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The continuing boom in bio-cosmetics is
forcing companies to adopt new methods to

determine the purity and source of their
ingredients. Alongside the classic QA

procedures, stable isotope analysis could,
according to Dr. Markus Boner of

Agroisolab, Jörg Lickfett of Authento
Solutions and Michael Pfeiffer of Pfeiffer

Consulting, in future represent a safe,
certifiable QA method for determining the

purity and origin of raw materials.
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normal  carbon iso tope C-12
in  i t s  mass ,  i .e .  the  heav ie r  C-14
isotope holds two addit ional neutrons

These addit ional neutrons lead to an

instabi l i ty of the carbon and hence to a

decay of i ts radioactivi ty. The carbon
iso tope C-  13 ,  wh ich  is  p resent  in  a l l  l i v -
inp  Ih inps  has  one ex t ra  neuLron bu I
does not decay Such heavry, and sta-
ble, variants are also found in the oth-
er  b io -e lements .  Because they  occur

natura l l y  on ly  in  smal l  quant i t ies  and

react in exactly the same way chemical-
l y  they  have been the  sub jec t  o f  re la -

t ively l i t t le attention. For 500 carbon
isotopes of normal weight there wil l  be
only one C- I  3 isotope.

This t iny dif ference however plays

an impor tan t  par t  in  de termin ingor ig in

and authentici ty, because although the

stable yet heavy variants of the bio-ele-

ments may occur everywhere, they oc-

cur in dif ferent quanti t ies. For instance

the water in Munich is dif ferentiated by

h a v i n o  l e s s

heavy sulphur
i c o t o n p q  t h a n  t h p

water  in  Hamburg.
P l a n t s  a n d  a n r m a l s

g r o w i n g  i n  t h e  t w o  c i l i e s ,
and absorb ing  Ihe  water  as  par t

of their nutr i t ional intake, ref lect this

same dif ference. They exhibit  an un-
m i s t a k a b l e  r e g i o n a l  c h a r a c t e r i s t i c ,

rather l ike a f ingerprint The possibi l i -

t ies  o f  us ing  th is  phenomenon have
been recognised for some t ime by the
food industry. There is, for example, a
European wine database that uses the
heavy oxygen variants as evidence of

origin and the possible use of addit ives
in the water. ln the food industry the

use of stable isotope analysis to deter-
mine the source of raw materials is be-

coming more and more important.
ln i t ia l  resu l ts  have shown tha t  th is

phenomenon can also be used in the

analysis of raw materials for cosmetics
products. I t  is possible, using hear,ry hy-

drogen, oxygen and carbon, to deter-

mine the origin of rose oi l  with mean-
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n ex l .ens ive  research  pro iec l  ,
n o w  n e a r i n g  i t s  c o n c l u s i o n  i s

b e i n g  c o n d u c L e d  L o  e x a m i n e
the  ex ten t  to  wh ich  s tab le  i so tope

ana lys is  can cont r ibu te  to  modern
q u a l i t y  a s s u r a n c e  p r o c e d u r e s .  P a r t -
ners in the project are a well-known

German manufacturer of natural cos-
met ics  and member  compan ies  o f  the

Bu lgar ian  Nat iona l  Assoc ia t ion  fo r  Es-

sential Oils, Perfumery and Cosmetics

TBNAEOPC) Stable isotope analysis is
not simply a question of checking raw
mater ia ls  aga ins t  new qua l i t y  requ i re -
ments ,  bu t  a lso  o f  ana lys ing  raw mate-

r ia ls  such as  rose  o i l  in  o rder to  be  ab le

to  guarantee  the i r  h igh  qua l i t y  and pu-

ri ty worldwide A further focus of the
research is to be able to definitely dis-
t ingu ish  organ ic  p roduc ts  f rom con-
vent iona l  raw mater ia ls .
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Al l  I iv ing animals and p lants consist  of
carbon, hydrogen, oxygen, nitrogen
and sulphur .  These b io-e lements ap-
pear in various forms or isotopes. The
radioactive carbon isotope C-14 is of-
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identical there are differences in the
basic elements from which they are
formed. Rose oils from plants contain
differing amounts of the heavy bio-ele-
ments taken from their environment
and depending on their point of origin.

If today, following the controversies
surrounding the sale of spoiled meat
and genetically modified soya, and in-
tensive l ivestock farming, consumers
are increasingly concerned about the
origin, quality and authenticity of the
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products they buy, then stable isotope
analysis can be a useful, verif iable and
affordable qualitv assurance tool.
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Differentiating rose oil from various coutries using stable isotopes of the bio-elements


