
Sucrose and Splenda® - Important molecules containing the alcohol functionality 
 
Background 

 
Sucralose (commonly known as Splenda) is the latest to join the artificial sweeteners. 

Sucralose was accidentally discovered in 1976 by Shashikant Phandis, an international graduate 
student at King’s College. Phandis was a part of a team that was synthesizing halogenated sugars. 
During one part of an experiment, Phandis, who struggled with English, misread an assignment to 
“test” chlorinated sugar, and instead “tasted” it.  

Sucralose is created by substituting three chlorine atoms in place of hydroxyl groups on a 
regular sugar molecule (Figure 1).  

The Sucralose molecule binds to the sweetness receptor site almost identically as sugar 
with two notable exceptions. First, the AH area of the receptor interacts with chlorine instead of 
oxygen. However, this makes very little difference, as the chlorine atom still presents a highly 
electronegative region to the receptor site. Second, “the two chlorine atoms present in the fructose 
portion of the molecule lead to more hydrophobic properties on the opposite side of the 
molecule” which causes the “drastically increased sweetness of sucralose” (Ophardt). See Figure 
2.  
 

 
 

Figure 1.  Sucrose and Sucralose 
 



 
Figure 2.  Sucralose Receptor Site Interaction 

 
More importantly, however, than its taste is its safe nature. Sucralose, like saccharine has 

been under much speculation from the public. This speculation commonly derives its origins form 
other sweetener manufacturers. Many people have been alarmed and are wary of using sucralose 
because it contains chlorine, which among lay people is most commonly associated with poisons. 
However, these false notions arise due to lack of knowledge of the chemical nature of chlorine. 
While it is true that it can act as a strong oxidizing agent in certain forms, many foods contain 
non-harmful forms of chlorine, such as sucralose, table salt, etc. Neither saccharine nor sucralose 
are recognized by the body during digestion. Humans have no enzyme capable of breaking down 
saccharine or sucralose; therefore, they pass through unnoticed, making no contribution to one’s 
caloric intake.  

With the further development in understanding of how the sweet taste receptor site 
functions, coupled with the growing industry of artificial sweeteners, it seems that huge 
progresses could be made in further manufacturing of sweeteners that also incorporated some 
beneficial offerings rather than just benign ones. For example, imagine several sucralose 
molecules were bound together by a β-glycosidic linkage, the bond that creates cellulose in cell 
walls. In effect one would be consuming an artificial sweetener but also a manufactured form of 
insoluble fiber. Then not only would the sweet tooth be pacified, but an important dietary 
necessity would be met. However, even with just the present artificial sweeteners known today, it 
seems as though viable sugar substitutes have been found.  
 
 
Facts about Splenda: 
 

1. 600 times sweeter than sugar. 
2. Heat stable so it can be used for cooking. 
3. Used in more than 40 countries as an alternative to sucrose and other artificial  

sweeteners. 
4. Used in more than 400 food products. 
5. Manufacturer posted over $120 million in profits last year. 
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