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Atsushi FURUKAWA and Yoshimitsu OGASAWARA

Studies on Nutrition of Fish

l. Digestibiity of protein in dried, and fat-free dried silkworm pupa and fish meal.

It has already been reported that the digestibility of protein in mixed food-stuff was as high as
80-90 % generally, but for the rate of increase on body weight, the optimum amount of protein
in food should be 40-60%. )Authors reported in previous paper that the digestibilities of protein
show almost no difference between diets with varius cellulbse contents though with larger
devié{ion of values with higher cellulose contents. Anlalso the amouat of energy speaded by var-
jous movements -coincides with increase of cellulose . - Consequently a better result might be
expected when cellulose content in diet is smaller. ‘ )

Here are repérted some results on the digestibilifies of protein in somea natural food-stuffs, but
as the number of fish studied was small and the culture period was only 5 days, the resuits
should not be considered conclusive but may serve as an index to carry out similar works of la-
rger scale. N o

The digestibility was measured by Migita- Hanaoka’s method. Gold fish used were of zero age.
The composition of food was shown in table 2. The results obtained were as folloes :

) The order of digestibilities to protein in thres diets was as next: F. M. > D. S. W. P.>
S. W. P. F. F. (Table 3-5)
2) The greatest rate of food-intake was observed in division of dried fat-frez silkworm pupa,
and small in silkworm pupa division. (Table 7-9)
33 The rate of absorption was follows: F. M. >S.W. P. F. F.>> D. S. W. P. (Table 7-9)
4% The rate of excretion was not proportional to the taking-rate, and D. S.‘ W. P. > S. W. P.
F. F. > F. M. (Table 7-9) '
5% As to the increase on body weight, best was dried silkworm pupa.
6) The cause of observed small food efficiency of fisih meal was n>t fully determined, but it
seemed on the nutrition-rate to be not always a desirable one.
# F. M..---FIsh meal ’
D. S. W, P.--.-. Dried silkworm pupa
S. W, P. F. F...ooer Fat-free silkworm pupa.
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“Tablel. Cowmparison of Artificial Digestibility and Digestibility by the Carp.

\.\\‘ ‘ Ifood l " Liebichs ' meat
Pead ’ Corn Daphma — -
Method - i Rough { Fine
- Artificiae  Digestibility 87~80/, 20~33% 84/7 75~73% | 90~92%
: Digestibieity by Carp 86% 86% 69~71% " . 83~849% - '89~92%
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_Table 2. (,omp.)sm.)n of materials in food

Crude - Pure -

Stuffs :
. o Water — - E— etc
Food l | fat protein ‘ " ash Proteia
Dried . . ) S o ) o )
- Silk- Worm . 2.3% 28.5% - 55.5%" 4.3% 42.0% 9.4%
Fish Moeal 10.1% 2.59% 75.7% I1.0% | 67.0% | 0.7%
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Table 3. (Dried Silk-w)irm Puja)

Water Suoplied Pare Prutein f soato ; :
~Date v Loplig s . R} — — Digest B’)d)" ’ \A
; oo uppli-| Rema-| ., xcret-[ Absorp-| .,... . W,
emp. Food od ined Taked | _§ ted ibility Weight 0
- -og g m1| - mg ™y g mg . % 7| oo
| 2145 0.43390 142, 4 104.6 37.8 1.9 35.9 94 16.55
2 23+3 | 0.3004 | 126.2( 92.6| 33.6| 55| 28.1 g | -
3 2145 0.1977 83.0.| = 43.9 39.1 9.4 29.7 76
4. 2442 0. 2500 - 105.0 37.0 8.0 12,1 55.9 82
5. 2343 0.20%45 85.9 18.0 67.6 16.9 50. 7 75 16,08 97.2
Table 4. (Driéd Silk-Worm Pupafree Fat)
ot Water Supplied Puce Protein Digest- | Body | w,
ate AL
’ o - . Suppli-| Rema- ‘ 1 Excret-| Absorp-| .y ... . Wy
temp. Food ed ined Taked ed ted dblllty weight
°C g mg mg ‘ my - mg myg % g
| 26+ | 0. 3625 200.0 25,7 174.3 10.5 163.8 93 36.35 100
2 2641 0.4199 -23l.8 20.2 201.6 16.2 195.4 92 ‘
3 2742 0. 4059 224, | 20.7 203.4 36.7 166.7 82
.4 264 | 0.7023 387.7 122.4 265.3 43.5 221.8 84
5 2641 0.6010 331.8 125. 4 203. 4 21.5 184.9 20 37.50 103. 1
Table 5. (Fish meal)
Water | Supplied Pure Protein Digest- Body Wi
Date|” - Suppl-| Rema- h et-|Absorp-| ., Wy
temp. | Food poappl-| Rema” | Taked | &3 e >0™") ibility Weight | W0
o g mg mg ©mg mg my % q
| 2731 0. 1996 133.9 68.7 65.3 9.2 56. | 86 19.87 . 10J
2 28+3 1 0.2496 167.2 46.5 120.7 12.5 108. 2 90
3 2_7:!:3 0. 2508 168.0 53.6 114.4 11,7 102.7 90
4 284-2 0.2999 201.0 69.6 131, 1 5.0 126, | 96
5 2843 0.251.6 168.6 13.2 155. 4 14.7 142.7 90 19.47 98

Thd, %I%@%E:%K%mfﬁﬁi%}ﬁ%~ﬁﬁ:%5§ﬂé DCEELT B IRl

E LT, o

1) =
LRAINDDOTHH00, WAREMECHKLT, KEE M5, BrREBHOEHMEE R VEL -
334) .
HABADN Do AL RERIER L LT H L Tavl 6 DRICK 5o

Table6. Comarison of Digestibility and Artificial Digestibility
by Yamamura aad Nakai (Dried Silk-Worm Fupa)

* By Yamamura -

Digestibility Artificial Digestibility
Gold Fish Pepsin Tripsin ehlr'l;yg]ti:&:f‘-
79% *15.29%
39. 39
NS 6; A85.39% % 33: 19
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Table 7. (Drled Sllk Worm Pupa)
Daté Supplied Taked Absorpted | Excreted
) mg my mg myg
I. 860. 42 228.40 216.92 11.48
2 762.53 203,02 169.79 33.23
3 501.51 236.25 [79.45 56. 80
4 652.98 410.88 337.77 73.11
5 534.20 408. 46 306. 35 12,11
Total | 3,311.64 | [,487.01 | 1,210.28 186.73
Table 8. (Dried Silk-worm Pupafree Fat)
Date’ Supplfgd Taked | Absorpted | Excreted
my ary my my
| 550. 05 479. 37 477.99 ~1.38
2 637. 51 581.93 537.67 44,25
3 616. 33 55.945 454,70 104.75
4 1,033.86 707.46 59]. 46 116,00
5 884.80 550.40 493, 06 57.34
Total 3,722.55 2,878.61 2, 554, 88 323.73
Table 9. (Fish meal)
Date S uppliéd Taked Absorpted | Excreted
B my mg my .ma
| 673. 88 328.63 282,33 46. 30
2 841,46 607. 44 544.34 63.10
3 845.49 575.74 516.86 . 58.88
4 1,032, 35 673.34 647.66 25.68
5 865.94 798. 17 722,64 75.53
Total |* 4,259.12 | 2,983.32 | 2,713.83 268.99 -
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