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Utilization and excretion of Dietary Nitrogen and Phosphorus in Red Tilapia (Oreochromis spp.)
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Abstract
Utilization and excretion of nitrogen and phosphorus in red tilapia were conducted on small
fish (28-30 gm), medium fish (140-150 gm) and large fish (300-320 gm). Experimental 1, studied on
the effect of feeding frequency on nitrogen and phosphorus digestibility in red tilapia. Fish were fed
with commercial feed 2, 3 and 4 times/day. The results indicated that apparent digestibility
coefficient, protein digestibility, and phosphorus digestibility in small and large fish were not

significantly different (P>0.05), where as the protein digestibility in medium fish with fed 3 and 4

times/day were highest value (P<0.05) than fish with fed 2 times/day. However, the utilization of
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nitrogen and phosphorus in all fish group were not significantly different (P>0.05). Experimental 2,
studied on nitrogen and phosphorus excretion in red tilapia. Fish were fed until satiation one time a

day. The results showed that the average nitrogen excretion (TKN) in small, medium and large fish

were 0.0162 & 0.00, 0.010 & 0.00 and 0.007 & 0.00 g/kg fish/hr, respectively and highest on the fifth

hour (0.022, 0.022 and 0.021 g/kg fish/hr, respectively). The average phosphorus excretion were

0.003 = 0.000, 0.002 % 0.00 and 0.001 = 0.00 g/kg fish/hr, respectively. The maximum phosphorus
(TP) excretion in small and large fish were 0.008 and 0.004 g/kg fish on the sixth hour after fed, where
as the medium fish excrete phosphorus highest on fourth hour around 0.004 g/kg fish.

Keywords : Utilization, Excretion, Dietary Nitrogen and Phosphorus, Red tilapia
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Table 1 Chemical composition of the experimental diets (% as dry basis).

Moist Protein Fat Fiber Ash NFE* Total N Total DE
Composition

(%) (%) (%) (%) (%) (%) (%) P(%) “*(kcal/kg)
Feed 1 8.0 33.42 4.4 8.2 1.1 42.9 5.34 1.40 276.13
Feed 2 71 32.96 3.3 9.6 12.3 41.9 5.26 1.41 262.99

*% NFE=100-% M- % CP - % CF - %CF, - % Ash
** DE = (% protein x 4.0) + (% fat x 8.0) + (% NFE x 2.5)
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Table 2 Effect of feeding frequency on

and

large fish (300.46 & 13.31 g).

5

small fish (29.57 & 4.6 g), medium fish (143.59 £ 10.26 g)

Feeding frequency (times/day)

Parameter
2 3 4 P-value Pool-SE
Feed Intake' 2.480° 2.650° 3.183° 0.3640 0.5789
Feces’ 16.782° 12.243° 14.979° 0.7595 57114
Protein Intake’ 4.750° 5.270° 4.740° 0.8806 1.4699
Protein Excretion’ 0.137° 0.135° 0.136 0.8046 0.0043
Nitrogen Intake’ 0.761° 0.844° 0.758° 0.8806 0.2351
Small fish size .
Nitrogen Excretion 0.022° 0.021° 0.021° 0.8064 0.0007
(29.57 £ 4.6) , . ] .
Phosphorus Intake 0.201 0.223 0.201 0.8806 0.0623
Phosphorus Excretion’ 0.044° 0.046" 0.046° 0.4506 0.0015
Protein Digestibility’ 96.828° 97.433° 96.951° 0.7782 1.0841
Phosphorus Digestibility* 91.948" 93.486° 92.813° 0.7940 1.7821
Apparent Digestibility Coefficient’ 83.217° 85.757° 85.023° 0.8502 5.5454
Feed Intake' 0.692° 0.911° 1.000° 0.3116 0.2297
Feces’ 16.771° 16.201° 17.017° 0.5490 0.8897
Protein Intake 3.700° 4.000° 3.790° 0.2949 0.2146
Protein Excretion’ 0.151° 0.146" 0.149° 0.9007 0.0125
Nitrogen Intake” 0.593° 0.640° 0.607° 0.2949 0.0343
Medium fish size .
Nitrogen Excretion 0.024° 0.023° 0.023° 0.9007 0.0020
(143.59 £ 10.26) s . \ .
Phosphorus Intake 0.162 0.175 0.166 0.2949 0.0093
Phosphorus Excretion’ 0.048° 0.046" 0.043° 0.4681 0.0046
Protein Digestibility’ 95.932° 95.501° 96.310° 0.0498  0.2216
Phosphorus Digestibility’ 91.332° 92.000° 91.560° 0.2799 0.4746
Apparent Digestibility Coefficient’ 83.223" 83.796" 82.976" 0.5461 0.8900
Feed Intake' 0.424° 0.530° 0.631° 0.4781 0.1960
Feces’ 15.436" 13.978° 13.897° 0.6223 2.0920
Protein Intake’ 4.320° 4.650° 4.74° 0.7926 0.6817
Protein Excretion’ 0.138 0.153" 0.153" 0.4521 0.0149
Nitrogen Intake’ 0.667° 0.744° 0.759° 0.5342 0.1024
Large fish size .
Nitrogen Excretion 0.024° 0.024° 0.024° 0.4251 0.0023
(300.46 +13.31) . . . .
Phosphorus Intake 0.182 0.203 0.207 0.5342 0.0280
Phosphorus Excretion’ 0.043° 0.043° 0.042° 0.6026 0.0017
Protein Digestibility* 96.394° 96.741° 96.754° 0.6130 0.4856
Phosphorus Digestibility’ 92.300° 93.040° 93.070° 0.6130 1.0361
Apparent Digestibility Coefficient’ 84.560° 86.071° 86.097° 0.6228 2.0920

"% body weight, © % feed intake, ° gm/kg fish, * % DM

** Within the same row, value not having the same superscript are significantly different (P< 0.05)
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Table 3 Nitrogen and phosphorus utilization (%) in red tilapia.

Feeding frequency

Parameter

2 3 4 P-value Pool-SE

Small fish size Nitrogen utilization 84.23° 85.90° 84.30° 0.5461 0.9442
(29.57 * 4.6) Phosphorus utilization 68.16° 70.40° 67.16° 0.8856 1.6593
Medium fish size Nitrogen utilization 81.11° 82.65° 81.71° 0.2635 0.7779
(143.59 £ 10.26) Phosphorus utilization 60.49° 64.57° 64.45° 0.7563 2.3221
Large fish size Nitrogen utilization 85.30° 86.82° 87.08° 0.4618 0.9619
(300.46 £ 13.31) Phosphorus utilization 67.58° 70.93° 71.98° 0.6202 2.2979

*Within the same row, value having the same superscript are not significantly different (P> 0.05)
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Table 4 Nitrogen and phosphorus excretion at various hours and different sizes of red tilapia.

Parameter

Sizes (Hours) TKN'(ac)  TKN (hr) NH, NO,” NO, TP(ac) TP (hr)

1 0.019 0.019 0.009 0.001 0.042 0.002 0.002

2 0.037 0.017 0.024 0.001 0.079 0.004 0.002

3 0.054 0.017 0.051 0.001 0.079 0.006 0.002

Small fish size 4 0.056 0.002 0.052 0.002 0.150 0.008 0.002
(28.53 +4.12) 5 0.079 0.022 0.061 0.002 0.153 0.012 0.004
6 0.098 0.019 0.083 0.003 0.172 0.020 0.008

Mean - 0.016 0.013 0.0005 0.028 - 0.003

+sD - 0.00 0.02 0.00 0.05 - 0.00

1 0.024 0.001 0.001 0.000 0.263 0.004 0.002

2 0.044 0.020 0.033 0.001 0.472 0.006 0.002

3 0.055 0.011 0.036 0.001 0.476 0.008 0.002

Medium fish
4 0.065 0.009 0.063 0.002 0.484 0.012 0.004
size(149.68 =

5 0.088 0.022 0.083 0.003 0.532 0.014 0.002

5:36) 6 0.088 0.000 0.083 0.004 0.611 0.016 0.002
Mean - 0.010 0.050 0.002 0.473 - 0.002

+5sD - 0.00 0.02 0.00 0.11 - 0.00

1 0.029 0.002 0.006 0.001 0.012 0.001 0.001

2 0.031 0.002 0.011 0.002 0.015 0.002 0.001

3 0.045 0.013 0.024 0.004 0.017 0.004 0.002

Large fish size 4 0.045 0.000 0.042 0.008 0.023 0.006 0.002
(318.85 + 5.79) 5 0.067 0.021 0.051 0.012 0.029 0.006 0.000
6 0.074 0.007 0.060 0.024 0.031 0.010 0.004

Mean - 0.007 0.032 0.008 0.021 - 0.001

+sD - 0.00 0.04 0.00 0.00 - 0.00

TKN'(ac) = Total Kjeldalh Nitrogen accumulate, TKN'(hr) = Total Kjeldalh Nitrogen at hour, TP‘(ac) = Total Phosphorus
accumulate, TP'(hr) = Total Phosphorus at hour

*gm/kg fish
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