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Abstract 

Laying hen is raised and selected to produce eggs. Poultry could be infected 
by several kinds of Salmonella enterica such as S. enteritidis as a specific bacterium 
which is carried by chickens. Salmonella enteritidis can depress the hen weight by 
dehydration and contaminate the egg which is very dangerous for human health. 
Regarding this negative effect, the preventive treatment to eliminate Salmonella 
enteritidis contamination in eggs becomes a major concern.  This research aimed 
to determine the optimum dosage and frequency applied of probiotic L.acidophilus 
to avoid contamination of Salmonella enteritidis in ovary and egg of laying hens.
The result showed that probiotic treatment could increase feed consumption, egg 
production, however, in the other hand decreased the feed conversion. Among other, 
probiotic treatment was effective to reduce the population of Salmonella enteritidis 
in ovary and egg of laying hens. The optimum dosage of L.acidophilus probiotic was 
within population of 109 cfu/ml and frequency of twice a day was the most effective 
as biocontrol.
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Introduct�on 

Food secur�ty �s a major �ssue �n nat�onal development program. Food �s a bas�c 
requ�rement for the fulf�llment of - human r�ghts for everyone.  Food safety �ssues 
are major concern �n publ�c health pol�cy. Foodborne d�sease and food contam�nat�on 
�nc�dents occurred �n var�ous countr�es, not only �n develop�ng countr�es where 
san�tat�on and hyg�ene cond�t�ons are generally poor, but also �n developed countr�es. 
One of the emerg�ng pathogen �s Salmonella enteritidis transovar�an contam�nat�on 
of grade A eggs. These eggs are contam�nated s�nce the start of �ts format�on �n the 
body because �ts parent �s infected by S.enteritidis �n ovar�es (Ganto�s et al., 2009).  
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B�osecur�ty v�a b�ocontrol �s needed to apply �n layer ch�cken farms as prevent�ve 
effort.

Lactobacillus acidophilus 2B4 has been proven as prob�ot�c (Ar�ef, 2011).  Th�s 
stra�n could �nh�b�t the growth of S. enteritidis �solated from the ovary of lay�ng hen 
by �n v�tro analys�s (Ulup� et al., 2009). Appl�cat�on of prob�ot�c L. acidophilus 2B4 
as a b�ocontrol agent for the prevent�on of contam�nat�on of eggs by S. enteritidis 
transovar�an  �s very necessary, espec�ally �n lay�ng hens. The a�m of th�s research  
was to f�nd out the dosage and frequency of prob�ot�c L. acidophilus 2B4 treatment 
to prevent contam�nat�on of S. enteritidis �n ovar�um and egg of layer hen

Mater�als and Methods 

S�xty layer hens  were d�v�ded �nto 4 Treatments. Treatment 1 (R1) was  
lay�ng hens w�thout oral adm�n�strat�on of  L. acidophilus 2B4 and S. enteritidis 
(as control).  R2 was lay�ng hens w�thout L. acidophilus 2B4, but were �nfected 
by S. enteritidis. R3 was lay�ng hens adm�n�stered of L. acidophilus 2B4 once per 
day (dosage 1 x109 cfu/ml) and were �nfected by S. enteritidis. R4 was lay�ng hens 
w�th oral adm�n�strat�on tw�ce per day (dosage 2 x109 cfu/ml) and were �nfected by 
S. enteritidis. L. acidophilus 2B4 was g�ven v�a dr�nk�ng water for 20 days, and S. 
enteritidis was g�ven by oral adm�n�strat�on for 5 days (day 5-day 9).  Each treatment 
cons�sted of 15 lay�ng hens.  , A total of 3 hens of each treatment were slaughtered 
for parameters evaluat�on. �n day 5, 10, 15 and 20.

Parameters observed were performances of layer hens and Salmonella con-
tam�nat�on on ovar�um and eggs. Analys�s of Salmonella contam�nat�on was done 
by qual�tat�ve analys�s accord�ng to BAM (2007). The samples were �ncubated on 
select�ve med�a on Lys�ne Desoxycholate xylose med�a (XLD) Agar, Hectoen Eter�c 
Agar (HEA), and B�smuth sulf�te agar (BSA). These three select�ve med�a were 
�ncubated at 35 ± 2 °C for 24 ± 2 hours. After �ncubat�on typ�cally appearance was 
observed whether there was a grow�ng colony. The analys�s followed the b�ochem�-
cal tests us�ng tr�ple sugar early Iron (TSI) and Lys�ne Iron Agar (LIA) �n �tal�cs.  
Typ�cal colon�es that grew on the three spec�f�c med�as XLD Agar, HE agar and BS. 
Each loop was �noculated us�ng a ster�le needle on TSI agar and LIA agar. 

The exper�mental was completely random des�gned w�th 3 repl�cat�ons. Data 
were analyzed us�ng ANOVA and then further subjected to Tukey test (Steel and 
Torr�e, 1995) �f there were any d�fferences.  

Results and D�scuss�on 

Performance of layer hens
Performance of layer hens were affected by prob�ot�c adm�n�strat�on as 

descr�bed �n Table 1.
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Prob�ot�c treatment affected the amount of feed �ntake. R4 treatment �nd�cated 
more eff�c�ent than other treatments. There was a d�fference between R2 and R4 
treatments.  Egg product�on of R4 was h�ghest than the others.  Th�s was presumably 
because use of feed consumed by ch�ckens R2 to �mprove decl�ned cond�t�on due 
to the adm�n�strat�on of Salmonella enteritidis. Wh�le at R2 and R4 the �mproved 
funct�on of the body cond�t�on has been taken over by the prob�ot�c L. acidophilus 
2B4.  R4 was better than R3. It meant that prob�ot�c g�ven tw�ce per day was more 
effect�ve to enhance performance than R2.

Based on the we�ght of eggs, there were not s�gn�f�cant d�fferences �n all treat-
ments. Th�s f�nd�ng was cons�stent w�th the Indones�an Nat�onal Standard (1995) 
wh�ch states the cr�ter�a and the we�ght of eggs for egg consumpt�on are extra large 
(more than 60 grams), large (55-60 g), moderate (51-59 grams), small ( 45-50 grams), 
and extra small (less than 46 grams). V�scos�ty of the album�n can be character�zed 
by h�gher album�n (S�ra�t, 1986). The h�gh album�n �s used to determ�ne the value 
of Haugh Un�ts of eggs. The h�gher Haugh Un�t value �nd�cates the h�gher qual�ty of 
the eggs (Sudaryan�, 2000). Haugh Un�t values of th�s treatment were more than 90 
for each treatment, therefore, Haugh Un�t value of each treatment was categor�zed 
�nto AA (USDA, 1964). Salmonella contam�nat�on on ovar�um and egg of layer hens 
was descr�bed �n Table 2.

At day-5, add�t�on of prob�ot�c L. acidophilus 2B4 could decrease Salmonella 
�n layer hens (R3 and R4).  After �nfect�on of  S. enteritidis by oral adm�n�strat�on 
at day 5-9, Salmonella could also be decreased by add�t�on of L. acidophilus 2B4 
tw�ce per day. R4 was better than R2 and R3. S. enteritidis �s �nvas�on bacter�um that 
�nvades from gastro�ntest�nal tract to blood and reach ovar�um. After Salmonella 
�nvas�on, add�t�on of prob�ot�c L. acidophilus 2B4 tw�ce per day (R4) could reduce 
Salmonella on ovar�um at day-20. It was better than add�t�on of prob�ot�c only once 
per day (R3).  Adm�n�strat�on of prob�ot�cs enhances �ntest�nal ant�bod�es to al�en 
ant�gens, and reduce colon�zat�on of pathogens �n gastro�ntest�nal tract (Hagh�gh� et 
al. 2006).

Table 1.  Performance of layer hens

Performance R1 R2 R3 R4
Feed consumpt�on (g/hen/day) 111.81a 112.80a 118.29b 118.54b

Egg product�on (%) 67.64a 70.31a 75.91b 81.97c

Egg we�ght (g/egg) 59.43 58.89 59.57 59.58
Feed convers�on 3.34a 3.48a 3.36a 2.72b

Mortal�ty 0 0 0 0
Haugh Un�t (HU) 96.40(AA) 94.00(AA) 94.59(AA) 95.30(AA)

D�fferent superscr�pt �n the same l�ne means s�gn�f�cantly d�fferent (P<0.05), except HU 
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Adm�n�strat�on of prob�ot�c L.acidophilus 2B4 could reduce Salmonella con-
tam�nat�on on egg after �nfect�on S. enteritidis on day-10. Addd�t�on of L. acidophi-
lus 2B4 tw�ce per day (R4) was better than once per day (R3). There was correlat�on 
between Salmonella contam�nat�on on ovar�um and egg. That proved that Salmo-
nella �nvas�on could be spred by vert�cal contam�nat�on from ovar�um to egg. 

Conclus�ons  

Adm�n�strat�on of prob�ot�c L. acidophilus 2B4 could �ncrease feed consump-
t�on and egg product�on of layer hens wh�ch was contam�nated by S. enteritidis.  Ad-
m�n�strat�on of  L. acidophilus 2B4 tw�ce per day was more effect�ve than once per 
day for 20 days treatments to reduce feed convers�on.  L. acidophilus 2B4 also could 
reduce Salmonella contam�nat�on on egg and ovar�um. It proved that L. acidophilus 
2B4 was effect�ve used as b�ocontrol to prevent Salmonella enteritidis �nfect�on on 
lay�ng hens
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