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1 MBE57FE
1.1 R 5iF
WRER A N 5200 5 1 7 DX DURRII FE A [ 45 473
Y 7% 5 2K (Cabernet Sauvignon, CS) % %5 1§ Fl g
W Bk (Cabernet Gernischt, CG) % , H [F]— &
Fifr AN R AF 53 1) ] 2 T 44 SR FH A ) A TR 3 T 202
77 TEAR R I P48 25 A T A, LA AR AR S B
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Table 1 Grape cultivar, vintage and astringency

intensity of 8 kinds of dry red wines

B A o A S BRTR
BAE 1 PR 2011 0.63
A2 PR 2012 0.69
BAE3 PR 2017 0.66
B4 7 Bk 2018 0.63
BAES #E 2R 2010 0.48
B 6 L2 3 2011 0.26
BT A2k 2017 0.37
B A8 E 2018 0.43

(H)-LER (-)-FRILER (-)-RILER
WETIRE . (+)-FRILER () -RE LK R,
(—)-RREILZE R B T IR (21E>98%) , ¥ I
A= Wy R A BR 2 7 Toyopearl HW-40C B B
i, H A TOSOH 722w ; 2= il 35 2 1 (4l >98% ) ,
FE[E Amresco 2~ Al ; R  ONE (A ik aigl ), & H
Tedia 23 7] ; [A) 4 = , 1R 04 AR 27 B A7 BR 2
Al s STREN R AL Ty A FRA B 5 fR ARy
R REFEREARAF; =ML LR OME .
VIR WL (23 Braigl ), va )1 v Bie A TA BRA W .

12 NE5iEF

UPLC [-Class i &= 808 AH (354, B E Wa-
ters 23 A ; Cray—60 %850 —1] WL YEOL B it 56 %
FEAE S F) s RE-52A Jief% 28 R AN, b 37 5@ A= AR
8T FD=1C=50 ¥ ¥R T4 AL, b st 1 2 FE 52 56X
ar A PR A TGL-18M m# R VRO HL, B~
WAASCES O LA A B 2 HD
1.3 BEREENENLIERONE

TP AR B R S R (A R 3 ) pHL A B
(N 5 2 B R 7 T 0 B A 0 )USIARY O k| B A 4
PRIJEZME 3, TR,

1.4 BEBEYBRHNE

AT 2 T b S T AR T B 0 48 2 IR
T RO Iy vk
1.5 BRETEEMNE

e BRI R B N R AR B -
LR b/ TRTIER N
1.6 HESER-S-EBRESENNE

W10 mL BRI A SFR IR IR SR, et 4k
¥% 2 min,3 500 r/min 4 CE.{>» 3 min, TE A3
UM A BUAR T % 78 K AX 35 “CZE T, 3% 1
Pt V75 i R L 28 0.22 wm A HLYE B 98 )5, F-20
CUkFE - A7, T UPLC 43017,

UPLC 3% %14+ . R F§ ACQUITY UPLC BEH
HILIC C18 %4 (2.1 mmx50 mm, 1.7 wm) . #i 50
HH A R IRBUECR 0.2%5 1R B9 K W 1, T3 A B
ARTIE A 4:1 19 2B £ 0.2%85 B2 /K IR 980, B vk
Jiii 72 ¢ :0~6 min, 10% B;6~9 min, 10%~15% B;
9~12 min, 15%~20% B;12~13 min,20%~30% B;
13~15 min,30%~10% B, i 0.2 mL/min; Ak .
25 C; FE ML 4 C; KD % K . 280 nm; #AE & .0.5
pl, PRuEMZ e 2,

1.7 HBERTEWASHNE

¥ 50 mL W _EFE ZE Toyopearl HW—-40C #E
A (30 mmx250 mm) , 4K K 28 300 mL 0.05% 1
SRR 300 mL HEEK (PRALEE 1:1) 0
150 mL YR /7K (PRBLEE 2 1) 6 50, Wie 4 P T 358
43, E 38 C T Wl Mk 4 LABR 22 N, I 5 T R
FHEHLGR T, T-20 CUKF AT

W BT HAE T 10 mL (535 B B b B0 1 mL
A SR B 2R =B W (5 A 0.1 mol/L #h iR
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Table 2 Regression equations for six kinds of flavan-3—ols monomers
AR A% % B 8] /min AR AE 2% £ 8 Bl /mg- L FE FH(R?)
GC 1.198 y =403.72x + 539.13 1.72~110 0.9990
EGC 2.013 y =464.27x + 934.92 1.72~110 0.9990
C 2.418 y = 1346.4x + 4063.9 2.81~180 0.9991
EC 5.282 y=13779x+ 5116.4 3.13~200 0.9992
EGCG 5.734 y =2318.5x + 5157.1 2.03~130 0.9991
ECG 11.591 y =4253x + 7539.8 1.64~105 0.9991

(1 H B U, 50 of L 1 TE] 2R =l #1110 /L 19 H 4R
MLER ), 85 B R A9 T 50 CCHUE 20 min, SR )5 il
A5 AR TS 40 mmol/L 2, 1R 4M ¥ W DL 2% 11
B BB R =148 0.22 wm JE R IS I8, 24 U-
PLC T A B G R T WA A 73, Gk &1
[ I, S5 Kennedy"™ ) 7k,
1.8 BTN

WRBIEA /N 11 25 AT 5 25 104 5 2% SE A
H 235 L U 2 i i B3 4R, 7E VP TTS RE AT, R 40
ST /NG D R AR OGN, IR AN TR
WX IR (3 o/L B 7 ) SR (3 o/ L A1 1R ) it
(15 o/L BEBE) 95K (15 mg/L R 45 7°) Z [a] i) 22
5o ZJE R EE R Y 1.0,2.0,3.0,4.0,5.0
o/ L B BT AL v WA T I 52 0 N TP A
T PFH I, SR F A B2 1 X Vi R AT PE AN
5 00 AR 4 IR 3 A o AR 2 S
1 s, JLPRGEAE, RITH 58— 300 R

Ja B oKk 2 Yk, I REE 5 4 TF 1 B
BERE , BAEXT T —IE BT PR A 2 A A 1
30 s, BEEERIEMAE 5 min N 58,
1.9 #HiE4E

& H Microsoft Office Excel 2013 F1 Origin 9
PEAT s b FEAT L 22 ), F AT IBM SPSS Statis-
ties 20.0 FEAT W 3E ML o0 A A Lo 0 AT

2 HERE55MH
21 EMBEAIERNBEYMRSESHT

23 25 TR A I RE S )RR B AL 4 A A
Ky E i, K ARk A A SR S R
5.73~6.06 g/L. Z [} ,pH {HTE 3.76~4.07 Z [a] , I &
1E 11.51%Vol~13.69%Vol Z [A] ; g Ji B 1 4517 1
SR TE 4.89~6.58 ¢/l Z [8] ,pH {E7F 3.85~4.17 Z
8] B FEAE 10.07%Vol~11.75%Vol 2 [a] , X} F W2
Wy BT, A B R A A S i AE 1 368.65~

®3 ENBLEGNBMEVREE
Table 3 Phyto—chemical indicators and polyphenols contents

o T AL AL IR AT By % 4
B/g- 1! pH 14 B 1%V ol % ®/mg- L7 # &3 /mg- 1!
RAEZS
2011 6.06 + 0.00* 3.82+0.01° 13.30 £ 0.00* 1 847.84 +34.10° 40.44 £ 1.99°
2012 5.79 £0.13 3.76 £ 0.01° 13.34 £ 0.01" 1670.32 + 18.04" 35.39 £ 4.56°
2017 5.90 + 0.03* 4.02 £0.01° 13.69 = 0.06" 1 368.65 £ 13.42¢ 163.20 + 0.02"
2018 5.73 £ 0.00 4.07 £0.01° 11.51 £ 0.01° 1 479.89 + 62.05° 250.77 = 1.67°
%7 3
2010 5.33 £0.00° 3.85 +0.03° 11.24 £0.01" 1567.95 +43.12° 31.41 £2.57°
2011 6.58 £ 0.05° 3.87+£0.01° 11.75 £ 0.03 1288.37 +35.86" 34.74 +3.49°
2017 542 +0.13 4.08 £0.02" 10.07 = 0.05° 1195.95 + 31.46° 140.14 + 3.94"
2018 4.89 +0.10° 4.17 £ 0.03 11.03 £ 0.14" 1012.99 + 15.18¢ 223.53 + 6.03"

TE 55 R AR TR N P I bR i 227 W) B [ /NG 5 B 38 7R 28 Sk J 2% (P<0.05) , R Il ,
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1 847.84 mg/L 2 [8] , s e 2k ) 4 179 1) 6k 1 % i A
1012.99~1567.95 mg/L Z[0], AS[R)AF- {7 18] i iy &
AR EZESR, X GE R A FAE G [ i S0 5%
P25 T 2800 . HAh I 5 TR 4 T 0 4G
R AE 35.39~250.77 mg/L Z 8] i o Bk 1Y A6 (0 FF
T AE 31.41~223.53 mg/L Z [i], HH: 5 5 bl 5 P
PR Ff ) 1 A 4, 5 I S AR ) 4, iX 5 Chira %%
ROTRIE 5 285 AR ]
22 RETHEENH

HI &1 AT, A ) 4 2 0 A o 1 BB T A
7 20.28~75.50 mg/L Z [8], e e Bk A 450 1 B
TH U BT AR E R AT, BRI S
BALTE S i A7 A RS MR BT Y
ST B I T RRER XS R0 S g
R FM PRI AR T AR Y B
BEIE W TR A TE PR BR A R ) R 2 R A LA
B AU RS B 6 R 74, WA P 1 & g
Wi B AR
23 HBEAHEKR-3-EBRESENH

TS K AR ] HPLC 3 ] i 0 5 1 4 255 7
# C.EC.ECG .EGC Hl EGCG 5 il B fA & & | H
o 7E T 40 AT L, C(33.81~51.04 mg/L) Al EC
(37.60~50.89 mg/L) 7 & AH X # 7, EGC (3.68 ~
5.87 mg/L) 1 EGCG (1.45~6.22 mg/L) X Z ,ECG
(0~2.39 mg/L) &% & ik . Quijadamorin %R H]
HPLC-DAD/ESI/MS 7€ 1 A [R] 7 X 1 4 453 79 7
i #5255 * C .EC .ECG .EGC 1 GC 5 Fl ¥ fg—3—
B AR B o  TEANRI AR C E R
(i 37%~51%) ,GC(22%~34%) F1 EC (16%~28%)
W2 EGC(4%~9%) 1 ECG (<1% ) & & A X #11%
A5 7E MRl -, R UPLC [R B0 T %5
A C EC.GC .ECG EGC 1 EGCG 6 Fh#{ki—
3P FLR Y 5 HA AR AR ERA Y O A

K2 AT, FEARIEFE S C & &b
(30.75%~53.69% ) fit 1 , EC (24.55%~38.93% ) il
EGC (5.15%~25.71% )X 2 ,GC (4.16%~13.90% ) .
EGCG (2.92%~11.04% ) 1 ECG (0.33%~1.90% ) %
A 5EM CER AR -8, ME Qui-
jadamorin SFRY BT 5T 45 RAFAE 22 5, SCHkHGE GC
F#7E C EC ECG EGC .GC 5 F g b -3-BE ik
o b 229%~34% , T ARRESE T GO E e AE X A
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intensity and wine sample distribution in the first
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Structural Characteristics of Tannin in Dry Red Wines of Different Vintages
and Their Relationship with Astringency Intensity

Li Yuyu', Yang Jiahui', Yuan Chunlong'*
(‘College of Enology, Northwest A&F University, Yangling 712100, shaanxi
*Ningxia Helan Mountains East Foothill Wine Experiment and Demonstration Station of Northwest A&F University,
Yongning 750104, Ningxia)

Abstract In order to explore the difference of tannin content and structure of dry red wine in different vintages and its
relationship with astringency intensity, the total tannin content, free flavan—3-ol monomers content and condensed tannin
structure components of Cabernet Sauvignon and Cabernet Gernischt dry red wines from Inner Mongolia in different vin-
tages were determined, and the astringency intensity of wines was evaluated by sensory tasting. The results showed that
the total tannin content and total flavan—3-ol monomers content of new wines were higher than those of aged wines. The
catechin and epicatechin gallate content of new wines were higher, while the epigallocatechin and gallocatechin content of
aged wines were higher. Among the structural characteristics of condensed tannins, the proportion of procyanidins was
higher in new wines, while the proportion of prodelphinidins was higher in the aged wined. Furthermore, the tannin
structure of wines aged 8-9 years tended to be stable. Principal component analysis between astringency intensity and
wine components showed that total tannin, the average degree of polymerization, epigallocatechin gallate monomer, epi-
catechin and epicatechin gallate in the terminial unit and galloylation degree had a more significant influence on astrin-
gency intensity. In contrast, total acid, pH value, alcohol, total phenols, anthocyanin and free monomers had less influ-
ence.

Keywords wine; aging; new wine; condensed tannin; astringency intensity



