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Abstract

High fructose corn syrup (HFCS) is a liquid sweetener of glucose-fructose monomer mixture, commonly known as
replacement for sucrose (table sugar). HFCS was first applied to food companies in the early 1970s ever since there
was a huge increase of its use worldwide, especially in beverage and processed food. While the metabolic and nutri-
tional characteristics of HFCS have been widely studied, only recently has the role of HFCS in metabolic syndrome
and other health issues emerged. Studies in many laboratories worldwide have built the evidence that excessive con-
sumption of HFCS plays a crucial role in insulin resistance, dyslipidemia, obesity, hypertension, and kidney disease.
This manuscript reviews the history, manufacturing process, and nutritional and metabolic traits of HFCS and
describes its involvement in the pathogenesis of metabolic syndromes and obesity.
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Fig. 1. Total output of high fructose corn syrup (HFCS) in
Korea from 2009 to 2012. Domestic production of HFCS had a
steady rising tendency since 2009. Data from Korean Statistical
Information Service (2014).
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Fig. 2. High fructose corn syrup (HFCS) manufacturing plant. Steeping corn by 52°C water and SO2 contained solution (1) Dehydrate
corn (@) separate germ from corn and eliminate germ () separate fiber from @ solution by screen (@) segregate starch from mill starch
by centrifuge (®) make small pieces of dextrin from starch (hydrolysis) by a-amylase enzyme (©) liquefication by isomerase and make
glucose (@) fix isomerase as column form and run glucose syrup through column (®) acquire HFCS-42 (@) concentrate HFCS-42 to gain
HFCS-90 (19) make HFCS-55 by mixing HFCS-42 and HFCS-90 (@).
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Fig. 3. Metabolism of glucose and fructose from high fructose corn syrup (HFCS). Glucose and fructose can be derived from sucrose
or HFCS. Unlike HFCS, sucrose needs to be hydrolyzed by sucrase to convert to glucose and fructose. Glucose is oxidized to pyruvate,
called glycolysis. Pyruvate changed to acetyl-CoA, followed by undergoing TCA cycle. Excessive acetyl-CoA is converted to malonyl-CoA
by acetyl Co-A carboxylase (ACC), followed by fatty acid synthesis, called de novo lipogenesis. Fructose is converted to glyceraldehyde
and dihydroxyacetone by fructokinase and aldoase B, further metabolized through either glycolysis or de novo lipogenesis.
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Fig. 4. Diseases related to high fructose corn syrup (HFCS).
Cardiovascular disease (Bantle et al., 2000; Teff et al., 2004; Tappy
and L&, 2010; Hallfrisch et al., 1983; Crapo et al., 1986),
hypertension (Elliott et al., 2002; Nakagawa et al., 20006), fatty liver
disease (Koo et al., 2008), type2 diabetes (Reiser et al., 1989;
Schulze et al., 2004; Palmer et al., 2008; Montonen et al., 2007
Odegaard et al., 2010), uric acid (Choi et al., 2008), chronic kidney
disease (Gersch et al., 2007; Hallfrisch, 1990), obesity (Stanhope
and Havel, 2008; @verby et al., 2004; Helmchen and Henderson,
2004), and upregulation of ChREBP, SREBP, and PGC-1f (Lin et
al., 2005; Nagai et al., 2009; Miyazaki et al., 2004; Koo et al.,
2009; (Lé et al., 2008; Liang et al., 2002).
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