activity of the antioxidants
from ethyl acetate layer of ethanol extracts of wild grape seed.

J=19, 83Hz, H-6'), & 6.80(1H, d, J=83Hz H-5), & 6.88
(1H, d, J=19Hz, H-2))7} A&l @] 38Eo] flavonoidd
7Hed ol AIATEIRITH23,24). = AB type2] geminal proton -2l
9] signals[s 2.88 (IH, dd, J=55, 161 Hz H-dax), & 2.54
(11, dd, J=82, 16.1 Hz, H4eq)]27E] A1FE d@e] o]t
el AT proton FEl 2 HEEE 2%9] signals[S 4.01 (1H,
ddd, J=5.5, 8.0, 82 Hz, H-3), 8 460 (IH, J=8.0 Hz, H-2)]
7} AZ s wE] SgEo] catechingd 7hs/dol AslA AlALH
ok = 2999 39 protong] J7L°] 8.0 Hz o4& HYH ZHo
ZRE 1 protonE©] trans MEE FHIAL o] AlAbEe] T
B}9HE0] (+)-cateching 7Fa/do] AAEIACE 2eiA] ©he] 3hgt
9] 'H-NMR dataZ (+)-catechin®] B =%(25) data®} ¥ 2 E
Aot th(Table 1). 2 A7 ©hE|sleE9] daa7} 7189 (-
catechin®] data?} Yx|ato] vl FF2L Foll T8 T st &
AEAS (H)-catechin® & 4 3A T

HEEA 39| catechin M
FE4 Tl RE o SEARE (+H)-catechino] T4
wlo] 2 S HPLCE olgate] Z4siirh. BEE2 (-
catechin®} < retention timeS Z+e ¥HE Ao R 2 3h&
gg AEd 23, Ax fFER 100g B (H-catechin 527
mgETE 72%) $HrEol ASS Elskdnt o] A2 Ramila
(6] Bgk £5Fat Fofl TFE (+)- catechm ] ﬂ‘“*(189 mg/
100 goll vIsl W& FEojgont agee E7sty WEERL 5
o gHrel FtsHEERM (+)-catechino] F2.3 28-S 6‘]—1 3l
o] AAFE AL
()-Catechin 190213 Perkin®ll 2|&}] epicatechin®} &7 vl&
) URENE AzE seld AN, A0Q7) B9 opa}
Ao ZWA EAk= flavanold o] A9 &H4kel flavonoid
2 7 deid ggEelty E3] (+)-catechin £ Al o] g4
Mok E H(Vitaceae)dl E=9] AHE wE, LEFTAE &
Asitty BaElelzl vp olow 83 AAROE TA] FH
s FFoicte] shgxlol thoFsih(28). ol 717kt 4
A, & 2 EXZHE (+)catechin 2 OE ZdE B0l F
35101 o] uie] o9 kg FuiAT)7] SIgt ohekst 4
T7F APFe|vh29). £ AFE g 7HR] FAHd olsld H
< WEF Fo ¥ "é{ri HPLCH Ae AFZFEHE (H)-
catechin®] 56.0 mg/kg EATCIY B Hofzl vl Ith(30). L
R FgolA] BAbshe Fibee] 1 o] #H7|Eo)X]

4

il
y
hl

AL

L AUE HFFARTE (+)-catechin®] &4 - FFEAZ A2 2
A7t AHgolh tgo] £ AFRFEH MEFA Fo i
A F8 sl EWEA (+)-catechin®] FHEZ -2
kel Rt f-84 Al vsle 71 dlelHE Al

Ci2| 8l SlErEe| shislEy

(+)-Catechin> a-tocopherol .t} L &S] 2k H|w-7ol o] <k
28] ©]¢] DPPH radical-scavenging 42 WSITthFig. 3). LiY
F RO 2FEE(70% olee FEE)e| ksl Hs) -+
2 F9] ethyl acetatezo] Y53 ?E‘% AsEAds 19l A
& ZFEEHT} ethyl acetateZol Jojdog a3l B2 5
w7} Z7187) WEe s Ak ) %%a 10 ug® DPPH
radical-scavenging &/4(%F 20%)°] (+)-catechin ¥ 2.6 uge] &J
o Atdst Axrl AFE ox:q 7ro. ‘L“:C(ISHg/uL)Oﬂ/H (+)-
catechin?} ethyl acetate’™2 &< DPPH radical &7 &4Jo] <F
80%= Mg AFE vEd Zoz Hel 1 2FEE Toi=
2 HdgANN AEHA g5 U2 radical scavenger’t 43514

SIS WaIshe ShEel el 9he 71Yol A,

o (o]

=
L3 3‘?% FEA) ofEE FEEENE I E9EDS
a2l R B B sitsl @48 FdES] gt
sF=| AT, ‘31 FEA 70% e FE2EZHE hexane, chloroforr,

ethyl acetate, butanol, ¥ FEAOE 3} BujRIste 189
it @4 2 H9HS v A3, ethyl acetate®o] 7 3
g 2L vehien, 2+ g&e] TLC-DPPH 491A% ethyl
acetateZoll 4] @A3] H& 8&1&%‘@3 Hel ggiEe] EA
o5 Qith olell ethyl acetate®2S thAHC.2 ODS column chro-
matography % HPLCE 0]9-0}0:] §""4Eiﬂé @&k, 1TH-NMR
24g 50}"4 (+)-catechin®.2 FA3IAh HFEx £ (+)-

catechin TH#:E 52,7 mg/100 g = BRIE] OB (+)-catechin®] ™
227} _5_4 2;9;;} shaksl S 2A AlgE Qo) shy, 7Zhe e
(15 pg/ulyol A (H-catechini ethy! acetate -3 %91 DPPH
radical A7184do] oF 80%= Wisg AE Rl Zlog Mol
ethyl acetate 2] 2ol (+)-catechino]9]2] &l EAES] Mz
e AEE et A dds 248 VEpe BleE ddESIch

Ao
re

. Francene MS, Monica MB, Carl LK. Cocoa and chocolate fla-

vonoids: Implications for cardiovascular health. J. Am. Dietetic
Assoc. 103: 215-223 (2003)

2. Record IR, Lane JM. Simulated intestinal digestion of green and
black teas. Food Chem. 73: 481-486 (2001)

3. Bonilla F, Mayen M, Merida J, Medina M. Extraction of phenolic
compounds from red grape marc for use as food lipid antioxi-
dants. Food Chem. 66: 209-215 (1999)

4.Lu YR, Foo LY. Antioxidant and radical scavenging activities of
polyphenols from apple pomace. Food Chem. 68: 81-85 (2000)

5. Huang KS, Lin M and Cheng GF. Anti-inflammatory tetramers of
resveratrol from the roots of Vitis amurensis and the conforma-
tions of the seven-membered ring in some oligostilbenes. Phy-
tochemistry 58: 357-362 (2001)

6. Lee EO, Kwon BM, Song GY, Chae CH, Kim HS. Heayneanol

A induces apoptosis via cytochrome ¢ release and caspase antiva-

tion in human leukemic U937 cells. Life Sci. 74:2313-2326

(2004)



FER N FEEEY

7. Jayaprakasha GK, Singh RP, Sakariah KK. Antioxidant activity of

o0

Nel

12.

13.

grape seed (Vitis vinifera) extracts on peroxidation models in
vitro. Food Chem. 73: 285-290 (2001)

. Jayaprakasha GK, Tamil S, Sakariah KK. Antibacterial and anti-

oxidant activites of grape seed (Vitis vinifera) extracts. Food Res.
Intl. 36: 117-122 (2003)

. Oreste B, Susanna B, Maria SC, Saverio M. A new HPLC

method for the determination of polyphenols in wines based on
the use less aggressive eluents and a coupled revelation system.
Electroanatysis 17: 1204-1207 (1998)

. Babich H, Krupka ME, Nissim HA, Zuckerbraun HL. Differential

in vitro cytotoxicity of (-)-epicatechin gallate (ECG) to cancer
and normal cells from the human oral cavity. Toxicol. in vitro 19:

231-242 (2005)

.Moon SO, Lee JY, Kim EJ, Choi SW. Improved method for

determination of catechin and its derivatives in extract and oil of
grape seeds. Korean J. Food Sci. Technol. 35:576-585 (2003)
Marion MYC. Antimicrobial effect of resveratrol on dermato-
phytes and bacterial pathogens of the skin. Biochem. Pharm. 63:
99-104 (2002)

Dourtoglou VG, Makris DP, Fabienne BD, Aonas C. trans-Res-
veratrol concentration in wines produced in Greece. J. Food
Comp. Anal. 12: 227-233 (1999)

.Maria C, Claudio C, Lisa E, Isabela N, Ingrid Z. Direct HPLC

analysis of quercetin and trans-resveratrol in red wine, grape, and
winemaking byproducts. J. Agric. Food Chem. 51: 5226-5231
(2003)

. Luque JM, Luque MD. Extraction of fatty acids from grape seed

by superheated hexane. Talanta 68: 126-130 (2005)

. Kim SK. Deacidification of new wild grape wine. Korean J. Food

Nutr. 9:265-270 (1996)

.Kim SY, Kim SK. Winemaking from new wild grape. Korean J.

Food Nutr. 10:254-262 (1997)

. Wang JN, Kano Y, Nomura T, Chen YJ. Procyanidins from the

seeds of Vitis amurensis. Phytochemistry 53:1097-1102 (2000)

.Kim NY, Kim YK, Baec KIJ, Choi JH, Moon JH, Park GH, Oh

DH. Free radical scavenging effect and extraction condition of
ethanol extracts and fractions of wild grape seed (Vitis coigne-

i)

21.

22.

23.

24,

25.

26.

27

28.

29.

30.

113

tiea). J. Korean Soc. Food Nutr. 34: 755-758 (2005)

. Oyaizu M. Studies on products of browning reactions: Antioxida-
tive activities of products of browning reaction prepared from
glucosamine. Jpn. J. Nutr. 44: 307-315 (1986)

Takao T, Kitatani F, Sakata K. A simple screening method for
antioxidants and isolation of several antioxidants produced by
marine bacteria from fish and shellfish. Biosci. Biotech. Biochem.
58:1780-1783 (1994)

Kim SM, Cho YS, Sung SK. The antioxidant ability and nitrite
scavenging ability of plant extracts. Korean J. Food Sci. Technol.
33: 626- 632 (2001)

Kim SJ, Cho JY, Wee JH, Jang MY, Kim C, Rim YS, Shin SC,
Ma SJ, Moon JH, Park KH. Isolation and characterization of
antioxidative compounds from the aerial parts of Angelica keiskei.
Food Sci. Biotechnol. 14: 58-63 (2005)

Wettasinghe M, Shahidi F, Amarowicz R. ldentification and quan-
tification of low molecular weight phenolic antioxidants in seeds
of evening primrose (Oenothera biennis L.). J. Agric. Food
Chem. 50: 1267-1271 (2002).

Sa JH, Shin IC, Jeong KJ, Shim TH, Oh HS, Park SK, Kim CM.
Catechin content and antioxidative effect from Rosa davurica
Pall. Korean J. Pharmacogn. 33: 177-181 (2002)

Ramila G, Stamatina K, Dimitris PM, Panagiotis K. Determina-
tion of low molecular weight polyphenolic constituents in grape
(Vitis vinifera sp.) seed extract: Correlation with antiradical activ-
ity. Food Chem. 89: 1-9 (2005)

. Peterson J, Dwyer J, Bhagwat S, Haytowitz D, Holden AL, Eld-
ridge GB, Aladesanmi J. Major flavonoids in dry tea. J. Food
Comp. Anal. 18: 487-501 (2005)

Susana GM, Julian CR, Celestino SB. Extraction of flavan-3-ols
from grape seed and skin into wine using simulated maceration.
Analytica Chimica Acta 513: 283-289 (2004)

Zofia C, Lai YF, Lawrence JP. Compositional changes in lower
molecular ewight falvans during prape maturation. Phytochem.

11: 1819-1822 (1979)

Koh KH, Kim HW, Han SH, Park YH, Lee CH. Polyphenolic
compounds and superoxide radical scavenging activity of Moru-
Ju. Korean J. Food Sci. Biotechnol. 12: 290-297 (2003)



