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Summary: The  fa t ty  acid c o m p o s i t i o n  i n c l u d i n g  t r a n s  fa t ty  ac ids  of  12 b r a n d s  of  
n u t - n o u g a t  c r e a m s  were  ana lyzed  by  cap i l la ry  gas  c h r o m a t o g r a p h y .  T h e  c r e a m s  
c o n s i s t e d  m a i n l y  of  suga r  a n d  par t ia l ly  h y d r o g e n a t e d  v e g e t a b l e  oil. T h e  l ip id  
con t en t ,  w h i c h  was q u a n t i f i e d  g rav imet r i ca l ly ,  a m o u n t e d  to b e t w e e n  30 a n d  38.2 % 
in the  d i f f e ren t  b r ands .  T h e  fa t ty  acid c o m p o s i t i o n  va r i ed  c o n s i d e r a b l y  b e t w e e n  t he  
d i f f e ren t  c reams .  L ino le ic  acid,  t he  m a j o r  p o l y u n s a t u r a t e d  fa t ty  ac id  (PUFA) ,  
r a n g e d  f rom 12 to 39 %. P a l m i t i c  ac id  (16:0), w h i c h  was  t h e  m a i n  fa t ty  acid,  va r i ed  
f rom 9 to 27 %. The  to ta l  t r ans  fa t ty  ac id  c o n t e n t  of  t h e  12 c r e a m s  r a n g e d  f rom 0.9 to 
12.3 %. Only  two of  t he  c r e a m s  c o n t a i n e d  less  t h a n  1% o f t r a n s  fa t ty  acids;  18: i t  was  
the  t r a n s  fat ty  acid f o u n d  in t he  g rea t e s t  a m o u n t s ,  w h e r e a s  16: i t  a n d  14: i t  we re  on ly  
f o u n d  in t race  a m o u n t s .  T h r e e  s a m p l e s  h a d  a m o u n t s  of  18:2tt, 18:2ct, a n d  18:2tc 
b e t w e e n  0.7 a n d  1.06 % ; on ly  smal l  a m o u n t s  of l ino lea te  i s o m e r s  we re  d e t e c t e d  in  
t he  o t h e r  c reams .  

Our  resu l t s  s h o w  t h a t  t r a n s  fa t ty  ac ids  are p r e s e n t  in  eve ry  b r a n d  of  c h o c o l a t e  
c r eam tes ted .  S ince  t he  po t en t i a l  r i sk  of  a r t e r iosc le ros i s  a n d  c a n c e r  r e s u l t i n g  f r o m  
the  c o n s u m p t i o n  of  t r a n s  fa t ty  ac ids  is no t  ye t  clear,  d i f f e ren t  ways  of  p r o d u c t i o n  
s h o u l d  be  u s e d  in o rde r  to e l i m i n a t e  t h e m  f rom t he  c r e a m s  t h a t  are  a p r e f e r r e d  
b r e a d  sp read  of i n fan t s  a n d  ch i ld ren .  

Zusammenfassung: In zwbl f  v e r s c h i e d e n e n  S o r t e n  v o n  N u l ] n o u g a t - C r e m e  w u r d e  
die F e t t s i i u r e z u s a m m e n s e t z u n g  e inschl ie l~l ich de r  t r ans -Fe t t s~ iuren  mi t t e l s  
K a p i l l a r g a s c h r o m a t o g r a p h i e  u n t e r s u c h t .  Die  C r e m e s  b e s t a n d e n  haup ts~ ich l i ch  aus  
Z u c k e r  u n d  te i lweise  geh&rte ten  P f l anzen f e t t en .  In  d e n  v e r s c h i e d e n e n  S o r t e n  
b e t r u g  de r  g r a v i m e t r i s c h  e rmi t t e l t e  F e t t g e h a l t  z w i s c h e n  30 u n d  38,2%. Die  ver-  
s c h i e d e n e n  C r e m e s  w i e s e n  d e u t l i c h e  U n t e r s c h i e d e  in  i h r e r  F e t t s ~ i u r e k o m p o s i t i o n  
a u f .  De r  G e h a l t  an  Linols~iure, de r  w i c h t i g s t e n  m e h r f a c h  unges&t t ig t en  Fet ts&ure,  
s c h w a n k t e  z w i s c h e n  12 u n d  39%.  D e r  Ante i l  an  Pa lmi t in s&ure  (16:0), d ie  d e n  
H a u p t a n t e i l  an  den  ges~itt igten Fet ts~iuren a u s m a c h t e ,  va r i i e r t e  z w i s c h e n  9 u n d  
27 %. Der  G e s a m t g e h a l t  an  t r ans -Fe t t s f i u r en  lag z w i s c h e n  0,9 u n d  12,3 %, n u r  zwei  
C r e m e s  e n t h i e l t e n  w e n i g e r  als 1%. 18: i t  s te l l te  d e n  grbl3ten Ante i l  an  a l len  t r ans -  
Fet t s f iuren ,  w ~ h r e n d  14: I t  u n d  16: l t  n u r  in S p u r e n  g e f u n d e n  w u r d e n .  Drei  P r o b e n  
e n t h i e l t e n  die L ino l s t i u r e - I somere  18:2tt, 18:2ct u n d  18:2tc, j ewe i l s  in e i n e m  B e r e i c h  
z w i s c h e n  0,7 u n d  1,06 % de r  Gesamt fe t t s&uren ;  in  den  r e s t l i c h e n  C r e m e s  w u r d e n  
d a v o n  n u r  S p u r e n  n a c h g e w i e s e n .  

U n s e r e  U n t e r s u c h u n g e n  wiesen  t rans-Fe t t s~ iuren  in  j e d e r  F o r m  v o n  Nu/3nougat -  
C r e m e  nach .  Da mSgl i che  Z u s a m m e n h ~ i n g e  z w i s c h e n  de r  A u f n a h m e  v o n  t r ans -  
Fe t t s&uren  u n d  de r  E n t s t e h u n g  yon  T u m o r e r k r a n k u n g e n  u n d  A r t e r i o s k l e r o s e  
u n g e k l a r t  s ind,  so l l ten  a n d e r e  H e r s t e l l u n g s v e r f a h r e n  v e r w e n d e t  w e r d e n ,  u m  die  
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trans-Fetts~uren aus den genannten Produkten zu eliminieren, zumal diese bevor- 
zugt yon Kindern als Brotaufstrich verzehrt werden. 

Key words: nut-nougat cream, trans _fatty acids, hydrogenated vegetable oil 

Sch1~sselw6rter: NuBnougat-Creme, trans-Fetts~uren, geh~irtete P_flanzenfette 

I n t r o d u c t i o n  

The increased dietary consumpt ion  of  trans fatty acids dur ing recent  
years has mainly been due to the a u g m e n t e d  intake of  hyd rogena t ed  
vegetable oils. The hydrogena t ion  of  oils is carried out  in order  to improve  
the oxidative stability necessary for good flavor and longer  s torage and to 
achieve desirable spreading cons i s tency  (1). Only minor  propor t ions  of 
dietary trans fatty acids originate f rom dairy p roduc t s  and the fat of 
ruminants ,  in the fores tomach  of  which  trans fatty acids are formed by 
microbial  b iohydrogena t ion  (2). 

Al though no definite p roof  exists that  the c o n s u m p t i o n  of  trans fatty 
acids lead to serious illness and growth  re tardat ion in humans ,  the poten- 
tial risks of  dietary trans fatty acids are still under  discussion,  and m a n y  
studies (mainly in exper imenta l  animals) have been per formed (3). Trans 
fatty acids lack any essential fatty acid activity. They  appear  to increase 
the requi rements  for essential fatty acids, since they impede  enzymat ic  
desaturat ion and elongat ion of essential fatty acids (4, 5). Even  very  low 
concentra t ions  of  the desaturat ion p roduc t s  of  trans isomers of  linoleic 
acid are able to decrease synthesis  of  pros taglandins  and t h r o m b o x a n s  (6, 
7). The cholesterol-raising effects o f t r ans  fat ty acids are discussed contro- 
versially (8). 

The most  impor tan t  dietary suppliers  of  trans fatty acids in industrial  
countr ies  are margar ines  and shortenings;  the latter make  up 44 % of the 
regular dietary fat consum pt ion  of  adults in the USA (9). 
Dur ing  recent  years, the dietary intake of  nu t -nouga t  cream has steadily 
increased and this p roduc t  has partially displaced margar ine  as a bread  
spread (10), part icularly in the diets of  infants and children. Whereas 
sufficient informat ion is available on the trans fatty acid con ten t  of  differ- 
ent margar ines  in different countr ies  inc luding West G e r m a n y  (11, 12), to 
the best  of our knowledge  the trans fatty acid of  the nu t -nouga t  c ream that  
contain hydrogena ted  vegetable  oil has not  yet  been published.  Data  on 
the amoun t  of trans fatty acids in chi ldren 's  food are necessary  for investi- 
gations on the influence of diet on heal th and disease, as well as for 
r e com mend ing  diets for general and specific purposes .  

Mater ia l  and M e t h o d s  

Twelve different brands of nut-nougat and chocolate creams were purchased in 
local grocery stores. They were selected on the basis of availability. To determine 
whether there are important differences between batch samples, samples from 
different batches were also analyzed. After freeze-drying, total lipids were extracted 
with cyclohexane/ethanol (1:1 v/v) (13) and quantified gravimetrically. 

After transesterification with methanolic HC1, fatty acid methylesters were ana- 
lyzed on the basis of chain length and degree of unsaturation with a Dani 6500 HR 
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gas chromatograph I, equipped with a 50 mm tm si188 fused silica capil lary column, 
temperature  p rogrammed from 70 to 195 ~ with 28 ~ and from 195 to 220~ 
with 15 ~ (14). Peaks were identified by comparison with authentic  s tandards 
and their areas quantif ied with a Shimadzu CR 3 A integrator. Results  are expressed  
as weight percent  of all fatty acids detected. 

Results  and Di scuss ion  

T h e  b r a n d  n a m e s  o f  a l l  c r e a m s  a n a l y z e d  a r e  l i s t e d  in  a l p h a b e t i c a l  o r d e r  
in  T a b l e  1. T h e  fa t  c o n t e n t s  o f  t h e  c r e a m s  a n a l y z e d  r a n g e d  f r o m  30 to 
38.2 % (see  T a b l e  1). T h e s e  v a l u e s  a r e  l o w e r  t h a n  t h e  fa t  c o n t e n t s  o f  t h e  
u s u a l  b r e a d  s p r e a d s  s u c h  as  b u t t e r ,  m a r g a r i n e ,  c h e e s e  etc. ,  o f  w h i c h  t h e  fa t  
c o n t e n t  r a n g e s  f r o m  40 to  80 %. 

T a b l e  2 s h o w s  t h e  m a i n  f a t t y  a c i d s  o f  t h e  b r a n d s  a n a l y z e d .  T h e  c r e a m s  
e x h i b i t e d  g r e a t  v a r i e t y  in  t e r m s  o f  t h e i r  c o n t e n t  o f  s a t u r a t e d ,  m o n o e n o i c ,  
a n d  p o l y u n s a t u r a t e d  f a t t y  ac ids .  T h e  s a t u r a t e d  f a t t y  a c i d s  r a n g e d  f r o m  14 
to 32.5 %, t h e  m o n o e n o i c  a c i d s  f r o m  35.8 to  63.6 %, a n d  t h e  P U F A  f r o m  12.7 
to  45.4%.  T h e  m a i n  s a t u r a t e d  f a t t y  a c i d s  w e r e  p a l m i t a t e  (C 16:0) a n d  
s t e a r a t e  (C 18:0); t h e s e  v a r i e d  f r o m  9 to  27 %, a n d  4 to 7 %, r e s p e c t i v e l y .  
L i n o l e i c  ac id ,  t h e  m a j o r  p o l y u n s a t u r a t e d  f a t t y  ac id ,  s h o w e d  t h e  w i d e s t  
r a n g e  o f  al l  t h e  f a t t y  a c i d s  a n a l y z e d ;  i t  r a n g e d  f r o m  11.97 to  39 %. F r o m  
t h e s e  d a t a  i t  w a s  c o n c l u d e d  t h a t  c o m p l e t e l y  d i f f e r e n t  v e g e t a b l e  o i l s  a r e  
u s e d  for  t h e  p r o d u c t i o n  o f  t h e  d i f f e r e n t  b r a n d s ,  e v e n  t h o u g h  t h e  p r o d u c t s  
a r e  a p p a r e n t l y  s imi l a r .  

T h e  to t a l  t r a n s  f a t t y  a c i d  c o n t e n t  o f  t h e  12 c r e a m s  r a n g e d  f r o m  0.35 to  
12.23 %. O n l y  t w o  o f  a l l  t h e  b r a n d s  c o n t a i n e d  l e s s  t h a n  1% of  t h e  f a t t y  
ac ids ;  t h e s e  w e r e  a l so  t h e  c r e a m s  w i t h  t h e  l o w e s t  l i n o l e i c  a c i d  c o n t e n t s .  
18 : l t  c o n s t i t u t e d  t h e  m a j o r  p r o p o r t i o n  o f  al l  t r a n s  f a t t y  ac ids .  O n l y  s m a l l  
a m o u n t s  o f  14: I t  a n d  16 : l t  w e r e  d e t e c t e d  in  t h e  s a m p l e s .  T h r e e  b r a n d s  o f  
c r e a m s  c o n t a i n e d  a m o u n t s  o f  b e t w e e n  0.7 a n d  1.1% for  18:2ct,  18:2tc, a n d  
18:2tt, w h e r e a s  in  t h e  o t h e r  c r e a m s  o n l y  t r a c e  a m o u n t s  o f  t h e  l i n o l e a t e  
i s o m e r s  w e r e  found .  

W h e n  o u r  d a t a  is  c o m p a r e d  w i t h  t h e  d a t a  o n  t h e  t r a n s  f a t t y  a c i d  c o n t e n t  
o f  W e s t  G e r m a n  m a r g a r i n e s ,  i t  c a n  b e  s e e n  t h a t  t h e  r a n g e  o f  t h e  t r a n s  f a t t y  

Table 1. Trade marks of the 12 different brands of nut-nougat  cream analyzed in 
alphabetical  order and their  gravimetrically determined fat content.  

Ferrero Nutella 29.97% I 
Hollandia NuB Nougat 39.38% II 
Neuform Hasel Nougat 35.89% III  
No Name Nul3 Nougat 31.06 % IV 
Nussenia NuB Nougat 31.56% V 
Nutoka Nu/3 Nougat 34.58% VI 
Pitt  Nu/3 Nougat 38.15% VII 
Preiswert  Nu/3 Nougat 31.49% VIII  
Schwartau Schokomac 36.15% IX 
Zentis Belmandel  33.27% X 
Zentis Nusspli  31.22% XI 
Zentis Schoko Creme 32.00% XII 
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acids in the nut -nougat  creams is not  as great  as that  in the margar ines  
where values for trans fatty acids be tween  0.1 and 34.7 % were  found  (12). 
Data on the trans fatty acid content  of other  foods in G e r m a n y  are not  
available. Thus the daily intake of  6 g/day for me n  and 5 g/day for w o m e n  
of 18:lt is only est imated (15). Enig et al. (16) examined  220 different food 
items in the USA. He too found a great  variat ion in the levels of t rans  fat ty 
acid in margarine,  shortenings,  bakery  products ,  confect ions,  etc. Peanu t  
butter, a bread spread that  is widely used in the USA but  not  in West 
Germany,  had no detectable quanti t ies of  trans fatty acids. 

Trans fatty acids are incorporated  into h u m a n  tissues (17). They  are 
found in adipose tissue, liver, heart, aorta, brain (18), and ery throcytes  (19) 
of  humans.  Besides the potential  increased risk of arteriosclerosis (20) 
some studies have suggested an epidemiological  relat ionship be tween  the 
dietary consumpt ion  of trans isomers and cancer  (21). Therefore  more  
informat ion about  the trans fatty acid conten t  of different  food i tems in 
adult 's  and chi ldren 's  diets should be available. Our results demons t ra te  
that  trans fatty acids are present  in all the brands  of  nu t -nouga t  c ream 
tested and that  only two of  them contained less than  1% of total fatty 
acids. As 30 % of margar ines  in West G e r m a n y  are a lmost  free o f t r ans  fatty 
acids it should also be possible to el iminate the trans isomers  f rom nut- 
nougat  creams and it appears  highly desirable that  this be done  since these 
products  are c o n s u m e d  mainly  by infants and children. 
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