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Waste Management and Energy Recovery from Saffron By-Products in the Food Industry
Romina Vahabzadehl, Hossein Mokhtari

'Department of Food Science and Technology, Quchan Branch, Islamic Azad University, Quchan- Iran
(Corresponding Author)

’MSc in Agriculture, Department of Agriculture, Faculty of Agriculture, Jahrom Branch, Islamic Azad
University, Jahrom, Iran

Abstract

The increasing generation of agricultural and food industry wastes, particularly during the
processing of high value-added products such as saffron, has led to significant environmental and
economic challenges. Saffron, as one of the most important agricultural products of Iran,
generates considerable amounts of by-products alongside the main product, including petals,
sepals, stamens, styles, and corms, which are often discarded without proper management or are
merely used as animal feed. This review article aims to investigate waste management strategies
and energy recovery approaches from saffron by-products in the food industry. The study
examines the potential use of saffron flower wastes for the extraction of natural colorants and
antioxidant compounds, the production of green fuel from saffron plant biomass through dilute
acid hydrolysis, as well as the extraction of bioactive extracts, starch, and the production of
edible films from saffron corm by-products. The reviewed studies indicate that saffron by-
products are rich in bioactive compounds and carbohydrate resources and can be utilized as
valuable raw materials in the production of food, pharmaceutical products, biodegradable
packaging materials, and renewable energy. Optimal utilization of these by-products can play a
significant role in reducing environmental pollution, improving resource efficiency, and
promoting sustainable development in the food industry.
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