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Introduction

A lot of people find the warm, floral-sweet scent of vanilla 
very pleasant. It is therefore no wonder that vanilla is one 
of the most frequently used flavors. Hardly any ice cream, 
pastry of dessert can do without it. For this reason, it can 
also often be found in cakes and cookies. 

For baking, this flavoring is mostly employed in the form 
of vanilla sugar or vanillin sugar. In the following, read 
how the two flavored sugar types differ and how the 
amount of vanillin in a commercial vanilla sugar package 
can be determined by means of Differential Scanning 
Calorimetry, DSC.

General Informationen on Vanilla 

Vanilla is a very complex flavoring agent. So far, 
more than 200 different flavor-active substances 
have been found in it. The main flavor or fra-
grance component is vanillin, chemically known as 
4-hydroxy-3-methoxybenzaldehyde.  

Did you know? Besides food, vanillin is also a popular 
additive for cosmetics and drugs. In total, it flavors about 
18,000 different consumer goods [1]. 

The annual global demand for vanillin is estimated to 
be 15,000 tons. However, only about 35 tons can be 
extracted from vanilla beans (actually vanilla capsules) 

[1]. The vanilla plant is very challenging to grow, and the 
vanillin content of the capsules is usually less than 2.5% 
[2]. Therefore, most of the vanillin available is syntheti-
cally or microbiologically produced [1].

Vanilla Sugar or Vanillin Sugar?

Pure vanillin is a white powder that can occur in two dif-
ferent crystal forms: Form I and Form II. Form I is the more 
thermodynamically stable one and melts at 82°C with a 
melting enthalpy (heat of fusion) of 22.4 kJ/mol or 147 
J/g [4, 5]. As such, vanillin is also available as a certifie 
melting temperature reference material.

In accordance with the BLL guideline [3], vanillin sugar in 
Germany must contain at least 0.1 g vanillin per 8 g total 
content immediately after production, i.e., 1.25%. This 
content may reduce to 0.085 g (= 1.06%) by the expiry 
(or “best-before”) date.

Vanillin as Melting Point Standard
  
Pure vanillin is a white powder that can occur in two dif-
ferent crystal forms: Form I and Form II. Form I is the more 
thermodynamically stable one and melts at 82°C with a 
melting enthalpy (heat of fusion) of 22.4 kJ/mol or 147 
J/g [4, 5]. As such, vanillin is also available as a certified 
melting temperaure reference material.

APPLICATIONNOTE
Food – DSC
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Figure 1 shows the result of a DSC measurement on pure 
vanillin. Both the extrapolated onset temperature and 
the calculated heat of fusion are in good agreement 
with the theoretical values.

Vanillin in Vanillin Sugar

Figure 2 depicts the result of a DSC measurement on a 
commercially available vanillin sugar sample. Due to the 

N
G

B 
· A

p
p

lic
at

io
n 

N
ot

e 
27

6 
· E

N
 ·1

12
3 

· T
ec

hn
ic

al
 s

p
ec

ifi
ca

ti
on

s 
ar

e 
su

b
je

ct
 to

 c
ha

ng
e.

very different melting ranges of vanillin (extrapolated 
onset temperature: 81.8°C) and sugar (extrapolated 
onset temperature: 184.2°C), the two components can 
be easily distinguished from each other.

Through comparison of the heat of fusion for vanil-
lin determined in this experiment with the enthalpy of 
fusion for the pure substance, a vanillin content of about 
1.6% is calculated.

DSC measurement on pure vanillin; sample mass: 4.49 mg, Al crucible with pierced lid, heating rate: 10 K/min, 
nitrogen atmosphere

1

DSC measurement on commercially available vanillin sugar; sample mass: 5.29 mg, Al crucible with pierced lid, 
heating rate: 10 K/min, nitrogen atmosphere

2
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In order to obtain a representative result, 10 samples 
were taken in total from a sachet of vanillin sugar and 
measured with a sample amount of between 5.1 mg and 
6.1 mg (not shown here). The average proportion of van-
illin was at approx. 1.86%, i.e., even slightly higher than 
the required minimum content.

Conclusion

If the characteristic effects of the components of a mixture 
are far enough apart and do not enter into any connec-
tion with each other, so that the associated tempera-
tures and peak areas can be calculated independently, 
DSC can be used to estimate the respective contents by 
comparison with the data for the pure materials.

Despite the low proportion of vanillin in vanillin sugar 
(< 2%), the amount is enough to give the cake or cookies 
the desired flavor.
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