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Abstract

Fresh rumen liquor (FRL) is commonly used in in vitro studies to evaluate the 
nutritive values of feed for ruminants. However, the type and activity of microbes 
in the FRL vary with feed and time. To reduce the variation of results, a mixed 
bacterial isolates (MBI) may be used as an alternative to repalce the FRL. This 
study was aimed at evaluating the nutritive value of forages using MBI and FRL. 
Sampels of Penisetum sp., Panicum sp., Brachiaria sp., Setaria sp., Paspalum sp., 
Calliandra sp., Leucaena sp., Indigofera sp. and Gliricidia sp. were fermented in 
vitro using either MBI or FRL for 3 and 48 hours to determine NH3, total volatile 
fatty acids (VFA), dry matter (DMD) and organic matter digestibility (OMD) based 
on two steps digestibility method.  Paired t-Test was applied to compare the results 
of using MBI and FRL. Dry matter and organic matter digestibility of the  forages   
were lower when they were determined using MBI than those determained using 
FRL.  The forages DMD and OMD  determined using MBI and FRL had significant 
correlation.  Digestibility of dry matter and organic matter were affected by fiber and 
protein content of the forages.  The results sugested that to determine the nutritive 
values of the forages, in in vitro studies, the MBI could be used to replace FRL with 
an adjusment to the result.
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Introduct�on

Fresh rumen l�quor �s commonly used �n in vitro stud�es to evaluate the nutr�t�ve 
values of feed for rum�nants (Dhanoa et al., 2004).  However the type and act�v�ty of 
m�crobes �n the rumen l�quor var�es w�th feed and t�me after feed�ng (Yanhong Chen 
et al. 2011).  Th�s study a�med at evaluat�ng the pos�b�l�ty of us�ng a m�xed bacter�a 
�solated from rumen buffalo to determ�ne the nutr�t�ve value of forages.  
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Mater�als and Methods

Fresh rumen l�quor (FRL) of cattle obta�ned from a slaugther house and a m�xed 
of s�x types of bacter�a �solated from buffalo rumen (MBI) were used as treatments 
of m�crob�al sources �n an in vitro study.  Sampel of Penisetum sp., Panicum sp., 
Brachiaria sp., Setaria sp., Paspalum sp., Calliandra sp., Leucaena sp., Indigofera 
sp. and Gliricidia sp. were fermented in vitro for 3 hours to determ�ne NH3 and 
VFA, and for 48 hours to determ�ne dry matter and organ�c matter d�gest�b�l�ty 
based on two steps d�sget�b�l�ty method (T�lley and Terry, 1963) us�ng e�ther FRL or 
MBI.  Prox�mate analys�s was appl�ed to determ�ne  the nutr�ent content of forages.  
Concentrat�on of NH NH3 and VFA �n the fermentat�on med�a were determ�ned accod�ng 
to m�crod�fus�on Conway method and steam d�st�llat�on method, respect�vely. Pa�red 
t-Test was appl�ed to compare the d�fferent effect of two treatments.  Correlat�on 
between nutr�ent content of forages on the�r fermentat�ve character�st�c was evaluated 
(Steel and Torr�e, 1980).

Results and D�scuss�ons and D�scuss�on

Nutr�ent content of forages are shown  �n Table 1. Forages var�ed �n the�r nutr�-
t�ve content.  Ash and crude f�ber content of grasses were h�gher than those of legu-
m�nous forages, but the legum�nous had h�gher prote�n content. Crude f�ber �s the 

Table 1. Nutr�ent Content of Var�ous Grass and Legum�nous Forages Used �n an In Vitro 
D�gest�b�l�ty Study Us�ng Fresh Rumen L�quor (FRL) and M�xed Bacter�al Isolates 
(MBI).

Forages Dry 
Matter Ash Crude 

Prote�n
Crude 
F�ber

Ether 
Extract NFE

Penisetum purpureum 26.58 7.37 9.43 34.10 2.07 47.03
Panicum maximum 23.67 9.69 9.71 39.58 0.95 40.07
Brachiaria humidicola 23.73 4.96 9.24 38.88 1.47 45.45
Setaria splendida 10.42 9.25 14.48 44.89 1.78 29.60
Paspalum notatum 25.84 6.42 9.96 36.52 2.14 44.96
Leucaena leucocephala 27.05 0.32 24.29 27.19 3.32 44.88
Calliandra calothyrsus 28.42 0.22 19.53 27.48 1.52 51.25
Indigofera sp. 25.56 0.31 25.87 18.72 3.79 51.31
Gliricidia sepium 18.26 0.34 22.11 22.02 2.25 53.28
Mean 23.28 4.32 16.07 32.15 2.14 45.31
Standard dev�at�on 5.64 4.06 6.92 8.77 0.90 7.18
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most l�m�t�ng factor determ�n�ng the d�gest�b�l�ty of dry and organ�c matter of feeds.  
Crude f�ber of the forages var�ed from 18.72% to 44.89% �nd�cat�ng that coeff�c�ent 
d�gest�b�l�ty m�ght represent the ab�l�ty of bacter�a �n both the m�xed bacter�al �so-
lates and fresh rumen l�quor �n degrad�ng the f�ber component of the forages.

Table 2. Co�ef�c�ent D�gest�b�l�ty of Dry and Organ�c Matter of Grasses and Legum�nous 
Forages �n an In Vitro Study Us�ng Fresh Rumen L�quor (FRL) and M�xed Bacter�al 
Isolates (MBI)

Forages
% CDDM % CDOM

FRL MBI FRL MBI

Penisetum purpureum 47.64 19.37 46.19 16.66
Panicum maximum 37.09 20.20 34.33 15.72
Brachiaria humidicola 38.14 21.60 36.81 21.41
Setaria splendid 42.09 22.56 39.70 18.78
Paspalum notatum 33.93 20.19 32.01 17.71
Leucaena leucocephala 54.28 53.13 50.58 49.23
Calliandra calothyrsus 37.24 33.87 35.12 30.36
Indigofera sp. 67.18 67.47 65.05 63.55
Gliricidia sepium 56.19 46.54 51.16 40.23
Mean 45.98a 33.88b 43.44A 30.41B

Standard Dev�at�on 11.19 17.76 10.76 17.07

Note: Means w�th d�fferent superscr�pts d�ffer (P<0.01)
 

Concentrat�on of N-NH3 and VFA �n the f�ltrate of fermentat�on med�a con-
ta�ned grasses and legum�nous forages are �nd�cated �n Tabel 3.  MBI as a source of 
bacter�a produced more N-NH3 than FRL d�d.  H�gh concentrat�on of N-NH3 �n MBI 
treatment �nd�cated that bacter�a �n the med�a had less ab�l�ty to convert the N-NH3 
�nto m�crob�al prote�n.

Coeff�c�ent d�gest�b�l�ty of DM and OM of forages determ�ned us�ng MBI and 
FRL had s�gn�f�cant correlat�on (Table 4). Bacter�a from MBI and FRL degraded 
the forages components �n the d�fferent extent, resulted �n d�fferent values of the 
coeff�c�ent d�gest�b�l�ty of DM and OM.  Dry and organ�c matter d�gest�b�l�ty �n MBI 
treatment was reduced by �ncreas�ng content of N-NH3 �n the med�a. Coeff�c�ent 
d�gest�b�l�ty of DM and OM were reduced by the �ncrease of ash and crude f�ber of 
the forages, but  they were st�mulated by the crude prote�n and ether extract of the 
forages.  Ash content m�gh represent undegradable l�gn�n �n f�ber component.
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Table 3. Concentrat�on of NH3 and VFA �n the F�ltrate of Fermentat�on Med�a Composed of 
Grasses and Legum�nous Forages �n an In Vitro Study Us�ng Fresh Rumen L�quor 
(FRL) and M�xed Bacter�al Isolates (MBI)

Foarges
N-NH3(mM) VFA (mM)

FRL MBI FRL MBI

Penisetum purpureum 4.43 23.33 168.36 148.25
Panicum maximum 5.94 21.48 185.29 146.52
Brachiaria humidicola 3.69 22.82 214.77 178.86
Setaria splendid 10.40 24.02 165.35 150.46
Paspalum notatum 3.96 21.40 102.04 245.41
Leucaena leucocephala 6.63 11.60 167.00 177.00
Calliandra calothyrsus 4.56 9.92 199.00 152.00
Indigofera sp. 9.84 13.29 190.00 174.00
Gliricidia sepium 8.82 12.38 216.00 201.00
Mean 6.47b 17.80a 178.65 174.83
Standard Dev�at�on 2.61 5.82 34.59 32.23

Note: Means w�th d�fferent superscr�pts d�ffer (P<0.01)

Table 4. Correlat�ons Between the Coeff�c�ent D�gest�b�l�ty (CD) of Dry Matter (DM), 
Organ�c Matter (OM), N-NH3 Concentrat�on �n Fermentat�on Med�a, Ash. Crude 
Prote�n (CP), Crude F�ber (CF), and Ether Extract (EE) Content of Forages

 

CD-DM-FRL CD-DM-MBI CD-OM-FRL CD-OM-MBI

CD-DM-MBI 0.883 (0.002)
CD-OM-FRL 0.995 (0.000) 0.868 (0.002)
CD-OM-MBI 0.874 (0.002) 0.996 (0.000) 0.865 (0.003)
N-NH3-FRL 0.648 (0.059) 0.558 (0.118) 0.622 (0.074) 0.519 (0.152)
N-NH3-MBI -0.506 (0.164) -0.787 (0.012) -0.467 (0.205) -0.770 (0.015)
Ash -0.592 (0.093) -0.818 (0.007) -0.569 (0.110) -0.825 (0.006)
CP 0.785 (0.012) 0.949 (0.000) 0.754 (0.019) 0.932 (0.000)
CF -0.772 (0.015) -0.876 (0.002) -0.755 (0.019) -0.867 (0.002)
EE 0.847 (0.004) 0.851 (0.004) 0.857 (0.003) 0.866 (0.003)

Note: Pearson correlat�on (P-Value). Fresh Rumen L�quor (FRL). M�xed Bacter�al Isolates (MBI).
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Conclus�on

Dry matter and oragn�c matter d�gest�b�l�ty determ�ned us�ng  MBI �nd�cated 
the nutr�t�ve value of the forages.  Threfore, MBI was poss�ble to replace FRL �n in 
vitro stud�es to evaluate the nutr�t�ve values of forages.
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