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Abstract This study was designed to investigate the antioxidant activities of the ethanol extracts (GBE) of grape
branches (Campbell Early). The total polyphenol and flavonoid content of GBE was 201.42+4.16 and 11.85+£0.44 mg
GAE/g, respectively. The antioxidant activity of GBE was measured using the ABTS and DPPH assays, and the IC,,
values were 45.60+0.09 and 299.13+0.22, respectively. GBE inhibited the production of pro-inflammatory mediators (NO,
iNOS, PGE,, COX-2, IL-1B, and IL-6) in lipopolysaccharide-stimulated RAW 264.7 macrophages in a dose-dependent
manner. Moreover, GBE treatment significantly suppressed the production of TNF-o. and IL-6 cytokines in phorbol 12-
myristate 13-acetate plus calcium ionophore A23187-stimulated HMC-1 human mast cells. Furthermore, the administration
of GBE markedly inhibited the scratching behavior induced by the compound 48/80 in ICR mice. These results suggested
that GBE has potential as a therapeutic agent against inflammation and itch-related skin diseases.
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A FUH AR (tumor necrosis factor-a, TNF-a), Q1B FH
Z1-19Ek(interleukin-1B, IL-1B), QIEIFZ-6(1L-6) 5 L@ AY
4 APIETRIQ2)E A Ho] slo]=84 2tt]Z(hydroxyl
radical, -OH), 3}4F8}3-0](superoxide anion, O,”), Atsta
(hydrogen peroxide, H,0,) 5 &/J4FAF (reactive oxygen spe-
cies, ROS)3} ©]4Fs} 4 Ax(nitrogen dioxide, NO,), 4Hatslo]d 4
E-2d - 4% (reactive nitrogen species,
RNS)S iz AAksl7] wiidel FH 229] &8 of7|$t}3,4).
E3] 4bsl A(nitric oxide, NO)2} 0,7} Al W3-8 739 wjj$-
reactive oxidant peroxynitrite anion (ONOO™)Z A}
AZFeE 224 op|gtl(s). olelst EgrkaEe &

(dinitrogen trioxide, N,0,) &
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AT AATE BAARL deEE Al EAlee 23t
3}A| A & Ax(superoxide dismutase, SOD), 7F&#] o] (catalase), F
FEX| 2 #2ksl & Ax(glutathione peroxidase) 52+ 7+ Akshilx]
FAe} FFERX| 2 (glutathione), HIEF] E 53 7+ 2k &
Aol oJsto] AA”T. 2yt AWelx] HestA dS5HkEe] 1
PETHA, Aol Ak ArsPg=] Eo] 1= g4
2 BT LTS AAs=H AT ¢ Aok 2
BE HFE FWehs oy IREd e i3 st
7] Sl @8NAET AT S IR AAT
A AR E4o] wao] I ] 3itHe6).

ExE otEAold(anthocyanin), 77 (catechin), A (quer-
cetin) ¥ =W ZFEE (resveratrol) 52 EZ]HES ofF RS
3 k7). 53] x| FREo] U= HALMBEES FSH
7O 2HE AAE HEd] 8] 222 Agshs AwAt o
E7|v]Z (phytochemical)?] ¥ZFo 2 =3} W|(8), &eH9), FF
=(10) E7F S ek olgl st (1) 2 " A
Aq2yel= 237t Ao AHAHUA o] Fofe] AFAE
oA FERIL

Al EyEellA] A= Q= =% (Vitis labrusca
L., S8 Vitis vinifera L) 2 °|& A& WS (Vitis labr-
uscana L) 5 3EL=E IA Y= F ded, FHAYGAA =Y
o FF OiFE ZEEAL, 19099 =4 fwloidy]
(Campbell Early) FF°] ¢-2luet &7 7P & #g3t 7}
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AleF M=

= 2 ~E}Z@ (Prostaglandin E,, PGE,), S ARIA-&3}, 2l
ElR71-6, QIEIRZI-1ME} ELISA kit= R&D systemes*H(Minneap-
olis, MN, USA)ZFE] F+Y3l3itt. 12} 3] INOS= BD Pharm-
ingenA}(San Diego, CA, USA)°l|*, COX-2= Cayman Chemical
AHAnn Arbor, MI, USA)ZFH FYst3aL, wEFE (B-actin)
22} Al goat anti-rabbit IgG HRP-conjugated antibody+= Santa
Cruz Biotechnology*HSanta Cruz, CA, USA)Z%E F435+iTh
Z2KGallic acid), FAIE, 2,2-diphenyl-1-picrylhydrazyl (DPPH),
2,2"-azino-bis(3-ethylbenzthiazoline-6-sulfonic acid (ABTS), —Zz]2
A 2K(Griess reagent)>} A W& T} dF(lipopolysaccharide, LPS),
NP40 cell lysis buffer, protease inhibitor cocktail, phorbol 12-
myristate 13-acetate (PMA), calcium ionophore A23187 % 7]E}
45 A9k Sigma-AldrichA} (St. Louis, MO, USA)ZHE]
datict.

& Za|HlE=(Total polyphenol)
% Zovss ZUAQZE(Folin Ciocalteu) H(14)° whehA
AFste] e TE7AFEE 05 mL T Zik(standard
polyphenolic compound)E 02M2] Z2H-A|ZE AJ¢KS mL)9}t
IM Na,CO; 4 mLyS B3 & &3 7 158 & $3% 765
nmoll X S Y. EEF A (standard curvey= A4S ARE-SHo]
31.25-1000 pg/mL 52 AZ3 T A 89 59 Ho=E &
Asle] de FFE HANORHE AR FE5E9 £
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£ E2RL0|=E & (Total flavonoid content)
ZF ZZH0]== Moreno 5(15)2 Wl w2t 1 mgmL &
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Zo] AFEAd 10% FEAMF1]5E (aluminum nitrate) 0.1 mL, 1M
OFH| EAFZElEF (potassium  acetate) 0.1 mL 2 o E-2-(ethanol) 4.3

S AR 7hete] EFetar A2olA 4087 WA|g the 415
mmellX FEEE S AMES ZZEEE ko] 0-100
pgmL % HLoA A& FF BRPHMCERE FEEY T &
gEcol= s Ssnh

DPPH 2iC|Z (radical) 27 &M =X

DPPH ZH)Z &7 4L Blois(16)2] oz =43t
TR FEES 500 pg/mLeE AFsle] EHG Ho] 96
well plated]l ZF AEE 100 uLE FY31aL, A9l 0.3 mM DPPH
100 uLE Yol Lo 2087+ w3AZl 5 ELISA #57]
(reader) 2 540 nm oA 45 27931 ct. DPPH =tz
27 B4 AEYe] AUty TRV Aol §H=e] Ab

ol WE&= Yrhllrh

DPPH 2] 27 84(%)
—(1-(7FE BRI EHE)x100

ABTS ZIC|Z (radical) 27 &M =X

ABTS 2HUZ 2752 Re 5(17)2 Wil osled =431
o}. ABTS 7.4 mM3} 33H:F4-E(potassium persulphate) 2.6 mM2-
TS e daellA 24217 B WAE] RS 4% o
< ABTS &8 A&z Ao 732 nmellX F4=7} 0.70£0.03(FH
FAbe] HEE HEhER X sle] AMEEI FEEY F
EE7F 500 pg/mL H =5 RSl 50 uLell FHIE ABTS &
S0 pLE H7Fsted bl A 3087F REEAIRD 732 nmell A
FEE 43k ABTSS] &AZEL AFE 99 M7k

2A7NE Aole] FHEe] oS MG ERIIT

ABTS 22 &4 &4 (%)
=(1-(A7 T2 E35)Ix100
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M| ZZHH 2F

2 A ARE AEe vhes fE EXAMEF RAW
264.7 A|XZZ American Type Culture Collection (Manassas, VA,
USA)IA 7943kt 10% FBS (fetal bovine serum, Life Tech-
nology, Carlsbad, CA, USA)®} 100 units/mL 3 YA, 100 pg/
mL ZE3Evlo]ils 7} DMEM (Dulbecco's modified
Eagle's medium, Life Technology) BIAIE ARSI, Q17+l
vk A EFQ HMC-1 AlZE 10% FBSS} glutamax7} 3 7He
IMDM (Iscove’s modified Dulbecco’s medium, Life Technol-
ogy) M1 AFESIe] 717} 37C, 5% CO, MIAIoIA kel

ASHE A (NO) 24 (assay)

RAW 264.7 A|ZE 96 well plated] HFFE7}t 2x10° cells/mL
7 9EE BEF3 5 37°C, 5% CO, g7 244178 w3k
% 25, 50, 75, 100 pg/mLe] EEAFEELS AT oS 14
7+ & AATER (1 pgmL)E 228k 16A7F st Al
Zujekel 100 uLet 22 100 LS EFste] Ao 15
B B 9keAIl & wpo]a2F Y o|E 357 (Tecan Group Ltd.,
Mannedorf, Switzerland)E ©]-83l 540 nmol|A] FFE=E =43}
A3, A2} EE(sodium nitrate) 0.7 EFTA S ZAlsle] 2ksh

Ax ARFS WEHA,
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ELISA A

RAW 264.7 AIXZE 6 well platedl] #FF=7F 2x10° cells/mL
7} HEE B33 4 37°C, 5% CO, Wig71olA 24417k Hlj st
525, 50, 75, 100 pgmLe] EE/AFEES e e 14
7+ & ANAGER(1 pg/mL)yE At 16A17F vttt Al
ZHjF FFHE FHsle ZER2EETY E,, QAEFT-6, AEF
Z1-1HE} cytokine®] A2FF =72 R&D systemes (Minneapolis,
MN, USAYFIA 43 ELISA kitS AF&3te], Al zAtollA A
Aste Ao webd sty E=d HMC-1 AZE
well plated]] ZF-5T7F 5x10° cellsymL7} =5 £33 § 37°C,
5% CO, BI710llA 24417k vl et 5 25, 50, 75, 100 pg/mLe]

Eo7RFEES A2ty A7 & PMA (30nM)SF A23187

(LM EA A5l 1612 Fol AE g2doziy &
AR Aol QB FZ)-60] THEH ELISA kitS 2-8-3}e] R&D
systemA7F Agehe WHOR FUARIA-LTe} AEIFI-6
< 24383 A %k%bﬂ.

& CHHE ZZ(Total protein extraction)

RAW 264.7 AIXZE 6 well platedl] #FF=7F 2x10° cells/mL
b EES BFE H 37°C, 5% CO, WY1 24412 W
% 25, 50, 75, 100 pg/mLe] EE/HESES Halskact. 147+
& AWATFR(1 pgmL)E Aete 16A17F vlgst &, PBSE
MAs MEE AEE st AL pellet] NP40 cell lysis
buffers 37l5ke] Lol 30% %O]' HHOO}‘ < 12,000 pme=E 15
7 5 giEe 0}04 FENE oé 3, Bio-Rad protein assay
(Bio-Rad, Hercules, CA, USA) A|¢FS ARE-3lo] ThilAS s
Fri=

HYAEHEZ (Western blot)

@ E 50 ugS sample buffere} 401 100°ColA] 587 E<
>, 10% SDS-PAGEZ #2|3 U3, PVDF H(membrane)® = <
71 9 5% EA]9-f(skim milk)olA] 1217+ &<t blocking3lA T},
12} A (NOS, COX-2, WEFANR)= 4°CollA] overnight A7 &
TBS T (tris-buffered saline and tween-20) ¢Z-8< (buffer)>Z 10

7 33 AlFE, 231 AAE 1:5,0000F 241 7F 54 g
W IFSAIZATE TBS-TZ 1087 33] Al&g & PVDF 2o
ECL (Pierce Biotechnology) Al%+S A 2]ste] A3t
MESE
T3l ARGE 4579 F Sl k|
E(&)(Seoul, Korea)ollAl T332, /\]—EQ} S $H3] &53t
WA 1597 A7 T Ao ARSI AR S
W] F712 12A17M S, 25(20-22°0)9F 5E(50-60%)=
A fAsIAeH, AFdgta AP TEL A FA F

sto] A3kt

7IHZE oM Sat

FT/RAFEE 7S 94 2FE ERlsk] fIste] ICR
vhe-AE AT suhEd 72zt B9 ook=E A|o]R](20x26x13
em)ol] A ¥, 30 59 Y A WSt P
AFTE 2§ xR 2A AYAIFE AR s, A
FroB2A e/ FEES S0mgkg, FRHETLORE Y=
U< 2 (prednisolone) 5 mgkg® 7ATFFE, 60% Fo com-
pound 48/802- 50 ug/site FE=Z 0.10 mLY P2 5] 4 of

7| AYo] Eolel I 3|FAKGs.c.injection) 3] 7HHREE SN
. 7SS FEEES FARE vheEe 28R Miharad] WY
(18)S ™Wa} micro-camera (ONCCTV, Seoul, Korea)s Al8-3}<]
60 Ft Hslsiion, JEE JeS fEEde] Y9 +
A& F= FE oFWAYSE AFste] Frsisdh

S g AAS Axs] ) 2= FEES FHE
o (MeOH aqueous solution, v/v)yS ©]&3lt). ¥
ARy ’?}%—H% 045 um filter2 &35} 3L Aoz A3}
k. HPLC #497]7]= Agilent 1200 series (Agilent Technolo-
gies, Santa Clara, CA, USA)E ARS8, columne AegisPak
C18 (4.6x150 mm, 3 um pore size), ==& 35°CE 3t} A=
71 Agilent DADE ARS-3FS13, THd(wavelengthy 260 nmE
SIATE 42 0.5 mL/min, 15 uLE injection volume2 = 4733}
Atk Ol%%fi 0.1% FEE2H(formic acid) F&H(A)F o MHEY
o] = & (acetonitrile) (B)E 20% B-5min, 30% B-12min, 60% B
20 min, 80% B-30 min, 80% B-34 min, 60%-B 37 min, 20% B-
40 min7FA] 71&7](gradient) A0 2 EA31H Y. RETFEZ
(External standard)y= B 22| W 2 EE (trams-resveratrol), A
El(quercetin), £ (rutin)g AMESIN O, 7+ FEEZH A 2
e HE-EA 7 Hretention time)?t 2] ®FEI} Hlwsi] B
Ao RRY FEEY T AHE A

SHEN

BE A¥AAE HALETHAR ‘/]'E]'LH om, iz A
At k] FAA o3 tigk 4% Microsoft Excel program
9] Student’s ttestS ARl AA| ]'oio‘:q AL FEE 7] &
oA AAL p<0.05 F=olX AN AT

I &89 & Efids ¥ E2EL-0|=E &Y

R FEE F ZPvEd F EYHkols gHS B
A8l Table 191 YRS 2 A3 X271 FE2E(GBE)¢]
% TP s EgtExolE ¥R 7h7 201.4244.16 mg/gt
11.85+0.44 mg/ge YERNATE. 2 Chang S(13)0l <l5hd 744
ode] 2=y FEEY F ZHE ol 22.1240.62 mg/g
o2 ®ysgon, & A3 Ayt of ol o =2 IS U
2RREA=

ZCIX| £&289| DPPH2I ABTS ZiC|d a7

ksl @48 Hrtels WO 2 DPPHSF ABTSE o]&-3}e]
1A Ailolde] w7k FEE DPPH ¥ ABTS &
Tt &7 A4S Lol A} Table 19 VR vle} 7Fo] DPPH
Pz 274 B4 10,2 45.60£0.09 pg/mLS YERIE, ABTS
goz 27 4 1C,S 299.13£0.22 ug/mLS YERRSITE. Kim
5190 wEH AdogeE] 7 = YA A &%
< 24 A3, DPPH 4&7%5°] 125 ug/mLe] F=elx HF7]
AN AS717HA] oF 59.9%0141 73.3%E WERIASL, ABTS 47
T2 2mgmLe] FEAIA 38.0%14 61.5%7HA] LERSITE o]
23t Azbol viwsl) 2 v ALl A A HEAE TE7HA 9
x50 U 948 A JEER FAEEA XK E &
£ F AL Ao= AH.
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Table 1. Total polyphenol, total flavonoid content of GBE and DPPH, ABTS radical-scavenging activities

Sample Total polyphenol (mg GAE/g)  Total flavonoid (mg QE/g) DPPH (IC,,) ABTS (IC,)
grape branch extract 201.42+4.16 11.85+0.44 45.60+0.09 299.13+£0.22
" 5000
12 %
) % =) 4000
Z s N %J 3000 | *
S 6 * 2
z \ S 2000 .
) © 1000 | * N
0 0
- - 25 50 75 100 GBE (pg/mL) - - 25 50 75 100 GBE (pg/mL)
- + + + + + LPS (1pg/mL) - + + + + + LPS (1pg/mL)

Fig. 1. Effect of GBE on NO and PGE, production in LPS-stimulated RAW 264.7 cells. *p<0.01 vs. LPS.

EIX| :EE9| MSEA W Z2AEIZRE E, 4N N
=i
ET7HR] FEEo] kAL A6 HXE TS Lotr]
3t X7 FEE(0, 25, 50, 75, 100 pg/mL)yS FEHZ A
glatal 1412 Foll APATFFH(1 pgmb)= A=38ke] 16417 v
et o AlsE A 9 22 2EEEd E, A4S g1
Fig. 1). 2 A3 AEGZRE A= oA sk a
22EREd E, A%l FAeed Blaste] 34 S7Hes
AR, X7 FEES AATT FdAe AREYER A
3} HlaLste] AsbdA 9 2R AEEEd E, A Ee] 55 9
EHoZ reiglon, z22EFd E, X A &Fo] H
DR G EENCRUER BECERRE [P P RN
314 8 Ax(synthase)oll €]3l L-arginine® 258 A Fo=|H, w2
A AbeEEA ST S FESIHA 95HeS S U
NA ZAEFE op7|3tH20). 3 Z22EEFdd EE cycloox-
ygenase-2 (COX-2)2FE] A4tEo] GFwhgol] Hofsh= milE
2 gl 28E22 £ A3y Asids, 22 e
d ESt 22 95 WES dAlsted o] fFdedE] =
FEEL AslAA 9 Za2ElEdd B, AAE
Ao & AtaHh A7A
Y TS 883 FEE

=0
=

<IN

ETIIX| FEE9| iINOS H COX-2 &3l o &1}

2 Adode] =7 FEE0] INOS9 COX-2 Thild
o] W oAIE Bl Ashd Ao} 2 AEEdd E, A4S o
AsFEA] olrr] S5l d~vBES 3t 2 A3 Fig
20| Kol AAYH, A IHFE H2ldk FollA iNOSSH COX-
29] W& efo] FA |t vlwste] AA FTIBIIAIRE, EEIHA]
FEES A FoMe ANEUEH A vlasie] iNOS
9} COX-29] Wdgo] FroEHog F3st 74 G52 HS
om, oJRE atsldAiel T EFEY E, A I @zl
fFARRE A3E YeERSITE olgldt Aals XE R FEE A
Al INOSSF COX-2 o] Bd A& Falo] Atslaiel =

25 50 75 100 GBE (ug/mL)
+ + + + LPS (1pg/mL)
[y ——— ] PR

[ ) g | 1! ] cox-2

l Wem B B 2e8 | iNOS

- +

LI

Fig. 2. Effect of GBE on iNOS and COX-2 production in LPS-
stimulated RAW 264.7 cells.

Z2EEEd B, A4S JATezN i 25 YeERle
Aoz AgHh AAA INOSE nNOSSF eNOS9F g e
Wgoll A Be ko] AFAAE YNNI BAE UBHA Jo
(20), COX-2% COX-13 8] #3Wheo] Z22EZ9d E,
£ digoz A & Jde fEA4 g4 ZFE3TH27). 1Y
o2 iNOS®F COX-2 #de] xle Atslda 2 T2 ela
9 E2° A AAR o]ofx]7] wjitel] o]Ee] Al dF
< At o EFHoltt. mEA B AFeA 2RV F
B2 olf A IS aHOR AT F e 5% A
g} g

o

e oo 1

=

EDIHK| FE22| ¥3Y AMO|EFI dM X 3
I/ FEES AT A TEARIA-EH, QIEFTI-
6, AEIFZ-1HE} 22 HASA AR S AAlst=A &
ol 7] 9t EEsA] FEE(0, 25, 50, 75, 100 pyg/mLyS &
=R Al MZE o] AATEF(1 pg/ml) == PMA
(30nM)S} A23187 (1 uM)Z FAl A=3kaL 16A17F wljeFet
35 HE dof ELISA #4412 Fasle Yol A= Fig 3
o] YRt 2 A3 Fig. 3A9) Hole ZAX3H RAW 264.7 Al
FoA AAGYFE AH2g 2ol AdEFI-69 QERFI-1
HEl Ao E7I1 g FA Pl vlwste] A S8
Ak, T FE2EE FEEE AENE A4S Aoy
Foll sl Z71ek AEFF-6, QIEF-1EF Al EFRIS o
AR, AEFZ-1HEL Al EFIRD A &0l B} 1 @&
TrollA ARGk AL Feld 4 AT E3E Fig. 3Bo ek
Wl uhe} zko] HMC-1 Al ZlA] PMASH A23187 g3} vl
ote] XE7HA] FEEC] AHE A5 TEHARIA-ETe} QIH
71-6 A|EZRR] S Ao, TIHARIA-LT} AL
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Fig. 3. Effect of GBE on IL-6, IL-1§ levels in LPS-stimulated RAW 264.7 cells (A). *p<0.01 vs. LPS. Effect of GBE on TNF-a and IL-6 in
PMA/A23187 stimulated HMC-1 human mast cells (B). *p<0.01 vs PMA/A23187.

TR, QIEFR-1HE B B R0 SEAAHE
o} CD4" Al 5 Thl AlZoM A== HAITA Al =7
S8 olEy dRHE THEIAA 24 *idr LT 5

Asb ~Ed S 24E oiRtelel £ 24 I ITHs-
30). ol2lgt MHSA A=A °Wl—t— 4 2 A4S
AAlsleEl @xbHolt} ane B Ay de Az}

Xl FEES %}é:@}% SEA NN FSTARIA-L T, QTE]

F2-1Eh 3 QIERA68 ARHOR Aol F Y 15
i ixﬂﬁ‘r ek,
oW 2880 Jl283 oN &3

ohEw WRge vy WRPFH WA A 7S pruriug)
& FUATIOR). AL A2E T kg ) 2
o Slsh frEsieel, Aol A4S oM 2 B4l AA ¢
AL o2 Bl B4 FoW HE43 O A2 ye

e %‘3‘2‘3}04 ?-3%‘{}%% EE el

olr 7] 9 FZE&(50 mg/kg body

weight (BW))J)r ZH=ULE(10 mghkg BW)S ICR w20 7
T Tt A7 Fo 7HE i EEAE rs 5o 4
A7) o] Afolo| I3} FALS P(Rf\r/l’. a @4’ Fig. 49} #o]
compound 48/80< T atell FU3H AFES 284.1+19.43] /6032
2 44 x4 £l oﬂ/mr)oﬂ Bl 1 FE 57t A6
71t p<0.001). 28y X7k FEES s ddLe
compound 48/80°] F=dle 7HHEES Ak a3 ul$-
, compound 48/80°] FEdl= 7HEw 3Tt
AA B UATHp<0.001). F71H
e bR dEiR T =uEE(145.8+13.251/60
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Fig. 4. Anti-pruritic effects of GBE on the scratching behavior
induced by compound 48/80 in ICR mice. GBE (50 mg/kg) and
prednisolone (10 mg/kg) were treated 1 hr before compound 48/80
(50 pg/site) treatment. The scratching of the injected site by the hind
paw was counted for 60 min. Values represent the means+SD of 5
individuals. “p<0.001 versus normal group. ***p<0.001 versus
compound 48/80 alone control group.

%

o Hass W 2K FEEe] &
o S37h sokth ko g ¥R %%%% o 7
Aol thet EA}A] 717<4g e 07} slom, & A st
TE7H FEEE] S8 PR
I 2w RSl e 91{— o et aAlet 2
cheth



ST = = = = = =
2LV FEE sPA 9 39F 29 595
—
s "
3200 ‘I,M U & (A)
|
= N s 2 o To'
= AN L o 7Y o
o 1 | o 4 !
é o:;{/
= o
£ 3 o q
ﬁ 100 £ W,‘,' 5
3 % a
B g 5
g
50
Dwy, L L S -
5 ;
L3 10 1% 20 25 20 3% min
EGOO § ( )
=
%.600
g
-
- :
& a0 g 1 8
g2
? ¢
&
S g
{ T
! s e &
| S— : :
iR s tyr ) 3 S

25

Retention time (min)

Fig. 5. Representative HPLC chromatogram of standard compounds (A) and ethanol extract of grape branch extract (B). Each sample
was eluted by AegisPak C18 (4.6x150 mm, 3 pum pore size) and scanned from UV 254 to 370 nm. Peaks: 1, trans-resveratrol; 2, quercetin; 3,

rutin
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Table 2. Contents (ng/g) of the standard compounds in grape
branch extract

Final results’ (ug/g)
2
130.60

Sample "

898.18

3
N.C.

grape branch extract

*: The concentration was expressed as free form.
1: trans-resveratrol; 2: quercetin; 3: rutin; N.C.: not calculated.
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