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‘ Studies on Nutrition of ‘Fish-——-V .’ ‘
“The Excretion of NH3-N and Urea-N by Carp and Goldfish,
Atsushi Furukawa and Yoshimitsu Ocasawara

During the course of an investigation on the digestibiiity of the protein in diets, our attention
was attracted to the NHx-N, and urea-N excreted by carp and goldfish.

This work was undertaken to determine quantitatively these substances excreted under several
different conditions: A—TFish were fed in an. approximately air-saturated . water ;. B—=Similar to
A, but in a water deficient in Og; C—Starved in Oy sufficient water ; D—Starved in water.
deficient in Oz

The results obtained were as follows:

(1) Under the normal condition (A), the ‘form of the mlrogen excreved scems to be escen-
tially NH3-N. (Table 3).

(2D When the fishes were kept starved or in a water of low Oo— content. for a long time
(B,C,D), urea-N excreted .increases in amount (Table 1,2,4).
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... Table 1. . Results-of 24 hour experiment. on starved fish in. Wafer sufficient in -Os.
Sample | Body Total-N NH;-N Urea-N - Ogcc. /L. D E Wau:rk
weight | Species mg. per mg. per mg. per Bemins T = ays d temp.
no. (gD |- .« |100g.24hr. |100g. 24hr. | 100g. 24hr. | “°&% | End | starved [cocy
1 9.4 | Goldfish’ © 54,3 210 - Trace — 1 ‘23
2 47.0 Carp — 6.6 Trace 4.43 1.39 3 6-7
3 32.5 Carp — 12.9 Trace 5.17 | 2.42 3 6- 8
4 121.8¢ -Garp — 4,1 - 1.2 5.36 1 2.30 4 6-12
5 9.0 | Goldfish 43.7 23.9 Trace — — 5 25
6 . 8.6 | Goldfish 35.3 20.3 15.1 — — 11 25
7 <} ~.8.3- Goldfish — 24:5 12.1 - — — 16 P 25
Table 2. Results of 24 hour experiment on starved fish in water deficient in Oa.
Sample Body NHN Urea-N- |- = Oxe./L. . " | p Water
weight Species mg.per |  mg.per | St ayf 4| temp.
no. e | 100g.24nr | 100g.br "Be_gming! End  |Starved| ey
1 36.8 Carp 6.3 | 7.6 4.95 0.80 3 | 67
2 47.1 Carp 5.6 © 189~ "4.11 0.77 3 6-7
3 38.0 Carp 3.6 3.3 8.60 0.57. 4 6-8-
Table 3. Results of 34 hour experiment on fish in normal conciitiorx:.
(with food and sufficient Og2) °
————— = - — et o
Sample Body NHz-N . Urea-N - Ogce. /L . | Water
weight Species | = mg. per mg.per | 7 | temp.
no. (g.) S| 110g. 24hr '100g.24hr - | Begining E End
P B S S e N
1 9.5 . Goldfish= ~ 31.5 Trace ' — . - 1
2 22.5 Carp . 1009 i ¢ 2.5 6.06 4.44
3 29.8 Carp 19.4 Trace - 6.32 2.33 ‘

Table 3. Results of 24 hour experiment on fed fish in water defficient in Og;cbntent.

Sample Body . NH;3-N Urea-N Ogzcc. /L ‘ Warer
weight Species mg. per mg.per || {emp.
no. Cg) 100g. 24hr | 100g.24hr | Begining 1 End ¢
1 28.0 | Goldfish 6.8 _ 2.8 6.72 0.89 | 16-20
2 26.8 | Goldfish 5.2 20.1 7.36 0.95 | 16-20
3 31.2 Carp 9.3 3.9 7.36 0.74 ’ © 16-20
Table 5. Time-variation of the Urea added to culture water.
“Culture-Water Sterilized culture-water
Time NHs-N Urea-N NH;-N
(hr.) N/200 N/200 N/200
NagSgOg N2.23303 . Na25203
cc. cC. ccC.
0 4.95 0.51 4.95 0.51
6 4.99 0.52 4.94 0.52
24 4,96 0.51 4.98 0.54
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