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Abstract

In this study, antibacterial activity and cytotoxicity of the extracts from pericarp and seed of Vitis coignetiea, which were extracted with

0.1% HCl-60% ethanol, were analyzed. The antibacterial activity of the extracts was determined by paper di

sc diffusion method against food

spoilage and food-borne pathogens. The pericarp extract showed high antibacterial activity against Bacillus cereus, Escherichia coli O157:H7,

and Pseudomonas aeruginosa, and the seed extract represented the high antibacterial activity against B cereus, E. coli O157:H7, and

Staphylococcus aureus, The cytotoxicity of the Vitis coignetiea extract against human cancer cells was determined using the MTT assay and

SRB assay. The pericarp extract represented strong growth-inhibition activity against G361 and Hep3B cells and the seed extract greatly

inhibited the growth of Hela and G361 cells in the MTT assay. In addition, the pericarp extract displayed
the growth of AGS cells and the seed extract greatly inhibited the growth of Hela, Hep3B, and MCF7 cells

a high inhibition activity against

in the SRB assay. Especially, the

cytotoxicities of the seed extract against Hela were significantly higher than those of the extract against other cancer cells at all test

concentrations, This study demonstrates that the extract from pericarp and seed of Vitis cojgnetiea posse

cytotoxicity,
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2005). ol¢} tEo] g T3l AFe] AgIE A%
A7) slete] AR HE AEREE 3 B4 wEme 99
(fa®) 7Fs2do] tF=EwA A gesdd g #= 571
St glom(lee DH & 2004), A &3l Zejolsd Suu
wol=o gadel digh AFEC] Bol FHTHHan YA F
2009, Lee DW 2003, Oh SH 5 2006a, Oh SH 5 2006b).

WS (Vitis coignetiea, wild grape)= AEA2EA | Zufy
P2 meael Sa G4 9EAEE 23, 4R eh}
Shold] ohgo WS st el Aol At
FelferoliE dzyE Gk 48 wEo] mglew o
FEES TES AAL B4, RIE g43tE 98ty vIzta
o] 83l AthKim NY 5 2006). MFol= 874 vlgyl & 2
& el ERael RuUER 23319 sl 89
(Cheon KB 1999, Choi SY % 2006) T wviris &9 TEHT}
108 o)l 9l, HiE, ZF, AFS Frstal IthCheon KB
1999). FE3F WF Hglo= resveratrolo] FAG%Q] viniferin,
amurensin 5°] FEHo] e ASE YEFO H(Huang KS
T 20000, °]EL HFAEA ZAHYU Aoz HIFHG
(Choi SY & 2006). WF& &2 o] AH3}aL glo] ol
o F42 54 waxd AR digk A7t FEEHAT
(Kim SH 2008, Kim YH 2009, Lee DH = 2004, Suh JS
010). WIS ARG B ArRE R B4 2EE
o] gakslEd BRA(Kim NY 5 2005, Kim NY S 2006)% #
2 3ol 2280 SASIH SAChol SY 5 2000), A
S BF e st kst AR HE 24 wA|
£ AI(Won HR 2007) To] RuEe} Iy &< =
Tof Hgl wFe gt 9 A 4 5o A g
AT opArb TuE Adow B aTotE meel 4
s FE o8 A HE 240 F NEAR
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2 Aol AREEE v AR BstolA Aplete] ek A
S ARESFIYE. 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium
(MTT), dimethylsulfoxide(DMSO), sulforhodamineB(SRB)+
Sigma Chemical Co.(St, Louis, MO, USA)ZHE] TY3s}loH
serum(FBS)  Gibco  BRL(USA),
essential medium(MEM, with L-glutamin & Earle's Balanced
salts)2 Hyclone Co.(USA)OIA FY3kaict. o ®lgS flgh
TIAMIAI R nutrient agar(Acumedia, USA)E o|-&3}or o
AWIA)E=  nutrient  broth(Acumedia, USA)$}  tryptic  soy
broth(Acumedia, USA)E AF&3}iT}.

fetal bovine minimum

R A E 22955 A 2287 A28 (2012)

2) Mg #F D FARF

St Aldol| AR TF= Eschericha  col{KTCT  1682),
O157:H7(ATCC  43894),
aeruginosa(KCTC 1750), Salmonella typhimurium(KCTC 2515),
Listeria  monocytogenestKCTC ~ 3569),  Bacillus  cereustKCTC
1012), Staphylococcus aureusKCTC 1916)2 o]E5S 37T wj%¥
710l A AlhufeFate] el o] &-st3irt.

HHIE S22 A G4 A8 fete] Al dAl=EF
ol AS4OEIY AIE), AGS(HIY A®E), G3601(3FE A%,
HeLa(AFg 7429+ M), Hep3BREY A3E), MCF7(fHet Al
¥)E FIAEFLYKCB)OZHE  Fofitol ARESETt
M E vjFA o 2= 10% FBSSF 1% penicillin-K -streptomycin®]
H7He RPMI 16402 ARE8FSIT). Wil EFd AMEFe
37C, 5% CO, WiF7IoIAM wieFste] Aol AHg-stairt.

Escherichia  coli Pseudomonas
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) HFE FEE A2

2= Fo9 342 Relskn FAke scdd &%
ok Az F BHRAG. wF 3] 2 EA 100 gol
Z+ 0.1% HCl-60% ethanol(1:1, V/V) 2 LE 7}sFe] 12417k
=

o v 1N o

8k & o] A|(Toyo No. 2, Advantec, Japan)Z 3}3}=
HAE 43] whEsGIrh o] ARAE IHStEET
(EYELA, Rikakiki Co., Japan)2 F&3}lil §EAZ3 &
FES TFolen, FEELS 20TAMYE Bt 4
AL-8-3F Tk,

—

e
2 g

& EZojuls 2 Confori 5(2007)9] W& o83t
A3FATt. Acetone 40 mL, methanol 40 mL, acetic acid 0.1
L2 735 01 mLE 3 89 25 mLo] A8 50 mgS
Hal 60TCoA 1ARE B9F WAgE & oA WAAIZI
3027t vortex®2 £33l t}2 30%7F sonicationd}$Jt}t. o] &
ol 200 pL9 Folin-Ciocalteu A|2F 1 mL, 7.5% sodium
carbonate 1 mLE ¥ vortex® &83}e] 2A417F EoF Whx]3H
& UV/Visible spectrophotometer(Beckman, USA)S A}-g-5}¢]
726 nmollX FFEE ST BFEHRE gallic addE

Abgste] & Fejuls dS ARGl
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2) & ko= IF 54

w3y gl g2 FEE] FE o= FFES Moreno
Ml 5200008 #WHES o]gste] =A3ttt 80% ethanold]]
0.5%= =<l Al 0.5 mLe} 10% aluminum nitrate 0.1 mL, 1
M potassium acetate 0.1 mL, 80% ethanol 4.3 mL& sglsl
% Uv/Visible spectrophotometer(Beckman, USA)S A}-8-5}¢]



DT DmQt X F222 AZE 2ol Mol tet Iy X olx AMEZol Cfst cytotoxicity 24 177

510 nmolA] FFEE 39t BFEEAZ querceting A}
1

HF FEMo] 1AL paper disc assayS ©]-&3Fe] &4
31tk Bauer AW 5 1966, Kwak DJ S5 2002). Aoe
nutrient broth®} tryptic soy brothE ©]-&3] 37ColA 12413k
wjFst 1x10° cFu/mLE B|Aallct. 3N E o ujkd
100 #LE F3) nutrient agar2 WHE HEHiRo] =@l o
o] AAHEZ 4TAX 24 FF LA To] =ud
plate 9o E7¥® 27 6 mm®] paper disc(Advantec, Japan)
£ 28|31 syringe filter (pore size 0.2 #m, Advantec, Japan)
S A AT ARE FEEE A4 20 p18 FFA
3 37T 9 incubatoro|A 24A17F vl vk & disc
Aol WAHE clear zone] A7|E &3}

N Y

4) AA| LAz T cytotoxicity F7
(1) MTT assay

Carmichael ] 5(1987)2] WS 0|83l wF FEJFo
MTT assayS 83F3Th 96 well plate?] Z; wellol] 1x10*
cells/mLe] FE2 34F ¢AE 180 WE 53kl 37T
5% CO, incubatorol|A] 24AIZF FoF A wieksiditt. I &, Al
F 100 uLE A7FsF] & Z719] CO, incubatordA] 48A|7F
Sol werstalch. Wl 74 wello] MIT 891 20 g 27}
sto] 4AIZF wiFSt & wjFAs BT AASS 2 wellol
DMSO:ethanol(1:1, v/v) &9 150 uLE F7}ste] 30837F nwt
}al ELISA reader (Tecan, Switzerland)E ©]-83}F] 550 nmollA]
FEEE A dAE S A3l mHE Fakolch

Cytotoxicity(%)=(1—A| & H7}7¢ FFE/A8 T37HEe] F35)x100

(2) SRB assay

MF FZE59] SRB assayr Doll R¥} Peto R(1981)¢] HIH
g o]gate ATt YAEE 5%10° cells/ml TEZ 3
A18Fe] 100 uL® 96 well plated] 2zt welld] 7}sle] 24417k
Fet 37C, 5% CO, incubatorol|A A wjkst & 7} welld
AlE 100 uAE H7Reke] 48A17F BRE 37T, S% CO,
incubatorol|A] A HleEEIETr, ASAS A ASL 10% TCAS
7} wellell 100 uL H7Fste] 1A1ZF 9F 4T oA W WA
g F, TCAE AAStL F/HFE sH AH tha AolA
AZSFETE. ZF wellel] 1% acetic acidol] =<1 0.4% SBR £
< 100 w¥ Hristed 308 FF AAS & 1% acetic acid
2 s AFRe o dA:AFHY 2 F 10 mM o Tris
buffer(pH 10.5) 100 L2 FME SRBE Hojil 3 540 nmol]
A ELISA readerg o|8ste] FE=E FAstaL HHE &4

A8 &ads Tkl

|

Cytotoxicity(%)=(1—A1 & 7179 FFE/AE F3A7FEe E2E)x100

5) SA=E4

AP A= spss(v. 18.0) TEIWS o] g3l Holx}
Akt 7t AEgke] JFEAt e RN S 4
3}4] Duncan's multiple range test(p¢0.035)% ZAA3}4IT}.
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1. HF 529 F& $2 { & 2= &2 3
’

WZ Jtu] 2 Z2} 100 g2 0.1% HC-60% ethanol®
5o &2 27 17.51%9 8.39%E UER} 3y
=9 F&o] T4 FEEY FEHT 15 o} w2
2 Yehgth(Table 1), 3 wWF 3y 2 =3} FE25
ZYdE g=Fe 47 5987 9.94 mg/golReH, F &
Hi-ole FHk2 276, 20.06 mg/go® YR} 3] FE=0
3
3

U 1o st N g

FA FEE F ey ¥ ZERxo= ¢ B
o] & Zog EAHIA ole X FA 9
Fo| 3}y oEs FE2EHT} oF 7H) oo g
HE=sFE-S 7HAT Yot Bask park § $(2003)9] AT
Ao} AR HdE & 39 AYgdrEs 2 F
= 8ol wet Fejule ol vE2A Yehted #F %
1]9] ethyl acetate &2 ZEHlE FHFS 544 mg/100 g
02 HIE0oJ(Choi SY 5 2006) 0.1% HCl-60% ethanolS &
R o]g3 B AT Zdle o] o =A JE
ot} 3 Park HS(2011)& hexane, chloroform, ethyl acetate,
butanol, water & 3] &u|E o] &3] HF IFu FEE
Z Zde s B4 A7 8vd wel 4.7-53.4
mg/100 g& 2 UEht, B AFoxe] #A4H F Zde &
Fol & o =& AoE Yyttt wEhA B ATl AR
3k 0.1% HCl-60% ethanolo] Z&]dlE FEo] E&2< &)
2l Aow selsglt

Table 1, Yield, total polyphenol content, and total flavonoid

content of Vitis coignetiea extract

Total flavonoid
content? (mg/9)

2.76%0.03
20.06%0.0

Total polyphenol
content” (mg/9)

5.98£0.00
9.94+0.01

Extract Yield (%)

Pericarp 17,51
Seed 8.39

Y Total polyphenol content was based on gallic acid as a standard
? Total flavonoid content was based on quercetin as a standard

Korean J. Food Cookery Sci, Vol 28, No. 2(2012)



178 ax8 - 2ojzt

Table 2, Clear inhibition zone for microorganisms by various concentrations of the Vitis coignetiea extract

Concentration (mg/disc)

Extract Microorganism
15 2 25 3 35 4

Pericarp Bacillus cereus 6.58+0.16"7 6834003 6.90%0.15" 7.08+0.19" 73340.35" 7.4240,03°
Escherichia coli O157:H7 7.8240.19° 8.17+0,03 9.0240,13" 9.2240.25" 9634012 11.78+165"
Pseudomonas aeruginosa 6.88+0.40™" 6.98+0.28 6.98+0.21 7.60%0.08 7.63%0.16 7.92+0.13
Seed Bacillus cereus 6.90%0.13™ 7.33+0.28 7.73%0.21 8.0240.08 8.32+0.16 8.25+0.13
Escherichia coli O157:H7 9.47+0,67" 9.92+0,03 10.43%0,03° 11.68+0,08” 12,07+0.31" 12.78+055"
Staphylococcus aureus 6304035 6.43%0,08° 6634028 6551035" 6.90%0,05" 72240.16°

1 . RT .
) Diameter of clear zone was the mean triplicated experiments,

) The different superscripts (a-d) are significantly different among various extract concentrations of each part of Vitis coignetiea for each bacterium

(p(0.05).

) ™ not significant

2. % ol I X FE=9

oot

74

HE Gy L FA FEE0 7R 2EHEA Aol o
8 paper disc assay AI-ZS Table 2] YERATE I3 =
EoME  Bacilus O157:H7,
Pseudomonas acruginosa®| WA, 2 FEEAM= B
cereus, E, coli O157:H7, Staphylococcus aureus®l| el F&
g clear zones 11T F Ut TS, #F A3 FEE9
Tt SVAFE B cereus?t E coli 0157:H79 W3t clear
zoneo] freAo g AA YEPHIL(p(0.05), TA FEE] &
=7} VS E coli O157:H7, S, aureus®l| T3E clear
zoneo] fFo|Ho7 FII8IATHP(0.05). WF T FEEF
T F2E BT A ARE BEE sReX B codi
o1s7:H7el 3l 71 w2 IS B #Fe 22 &
(genus)? = FEE9] shtA ATF(Chung HYS} Park DK
2003, Lee MC %5 1997, Nilgun GB 5 2004)dM & X% F=

cereus,  Escherichia — coli

2°| B cereus, S, aureus, P, aeruginosa®| W3 @tdo] =

ga RuHsd 2 ARNE olsh $A1E A% Ut

il @A 4 bl &3 QREAISH] A A7
=4

(Jeon TW 5 20059} Qujzlel ¥w= AA FEEo| A
A (Lee MC 5 1997)olM+= SQYEAIO}H O] P aeruginosadl
e AEst e 7R vt Basisich HFel=
theFe] Bl ZEldlE slgEe] FiEHol e
(Park HS 2010) o]#3} StEAJo}I} Z2ju|is 3lgHE2 3kt
e 7R e AeE Yehia gt 53] EHE 3
FEo] AF9 resverarol> E2 IS AL Qe
(Chan MM 2002, Filipa V 5 2003) ®&dE Aol =&
resveratrolo] EEHT} 9 6ulOA 68 5ER7FA] o] dhix o]
gty HuEcHYoun JH 5 2003). TE3F Son RH £(2010)
o mE2 Z7)9} AALARHE FE3b resveratrolo] S aureus
of tisl AEst daFAE-S JFAL Jrk B, Toda
M 5(1990)3 Ikigai H 5(1993)% ™F F4 deghd F5&
oA gtzhgo] A= cateching E2|3FATtL Eadk v} 9l
o mEhA] B AFME BF e dREo] e dEACH

R A E 22955 A 2287 A28 (2012)

3. M nm| ¥ B FEE9 QM M=ol chst
cytotoxicity
HE I 9 4 FEES A AsEYE AlY),
AGS(H1Y MXE), G361(F|F9F A|XE), Hela(Rba 734t A3,

Hep3B(ZFY AlE) 2 MCF7(8<F AE)oll thek MTT assay
o} SRB assay® TR A= oI Erh

1) MTT assay

MIT asaye MTTZL A% QAT EadEs dd
formazan crystal2 JAAEH= AEE FF2 SAsY] g
FAE- o3t GAE APEAEE A= UHoeg U
Adolt Foristel 1344 Adol ATE PlolckKo sH

]
1998), . Ao|X= MIT assay= o]-&3te] Z} A Eo] o)
s wF Ao 9 FA FE2EY v SAE 32 9AA
=5 3483 2 2435 Figure 19 YERATE #F 3
1 g F2 225 gAE F2EY vt /1S

AE F2 A = Frkele A4S YeEoh
o g =S 100, 200 ppmolA] MCF7] diE] §-<
Hog &L cyotoxicityE YEMI A IL(p(0.05), 600~1,000
ppmolA= G3619] W3] =& cytotoxicityE: YERJATE o
By FEE A% 800 ppmold  G61el T
cytotoxicity7} 80% ooz = ugkon, Hep3Bel] thdh
cytotoxicity = 70% o3& HAFAT B AFexE HF
3] FZE 1,000 ppm FENH MCF7o] th3l cytotoxicity7}
54,3802 YERE=H o] g QHEAlRdo] FRGE 2E2]
2o oehe FZE 1000 pglassay(eF 2941 ppm) FEO|A]
Fgek Aol 2] 50.49% AAHATHE A AT (Kim SA
S 2005) Ao} HwE wf, wF Ay FEE9 e AE
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Figure 1. Inhibitory effects of extract from pericarp
and seed of Vitis coignetiea on the human
cancer cells by MTT assay (A: pericarp
extract, B: seed extract),

Data were the means of triplicate determinations,

The different superscripts (a~e) are significantly different among
various cell lines at each concentration of Vitis cojgnetiea
(p€0.05).

AAl o gk &7 & o =2 RAe® HYTh Kim YH
(20092 WFE FHyjor] FE8 QtEAOldo R FUEAS
ZA35 A3 QHEAold Bk gEFHog A EFQ
Hep3B} HepG29] AEE0] 7hAdle] StEAjoldo] ket
e 7HAR SS ERIEHATE web B APl = wF
Fulo] e QtEAoRde]l AME T2 Aol 7|dPS
AoR AZEIT HEg Jang M F(1997) 18F R
resveratrol-S Fo]dF Fol|A] T|F M E7} 68~98% AT
g Bustied E AT %= 800 ppmI 1,000 ppm &
oA wF T3] FEE| 2 dAHEF vl3) FFL Al
¥l G3619] W3l FoHCE &L cytotoxicityS %E}Lﬁoi
(p€0.05) MFo|| ¥ resveratrol 50| TH AE F2
Al 835 FAUS A= FFH

2 22 FZEL 100~400 ppmOE 3t MCF7E A
ofgfily #Hy FEFEHU UAZ FAE F2 AAEo] 2
Aoz et #E FA FEFES 400 ppmollAl A549,
AGS, G361 Wt cytotoxicity7} 60% ©]’F 22 =QEil, Hela
o] tislAlE 600, 800, 1,000 ppmollA] 85% o]Fe] T
cytotoxicity® HAFJth, HFE FA FEELS 600~1,000
ppmolA G3619] A= 80% o]de] cytotoxicityE YERH
Ack. olEfet w2 FAE F2 JAES HPATe} Bl

"‘l

\1

mA-549 @AGS G-361 mHela wmHep-3B OMCF-7

Inhibition rate (%)

100 200 400 600 800 1000

Concentration (ppm)

Figure 2, Inhibitory effects of extract from pericarp and seed
of Uiis coignetiea on the human cancer cells by

SRB assay (A: pericarp extract, B: seed extract),

Data were the means of triplicate determinations,
The different superscripts (a~e) are significantly different among
various cell lines at each concentration of Vitis coignetiea (p{0.05).

B 2Ef(eon YH 5 2008) oghe FE2EY AL 700
ug/plate(eF 3,181 ppm)ollA Heladll thal] 77.8%2] UAE ZF
A el gs denRit wasel, B apel v 24 3
o Hela AlZe]] thgh $AE F2] JAEAF0] o =2
&

e,

S,
o m{m

2) SRB assay

4

SRB assay:= 3 W sulforhodamin B T Aeks =3 g
FEdS dobe WHos YAl 12 AP T v
< otAAel Whoz Ay Uri(Skehan P = 1988; Seo
DHS} Han DS 2003). £ AFolre w7 39 8 32 3%

o v QX S Al BEE SRB assayR SA5}0]
3 AAE Figure 20] YERARG. WF FHu] FEEL
200~1,000 ppme| FEOX AGsel] el freHom w2 Al

EZ2 AAEE UERISSH(p(0.05), 1,000 ppm FEZ oA
AGSell take] 69.10%9] cytotoxicityE ETk AGSel thdt
A 2S2 °*X1]E' 2AFHE Ham YA 5(2009)] dTtellA Zf
1,000 ppmollx] AGSel| thal 64.90%2] et
UrE‘rlH‘RiD}ﬂ Baste] v Iy FEE0] AGsel o

] =2 AE 54 A 24E& e AR B

==

ox, r i‘
A
ﬂHN'
rlo

z Mo o of

Hal
o

3@ Ok m&‘l 2
_pJ

=)
ut

22 FZ2ELS Helad] U3 713 AAg AE 22

o
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AA &S B3, Hep3Bet MCE7o] s e vl E& o
A& YeERNATE. Helao] thalAlE 100~1,000 ppme] HE
FroA TE AXe] uHF] FolHoR =L cytotoxicityS
HA3L(p(0.05), 600 ppm ool 80w oo EE
cytotoxicityS YERARITE Jeon YH(2008)9] Afors EE
2L oflehg FZFEo] Helao] 3l 59.5%2] cytotoxicitys LFE}
Wik Baste] B w2 FEEC] Helao] thste] T
2 HAE S gA g4 THAE AR vkt A
FATFol ot FdlE AE T catechin®] HelLadl] 3
= FAE S 7FA|aL Ao a =
(-)-epigallocatechin-3-gallate(EGCG) 9] A|X F2] oA Aol
7V =4 eyttt 2aEQtH(Jin YM 5 2002), o2 1
Fol & w & AN mF FA FE=9 Heladl g =
< A A% caechind} 22 ZEvE sgHEe] Add
Aog AlgHY, FF oo gk &AL v Fod Ao
=

= Az,

Iv. 29 & Z

rhu

£ ATddes HFE FAeE 95 0.1% HC-60% ethanol
2 FE] FE2E9 AFAAE Aol gk g8 2 <l
A HAZel U AT 24 ol BAE ZFsAYor Fo
Ak oes 2o AR Aol o paper disc
assay AA| A, WF Hy FZHFEL B cereus, E coli
O157:H7, P. aecruginosa®| WA, EA FEEL B cereus,
E coli O157:H7, S, aureusdl W3}] =& A4S Ul
o} E=8F MTT9} SRB assayE o|&ste] wF Fujo} Fa}
59 A SAE FA A @S ZAKE A} MIT
assayoll A= T 3] FEE0] G3619F Hep3Bel gt =2
cytotoxicity® R o, WF Fa} FEFELS 600 ppm~1,000
ppm FEJA Hela?} G361 AEe] thaf 80% o]de] &2
cytotoxicityS UJERNRJITE SRB assayollde= HF Iy &5
o] AGSell thall ¥ cytotoxicitys YEMILLL, #F T4 5
EE2 Helao] W3] A3 =2 cytotoxicitys E Ao
Hep3B2} MCF79] tleiA % B2 E& cytotoxicityS VFERY

Aok, AAH e & W HF FA FEEL o A A

i

o dsl $58 AE 22 o B4 AT e A
2 Ueht ofF QAT 34 OB 99 A2e 15 B
dzAel A Ths e D Qe Aoz Bt
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