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obtained “by the use of processes that do not involve the use of genetically 

substances and processes” 

practiced on about 98.9 million hectares, corresponding to 2.1% of the world’s 





the EU’s agricultural land to be under organic management by 2030, accompanied 
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“natural” and minimally processed foods, and make efficient use of limited and 
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based and minimally processed foods, where fermentation provides a “natural” 
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acid and two moles of ATP, with NAD⁺ regeneration achieved through 

•



lactic acid, CO₂ and ethanol or acetate, with a net yield of one mole of ATP 
The production of CO₂ contributes to dough 

•

CO₂, diacetyl and acetoin, which contribute buttery and creamy notes desirable in 



providing “clean label” texture modification in organic and minimally processed 

—
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•

•

•

•

Recent research also reveals that LAB‐derived metabolites interact with the gut 
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tunable. From the perspective of organic food processing, exploiting LAB’s 

α
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can further oxidize acetate to CO₂ and H₂O, whereas 



Recent reviews emphasize that AAB are not only “vinegar bacteria” but versatile 
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•

•

•
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pathways, converting hexoses to ethanol and CO₂ via pyruvate decarboxylase and 

NAD⁺ to sustain glycolysis

β

–



β

products such as brewer’s spent yeast
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starter “ragi tape”) 









microorganisms that drive fermentation are harbored in starters known as “levain” 

or “mother doughs”. Archaeologists unearthed the oldest known leavened bread, 
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Tempeh’s history is deeply rooted in Indonesian culture and dates back several 

Tempeh was accidentally “born” likely when cooke



"Anecdotes, Simple and Exotic” [72]. In the Ch'ing dynasty (1644





in the ‘Fertile Crescent’ between the Tigris and Euphratres rivers, in Iraq, some 

8000 years ago during the “Agricultural Revolution”, when certain plants and 



The tradition of fermented dairy beverages that ultimately gave rise to today’s 
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milk during transport [89]. The term “yogurt” itself derives from the Turkish verb 

yoğurmak, meaning “to thicken, curdle, or coagulate,” underscoring the product’s 
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Kombucha is defined as ‘a gelatinous mass of symbiotic bacteria (as 

to produce a fermented beverage held to confer health benefits’ [105]. The exact 



the Old French term “vin agre”, signifying “sour wine”. For millennia, vinegar has 
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proteolytic system. It consists of extracellular or cell‐wall associated 

affect sensory aspects, texture, aroma and shelf‐life of food.

—

—



addition, they release a rich suite of flavour‐active volatiles via amino acid 



commercial baker’s yeast, a preparation mostly composed of 







). Some of these starters (e.g., “Kefirko organic kombucha 

starter”) do not report the microbial species, resulting in a hybrid category of 
“commercial starters with undefined composition”.  



“propagation”). Consequently, natural starters consist of undefined mixtures of 







rter “par excellence” in the field of baked goods) is 
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DNA‐containing engineered cultures in foods cannot. For example, the EU now 
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“GMOs and products produced from or by GMOs” in organic production. This 

microorganisms fall under the category of “microorganism or animal material” 
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tolerance, etc.), its engineered status disqualifies it for use in organic‐certified 

of using gene‐edited microbes in food remains very limited under EU law.
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