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Fig. 1 Major green off-flavor substances of grape and wine
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W ( Plasmopara viticola ) 5| & W8 B 2 5 | T 27 HK
SRIGZEES | T 53X 2 Jg R Tl BE 28 4 LA )
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Research Progress on Green Off-Flavor Substances of Wine and
Their Regulation Measures

SUN Xiangyu', WANG Yue', CHENG Guo', CHENG Guoli*, BAO Shihan’,
WANG Jiagi', MA Tingting’, FANG Yulin""
(1. College of Enology, Northwest A&F University, Yangling 712100, China;
2. Baronet Chateau Changyu Babau Co. , Ltd. , Shihezi 832000, China;
3. College of Food Science and Engineering, Northwest A&F University, Yangling 712100, China)

Abstract ; The green off-flavor was an important aroma characteristic in wine and played an important role

in the wine quality. The widely present green off-flavor substances in grapes and wines could be primarily

(F#%34 W)
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local raw materials, yeast strains, oak barrel selection, and storage techniques while inheriting traditional
craftsmanship. The current research on the flavor of Chinese whisky was systematically summarized,
focusing on the composition and formation mechanisms of flavor substances, including the dynamic
changes of esters, alcohols, acids, aldehydes, and other compounds during fermentation, distillation,
and aging. The impacts of oak barrel types, raw material selection, aging processes, yeast strains, and
distillation techniques on flavor characteristics were further explored. The results indicated that esters and
alcohols were core flavor components: esters significantly enhanced aroma complexity with prolonged
aging , while alcohols exhibited regional diversity due to variations in raw materials and processes. Oak
barrels contributed characteristic flavors such as vanillin and syringaldehyde through lignin degradation,
while the application of domestic Mongolian oak barrels accentuated distinctive oriental sandalwood
characteristics. Diversified grain selections and synergistic yeast metabolism provided a foundation for
flavor innovation. Additionally, distillation methods markedly influenced the retention and separation of
volatile compounds, directly shaping the final flavor layers. This review aimed to consolidate current
research findings, offering scientific insights and technical references for optimizing the flavor quality of
domestic whisky, promoting standardized production, and enhancing international competitiveness. It also
highlighted future priorities, including interdisciplinary collaboration, the establishment of a localized
flavor database, and the exploration of innovative aging technologies and raw material adaptability

studies.

Keywords: Chinese whisky; flavor formation mechanisms; volatile compounds; fermentation processes;

local raw materials

(E#% 24 )
classified into 3 categories: methoxypyrazines; green leaf volatiles mainly composed of C6/C9 aldehydes,
alcohols, and esters generated through the lipoxygenase pathway from unsaturated fatty acids; and other
green off-flavor substances represented by certain sulfur compounds. The regulation of green off-flavor
substances was of great significance due to their significant impact on the aromatic characteristics of wine.
Currently, the regulation could be carried out from grapes and wine making and storage process. Due to
the significant relevance between the content of green off-flavor substances in grapes and the factors such
as the maturity and environmental parameters, the adjustment of harvesting time, nutrient regulation ( foli-
ar nitrogen application during reraison ), light exposure management, water control, pest and disease
management and other vineyard measures could achieve the effective regulation of the content of the green
off-flavor substances during vineyard management. Apart from the grape material, numerous factors in the
whole fermentation, packaging and storage process could also influence the green off-flavor substances.
However, different ways of regulation could affect other aspects such as flavor compounds, sugar and acid
contents of grape and wine quality. While regulating the content of the green off-flavor substances, the ar-
omatic integrity and matrix effect were also important factors that could affect the whole aromatic quality.
This work aimed to clarify the substantial basis of the green off-flavor and summarize the major and poten-

tial regulation ways to provide reference for further research and industry application.

Keywords: wine grape; wine; green off-flavor; volatile compound; sensory quality
(DRSS T)



