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Abstract

Object: At present, the raw materials of pomegranate fruit wine are unknown, the finished pomegranate
wine is not rich in flavor, and the typicality is not good enough. Based on the fermentation dynamics model,
the flavor components of different varieties of pomegranate wine and pomegranate wine with tangerine
peel were compared. The aim is to select pomegranate varieties suitable for wine making and improve the
aroma quality of a single pomegranate fruit wine.

Methods: (1) The fermentation kinetics model of pomegranate fruit wine was established, and it was
determined that the change of yeast concentration, total sugar consumption and alcohol production within
14 days of fermentation were all fitted with the Logistic model, and the correlation coefficients were
0.9805, 0.9838 and 0.9966, respectively, which proved that the established model had a good correlation. (2)
Five pomegranate wine samples prepared from Daqingpetian, Dahongpo, Luma pomegranate No. 1,
Lubing pomegranate No. 1 and Daqingpi acid pomegranate were used as the research objects to determine
the physicochemical indexes of the fermented pomegranate wine, and the volatile organic compounds after
fermentation of the pomegranate wine were determined by SPME-GC-MS combined with electronic nose
detection. Based on the results of principal component analysis and sensory evaluation, pomegranate
varieties suitable for fruit wine fermentation were found. (3) Orange peel was added into the fermentation
raw materials of pomegranate wine, and the high-quality orange peel pomegranate wine was screened by
different adding time of orange peel (adding before fermentation and adding after fermentation), and
different mixing ratio of orange peel and pomegranate juice (1:100, 1:120, 1:140, 1:160, 1:180, 1:200).
SPME-GC-MS technology, electronic nose detection and sensory evaluation were also used to analyze the
aroma components in the optimal proportion of tangerine peel pomegranate wine.

Results: (1) The fermentation kinetics model of pomegranate fruit wine was established. It was found that
at the end of pre-fermentation, the concentration of yeast was 6.1 X 107 cfu/mL, the alcohol content was
10.0%vol, and the total sugar content was 40.52 g/L. The fruit wine obtained at this time is semi-sweet fruit
wine. The colorimetric method for the determination of total sugar in pomegranate fruit wine has good
stability and repeatability. (2) The results of physical and chemical indexes of pomegranate wine showed
that the pH of pomegranate was too low, and it was not suitable for brewing alone under this fermentation
condition. Electronic nose PCA analysis showed that the pomegranate wine produced by Luma
pomegranate No. 1 had a higher response value to the major substances detected by the sensor. A total of
108 aroma substances were detected in 5 different varieties of pomegranate wine by SPME-GC-MS
technology. 45, 52, 37, 29 and 37 volatile components were detected in Daqingpi acid, Luma pomegranate
No. 1, Lubing pomegranate No. 1, Dahongpao and Daqingpi sweet pomegranate wine, respectively, with a

total of 5 components. Pomegranate wine Luma pomegranate No. 1 has the highest flavor component.



Sensory evaluation also showed that the comprehensive evaluation of Luma pomegranate No. 1 was higher,
Lubing pomegranate No. 1, Dahongpao pomegranate wine and Daqingpi sweet pomegranate wine had their
own flavors. Pomegranate No. 1 Luma pomegranate was selected as an excellent variety for making
pomegranate wine. (3) The optimal ratio of tangerine peel and pomegranate juice was determined to be
1:120, and the tangerine peel pomegranate wine added at different fermentation times was determined by
SPME-GC-MS technology. It was found that the tangerine peel pomegranate wine obtained by adding
tangerine peel after fermentation was richer in aroma and more delicious in taste.

Conclusion: The established fermentation kinetics model can provide a theoretical basis for the subsequent
expansion of pomegranate wine production. The selected pomegranate variety Lumarieu No. 1 can be used
as wine variety for large-scale cultivation. Pomegranate wine prepared with tangerine peel can improve the
aroma quality of pomegranate fruit wine and provide a reference for the brewing of complex pomegranate
fruit wine.

Key words: Pomegranate wine; SPME-GC-MS; Flavor components; Tangerine peel
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Figurel-1 Flavor profile of pomegranate wine
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Figure1-2 Synthetic pathway of flavor components
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Figurel-3 Composition of flavor components in pomegranate wine
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