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product  is not palatable; Klose et al. (2) have re- 
ported tha t  roasted carcasses of turkeys  f rom groups 
fed beef fat, corn oil and soybean oil were essentially 
free of fishy off-flavors. In  fact,  if  anything,  the beef 
fa t  showed a s tabi l i ty  be t te r  than the control diet. 

Summary 
White grease, pr ime tallow, and soybean oil have 

been fed to ehicks and to turkey  poults at  the levels 
of 2.2 to 5.0%. No consistent improvement  in growth 
has been observed with chickens. A slight improve- 
ment  was noted with turkeys  with pr ime tallow. How- 
ever feed utilization was improved when t h e  various 
levels of fa t  were fed to ei ther chickens or turkey 
poults. The addit ion of f a t  to poul t ry  feeds reduces 
the amount  of dust and improves the texture  and 
color of the feed. 
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Use of Animal Fats in Poultry and Dog Rations 
B. S. SCHWEIGERT and A. J. SIEDLER, Division of Biochemistry and Nutrition, American Meat 
Institute Foundation, and Department of Biochemistry, University of Chicago, Chicago, Illinois 

W I T I I  the decline ill the marke t  for animal fats 
m soap and other industrial  uses in recent 
years, interest has been markedly  increased for 

developing new uses for  animal fats. ()lie of the ma- 
jor  new uses developed has been in animal feeds. The 
relatively low fat  content of mixed feeds (approxi-  
mately  5%,) and the potential value of increasing the 
fa t  eontent of feeds prompted  the initiation of inten- 
sive studies on the value of adding f a t s  to dry  dog 
meals and poul t ry  rations three years  ago. 

In the course of these studies the effect of adding 
graded levels, of animal fat  (choiee white grease) sta- 
bilized with an ant ioxidant  mixture  (buty la ted  hy- 
droxyanisole, propyl  gallate, and citric acid) to the 
rat ion on the growth, maintenance,  f o o d  utilization, 
and reproduction and lactation performance of dogs 
was investigated. Similar studies on the growth, food 
utilization, and general per formance  of chicks raised 
to broiler  age were carried out. I t  also was of im- 
portance to determine the stabil i ty of vitamin A (fish 
liver oil) added to feeds containing either no added 
fa t  or 6% of stabilized fat.  hi addition, studies were 
conducted by  L. R. Dugan and  associates on the sta- 
bil i ty of animal fats  t reated with different antioxi- 
dants when added to feeds. 

These studies were designed to obtain basic infor- 
mation of two types:  a) the nutri t ional  performance 
of dogs and chicks fed different levels of fa ts ;  and 
b) the prevent ion of rancidi ty  and destruction of nu- 
tr ients by  stabilizing the animal fa ts  in the feeds with 
suitable antioxidants.  

The results of our studies dea r l y  show that  the per- 
formanee of dogs (Cocker spaniels) fed 4% animal 
fa t  in addit ion to the basal rat ion (a total of 8% fat  
in the rat ion) was equal to or superior  to the per- 
formanee of dogs fed the basal ration. The perform- 
ante  of the dogs fed 6 or 8% added fat  also was ex- 
cellent while the performance of the dogs fed sucrose 
(equivalent in crude calories to 8% added fa t )  ill 

1 Journal  Paper  No. 80, American Meat Insti tute Foundation. Pre- 
sented at, the 27th Fall Meeting, American Oil Chemists' Society, Cl~i- 
eago, Nok'. 3, 1953. 

addition to the basal ration was less satisfactory. The 
eomposition of the ration used, designed to include 
ingredients commonly used in (:ommercial meals, is 
shown in Table I. This ration contain(,d 29.1% pro- 
tein and a.7% fat. 

TAB I,E l 

Composition of Experimental Ration 

Ingredient % 

Corn flakes ........................................................................................ 26,75 
"@'heat flakes .................................................................................. .,,, 26,70 
Soybean grits (HI-PRO-CON) .......................................................... 19.00 
Meat and bone scrap. ......................................................................... 15.01) 
Fish meal (Menhaden) ...................................................................... 3.00 
Wheat germ meal (defatted) ............................................................ 5.00 
I)ried skim milk ................................................................................ 2.50 
A and D oil (Nop('o xx2250 U.S.P. units A, 

400 A.O.A.C. units D/gin ....................................................... 0.50 
1 odized salt ....................................................................................... 0.25 
Brewers '  yeast (non debittered) ...................................................... 0.50 
Ril)oflavin supplenlent (BY-500) ...................................................... 0.80 

100.00 

The results obtained in the growth studies (Table 
I! ) are for  one of two experiments eonduc~ed. I t  will 
be noted here that  the dogs fed 4% animal fat  grew 
at a more rapid rate than those fed the basal rat ion 
while the performance  ~ of those fed 854. or sucrose 
approximated  that  for  when the basal ration was fed. 

TABLE I f  

Effect. of Feeding Different Levels of Fat  oil the Rate of Gain 

Ration _ _  No. of Dogs .. Avg.g.r~msGain/Wk. 

Experimental Ration .................................... I 7 ! 339 
Experimental Ration + 4% Fat ................... I 7 ( 360 
Experimental R.ation + 8% Fat .................. 6 1 334 
Experimental R~,tion ~- 18% Sucrose ......... 5 I 328 

Food consumption data showed that  the fa t  and 
sucrose supplements were well utilized. Subsequent 
studies were conducted on the maintenance and re- 
product ion and lactation performance  of these dog's. 
Per t inent  results are tabulated in Table I I I .  

Food and calorie utilization dur ing  the first four  
weeks of lactation (based on weight change of the 
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T A B L E  I [ [  

R.eproduction and  L a c t a t i o n  P e r f o r m a n c e  of Dogs  Fed  G r a d e d  
Levels  of A n i m a l  F a t  

R a t i o n  F e d  

No, P u p s  born ............................... 
No, W e a n e d  ................................... 
Avg,  B i r t h  weighS, g ..................... 
Avg.  w e i g h t  4 weeks ,  g .................. 
Avg.  w e i g h t  6 weeks,  g ................. 

Supp lemen t  to B a s a l  Ra t ion  

None¸ 4%F t 8% Fat 

43 
234 250 193 190 

1030 1196 951 908 
1516 1722 1}62 1226 

female and pups, and the total food consumption) 
showed that  the addit ion of f a t  increased the food 
utilization (weight increase per  unit  weight of food 
consumed) and  caloric utilization (weight increase 
per uni t  of crude calories consmned) over tha t  ob- 
served for  the basal rat ion while sonle decrease in 
food and caloric utilization was noted with the su- 
crose snpplement.  Thus, with the addit ional stress of 
reproduction and lactation, the performance  of the 
dogs fed sucrose was inferior  to that  for  dogs fed the 
added animal  fats. These results suggest tha t  the fa t  
improved the performance  by  more than merely pro- 
viding calories and tha t  the fa t  additions actually in- 
creased the efficiency of utilization of other nutr ients  
f rom the basal ration. 

Studies with chicks fed a basal rat ion (Table IV)  
to which 2 to 8% animal  fa t  was added also showed 
that  these f a t  supplements  were well utilized. The 
basal rat ion used in these studies contained 23.4% 
protein and %7% fat. 

In  duplicate experiments  the growth rate of chicks 
was either the same or slightly increased when fa t  was 
added in 9-10-week tests (Table V).  

T A B L E  V I  

Effect  of F e e d i n g  G r a d e d  Levels  of F a t  on Food a n d  Calor ic  Eff iciency 
(9-wk.  pe r iod )  

% of F a t  Food Calor ic  
Added  Eff ic iency Efigei~ney 

B a s a l  R a t i o n  

None . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39 1 11.1 
2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40 11.0 
4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40 10.6 
8 . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  43 10.9 

B a s a l  + Choline and  An?fibiotic @ Bm 

None ..................................... ] .40 11.4 
.................................. ::::::... ~ 2  ~1.5 

::::::::::::::::::::::::::::::::::: ...... '.:: .~2  11.1 
.44 11.2 

A limited number  of observations indicated that  
the carcass quali ty was excellent. I t  is also of interest  
that  when 8% fa t  was fed, the f a t ty  acid composition 
of the depot fa ts  of the birds reflected the dietary 
t rea tment  (Table  V I I ) :  

Duplicate sets of rations used in the dog studies 
that  Contained no added fa t  or 6% stabilized animal 
fa t  were stored at  room tempera ture  for  one year  and 
the v i tamin A stabi l i ty  was measured dur ing this pe- 
riod. Representat ive data are shown in the accom- 
panying  figure. I t  will be noted tha t  no difference in 

T A B L E  V I I  

Effect  of D i e t a r y  T r e a t m e n t  on the  F a t t y  Acid Composi t ion 
of  the  Chicken  Depo t  F a t s  a 

Linole ic  Acid I Oleie Acid  I I o d i n e  Vah le  
Die t  

% of the  totaI f a t t y  ac ids  

Basa l  ..................................... 18.8 [ 44.4  I S0 
Basa l  + 8 %  F a t  .................... 12.2 I r 5 2 . 8  . 74 

a Conducted  in  col labora t ion  wi th  L. R.  Dug 'an  and  associate,s. 

T A B L E  I V  

Composi t ion  of Basa l  R a t i o n  fo r  Chicks  

I n g r e d i e n t  % 

Yellow corn,  g r o u n d  ...................................................................... 65.2 
Soybean  g r i t s  ( so lvent  ex t rac ted )  ................................................ 11.0 
Meag s c r a p  . ................................................................................... 8.0 
F i s h  meal ,  M e n h a d e n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . .  8.0 
Blood mea l  .................................................................................... 2.0 
Corn  g lu t en  meal  ............................................................................ 2.0 
Alfal fa  leaf  me,M, dehyd ra t ed  ........................................................ 2.0 
ButyI  fmanenta~;ion solubles ( B Y - 5 0 0 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.0 
F i s h  oil (2250  A-400 D pe r  g r a m )  .............................................. 0.3 
Iod ized  sal~ .................................................................................... 0.5 
MnC12 • 4H~O ................................................................................ 320 m g / K g  
Niac in  ............................................................................................ 20 m g / K g  

T A B L E  V 

Effect  ~ of Leve l  of Fa~ on G r o w t h  R a t e  of N e w  t t a m p s h i r e  Chicks 
(25 c h i c k s / g r o u p )  

Ra t ion  Used  

% o f  Fa~ 
Added 

N o n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~ B I ~  I 

1357 I 
1414  
1477 

B a s a I +  0 . 2 %  B a s a l  +n~ho l ine  

Choline Ant ib io t ic  + B12 

wt.  in g r a m s  a t  10 weeks  

1348 t 1352 
1415 1426 
1432 1375 
1379 1371 

Fur the r ,  while choline and  antibiotic + B ~  supple- 
ments s t imulated early growth of the chicks in one of 
the two experiments,  no significant advantages  of 
these supplements, were evident with any  of the levels 
of f a t  added at  the end of the experiment.  

Other  evaluations showed that  the amount  of feed 
required per  pound of gain was reduced when the fa t  
level was increased (Table  VI )  and, as a consequence 
of the increased caloric density of the ration, excellent 
caloric utilization was observed. 
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TIME OF STORAGE (WEEKS)  

V i t a m i n  A s t a b i l i t y  o f  r a t i o n s  s t o r e d  f o r  v a r y i n g  p e r i o d s  a t  
r o o m  t e m p e r a t u r e .  

C u r v e  1 - - B a s a l  r a t i o n .  C u r v e  2 - - B a s a l  r a t i o n  + 6 %  s t a -  
b i l i z e d  a n i m a l  f a t .  

stabil i ty of v i tamin  A was evident dur ing the first 12 
weeks of storage while the addition of ant ioxidant  
t reated fats  to the rat ion mainta ined higher v i tamin 
A stabil i ty dur ing  the remainder  of the storage pe- 
riod. Fu r the r  no evidence of rancidi ty  was evident 
up to one year  in the feeds tha t  contained stabilized 
fat. 

These nutr i t ional  findings as well as other potential  
advantages  of adding animal fats  to feeds (control of 
dustiness, increased palatabil i ty,  decreased wear  of 
mixing and pellet ing machinery,  etc.) have prompted  
feed n lanufac turers  to add animal fats  in commercial 
feed production. An evaluation of the potential  mar-  
ket for  animal  fa ts  clearly shows that  large amounts  
of fats  can be utilized in commercial feeds. 

[ R e c e i v e d  N o v e m b e r  2 0 ,  1 9 5 3 ]  


