
	

	

The Chemistry of Candy 
 
Candy seems simple—sweet, bright, and fun—but every bite is a tiny chemistry 
lab. Artificial colors bend light to create neon hues. Food acids tune pH so sour 
flavors pop without wrecking texture. Sugars melt, break apart, and re-solidify 
into glasses or crystals that define chew and crunch. Understanding these 
processes turns a bag of treats into a tour of solutions, reactions, and materials 
science. This article unpacks the chemistry of color, sourness, sugar structure, 
and texture so you can read labels, troubleshoot recipes, and explain why your 
favorite candy behaves the way it does. 
 
Why color matters (and how dyes work) 
Color shapes how we expect food to taste: red suggests cherry or strawberry, yellow reads as lemon, and blue 
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At the molecular level, a dye’s color depends on its conjugated system—alternating single and double bonds 
that let electrons absorb specific wavelengths of visible light. Change the length or shape of this system and 
the absorption shifts, which is why Blue 1 and Red 40 appear different. Because many dyes are ionic, they 
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pH also nudges shade and stability. Some dyes shift color when the environment becomes more acidic or 
basic, so formulators include buffers (weak acid + its salt) to hold pH steady. Exposure to light and oxygen can 
fade colors over time, so opaque packaging and antioxidants may be used. The key lesson: choose colorants by 
structure and solubility and protect them with the right pH and packaging. 
 
The power of acids: sour taste and pH 
The mouth-puckering kick in sour candies comes from food acids such as citric, 
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Acids do more than add taste. By controlling pH they influence color stability, the set of gelling agents (like 
pectin), and microbial safety. Pectin needs both sugar and acid to form a firm gel; if pH is too high, gummies 
slump, and if it is too low, gelling can be too rapid or brittle. To keep flavor and color consistent, sour candies 
often include buffer systems so pH stays within a tight range during storage. Some products use encapsulated 
acids—tiny particles coated with fat or starch—so the strongest sour burst is delayed until the candy dissolves 
on the tongue, protecting equipment and gels during manufacturing.  



	

	

 
Sugar chemistry 101: sucrose, glucose, fructose, and invert sugar 
Most candy starts with sucrose (table sugar), a disaccharide made of glucose and fructose. Heat plus acid—or 
the enzyme invertase—can hydrolyze sucrose into free glucose and fructose, producing invert sugar. This 
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Texture is physics + chemistry: glass vs. crystals 
A hallmark of confectionery science is the decision to end with crystals or a glass. Crystalline candies—such as 
fudge, fondant, and some nougats—contain a huge number of tiny, well-controlled sugar crystals. To get that 
texture, the syrup is cooked to a specific concentration, cooled to a seeding temperature, and beaten so many 
nuclei form at once; lots of micro-crystals feel creamy on the tongue. If agitation happens too early or too 
little interfering agent is present, fewer, larger crystals grow and the candy turns gritty. 
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From caramel to color: thermal reactions 
Heat drives two major pathways that create color and flavor in candies. Caramelization involves sugars alone: 
at high temperatures they dehydrate, fragment, and polymerize, producing brown pigments and aromas that 
suggest toffee and nuts. The Maillard reaction requires reducing sugars plus amino acids or proteins; it 
generates hundreds of flavor molecules and deeper browning, which is 
why milk caramels and toffees taste richer than sugar-only syrups. pH 
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Emulsifiers, gelling agents, and shine 
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pectin sets in the presence of sugar and acid; agar and carrageenan offer 
plant-based gels with different melt profiles. Choice of gelling agent affects 
chew, clarity, and melt-in-the-mouth feel. Finally, glazes and polishes 
(plant waxes or confectioner’s shellac) provide gloss, reduce stickiness, and 
slow moisture pickup, extending shelf life. 
 
Label literacy and dose makes the poison 
Ingredient lists rank components by amount, while nutrition facts 
summarize sugars and acids per serving. Color additives and acids must be 
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Myth check 

• Myth: “Artificial colors are automatically dangerous.” Fact: Approved colors pass safety evaluations 
and are used at tiny, regulated levels. 
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Reading Comprehension Questions 

1) Why do confectioners choose between dyes and lakes, and how do solubility and product type guide 
that choice? 

2) How can pH  
3) What is invert  
4) Explain how corn syrup and other interfering agents change crystal formation. 
5) Describe how  
6) What is a glass  
7) Compare  
8) How do  
9) What  
10) What does “dose makes the poison” mean for color additives, and how do labels help consumers 

evaluate use? 
 



	

	

Extension Questions 
1) Diagnose and fix: Your lollipop batch turned sticky during storage. Identify two likely causes and two 

fixes. 
2) Design a  
3) You need a vivid red in a chocolate-coated piece. Would you pick a dye or a lake? Justify using 

chemistry terms. 
4) Write a short  

 
 
 
 
 
Reading Comprehension Questions Answer Key 
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