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Final Report on the Safety 
Assessment of Candelilla Wax, 

Carnauba Wax, Japan Wax, 
and Beeswax 

Toxicological test data on four waxes - Candelilla, Carnau ba, Japan, and Bees- 
wax, singularly and in combination - are presented. On the basis of the docu- 
mented animal and clinical test data, it is  concluded that these waxes are safe 
for cosmetic use. 

I NT RODU CTlON 

axes are water-insoluble, solid mixtures of long-chain hydrocarbons andlor W esters of higher fatty acids and alcohols.(') Waxes become soft, pliable, 
and liquid when warm, and variably hard when cold. They are found on the skin 
and fur of animals, the feathers of birds, and on the exoskeleton of many insects. 
Waxes cover the leaves, stems, petioles, and fruits of higher plants, and are also 
derived from mineral and fossil ~ o u r c e s . ( ~ - ~ )  

People have used wax products since early recorded history.'5) Wax i s  an in- 
gredient in eye and facial makeup, fragrance, skin care, and personal cleanliness 
preparations. It lends structure, firmness, gloss, and smoothness to cosmetics, 
and it also forms creamy  emulsion^.(^-^) Waxes are used as gellants for various 
liquid cosmetic ingredients, enabling these cosmetics to retain the shape of their 
container. Wax-containing formulations melt or soften at specific temperatures, 
releasing ingredients contained in the wax phase and imparting smooth spread 
and long wear on skin ~ur faces. '~)  

The waxes reviewed in this report are grouped according to the similarities in 
their chemistry and derivation. Those listed under the plant waxes include Can- 
delilla, Carnauba, and Japan Wax. The only insect wax reviewed is Beeswax. 

PLANT WAXES: INTRODUCTION AND OVERVIEW 

Candelilla, Carnauba, and Japan Wax are plant waxes widely used as ingre- 
dients in cosmetic products. 
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The Plants 

COSMETIC INGREDIENT REVIEW 

The plant waxes used in cosmetics are obtained from the Gymnospermae 
and Angiospermae.(2) The waxes are synthesized in the outer wall of the epider- 
mal cells of leaves, stems, and fruit. This wall is covered with cutin, a fatty, water- 
impermeable polyester, exuded through the pores and from which the wax i s  
derived. Plants from tropical and arid regions are most highly cutinized to check 
transpiration and avoid dehydration. Regional and climatic differences produce 
varying amounts of wax with varying composition within a given  specie^.(^,^) 

Synthesis and Composition 

The synthesis of plant waxes begins with fat or oils (glycerides) which are 
built up by reductive processes and carboxylation; these are transformed into 
high molecular weight alcohols, acids, and hydrocarbons through light, heat, 
and moisture. Each wax is peculiar to the plant that synthesizes it.") 

Plant waxes are complex mixtures of chemical compounds which include hy- 
drocarbons, esters, free primary alcohols, aldehydes, free acids, secondary alco- 
hols, ketones, hydroxy ketones, fl-diketones and hydroxy- and 0x0-o-diketones, 
free diols, glycerides, and triterpenes.(2) They also contain small quantities of dyes, 

TABLE 1. Components of Unsaponified Epicuticular Waxes.J 

Components Common Source Remarks 

1-Al kanes 
9 -A I ken es 
Branched Alkanes 
Monoesters 
Diesters of short diols 
Esters of aromatic acids 
Acetates 
Hydroxyesters 
Polyester of w-hydroxy a( 
Primary alcohols 
Aldehydes 
Acids 
Secondary alcohols and 

ketones 

Hydroxyketones 
a-Di ketones 

Lids 

Most plants 
Rose flower, sugar cane 
Tobacco 
Most plants 
Wheat, rye 
Carnauba 
Lolium species 
Ouricuri 
Gymnosperms 
Most plants 
Sugar cane 
Most plants 
Cabbage, rose floh 

pea, apples and 
Gymnosperms 

Cabbage 
Eucalyptus, Acacia 

ier 

Common, major or minor 
Uncommon, very minor 
Uncommon, very minor 
Common, major or minor 
Uncommon, minor 
Uncommon, minor 
Uncommon, minor 
Uncommon, minor 
Common, major 
Common, major or minor 
Uncommon, major or minor 
Common, minor 
Common, major or minor 

Uncommon, very minor 
Common, major or minor 

carnation, wheat, oats, 
barley, rye, grasses 

Hydroxy or 0x0-/3-diketones Wheat, barley, rye, Uncommon, major or minor 
oats, grasses 

Diols Apples, rose flower Uncommon, minor 
Glycerides Bayberry and Japan Uncommon, major 

Triterpenes Apple, grape and Coinnmn, minor 
waxes 

cranberry fruits 

aFrom Ref. 2. 
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sterols, aromatic, and terpenoid compounds, and their reaction products.'"' 
Wax hydrocarbons, ketones, and secondary alcohols usually contain an odd 
number of carbon atoms and the acids and primary alcohols contain an even 
number. The ketones and alcohols of some waxes consist almost entirely of one 
chain length. Table 1 lists most of the components of unsaponified epicuticular 
waxes and their common sources.") 

The n-alkanes containing an odd number of carbon atoms are present in all 
plant waxes. Chain lengths range from about C21 to C3, ,  with C31 and CZ9, respec- 
tively, the most common chain lengths. Alkanes with even number of carbons 
occur as minor components and the n-alkenes and branched alkanes are minor 
constituents of waxes.") 

Long chain acid and alcohol components produce monoesters with chain 
lengths of c32 to Cb4. The monoesters generally have even-numbered carbon 
chains, but some odd numbered carbon components have been detected. Di- 
esters, hydroxy esters and polyesters of w-hydroxy acids are also present.'2) 

The free primary alcohols are straight chain compounds usually with even 
numbered carbons and chain lengths of C22 to C34. The aldehydes and free acids 
also have straight chains with even numbered carbon atoms.'') 

The secondary alcohols, ketones, and hydroxy ketones have a close biosyn- 
thetic relationship. The secondary alcohols, always free and with an odd number 
of carbons, often occur together with their corresponding ketones.(*) 

The P-diketones and hydroxy- and 0x0-P-diketones are major wax com- 
ponents, with chain lengths that include CZ9, C31, C33. Free diols are rare, and 
glycerides are found mainly in japan W a x  and Bayberry Wax. Triterpenes, mainly 
found in fruit waxes, are also contained in Ouricury Wax at about 5°/0.(2.4,11-15) 

Analysis 

Wax can be extracted from the plants mechanically by scraping or flailing, by 
solvent extraction with hexane, chloroform, or methylene chloride, or by 
melting in hot 

After the wax is  freed from the major impurities, various methods may be used 
individually or in combination to obtain their chemical composition. Thin layer 
chromatography (TLC) using silica gel G with benzene-chloroform is a common 
method, and column chromatography using silicic acid produces good separa- 
tion. Whole, unsaponified waxes may be analyzed by gas-liquid chromatography 
(GLC). Ozonation and permanganate-periodate oxidation are common chemical 
determinations of double bond formation, and saponification i s  used to identify 
component acids and alcohols of esters. Aldehydes can be determined by 
sodium borohydride reduction to alcohols, and ketones and secondary alcohols 
by chromic acid oxidation. P-Diketones are determined by copper salt forma- 
tion. '2.4.10-21)  

Spectroscopic identification methods are also used in wax analysis. 
Ultraviolet absorption detects P-diketones, and infrared absorption can identify a 
number of functional groups. Mass spectrometry and x-ray diffraction are used 
for determination of structure and nuclear magnetic resonance (NMR) spec- 
troscopy can characterize pure fractions or simple mixtures of wax compo- 
nents, 12.4.11- 17.19-22)  


