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Analysis of Anthocyanin and Proanthocyanidin Characteristics of
Marselan Wine Grapes in the Eastern Foot of Helan Mountain

ZHAO Yimei'?, LIU Weigiang', CUI Ping’, ZHANG Xiaoyu', XIA Yongxiu’, LIU Xu'"
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Abstract: In order to explore the characteristics of anthocyanins and proanthocyanidins of Marselan wine
grapes in different regions of the eastern foot of Helan Mountain in Ningxia, as well as the regional differ-

ences in comprehensive berry quality, and provide reference for the promotion and cultivation management
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of this variety in this region, we used Marselan grapes from 10 representative wineries belonging to four
sub-regions of Yinchuan, Nongken Yuquanying, Qingtongxia and Hongsipu as experimental materials in
this study. Partial least squares discriminant analysis (PLS-DA) was used to screen the phenolic sub-
stances resulted in the differences of berry quality among sampling wineries. Principal component analysis
(PCA) was used to comprehensively evaluate the berry quality of Marselan grapes from different wineries.
The results showed that, (1) there were differences for the basic physicochemical indexes, the composition
and contents of anthocyanins and proanthocyanidins in Marselan berries among the ten wineries. The total
content of anthocyanins and proanthocyanidins in skins from H-Hs winery were the highest, which were
111.91 mg/g and 35. 68 mg/g. respectively. The highest proanthocyanidins content in seeds was found in
Y-Mq winery, which was 108. 67 mg/g. (2) Based on the characteristics of anthocyanins and proanthocya-
nidins in berry, ten wineries were divided into four groups by cluster analysis. H-Hs winery was classified
separately and could be well separated from other wineries. (3) According to the PLS-DA analysis, the
molar percentage of epicatechin gallate terminal subunit (ECG-p) and epicatechin terminal subunit (EC-p)
of proanthocyanidins in seeds, the total anthocyanins content, non-acylated anthocyanins content and the
molar percentage of EC-p of proanthocyanidins in skins were the main indicators to distinguish the berry
quality among the ten wineries. (4) PCA analysis showed that the top three wineries based on the compre-
hensive evaluation of berry quality were H-Hs winery in Hongsipu sub-region, Y-Mq winery in Yinchuan
sub-region and Q-H winery in Qingtongxia sub-region. It could be concluded that the characteristics of an-
thocyanins and proanthocyanidins in Marselan grape berries at the eastern foot of Helan Mountain showed
significant difference among producing regions, and the performance of Marselan grapes in Hongsipu sub-
region was better.

Key words: Eastern foot of Helan Mountain; Marselan; anthocyanin; proanthocyanidin; multivariate sta-

tistical variable analysis
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A. PLS-DA score chart; B. PLS-DA loading diagram; C. VIP score chart of PLS-DA; D. Clustering pedigree diagram;

ECG-p-SD. Molar percentage of epigallocatechin gallate of extension subunits in seeds; EC-p-SD. Molar percentage

of epicatechin of extension subunits in seeds; TA. Total anthocyanins content in skins; Non-acylation Content. Non-acylation

content in skins; EC-p-SK. Molar percentage of epicatechin of extension subunits in skins; EGC-p-SK. Molar percentage

of epigallocatechin of extension subunits in skins; Pn3g. Peonidin-3-O-glucoside; ECG-p-SK. Molar percentage of

epigallocatechin gallate of extension subunits in skins; Dp3g. Delphinidin-3-O-glucoside; Pt3g. Petunidin-3-O-glucoside.
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PLS-DA and hierarchical cluster analysis of Marselan grapes in different wineries
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Table 5 Principal component analysis of quality indexes of Marselan grapes
EELD S %! FE RS 2 F 43 F RS 4 FE S5
Index Component 1 Component 2 Component 3 Component 4 Component 5
L —0.536 0.022 0.365 —0. 544 —0.053
a” 0. 744 0.239 —0.221 0. 350 0.288
b” 0.546 —0.054 —0.002 0.733 0.216
AIH E R Titrable acid 0. 356 0.515 0.014 0. 653 —0. 249
T HERE B Soluble solid 0.098 —0.744 0.017 —0.537 0.046
ki #E Berry weight 0.226 0.374 —0.811 —0. 044 —0.116
o~ . %EZEEé%*%ﬂ% 1 —0.944 0.119 0.061 —0. 145 —0.011
Terminal subunits of skin proanthocyanidin
‘v $13
. %Rj%’t4&ﬁ§i_ﬁﬁﬂ£% o 0. 944 —0.119 —0.061 0.145 0.011
Extension subunits of skin proanthocyanidin
SR 546 (5% mDP Skin proanthocyanidin mDP 0.966 —0.090 0.038 0.142 —0.046
SR A6 3% & fit Skin proanthocyanidin content 0.533 0.179 0.695 0.076 —0.120
. Ifh%ﬁ‘t@%*yﬁﬂz% 1 0.120 —0. 960 0.105 —0.050 —0.090
Terminal subunits of seed proanthocyanidin
< . ﬁj%ﬁﬁé?ﬂmlﬂ% ‘1 —0.120 0. 960 —0. 105 0. 050 0. 090
Extension subunits of seed proanthocyanidin
FhFJEAE @ F mDP Seed proanthocyanidin mDP —0.066 0.976 —0.123 0.029 0.119
3 s A EL
 FTRAE G E —0.210 —0.129 0. 841 —0. 020 0.205
Seed proanthocyanidin content
JE®E1LAE (4 4F Non-acylation anthocyanin/ % 0.401 —0.504 0. 045 —0.120 —0.725
LB AL AL F Acetylation anthocyanin/ % —0.907 0. 246 —0.072 0.150 —0.031
e I Ak AE 58 _ _ =
Caffeic acylation anthocyanin/ % 0.213 0.432 0.743 0. 302 0.125
. PR GE 0. 360 0.284 0.125 —0. 040 0.813
Coumaric acylation anthocyanin/ %
BAE T Total anthocyanins —0.011 0. 324 0.613 —0.074 —0. 455
¥t {8 Eigenvalue 7.069 6.097 2.768 1.590 1.148
77 22 5Tk % Variance contribution/ % 33.660 29.033 13.179 7.570 5.469
Ry 22 BTk 33. 660 62.693 75.872 83.442 88.911

Cumulative variance proportion/ %
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Table 6 Quality evaluation of Marselan grapes in different wineries
\%?‘n{iy S Se Ss Si Ss Genéiﬁfs%fﬁuilion Ii:”z:m%k
Y-Mh —1.778 —0.050 0.451 0.601 —0.944 —0.630 9
Y-H 0. 826 0. 044 —1.479 —1.449 —0. 165 —0.026 6
Y-Mq 0. 803 0. 285 1. 046 0. 336 2.068 0.708 2
N-C —1.076 —0.981 0.166 0. 406 0.512 —0.637 10
N-X —1.168 0.927 0.074 —1.489 0.728 —0.210 7
Q-H 0.201 0.598 0.261 0. 065 0. 086 0.321 3
Q-M 0. 664 —2.393 0.196 —0. 235 —0.165 —0.531 8
H-Hs 1. 205 0. 857 1. 287 0.578 —1.281 0. 897 1
H-P 0.182 0. 250 —0.075 —0.620 —1.121 0.018 5
H-Hd 0. 140 0.462 —1.927 1.808 0.282 0. 090 4
3 Wi A2 35 5 bl [ R 52 o 2% S i R . A IS

B2 L AR TR TR T R A 7 XAk T R R 2%
A 22BN 1 B R A X T A A R
S AN SRR L A A s A ARt AR
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FURFAR A 3 459. 2 °C L 3 38 K T 4 45 4% 35 e (R A
B 2 800 °C . fHJE 10 AN I 119 4 2 A PR 7 4 75
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A Ay 210 TR T 4 2 2R 52 v i B A IR G AR T
A6 AT R B4R €0, 3R KT 2 RS S TR R B T 2 T Y
BRI A AR, b B F 0 F R
Pk £k 52 7 7 A B AT A= 0 45 2R 52 SR 0 4 25 €2 9
TR B e R DY L R AR R A R
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