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Effects of Tannin Addition on Changes in Color and Anthocyanin
Content of Cabernet sauvignon Wine and Their Correlation

MA Yi', YU Kangjie, LAI Xiaoqin, XIAO Xiongjun, XIONG Rong, XIE Liming,
WEI Ziyun, HUANG Huiling

(College of Bioengineering, Sichuan University of Science and Engineering, Engineering Technology Research Center of
Special Grain for Wine Making, Yibin 644000, China)

Abstract: To investigate the impact of distinct wine tannins on the color and anthocyanin composition of wine, Cabernet
sauvignon was employed as the primary ingredient for the production of wine using five distinct wine tannins. The wine
was then aged for 120 days. The study involved the detection and analysis of various components of wine, including total
phenols, total anthocyanins, total flavanols, monomer anthocyanins, chromaticity, and sensory evaluation, throughout the
process of fermentation and aging. The findings indicated that the introduction of tannin prior to alcohol fermentation might
lead to a rise in the overall phenolic composition of wine, exert an influence on its color, and enhance its gustatory
attributes. The BSO group (oak tannin) exhibited a conspicuous elevation in the overall phenol content, with the maximum
value reaching 1850.13 mg/L. Following a 120 d aging period, it was observed that the BRE group (comprised of green tea
tannin) exhibited a significantly higher 5 value, indicating a yellow tone, in comparison to the other experimental groups.

Additionally, the color of the BRE group was noted to be yellowish brown. Following a 120 d aging period, the a" values of
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the PTZ (grape seed tannin) and ECA (chestnut tannin) groups exhibited a significant increase in red tone, with a respective

increase of 38.19% and 27.76% compared to the aged control group that did not contain tannin. Additionally, the colors of

the tannin groups were observed to be more stable and purplish red. The findings of the correlation collinear network

analysis indicated a positive correlation between the red color of wine and a majority of monomer anthocyanins (P<0.05,

|>0.6). Additionally, a negative correlation was observed between the red color of wine and certain acylated anthocyanins

(namely, acetylated dimethyl alexin-3-O-glucoside, alexin-3-O-acetylated glucoside, and coumarin acylated 3'-methyl

alexin-3-O-) (P<0.05, |r|>0.6). In conclusion, the character of red wine could be enhanced more effectively by adding wine

tannins prior to fermentation, condensed tannins derived from grape seeds produced the most effective auxiliary color.

Key words: anthocyanins; color; wine tannins; Cabernet sauvignon wine; correlation network

B S PP ) 2 1Y o ) B AR AR, A Ut
ok | RS 120 IR0 AN RIER T 1 SRS S AT LA
T 3 AR 2 T € S e, ) s I i 2% 3 R
PP A R Y I 3R 2 — o WSS A B (s
O] 20 T T B A ) AR ity XU S 5] ) T
Beo AW BB A A 3 i AR O A 2 R B
Iefapse® . BARTEEE | AL @ H AL AL (7
FRMAG T R ERLL A O, IR A TR
BRGE Fe H fR FELL (0 SR 5 (A R 10 )™ AR E— 20 S i R
WEEP ., (AR AL O LA S PSR, ATRE,
oy 32 BN R BEAAT . DU B R QS I ZR 192
Mgt Sy e A AT O R R R DL S (AR UE T,
ANIEES I LS e G iE G oy 7 e | S SE 7
g, B E e A (302 H RN A i et
FERIE AT . HATWIE A Z A R P b
Yy APIR I w110

TR BT AR P U 2 2 Z e
Yo BRPGEA T SRR ES & 7, [RIA AT LA (4
2RSS IR A o AR T A e, TR g
I HB I A G T S AET  IFCRAR 2R AE) FK
fi BT (B TR ML # 2 Al L I T AE) U
Remy 25 %2 B4R G 07 BEAS D036 4 4 T A U &2
ZVE, AT B S A O ROV AR i L B AR, R L
HIVE R ik 2 AR 5 ) LAy ™ . A WE5Enl
AR L 55 A HL R A6 €2 R B A 0 Y BRI 4 5 0P
THER B AR AR IR E, X SO, WA EA
B PR AL T ARG 50T, KR BT A A
Zeg 04 P& AL S AR I 1 DA R A0 TR A T T B 5Ll
Strati S5 2 UK figg Pp 7 AT LU B AP R
TE PR, AT LAYE S #2410 i O A B HIE, JFS A
A A, KR T —E R SO, KT, iR
TP BT R A T (O X RR BB AR T IS, {HAS R PR
TR T XA A T (RN 1 28 5, LA T E RIS A
R AT E T R S AR SRR i DLARGE

LT, AN SCREOIR BRI AT TR R, T
TR A BERT AN 5 AR 3, JFEF T 120 d 19
ARIR, 53 AT AL BEIPAE O B RF IR A AL L 2l %
1Y 22 5 A SRR A P B (- B A E (O i B
AR, DAY A 2R B R A 4 1 (L AR e P T E FISE
RS

1 MRS5E®
1.1 MR5E

TREFERF 2 ONBVETE 8.5~9.0 Z [a]; K/ N4y,
ToRRHLE) Tl bak SR A2 el (X ) 5 SR vy
&P T HE (Saccharomyces cerevisiae) —ZZILEFHE
By A R E] il TR RELEF (500 U/mg) .
I BV AR | 3,5- AHIEKAAIR . AWy . H B (o
afi) . ZIE (i al) | 15 Fhep R Ae i bs i (B g
ali) . iR (mikal) . X &3 A (DMACA)
IR A R A BRAS B R AN | TR A IR
BN, EE RERTT R L TARF) s AR T
AR | SR8 Py | SR | IR BT | AR FT
B VSR EIBR R 2 A B D 304 BRI &
ANEEERE I

1260Infinity I AR AL ZHREASRHEA R
4NE]; UitraScan VIS £ 3 0(%221¥  HunterLab(ZE[H)
AR A HWS-12 7K 5% . DHG-9140A HL #VIE IR
ST A RIESTREFA U ES A R AR AR1140
LR MEe - HE R A0 (i) A R F]
STARTER 2C 28602 pH 1+ BZEHMUER () A
BT T6 Frith2c 82 4hnl Lo ae it dbat T
i AR A BR BT ) TG-16 H 205 3 B0 AL
PO R AS A BRAA 7] ; BCD-216TMZL ¥ 588 VK 4%
W IR A RS | KQ-700DE %544 #8 7
P veRs BT AR R ]

1.2 XWFHE

1.2.1 A2 WERE T2 MR SEMEE A AR
TN 1 R, JEURMG B 5 Rl oy I PR
it . AR EEER A A, A . BRI 60 mg/L
SR . 80 mg/L SO, JEHT 4 °C VKFAHHE 24 h,
8 JRLAI I UE, S3 A —E ik (IR S AT A TR U
AT BEREE 2 22°Brix., pH4.0,

KW TR 30 mL(50 g/L) FEME/KAE I 2 g Sl
B R E I TS AR, TR AR BT 30 °C WMk
30 min, BlJE 2 ATEILEFAY 5% BERERE AL T4 728
W%, 10 L F 2 1A 15 L ANEHR A lifiE
K, KEIRE R 26 C (R 3 A FA71) . K 15d
Ja 8 JRLAT g, AR T 14 °C PR 120 d.

SCHG TR IR 5 AHSEEZH: BSO 4H: IR
HL7 5 ECA 2H: I INZE R 58775 BRE 4H: BSHNERAs



F 45 E S

gk, A BT RIS AR T CANAE (5 A AN SO ET Y - 83 -

|k

—{ s | wwie | o |
l

|t e — s - am |

I

| BERHEAE | B |
Bl 1 %R TR R
Fig.1 Wine brewing process flow chart
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Table 1 Physicochemical indexes of Cabernet sauvignon wine with different tannins
Eivll 5 (g/L) TR (Yovol) pH AP EE A (°Brix) MR (/L)
CK 0.60+0.005™ 10.92+0.11°¢ 3.81+0.025" 7.37+0.10° 5.10+0.08"
BSO 0.600.02 11.13+0.12" 3.88+0.025" 7.52+0.035" 5.17+0.026°
ECA 0.58+0.015" 11.52+0.17° 3.70+0.05° 7.31+0.017° 5.30+0.02°
BRE 0.62+0.01° 11.67+0.08" 3.85+0.026" 7.29+0.026" 5.13+£0.041°
EFC 0.60+0.025 11.08+0.22" 3.78+0.02° 7.44+0.02° 5.23+0.032°
PTZ 0.61+0.025 11.23+0.095™ 3.83+0.042° 7.21+0.02° 5.20+0.087*

TE: P Rl & i LU 4 (e/L) 5 18] — 51 B[R] 5 R1200R 35 25 57 (P<0.05) .
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Fig.2 Effects of different tannins on total phenol and

& 2

anthocyanin contents of Cabernet sauvignon wine during
fermentation and aging
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Fig.3 Effect of different tannins on total flavanols content of
Cabernet sauvignon wine during fermentation and aging
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Table 2 Sensory evaluation scores of different groups of wines
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Bkl Feviy
FR(04y) MRG0 @EQ04)  FiHi(2043)
CK 22.1 248 16.2 16.7 79.8
BSO 25.1 25.7 15.1 165 82.4
PTZ 243 26.1 19.2 17.1 86.7
ECA 24.1 25.3 18.9 175 85.8
BRE 23.5 26.4 153 182 83.4
EFC 23.4 25.3 15.7 162 80.6
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