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Fermented Chickpea Milk with Lactococcus lactis ZY2: Reduction of Beany Flavor and Enhancement of Blood Glucose Maintenance
Yin Zhenga[footnoteRef:1], Siting Wanga, Tingting Zhoua, Chun Lia, Shiyi Oua [1: * Corresponding author E-mail address: zhengyin2@gzgs.edu.cn] 








a School of Food & Pharmaceutical Science and Technology, Guangzhou College of Technology and Business, No. 166 Sanhua Street, Foshan, China 528000
Abstract
Plant-based fermented milk products exhibit broad application prospects in the health food field due to their unique nutritional components and functional properties [1]. Chickpea (Cicer arietinum L.) contains high-quality plant proteins, dietary fiber, and various bioactive components [2], making it an excellent source of plant-based milk. However, the inherent beany flavor of chickpeas limits its application in plant-based milk [3]. 
In this study, a strain of Lactococcus lactis (L. lactis) ZY2 was isolated from naturally fermented mustard in Guangdong, China. This strain exhibits no antibiotic resistance, good gastrointestinal tolerance (90% survival rate), and in vitro α-glucosidase inhibitory activity (86%), indicating its potential for application in the preparation of functional foods that help maintain healthy blood glucose levels. L. lactis ZY2 is suitable for fermentation of chickpea milk. Results showed that this strain significantly reduced the contents of beany flavor compounds, including hexanal (reduced by 99%), nonanal (reduced by 100%), and pentyl-furan (reduced by 46%), while increasing the contents of aromatic compounds such as 2,3-butanedione, acetic acid, and hexanoic acid. The genes encoding the synthesis of 2,3-butanedione (alsS, alsD, butA) were predicted from the whole-genome sequence of L. lactis ZY2. Fermentation of chickpea milk by L. lactis ZY2 also significantly increased the total phenolic content (from 10.99 mg/L to 25.94 mg/L) and α-glucosidase inhibitory activity (from 23% to 81%) of chickpea milk, thereby contributing more effectively to the maintenance of healthy blood glucose levels.
Results from simulated in vitro oral-gastric-intestinal digestion experiments indicated that the survival rate of L. lactis ZY2 in the fermented chickpea milk after digestion was as high as 98%, suggesting that chickpea milk exerts a protective effect on the strain, enabling it to survive effectively and exert functional roles. Meanwhile, after digestion, the total phenolic content (increased by 15.7 times) and α-glucosidase inhibitory activity (increased by 1.7 times) of the fermented chickpea milk were significantly enhanced, indicating that the bioactive components of the fermented chickpea milk are effectively released upon digestion. This study highlights the potential of L. lactis ZY2 in fermented chickpea milk for maintaining healthy blood glucose levels, suggesting its application in the preparation of functional foods.
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