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UV-C 对葡萄黄烷醇类多酚时空积累、LAR 活性和组织定位的影响
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摘要 以酿酒葡萄‘赤霞珠’（Vitis vinifera L.‘Cabernet Sauvignon’）为试材，在果实发育过程中定期对

植株进行UV-C 照射，分别采用分光光度计法、免疫组织定位等方法，对黄烷醇类多酚时空积累及其合成关键酶

LAR（leucoanthocyanidin reductase，LAR）活性和定位进行初步研究。结果表明：UV-C 诱导果皮和果肉

中总酚、黄烷醇类多酚、总黄烷–3–醇的积累，LAR 酶活性增强，且这一诱导作用有明显的照射剂量、器官/组
织和发育阶段依赖性。UV-C 照射并不改变LAR1、LAR2 酶蛋白在葡萄果实中的分布，但诱导酶蛋白积累，特别

在果皮及果肉维管束中，UV-C 照射导致LAR1、LAR2 酶蛋白信号明显增强。所有结果表明，UV-C 照射诱导果

皮和果肉维管束中LAR1、LAR2 酶蛋白增加，诱导LAR 酶活性增强，最终导致总黄烷–3–醇和黄烷醇类多酚特

异性积累。
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Abstract： The 5-year old grapevine（Vitis vinifera L.‘Cabernet Sauvignon’）was subjected to the periodical UV-C 
irradiation during berry development. The spatial and temporal accumulation of flavanols and the enzyme activity of LAR in 
the berry were analyzed by spectrophotometer method，and the tissue localization of LAR1 and LAR2 were detected by the 
immunohistochemical localization. The results indicated that the accumulation of total phenol，flavanols，flavan-3-ols，as 
well as the LAR enzyme activity in the skin and flesh were induced by UV-C irradiation，which was irradiation dose-，
organ/tissue-，and development stage-depend. There were no obvious changes in the tissue localization of LAR1 and LAR2 
induced by UV-C，whereas an significant increasing signal was found，especially in the skin and vascular bundle. All the 
results suggest that UV-C irradiation could induce the accumulation of LAR1 and LAR2 enzyme protein in the skin and 
vascular bundle，an increasing in LAR activity in the skin during grape berry development，which resulted in the accumulation 
of total flavan-3-ols and flavanols. 
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