
https://www.alliedacademies.org/food-technology-and-preservation/

J Food Technol Pres 2023 Volume 7 Issue 51

Rapid Communication

Citation: Zhao H. The chemistry of malting: Understanding the biochemical changes in grains. J Food Technol Pres. 2023;7(5):196

The chemistry of malting: Understanding the biochemical changes in 
grains.

Huifang Zhao*

College of Agriculture and Biotechnology, Zhejiang University, Hangzhou, China

Introduction
In the world of brewing, distilling, and baking, there is a 
crucial transformation that occurs behind the scenes, one that 
turns raw grains into the fundamental ingredient that shapes 
the flavor and character of the final product. This magical 
process is called malting, and it is deeply rooted in the world 
of biochemistry. Malting is the art and science of carefully 
germinating and drying cereal grains, most commonly barley, 
to prepare them for various applications. The basics of malting- 
Malting is a centuries-old practice, dating back to ancient 
civilizations that sought to harness the transformative power of 
grains. The primary grain used in malting is barley, although 
other cereals like wheat, rye, and oats can also be malted [1].

The process of malting can be summarized in a few key steps: 
Steeping: the grains are soaked in water to promote hydration 
and initiate the germination process. This step activates 
enzymes within the grain that will play a crucial role in 
subsequent biochemical changes. Germination: after soaking, 
the grains are allowed to sprout or germinate. During this 
phase, enzymes break down the stored starches in the grain 
into simpler sugars, including glucose and maltose. These 
sugars serve as food for the developing plant. Kilning: the 
germination process is halted by drying the grains in a kiln. 
The temperature and duration of kilning can vary, leading to 
different types of malt with distinct flavor profiles. Kilning 
also serves to remove excess moisture and halt enzymatic 
activity temporarily. Curing and packaging: the malted grains 
are cooled, cleaned, and stored until they are ready for use in 
brewing, distilling, baking, or other applications [2].

Now, let's dive deeper into the chemistry of malting and 
explore the key biochemical changes that occur within the 
grains during this fascinating process. Enzymatic conversion 
of starches-Central to the malting process is the enzymatic 
conversion of starches into fermentable sugars. This 
transformation is orchestrated by enzymes that naturally 
reside within the grain but are activated during germination. 
The primary enzymes involved are: Alpha-amylase: alpha-
amylase is responsible for breaking down long chains of 
starch molecules (amylose and amylopectin) into shorter 
segments called dextrins. Dextrins are complex carbohydrates 
composed of multiple glucose molecules linked together. 
Beta-amylase: beta-amylase, often found in the endosperm 
of the grain, acts on the dextrins produced by alpha-amylase. 

It cleaves these dextrins, releasing maltose, a disaccharide 
composed of two glucose molecules [3].

These enzymatic reactions are pivotal because they yield 
fermentable sugars, which serve as the primary source 
of energy for yeast during fermentation. In the context 
of brewing, these sugars ultimately become alcohol and 
carbon dioxide, while in baking, they contribute to dough 
fermentation and the production of carbon dioxide, which 
causes the bread to rise. Color and flavor development- The 
kilning phase of malting not only halts enzymatic activity but 
also plays a significant role in shaping the color and flavor of 
the final malt. The maillard reaction and caramelization are 
two essential processes that occur during kilning and influence 
the malt's sensory attributes. Maillard reaction- The maillard 
reaction is a complex chemical reaction between amino acids 
(the building blocks of proteins) and reducing sugars, such 
as maltose and glucose. It typically occurs at temperatures 
between 284°f and 329°f (140°c to 165°c) during kilning. 
This reaction is responsible for the development of desirable 
flavors and aromas in malted grains [4].

In the maillard reaction, a myriad of new compounds forms, 
creating the malt's characteristic malty, toasty, and biscuity 
flavors. These compounds also contribute to the color of 
the malt, ranging from pale gold to deep amber, depending 
on the kilning conditions. The maillard reaction is critical 
in brewing, where the choice of malt can profoundly 
influence the flavor and color of the beer. Caramelization- 
Caramelization is another important process that occurs 
during kilning, especially at higher temperatures (above 356°f 
or 180°c). This reaction involves the thermal degradation and 
rearrangement of sugars, leading to the formation of caramel-
like compounds. Caramelization contributes sweetness, 
as well as rich and complex caramel flavors, to the malt. 
The extent of caramelization depends on the duration and 
temperature of kilning. Lightly caramelized malts, often used 
in brewing pale ales and lagers, impart subtle sweetness and 
color, while heavily caramelized malts, used in dark beers like 
stouts and porters, provide pronounced caramel, toffee, and 
dark fruit notes [5].
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