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Change of flavonoid content and relevant genes expression
in grape peel during berries development

CHEN Honggiang', XIA Hui', WANG Jin', DENG Qunxian', LIANG Dong', LYU Xiulan'", TANG Liping?

(1.College of Horticulture, Sichuan Agricultural University, Chengdu, Sichuan 611130, China; 2.Agricultural Bureau of
Qiangfeng District, Guang’an, Sichuan 638019, China)

Abstract: Contents of four main kinds of flavonoids (flavonols, flavanols, proanthocyanidins and anthocyanins) and total
flavonoids were detected in ‘Summer Black’ grape peel during the berries development. Expression patterns of genes
involved in the flavonoids biosynthesis were also tested correspondingly. The highest flavonols content was detected in
21 days after full bloom (DAFB) and 31 DAFB (0.195 mg/g and 0.185 mg/g, respectively), then decreased markedly with
berries growth and reached the lowest level (0.009 mg/g) in 52 DAFB. This was followed by a continuous rise until
berries mature. Flavanols and proanthocyanidins have similar change patterns. Both of their content increase rapidly from
21 to 42 DAFB, reaching the highest level which were 3.238 mg/g and 8.604 mg/g respectively, then followed by a clear
decline until the lowest level in 80 DAFB. Anthocyanins content was detected till 42 DAFB, then increased rapidly with
berries development and reached the highest level (9.664 mg/g) at mature. Flavonoids content descended from 21 to 31
DAFB, then increased rapidly and reach highest level (18.723 mg/g) in 42 DAFB, followed a decline until berries mature.
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The relative expression level of flavonol synthase (FLS) was lower before veraison, then increased obviously and
decreased again near maturity, which was not consistent with the changes of flavonols contents. Relative expression level
of leucoanthocyanidin dioxygenase (LDOX) and UDP-glucose: flavonoid-3-O-glucosyltransferase (UFGT) increased
gradually from veraison and reached the highest in maturity and were consistent with the content changes of anthocyanins.
Relative expression level of leucoanthocyanidin reductase (LAR) and anthocyanidin reductase (ANR) decline
continuously during the development of berries, which were consistent with the contents changes of flavanols and

proanthocyanidins.
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Table 1 Primers used in this study
(5'—3")
PAL1 CTCAAAGTGGTGGACAGGGAGTATA VIT_08s0040g01710
AGGTGCTGACATTCTTCTCATTTTC
CHS2 GTTCTGTTTGGATTTGGACCAG AB066275
GTGAGTCGATTGTGTAGCAAGG
CHS3 TCGGCTGAGGAAGGGCTGAA AB066274
GGCAAGTAAAGTGGAAACAG
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AAACTGAACCCCTCTTTCAC
LAR1 CAGGAGGCTATGGAGAAGATA AJ865336
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LAR2 TCTCGACATAAATGATGATGTG AJ865334
TGCAGTTTCTTTGATTGAGTTC
UFGT GGGATGGTAATGGCTGTGG AF000372
ACATGGGTGGAGAGTGAGTT
oMT CATTGCCGATGGGAAAGAAGAAGG GU237132.1
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69~80 d 1
®2 HERKEERYMRMESE
Table 2 The content of flavonoids in grape peel mg/g
/d

21 0.195+0.014 2.308+0.231 4.074+0.293 — 14.989+0.658

31 0.185+0.007 2.530+0.335 7.161+0.596 — 10.783+0.814

42 0.100+0.007 3.238+0.113 8.604+0.766 — 18.723+0.309

52 0.009+0.008 1.852+0.110 4.290+0.257 0.638+0.082 8.165+0.648

60 0.031+0.003 1.834+0.055 3.213+0.132 1.328+0.038 5.892+0.700

69 0.023+0.002 1.331+0.152 3.536+0.296 5.406+0.245 5.127+0.380

80 0.080+0.005 1.285+0.025 2.583+0.398 9.664+0.164 6.792+0.627
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Fig.1 Relative expression level of genes involved in flavonoid biosynthesis in developing grape berries
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