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The analysis of resveratrol contents and their antioxidant activity in

different varieties and tissues of grapes
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Abstract; The stems, skin and some varieties of grape seeds from six
varieties classified as three kinds of color grape were used to
extracted the resveratrol by organic solvent and then detected its con-
tent by HPLC. Moreover, the effect of resveratrol on DPPH radical
and hydroxyl radical scavenging ability were also studied. The results
showed that the resveratrol content in different grape varieties and
tissue distributed differently, and the volume decreased in fruit
stem, skin, and pip orderly. Furthermore, it was also found that the
resveratrol content in the varieties of purple-black was the highest in
the fruit skin, but it was the lowest in the varieties of yellow-green.
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Black” was higher (22.4~22.6 pg/g), but it was very low (1.2~
1.8 pg/g)» in those of ‘Sunshine Rose’ and ‘White Rosario” stems.
It was confirmed that the resveratrol content in grape pip was signifi-
cantly positively related to DPPH free radical clearance, however no
significant correlation was found between the content of other tissues
and this clearance. Finally., the resveratrol extracts from the fruit
stem and skin of ‘Jintian 0608’ and ‘Summer Black’ were found
showing stronger ability in cleaning both DPPH and hydroxyl radicals
than those of the other tissues.
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Figure 2 The standard curve of resveratrol
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AR AR Res &M 6.4%~7.2%,
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ORI .

A 5 SRR W L 6] — 4 A AT A ) ZH 2P Res & 4
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Table 1 Contents of resveratrol in different varieties and

tissues of grapes ng/g
S LY e FrE R A KT

FH G BB Wag  1.7720.01F  0.9140.00°F —
HEHHEE W@ 1.2240.01F  0.61420.01F  2,0540.00%4
L i AR 204, 20.0430.06°  1,7830.014P —
21 1t Bk EAN ) 8.1140.019°  2,5240.01<C  0.5240.00C
KR ML 22,360,008 5,680,014 —
4 0608 M 22.554:0.03*A  3.8470.00"B 1.6440.00%8

T RESIANE/NEG FREFERTE 0.05 K ¥ 255 B3, A FEKE 74
FIRAE 0.01 KFEFHE.
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bl Ao
2.3.1 A Res $HUK X DPPH « il « OH [0 375 5 i
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BRRITE 8620 LU I, A B & F X« OH 193 B R (41 % ~
51%) . ik 3 Bl 2 i 6 A~ b A ], SR AE Res $2 BOR X
DPPH - #l - OH WiFh [ 1 3 (9 75 bR 6 I A7 — & I 22 55
P Res EUMTER - OH BB MR KRB L B a >
0,2 300, 5 Bl 5 BHOG BB R AT Res $2 UK X DPPH - (197
BRfig Bk, 2 e WA iy 1.02~1.03 fi5;fH X « OH 193
B R f /Iy S H LRI 80.296~94.10%
2.3.2  H 5 Res $2HURXT DPPH « 1 « OH Y5k B

H13 3 Al 41, R Res # B X DPPH « Hl « OH i Bk
AE 1 4% Al E] 22 5 B 3. 42 0608 B Az Res 42 B i B
DPPH « il « OH fg & - ik B 3% i T B &R 2 58
Hemfiy 1.14~3.20 5 1.31~1.52 fiF, k4 0 2 2 2
RIS . (A2 75 S Res $2 UK 7 Bk DPPH - B
A ALl 27.48% . [ B, [ — o B 5 B2 Res 42 BT X
DPPH - % bR SR EAGFRAE, Mm%t « OH W BR % &+
FA
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Table 2 The cleaning radicals activity of resveratrol in

fruit stem of different varieties of grapes %

i o REMAFE  DPPH - % - OH W%
PO B3 WA 89.4740.074A 41.0141.04%¢
SRR oA 87.86+0.14" 47.86+3.732A8
5e. 3 Ak a1 86.47+0.28<C 43.5742.07BC¢
27 Bk a1 87.87+0.14%8 49.31+0.62%
Hon 4 {ry 87.82+0.08"8 50.44+0.21%
4 H 0608 40 87.7340.14%8 51.1140.35%

T B /NG F R IRAE 0.05 K22 5 8% . AR KRS F 5
FRTE 0.01 KF2EFBE.
*3 HEAE@mMREEBAFEEERNE
BRENEREN
The cleaning radicals activity of resveratrol

Table 3

in fruit skin of different varieties of grapes %

i i REAFE  DPPH - iElR% - OH W%
FHOG BB WLk 68.6241.40 60.861.388
SEZN S e dt 27.4841.81¢F 59.7543.60bP
e i AR AN 45.33+£1.269°  52,56+2.35B
21 3k a1 45.89+0.849  57,5445.670B
R SR 77.3440.35"B 53,112,358
4 Hl 0608 KRG 87.9440.07A 79.8145.26°A

T WA AR NE TR IRTE 0.05 K2 % W3, A KE F i
FIRTE 0.01 K25 W3 .
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A [F] 3 45 FF Res 4R IGRO DPPH 14975 BR A 21 0 2 5
Faf - OH BT5KR3R, fh A e xf DPPH « A1« OH #Fh [ H
FIEBRAE S 25 B AR KL 415 86.82% ~88.15%,25.73% ~
45.78%0(F 4. IR 3 B B B 3 A SRR b A Ak
Res $EIOBIE B « OH 8 J) SRR I R a <40t <4t
oA, S 5 AR B B B I B R X DPPH -
M OH FHREYRE.
2.4 BHEAEARA Res EE5E MR DPPH - #1 - OH g 1 #9148

KL

MRS AT A1, DPPH « 3 Bi 28 5 700 4 SR 00 1 22 2 i 5 o

R4 HEFREMATHFAEAERIRX
HEERNEREN

Table 4 The cleaning radicals activity of resveratrol in

grape pip of different varieties of grapes %
il A REEFE  DPPH - iikBRE - OHEKE
SRR ARG 88.1540.00% 45.78+3.32%4
27 Bk 14 86.82+0.35"8 27.4542.42%8
4 H 0608 vl 87.73+0.14%7 25.73+1.38""

t EHIAE/NEFR R RAE 0.05 K FEEFEE, RRAKE EH
FORTE 0.01 K ER B,

RS HEFRALAEFESESEREOERS
9 6 % 1 53 47

Table 5 Correlation analysis between contents and the cleaning
radicals activity of resveratrol in different tissue
of grapes

Ei=E 7 DPPH - {iifr%  « OH IFBR%E
AT Res & i —0.609 3 0.454 2
F . Res & 0.497 2 0.476 2
HATHE Res 7 1 0.998 6~ 0.650 3
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[EES e
3 i

AEE L 3 B0 R 6 A dh B R 4 D B ORE, AL HPLC
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gl DPPH « A1 - OH MY FRAE Ty . B 7215 i A 4 R
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B R 5T B A S AT L BR T JE AR IE B 2 1Y Res S, 2%
WIS R AL RO R A i —

151



E3EFELH

WR A5 56 - A 28 S [ ot b R AL e P B e R L ST T AT

5% 3k

LV BRME, AvEHRT . WAL, 55, HHR R S AT AR b A AL B MR i
PERFFRL]. B S HLAL, 2007, 23(4); 52-55.

C2] X, WRBAEE 2, T, 4. o 72 W9 i po 20 797 2 100 o 75 % Bl
BT ZAALLT]. i 5P, 2014, 30(6): 160-164.

[3] CANTOS E, ESPIN | C, FERNANDEZ M ], et al. Postharvest
UV-C irradiated grapes as a potential source for producing stil-
bene-enriched red wines [JJ. Journal of Agricultural & Food
Chemistry, 2003, 51(5): 1 208-1 214.

(4] F &, AR, &5 AR B2 BT R ], Pk
2. 2005, 21(7): 104-107, 280.

(5] Bhfh i, XM, XV, ARSBEHUIRERLI] Ay TR
R, 2008, 24(11): 1 851-1 859.

L6 Wik, Ay 2030, W, 55, H R B R HAT A W Bt Ak e b 988 1
PEBEFEL)]. S S L, 2007, 23(4): 52-55.

[7] SCHUSTER S, PENKE M, GORSKI T, et al. Resveratrol dif-
ferentially regulates NAMPT and SIRTI in hepatocarcinoma
cells and primary human hepatocytes [ J ]. Cancer &
Metabolism, 2014, 9(3): €91045.

(8] FEW, MBI, XKk, 2. (28 Bt & WM 18 % 2 40 i 1
ARGRI B 5T ], B e, 2015, 47(2) ; 222-224.

[9] PASINETTI G M, WANG Jun, HO L, et al. Roles of resvera-
trol and other grape-derived polyphenols in Alzheimer’s disease
prevention and treatment [ J]. Biochimica ET Biophysica Acta,
2014, 1 852(6): 1 202-1 208.

[10] #REME, TRET, WRBUE » 55, AL W) R A0 15 F LB 55

JELT]. A S 2E 4. 2006, 6(1) . 411-416.
(1] ZEWEAR, fal U0, FB5EUE, 55, W45 (L RERFT b e ()], Il 255

. 2011, 38C1): 171-184.

C12] WRe, S0, 2 AS [) 5 D R 2R 90 | 2 P e i iy 22 59 [ .
BEl 224, 1999, 26(2): 50-51.

(18] w5824, M. WA A4 B2 K rh P R el e )], &
SR, 2006, 31(2): 96-99.

(14 2t 20, SKRIF A . S5, A 40 AN ) 2 L o 1 2 7 e % e 1 L
LI Hol R K224, 2009, 44(2): 64-67.

[15] FhEefl, IREAS, 258, 45, 5 N4 0 A RS2 9035 1R B 1Y
K 5 5 E AL TG VEPEA (D], SRR 24z, 2008, 25(5): 635-639.

(16 ik, WuAs. M. 4R 1 82 B i 4l Ak S 7k S B Ak )
RERYBEZELT]. & & Tl 2010(2): 1-3.

C17] XUMHE . BRI, A2 AR T A4 40 % 2R B vb 1238 7 B A 3 I % g
FALWE AT L)), R E R, 2011, 11(7) : 185-189.
(18] BHAE DS . Al B4 A 28 W B4R I L 3 13 K AR W e e RF 52 LD, T

e T K24, 2013 24.

(197 BAR . 4 b (22 7 e i1 2 JBORD 3 8 4l AR BF 52 [ D, 16 %2
B PG I Y5 K2, 2013 19-20.

[20] X4 eh, FVL &, SRR, 5. Ik b B X 21 i Bk 480 285 ) 25 900
Bt B AR R ma L], &Rk, 2012, 33(5): 7-12.

[21] OKUDA T, YOKOTSUKA K. Trans-resveratrol concentration
in berry skins and wines from grapes grown in Japan [J]. A-
merican Journal of Enology & Viticulture, 1996, 47 (1),
93-99.

[22] ZEpf ¥, FFEM, X, 5. 4 DB SFE R E TR
HanE AR RS RN AL ] R, 2014, 31(6):
1079-1 085, 1 199.

(23] fk B, BRELRA. B9 BE LS 95 10 o F A B LML U
o E Al AL, 2007 113-118.

(L35 142 )

[14] WANG Chang-lu, LI Zhen-jing, LI Feng-juan, et al. Optimiza-
tion of Microwave Assisted Extraction Conditions for Total Fla-
vonoids in Toona Sinensis Leaves Using Response Surface
Methodology[ J ]. International Journal of Food Engineering,
2012, 8(4): 295-300.

[15] EH . 230 R HE AN T Em St ]
hEZ R, 2014(31): 2 958-2 960.

[16] RISF, K30, byliter, 5. (i 42 5 o B A 3 R 28 4 o S 3
AL TE IR R )], &0 Tl BHE . 2015, 36(23): 239-244.

[17] 2%, M4, BALL, S 22 B0 R GOl D 32 i T2 o i
e R IERA W1 E LT ] R RHEE . 2015(11) ¢ 196-203.

(18] Zsese, AT M. ol TUHT. 76 HU 38 R 32 BUH A BF 58 B % I 8
srarprll ] BEBFIE 59 & . 2011(2) : 16-20.

[190 A BRiEE . F . 5. KERA WAt 283U 0 1A 1t 41k
EEL]] i S R BTk, 2015, 41(4): 219-222.

[20] sk52 L, ZBULRS . A1 #F. TEMUS B0I mo Hr SR E LT ). B
2, 2011(15): 70-73.

[21] TRk, WG, HEME, 5. FEMUK IR RN AL RE 0], 25
HRBET. 2016, 42(2): 140-143.

[22] dkemsk, 3%, o35, AEAHUR & E 3R L2 & 4o ] B
4L T, 2012, 41(1): 96-98.

152

(23] fad-%%, FB5LE. Al K 9 TR 2 9 5T e Do ik ol 0 2 BB R Gt 4 Ak
WO &S PLM . 2007, 23(1); 73-75.

[24] sRARBE. 2250, 227 V5. Ta 8 M oP 0B R A% 42 I a1k % Bt 41k
WEHEAHTLT]. RIS, 2015, 36(24) ; 40-45.

(257 ) 7. Bl e i B i SRR AU B R B e 0 f0 0 M 5e L0 .
[ P B . 2015(7) 3 16-20.

[26] HE Qingfeng. LI Yan-jie, ZHANG Ping-ping. et al. Optimiza-
tion of microwave-assisted extraction of flavonoids and phenolics
from celery (Apium graveolens L.) leaves by response surface
methodology [ J]. Food Technology and Economy, 2016, 34
(4): 341-349.

[27] wifl . T, BUARLL, S5 W0 N 00 PG Ak A 3% 2 Wl i 42 I 5 4t
AE DR AR S KRBT, 2015, 41(6): 207-212.

[28] ALAM M N, BRISTI N J, RAFIQUZZAMAN M. Review on
in vivo and in vitro methods evaluation of antioxidant activity
[J]. Saudi Pharmaceutical Journal, 2013, 21(2): 143-152.

[29] LIN C L, WANG C C, CHANG S C. et al. Antioxidative activ-
ity of polysaccharide fractions isolated from Lycium barbarum

LJ1
Macromolecules, 2009, 45(2): 146-151.

[30] A=FRFk, (s, B 504 ., 45, LD AEABUR SEht S d MR X)),
FE JE Bk & . 2015(1) : 4-8.

Linnaeus International ~ Journal of  Biological



