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Studies on Nutrition of Fish
IV. Digestibility of Protein in artificial and several natural diets.

Atsushi FURUKAWA, Yoshimitsu OGASAWARA and Terutoshi HASHIGUCHI

This study deals with the digestibility of protein in several diets viz. A) Standard artificial
food, B) Standard artificial food mixed with Illuminol No. |, C) 'Dried silkworm pupa X
D) Shiomushi (Tecticeps japonicus Twasa), E) Zarigani (Cambaroides sp.), and
F) Inago (7 ceuita sp.)

Gold fish of zero (ysar) age were used and reared on by each foed in glass pot for 20 days
respectively.

The results were as follows : R
1) As can be seen from Table 2-7 and Fig. |, The digestivility was graded, higher to lower,
in following way.

A> B> .C> D> E> F,
while the growth rate was
A> B> E> D> F> C
2) On the energy spended by various movement, Cambaroides sp. was the smallest.
3) The rate of food-taking were high in stan dard and shiomushi food division, but (wsre) low
in Inago and Zarigani division.
Judging synthetically, the effect of food to growth seems to be in such an order as follows :

A> B> E> D> F> C.
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. Table |. Composition of materials in food.
‘ Stuffs I Dried Crude Pure
Water 1 Chitin etc
Foods Maiter Protein i Fat Ash Protein ;
Dried % % % % % % % %
Silk-Worm pupa 2.3 97.7 55,5 28.5 4.3 42.0 9.4
Tecticeps 9. 44 90. 56 38.15 4.30 26. 16 22.68 13.37 8. 58
© O ambaroides 10,54 89,46 56. 30 1,37 15,26 35,32 11.68 0.02
Locust 8.47 91,53 72.85 6.69 2.85 49,53 9.14
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Table 2. Digestibility of Artificial food
. . Water Pure Protein Digesti- | Bod 1
Date : - ¢ ’ T,V%‘O“
Temp. | Supplied ‘Remained‘ Taked ‘Excres‘ted ‘ Absorbed | bility Weight
°C my mg mg mg my % g %
| 264 1| 854. 88 188. 72 666, 16 18..10 648,056 9.5 8. 5! 100
2 264 | 860.99 102. 35 758.64 6.93 751.71 99, |
I 254-1.5 694.35 100.00 | 594.35 28,96 565.39 95, 1 ©9.9] 116.45
12 | '2440.5 | 739.76 77.50 | 662.26 44.90 | 617.36 93.2 .
.2[ 234 | 703.04 465.04 240.91 26.28 214.63 89. | ) 10.39 122.09
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Table 3, Digestibility of Artificial food (mixed Illuminol. Nol) .

Pure Protein .

Date Water Digesti - Body W
Temp. | Supplied ‘Remained ‘ Taked |Excrested ’ Absorbed | bility Weight Wo
Q, .
| 26.54:1.5 83 lgg 97.728 768.12‘21} 59.124/1 709.w3lg 9l 75 17. 33 IOO%
2 27.04:2.0 825.06 102,58 722,48 66.00 656. 48 90.9
3 27.0%2.5 825.57 77.12 748.45 122,48 625,97 83.6
4 27.54-2.0, 827.18 91.86 735,32 106. 33 629,99 85.4
5 2742.5.0, 820,96 88.95 732.01 103.82 628. 19 85.4 17..56 101.4
10 27.042.5 785.43 214.96 570.47 62.02 507.75 89.0 18.32 105.8
11 27.042.0] 794.48 193, 31 601,17 39.72 561.45 93.4
20 23.0-£1.5 742.55 371.48 371.07 ©67.25 303.82 81.9 19,39 112.0
21 23.041.5] 759.8! 187.056 572.75 80. 69 492,06 .85.9
Table 4. Digestibility of Dried Silk-Worm PuPa.
Date Water Pure Protein Digesti- | Boby ﬂl
Temp. | Supplied ’Remained } Taked Excrested{Absorpted bility Weight | Wo
: ‘ °g my my my my my % —y %
t 25.5+1.0, 391.34 77.69 313.65 55,18 258.47 82.4 14,60 100
2 25.040. 5 393.74 25.58 365. 21 ‘}O. 18 325.02 89.0
I 23.540.5 379.92 5.17 374.75 67.40 307. 35 82,0
12 23.5-:0. 5/ 380.78 |4. 38 366.48 76,6l 289.79 79.1 15.09 102.9
21 24.042.0] 391.06 80.82 310.24 32,97 277.27 89.4 ]
22 25.54+1.0| 391.88 83.82 308. 06 62.46 245,60 79.7 14.65 99.9
Table 5. Digestibility of the Tecticeps
Water Pure Protein Digesti- Body Wi
Date —— — T o W
Temp. | Supplied ‘Remamed Taked ‘Excrested jAbsorpted bility Weight !
°C mg mg my mg my % g %
| 26,54 1.5 753.75 245,47 508. 28 118.32 389.95 76.2 16.54 | 100
2 27. O:b?. Ql 745.75 212.74 533.00° 129,49 403.52 75.7
3 27.04-2.5| 746.05 "| 180.38 565,67 151,14 414.53 73.3
4 27.54+2.0] 746.47 235.05 511,42 243.96 267.46 55.8 . )
5 29.042.0] 738.25 181.47 556,78 224.45 332.33 59.7 16.89 102. |
10 27.54-2.0] 730.77 269.05 461.72 126,51 335. 11 72.6 17.06 t03. |
1 | 27.0%2.00 737.53 | 170.63 | 566.90 | 147.87 | 419.03 '73.9 o
20 | 25.041.5] 699.10 202,75 496. 35 112.49 383.86 77.3 17.85 | 107.9
21 25,04 1.5 703.67 206.72 496. 95 107. 39 389. 56 78.4 )
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Table 6. ' Digestibility of the Cam baroides

Daté Water Pure Protein Digesti- B‘?’dy %71_ .
Temp. Su,»plied‘Remained\ Taked |Excrested/Absorpted| bility . “Weigyt | 0
: . °C my| mg| - my my mg % |9 %
| 24405 1,403.74 1,257,238 146.50 61.92 84. 58 57.7. | 17:12 -| 100!
2 2242 | 1,402.28 . 1,175.41| 226.87 61.97| 164.90 2.7 | .
10 24| I,291.61| 1,10i.94] 189.67 68.96 | 120.7! 63.7 18.59 | 108.6
¥ 241 1,340.78| 1,192.23| 148.55 36,98 | 111,57 75. | R
20 2242 | 1,261, I, 111,60 149.55 82.26 .| 167.29 45.0 19:05 | 111:3
Table 7. Digestibility of the Locust
Water . Pure Protein ; Digesti-. | Body Wi
Date - Wi
Temp. | Supplied ‘Remained ’ Taked ‘Excrested ‘Absorpted bility Weight 0
°C my mg my my mg % g |oo%
l 2440.5 1,842.44) 1,339.30 503,12  307.10 196,02  39.0 17.60
2 2242 | 1,833.16| 1,258.36| 574.80  273.39]  301.4l  52.4
3 2643 | 1,832.03| 018.42]  9I3.61|  314.18  599.43  65.6
4 2542.5 |1,832.32]  856.55  975.77)  288.36  687.41|  70.4 _
5 234 1.5 1,823.05 1,112.87 - 700.18  227.5i  482.64)  €8.0 | . 17,79 | I0l,
10 2441 | 1,823.51| 545.89 1,277.62]  183.86| 1,073.76  85.6 17.78 | 1010
[ 2441 | 1,852.97] 1,140.34  712.63  217.20|  495.43  69.5 _ )
19 | 2242 | 1,758.501 1,032.99  725.51 87.27)  638.24] 88.0 | 18.46 | 104.9
20 | 2242 | 1,756.61] 82811, 928.50  275.51  652.99  70.3 ‘
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Table 8 Am')unt for 5 days

: Pure Protein ' Increased |Increased
Foods - - Body wei-| Protein
Supplied \Re mained ! Taked \Excrested )Absorpted sht in the body
) Artificialfood ) g q q q g g oy
{mixed Illuninol) 4.13 0.46 3.71 0.46 3.25 1.39 : 0.9
Tectiécpl e 3.73 .06 2.68 0.87 |.81 2.12 0.30
O amdaroides 5.64 3.16 2.47 0. 31 2,16 8.39 .17
Loeust ’ 9.16 5.49 3.68 .41 2.27 .08 ) 0.15
3.25—(0.3140.19)=2.75 st
.81 —(0.314-0.30)=1.20 W — é‘%ﬁﬁd’fl——ﬁ%ﬁ%EHEﬁE
2.16—(0.314-1.17)=0.68 (H L EFEREO MA@ Eh iz Energy)

2.27—(0.3140.15)=1.8l
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SHERAMPE (A), fEAUC Tlaminol #IBA Lz$® (B), W3 (C), Hik (D), ¥ v 7 = (E), i
(F) ICHiv>C20 A BISRAOME 247 RORE 2 87,

D) EEEOBEBLRIKDE Y Th o7, (Table2 —Table7)

C (A)> (B)> (C)> (D> (E)> (F)
2) RAERBEZRZADETH- e (Figl, Table2 ~Table7)

(A)> (B)> (E)> (D)> (F)> (C) '
3) 7% Energy MIMICHACTIEY ) 7 = 28R 3 ¢, Tluminol IRA MRS S0 7o
(Table 8 ) ’
4) BEURICHCRIRS MR UMER L, 18, ¥ 9 4= 3Bo e (Fig2)

5) WMERICEHATHN, ¥ I V=3FEHIRE L, RIERER L. (Fig3)
6) Muminol Vo, WEFARBREROMCEL DR Do
7) #E LSRR OMCELON D,

(A)> (B)> (E)> (D}> (F) >(C)
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