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ABSTRACT 
 

Effects of sodium chloride (NaCl) and nucleic acid containing by-products 
supplementation on nutrient digestibility, nitrogen (N) balance and microbial protein 
synthesis in Southern native male cattle were studied. Five native male cattle, 

24.40±1.67 months old with average body weight (BW) of 286.00±29.24 kg were 
arranged in a 5x5 latin square design. The cattle were fed plicatulum hay ad libitum, 
supplemented with concentrate (14.16% crude protein) at 1% of BW as air dry basis. 
Five concentrate treatments were used i.e., basal concentrate  with NaCl (control), 
concentrate with no NaCl  (free salt) and three tested concentrate which  were prepared 
by replacing NaCl in basal concentrate with double crystal mother liquid (Dx-ML), 
nucleic acid salt 1 (NS1) and nucleic acid salt 2 (NS2). Dx-ML, NS1 and NS2 were by- 
products from synthetic nucleic acid processing which contained nucleic acid 3, 1 and 
8 % and NaCl 14.65, 82.89 and 75.80%, respectively. The amount of nutrients intake i.e., 
dry matter, organic matter, crude protein, neutral detergent fiber and acid detergent 
fiber from plicatulum hay were not different among treatments. The amount of concentrate 
intake in Dx-ML, NS1 and NS2 groups (36.30, 35.90 and 36.52 gDM/kgBW0.75/d, 
respectively) were significantly higher (P<0.01) than those of free salt and control 
groups (34.60 and 34.40 gDM/kgBW0.75/d). But no significance different in total feed 
(hay+concentrate) intake of free salt, control, Dx-ML, NS1 and NS2 groups (89.98, 
89.00, 94.40, 94.92 and 91.62 gDM/kgBW0.75/d, respectively) were found. The amount of 
organic matter intake from concentrate of Dx- ML, NS1 and NS2 were 33.06, 33.06 and 
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33.58 g/kgBW0.75/d, respectively (P>0.05). The amount of organic matter intake of NS2 
group (33.58 g/kgBW0.75/d) was significantly higher than those of free salt and control 
groups (32.63 and 32.51 g/kgBW0.75/d, P<0.01). But no significance different in total 
organic matter intake of free salt, control, Dx-ML, NS1 and NS2 groups (79.47, 82.52, 
86.05, 86.44 and 84.20 g/kgBW0.75/d, respectively) were found. The amount of crude 
protein intake from concentrate (6.78, 6.91, 7.16, 7.00 and 7.15 g/kgBW0.75/d, respectively) 
and total crude protein (hay+concentrate) intake (6.78, 6.91, 7.16, 7.00 and 7.15 
g/kgBW0.75/d, respectively) were not significantly different among treatments (P>0.05). 

 Digestibility coefficients of dry matter  (60.02-64.04%), organic matter (64.20-
67.97), crude protein (56.09-58.84%), neutral detergent fiber (53.68-58.49%), and acid 
detergent fiber (48.23-53.80%) in free salt, control, Dx-ML, NS1 and NS2 groups were not 
significantly different (P>0.05). However, total digestible nutrient of Dx-ML, NS1 and NS2 
groups (63.53, 64.04 and 62.65%, respectively) tended to be higher than those of free 
salt and control groups (60.01 and 60.72%). The digestible nutrients intake i.e., crude 
protein, organic matter and total digestible nutrient, of all groups were not also 
significantly different (P>0.05). 
 The amount of N intake and N excretion in urinary and feces were not 
significantly different among treatments. The N balance of each group was positive 
which ranged between 0.43-0.48 g/kgBW0.75/d. The amount of blood urea nitrogen 
(61.80-73.60 mg/l) and creatinine (18.06-18.74 mg/l) were not significantly different 
among treatments. Excretion of allantoin, uric acid and total purine derivatives in urinary 
from all groups were not significantly different which ranged from 0.464-0.566, 0.046-
0.066 and 0.518-0.620 mmol/kg/d, respectively. In addition, digestible organic matter in 
rumen (DOMR) and rumen microbial N which ranged between 2.32-2.65 kg/d and 17.08-
22.62 gN/kg/DOMR were not significantly different among treatments.  

The findings suggested Dx-ML, NS1 and NS2 can replace NaCl in concentrate 
for cattle with no effect on nutrient digestibility, N balance, and microbial protein synthesis. 
In addition, Dx-ML, NS1 and NS2 might have superiority to NaCl upon improving feed 
intake in cattle.  


