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Research of antioxidant activity of wines determined
by the ABTS " method
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(College of Enology sEngineering Research Center for Viti-Viniculture s Northwest A& F university ,Yangling s Shaanzi 712100, China)

Abstract: [Objective] The present study aimed to confirm the best reaction time and wine dilution of

the ABTS" " method. [Method) The Folin-Ciocalteu colorimetry was used to measure the total phenol in-

dex of 36 kinds of wines and then 9 kinds of representative samples were selected from them, ABTS" ™

method was used to measure the antioxidant activities of wines with different reaction time and different di-

lutions,and was analyzed the experiment result. [Result] The results showed that the best reaction time of

the ABTS"© method is 2 to 5 minutes,the best dilution range,0. 2 * 10 to 0.4 : 10 for red wines,1 : 10 to

4 : 10 for rose wines,and 3 : 10 to 7 : 10 for white wines. [Conclusion) The study has obtained the best re-

action time and wine dilution to measure antioxident activity of wines by ABTS % method,and there is no

need to measure total phenol content beforehand,so the test procedure is simplified.
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Table 1 Wine samples
FE b %5 1 R i By R/ % (V/V) T2 T AR A AT Bk R
Sample Num Cultivar Location Vintage Alcohol Barrel aged
AR SR R-1 77 % Bk Cabernet Sauvignon 7 X Ningxia 2003 12 = Yes
Red wine R-2 IR EE ¥k Cabernet Sauvignon 7 X Ningxia 2003 12.5 &= Yes
R-3 7R % Bk Cabernet Sauvignon T H Ningxia 2006 11.5 —
R-4 JR BBk Cabernet Sauvignon M Henan 2004 12 J& Yes
R-5 77 # ¥k Cabernet Sauvignon M Henan 2004 12.5 7= Yes
R-6 7 % ¥k Cabernet Sauvignon % Neimeng 2005 13 J& Yes
R-7 7R & Bk Cabernet Sauvignon Jt 5 Beijing 2006 12 7 No
R-8 IR EZ ¥k Cabernet Sauvignon Wt Hebei 2006 11.5 % No
R-9 IR EZEk Cabernet Sauvignon [t Hebei — — —
R-10 77 ¥k Cabernet Sauvignon i Xinjiang — — —
R-11 i Jp Bk Cabernet Gernischt W B Henan 2004 12 J& Yes
R-12 i Jp Bk Cabernet Gernischt 7 X Ningxia 2006 11.5 —
R-13 i} Bk Cabernet Gernischt H il Gansu — — —
R-14 =¥k Blend 7 H Ningxia 2005 — —
R-15 =¥k Blend B Xinjiang — — —
R-16 A B Merlot T X Ningxia 2006 12 —
R-17 HERESL Merlot Hif Gansu — — —
TREER(30%0) HUHLF (T0%)
R-18 Cabernet Sauvignon (30%) & W Henan 2005 12 7 No
Muscat Hamburg (70%)
s Je Bk % 7 BR
R-19 Cabernet Gernischt & Cabernet 111 4 Shandong — — —
Sauvignon
R-20 it 4N Cabernet Sauvignon Wt Hebei — — —
R-21 B Rose Honey 2z ® Yunnan 2005 12 7 No
R-22 % E ¥ Blend ZF Yunnan 2003 12 7 No
R-23 B A Muscat Hamburg W Henan 2005 11.5 7 No
kLT A5 270 S-1 KT Muscat Hamburg W dt Hebei 2006 11. 7 No
Rose wine S-2 B Muscat Hamburg Wt Hebei — — —
S-3 JK &% Blend ZF Yunnan 2003 12 7 No
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4% 1 Contiued Table 1
FE i i ' A i 7 H Ry WREE/ N (V/VD R AR R R
Sample Num Cultivar Location Vintage Alcohol Barrel aged
F1 ] 2 1 W-1 #Z MW Chardonnay Wt Hebei 2006 11.5 % No
XE:G W-2 #HZH Chardonnay ¥ Ningxia 2006 11 —
W-3 #H AN # Italian Riesling W Henan 2004 12 &= Yes
W-4 it AT Italian Riesling Jt. 5% Beijing 2004 12 7 No
W-5 $t A7 Ttalian Riesling T Ningxia 2006 11 —
: [EEATIN YN . _ _ _
w6 Chardonnay & Italian Riesling 75 Shandong
W-7 & 74 Riesling T H Ningxia 2006 11 & Yes
W-8 43 2% Chenin Blanc FriE Xinjiang 2006 — —
W-9 FEE A Semillon H il Gansu — — —
W-10 J MR Longyan N 5% Neimeng 2005 12 7 No
1.2 BRBMEENNE B T IR R RS B R A T R IR R S 0 B
Z IR E AR Wk R AR R Bk (FO) SARTRZ WO 43500 - 40 A 48 0.1 ¢ 10~1 : 10,8k
B 5 A SRR 0.5 £ 10~5 + 10, FATATHE 1 £ 10~1¢ 1.

AR ) 4 BE R BRI 20 g BSTR AN 5 g FHTR
BT IR BRI T ] 140 mL ZE 18 /K B i L i AR AR
S3EL 85 Yo R BRIR T 10 mL AR ERFR 20 mL, 3Lk
M 2 ho R IE A 3 g BRR£R Je 15 mL J5 7K, in#4
W 15 min B E A, NG OE Mgk E, B,
B 250 mL A& ERw . TR EmR T .

17 0 4 7 W AE 100 pL A A 10 mL 4
A7 mL ZEWK L FE 5] BN 0.5 mL AR, 58
¥4, min J5 LA 20 g/ L BRERGAIA 1. 5 mL,
R S MA 0.9 mL ZE48 K, &N 60 min
J& T 765 nm PR et I OB R REAL IR
S B RVUEE Tk ERR, BAN
“mg/L”. W& TR b W T S E R 0,50,
100,150,250 #1 500 mg/L,

1.3 ABTS "ZFllE@EBEMRELELE

1.3.1 R E#hEsfHHBEHFRGHELE (D
Trolox # #fE & 09 BC . H J& /K & B B 6l W 5
mmol/L Trolox Frifi it it 25 W& » 6 F B P TSk &
PR R AT 1 AN Tl v B2 il L4 i B AT 506 ~85%
fH R ARG, M SR, GE
Trolox dr#EE W M E K 0,0.2,0.4,0.6,0.8,1.0,
1.2,1.4,1.6 #1 1. 8 mmol/L,

(2)ABTS TAEW MW BCH . F 5 mL 7 mmol/L
ABTS Fi1 88 L 140 mmol/L & i BR ¥ W IR & » 1
RSN R E TR ABTS T i £ W
AR RTE IR RO AT R R e
A JE /K & BERR B TAR W, 225K HAE 734 nm P K
FHIR G E Ky 0. 7040, 02,

(3) 7 760 T AF b I R R L 5 i ELAR
P B 2 T A A AR 8 T e 4 R o L 2
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1.3.2 mAER mut R ey #w  SREL AT Ak
T 25 P R P A R A L R IS0 pL ARSI
AW RE L, B F 10 mL HZE U, M A 4 mL
ABTS TAE®, 57 BI A 46 F Bef Bl B #2275 S B 2~
10 min, 734 nm P F W2 WOCE, FA4HER 3
UK AN R T A5 H0ORE i 26— 306, 43 T S I 38 7~ il
2 VLW S e A% R0 BT P A g AR B N B JE] Y
TEAC {A , 5.4 24 “mmol /L7,

1.3.3 mE#HBEHAH T WK HRMER 1 3.2,
T sl R b S i A 2 TR0 24 19 4% S A RE A% B0 00 76 R
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(1 402471)~ (3 1304228) mg/L. Bk 21 % %5 W i1
S AR (495 +25) ~ (1 0864+134) mg/L, 1%
A RE A R S B O (189 +12) ~ (387 £ 31)
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Table 2 Total phenol index (TPI) of wine samples

PR W W Rm A/ (mg L D
Sample No. Cultivar Total phenol index
21 45 %5 W5 R-1 R EZEk Cabernet Sauvignon 2 3604184
Red wine R-2 JREZ ¥k Cabernet Sauvignon 2 488493
R-3 IRk Cabernet Sauvignon 2 9274159
R-4 IR Bk Cabernet Sauvignon 2 268+118
R-5 IR EE ¥k Cabernet Sauvignon 2 0274132
R-6 7R B Bk Cabernet Sauvignon 2 1824147
R-7 7% BZ Bk Cabernet Sauvignon 1 880+£120
R-8 7% 85 Bk Cabernet Sauvignon 1 649+105
R-9 IR EE ¥k Cabernet Sauvignon 16354108
R-10 IR EE ¥k Cabernet Sauvignon 2 3964302
S Average value 2 181
R-11 i I Bk Cabernet Gernischt 1596+98
R-12 i B ¥k Cabernet Gernischt 2 0464155
R-13 i Jp ¥k Cabernet Gernischt 1 655+79
S Average value 1766
R-14 =¥ Blend 2 418%156
R-15 =¥ Blend 3130£228
SF-Y{E Average value 2774
R-16 H§ JEEHT Merlot 2 246+230
R-17 5 FE B Merlot 19774201
F-Y{E Average value 2112
B I F
R-18 Cabernet Sauvignon & 1410£152
Muscat Hamburg
U I TR L O B
R-19 Cabernet Gernischt & 1580+101
Cabernet Sauvignon
R-20 it i 44 Cabernet Sauvignon 1649+105
R-21 I % Rose Honey 1877+126
R-22 ¥ EH ¥ Blend 2 260£93
R-23 ¥ 7 Muscat Hamburg 1402+71
SE-Y{E Average value 2 046
Wk 21 7 %5 T S-1 I Muscat Hamburg 741458
Rose wine S-2 WA Muscat Hamburg 1086+134
SEIYH Average value 914
S-3 7K /it Blend 495425
SF-Yg{E Average value 774
A 7 2 T W-1 # Z Wi Chardonnay 218433
White wine W-2 T Z W Chardonnay 298+22
S Average value 258
W-3 Ht AF Ttalian Riesling 325438
W-4 St AFF Italian Riesling 303419
W-5 Ht A7 Italian Riesling 219+16
SEH#I{E Average value 282
[EEEATING
W6 éhﬁggnnjayjéﬁmlian Riesling 82516
W-7 T )4 Riesling 300417
Ww-8 935 ® Chenin Blanc 261+14
W-9 FEFEH Semillon 387+31
W-10 R Longyan 189+12
SEMH Average value 283

PEHCE M & 2 43 0 E (1 400 £200), (2 0004+ EFRS5HAHm FHEEMIEN S 1A E#
200) (3 000+ 200) mg/L H) L1 % 0 KL 5 5 R, P 5 25 0 S B A 4 I AE (200 420D, (300 20) F1
SN R-BGREER) RSGREEH) R7TGFER) . (4004+20) mg/L WM 1AL 05108 W-1(EEZ£
R-ITCHEIEERO FI R-15C=20) s BR 2L A 45 W BE 5 S0y o) W W-3(Bt A &) I W-9(FE %), 1T ABTS
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MR 217 4 0 R 4 R P 2 T AR5,
S-1 Fl W-3 BEAT 1056 » LA E o BN I ] 295 21 L
B1. &1 T LA . A SR JT 4R B S 1 min
N o WO JEE R D0 5 SO 1 main i R 16 J3E Dl 3 i
AR/ GO N 1 min B 4% R T AR AL B9 TE-
AC 5 BBy & &M SC R B /N T Y 2~5 min,
1715 L 7] — 7] %6 985 0 A [) A B AT B SOBE 2~ 5 min i

W AR I e bE S R B B, R-5.S-1 1 W-3 7
SR 2~5 min, W6 BE R LR ME R 439 R 0. 992,
0. 9941 0. 999, B4 2 18 A 470 480 Ak 16 T 40 o 355 Bk
ABTS" " {3 F7E 2~5 min JEACKR 2 L 3X — B[] B
A 2 { RT LA JSZ ke  2E TG YE BE  ARAE B 4R AR TS
(AT H TG 52 W B S Ak 16 1 1 S 1 & ) o RIS
F3IME A LIER R 2 min 5 5 min ()
TEAC 25 KK, 5 G AH G W&, il 2~5
min A fe {3 S I [R) AE 5 A Sz 7 B 8] AT AR 5 15
i 110 B0 T 15 o

R-5 S-1
0.8 ——0.1:10; —m—0.2:10; —A—0.3: 10; 0.8 —— 05110, —m—1:10;
0.7 —%—0.4:10, —%—0.5:10, —8—0.6: 10; 0.7 —A—2:10; —%—3:10;
—08:10;—=1 " 10 —%—4:10, —8—5:10
o 0.6 0.6
: 5 —
WS 05 —2 2 05
o iy =2 —
BEZ 04 —X § S 04 -
—X 2
0.3 0.3 £ S
hd —@
0.2 0.2 F
01 1 1 1 1 1 01 1 1 1 1 1
0 2 4 6 8 10 0 2 4 6 8 10
i [E]/min Time I [Bl/min Time
W-3
0.8 .
—— 1:.10, —m— 3:10;
0.7 —A— 5010, =%— 7: 10,
—¥—9: 10, —e— R Undiluted(1 : 1)
0.6 — . X
- 4
g 05
=2 X
§s 0.4 | *
e
< 03
02 1 1 1 1 J
0 2 4 6 8 10
B [Bl/min Time
Bl 1 A BEATE R-5.S-1 A1 W-3 78 A 8] [z B B[R] A% 2 ' i
Fig.1 Absorbency of R-5,S-1 and W-3 with different dilutions at different time
£ 3 ABTS "HZMEAREEBHER 2 min F 5 min B TEAC &
Table 3 TEAC of 2 min and 5 min determined by ABTS"© method
KE L 42 TEAC/(mmol » L™1) RE 5 4 2 TEAC/(mmol - L™1)
Sample 2 min 5 min Sample 2 min 5 min
R-3 24.0240.62 26.4040.57 S-1 4,.5940.05 7.0840.05
R-5 20.9840. 50 22.5040.38 W-1 0.5340.01 0.59+0.01
R-7 20.6940. 42 22.2140.81 W-3 1.1340. 06 1.2540.04
R-11 12.69+0.43 14.12+0. 29 W-9 1.4640.05 1.6940.03
R-15 24.9840.52 26.7840.95
x4 HEBEER TEACESEABHESENMEXMESNT
Table 4 Analysis of correlation between TPl and TEAC
‘Iﬁﬁ B E S TPI 2R Z‘min fit) TE/\(? JZ N 51:r1in ?’] ]‘"E/\(f
Category TEAC of 2 minute TEAC of 5 minute
B i TP 1
2 2 min ) TEAC TEAC of 2 minute 0.977 1
S 5 min () TEAC TEAC of 5 minute 0.978 0.998 1
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Fig. 2 Influence of wine samples dilution on absorbency

HY 1 2 ] D DA (] 8 A3 50 %) 7 28 0 A il 5
ABTS" " 2 Jif 5 min 2y ] , 1.7 4 i R-3.R-5 Fl R-
15 W%k 0.1 10~0.5 ¢+ 10(J& 2 10, 01~
0. 05) B, IV 5 min Ji WG BE A B G (10 2 7 ot 3
R? 439112 0. 995,0. 992 F1 0. 999; R-7 R-11 # B4
Bl 0.2 10~0.4: 10 2 /0,02~
0.0)F10.6: 10~1: 10(E 2 H}0.06~0.10)
B, SN 5 min J5 O BE A WY A etk B G R A
WK 0.991,0. 999 Fl 0. 999,0. 987, Z43 M7, 41 %
AR BAGECH 0.1 ¢ 10 IO B 5 A i & AR
Kbk (M 1,2.3,5,10 min B AH & R 505 91
0.525,0.561,0.567,0. 574,0. 603) , [ . 1% % 21 %
A B RS BCH 0.2 £ 10~0.4 = 10, st [ AT LA
TG 2 BT A L1 A R R, BRAD A A S AR
B 1 10~4 : 108 2 #25 0.10~0. 400 B}, ]
N5 min J5 W% BB A BH B & %GR N
0.999, (KL 15 10~4 = 10 Jy k2L % %5 105 1Y % A 7
BEATEL . FIRIATRE W-1, W-3 Al W-9 7 B A 80
3:10~7+:10(K 2 # K 0.3~0. 7,5 ABTS" "
SR 5 min f5 MO BE(E AT B 5 00 2 1 fa #, RP 43l
9 0.991,0. 992 F1 0. 985, PH I V& 5 1 7 25 904 4 i

FARECN 3 10~7 2 10,
3 4hiig it

AT 5T 45 H 2 W] - 214 45 T 1 S % i 0 B
SR AR R S B R R RERTU RSN el =
P AL T R A AR 4r 0 AH OGPk, B A TN R ORI
ABTS" " BN J i WO BE 55 8 1 5 & (9 A G, ]
R Ry 16 £ A3 38 B2 07 Bsf 1] R0V A s R 28010 — > A
HE  [R]B i22 45 SRl % 0 4 S e T ABTS ™ 3% 1l 2 4
TR AR TE PE B MER R . TR AT A B A AR AL
BT F, 76 3 B b B Ak B R R AR A R g T
Al [F) BsF 77 7 o A 7 3 B R B0 R 4 T R B AR
3% v A BE A LA PR B . S TR) R R B TR A Y
TEAC {HALA 2 5, X J2& i T 49 10 i P 48 Ak s
PEYIR S ABTS ™ 1Y B0 7= 4 25 51 e — S8 @l 2 0
B S DT 5 W) 25 46 0 1) 0 4 A % P DR I o) (] ot
o K 2 T BOh A A TE P AR B Al B
TE— 2 W 5 B 8] By, TEAC {8 A fig % 0 HL 52 17 4
AP EATEYE . ABTS “ 3B KRR R 9T 2
>R FH B BT A TR PR 0 5 7 vk, FLAR Bt A7 A i B L 461
WL ABTS " [ 7= A LB A= AR R 2 FE (B0



%6 P AR K 4 SRR D

537 &

L A T R Y [ R TR) B AS ) 7 2R AL B A
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e R  ABTS ' ik 38 7 A5 A DAL i 40 ek it
113t — 25 Wi 95 M58 3

AR 00 S TR A T T R R R A A 4R A
A £ A A 0 O R AT 43 ik 0.2 ¢ 10 ~
0.4:10,1:10~4:10 Fl 3 10~7 : 10, {3
ABTS ™ 3 I 7 5 26 T 1) Bt 4804k 0 1 1o I 7 S Il
ST R A R UE A R E AR AT R A T
ARG ABTS ke I 5 78 45 T A1k
T VR 0 B A B W s E] 24 2~ 5 min. 0] H 2% 2 min
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