
   

 

Squalane vegetable Premium 
A naturally occurring hydrocarbon 
 

 
 

Description 
 

INCI Europe (CosIng) Squalane 

INCI USA (PCPC 14th edt.) Squalane 

Chemical Name (IUPAC): 2,6,10,15,19,23 
Hexamethyltetracosan 

Molecular formula: C30H62 

CAS No. 111-01-3 

EINECS No. 203-825-6 
 

Plant-derived squalane is a naturally occurring 
hydrocarbon isolated from the unsaponifiable 
component of olive oil. It is used as a valuable base 
material in cosmetic products. Squalane protects the 
skin against moisture loss, makes it soft and smooth 
and thus improves the structure of the skin’s natural 
lipid film. Thanks to its excellent penetration properties, 
squalane is also used as a carrier for active 
substances. 
 

Application 
In the cosmetic industry, plant-derived squalane is 
used predominantly as a fast-spreading, non-oxidising, 
non-irritant lipid in skin emulsions, sunscreens, 
foundation and hair care products. As a natural 
hydrocarbon, squalane is frequently used to replace 
synthetic and petroleum-based hydrocarbon mixtures 
in natural cosmetic formulations.  Compared to other 
available squalane qualities, which are 
biotechnological obtained or are from mariner origin, 
vegetable squalane does not contain any animal 
material and the use of GMO is deliberately 
renounced. Therefore the use in “green cosmetics” is 
possible. 
 

Quality assurance, testing methods and quality 
comparison for plant-derived squalane  
 

The quality testing of squalane is an important tool to 
ensure the authenticity and purity of the raw material. 
Key data such as refractive index, acid value, iodine 
value, saponification value and squalane content etc. 
are determined as a basis for the analysis. 
A particular characteristic of the plant-derived 
squalane grades we produce in Germany is that we 
can specify a squalane content of > 96% in a quality 
complying with Ph.Eur. and USP 32 requirements.  

 
 
 
 
 
 
 
The squalane content is determined in a comparative 
measurement as specified by the Ph. Eur., using a  
squalane standard prescribed and certified by the 
EDQM* as the benchmark (squalane CRS/synthetic 
squalane with defined content). This is a validated and 
recognised method for analysing the quality of squalane. 
We commission regular testing by an independent, 
accredited laboratory. Other plant-derived squalane 
grades available on the market exhibit great differences 
in quality. Their manufacturers declare the quality to be 
>92% squalane content, but do not provide any detailed 
information about the type of analysis method used. 
 
Qualitative differences in plant- derived 
squalanes 
 
There are several ways/methods of determining the 
content and/or purity of a substance. Ph. Eur. 
specifications for squalane indicate that apart from the 
squalane content other data such as iodine value, acid 
value etc. are necessary to determine its quality. 
Squalane content is investigated by means of a 
comparative measurement. 
Other vendors and manufacturers of plant-derived 
squalane appear to use the area percent evaluation 
method, where the chromatogram obtained by the GC 
measurement is analysed and there is no comparison 
with a defined squalane standard. In this method, all 
substances represented as precise peaks in the 
chromatogram are expressed in relation to the 
integrated squalane peak area. Fig. 1 shows an 
investigation of squalane content in different plant-
derived squalanes from various European 
manufacturers. The squalane content was determined 
both by measuring and evaluating the area 
percentages (light grey bars) obtained and also by 
means of a comparative measurement (dark bars) as 
prescribed by the Ph. Eur. method. 
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Fig. 1: Determining squalane content using area percent analysis 
& comparative measurement 
 

As per manufacturer data, the squalane content should 
be in the following range: 
 

Manufacturer/ 
Vendor 

Squalane %, as per 
specification 

Manufacturer´s 
analysis methods 

   

 

A > 92 GC 

B > 92 GC 

C > 92 GC 

D > 95 incl. derivates GC 

E > 92 internal method 

F > 93 GC 
 

 

It is evident that there are differences in the squalane 
content depending on the analysis method used. The 
purity was substantially higher when using the area 
percent method than when using a comparative 
measurement as per Ph.Eur. 
The reason for this is that in the area percent method 
the determined peak areas of individual, unknown 
accompanying substances are expressed in relation to 
the determined peak area of the squalane, with no 
direct comparison to a squalane standard. All 
substances <1% contained in the sample are not 
represented as specific peaks and are lost in the 
“noise-to-signal”. Consequently, the squalane peak 
area is smaller, although this is not reflected in the 
area percent analysis. The area differences, or the 
different squalane content, can only be differentiated 
by means of a comparative analysis. 
 

 
 
 
 
 
 

 
 

 
Fig. 2 Example: chromatogram of plant-derived squalane 
 

Fig. 2 shows by way of example a chromatogram of a 
plant-derived squalane. The individual peaks in the 
dashed area are integrated into the area percent 
analysis, whereby the accompanying substances 
contained next to the large squalane peak, for example, 
represent a percentage of ~8%. Using this measuring 
method, therefore, purity is ~92% squalane content.  

 
When using the Ph.Eur. method the integrated area of 
the squalane peak is set against that of the squalane 
CRS standard. If the integrated squalane area of the 
sample tested is less than that of the certified squalane 
standard with known content, the squalane content will 
also be lower. 
 

Why is it important to measure squalane content 
using the Ph.Eur. comparative method?   
 

[Assays by Worlée Cosmetics with independent, accredited 
laboratories.] 
To limit the proportion of non-defined substances in 
squalane a comparative measurement should be 
conducted in accordance with the Ph.Eur. The model 
substance cosmetic white oil will serve as an example to 
illustrate the importance of determining content using the 
comparative method. From a chemical perspective, white 
oil is similar to squalane (carbon/hydrogen). However, it is 
a complex mix of longer, saturated hydrocarbons. This 
model substance has no effect on key data such as iodine 
value, acid value, saponification value etc. In addition, 
analysis of the isotope ratio of cosmetic white oils could not 
detect any differences to that of pure plant-derived 
squalane. The ratios for white oils are -28.13°% / -28.44°% 
(100% plant-derived squalane is -28.04° %). Studies  of 
model mixtures of 30% cosmetic white oils to plant-derived 
squalane have shown that the content (starting content of 
the squalane 96%) is not affected when measuring the 
area percentages. In addition, key data such as iodine 
value, acid value, isotope ratio etc. are not changed 
adversely.  

squalane 

unknown accompanying 
substances 
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Also, the chromatogram could not identify any 
characteristic alkane peaks of the white oils. These could 
also not be detected in a specific analysis of white oils 
with a detection limit of < 0.5%. 
The model mixture with 30% white oil and 70% plant-
derived squalane exhibited a squalane content of 96.5% 
in the area percent analysis (see Fig. 3). Differences 
could only be identified in the comparative measurement 
as per Ph.Eur., where the squalane content was only 60%. 
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Fig. 3 Comparison of premium plant-derived squalane and 
premium plant-derived squalane with 30% white oil 
 
Where do these differences come from and 
why is it not possible, for example, to detect the 
white oils directly? 
 
 
 

 
 
 
Summary  
 

The analyses have shown that it is important for quality 
testing of the squalane content to not just carry out an area 
percent analysis. It is important to target the greatest 
possible squalane content to limit unknown substances. In 
the case of premium quality plant-derived squalane, the 
differences between the area percent analysis and the 
comparative measurement are minimal. In the case of 
other plant-derived squalanes available on the market, it 
emerged that the proportion of unknown substances not 
directly represented in the chromatogram is between 5 and 
10%. It is worth mentioning at this juncture that natural 
substances and accompanying substances from the olive 
oil are limited due to the other key data to be determined in 
accordance with Ph.Eur. specifications – e.g. iodine value, 
acid value etc.  
 
 
 
Documents & Information on request 
 
� Technical data sheet / specifications 
� Product documentation 
� Safety data sheet  
� Framework formulations 
� Testing methods 
 
Information | Samples | Sales 
 
Phone:   +49 (0) 40  73333 2670 
Fax:  +49 (0) 40  73333 2450 
Email:  cosmetics@worlee.de 
Website: www.worlee.de

< 1%. Consequently, the proportion of white oil in the 
squalane disappears, resulting in false-positive values 
for squalane in the area percent analysis. Yet the peak 
area of the squalane is smaller, as reflected by the 
comparative analysis and expressed as a lower 
squalane content of 60%.. 

 Proportion of 
non- 
detectable 
substances 
(in this case 
cosmetic 
white oil) 
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