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Abstract: The optimal reaction time and the antioxidant activity of different types of polyphenols isolated from red wine were determined
using a micro-model of 2,2-diphenyl-1-picrylhydrazyl (DPPH), 2,20-Azino-bis (3-ethylben zothiazoline-6-sulfonic acid) diammonium salt
(ABTS), and ferric reduction abilityplasma (FRAP).assays. Using Trolox and vitamin C as controls, the reaction processes of different types of

red wine polyphenols in DPPH, , and FRAP systems were dynamically monitored, and the antioxidant activity of red wine polyphenols at

different concentrations were calculate e results showed that the optimal reaction times of DPPH, ABTS, and FRAP were 100 min, 240 min,
and 370 mi eswively. Different types of red wine polyphenols were similar to the antioxidants, and their antioxidant activity showed a
dose-dependent relationship with concentration. The correlation analysis suggested that epicatechin, polymers, oligomers, and anthocyanins
were the main components affecting the antioxidant activity of red wine and could be determined as indicators for red wine quality control. The
micro-model of DPPH, ABTS, and FRAP established in this study was simple and reproducible, and demonstrated low sample consumption.

Key words:/2,2-diphenyl-1-picrylhydrazyl (DPPH); 2,2"-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid (ABTS); ferric reducing ability
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Fig.1 Changes in the inhibitory percentage of the DPPH radical with red wine polyphenols
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B, ANFIRLE N5 W S B Fe'-TPTZ &
G WIE B A T T A, B A Trolox Al
FeSO, %} Fe’'-TPTZ K &WIHIE R A7) MIA FTFEAE,

Vi B 59T Trolox A1 BeSOu A EL , A 21 B[]
HeailZmA a9 —FEReE A 2 LEIHTEA
WA, A2 e AN

22 #% DPPH,
y =

S #1 FRA N I 2

x

T EAFEE . DPPH. ABTS il FRAP VAN

4 TERE, X IR A h 2 0% R DL SRS L

iﬁﬁ?%%\}
LU AVIEYITE RS RE

Table 1 Regression equation and relative standard deviation (RSD) of red wine polyphenols by DPPH, ABTS, and FRAP assays

DPPH/(umol/L) ABTS/(umol/L) FRAP/(pmol/L)
Compounds
Regression equation RSD/% egression equation RSD/% Regression equation RSD/%
Polymer  y=0.545-0.432x(R’=0.997)  1.33 687x(R*=0.991)  1.38 y=0.033+1.013x(R*=0.991)  1.01
Oligomer  y=0.560-0.467x(R=0.994)  1.95 652-1:865x(R*=0.996)  1.73 y=0.020+1.923x(R*=0.999)  1.46

0.710-3232x(R*=0.9991) 197

Epicatechin  y=0.473-0.692x(R*=0:990)  0.83
Anthocyanins  y=0.521-0.414x(R*=0.993) 191 y=0.642-2.232x(R*=0.996)  1.13
PAs y=0.602-0.084x(R*=0.997)  1.57 y=0.592-0.396x(R*=0.998)  1.45
Piceid 1.83 y=0.590-1.430x(R*=0.993)  0.44
0.92 y=0.727-0.937x(R*=0.996)  1.66
1.02 y:0.741-0.782X(R2:O.9996) 1.18

y=0.076+2.659x(R>=0.995)  1.39
y=0.083+1.259x(R>=0.994)  0.95
y=0.062+0.340x(R>=0.999)  1.29
y=0.058+0.334x(R>=0.998)  0.56
y=0.020+0.605x(R>=0.996)  1.67

Trolox

y=0.043+0.306x(R*=0.998)  0.97

LR R TEFURMSE R, a2 s
YA AT Trolox Vo) FEZ M Il N 5 HIE R H
HLEGAE Fe* IPTZ RE I MLk R EF, HFT
FREBINT 2.00%, FFEER. FLBBHA S
7 DPPH. ABTS Al FRAP #7460l &8, BEA M
Rif. [N, 54£4 DPPH. ABTS 1 FRAP A&l
FARF=PIHTE TGV I VA B, AR SOR FH bR 3 2
SEHEET 96 FLARASINZLIE FR AR AR Z Iy L &5t
FATEME MBI IER, AMUTVE S, EENR
if, HAEWSEIINE 3~4 MRS 2 MEYE P g
PE, XK KBIFIL) T SRR Ao
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MRS T Hpr e id . X T His iR (Trolox AN

s A Trolox A1 Ve K, HERJLARMPUEMTE
iR MR, RILRER. ZHRAE &
T AR SR A 5 18] A W e A P 2 R
AT DL LA i Ay i 2 PG %) o B A i 4B A

Vo), HZMRIEY TR, Hote ity
< 2 DPPH, ABTS FI FRAP JEMERLLE I LU AMHIMEWE M ER KT
Table 2 Antioxidant activity and linear range of red wine polyphenols by DPPH, ABTS, and FRAP assays

DPPH/(umol/L) ABTS/(umol/L) FRAP/(umol/L)
Compounds
ECs Linear range ECs Linear range FRAP value Lingar range
Polymer 575+7 218-762 153£2 87-218 6.24+0.06 136-407
Oligomer 560+11 52-724 144+2 54-323 4.5140.07 218-547
Epicatechin 24742 52-523 10642 21-157 11.06+0.15
Anthocyanins ~ 543+10 52-723 123+1 52-206
PAs 2537439  1084-3251 57348 325-1084
Piceid 1674+31 619-2062 133+1 52-309
Trolox 6866 209-1044 380+6 209-522 209-1044
Ve 86719 256-1024 44745 102-512
FeSO, 400-2001

7Z: PAs=Phenolic acids.

H AT AR Z ALl b a s 77k, W
HPLC-DPPH V2%, ZHIERAIEL. miBmEfiL. ]
HAHTHIRR . AR, AN FESERY A S 2
HEAE, HPra RSN, k314
%E@Hﬂ‘l‘ﬁﬂﬁﬂﬁﬁ%ﬁJE%%%F%EPE‘Jiﬁ'r‘ft
MZ M EY), Hxf DPPH H HEE R
TR FEE AR 28 (R B 4L A4 571) ) « HPLC-
RERIN LR A S N B LR ME 1, FANRE
BARIPUEATE . R, LR AG I v RaE
FAFIAUBGTE T Trolox F1 Ve 3k FhE [AIA 8L (1)
TP 7 o« X6 T I TR ) B 4
Wk, AT

P, i 5 MUSEL %56 th 125 Rt se R . i
4B L SRAEL, 7B DPPH Sk, A

FIZNZAS T, MR ILA DPPH [ 3
RGN T 10%~35%A 47, (KREMAST DPPH H H3EMH)
PRI T 5%~28%4 47 JRNATH, 2.00 mmol/L
RS S5t DPPH H HZEMIFIHIZRA 14%4
i, /T 0.30 mmol/L £ 544X DPPH H HAE:A4]
HZR, T2 2 SN P & AR, 2.00 mmol/L RS
A%t DPPH [ HHESMH 218 3 48% /2 4 it |
0.30 mmol/L % %kt DPPH [ HF:MHIHIZE ., 2 1
BT, ARG S50 5 MR SR 75 2RI B I B
(] R RAERE St BT SIS P AN TR o

WhoT B VRIEIS 7Y DPPH. FRAP 1 ABTS %3
AT L0 PRI R Z B S PRI AT 1
BiE W DPPH 722K 200 uL ) DPPH TAF# 5 5 pL
FERIERIE N R NAR R, TR TIE R, e
KK 517 nm, [RiEF(A]N 100 min; #74 ABTS % 200
uL [ ABTS TAEWS 10 uL #E SIS HAE A VAR R,
TEZWR TIFE RN, WERKA 734 nm, KBEE
240 min; {7t FRAP ¥ 180 uL [ ABTS TAE#5 5 uL
FERRBRIENIRNAR R, 16 37 CHEE M, Wl
K8 593 nm, BFESTEA 370 min. 28R FESR
B, FTIAE O 7E — B MR VO N RO R R AT
(R>0.990, RSD<2.00%), HFHHRZE/NT 2.00%.
VLI A SCH ST LT 96 FLAR G b ASOHE: I Fr) g 224
DPPH. ABTS F1 FRAP $ 4 0I5 Vi AR A n] A 14
S GERTTEE, AR NS R RN A E R R R AROR
AW TSR M LI AR o [T ECso (B FRAP 153
B, RILFE. ST LOHIRRMASE 5 4
BEPEATE R Ry . Rk, AR BB X
4 B AT IR RIR AT
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