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Abstract 

Objective of the research was to compare kinetics fermentability, degradability 
and nutritive value of protected soybean groats and lemuru fish oil using in-vitro 
study. Soybean groats were protected using formaldehyde whereas the lemuru fish 
oil was protected by Ca-salt. The protected soybean groats and lemuru fish oil were 
given as supplements of 5% and 10% of cattle’s dry matter ration, respectively. 
The experiment was conducted in the cow house experiment, the Laboratory of 
Biochemistry Faculty of Gadjah Mada University and the Laboratory of Nutrition 
and Animal Feed Faculty of Agriculture, Animal Husbandry Department, Sebelas 
Maret University. Fermentability and degradability of the rations were observed 
at 0, 3, 6, 9, 12 hours after incubation in the rumen fluids. The collected data 
were analyzed to calculate their mean and standard deviation, and mentioned 
descriptively. Results of the research showed that the kinetics of pH, VFA, NH3 
and the production of ruminal microbes of soybean groats share the same pattern. 
Protected lemuru fish oil indicated higher kinetics in pH, VFA and microbial protein 
production, but lower for NH3 results. The protected soybean groats have a higher 
dry matter consumption compared to that of lemuru fish oil, but its organic matter 
and crude protein digestibility is lower. It was concluded  that suplementation of 
protected soybean groats and lemuru fish oil  gave similar kinetics fermentation, 
rumen degradability as well as nutritional values to the cattle rations therefore 
could be used as PUFA feed additive sources in cattle ration.
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Introduct�on 

Implementat�on of product�v�ty �mprovement method of beef cattle through the 
use of Poly Unsaturated Fatty Ac�d (PUFA) fodder source mater�al �s very �mportant 
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to take note of these days. Unsaturated fatty ac�ds can �mprove the funct�on of the 
corpus luteum (Mattos et al., 2000), ovar�an foll�cle (De Fr�es, 1998). Beef cattle on 
feedlot fed w�th protected PUFA fodder source mater�al that conta�n vegetable and 
an�mal o�ls produced beef w�th h�gh l�nole�c ac�d content (G�ll�s et al., 2004), and 
w�th �mproved qual�ty of beef (Scollan et al., 2001 and R�yanto et al., 2011). PUFA 
source mater�al can be der�ved from an�mals and vegetables. Both l�nole�c and l�no-
len�c ac�ds �n the form of Saturated Fatty Ac�d (SFA) �n the rumen escape the pro-
cess of b�odehydrogenase (Lourenc et al., 2010). The fat consumed by cattle beef 
w�ll be hydrolyzed by m�croorgan�sms �n the rumen and attached to feed part�cles 
and m�crob�al fermentat�on �n the rumen thereby d�srupt�ng the structural carbohy-
drates (Bauman et al., 2003). To extract post-rum�nal PUFA, protect�ve treatment 
�s needed. Soybean protect�on �s conducted us�ng, among others, non-enz�mat�c m�-
crowave �rrad�at�on (Nobar, 2011), and formaldehyde (Madsen, 1982). The current 
research �s conducted to evaluate the fermentab�l�ty and degradab�l�ty k�net�cs of 
basal rat�on (fermented straw and basal concentrate) w�th protected PUFA fodder 
source mater�al of lemuru f�sh o�l and soy groats

Mater�als and Methods 

The research �s conducted at Laboratory of Nutr�t�on and Feed An�mal Sc�-
ence Department of Agr�culture Faculty of Sebelas Maret Un�vers�ty, Laboratory of 
B�ochem�stry and Chem�stry of Pusat Antar Un�vers�tas of Gadjah Mada Un�vers�ty, 
and at the Laboratory of  B�ochem�stry,  Faculty of An�mal Sc�ence of Gadjah Mada 
Un�vers�ty.

Two rum�nally f�stulated Ongole breed cattle were employed �n th�s study as 
the rum�nal flu�d donors. Both of them were fed w�th fermented straw (40%) and 
concentrate (60%). The latter �s composed of a m�xture of basal concentrate, soy 
groats, and protected lemuru f�sh o�l. The lemuru f�sh o�l protect�on method refers 
to that of Cabat�t (1979) c�t W�d�yanto (2008), that �s, by sapon�f�cat�on us�ng KOH 
and CaCl2. Soy groat protect�on method �s conducted �n accordance w�th that of 
W�dyobroto et al., (1999), that �s, by spray�ng 37% formaldehyde that const�tutes 2 
percent of dry feed�ng mater�al. Basal feed (control) conta�n 12.2% crude prote�n, 
5.2% crude fat, 16.9% crude f�ber, and 55.2% TDN.

The study parameters �nclude rum�nal pH, VFA (Volatile Fatty Acids) produc-
t�on, NH3 concentrat�on, m�crob�al prote�n k�net�cs, consumpt�on (dry mater�als, 
organ�c mater�als, and crude prote�n), and d�gest�b�l�ty (dry mater�als, organ�c ma-
ter�als, and crude prote�n). Measurement of rat�on fermentab�l�ty �s conducted �n 
spec�f�ed t�me to determ�ne the rum�nal k�ntet�cs, 0, 3, 6, 9 and 12 h after feed�ng. 
The collected data were analyzed to calculate the�r mean and standard dev�at�on, and 
ment�oned descr�pt�vely.
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Results and D�scuss�on 

The k�net�cs of rum�nal flu�d pH, NH3 concentrat�on, VFA total product�on, 
and m�crob�al prote�n are �llustrated �n F�gures 1 and 2 as the results of lemuru f�sh 
o�l and protected soy bean groats supplementat�on �n basal feed.  

F�gure 1. pH K�net�cs and NH3 Concentrat�on

F�gure 2. VFA Product�on and M�crob�al Prote�n

The pH k�net�cs of the protected soy groats �s 6.26±0.24 (5.89-6.65) and of the 
protected lemuru f�sh o�l �s 6.60±0.17 (6.28-6.76) (F�gure 1). The fluctuat�ve pattern 
of pH decrease on SG and lemuru f�sh o�l treatment as PUFA source fodder �s related 
to �ts organ�c substance content. Ørskov (1992) h�gher non-f�ber organ�c substance 
made the pH fluctuat�on �n rum�nal l�qu�d poss�ble. Wh�le the mean concentrat�on 
of NH3 of soy bean groats supplementat�on �s 13.61±2.65(10.69-17.77) mg/100ml 
h�gher than that of NH3 w�th lemuru f�sh o�l supplementat�on 10.89±2.39 (7.51-
13.17), both are st�ll w�th�n the normal range (F�gure 1). It �s �n accord w�th what(F�gure 1). It �s �n accord w�th whatIt �s �n accord w�th what 
Leng (1980) suggested that NH3 concentrat�on ranges from 1 to 34 mg/100ml, for 
max�mum growth and act�v�ty of m�crobe the necessary NH3 concentrat�on ranges 
from 5.0 to 23.5 mg/100ml. VFA Concentrat�on of lemuru f�sh o�l 127.46±6.89 
(116.83-133.96) mmol �s h�gher than that of soy bean groats 114± 20.02 (88.21-
139.01) mmol w�th s�m�lar k�net�cs pattern (F�gure 2). The VFA rum�nal flu�d 
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k�net�cs, after reach�ng an opt�mum concentrat�on, decreases �rregularly. Th�s �s. Th�s �s 
related to the absorpt�on of VFA as an energy source through the rumen wall; the 
lower the rum�nal pH, the h�gher the VFA absorpt�on (Owens and Goestch,1988). 
M�crob�al prote�n product�on �n d�ets supplemented w�th protected lemuru f�sh o�llemuru f�sh o�l 
�s 67.06±6.97 (58.53-76.37) mg/100ml, and the that supplemented w�th protected67.06±6.97 (58.53-76.37) mg/100ml, and the that supplemented w�th protected 
soy bean groats �s 44.58±7.73 (34.50-52.80) mg/100ml (F�gure 2). It �s caused by 
the synchron�zat�on of the n�trogen source prov�s�on requ�red by the m�crobes �n the 
form of NH3 and VFA. Lemuru f�sh o�l can prov�de a source of m�crob�al prote�n 
precursor comp�lers more than soybean groats. Accord�ng to Henn�ng et al., (1993), 
the eff�c�ency of m�crob�al prote�n synthes�s �s �nfluenced by the ava�lab�l�ty of all 
precursors �n suff�c�ent concentrat�on �n the rum�nal flu�d. The m�crob�al prote�n 
comp�ler precursors are NH3 as N-source, energy, carbon skeleton, m�neral and 
other nutr�t�onal elements.  

Consumpt�on and d�gest�b�l�ty of dry mater�als, organ�c mater�als and crude 
prote�n from protected soybean groats and lemuru f�sh o�l obta�ned from th�s research 
are shown �n Table 1. The protect�on carr�ed out by coat�ng the m�cro granules of 
vegetable o�ls conta�n�ng unsaturated fatty ac�ds us�ng protected formaldehyde 
shown to �ncrease the amount of unsaturated fatty ac�ds depos�ted �n the rum�nant 
t�ssues (Scott and Ashes, 1993). Th�s treatment prevents the process of unsaturated 
fatty ac�ds b�ohydrogenase �n the rumen and also �ncreases the amount of feed �ntake. 
The eff�cacy of tr�glycer�des or fatty ac�d added to rum�nants’ d�ets depends on the�r 
d�gest�b�l�ty and the�r �nfluence on the d�gest�b�l�ty of other nutr�ents �n the d�et. 
Because energy �ntake results from d�etary energy concentrat�on and �ntake of dry 
matter (DM), the �nfluence of the supplemental fat on food consumpt�on also has to 
be taken �nto account (Vo�gt, dkk., 2006). Organ�c mater�al consumpt�on �n the forms 
of protected soybean groats and lemuru f�sh o�l �s �n accord w�th the dry mater�al 

Table 1. Intake and degrad�b�l�ty parameter of protected supplemented soybean groats and 
lemuru f�sh o�l

Parameters Soybean groats
 protected

Lemuru f�sh o�l
protected

Intake :
Dry matter (g/d) 6260.85±103.50 5965.87±1613.93
Organ�c matter (g/d) 5550.24±81.84 5569.29±1501.58
Crude prote�n  (g/d) 896.05±24.43 770.00±219.82

Degrad�b�l�ty :
Dry matter (%) 59.28±3.80 54.00±15.55
Organ�c matter (%) 65.01±3.29 71.8±711.22
Crude prote�n  (%) 66.59±11.03 80.48±6.63



429Proceeding of the 2nd International Seminar on Animal Industry | Jakarta, 5-6 July 2012

consumpt�on. Consumpt�on of organ�c mater�al �s closely related to the consumpt�on 
of dry matter; the more consumpt�on of dry matter, the more consumpt�on of organ�c 
mater�al (Van Soest, 1994). The �ncreas�ng amount of rum�nel m�crobes allows them 
to work more effect�vely to fermentat�vely degrade the components of crude f�bers, 
and thereby �ncreas�ng the dry matter d�gest�b�l�ty of the consumed feed. 

H�gher d�gest�b�l�ty of prote�n compared to that of dry matter and organ�c 
matter account for the ava�lab�l�ty of nutr�ents �n cow d�ets. Th�s means that the 
prov�s�on of rat�ons w�th a h�gh fat content d�d not affect the prote�n, organ�c matter 
and dry matter d�gest�b�l�ty. Mahadevan, dkk., (1983) the rates of �n v�vo ammon�a 
appearance and �n v�tro proteolys�s were h�ghly correlated (r--0.966, P<0.01) 
between 1130 h and 1200 h. These rates of rumen ammon�a appearance reflected 
the �n v�vo rate of proteolys�s. Both bacter�al and protozoa prote�n content decreased 
s�gn�f�cantly at the h�gher levels of formaldehyde treatment

Conclus�ons  

It was concluded  that suplementat�on of protected soybean groats and lemuru 
f�sh o�l  gave s�m�lar k�net�cs fermentat�on, rumen degradab�l�ty as well as nutr�t�onal 
values to the cattle rat�ons therefore could be used as PUFA feed add�t�ve sources �n 
cattle rat�on
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