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Seve ra l  a u t h o r s  (2, 3, 6) h a v e  c o n c l u d e d  t h a t  b o d y  w a t e r  a n d  b o d y  
n i t r o g e n  p r o t e i n  are  a c o n s t a n t  p r o p o r t i o n  of the  b o d y  w h e n  m e a s u r e d  o n  
a fat-free basis .  T h e r e f o r e  t he  i n t r o g e n  c o n t e n t  of t he  b o d y  c a n  b e  d e r i v e d  
f r o m  the  w a t e r  c o n t e n t  a n d  t he  age  of t he  rat.  T h i s  easy  w a y  of e s t i m a t i n g  
ca rcass  n i t r o g e n  is a n  i m p o r t a n t  t i m e - s a v i n g  fac tor  i n  the  c a r c a s s - n i t r o g e n  
m e t h o d  of p r o t e i n  e v a l u a t i o n .  

La t e r  D r e y e r  (4) r e p o r t e d  a n  o b s e r v e d  d i f f e r e n c e  b e t w e e n  t he  N : H20  
ra t ios  of m a l e  a n d  f e m a l e  a n i m a l s  a n d  r e p o r t e d  s epa ra t e  r e g r e s s i o n  e q u a -  
t i ons  for e a c h  sex.  T h e  N : H20 c o n s t a n t s  are  a s s u m e d  to  be  i n d e p e n d e n t  
of t he  n u t r i t i o n a l  s ta tus .  

The  ob j ec t i ve  of th i s  p a p e r  is to  p r e s e n t  f u r t h e r  f i n d i n g s  on  t he  s t ab i l i t y  
of the  r e l a t i o n s h i p  b e t w e e n  b o d y  w a t e r  a n d  b o d y  n i t r o g e n  ra t io  u n d e r  
d i f f e r en t  d i e t a ry  p r o t e i n  leve ls  a n d  qua l i t i e s .  

Materia ls  and m e t h o d s  

The animals used in  this experiment  were of the Sprague-Dawley weanling male 
rats obtained from the Central Laboratory of Serum and Vaccine. The animals were 
pretreated three days with a diet containing equal amounts  of the seven different 
experimental  diets as recommended by Forbes and Yohe (5). This pretreatment 
tended to provide the animals with uniform nutri t ional condition at the start of the 
test period. According to t he  same authors an inadequate balance of carcass 
nitrogen at the beginning of the test period will introduce an additional source of 
error after this preliminary feeding period. 

The animals were divided into eight groups of similar weight, each group 
consisting of six rats. One group was killed at the start of the experiment. Its body 
water and body nitrogen were determined, the percentage body water and body 
nitrogen were calculated. Another group received non-protein diets, three groups 
received diets containing 4.06, 6.12 and 11.63% casein (BDH) corresponding to 3.5, 
7.0 and 10.0% protein respectively. Synthetic dl-methionine was supplemented at a 
level of 0.3, 0.3 and 0.5 dl-methionine respectively to the three casein diets. 

French (caviar) bread prepared from wheat flour (72% extraction) was fed to 
three groups of rats at three different levels to supply 3.5, 7.0 and 10.0% protein. The 
amount  of protein in each diet was determined by the semi-micro Kjeldahl method 
(1). The protein-free diet was found to contain 0.2% protein. 
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The feeding exper iment  corresponded nearly with the  exper imenta l  procedure  
descr ibed by  the German group of Protein  Evaluat ion (7). 

Carcass analysis 

Rats were kil led on the 21st day, weighed and dr ied at 95 ~ until  constant  
weight  was obtained.  The carcasses were then mil led and the percentage dry mat ter  
was obtained by  drying at 105 ~ body ni trogen was also determined by  the semi- 
micro-Kjeldahl  method  (1). 

R e s u l t s  a n d  d i s c u s s i o n  

T a b l e  1 p r e s e n t s  t h e  m e a n  b o d y  n i t r o g e n  a n d  b o d y  w a t e r  of r a t s  
m a i n t a i n e d  o n  p r o t e i n - f r e e  d ie t .  T h i s  d i e t  c o n t a i n e d  1.37% c r u d e  p r o t e i n  
b y  s e m i - m i c r o - K j e l d a h l  a n a l y s i s  (1). T h e  b o d y  n i t r o g e n  : b o d y  w a t e r  r a t i o  
w a s  q u i t e  l o w  a n d  h a d  a m e a n  v a l u e  of  0.02 1. T h e r e  w a s  a n o n - s i g n i f i c a n t  
n e g a t i v e  c o r r e l a t i o n  c o e f f i c i e n t  b e t w e e n  b o d y  n i t r o g e n  a n d  b o d y  w a t e r .  

T h e  g r o u p s  f e d  d i e t s  b a s e d  o n  f r e n c h  b r e a d  p r o t e i n s  h a d  b o d y  ni-  
t r o g e n : b o d y  w a t e r  r a t i o s ,  w h i c h  w e r e  n o t  s t a t i s t i c a l l y  d i f f e r e n t  f r o m  
t h o s e  of  r a t s  o n  t h e  p r o t e i n - f r e e  d i e t  ( t - test) .  

T h e  b o d y  n i t r o g e n  : b o d y  w a t e r  r a t i o s  of  r a t s  m a i n t a i n e d  o n  t h e  r e fe r -  
e n c e  c a s e i n  d i e t  w e r e  m u c h  h i g h e r  in  c o m p a r i s o n  to  r a t i o s  o b t a i n e d  for  
r a t s  m a i n t a i n e d  o n  p r o t e i n - f r e e  d ie t .  T h e  r a t i o  w a s  s i g n i f i c a n t l y  h i g h e r  in  
r a t s  m a i n t a i n e d  o n  d i e t a r y  p r o t e i n  l e v e l  of  7.2 or  9.7% (P < 0.05), c o m p a r e d  
to  t h o s e  o n  s i m i l a r  p r o t e i n  l e v e l s  d e r i v e d  f r o m  F r e n c h  b r e a d .  

S i g n i f i c a n t  c o r r e l a t i o n  c o e f f i c i e n t s  w e r e  o b t a i n e d  b e t w e e n  b o d y  n i t r o -  
g e n  (X) a n d  b o d y  w a t e r  (Y) a m o n g  t h e  d i f f e r e n t  g r o u p s  m a i n t a i n e d  o n  
d i e t s  b a s e d  o n  e i t h e r  F r e n c h  b r e a d  o r  ca se in .  

A m o n g  g r o u p s  f e d  e i t h e r  c a s e i n  o r  F r e n c h  b r e a d  d i e t s  a t  s p e c i f i c  
p r o t e i n  leve l ,  a s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  (P < 0.05) w a s  o b t a i n e d  
r a n g i n g  b e t w e e n  0.5280 a n d  0.9140. 

T h e  r e g r e s s i o n  e q u a t i o n s  p r e d i c t i n g  b o d y  w a t e r  ~ f r o m  t h e  s l o p e  of  
t h e  l i ne  of  b o d y  n i t r o g e n  w a s  c o m p u t e d  b y  t h e  m e t h o d  of  b e s t  f i t ne s s ,  a n d  
t h e  r e g r e s s i o n  e q u a t i o n s  a r e  i n c l u d e d  a l so  in  t a b l e  1. 

T h e  p r e s e n t  r e s u l t  i n d i c a t e s  t h a t  t h e  r a t i o  of b o d y  n i t r o g e n  : b o d y  w a t e r  
is  n o t  c o n s i s t e n t ,  i t  v a r i e s  a c c o r d i n g  to  t h e  q u a l i t y  a n d  p r o t e i n  l e v e l  of  t h e  
d ie t .  T h i s  r e s u l t  d o e s  n o t  a g r e e  w i t h  t h e  r e p o r t s  of  D r e y e r  (3), w h o  sug-  
g e s t e d  t h a t  N : H 2 0  c o n s t a n t s  a r e  i n d e p e n d e n t  of  t h e  n u t r i t i o n a l  s t a tu s .  
C o n c l u s i o n s  d r a w n  f r o m  t h i s  w o r k  a r e  t h a t  e r r o r s  c a n  b e  i n t r o d u c e d  i n to  
d e t e r m i n a t i o n  of  n e t  p r o t e i n  v a l u e  w h e n  t h e  c a r c a s s  n i t r o g e n  c o n t e n t  is  
o b t a i n e d  b y  r e l y i n g  u p o n  t h e  p r e d e t e r m i n e d  N : H 2 0  ra t io .  A c o n c l u s i o n  
t h a t  s u g g e s t s  v a r i a t i o n  in  t h e s e  c o n s t a n t s .  

Summary  

Forty-two male Sprague-Dawley rats aged 45 days were analyzed for total  body 
ni t rogen and body  water, and the correlat ion between the body nitrogen : body  
water  ratio according to the type  and level of protein  was found lowest body  
ni t rogen : body water  ratios (0.021-0.033) in rats mainta ined on protein-free diet, or 
in diets in which protein was derived from French  bread. 

Highest  body ni trogen : body  water  ratios were found in rats mainta ined on 
either 7.2 or 7.9% or diets, based on casein protein  + dl-methionine.  
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