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The Sugar Industry In the Y +™ Century in Europe: Technological Advancements and
Forward-looking Strategies

Amir Mahdi Mahrokh

Bachelor's Degree in Food Science and Engineering, Department of Food Industries, Faculty
of Food Industries, Khuzestan Agricultural and Natural Resources University

Abstract:

Obijective: This study examines the evolution of sugar production processes from the ) 4th to
the Y +th century and the impact of innovative technologies on increasing efficiency, reducing
costs, and protecting the environment. Its primary aim is to analyze the historical
developments in the extraction and purification of sugar from beets and cane, introduce
advanced technologies such as simulated moving bed chromatography (SMB) and membrane
processes, and provide solutions to the challenges faced by developing countries.
Methodology: The study employs a historical-comparative analysis, supported by empirical
data, scientific formulas, and an evaluation of industrial innovations related to sugar
extraction and purification. It also explores the economic, environmental, and social aspects of
technologies used in sugar industries in developed and developing countries. Findings: The
analysis reveals that advancements in sugar extraction and purification technologies, such as
microfiltration, cooling crystallization, and SMB chromatography, have resulted in increased
efficiency, reduced energy consumption, decreased waste, and the production of higher-
quality products. In developing countries, adopting context-appropriate technologies, such as
small-scale facilities and sugar production, could help bridge the economic gap between
developed countries and developing countries. Conclusion: The evolution of sugar production
technologies highlights the positive impact of research and development on the efficiency and
environmental sustainability of the industry. While developed countries benefit from
advanced technologies to improve quality and lower costs, adapting these technologies to the
specific needs of developing countries can promote job creation, reduce poverty, and enhance
exports. Enhancing international collaboration for knowledge transfer and supporting
developing countries are key factors in achieving sustainable development in the sugar
industry.

Key words: SMB, Sugar, Microfiltration, Chromatography, Extraction technology



