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Abstract: The quality and health benefits of domesti

n
composition and antioxidant activity,.We determined the content of total phenol by Folin-Ciocalteu method, total flavonoids by aluminum
chloride method, total flavan-3-ols by p-dimethylaminocynnamaldehyde method, total anthocyanins by pH differential method, monomeric
phenols by high-performance liquid chromatography,‘and antioxidant activity by 1-diphenyl-2-picrylhydrazyl method. The results showed that

the sampled domestic wines from -Shaanxi Province-have a high content of polyphenolic compounds and rich monomeric phenols, which

correlated with the. designated origin, and varietal characteristics of the individual samples. However, few samples also contained

exogenously added polyphenolic compounds. No adulterated wines or half-juice variants were found among the sampled domestic wines sold in
these cities. ad&n, high antioxidant activity was detected in the samples, implying health benefits on their consumption. Evaluation of wine
quality wine tasters. is. limited. by the individual competence and personal preference, whereas the current method uses polyphenol
composition.and antioxidant activity to evaluate wine quality and therefore, is feasible and effective in comparison. The findings of this study
could provide a new quality reference for consumers besides that indicated by the price.
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Table 1 Vintage, winery, varietal composition and location of the
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Table 2 Content of total phenols, total flavan-3-ols, total flavonoids and total anthocyanins in wines

e B EREE  EFR3-B SGEEH B/ BREWR  RER-3-BY B
A (mgLGAE) (mgLCTE)  (mgLCTE) cE) T VmgLGAE) (mgLCTE) (mgLCTE) (mgL CGE)
LIHEE & #) £

RI  1626:49.50 1074.17+64.82  624.74+29.9 78+1287 W1 259.1£7.07  73.67+2.36  34.14+0.27 -
R2  2076£7.07 1665.83+53.03 " 952310 3254172 W2 25264354 89.08:1.77  36.13+1.27 -
R3 2181£155.56 1765.83+4125 1108.08£6.35 11574+1.50 W3 274.6£1626 94924059  41.45+027 -
R4  1741£56.57 1199.17+135.53 1.601.67+89.75 11528+0.86 W4 259.1£1131  76.58+1.77  30.23+0.90 -
R5 26314243 1840.83488.39 1015.77£136:89" 226.93+2.57 W5 296.1£9.90  101.17+4.71  58.44+3.63 -
R6  1661£98.99  1057.5 4837241179 48544212 W6 243.1+7.07  89.08£0.59  22.09+0.09 -
R7 1065.83£53.03 . 445.90+27.20  78.73£0.64 W7 261.6+0.71  84.924295  13.88+0.09 -

R8 1265.83£29.46  546.54+6436  4551£043 W8 223.6£2.12  7325+4.12  19.01£0.27 -

R9 1178.33+£11:79  595.90+41.70  140.3146.65 AL R EiE

RI0 1761514.14% 1115.8317.68 471545725 118924257 TI  636£7.07  237.00£471  121.54£181  5537+1.50
RI1 2516+176.78 1732.50+£17.68 980.51+103.35 124.39+644 T2  586+63.64  239.92+0.59  122.82+1.81  56.28+0.43
RI2 1696:2121 1186.67+47.14 604.87+11422 38.53+4.72 T3 7267778 379.92+20.62 174.10£544  64.62+1.50
RI3 15962121 1099.17+17.68  537.56£635  86.16£3.43 T4 1146+106.07 770.00+23.57  34590+0  83.58+1.50
R14 16912828 1036.67+35.36  55231£544  94.50+1.50 # A FZE

RI5 1861+14.14 1207.50+53.03 618.97+1632 151.99£11.58 NI 101142828 328333536  7.73+0.82 -
RI6 1821£113.14 1082.50+64.82  488.85+11.79  39.59+322 NI2 2591+141.42 1224.17+29.46 2245.51+40.79 -
RI7 1856+205.06 1486.67+412.48 518331272  36.56+1.07 #HA FZH

RI8 1516+162.63 1165.83+29.46 640.13+3898 66441043 S 11810  715.83+41.25 373.46+28.10 38.53+3.00

E: R AAME),
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Fig.1 (a) HPLC map of 15 kinds of individual phenol standards; (b) AP AE AR e a5 he-3-lE o &
Individual phenol chromatogram of sample (R5) BT AEREE R, ZONARE RN 02—

N T BB TR 2 Y BT RL, RA SR P PR R A, ReSe B be-3-iE s R
56y 25 HTHAD A A5 BOAH B OO B A X3 HIENSAL, T2 A A & & Bhe-3-1, HLR &
KRBT T BRI (Bl 1a, b), X% J/L FILRRRILRRKBE TIREE S E 2 IEE] T 96.24
PRI AN RAIE . 5 77 % T o HL A B 2 £ mgL. 26131 mg/L. 1642 mg/L, A& K k-3-H5
AP bE3-EER AR OLR R ARIER. B TR 2K E TG KEN RH RIRIAR . WE )
RWETIRE. RRET LR RRE TIRER, HoxH FHRSAI &, SRR ) LR R AFAE
WIPIIRTE R VAR B S e B A EE R R 2 A P

=3 AEEER-EEE (mg/L)
Table 3 Flavan-3-ols content of wines

EAE EC EGCG ECG B C EC EGCG ECG
L F HE & #28

R1 6837619 3147093  0.72:0.13  2.01£0.04 w1 4.55+0.60 2024027  0.112£0.01  0.36£0.05
R2 113.39+437 6331+2.40 0.77+0.61  7.57+0.88 w2 8.39+0.52 1.69+0.03 - 0.22+0.06
R3 158/00£1.61 82.92+124 1274027  8.69+0.83 w3 4.68+0.11 2.68+0.11 - 0.62+0.00
R4 50.2242.75  37.02£1.85  0.55£0.07  5.81+0.02 W4 2.83+0.06 1.09+0.03  0.1120.01  0.46£0.05
RS 124114249 62.08+0.75 - 3.90+0.18 w5 8.70+0.53 1.89+0.15  0.09+0.00  0.61+0.04
R6 39.35£1.38  18.2120.62 - 1.36+0.11 W6 2.29+0.14 0.76£0.05 - 1.04+0.06
R7 38.56+0.98  18.38+0.82 15.18+0.59  0.74+0.24 w7 0.39+£0.02 0.09+0.01 - 0.67+0.06
RS 35.2542.63  15.92+1.09 - 1.28+0.34 w8 1.33+0.53 0.50£0.23 - 0.39+0.20
R9 50.03+6.85  22.81+2.53 - 24240.11  MALF B

R10 32.05£3.11  13.60+1.77 - 2.81+0.37 Tl 31944327  8.83+8.52 - -

HTR
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#LER
R11
R12
R13
R14
R15
R16
R17
R18

83.04+3.28
43.31+0.75
51.42+2.68
50.11£2.35
60.9849.14
18.85+0.07
2546 £3.71
48.51 £2.41

67.92+1.40
28.03+0.66
26.28+0.13
25.60+0.86
23.91+2.47
7.47 +£0.13
10.37+1.65
20.88+0.09

0.50+0.03

2.74+0.53
1.21£0.01
1.81+0.69
1.58+0.54
2.50+0.13
0.4840.16
1.77+0.34
2.72+0.07

T2 12.42+0.14 - - .
T3 39324139 9.69+0.24 - -
T4 39.00£50.73  11.67+14.68 -
FAF HE
N1 3.05+0.98 0.67+0.12 - 0.19+0.01
N2 96.24+15.06 261.31+42.16 - 16.42+2.81
HAF 28
S 25.76 +4.36 - -

HAAME],
222 EHABE

BN S ST (1) 3 — KR 5y, FERIE T4
ER B LLEA)D, FRil R EEE R R A,
BB A TR A A skl SRR A
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* 4 EEREEES 2 (ng/L) \
Table 4 Flavonols content of wines

EAE MPERE FT B MERE FT B MbERE FT B MPRE FT
LR E LLFH EB R R AL H 208

Rl 5.59:0.19 498:026 RI0 3414043 2408033 WI  018£002 043£006 TI - 2.26+0.53
R2  344+40.13 249+0.10 RI1 1.14+0.04 W2 032+001 0.73£0.02 T2 - 0.89+1.04
R3  095:0.01 1.08£022 RI2 0.29+0.01: W3 0.40+0.02 0.36x0.02 T3

R4  096+0.04 1.71+0.10 -R13> 3.76+0.10 W4 021000 0.51£0.00 T4

R5  4.58+0.06 3.61+0.02 »RI14/ 3.34+0.11 1.7320.02 W5 0.1240.01 1.40+0.09 # A ) %)H

R6  239+0.09 036+£0.02 RI15. 529+0.61 3.18+037 W6 029+0.01 0.93+0.04 NI  1.7240.17

R7 1524008 0.30£0.04° RI16 3370112 327+0.14 W7 0.06£0.00 046£0.04 N2  0.99:0.16 10.00+1.86
RS 1.% 2.16+0 R17 3.16+0.58 1.45£025 W8 0.13£0.05 0.15£0.06 #7A F#E

R9  3.0740.26 . 1.71+0.15 1.49+0.02  1.07+0.02 S 1.860.15

i ﬁ@%ﬁcﬂméuo
zm{%& R

TEREIE T IR IR T/ TR, A
FRHAHE BT, F5R. WREAFR. 7
IR NEIHERSE )« X FRIE PR (MIMERR . X &2
2. BTERRR 2 eATHIRTA ) 8, Fanzone fRiE RS
PRI R A 26 ¥ v 10 2 B R SR, SR, A
EER (R 5 Eon, XWERERKFRE EENBmIRE
VIR, X A]Re-S A R O

TELL AR, 85 R ERE B TR R ERR R
FEORHERE 7, 3K 5 R 7 B RO A 21751 0 1Y =
TR B TR A 10, S8 a1 A
[, 7EEREWS, SRR BRI R .

7K A R TR I YA A T Fh ARSI . BT 2 (0
FhET BRI AN A, WEBEETREERN 81146
mg/L, AR B i T RE R R FLAE AR o el R 5
T ANER IR R B T BT S EALE,
N 166.56 mg/L. 52 FAIBE LT 6 2 1 -5 R0 3, %o
FREIR R 7 5 20 A
224 THERANHER

ZiE (R 6) LoR, TEATATEFEHHERE FIZR)5
P 2 S BN S AR B oy o T T RIRTE BT AT VRS A
S BT 1 mg/L, FERRLI 2 VAN EH 28 4
AR . PR IR E AN S R m, £
BB, SHEHNARE, EEBRIE
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BRI O S DO e R & 2 5

TEAFNERET, SRR & EZIRIRK, TEIX 45
=5 BEIENZEXPIZE S (ng/L)

Table 5 Hydroxybenzoic acids contents of wines

R EREIER.

B AEE ARTER AR KupEr B AER AT RADEL KA R
L H A EEIER
R1  0.81+0.03 27.18+0.81 1.96+0.06 15.04+048 W1  0.12+0.01 0.87+0.11 6.00£0.80  0.35+0.02
R2  1.16£0.03 36.14£1.41 191+0.04 1526+0.19 W2 0.170.13 2.44+0.07 1.61+£0.04  0.31£0.02
R3  124+0.04 36.36:0.46 595+0.08 53.13£0.85 W3  0.03:0.00  0.96+0.07 5.69+0.34  0.26+0.03
R4  061+0.03 21.92+1.17 7.88£040 13.13£0.16 W4  0.15+0.06 1.12+0.03 6.70£0.02 ~"0.36+0.00
R5 09240.06 47.33£0.98 2.03+0.00 11374055 W5 0.08+0.01 1.4740.09  2.14+043 10.56£0.02
R6  1.96£0.03 39.71x1.30 5.72+0.16 - W6  035+001  235+038 2.35%0.12 A
R7  290+0.05 27.31£0.90 4.83+0.24 - W7 0.110.00  11.41+0.58 595050 =
R8  3.15:029 57.52+334 5.18+0.24 - W8 0524022  1.72+140  2.58
R9  2.04+0.19 45.95+3.88 5.06+0.29 - HRELF B
R10 228+0.16 39.15£5.16 4.65+0.54 - TI 150126 /7 2876 £19. 6.02+1.40 -
R11  1.71£0.02 70.74£1.94 5.1320.01 - T2 038022 . 752+896 . 3.64+4.07 -
R12  2.06+0.08 36.94+0.31 5.72+0.16 6.49+034 T3 - 1478090  9.52+0.37 -
R13  246+0.07 31254022 7.20+0.04 11.16£1.67 T4 049+022° 122941552 4.94+5.96 -
R14 2544040 30.52+143 654027 839+2.95 #HAHNEE
R15 2.80+0.76 26.18+3.10 4.94+0.55 - 1 0.75:033. 811.46+15533 4.30+0.53 -
R16 1.88+0.02 23.55+0.52 2.42:+0.02 - N2 72554044 \;6.56i27.99 4.47+0.95 -
R17  1.52+0.15 24.33+4.38 3.69+0.60 - ALK #B
R18 0.95+0.09 12.15+0.38 1.98+0.08 - S/ 130£0.15 7 23.05+2.51  5.53+0.63 -
E 4O RTRERALME.
=6 ;W%mﬂé@i (mg/L)
Table 6 Hydroxyci ic acids contents of wines
B odER FTERBR  SRER (M B kB MR BRRER HER
LLF £ & %) &)
Rl 1539+048 0.50£0.15 2.76+0.06 4.38+0.13 W1  3.50£047 035+0.05 1.64+023  0.38+0.05
R2  7.77+030 . 0.76:026. 1.42£0.04 228+0.09 W2  3.90+0.09 047£0.01 0.50+0.02  0.25+0.01
R3  27.06+0.22 3.83022 244001 W3 463031 048+0.03 0.56x0.05  0.58+0.03
R4 .04+0.32 12.61£0.56  1.49+0.07 W4  4.81+0.02 0.42£0.00 1.60+0.13  0.78+0.00
R57 13.92+0.24 2.7040.06  3.07+0.05 W5  4.17+027 0.49+0.03 2.87+020  0.63+0.04
754037 0.64+0.13  10.15£0.31 4.11£0.13 W6  6.97+0.35 0.40+0.02 4.05+022 1.40+£0.07
é7 8.9240.30. 0.47+0.00 12.82+0.63 3.86+0.12 W7  2.11+0.18 021£0.02 6.86+0.61 1.65+0.14
R8 1270071 0.61+0.08 9.25+0.48 5.73+0.35 W8 221+0.87 0.13£0.07 4.56+1.82 0.58+0.23
RO 1.932+1.00  0.39+0.02  6.01+0.56 3.31+0.33 HkLLF &iE
R10 /1045137 0.62+0.07 7.54+1.03 3.45+044 T1  7.09+6.12 - 7.85£0.59  2.35+1.99
RI1  4.670.14 0.56£0.02 7.46£0.14 2.1240.06 T2  1.40+1.57 - 4.90+£5.90  0.49+0.56
R12  550+40.11 037+0.01 12.26+0.03 2.69+0.05 T3  3.13+0.13 - 11.9140.63  0.92+0.05
R13  5.1540.10 041+0.01 11244026 2.94+0.04 T4  1.7042.04 - 6.00£7.56  0.31+0.05
R14  455+40.13 037+0.01 10244035 2.68+£0.11 FHRFZE
RI5 11.08£123 0.50+0.08 6.00£0.69 620£0.70 NI  286£027 022+0.02 3.64+1.77 1.17£0.12
R16 9594021 0.59+0.01 6.514022 521£0.11 N2  4.62+0.77 0.81£032 6.38+1.03  1.44+0.23
R17  6.11+1.18 045:0.11 9.16+1.97 3.98+0.73 # A F Z)iH
RI8  142+40.02 023+0.00 5.74+0.02 091+0.01 S  3.19+0.34 - 7.66+1.03  1.42+0.14
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E O RTRERAMLNE],
225 KX

IFEMEE o1 P87 5 N oo S i E SR
SR fCA<1 3] 30.0 mg/LMY, HE A, A
JRE. RIS, SRR S EH RIS,
R THOR, (EARBFFCA, B s A R R 2
BIMRK, T, RRNAESE SRS T

0.6~3.5 mg/L Z[a], HH&WE+HZ2HIKT 0.5 mg/L,
RAR Z A NFRIE R —2™ P prildkLr s & i
AR s X L 7 B o i 2 P Ao B e 2
RSEEARRINE R B EE, MAAE# R
HPT A AR, v 0.22 mg/L o I 5E A 7R A A T
A AR EN 0.68 mg/L.

R7 AEBEELSE (me/L)

Table 7 Stilbenes contents of wines q | 4
ks EN-F ¥ B RAGREE EHE  RAAERFE  BH VEN-E &3
4L H) 2] LR EB a# & LT E) i
R1 1.61+0.08 R10 0.700.10 wi 0.06+0.01 Tl -
R2 2.52+0.10 RI1 1.73+0.13 w2 0.27+0.01
R3 3.42+0.03 RI2 2.36+0.05 w3 0.10£0.01
R4 1.81:£0.09 RI3 2.17+0.00 W4 0095001 T
R5 1.55+0.06 R14 2.030.02 W5 0.11+001 I Hin
R6 1.330.05 RI5 2.42+0.26 W6 1.80+0.09 = N1
R7 1.97+0.03 R16 0.64+0.02 w7 0.32+0.03 NI12 0.22+0.03
R8 1.76+0.08 R17 0.86+0.16 8 0424017 | HEFHE
R9 0.67+0.04 RIS 1.10£0.05 S 0.68+0.05
A RTRERASNE].
2004 £ [ AR AT % T b 700r CIDPPE
WENFIE S, MR TR A S 600 - o
AT RWT LR H, TR ﬁ&h%ﬁi%éﬂ}iﬁ? S so0frh a B =N
TR G S SRR T B 2 g 400 F
— AR RS R —, T AN N B ook
ARG B2, AR, B 2 Ll
] P8 A S A AN BT ES R A . (BRI = ook
AN it T SRR VG SN IR N 2 B 24
o Ve OTWI W2 W3 W4 W5 W6 W7 w8
C ~
23 HAMG A i N
G 1 4 P 0 A 27T
AL FEIEBR RSV A U AR :'i 15000 |
VAl 5T
a 20000 3 Ef 10000y
. [JDPPH =
5000
315000_}1 ﬂlﬂ.ﬂ. lrﬁl l ,
EJ Boam f iR 0 Tl T2 T3 T4 N1 N2 S
& 10000 2 WEERALAENE
lc‘: Fig.2 Antioxidant capacity of wines
& 5000 vE: a: 4] %)H DPPH 14; b: & # %78 DPPH 14; c:
AIRIRIRINIRIRIRINIRINIRIRIRIRINARID ke AR %) £ DPPH 4.

Rl R2 R3 R4 RS R6 R7 RE R9 RIO RII RI2 RI3 Rl4 RIS Rl6 R7T RIS

Pl 2 Dkt i 6 A e T R AR A L RE TR 2
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ANE R BT P AN R R E BN ) R
W L 2R &R T A RS2 R, (6515
AR NPTELEE 2 R AR R ¥, SRE
s ANFEZERH AN PR RE I ZE AR R, A
I A PTAEAG RE ) S s T R AL T 1 B RE
77, TRRLLE &N S s T A TR R ). 4D
AT RIPTEILBE /IEAE 10822.73 £ 19388.62 uM
Trolox &, %N MPTANEE/IELE 505.28 F
603.15 uM Trolox 4. BE4L (*F-33) 5439.98 uM Trolox
MED) KPR RS, LONARENR
Fio BIRAEETET, sREEPTEMBE) (2121.18 uM
Trolox 45 5 EMIEARLL, MAEHE WAL
e 77 (22625.06 uM Trolox 24H) HLLI % I0 5 .
Li #3121 DPPH H HIEIERREE A
ZIA AT 4190 F1) 21362 uM Trolox 45, 7% %)iH 82
#1122 uM Trolox X4, KL %78 1402 £ 3410 uM
Trolox &P, 52 ML, Bkt E =4 R HE
TR RS, BRI R ER .

3 ZHig

A LA P 7 85 R A A REA, SR A
HE BB SHEAE S, AL B R S B
. BEF, B E AR E LRI
e, WARELRCEE, PR R 5
CRIRIIAAL, P SREAE . W\ PR ALY
R, 4 A A T BB
15, (EAT AR R 5 T 7 SR AR
MR L, BRI AR LA e
AT R B S AR, W Z R R
LA IR, G T B P A A5 B KT
U TR R T E SN S Y AR,
RIE H Hi S TS
. 0 AT, R
5$%§% AT B R B, 2 PR Tl
T A NG AT LIS . ORI ST B
AR IR R P AT ATI0, 472 42—
i, AL BAT I TR B AR R R A 5
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