
Zeitschrift f(ir 

Ern~ihrungswissenschaft Z Ern&hrungswiss 31:82-85 (1992) 

Short Communication 

Boiled coffee does not increase serum cholesterol in gerbils 
and hamsters 
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Summary: In contrast to drip filter coffee, boiled coffee increases the serum 
cholesterol level in man. To identify the substance(s) responsible for this effect, it is 
necessary to find an animal model  sensitive to boiled coffee. In this study, three 
groups of 20 male gerbils and three groups of six male hamsters were fed a control 
diet or a control diet supplemented with either freeze-dried boiled coffee or freeze- 
dried filtered coffee. At the end of the 5-week feeding period serum cholesterol 
levels were not different in either species fed the different diets. These results 
suggest that these animal species are not sensitive to boiled coffee, or that the 
cholesterol-raising factor in boiled coffee is lost during the process of freeze-drying. 

Zusammenfassung: Im Gegensatz zu filtriertem Kaffee erhSht gebrfihter Kaffee 
den Serumcholesterinspiegel im Menschen. Um die fiir diesen Effekt verantwortli- 
che(n) Substanz(en) zu identifizieren, wird ein Tiermodell gesucht, das auf gebrfih- 
ten Kaffee entsprechend reagiert. In dieser Studie wurden an drei Versuchsgrup- 
pen zu je 20 Gerbilm~usen und drei Versuchsgruppen zu je  6 Hamstern eine 
Kontrolldi~t und eine Kontrolldi~t supplementiert  mit  entweder gefriergetrockne- 
tern filtiertem Kaffee oder gefriergetrocknetem gebrfihtem Kaffee verabreicht. 
Nach Beendigung der ffinfwSchigen Ffitterungsperiode konnte kein signifikanter 
Unterschied in den Serumcholesterinwerten tier Gerbilm~use und der Hamster in 
den verschiedenen Versuchsgruppen festgestellt werden. Diese Ergebnisse weisen 
darauf bin, da~ entweder diese Tiermodelle ffir diese Studien nicht geeignet sind 
oder dalt die cholesterinerhShende Substanz im gebriihten Kaffee durch das 
Gefriertrocknen verlorengeht oder unwirksam wird. 
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Introduct ion  

S t u d i e s  in  m a n  h a v e  s h o w n  t h a t  S c a n d i n a v i a n - s t y l e  b o i l e d  co f fee  has  a 
p o w e r f u l  s e r u m  c h o l e s t e r o l - r a i s i n g  e f fec t  c o m p a r e d  w i t h  f i l t e red  co f f ee  
(1, 2). B o i l e d  co f fee  is m a d e  by  b o i l i n g  g r o u n d  cof fee  b e a n s  in wate r ,  a n d  
d e c a n t i n g  the  f lu id  in to  a cup.  O n e  l i te r  o f  b o i l e d  co f fee  c o n t a i n s  1-1.5 g o f  
l i p id  m a t e r i a l  as o p p o s e d  to a b o u t  0.01 g for  d r ip  f i l ter  co f fee  (7). We h a v e  
r e c e n t l y  s h o w n  t h a t  t h e  h y p e r c h o l e s t e r o l e m i c  f ac to r  f r o m  b o i l e d  co f fee  is 
a l i p i d - s o l u b l e  c o m p o u n d  (7). To  p u r i f y  a n d  i d e n t i f y  th is  s u b s t a n c e ,  an  
a n i m a l  s pec i e s  s e n s i t i v e  to b o i l e d  co f fee  is i n d i s p e n s a b l e .  S e r u m  cho les -  
t e ro l  in  ge rb i l s  a n d  h a m s t e r s  s h o w s  a s ens i t i v i t y  to d i e t a r y  fa t ty  ac ids  
p a r a l l e l i n g  t h a t  in  m a n  (4, 6). Th i s  m a k e s  t h e s e  a n i m a l s  an  o b v i o u s  c h o i c e  
for  a s s a y i n g  t h e  co f fee  l ip id  factor .  Here ,  w e  d e s c r i b e  t h e  e f fec t s  o f  f reeze-  
d r i ed  b o i l e d  co f fee  on  s e r u m  c h o l e s t e r o l  l eve l s  in  m a l e  ge rb i l s  a n d  in  
h a m s t e r s .  

Methods  

Male gerbils (Meriones unguiculatus) and male hamsters (Mesocricetus auratus), 
4 to 6 weeks of age were used. They were housed four gerbils or three hamsters to a 
polycarbonate cage, with a layer of sawdust as bedding. Cages were located in 
rooms with controlled lighting (light on, 0700-1900 hours) and a constant tempera- 
ture (19-21 °C). Relative humidity varied between 35 and 55 %. 

The basal diet consisted of (g/kg): casein, 151; taurine, 5; corn oil, 50; coconut fat, 
50; corn starch, 333.9; dextrose, 300; cellulose, 50; CaCO3, 12.4; NaH2PO4-2 H20, 
15.1; MgCO3, 1.4; KC1, 1; KHCO3, 7.7; cholesterol, 0.5; vi tamin premix, 12, and 
mineral premix, 10. The composition of the vitamin and mineral premix has been 
described (5). 

Boiled coffee was brewed by adding 100 g of coarsely ground coffee to 2 1 of 
boiling tap water. This mixture was allowed to boil for 2 min; then the grounds were 
allowed to settle for 15 min and the brew was decanted. Regular filtered coffee was 
prepared using an automatic coffee maker and a paper filter. Per liter of tap water 
50 g of extra-finely ground coffee was used. The coffee brews were freeze-dried for 
24 h at 30°C. One liter of boiled or filtered coffee yielded 17 g of freeze-dried 
material. Per kg of basal diet 35 g of freeze-dried boiled or filtered coffee was added 
at the expense of 35 g of starch. The diets were pelleted and stored at 4 °C until 
feeding. 

The gerbils and hamsters were divided into three groups, stratified for body 
weight and for serum cholesterol levels as measured 1 week before the start of the 
study. One group of each species received the basal diet, the second group the basal 
diet with the freeze-dried boiled coffee, and the third group the basal diet sup- 
plemented with the freeze-dried filtered coffee. The experiment  lasted 35 days. 
Animals had free access to feed and tap water. 

Blood was sampled by orbital puncture on days -7,  0, and 35 of the study between 
0900 and 1100 hours in the nonfasting state under light diethyl-ether anesthesia. 
Serum was obtained by low-speed centrifugation and stored at -80 °C until analysis 
of cholesterol (3). 

Results  and Discuss ion  

B o d y  w e i g h t  ga in  d id  n o t  d i f fe r  in  r e s p o n s e  to t h e  d i e t a ry  r e g i m e n s  for  
e i t h e r  t he  ge rb i l s  or  t he  h a m s t e r s  (Table  1). On  ave rage ,  t h e  ge rb i l s  con-  
s u m e d  5 g f e e d  p e r  d a y  w i t h  no  d i f f e r e n c e s  b e t w e e n  t h e  t h r e e  d i e t  g roups .  
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Table 1. Effect of freeze-dried boiled and filtered coffee on body weight and serum 
cholesterol in male gerbils and hamsters. 

Dietary supplement 

None Boiled Filtered 
coffee coffee 

Gerbils 
Body weight (g) 

Baseline 48.8 ± 8.6 48.4 + 9.7 49.1 ± 9.2 
Change 14.2 ± 7.0 12.5 _+ 6.0 13.6 ± 5.9 

Serum cholesterol (mmoF1) 

Baseline 3.83 ± 0.44 3.70 ± 0.47 3.81 ± 0.41 
Change 0.50 ± 0.72 0.59 _+ 0.43 0.62 ± 0.46 

Hamsters 

Body weight (g) 
Baseline 102.4 ± 14.8 107.3 ± 7.9 107.2 ± 7.1 
Change 24.6 ± 9.1 35.4 ± 9.3 29.3 ± 8.7 

Serum cholesterol (mmol/1) 

Baseline 4.87 ± 0.32 4.74 ± 0.51 4.53 i 0.49 
Change 1.41 ± 0.27 0.93 ± 0.59 1.66 ± 0.92 

Means + SD, n = 20 (gerbils) or n = 6 (hamsters) for each treatment group. Change 
refers to difference between days 0 (baseline) and 35 (final). 

F e e d  i n t a k e  o f  t h e  h a m s t e r s  was  n o t  m e a s u r e d .  Tab l e  1 s h o w s  that ,  in  b o t h  
the  ge rb i l s  and  the  h a m s t e r s ,  c h a n g e s  in  s e r u m  c h o l e s t e r o l  w e r e  no t  
a f f e c t e d  by  the  a d d i t i o n  o f  f r eeze -d r i ed  b o i l e d  co f fee  to t he  diets .  T h e  l eve l  
o f  f r eeze -d r i ed  co f fee  e x t r a c t  in t h e  d ie t s  a m o u n t e d  to 2.2 g p e r  M J  of  diet.  
Th is  is e q u i v a l e n t  to one  125-ml c u p  of  co f fee  pe r  M J  o f  diet ,  u s i n g  co f fee  
b r e w e d  w i t h  50 g o f  g r o u n d  cof fee  p e r  11 o f  water .  F o r  a h u m a n  c o n s u m i n g  
10 M J  of  e n e r g y  pe r  day  t h e  c o r r e s p o n d i n g  i n t a k e  o f  cof fee  w o u l d  be  10 
c u p s  a day.  S u c h  a m o u n t s  h a v e  g i v e n  r ise  to i n c r e a s e  in  s e r u m  to ta l  
c h o l e s t e r o l  l eve l s  o f  m o r e  t h a n  0.5 retool/1 in m a n  (1, 2). 

I n  c o n c l u s i o n ,  o u r  r e su l t s  s h o w  that ,  u n l i k e  in m a n  (1, 2), s e r u m  cho les -  
t e ro l  l eve l s  in  t he  ge rb i l s  a n d  h a m s t e r s  w e r e  n o t  a f f e c t e d  by  t h e  a d d i t i o n  o f  
b o i l e d  co f f ee  to  t h e  die ts .  W h e t h e r  t h e s e  r e su l t s  i n d i c a t e  t h a t  t h e  s e r u m  
c h o l e s t e r o l - r a i s i n g  fac to r  in  b o i l e d  co f fee  is los t  d u r i n g  t h e  p r o c e s s  o f  
f r e e z e - d r y i n g  or  t h a t  t h e s e  t w o  a n i m a l  spec i e s  are  n o t  s e n s i t i v e  to  b o i l e d  
co f fee  w a r r a n t s  f u r t h e r  i n v e s t i g a t i o n .  
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