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Abstract
=HUR�WDQQLQ�OHQWLOV�KDYH�JDLQHG�FRQVLGHUDEOH�DWWHQWLRQ�LQ�UHFHQW�\HDUV�GXH�WR�WKHLU�SRWHQWLDO�KHDOWK�EHQH¿WV�DQG�

culinary versatility. This study delves into the hereditary characteristics and organic chemistry underlying these unique 
legumes. Through a meticulous examination of genetic makeup and biochemical composition, we aim to elucidate the 
IDFWRUV�FRQWULEXWLQJ�WR�WKH�DEVHQFH�RI�WDQQLQV�LQ�WKHVH�OHQWLO�YDULHWLHV��*HQHWLF�DQDO\VLV�UHYHDOV�VSHFL¿F�DOOHOHV�DQG�JHQH�
expressions responsible for the zero-tannin trait, shedding light on the inheritance patterns and breeding strategies for 
developing tannin-free lentil cultivars. Furthermore, exploring the organic chemistry of zero-tannin lentils uncovers the 
intricate pathways involved in tannin biosynthesis and metabolism, elucidating the mechanisms underlying the absence 
RI�WKHVH�FRPSRXQGV��8QGHUVWDQGLQJ�WKH�KHUHGLWDU\�EDVLV�DQG�RUJDQLF�FKHPLVWU\�RI�]HUR�WDQQLQ�OHQWLOV�KROGV�VLJQL¿FDQW�
implications for both agriculture and nutrition. By harnessing this knowledge, breeders can expedite the development 
RI�LPSURYHG�OHQWLO�YDULHWLHV�ZLWK�HQKDQFHG�QXWULWLRQDO�SUR¿OHV�DQG�FRQVXPHU�DSSHDO��$GGLWLRQDOO\��FRQVXPHUV�FDQ�PDNH�
informed choices regarding their dietary preferences and health outcomes. This comprehensive analysis provides a 
foundation for further research and innovation in the cultivation and utilization of zero-tannin lentils.
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Introduction
Zero-tannin lentils, distinguished by their absence of tannin 

compounds [1-3], represent a unique class of legumes that 
have garnered increasing interest in both scienti�c and culinary 
communities. Tannins, polyphenolic compounds abundant in many 
plant species, are known for their astringent taste and potential health 
bene�ts. However, their presence in lentils can limit palatability and 
digestibility, prompting e�orts to develop tannin-free varieties. �is 
study investigates the hereditary characteristics and organic chemistry 
underlying the absence of tannins in lentils, focusing on elucidating 
the genetic basis and biochemical pathways associated with this trait 
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�rough genetic analysis, speci�c alleles and gene expressions 
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