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Abstract. The research aims to evaluate the influence of protected sardine fish oil as feed 

supplement on ruminal fermentation (pH rumen fluid, ammonia concentration and volatile 

fatty acids production in the rumen). Protected feed supplement was produced from sardine 

fish oil and soybean meal, through two protection methods, they were saponification and 

microencapsulation. The experiment consists of two treatments i.e. P0: basal diet (control) and 

P1: basal diet + 3 % protected feed supplement. Each treatment was repeated 10 times. The 

kinetics observation of the pH rumen fluid, ammonia concentration and volatile fatty acids 

production were performed at incubation times 0, 2, 4 and 6 hours respectively. Data were 

analyzed using independent samples t-test. Results in cow with protected feed supplement 

showed that kinetics of pH rumen fluid: 7.23; 7.13; 6.90 and 6.76 respectively; ruminal 

ammonia concentration: 26.70; 31.06; 19.75 and 15.52 respectively; and volatile fatty acids 

production: 22.75; 26.08; 29.19 and 25.79 respectively. The results could be concluded that the 

effect of supplementation of protected sardine fish oil have an optimal of pH rumen fluid, 

ammonia concentration, and volatile fatty acids production so it did not interfere the ruminal 

fermentation in the rumen.  

1. Introduction 

Energy and protein are nutrients as needed for growth, milk production and reproduction in dairy cows 

[1]. Increasing the energy intake for ruminant livestock can be conducted by increasing the energy 

density of feed by using fat (oil). One of potential energy source that widely available and cheap is 

sardine fish oil. Sardine fish oil contains high unsaturated fatty acid Unsaturated fatty acid 

supplementation is proven to be able to increase energy efficiency through increasing energy density 

and sustain the efficiency improvement of milk protein synthesis through increasing the flow of 

nitrogen (N) non-ammonia into the duodenum [2]. 

Protection treatment is needed to gain the real benefit from the presence of energy source 

supplementation or protein in feed. In the unsaturated fatty acid supplementation, protection is 

required to prevent unsaturated fatty acids from ruminal microbes biohydrogenation. Protection is also 

useful to eliminate the negative effects of high concentration of unsaturated fatty acid 

supplementation, and reduction in fiber degradability [1]. Based on the above statement this study aim 

to evaluate the effect of the protected sardine fish oil as feed supplement on ruminal fermentation (pH 

rumen fluid, ammonia concentration and volatile fatty acids production in the rumen). 

 



2

1234567890 ‘’“”

ICSAE IOP Publishing

IOP Conf. Series: Earth and Environmental Science 142 (2018) 012024  doi :10.1088/1755-1315/142/1/012024

2. Material and Methods 

2.1 Sample preparation 

This research was used two cows with fistula. The requirement of dry matter intake for each cow was 

calculated 3% of their weight. The balance of forage and concentrate is 70:30 (control). The diet 

containing for 12% crude protein and 60% total digestible nutrients. Feed materials used to construct 

the concentrate consist of concentrate, bran pollard, urea and mineral. King grass was used as forage 

in this research. Feed giving of protected fat as a supplement feed was 3% of dry matter intake. 

Comparison for forage : concentrate : feed supplements was 70 : 27 : 3. Feed is given twice daily at 

08.00 and 15.00 WIB, unless protected fat is given once at 08.00 am, while drinking water for 

livestock is given ad libitum. The rumen fluid intake for pH, NH3 and VFA was performed using an 

aspirator to represent the entire rumen portion. Sampling was done in 4 times that is divided to before 

feeding (at 8.00 AM) and after feeding, that time is: 8.00 AM, 10.00 AM, 12.00 AM, and 2.00 PM, so 

the total of 4 samples to be analyzed. Each treatment was repeated for 10 times observation.  

2.2 Measurement of pH rumen, NH3 and VFA 

pH of rumen was measured immediately after sampling of the rumen using pH meters. Ammonia 

nitrogen (NH3) content was calculated using the Conway method. Finally, VFA was determined using 

gas chromatography method. 

2.3  Data analysis 

Data obtained in the current study were analyzed by independent Student's t-test using SPSS version 

22. 

3. Results and Discussion 

3.1 pH kinetic of rumen fluid 

The comparison of pH kinetic of rumen fluid between treatment (control vs protected) is shown in 

Figure 1. There were no significant different between treatment.  

 
Figure 1. pH of rumen 

Changes in pH occurring in the rumen are affected by the type of feed given [3]. The results 

indicate that the provision of protected sardine fish oil supplementation (P1) does not give a negative 

effect on the rumen microbial environment, because the pH value of rumen fluid 6.76 to 7.23 in this 

study is still within the normal condition. Kinetic pH of rumen fluid, after feeding  tends to decrease 

gradually, because of fermentation in the rumen. The crude fiber will be degraded by cellulotic 
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bacteria in the rumen resulting VFA. The decrease of pH in the rumen is due to VFA is an acidic 

compound [4]. 

3.2 Amonia (NH3)  

The concentration of NH3 in rumen fluid of basal diet and protected sardine fish oil supplementation 

(P1) can be seen in Figure 2. 

 
Figure 2. Concentration of NH3 

NH3 concentration of rumen fluid in P1 is lower than P0. This is presumably because soybean meal 

protein as microencapsulation agent of Sardine fish oil is also protected then it is not degraded 

completely lead to the less concentration of NH3. Feeding of protected proteins will decreasing NH3 

rumen concentrations [5]. Moreover, protecting soybean meal protein with formaldehyde is also 

shown to decrease protein degradation [6]. 

3.3 Volatile fatty acid (VFA) 

Kinetics of total VFA concentration of cow rumen fluid at 0, 2, 4, and 6 hours after feeding can be 

seen in Figure 3. 

 
Figure 3. VFA Concentration 
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VFA concentration of rumen fluid in P1 shown to have  lower total VFA concentration than P0, 

although there was no significant difference (P>0.05). This indicated that protected of sardine fish oil 

supplementation able to decrease rumen microbial activity in producing VFA and NH3 in the rumen 

fluid. The protected feed treatment may reduce/limit the ability of rumen microbial cell surface to 

contact with feed [7]. 

4. Conclusion 

It is concluded that effect of supplementation of protected sardine fish oil has an optimal of pH rumen 

fluid, ammonia concentration, and volatile fatty acids production, therefore did not interfere the 

ruminal fermentation in the rumen.  
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