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Comparison of the content of phenolic compounds and the expression
levels of their biosynthesis related genes in ripening stage
of Vitis vinifera x Vitis amurensis red grape

LIU Sifan! LIU Ziyu* LIPingt WU L' HUANG Haoran? SHAN Shouming!”

(1.College of Agriculture, Ningxia University, Yinchuan, Ningxia 750021, China; 2.Wine School of Ningxia University,
Ningxia University, Yinchuan, Ningxia 750021, China)

Abstract: Ultra-high performance liquid chromatography (UPLC) method was used to determine the contents of 6 types
of monomeric phenols(rutin hydrate, epicatechin, resveratrol, caffeic acid, gallic acid, catechin) from 6 Vitis vinifera x
Vitis amurensis red wine grape varieties (strains) (‘Beihong’ ‘Beimei’ ‘Beixi’ ‘Beixin’ “Xinbeichun’ ‘Beichun’) during
fruit ripening. Real-time fluorescent quantitative PCR was used to detect the expression of monomeric phenol synthesis
related genes (PAL, C4H, F3'H, F3'5'H). The results showed that Beihong grape fruits contained high total phenols and
tannins, which were 13.60 mg/g and 4.69 mg/g respectively; except for epicatechin, the content of the other 5 monomeric
phenols in Beihong grape fruit is high, and the catechin content is the highest, which is 34.83 mg/kg. Relative expression
levels of PAL and C4H genes in Beihong grapes are relatively high; except for catechin and gallic acid, caffeic acid and
F3'5'H gene expression, epicatechin and F3'H gene expression, and rutin and C4H gene expression were significantly
positively correlated in Beihong grape, with correlation coefficients both being 0.99. In Beixi grapes, rutin was
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significantly positively correlated with the relative expression of C4H gene, with a correlation coefficient of 0.99, and
was extremely significantly positively correlated with F3'5'H gene expression, with a correlation coefficient of 1.00.
Keywords: hybrid of Vitis vinifera and Vitis amurensis; red wine grape; monomeric phenol; relative gene expression
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Table1 Primer sequences of real-time fluorescence quantitative PCR
(5—3)

CATATCCACTGA TGC AGAAG
TCCCCTCACACATTGGAGTA
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13.60 mg/lg  4.69 mg/g 0.56 mg/kg
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Table 2  Polyphenols content in fruits of different wine grape varieties
) / / / / / / / /
(mg-g™) (mg-g™) (mg-kg™)  (mg-kg™) (mg-kg™) (mg-kg™)  (mg-kg?)  (mg-kg™)

(13.60£0.31)a (4.69+0.21)a (4.90£0.34)a (5.92+0.31)a (3.15+0.33)a (28.35+0.05)a (34.83+0.96)a (0.37+0.01)f
(6.22+0.81)c (2.89+0.61)b (0.12+0.03)c (0.98+0.06)bc (1.83+0.12)cd (25.17+0.06)b (14.66+0.10)d (3.210.14)d
(4.9240.10)d (1.01:0.11)c (0.13:0.01)c (0.79+0.05)c (1.45+0.08)de (24.97+0.04)c (15.68+0.19)d (6.060.20)c
(3.15:0.16)e  (1.63:0.16)c (0.13+0.02)c (0.62+0.03)c (1.15:0.05)e (24.98+0.02)c (19.20+0.43)b (2.05+0.14)e
(7.73:0.27)b  (1.14£0.07)c  (0.13+0.03)b (1.3320.07)b (2.56+0.05)b (25.25+0.01)b (17.530.06)c (8.79+0.23)b
(4.12+0.32)de (1.67+0.27)c (0.13:0.04)c (0.56x0.05)c (2.17+0.13)bc (25.14+0.01)b (17.23+0.06)c (9.490.27)a
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Fig.1 Comparison of expression levels of phenolic compounds related genes in fruit of hybrid of Vitis vinifera and Vitis amurensis wine

grapes during maturity
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Table 3 Correlation coefficients between the monomeric phenols
in Beihong and Beixi grape fruit and the relative

expression of synthetic related genes

« ) PAL C4H F3'H F3'5'H
—0.76 058  -0.99 0.99
—0.66 -081  -0.19 -0.15
-0.54 080  -0.89 0.99*
0.81 -0.52 0.99*  -0.97
0.15 0.99*  -0.37 0.66
-0.16 097  -063 0.85
—0.60 0.43 0.83 —0.48
0.62 0.98 0.76 0.73
0.72 -028  -0.72 0.61
-0.14 -095  -0.98 -0.29
0.99* 0.57 0.08 1.00%*
-0.12 0.83 0.99* 0.03
e (P=0.05) “x*» (P=0.01)
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