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Abstract

Oligosaccharides in digestive tract stimulate the growth of some intestine 
lactobacilus bacteria and reduced phatogenic bacteria. Kernel palm meal (KPC) 
and banana peel (BP) are high in mannan and fructose based polisaccharides. 
Limited ferementation of these producs may produce olygosaccarides. The objective 
of this research was to evaluate the effect of the dietary inclution of fermented 
palm kernel meal and banana peel on Salmonella typhimurium in the caecum of 
broiler. Experimental diets were: P0= Ration without BP, PKM, Bifidobacterium 
bifidum (Control); P1= Ration 2.5% BP; P2= Ration 2.5 % PKM; P3= Ration 2.5 
%  BP + B.bifidum, P4= Ration 2.5 % PKM+ B.bifidum. Ration conained 22% 
protein and 3050 kcal ME/kg. Experimental diets were allocated in a completely 
rendomized design with 5 replicates of 5 DOC each. At 14 days old, broiler were 
infected by Salmonella typhimurium and offered experimental diets.Weight gain, 
final body weight, carcass weight, carcass precentage, feed consumption and 
convertion, viscerals percentage and total colony of S.typhimurium in secum were 
evaluated.  Weight gain, final body weight, carcass weight, carcass precentage, feed 
consumption and convertion, viscerals percentage of broiler offered ration contained 
BP, PKM and B. bifidum were not different from those of control. Percentage of 
liver,  proventikulus, and jeujenum of broiler in P1 were smaller (P<0.05) than 
those of  control.  Total colony of S.typhimurium in secum of broiler in P1, P3, and 
P4 were smaller (P<0.05) than those of control. It was conluded that inclution of 
benana peel 2.5% in the broiler rations without B.bifidium inhibited S.typhimurium 
growth and increased body weight, weight gain, carcass weight, and improved feed 
convertion.  Addition of B.bifidium into the ration did not improve the usefulness of 
banana peel as a source of prebiotic.
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Introduct�on

The presence of gastro�ntest�nal pathogen�c bacter�a such as Salmonella 
typhimurium results �n many problems �n bro�ler farm�ng and products (Ohl & 
M�ller. 2001). Salmonella typhimurium �s one of the common bacter�a reduc�ng 
nutr�ent ut�l�zat�on, d�sturb�ng some b�olog�cal funct�ons, growth and �ncreas�ng 
mortal�ty of ch�cks. Ma�nta�n�ng the balances of gastro�ntest�nal m�cro flora �s an 
�mportant effort.  D�etary add�t�on of ant�b�ot�c �s a common pract�ce �n reduc�ng the 
persence of gastro�ntest�nal pathogen�c bacter�a. However, the res�dual ant�b�ot�c 
�n an�mal products �s a major concerns, s�nce �t results �n the res�stance of bacter�a 
w�hch �s harmful for the consumer.  Appl�cat�on of preb�ot�cs �n poultry rat�on �s an 
alternat�ve to replace the nutr�t�onal fuct�on of ant�b�ot�cs. 

D�etary add�t�on of mannan and fructose olygosacchar�des have been demons-
trated to have s�m�lar benef�c�al effects w�th an ant�bot�c �n ma�nta�n�ng a balance 
gastro�ntest�nal m�cro flora and �mprove product�v�ty �n bro�lers (K�m et al., 2011). 
Mannan conta�n�ng polysacchar�des from palm kernel meal (PKM) could be used 
as an alternat�ve to replace ant�b�ot�cs �n prevent�ng the colon�zat�on of Salmonella 
typhimurium �n poultry (Tafs�na et al., 2007). Banana peel �s an agr�cultural by pro-
duct w�ch �s avalable from banana process�ng act�v�ty. Controled h�drolys�s of PKM 
and banana peel conta�n�ng mannan and fructose polysachar�des, may produce man-
nan and fructoce olygosacchar�des. The present exper�ment a�med et evaluat�ng the 
effect of the d�etary �nclut�on of fermented PKM and BP on Salmonella typhimurium 
�n the caecum of bro�ler.

Mater�als and Methods

The total of 125 day old ch�ck (DOC) of Cobb CP 707 stra�n were allocated 
radomly �nto f�ve d�etray treatments �n a completely rendom�zed des�gn w�th 5 
repl�cates of 5 DOC each. Exper�mental d�ets were: P0= Rat�on w�thout BP, PKM, 
Bifidobacterium bifidum;  P1= Rat�on 2,5% BP; P2= Rat�on 2,5 % PKM; P3= Rat�on 
2,5 %  BP + B. bifidum, P4= Rat�on 2,5 % PKM+ B. bifidum.  Rat�on conta�ned 22% 
prote�n and 3050 kcal ME/kg. Ch�ck �n all treatments were offered P0 rat�on and 
kept �n a collony cage fac�l�tated w�th two 100 watt of ball lamps as heaters.  Banana 
peel and palm kernel meal used �n the exper�ment were ground and m�xed w�th 
f�ltrate obta�ned from the fermentat�on of e�ther BP or PKM.  The fermentat�on was 
conducted for 24 hours accod�ng to the mod�f�ed method of T�lley dan Terry (1963).  
Source of bacter�a used �n the method was the m�xture of bacter�a �solates �nstead 
of fresh rumen l�quor.  At 14 days old, bro�ler �n all treatments were �nfected by 
Salmonella typhimurium and offered exper�mental d�ets.  Feed and water were g�ven 
ad libitum S. typhimurium and B. bifidum were adm�n�stered orally on day 14.  S. 
typhimurium was adm�n�stered at level of 1 x 104 cfu and B. bifidum 1x105 cfu.  We�ght 
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ga�n, f�nal body we�ght, carcass we�ght, carcass precentage, feed consumpt�on and 
convert�on, v�scerals percentage and caecal Salmonella typhimurium were observed.  
Feed consumpt�on and body we�ght were determ�ned weekly.  Caecal Salmonella 
typhimurium was observed on day 28.

Results and D�scuss�on

Live Weight and Carcass 
Mean of f�nal l�ve we�ght, carcass we�ght and carcass percentage of of bro�ler 

�nfected S. typhimurium and offered d�fferent rat�ons w�th or wthout B. bifidum were 
presented �n Table 1. Mean of f�nal and carcass we�ght of bro�ler was the h�ghest 
when BP was �ncluded �n the d�et.  However further �nclut�on of B. bifidum �n a rat�on 
conta�n�ng BP reduced the f�nal we�ght of the bro�ler.  Mean of carcass percentage 
were not affected by d�etary treatments. The result �nd�cated that feed�ng bro�ler w�th 
a rat�on conta�n�ng BP for 14 days reduced the negat�ve effect of S. typhimurium 
�nfect�on �n bro�ler. The result suggested that the fermented BP conta�ned act�ve 

Table 1. Mean of F�nal L�ve We�ght, Carcas We�ght and Carcas Percentage of Bro�ler offered 
Rat�on Conta�n�ng BP or PKM on 28 days

D�etary Treatments

P0 P1 P2 P3 P4

F�nal l�ve we�ght, g  871AB ± 49 943B ± 67 858AB ± 42 812A ± 68 843AB ± 60
Carcass we�ght, g 527AB ± 49 584B ± 45 516AB ± 39 493A ± 51 525AB ± 34
Carcass percentage, % 60.39 ± 2.42 61.77 ± 0.65 60.10 ± 1.41 60.73± 1.95 62.31 ± 0.79

Note: Means w�th d�fferent superscr�pt d�ffer s�gn�f�cantly (P<0.05); P0= Control; P= Rat�on 2.5% 
BP; P2= Rat�on 2.5% PKM; P3= P1 + B. bifidum; P4= P2 + B. bifidum.

Table 2. Mean of Feed Consumpt�on, Da�ly Ga�n and Feed Convers�on Rat�o of Bro�ler 
offered Rat�on Conta�n�ng BP or PKM on 28 days

Note: P0= Control; P= Rat�on 2.5% BP; P2= Rat�on 2.5% PKM; P3= P1 + B. bifidum; P4= P2 + B. 
bifidum.

 D�tary Treatments

P0 P1 P2 P3 P4

Consumpt�on (g/b�rd) 1190 ±101 1166 ±40 1233 ±80 1167  ±145 1165 ±51
We�ght Ga�n (g/b�rd) 739 ±43 765 ±53 750 ±56 721 ±90 709 ±35
FCR (consumpt�on/
ADG) 1.61 ±0.11 1.53 ±0.06 1.65 ±0.06 1.63 ±0.15 1.65 ±0.12



329Proceeding of the 2nd International Seminar on Animal Industry | Jakarta, 5-6 July 2012

substances such as fructose olygosaccar�des, but the olygosachar�des from fermented 
BP d�d not support the growth of B. bifidum.

Feed Consumpsion, Weight Gain and Feed Conversion Ratio
Mean of feed consumpt�on, we�ght ga�n (WG) and feed convers�on rat�o (FCR) 

were presented �n Tabel 2. Mean of total feed �ntake, we�ght ga�n and feed conver-
s�on of bro�ler �nfected S. Typhimurium and offered d�fferent rat�ons w�th or wthout 
B. bifidum var�ed from 1164-1233 g per b�rd, 708-764.97 g per b�rd and 1.53-1.63, 
respect�vely.  There were no s�gn�f�cant d�fferent (P<0.05) �n total feed �ntake, we�ght 
ga�n and feed convers�on among treatments. Inclut�on of BP w�thout B. bifidum 
tended to �ncrease we�ght ga�n and �mproved feed convers�on. The result �nd�cated 
that �nclus�on of BP, KPM and B. bifidum �n bro�ler �nfected by S. typhimurium 
was not effect�ve. However, the �mprovement of the fermentat�on method of BP 
and PKM and the �ncrease �n �nclus�on level of fermented product may �mprove the 
response of bro�ler.

Wiryawan et al. (2005) reported that supplementat�on of FOS at level of 2.5% 
from garl�c �ncreased we�ght ga�n of �nfected S. typhimurium b�rd. The present result 
�nd�cated that BP and PKM suppressed the negat�ve effect of S. typhimurium on 
growth but the level could not opt�m�ze nutr�ent metabol�sm to create the better 
we�ght ga�n and feed convers�on rat�o.

Mean of  Percentage of Visceral Organ
Mean of percentage v�sceral organ �s presented �n Tabel 3. Inclut�on of BP, 

KPM  and  B. bifidum �n d�et of bro�ler from 14 to 28 day old, had s�gn�f�cant effect 
on the�r percentage of l�ver, g�zzard and proventr�culus. Percentage of l�ver, g�zzard 
and proventr�culus of bro�ler offered d�et P1 had the lowest values. The result 
�nd�cated that BP �nclut�on �n the d�et reduced the  negat�ve effect of S. typhimurium 
�nfect�on �n bro�ler. Ferket et al. (2002) reported that �nfect�on of S. typhimurium 
could swell l�ver organ. Therefore d�etary �nclut�on of 2.5% BP (P1) st�mulated the 
balance growth of �ntest�nal m�cro flora and suppressed S. typhimurium growth.  
Reduct�on of S. typhimurium growth may ma�nta�n the normal cond�t�on and fuct�on 
of l�ver and d�gest�ve tract.

Total Colonies of Salmonella typhimurium
Data of total number of S. typhimurium collon�es was shown �n Table 4.  Man-

nan and fructose olygosacchar�des produced short cha�n fatty ac�ds and lact�c ac�d 
(Bantora & D�tya, 2012). These organ�c ac�ds have ant�m�crob�al property to �nh�b�t 
pathogen�c bacter�a. The data �nd�cated that the most effect�ve treatment to reduce 
S. typhimurium collon�es was P1 and P4 w�th total number of  S. typhimurium col-
lon�es was 1.58 x 103 and 2.4 x 103, respect�vely.
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Data showed that BP �nclut�on �n a bro�ler d�et stumulated the growth of B. 
bifidum and therefore reduced caecal S. typhimurium colon�es. D�etary �nclus�on 
of PKM had no effect on S typhimurium growth �n the caecum. However, �nclut�on 
of B. bifidum �n the d�et conta�n�ng PKM reduced caecal S. typhimurium colon�es.  
The result �nd�cated that �nclut�on of e�ther BP or PKM fac�l�tated the growth of B. 
bifidum as prob�ot�cand.

Conclus�ons

D�etary �nclut�on of 2.5% fermented banana peel was effect�ve to reduce 
colon�zat�on of S. typhimurium. D�etary �nclut�on of both banana peel and palm 
kernel meal st�mulated the growth of Bifidobacterium bifidum suppress�ng S. 

Table 3. Mean of  the Percentage of V�sceral Organ to L�ve We�ght (LW) of Bro�ler offered 
Rat�on Conta�n�ng BP or PKM on 28 days

Note: Means w�th d�fferent superscr�pt d�ffer s�gn�f�cantly (P<0.05); P0= Control; P= Rat�on 2.5% 
BP; P2= Rat�on 2.5% PKM; P3= P1 + B. bifidum; P4= P2 + B. bifidum.

V�sceral Organ 
(% LW)

D�etary Treatment

P0 P1 P2 P3 P4
L�ver 3.17±0.62b 2.46±0.18a 2.97±0.45ab 2.73±0.13ab 2.80±0.24ab

G�zzard 2.47±0.32ab 2.15±0.18a 2.30±0.18ab 2.57±0.35b 2.33±0.18ab

Proventr�culus 0.73±0.20b 0.57±0.07a 0.66±0.07ab 0.67±0.11ab 0.70±0.11b

Lymph 0.12±0.04 0.11±0.04 0.14±0.04 0.12±0.04 0.09±0.04
Heart 0.52±0.04 0.50±0.03 0.57±0.06 0.54±0.06 0.57±0.08
B�le 0.15±0.20 0.11±0.04 0.10±0.05 0.13±0.04 0.10±0.06
K�dney 0.79±0.11 0.89±0.14 0.82±0.14 0.83±0.08 0.88±0.12
Pancreas 0.44±0.12 0.41±0.04 0.42±0.06 0.39±0.05 0.44±0.06

Table 4. Number of  S. typhimurium collon�es �n Cecum of Bro�ler offered Rat�on Conta�n�ng 
BP or PKM on 28 days

Parameter
Treatment

P0 P1 P2 P3 P4
Number of colon�es 
(cfu) 155 x 103 1.58 x 103 160 x 103 10 x 103 2.4 x 103

Note: P0= Control; P= Rat�on 2.5% BP; P2= Rat�on 2.5% PKM; P3= P1 + B. bifidum; P4= P2 + B. 
bifidum.
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typhimurium growth �n bro�ler. Therefore banan peel and palm kernel meal were 
potent�al sources of ol�gosacchar�des.
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