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Abstract

The partia l  replacement of  soybean meal by toasted fu l l  fa t  

soybeans was studied  for levels of  50% and 75% in protein  

equiva lence.

The invest iga ted  product  was analyzed  chemica lly  and  

calorimetr ical ly  with  the classical  methods. .

The b iolog ica l  tes t  was performed on a tota l  o f  270 day-o ld Sena  

broi lers ass igned randomly to  three experimental  groups.  The  

chicken were fed in  two phases with  i socaloric i soproteic d iets,  

12.75 kJ GE/kg and  22.7% CP (1-28 days) and  12.75 kJ GE/kg and  

20% CP during the second period.  In  E2 and E3 soybean  meal was 

rep laced  in  proport ion o f  50 and  75%  respect ively with  toasted ful l  

fa t  soybeans,  wi th  no addit ion  of  fat  or an tioxidants.

The resu lts  show the fo l lowing chemical  and calorimetric  

composi t ion o f  the ful l  fa t  soybeans expressed  in  g/kg DM: 319 CP,  

196 EE,  123 CF,  293 NFE and 23.02 kJ GE; the enzymatic ac tiv i ty  

was 0.13 mg N/g /min.  a t  30

0

C.

The production performance showed 1956±138 g body weigh t  at  49  

days for the 50% replacement  group and 2062±117 g (75%) 

compared to  1960±17g (contro l );  the average daily  ga ins were  

39.08,  41.25 and 39.18 g respect ive ly.  Feed convers ion ra tio  was 

1.89 kg/kg in  group C and 2.03 (50%) and 2 (75%) respectively.  In  

al l  cases,  the d i f ference i s  not  s igni f ican t ,  which y ields the  

conclusion  tha t  fu l l  fa t  soybeans are  a good source  of  energy and  

protein.
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Introduction

Due to  i t s  chemica l  composi t ion,  soybean is  a  legume wi th high 

crude pro te in and  l ipid  leve ls .  The nutr ients are readi ly digest ible  

and the prote in has a  high b iologica l  value p lac ing i t  on top of  

vegeta l  concentrate  feeds (Popa et  al . ,  1980,  Bur lacu 1983) .

Raw soybeans can not  be used in poultry feeding due to  some act ive  

biologica l  compounds with antinutr i t ional  act ivi ty.  Thermal  

trea tment proved  to  be enough to  remove the ant inutr i t ional  fac tors,  
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while pro te in quali ty and the fat  content  vary according to  the  used  

technology.

The present  paper  determined the chemical  composi t ion of soybeans 

trea ted thermally wi th the dry method and the e ffect  o f includ ing i t  

in  broi ler  feed ing.

Material  and method

The treated soybeans were assayed in labora tory and  “in vivo”.

The soybean trea ted by the dry thermal method were  ground and  

introduced in  the  compound feed.

The feed was analyzed chemical ly wi th the  standard Weende  

analyses.  Urease ac t ivi ty was determined  by potent iometr ic  

t i t rat ion,  whi le  the gross energy was de termined wi th an adiabatic  

calor imetr ic  bomb.

The product  was tes ted in vivo on 180 day-o ld Sena bro ile rs  

randomly assigned to  two experimenta l  groups (5 chicks ×  12  

replica tes ×  2  groups)  and a control  group (5  chicks ×  12  rep licates  

×  1  group) .  The birds were raised in bat tery cages,  chick densi ty in  

the cage be ing according to  the used technology.  The experiment  

lasted  49 days ,  wi th two periods,  1 -28 and 29-49  days.

The birds were fed in two phases ,  on three formulat ions for  each  

period.  The contro l  group was fed on d iets  based on corn,  soybean 

meal ,  f ish meal ,  synthe tic  amino ac ids,  macroelements and a  

vi tamin-minera l  premix,  which provided for  the  qual i ty parameters  

of the formulat ion a l  norm level .  The energy a l lowance of the d iet s  

was  provided by 2% oi l  during the two growth phases (12 .75 kJ  

GE/kg and 22.7% CP for  1/28 days and 12.75 kJ  GE/kg and 20% CP 

dur ing the second period.

The formula tion for  E1 group consis ted of the same ingred ients as  

for  C group,  p lus  ground soybeans  rep lac ing,  as  protein content ,  

50% of the soybean meal  o f group C.  The energy and protein levels  

were  s imi lar  wi th group C.  No fat  was added ,  the energy being

suppl ied by the fat  content  o f the tested soybeans.

The formula tion for  E2 included the same ingredients and soybean  

meal  was replaced 75% in pro tein equivalence  compared  to  group  

C.  No o il  was added e i ther ,  and the energy and  protein leve ls were  

simi lar  to  groups C and E1 ( i soca lor ic  and isoproteic diets) .

Results and discussion

Chemical  composi t ion  and gross energy  content  o f  the toasted  

ful l fat  soybeans

Rela ted to  kg dry mat te r  (DM),  soybeans have 319 g CP,  196 g EE,  

123 g CF and 23.02 MJ GE. Dry mat ter  content  o f the tested  

soybeans was 927 g/kg compound feed.
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Soybean meal  had 455 g CP,  23 g EE,  67 g CF and 19.76 MJ GE,  

va lues consis tent  wi th the l i tera ture (Bur lacu 1983,  Grossu e t  

al . ,1996,  Borcea  et  al . ,  1996) .

The resul ts  ob tained with the toasted soybeans are c lose to  the  

l i tera ture,  which gives (by kg DM) and average 387 g CP,  207 g EE 

and  24.20 MJ GE (Bur lacu 1983,  Larbier  and Leclerq 1994) .

The va lues for  urease  ac t ivi ty were 0.13 mg N/g/min at  30

0

C. In the  

soybeans toasted by classical  methods urease act ivi ty was maximum 

0.20 mg N/g/min a t  30

0

C,  whi le  in  the overtoasted soybeans urease  

act ivi ty was up to  0 .05  mg N/g/min a t  30

0

C (Larbier  and Leclercq  

1994).

After  50 days of s torage,  Kre is reac tion was negative for  the  

toasted soybeans,  the peroxide index being 0.295 mg t iosuplha te/g 

fa t ,  whi le  fat  ac idi ty was 22.493 mg KOH/g,  these values  showing a  

proper  preservat ion of the fat .

Production performance

At 49 days ,  the average weight  was 1960.60±172.43 in group C,  

1956.25±138.5 g in group E1 and 2062.47±117.46 in  group E2 ,  the  

di fference no t  being s igni f icant  (p

39.18 g/bro iler  in C,  39 .08 g in E1  and  41.25 g in E2.  The overa l l  

compound feed intake was 74.05 g/broi ler /day in C,  79.34  in E1 and  

82.69 in E2.  the di fference be tween groups not  being s igni f icant  

(p

in E1 and  2.00 in  E2.

The product ion per formance i s  comparab le  to  the l i terature  

concerning the same hybrid  fed (Sena)  on a simi lar  die t  wi th group

C (Grossu et  al . ,  1996,  Borcea e t  a l . ,  1996 ,  Grossu e t  a l . ,  1998) .

Broiler  l ivabi l i ty was 95% in a l l  groups,  morta l i ty be ing recorded  

dur ing the fir s t  three days  of l i fe .

Conclusions

The soybean treated thermal ly wi th the dry method may be used in  

broiler  feeding,  rep lac ing,  in protein equivalent ,  up to  75% of the  

soybean meal .  The toas ted soybeans may be used as energy source  

for  bro iler  d iets,  replac ing complete ly the fat  added to  compound 

feed formula tions.

The chemical  composi t ion of  the  toas ted soybeans expressed by kg  

DM was 319 g CP,  196 g EE,  123 g CF and  23.02 MJ GE/kg DM.

No ant ioxidants were used in CF formula tion,  the feeds for  the  

overal l  per iod be ing produced in the beginning of the experiment .

Broiler  per formance  between 1 -49 days  was qui te  simi lar  in groups 

C and E1 (50% replacement)  and E2 (75% replacement o f  soybean 

meal) ,  the di fference no t  being s ta t i st ical ly signi ficant  (p
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Final  weight  was 1960.60 in group C,  1956.26 g in E1 and 2062,47  

g in E2.  Feed conversion ra t io  (kg CF/kg gain)  was  1.891 in C,  2 .03  

in  E1 and  2.00 in  E2.
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