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Abstract

Two types of diet, glucogenic and lipogenic, were equally tested to 24 broiler 
chicken in completely randomized design for four weeks to evaluate their effects on 
body weight, feed intake, feed conversion ratio (FCR), carcass, and whole carcass 
weight.  Diets were designed to contain 1.05% and 7.0% of palm oil, as glucogenic 
and lipogenic ones, respectively. Both diets were formulated as isoprotein (22%) 
and isocaloric (3050 kcal/kg) to overcome the environment temperature of 25.8- 
30.40C, around the poultry housing at campus. The birds were weighed at the 
beginning, weekly, and at the end of the diet application. The difference of these 
body weights were calculated as body weight gain (BWG). Feed intakes were 
accumulated  weekly to the end. The FCR was calculated as the ratio of feed intake 
to body weight gain. Carcass and whole carcass were then compared to their body 
weight gain for each diet. Results showed that even though there were no significant 
differences (p>0.05), however, BWG in glucogenic diet chicken were 2.3% higher 
than that of in lipogenic diet birds. While, the feed intake in lipogenic diet chicken 
were significantly higher (p<0.05) than that of in glucogenic diet birds. Accordingly, 
the FCR was also significantly higher (p<0.05) in lipogenic diet of broiler chicken.   
None of carcass variables was significantly different, however, the glucogenic diet 
birds were 10.6% heavier than that of the lipogenic diet birds. Having higher in  
BWG, carcass weights, and carcass ratios, yet, lower in Feed intake and FCR, it 
can be concluded that glucogenic diet fed to broiler chickens was more efficient 
in overcoming the environment temperature, therefore the production performance 
was better than that of lipogenic diet.
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Introduct�on

Glucogen�c and l�pogen�c d�ets refer to the level of fat source be�ng �ncluded 
�n the d�et, the h�gher fat content, �t �s as l�pogen�c d�et. Th�s, even was clearly d�f-
ferenc�ated from one another by the �nclus�on of 0 and 2.5% of fat from palm o�l �n 
Glucogen�c and l�pogen�c d�ets, respect�vely (vanKnegsel et, 2007). Feed�ng both 
d�ets or even a comb�nat�on or m�xed d�et would come up w�th certa�n consequences 
relat�ng to the stage of the phys�olog�cal cond�t�on of the an�mal.  Glucogen�c source 
for b�rds �s usually der�ved from am�no ac�d, conta�n�ng h�gh prote�n d�et, as well as 
�t was out of  D-glucose. Wh�le, l�pogen�c source could be from glucose and tr�glyc-
erol. Therefore, glucose, am�no ac�d, and glycerol are the keys for l�p�d metabol�m 
�n non rum�nants (Larson, 1985). 

Heat stress env�ronment may lead to product�on and phys�olog�cal �mpa�rment.  
Des�gn�ng proper d�et �s a key to ma�nta�n these performances. H�gh dens�ty d�ets 
made of d�fferent source or d�fferent level of certa�n �ngred�ent, such as palm o�l 
may be expected to keep product�on performance. Therefore, �t was cruc�al  to eval-
uate the effects of the glucogen�c and l�pogen�c d�ets on the performance of bro�ler 
ch�cken under the env�ronment  temperature, 28-31 oC.

Mater�als and Method

Animals and Diets
Twenty four bro�ler ch�cken were allocated �nto two d�fferent d�ets �n com-

pletely random�zed des�gn. As the purpose of th�s small study was to evaluate be-
tween glucogen�c and l�pogen�c therefore there was no control d�et. There were 
three repl�cat�ons and four b�rds for each repl�cat�on.  B�rds be�ng used were at one 
week day old at the beg�nn�ng of the treatment for four weeks.

All �ngred�ents for both d�ets were the same, w�th the except�on of the level 
of each feedstuff.  These d�ets were composed w�th the same level  of crude prote�n 
(CP), that was 22% (�soprote�n) and the same level of metabol�zable energy (ME), 
that was 3050 kcal/kg (�socalor�c). The fat content der�ved from palm o�l were 1.05 
and 7.0% for glucogen�c and l�pogen�c d�ets, respect�vely.  Env�ronment tempera-
tures were recorded at am, noon, and pm us�ng thermometer.
          

Data Collection and Statistical Analysis
Collect�ng data were conducted weekly for feed �ntakes and body we�ghts.  

Body we�ght ga�n (BWG) was calculated by the d�fference at the week- four and 
week-one. Feed �ntakes (FI) were accumulated by weeks all the way to the end.  
Feed convers�on rat�o (FCR) was calculated as rat�o of feed consumed to body 
we�ght. Carcass and whole carcass (abdom�nal organs �ncluded) we�ghts were as-
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sessed at the end of the exper�ment. Carcass rat�os were calculated by compar�ng 
toward body we�ght.

 Data of body we�ght ga�n, feed �ntake, FCR, carcass we�ghts were presented as 
the means w�th standard dev�at�on and were analyzed us�ng a Pa�red t- test (Myers, 
1986).

Results and D�scuss�on

Nutrient intakes
Look�ng at the d�et compos�t�on and nutr�ent content (Table 1), �t �s known 

that both d�ets have relat�vely the same ether extract contents, 3.48% and 3.61%, 
respect�vely were for glucogen�c (1.5% palm o�l) and l�pogen�c (7.0% palm o�l) 
d�ets.  These ether extract levels were lower than that of �n rat�on conta�n�ng lower 
corn gluten meal (3%) and about the same amount of soybean meal (24.50%), was 
5.92% (Sug�harto et al., 2010).

The data revealed that there were sl�ght d�fferences, even though not s�gn�f�cant 
(p>0.05) �n nutr�ent �ntakes between both d�ets �n bro�ler ch�cken (Table 2).  As �n 
dry matter �ntake of glucogen�c d�et b�rd was a 10.29 g h�gher (0.6%), �ts crude 
prote�n and metabol�zable energy were quant�tat�vely h�gher as well, even though 
they conta�ned the �soprote�n and �soenergy. However, the ether extract �ntake of the 
l�pogen�c d�et b�rd was sl�ghtly h�gher (3.1%) for as much as 1.82 g.  Th�s �ntake 
suggested that the l�pogen�c d�et compr�s�ng 7% fat �n the concentrate resulted �n 

Table 1.  D�et compos�t�on for bro�ler ch�cken

Compos�t�on Glucogen�c L�pogen�c
Corn Gluten meal, % 4.96 13.16
Corn gra�n,  % 60 44.17
Soy bean meal,  % 25 24.73
F�shmeal , % 7.91 10
Palm O�l, % 1.05 7.0
Calc�um Carbonate, % 1.08 0.94
Nutr�ents:
Dry Matter, % 85.12 78.49
EE, % 3.48 3.61
CP, % 22 22
ME, Kcal/kg 3,050 3,050
Ca, % 0.69 0.68
P, % 0.47 0.45
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such amount of ether extract content that was h�gh enough to make a small d�fference 
�n �ts �ntake compared to that of �n glucogen�c d�et b�rds.

Production performance and Environment Temperature
The results  (Table 3) showed that body we�ght ga�n �n glucogen�c d�et bro�ler 

was a l�ttle b�t heav�er for 29.6 g or 2.28% than that of the l�pogen�c d�et.  However, 
the feed �ntake was greater  s�gn�f�cantly (p<0.05) for as much as 157.63 g, equaled 
to 7.94% �n l�pogen�c d�et ch�cken. However, �n terms of bulk�ness, the dry matter 
�ntake �n glucogen�c d�et was quant�tat�vely h�gher (10 g) �n Table 2. On the other 
hand, glucogen�c d�et was s�gn�f�cantly more eff�c�ent (p<0.05) �n convert�ng �nto 
body we�ght ga�n. Th�s number (1.54) �s about �n the same range as �n the FCR of 
fasted and unfasted b�rds, were 1.49-1.54, respect�vely (Sug�harto et al., 2010).  Th�s 
FCR �s also close to the FCR of ch�cken kept �n d�fferent dens�ty, were about 1.55- 
1.66 (Sunart� et al., 2010).   Th�s suggested that the energy ava�lab�l�ty �n glucogen�c 
d�et �s about at the r�ght level as �t �s �n both fasted and unfasted b�rds to cover the 
energy requ�rement �n fulf�ll�ng  these b�rds’ body we�ghts.  It seemed that the lower 
level of palm o�l content �n glucogen�c d�et was more eff�c�ent for the bro�ler kept 
dur�ng th�s env�ronment temperature (25.8-30.4 oC; average of 27.9 oC). Wh�le,  �n 
34 oC, bro�ler fed 8% palm o�l or 8% soybean o�l  had FCR of 1.89-2.19 (Zulk�fl� et 
al, 2007). 

Table 2. Nutr�ent �ntakes of glucogen�c and l�pogen�c d�ets �n bro�ler ch�cken

Nutr�ent Intakes Glucogen�c L�pogen�c
Dry Matter, g 1,690.41±37.63 1,680.12±58.17
Ether Extract, g 58.83±1.31 60.65±2.1
Crude Prote�n, g 371.89±8.28 369.63±12.80
Metabol�zable Energy, kcal 5,155±114.76 5,124. 37±177.42

Note: S�gn�f�cant d�fferences (p<0.05) between treatments.

Table 3. Body we�ght ga�n, feed �ntake, and FCR of bro�ler ch�cken fed glucogen�c and 
l�pogen�c d�ets

Var�able Glucogen�c L�pogen�c
Pre-treatment  body we�ght, g 195.03±7.0 174.50±15.39
Post-treatment body we�ght, g 1488.89±20.44 1438.75±96.34
Body we�ght ga�n, g 1293.85±27.4 1264.25±111.72
Feed Intake, g 1985.92±43.49a 2140.55±10.96b

FCR 1.54±0.0a 1.73±0.11b
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Insp�te of hav�ng been the �soenergy d�ets, w�th the h�gher ether extract (EE) 
content (3.61%) �n l�pogen�c d�et, mak�ng �ts energy ava�lab�l�ty m�ght be  a b�t 
slower to be converted �nto body we�ght.  Therefore, th�s m�ght be the cause that the 
b�rds w�th th�s d�et consumed more feed, consequently, w�th the lower body we�ght, 
made the FCR �s h�gher �n l�pogen�c d�et. These data were �n coherent relat�onsh�p 
when cons�der�ng the h�gher body we�ght ga�n, lower feed �ntake, therefore smaller 
feed convers�on rat�o was found �n glucogen�c d�et b�rds. 

Carcass weights and ratios
Carcass we�ght of b�rds fed glucogen�c d�et was sl�ghtly d�fferent by 111.8 g 

or 11.87% h�gher quant�tat�vely, than that of l�pogen�c d�et b�rds (Table 4). Whole 
carcass was also quant�tat�vely h�gher by 127 g or 11.86% �n glucogen�c d�et b�rds.  
In fact, both we�ghts of carcass belonged to the b�rds w�th glucogen�c d�ets were 
heav�er than that of �n l�pogen�c d�et. In add�t�on, the rat�os of body we�ght ga�n to 
carcass or whole carcass were h�gher (0.82 and 0.93) �n th�s glucogen�c d�et b�rds, 
compared to carcass rat�o �n l�pogen�c d�et bro�ler. The glucogen�c carcass were 
h�gher than  that of �n bro�ler ch�cken (around 0.66) w�th Ca-PFA as reported by 
Dew� et al. (2011).  

Th�s suggested that the h�gher the read�able starch such as �n corn gra�n (60%) 
�n glucogen�c d�et, the eas�er �t would be metabol�zed and converted �nto body we�ght 
and carcass �n bro�ler ch�cken w�th lower feed �ntake �n the average env�ronment 
temperature of 27.9 oC. However, these carcass we�ghts were lower than that of 
bro�ler ch�cken (1242.39–1425.44 g) kept �n the average env�ronment temperature 
of 28.39 oC as reported by Sunart� et al. (2010).

Table 4. Carcass we�ght of bro�ler ch�cken fed glucogen�c and l�pogen�c d�ets

Var�ables Glucogen�c L�pogen�c

Carcass, g 1,054±155.40 942.2±140.10
Whole carcass, g 1,198.3±145.43 1,071.3±124.80
Carcass:BWG 0.82±0.03 0.75±0.10
Whole carcass:BWG 0.93±0.11 0.85±0.09

Conclus�on

Regard�ng to feed �ntake, body we�ght, feed convers�on rat�o, carcass we�ght, 
and carcass rat�o to body we�ght, �t �s obv�ous that the glucogen�c d�et conta�n-
�ng 1.5% palm o�l and 60% corn gra�n �s eff�c�ent and could be appl�ed for bro�ler 
ch�cken under env�ronment temperature.
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