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Abstract

Herbal, probiotic and prebiotic as natural feed additive have potential to 
replace antibiotic in poultry diet. This experiment was conducted to study the 
effect supplementation of herbal, probiotic, prebiotic and synbiotic in the diet on 
leucocyte profile and  lymfoid organ of broiler. The experiment used 180 day- old 
Ross broiler chicks (unsexed) which were reared for 5 weeks. This experiment used 
completely randomized design with 6 dietary treatments and 3 replications.  The 
dietary treatments were : 1. Basal diet as negative control (without feed additive), 
2. Basal diet + antibiotic (bambermycin 0.05%) as positive control, 3.Basal diet + 
probiotic (EM4, 1cc/l), 4. Basal diet + prebotic (fermacto, 0.2%), 5. Basal diet + 
herbal mixed (Curcuma longa, Curcuma xanthorriza and Zingiber officinale, 1.5%), 
6. Basal diet + synbiotic (EM4 , 1cc/l and Fermacto, 0.2%). At the end of feeding 
trial (5 weeks of age), 6 birds each treatment were sacrificed to measure the lymfoid 
organ (sleen and bursal fabricius). Blood sample were collected for heterofil and 
lymfosit measurement. There were no significant difference on spleen, heterofil (H) 
and lymfosit (L) due to dietary treatments. However, bursal fabricius of birds fed 
antibiotic, probiotic and synbiotic diets significantly (p<0.05) lower than birds fed 
negative control diet. Birds fed probiotic diet had lowest mortality as compared 
to other treatments.  In conclusion, probiotic supplementation gives better health 
performance than other natural feed additive.
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Introduct�on

Feed add�t�ves have become essent�al components of feeds espec�ally for 
monogastr�c an�mals. The use ant�b�ot�cs as growth promoters has been banned �n 
many countr�es due to publ�c concern about the�r res�dues �n an�mal products and the 
development of ant�b�ot�cs res�stance bacter�a (Lee et al., 2004).  Th�s cond�t�on lead 
the nutr�t�on�st to �nvest�gate natural products as alternat�ve to replace ant�b�ot�cs. 
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Prob�ot�c, preb�ot�c and herbal can be used as alternat�ves to replace ant�b�ot�c as 
growth promoter �n poultry d�et. Prob�ot�cs are l�v�ng m�croorgan�sm, not absorbed 
�n the d�gest�ve tract, no t�ssue res�due, no mutat�on of other mocroorgan�sm and they 
�mproved growth and feed eff�c�ency (Lopez, 2000). It was reported that prob�ot�cs 
benef�t to host an�mal by �mprov�ng �mmun�ty, prevent�ng harmful m�croorgan�sm, 
prov�d�ng d�gest�ve enzymes and st�mulat�ng syntes�s B groups v�tam�n (Rolfe, 2000; 
Guna� et al., 2006; Asl� et al., 2007). Preb�ot�c have been def�ned as non d�gest�ble 
feed �ngred�ent as substrates for growth benef�c�al bacter�a already ex�st�ng �n caecum 
and colon. Several stud�es have shown that addt�on of preb�ot�cs to poultry d�et 
�mproved the performace  and �mmune response through �mprov�ng gut m�croflora ( 
P�ray et al., 2007, El- Husse�ny et al., 2008). Synb�ot�c was comb�nat�on of preb�ot�c 
and prob�ot�c. The apl�cat�on of prob�ot�cs and preb�ot�cs �n bro�ler d�et �mproved 
the performace (Aftah� et al., 2006; Kermanshah� and Rostam�, 2006).  

Herbs and sp�ces can be use as alternat�ves to AGPs (ant�b�ot�c growth promot-
ers) �n poultry d�et due to the�r ant� m�crob�al propert�es, ant�ox�dant act�v�ty and d�-
gest�on a�d �nclud�ng st�mulat�on of endogenous enzym act�v�ty.  Among the herbs, 
Curcuma longa (turmer�c), Curcuma xanthorrhiza (javanese turmer�c) and Zingiber 
officinale (g�nger) has been used for centur�es as med�c�nal plant �n Indones�a. The 
ma�n b�oact�ve compound from Curcuma longa and Curcuma xanthorrhiza �s cur-
cum�n. Curcum�n have w�de spectrum of b�olog�cal act�ons �nclud�ng ant� �nflam-
matory, ant�ox�dant, ant�carc�nogen�c, ant�mutagen�c, ant�coagulant, ant�fert�lty, an-
t�d�abetes, ant�bacter�al, ant�fungal, ant�protozoa, ant�v�ral, ant�v�brot�c, ant�ulcer, 
hypotens�ve and hypocholesterem�c act�v�ty as rev�ewed recently (Chattopadhyay 
et al., 2004). Curcuma xanthorrhiza also had essent�al o�l known as xanthorrh�zol. 
Th�s compound have some b�olog�cal act�on �nclud�ng ant�bacter�a, ant�fungal (Ru-
kayad�, 2011), ant�ox�dant, ant�platelet effect, �mmnomodulatory and card�ovascular 
protect�ve propert�es (Jantan, 2011). Zingiber officinale or g�nger conta�n z�ng�beren 
and z�ngerol as mayor componen that can st�mulate d�gest�ve enzyme. The b�oact�ve 
of g�nger can reduce phatogen�c bacter�a and �mprove the appet�te.  Herawat� (2010) 
reported that feed�ng red g�nger �n the d�et �mproved bro�ler performance and feed 
eff�c�ency.

Today, the farmer can choose one of some natural products for �mprove poultry 
product�v�ty and health performance. Therefore, th�s study was conducted to evalu-
ate the effects of d�etary prob�ot�c, preb�ot�c and herbal on leucocyte prof�le and  
lymfo�d organ of bro�ler.

 
Mater�als and Methods

Animals and Diets
Th�s exper�ment was conducted at Laboratory of Poultry Nutr�t�on, Faculty 

of An�mal Sc�ence, Bogor Agr�cultural Un�vers�ty. The exper�ment used 180 day- 
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old Ross bro�ler ch�cks (unsexed) wh�ch were reared for 5 weeks. The ch�cks were 
reared on deep l�tter system �n open s�de house w�th standard management con-
d�t�ons. The d�etary treatments were : 1. Basal d�et as negat�ve control (w�thout 
feed add�t�ve), 2. Basal d�et + ant�b�ot�c (bambermyc�n 0.05%) as pos�t�ve control, 
3.Basal d�et + prob�ot�c (EM4, 1cc/l), 4. Basal d�et + prebot�c (fermacto, 0.2%), 
5. Basal d�et + herbal m�xed (Curcuma longa, Curcuma xanthorriza and Zingiber 
officinale, 1.5%), 6. Basal d�et + synb�ot�c (EM4 , 1cc/l and Fermacto, 0.2%). Cur-
cuma longa, Curcuma xanthorrhiza and Zingiber officinale powder were purchased 
from local market. These herbal were m�xed (rat�o 1:1:1) before �ncorporated at 
level 1.5% to the exper�mental d�et. Level of herbal �n th�s exper�ment base on our 
prev�ous research. Ant�b�ot�c, prob�ot�c and preb�ot�c used �n th�s exper�ment were 
commerc�al product. All level of these feed add�t�ve accord�ng to company reco-
mendat�on.  Basal d�et was formulated to met bro�ler requ�rement accord�ng to NRC 
(1994) recommendat�on. The �ngred�ent and nutr�ent compos�t�on are presented �n 
Table 1. Prox�mate analys�s of basal d�et was conducted accord�ng to AOAC (1984).  
At the end of feed�ng tr�al (5 weeks of age), 6 b�rds each treatment were sacr�f�ced 
to measure the lymfo�d organ (spleen and bursal fabr�c�us). Blood sample were col-
lected for heteroph�l and lymphocyte measurement. 

Note: 1Each kg prem�x conta�n : V�t.A 9000 IU, V�t.D 2000 IU, V�t.E 12 IU, V�t.B1 0.5 mg, V�t. B6 1 
mg, N�ac�n 15 mg, Panthoten�c ac�d 12.5 mg, ant�oks�dan 100 mg.

Ingred�ents   %
Yellow corn 46.0
R�ce bran 12.2
Soybean meal 27.0
F�sh meal 10.0
Vegetable o�l   3.5
CaC03   0.8
Prem�x1     0.5
Total 100.0
Nutr�ents analys�s
Gross Energy (kcal/kg) 4,455
Crude Prote�n (%) 23.15
Crude F�ber (%)   5.28
Ca (%)   0.97
P total (%)   0.58

Table 1. Compos�t�on of basal d�et, as fed
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Statistical analysis 
Th�s exper�ment used completely random�zed des�gn w�th s�x d�etary treatments 

and three repl�cat�ons (10 b�rds/repl�cat�on). All data were subjected to analys�s of 
var�ance accord�ng to Steel and Torr�e (1995). S�gn�f�cant treatment means were 
futher tested us�ng  Duncan’s mult�ple range test (Duncan, 1955).

Results and D�scuss�on

The effects d�etary supplementat�on of natural feed add�t�ve on leucocyte 
prof�le and lymfo�d organs of bro�ler are presented �n Table 2.

There was no s�gn�f�cant d�fferent on spleen, heteroph�l and lymphocyte per-
centage due to d�etary treatments. Spleen �s c�te for lymphocyte product�on. Supple-
mented natural feed add�t�ve d�d not affect the spleen organ, �t �nd�cated that  lym-
phocyte product�on d�d not affected by the treatments. Lymphocytes are �mportant 
�mmune cells that play cr�t�cal role �n ma�nta�n�ng �mmune funct�on. Results �n th�s 
exper�ment showed that hen fed natural feed add�t�ve had a good �mmun funct�on as 
compared to that of ant�b�ot�c. 

Bursa fabr�c�us of hen fed herbal d�et s�gn�f�cantly (p<0.05) h�gher than those of 
other treatments. Herbal used �n th�s exper�ment conta�n some b�oact�ve compound 
from g�nger, turmer�c and javanese turmer�c. These b�oact�ve compound m�ght be 
cause bursal fabr�c�us b�gger than other natural feed add�t�ve. Our results showed 
that natural feed add�t�ve can replace ant�b�ot�c �n poultry d�et. Among natural feed 
add�t�ve, prob�ot�c was better than preb�ot�c, synb�ot�c and herbal, �t has the lowest 
mortal�ty rate.

Table 2. Effects of natural feed add�t�ve on spleen,bursal fabr�c�us, heterof�l, lymfos�t,         
and mortal�ty of bro�ler at 5 weeks of age

Treatment Spleen 
(%)

B. Fabr�c�us 
(%)

Heteroph�l 
(%)

Lymphocyte 
(%)

Mortal�ty 
(b�rd)

Basal d�et 0.17±0.06 0.12±0.02b 34.67±19.60 64.33±18.04 6
Ant�b�ot�c 0.18±0.05 0.09±0.01c 22.33±  4.04 77.00±  5.00 5
Herbal 0.14±0.01 0.36±0.01a 20.67±15.04 78.67±14.57 8
Prob�ot�c 0.17±0.04 0.08±0.01c 51.33±24.83 48.33±25.38 3
Preb�ot�c 0.24±0.09 0.11±0.03b 21.00±  8.19 78.00±  7.94 8
Synb�ot�c 0.20±0.07 0.09±0.01c 36.67±  5.69 62.67±  5.13 4

Note: a-c Means �n the same coloum w�th d�fferent superscr�pt are s�gn�f�cantly d�fferent (p<0.05)
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Conclus�on

In conclus�on, prob�ot�c, preb�ot�c, synb�ot�c and herbal could replace ant�b�ot�c 
as ant�b�ot�c growth promoter �n poultry d�et. Among natural feed add�t�ve, prob�ot�c 
was better  �n decreas�ng mortal�ty.
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