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Composition of anthocyanins of red wines from
different years and regions

ZHANG Shi-jie, YUAN Chun-long, YANG Jian, YANG Xiao-yan, YANG Li

(College of Enology , Northwest A& F University ,Yangling s Shaanxi 712100, China)

Abstract:[Objective] The relationship between anthocyanins with years and regions was investigated
to provide basis for sensory taste. [Method) This experiment analyzed the composition and content of an-
thocyanins of 45 red wines from different regions and years by HPLC, with dimethyl delphinidin-3-O-glyco-
sidase as standard sample. [Result] Nine anthocyanins including delphinidin 3-O-glucoside,anthocyanins-3-
O-glucoside,3'-a delphinidin 3-O-glucoside, methyl anthocyanins-3-O-glucoside, dimethyl delphinidin 3-O-
glucoside, methyl anthocyanins-3-O-(6-O-acetyl) glucoside, dimethyl delphinidin 3-O-(6-O-acetyl) gluco-
side, methyl anthocyanins-3-O-(6-O-of coumaric acid) glucoside,and dimethyl delphinidin 3-O-(6-O-of cou-
maric acid) glucoside were detected in 45 wines. Dimethy delphinidin 3-O-glucoside and dimethyl delphinidi
3-0-(6-O-acetyl) glucoside were the main species with ratios of 50% and 15% ,respectively. The composi-
tion and content of anthocyanins of different wines were effected partly by years and regions. [Conclusion])
There were significant differences in composition and content of anthocyanins of different wines, which
were are effected by years,grape varieties and regions.

Key words: wine;anthocyanins;vintage; grape varieties
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Table 1 Information of years,grape varieties,and origins of 45 red wines
WA CEEE R O I
Wine name Grape variety Vintage year Region
. IR Ik Cabernet Sauvignon (CS) SR
5 o . M
BELL Rose wine HFEH Merlot(ML) 2010 Antelope Beach, Ningxia
Jam a2z K] Sk Jamt L *
A B L T . B AR
EE: |
Helan Mountain Pinot Noir AL Pinot Noir(PN) 2010 Helan Mountain foothill
25k Mg FEHL Reserve Merlot 3 FEHL Merlot(ML) 2009 M52 5 F Wuhai, Inner Mongolia
#2211 26 35] Helan Mountain K FE# Merlot(ML) 2010 2211 4 % Helan Mountain foothill
3t 35 5% T 41 Roche Mazet 5 JFE# Merlot(ML) 2010 W% £ ¥ Languedoc, Franch
WA WL 41 Veyron organic dry red HFRESL Merlot(ML) 2010 W& MM & Yantai, Shandong
P33 5 BR T 21 Dan bian A ER Cabernet Franc(CF) 2009 M¥ 72 X, Huailai County
i?ﬁf?njg?g{abcrnct Gernischt iz g ¥k Cabernet Gernischt(CG) 2007 N 527 5 iF Wuhai, Inner Mongolia
L5 i Jg Bk Book Reservation i 75 Bk Cabernet Gernischt(CG) 2008 N5 2% Wuhai, Inner Mongolia
2008 W Bk 2008 Gernischt i 3k Cabernet Gernischt(CG) 2008 221 4 7 Helan Mountain foothill
K PH#E B The sun soul manor % 7 ¥k Cabernet Sauvignon(CS) 2006 = 311 Wenshan, Yunnan
A KL
a_rift\zlfl?l:{jintage Red Wine IR EEEk Cabernet Sauvignon(CS) 2007 1 [# B 22 Changli, China
% H8 E 4 %W Foggy city jade IR Bk Cabernet Sauvignon(CS) 2007 221 45 Helan Mountain foothill
B AR R T AT 3 I . .
i?ﬁfnﬁ%’l‘eﬁet Sauvignon 7% 85 Bk Cabernet Sauvignon(CS) 2007 M52 5 Wuhai, Inner Mongolia
B R 4 . . . -
?eﬁin?%ﬂ?)‘eiet Sauvignon TRk Cabernet Sauvignon(CS) 2008 i 7B B3 i Wafangdian, Liaoning
K Ik A 4 K 1k First growth IR EE Bk Cabernet Sauvignon(CS) 2008 1 [® & % Changli, China
K32 g g 141 Collection IR EZ Bk Cabernet Sauvignon(CS) 2008 1 [® & %2 Changli, China
Eii%%f%ifnt%auvignon IR Bk Cabernet Sauvignon(CS) 2008 FriE K1l Tian Mountain, Xinjiang
K 45 %5 Bel + 41 Tian fu TR EZEk Cabernet Sauvignon(CS) 2008 b ¥ 3, Shacheng, Hebei
TREERR T 40 Cabernet Sauvignon TR Ik Cabernet Sauvignon(CS) 2008 W L Zaozhuang, Shandong
R EFEK T 41 Cabernet Sauvignon 7% 85 Bk Cabernet Sauvignon(CS) 2008 T B ¥ Antelope Beach, Ningxia
P2 AR B Bk Helan Mountain IR Bk Cabernet Sauvignon(CS) 2008 B2 & Helan Mountain foothill
/NFF#EHR Small Rongzi Blue label R EEEk Cabernet Sauvignon(CS) 2009 1174 % 7 Xiangning , Shanxi
/N T B4R Small Rongzi Black Label IR EE Bk Cabernet Sauvignon(CS) 2009 1174 % 7 Xiangning , Shanxi
L e R Ty
;ffiﬁnjjnﬁ('{iife;iet Sauvignon IR Bk Cabernet Sauvignon(CS) 2009 222 111 45 7% Helan Mountain foothill
FHREHRTL ) e s L
iﬁ;j: j}.fa%%?:j:cgbernet Sauvignon JREEEk Cabernet Sauvignon(CS) 2009 T F ¥ Antelope Beach, Ningxia
TREZER T 41 Cabernet Sauvignon IR Bk Cabernet Sauvignon(CS) 2009 221 45 Helan Mountain foothill
E SRR IVINEESIN . . . s
;:Eji ﬂl;ziiiicz(:{ry red 7R EE Bk Cabernet Sauvignon(CS) 2009 F U8 Jiayuguan
TG 4+ Weixu valley IR Bk Cabernet Sauvignon(CS) 2010 o 55 Al Heshuo, Xinjiang
5 1 1k R #E Bk Zishang B T %5 % Davidii Foex(DF) 2010 2211 A& # Helan Mountain foothill
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4% 1 Continued table 1
W4 4 o T 7k 4 473 FEIX
Wine name Grape variety Vintage year Region

2010 i 72 2k

2010 Cabernet Sauvignon IR EEEk Cabernet Sauvignon(CS) 2010 221 4 7 Helan Mountain foothill
5818 E:l;ﬁcii);%auvignon IR EEER Cabernet Sauvignon(CS) 2010 221 4 7 Helan Mountain foothill
TREZER T 41 Cabernet Sauvignon FREZER Cabernet Sauvignon(CS) 2010 T LM Antelope Beach, Ningxia

IR ERR T .
;ﬁliii?i*:&[irnel Sauvignon TR EE Bk Cabernet Sauvignon(CS) 2010 2211 A& # Helan Mountain foothill
T L1475 Dry red wine IR Ik Cabernet Sauvignon(CS) 2010 4% 41 7 Shihezi, Xinjiang
ggﬂ %a?e?—;i%%auvignon TR ¥k Cabernet Sauvignon(CS) 2011 221 4 Helan Mountain foothill
ggﬂ ?j&eﬂi??ﬁuvignon IR EEEk Cabernet Sauvignon(CS) 2011 221 4 7 Helan Mountain foothill
= Eak kb . b T 7 o
Slgﬁhﬁaﬂ]‘j}fyﬁ?g (zjinc IR EEER Cabernet Sauvignon(CS) 2010 il PR %% Deqin Diging
e AR KR ) . N p N
I?ithiarfdﬁDé?y(%cd wine IR Bk Cabernet Sauvignon(CS) 2010 i PR Deqin Diqing

- . TR EEER Cabernet Sauvignon(CS) | — . .

- 5 _ 5
JE e Fi B T4 Manor five-star ¥ BE B Merlot(ML) 2008 iL 7 B 535 Wafangdian, Liaoning

IR EEEk Cabernet Sauvignon(CS) |
2 A ] 4 259 Cellaring special i 75 Bk Cabernet Gernischt(CG) | 2007 N5 i 5 Wuhai, Inner Mongolia
‘h i Bk Cabernet Franc(CF)

\p i T IR EEEk Cabernet Sauvignon(CS) | e
K i 7% Tianshang JH; Shiraz(SR) 2008 75 9% Lulong

s e ] e IR Bk Cabernet Sauvignon(CS) . N y .

| = : 5 STV v \ne. Hebe
KNk 4 44 bl Tianfu HE A Merlot( ML) 2008 WAt ¥ 3k Shacheng . Hebei
F41 Dry red B T 45 % Davidii Foex(DF) 2008 TV HE T4 Junzigu, Jiangxi
41 Dry red B T il % 4§ Davidii Foex(DF) 2009 LA T4 Junzigu, Jiangxi

1.1.2 & # B (GR) . HEE(AR) ]
(AR) HR(AR) 4.,k B M T 4 A2 KAk 235
IR LB H @IS (GR) ; FRAEFES W LR %
3-O-#ij % W5 11 , Sigma 23 5] 7 i 5 12095 FH 88 2l K | 74
JC AR AR BE R 22 4 2 W 2 B SR g % [ 45

1.2 uE5E&

LC-10Avp 75 %W AH €435 4. H A< & 8 28 A
AP-9901S H 75 fili 38 #% . 55 [E Autoscience A #l;
AS3120B E 25 S ML, 3£ E Autoscience 2 H) ; SP-
KQ-300DE #f /5 I i ke VLR A AR A PR A A .
1.3 H &

1.3.1 ArwZeysd DIZWAERE-3-O-F4
WEE S A AL At o 23 1) P o B vk BE BB Oy 0,0, 5,
1,2,5,10,20,40,80,160,320,400 mg/L 5 #i %
W, A 0. 45 pm 8 B B C LR 2 8 )5 #E47 HPLC
GIAT o AR A T VA VBT A VA R R XoF 7 1 €8, 73 06 T
TR IR M £ AR el 2 T R . y =61 3702 —
20 641, Hrfr y S U T AR L o SRy A o VA VB o VR B
A ZRER? =0.999 9, brdE i ZeAH G HER =5 .

1.3.2 jo&3e) HPLC R A2 T o4 LIKRE
TR 2 10 A b A P AT HPLC 43 47, R 48
SCHRCA-11 45 3 Y 9 A8 €8 1 A s 0, i 4%
WA A AL AT R, XF 45 BB A4 HPLC 43
BT o B0 2 R A5 AL €8 RIS 25 G dn i il 2 0 #2

XA 4% A6 0 HEAT A ' oA .

1.3.3 &# &M SRR 20 pLs 54 : Zorb-
ax C 18 250X 4.6 i. d. s Wi sl A MBL4 % 10 %0 H
P KW T B A B AR B0 1006 W R 0 78 TR
K+ 520 nm, i 1 mL/min, #1330 C 5 PEM
FEJ¥ :0~45 min,B 5 10% ;45~46 min.B 3} 60 % ;
46~50 min,B 35 100% ;50~55 min,B 2 10%,
1.3.4 Z¥E2H WK EHE RN Microsoft Excel
2007 FEATAL IR, THE AS PRI R & AR 1 B 1 5
SV B RO [RVAF Ay 7 DX A 2 R R Y S T

2 GERAH

45 BB BEBEMN HPLC 447

L1 Sh b o 0 A o 5 B i 4 0 ) HPLC 43 By
i 1~ 9 S5 A AR R R -3-O- 1 A B AR
H R3O AP 3 -F LR FE-3-O-# A p ./
HAH FZ-3-O-F A W R K-3-O-4 4
ORI £-3-0-(6-O-2 ) B A B . — W 4k
RF-3-0-(6-O-Z Wb ) # Wi 1 . P B L R-3-0-
(6-O-XF B T # A0 . — AL R -3-0-(6-O-%F
F O ED M A . S A HPLC 45 R BoR, 78
A5 R A P AR a9 BRI AR B 4, H
HPLC K3 5 7% 5 2R3 450 251
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Fig.1 HPLC chromatography of anthocyanin in Cabernet Sauvignon grape wines

1—9 are delphinidin 3-O-glucoside,anthocyanins-3-O-glucoside,3'-a delphinidin 3-O-glucoside, methyl anthocyanins-3-O-glucoside,

dimethyl delphinidin 3-O-glucoside, methyl anthocyanins-3-O-(6-O-acetyl) glucoside,dimethyl delphinidin 3-O-(6-O-acetyl)

glucoside, methyl anthocyanins-3-O-(6-O-of coumaric acid) glucoside,dimethyl delphinidin 3-O-(6-O-of coumaric acid) glucoside

2.2 EEBRGUHBESENILR
MFE2ALER.S SRR ET ZHIERR-
3O~ 2 W5 19 57 249 Jo 2 v B 4 9 - 35 35. 1 mg/L,
T He gl oA 500 0%6 3 Hk J& I B 2R K -3-0-(6-0O-
) A A MR AT, T3 0 i v B 10,5 mg/ L, Ll
H15.0% 38 5 HUIRAE 6 F L 4L 5 % -3-0-(6-O-%F

A L) i % W 00 O X 0T aE Rk R B IR, Xk 0.9
mg/ L, UEH 8 3 R -3- O~ 2 01T F W e R
F-3-0-(6-O-Z Tt ) i 7 M 1 2 0 45 9 b iy 2 52
) T 2 R A G v Y 2 R TE (S A Y
%@%ﬁi%ﬁﬁﬁXﬁ%%@W%i%%éﬁo
X5 Z R A e AR A

R IMBAGKEEEERAETNRERE

Table 2 Mass concentrations of 9 anthocyanins in wines
e g ) S e -1 TR/ ) e g -2 VR )
siktrEs PR g et s 7O gl ke TR gy
(mge+ L1 . g+ L1 . (mg+ L1 .
Number . . Ratio Number . . Ratio Number . . Ratio
Concentration Concentration Concentration
1 4.9 7.0 4 3.5 5.0 7 10. 5 15.0
2 5.6 8.0 5 35.1 50.0 8 0.9 1.3
3 4.2 6.0 6 1.7 2.4 9 3.4 4.8

2.3 AAEHETENERZAEENSETWL

F ET 2 AT N [ AR 45 4 A b i B AR 1 P
Y ok vk B 5 I B AT 1 38 0 3 e A s
2011 4F 37 A 8 7 2 5 R R B G 1340 5
mg/ L, 1 2006 430 #F 5L 76 €0 7 ¥ 5 ok Y
S 7.23 mg/L, X2 DK A 4 E PR ER O FE DL AR
Ay 2 5 T 0 R A A IO A L
B, B kA AR R s ik TR . mit
AR ARy Xt T 40 8 T A6 €6 T 20 N B e R
S M AR K i 5 7 25 V9 A7 CHST R) 1 4 K 8 €0 B A
Jo 5 VR 3% T RRAIK

(3o} = N
(=3 (=3 (=}
1

S
S
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Moner content of total anthocyanins
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Fig. 2 Total anthocyanins contents of wine
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samples from different years
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T A ) A €0 T ST 389 T o R B eI

AN TR] 77 DXV A o A AR 2R -3-O- 7 465 4 A
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PR A0 T - 359 0T 0 v B ) L LR 4
01— ¥ 76 8 R-3-0- 4 & R 4
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Fig. 4 Concentrations of two anthocyanidins of wines

from different districts
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RS o 235 DA RS DU s 4 2R 22 -3-O- R 4 Bl 17 L 4K
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A6 0 I S Vi B A G A s AS R AR SR AR AR B A
PR AR W A — R 2R R A Ay R A R
FEE&%E&J‘?EEE’J%HG,,\EP%H%U(E’»JLI?—%%E
13 077 X it Ao X A 8 T I JRE 1 52 W R RS A0S
AT 5T FE WL AT L3 a0 S 2T A A T AR 1 A K
T R R Ok X AN ) ok VR ) 4 A L A £ D
A] Lk A 2 T R RS KR

[ 5% k]

(1] TR BT FEHT-. 3 A 32 2™ X R 35 Bk T 40 74 45 7 B 25 9 Jo &
AT E 1T [T, A% 5 A 470 . 2010(11) : 12-15.
Zhang Y L, Dong X P. The analysis of anthocyanins and red
wine phenolics from three main production Cabernet Sauvignon
[J]. Sino-Overseas Grapevine &. Wine, 2010 (11) . 12-15. (in
Chinese)

(2] EJemi, RE M. HPLC 2 5@ A 5 7 45 5 b g i 72 o 24k

By 78 fk [T ], PG Jb A bRt 352 2 22 4 . A SRR 2 i, 2007, 35
(4):134-138.
Wang M L, Wu L Y. The determination of free phenol in differ-
ent grape varieties mature process changes with HPLC method
[J]. Journal of Northwest A&F University: Nat Sci Ed,2007,
35(4):134-138. (in Chinese)

(3] sLaxk. HPLC ¥k Il 52 A JiE 0 % 55 4 500 oh i 6 €0 3
LI R B2 ,2012,40(4) . 2278-2279.

Mo Y B. Determination of pigment glycosides in the Merlot
grape and wine with HPLC method [J]. Journal of Anhui Agri
Sci,2012,40(4) :2278-2279. (in Chinese)

[4] Spayd S E,Tarara ] M,Mee D L,et al. Separation of sunlight
and temperature effects on the composition of Vitis wvinifera
L. cv. Merlot berrys [J]. Am J Enol Vitic,2002,53(3):171-
182.

[5] Mazza G.Fukumoto L,Delaquis P,et al. Anthocyanins, phenol-
ics and color of Cabernet Franc, Merlot and Pinot Noir wines
from British Columbia [J].J Agric Food Chem,1999,47.:4009-
4017.

[6] Maria P M, Montserrat M, Cristina S. Solid-phase microex trac-
tion and gas chromatography olfactometry analysis of succes-
sively diluted samples: A new approach of the aroma extract di-
lution analysis applied to the char acterization of wine aroma
[J7.] Agric Food Chem,2003,51:7861-7865.

[7] Garca-Beneytez E,Revilla E,Cabello F. Anthocyanin pattern of
several red grape cultivars and wines made from them []]. Eur
Food Res Technol,2002,215.32-37.

[8] Ryan J M, Revilla E. Anthocyanin composition of Cabernet

Sauvignon and Tempranillo grapes at different stages of ripe-



166

P Al A MR K AR

544

9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

ning [J]. ] Agric Food Chem,2003,51:3372-3378.

Revilla E,Ryan J] M, Martn-Ortega G. Comparison of several

procedures used for the extraction of anthocyanins from red

grapes [J]. Agric Food Chem,1998,46(11):4592-4597.
Revilla E, Garca-Beneytez E, Cabello F. Value of high-perform-
ance liquid chromatographic analysis of anthocyanins in the dif-
ferentiation of red grape cultivars and red wines made from
them [J]. Journal of Chromatography A,2001,915(1/2):53-
60.
Gomez-Plaza E, Gil-Munoz R, Lopez-Roca J M, et al. Color
and phenolic compounds of a young red wine: Influence of
wine-making techniques, storage temperature and length of
storage time [ J]. Journal of Agricultural and Food Chemis-
try,2000,48(3) :736-741.
TRTEF AR AR AR AS TR R £1 8 4 0 AR (0 R SO A
iR s R [T ol TR 2 4, 2011, 22(10) - 216-
221.
Zhang J X,Feng C G,Li H. Recognition of red wines from dif-
ferent grape cultivars by high-performance liquid chromatog-
raphy anthocyanins fingerprint [ ] ]. Transactions of the
CSAE,2011,22(10):216-221. (in Chinese)
Sun B,Neves A C,Fernandes T A, et al. Evolution of phenolic
composition of red wine during vinification and storage and its
contribution to wine sensory properties and antioxidant activi-
ty [J7.J Agric Food Chem,2011.59(12) :6550-6557.
Fragoso S, Guasch J, Acena L, et al. Prediction of red wine
colour and phenolic parameters from the analysis of its grape
extract [ J]. International Journal of Food Science & Technol-
0gy.2011,46(12):2569-2575.
Jensen J S,Demiray S, Egebo M, et al. Prediction of wine color
attributes from the phenolic profiles of red grapes (Vitis
vini fera) [J].] Agric Food Chem,2008,56(3):1105-1115.
Starola A M, Giannetti V. Determination by LC of polyphe-
nols in Italian Red Wine [ J]. Chromatographia, 2007, 65(5/
6):367-371.
Peng Z,Hayasaka Y,Lland P G,et al. Quantitative analysis of
polymeric procyanidins (tannins) from grape (Vitis vini fera)
seeds by reverse phase high-performance liquid chromatogra-
phy [J].] Agric Food Chem,2001,49;26-31.
Cadot Y, Caille S,Samson A.et al. Sensory representation of
typicality of Cabernet Franc wines related to phenolic compo-
sition: Impact of ripening stage and maceration time [ J]. Anal
Chim Acta,2012,732:91-99.
Lorrain B, Chira K, Teissedre P L,et al. Phenolic composition
of Merlot and Cabernet-Sauvignon grapes from Bordeaux
vineyard for the 2009-vintage: Comparison to 2006,2007 and
2008 vintages [ J]. Food Chemistry,2011,126(4):1991-1999.
Perez-Magarino S, Gonzalez-San Jose M L. Polyphenols and
colour variability of red wines made from grapes harvested at

different ripeness grade [ J]. Food Chemistry, 2006, 96 (2) .

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

197-208.

Rio S S,Soto V E,Diaz L E. Influence of ripeness grade on ac-
cumulation and extractability of grape skin anthocyanins in
different cultivars [J]. Journal of Food Composition and A-
nalysis,2008,21(8) :599-607.

Cavaliere C,Foglia P, Gubbiotti R, et al. Rapid-resolution lig-
uid chromatography/mass spectrometry for determination and
quantitation of polyphenols in grape berries [ J]. Rapid Com-
munications in Mass Spectrometry,2008,22(20) :3089-3099.
Nez V,Monagas M,Gomez-Cordovs M C, et al. Vitis vini fera
L. cv. Greiano grapes characterized by its anthocyanin profile
[J7]. Postharvest Biology and Technology.2004,31:69-79.

£ AR sE. ] HPLC 439 o @ Bk T 208 &0 Ak (0 %
Hsy [0, BB A4, 2005(1) - 81-84.

Wang H, Han F L. HPLC analysis of the elements of pig-
ments in Cabernet Sauvignon dry red wine [ J]. Liquor-mak-
ing Technology,2005(1) :81-84. (in Chinese)

F U 5 B %, HPLC 325 0 % 4 45 5 30 4570 b (9 46 0 3% 4
LI AT Al o2 2441, 2008, 31(6) - 59-61.

Wang Z Q,Han F L. Determination of pigment glycosides in
grape and wine with HPLC method [J]. Journal of Hebei Ag-
ricultural University,2008,31(6) :59-61. (in Chinese)
Perez-Magarin S, Gonzalez-San Jose M L. Polyphenols and
colour variability of red wines made from grapes harvested at
different ripeness grape [ ]J]. Food Chemistry, 2006, 96 (2)
197-208.

Heier A, Blaas W, Dro B A, et al. Anthocyanin analysis by
HPLC/MS [J]. Am J Enol Vitic.2002,53:78-86.

HiEsE. 2 . AiC W A 20 4 Y 2 €0 T 5 R R 0 0 O
AU HRE (V] &5 EYHE A %R, 2010,3003): 328
336.

Han F L,Li Y,Li ] M,et al. Anthocyanins research progress
on the relationship between structure and color red wine [J].
Journal of Food and Biological Technology,2010,30(3) :328-
336. (in Chinese)

XEUGLL XA, A AL E TR R [T G55 mIm,
2006,24(6) :22-28.

Deng J H,Tan X H. The review of grape anthocyanins [J].
Packaging and Food Machine, 2006, 24 (6): 22-28. (in Chi-
nese)

P 7K W A% AR R T 3R T O B 28 Ak S ) B b O 12
LI o4 5 A 4 L 2001 (4) £ 14-17.

Tao Y S,Li H. The main flavonoids compounds in wine and
its analysis method [J]. Sino-Overseas Grapevine & Wine,
2001(4) :14-17. (in Chinese)

JOELE ISR PR RE [T AR AR K
FA ASRBLE R . 2004,35(2) :315-320.

Lu Y,Dong X Y,Du J P. The review of anthocyanins [ ]J].
Journal of Shandong Agricultural University: Nat Sci Ed,
2004,35(2) :315-320. (in Chinese)



