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Studles on the Utilization of Soya Protein for Eel Formula Feed—1II
Yun-Shun LAI,  Ting-Chi YU,  Hui-Nan LIU,
Rhong-Chuan KO and Wen-Cheng WANG

In this trial, the isolated soya protein are dehydrated by isopropyl alcohol before
sunshine for improving the quality. The powder are crushed “to 60 mesh instead of
40 mesh which was used last ‘year. The soyameal was changed to use the peeled
soyameal and enriched with the addition of fishmeal from 10% to 20%. The results
are as follows: " '

. Food conversion rate: Isolated soya protein(2.87) is similar to that of standard
(2.11) and better than that used in last year (3.22-3.35), In the Nov. to the Ist
decade of Dec, we find the experimental ponds appeére’d; the lack of D. O, (4.5¢cc/1).
So during-this period the foo‘d conversion rate of experimental ponds appeared very
low levels (Isolated soya protem diet 4,71-9.58; peeled soya meal &19).

2. Protein efficiency: The standard diet is 0.88, The isolated soya protein is 0. 66
The peeled soya meal is 0.37. -

. Mortality: The standard diet is 28.50%. The isolated soya protein is 31. 80%.
The peeled soya meal is 3°.10%. Experlmental 4_ponds_are higher than that of stan—
dard pond. The main reason is the accidents of aeration machine,
~ 4, The dissolved oxygen to be held at 5.84-6.2 ml/1 by aeration is available for
better. feeding efficiency, especially in experimental ponds.
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Table 1 The compositions of the artificial diets for eel.

Composition Standard I§olated soyabean Defatted soya mea
(%) (control) protein powder(peeled)

* White fish meal .70 , 20

Yeast powder 2 4 4

a-Starch 12 6

Defatted linen seed meal 15 15 B 15

Salt 0.5 0.5

Vitamin mix. 1 1 1

Isolated soyabean protein 56

Na-glutamate h - 0,05 0,06

Glycine , 0.05 0,06

Defatted soyabean meal (peeled) 48

Bromelein ‘ 0,05 0. 06

BHT . 0.2 0,2°

Fish bone powder - 10 10

HEE R — RS B IE 28R -

Table 2 The common components of ‘artifical diets.

Common component "Standard Isolated soyabean -Defatted soya mea
(%) (control) - protein powder (peeled)

Moisture . 9,53 11.25 -10.88

Crude ash 16,94 11.50 16,14

Crude fat 5.72 1.93 32.31

Crude protein- 53,69 53.00 "49,38
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~Table 3 The result‘s.of harvest of eel (Sep.-Oct.)
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Standard Isola_ied soyabean Defatted soya meal
Resiilts - ' ‘ '
(control) protein powder(peeled)
Initial quantity (g/tails) 65780/4, 190 106, 700/2, 654 231, 000/2, 570
Final quantity (g/tails) 2,340/100 . 4,010/100 8,960/100
Mean weight increased (g) 7,70 10.90 24.81
" Diet used (g) *A. 38,500 50, 000 50; 000
' 26, 000 39,700 144,400
~ Mean body weight (g) 23.40 40.10 89.60
" Food cpnvefsion rate 2,00 2.50 3.06
Protein efficiency 0.93 0.75 0.67

*A, Test eel diet.
*B, Local trade. eel diet.

“ Table 4 The results of harvest of eel.(Oct.-Nov.):

Staridard Isolated soyabea_n' Defatted soya meal

Protein efficiency

10,57

0.77

Results
: (control) protein " powder(peeled)
Initial quantity (g/tails) 2, 340/100 4,010/100 8,960/100
.Firial quantity (g/tails) 2,180/100 4,260/100 10, 460/100
Mean weight increased (g) 8,40 2,50 15.00
Diet used (g) *A.. 85,000 87,500 127,500
. 18,200 33,000 11, 000
Mean body weight (g) 31.80 42,60 104,60
Food conversion rate - 2,26 9,58 2.65
©0.20

*A, Test .eel diet.
*B, Local trade eel diet.:

Table 5 The results of harvest of eel (Nov.-Dec.)

Standard ~ Isolated soyabean Defatted soya meal
Results .
(control) protein powder(peeled)
Initial quantity (g/tails) 2,180/100 - 4,260/100 10, 460/100
Final quantity (g/ tails) 4,.090/100 '5,220/100 11, 050/100
Mean weight increased (g) 9,10 9,60 5,90
Diet used, (g) 110.. 000 *A, 51,500

94,400

*B. 14,500
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Mean body weight (g)
Food conversion rate (g)
Protein efficiency

40,90
2. 48
0,75

52.20
3,14
0. 60

110.50
2,73
0,54

*A, Test eel diet.
*B, Local trade eel diet.

Table 6 The results of harvest of eel (Dec,-Jan,)

Standard Isolated soyabean Defatted soya meal
Results :
(control) protein powder(peeied)

_ Initial quantity (g/tails) , 4,090/100 <, 220/100 11,050/100
Final quantity (g/tails) 4,610/100 5,970/100 11, 480/100
Mean weight increased (g) 5.20 7.50 4,30
Diet used (g) 54, 200 74,000 40, 000
Mean body weight (g) 46,10~ 59.70 114,80
Food conversion rate 2.49 2.70 2.61

- Protein efficiency 0,74 0.70 0.78

Table 7 The results of harvest of eel (Jan.-Feb,)

Standard Isolated soyabean Defatted soya meal
~ Results '

(control) protein powder(peeled)
Initial quantity (g/tails) 4,610/100 5,970/100 11, 480/100
Final quantity (g/tails) 5,190/100 6,710/100 11, 900/100
Mean weight increased (g) 5.80 7.40 4,20
Diet used (g) 59, 500 75, 000 38,000
Mean body weight (g) 51.90 67.10 119. 00
Food conversion rate 2.45 2.77 2.53
Protein efficiency 0.76 0.69 0.81

Table 8 The results of harvest of eel (Feb,-Mar.)

. Standard Isolated soyabean Defatted soya meal
Results
(control) protein powder(peeled)
Initial quantity (g/tails) 5,190/100 6,710/100 11, 900/100
Final quantity (g/tails) €, 140/100 7,760/100 12,130/100
Mean weight increased (g)  9.50 10.50 2.30
Diet .used (g) 40, 500 47,500 30, 500
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Mean body weight (g) 61, 40 77.60 121,30

Food conver’sion rate 1,02 1.24 .71
Protein efficiency 1.83 1.52 0.55

Table 9 The results of harvest of eel (Sep.-Apr.)

Standard Isolated soyabean Defatted soya meal
Results o

(control) _protein powder(peeled)
Initial quantity (g/tails) 65, 800/4,190 106, 800/3,654 - 231, 400/3, 570
Final quantity (g/tails) 287, 500/2, 996 291,100/2; 492 246, 700/2, 174
"Mean weight increased (g) 80.26 87.54 48,66
Diet used (g) - 507,800 626, 200 580, 400
Mean body weight (2) 95,96 116,77 113,48
Food conversion rate 2.11 2.87 5,49
Mortality %) ‘ 28.50 31.80 - 39,10
Protein efficiency 0.88 0. 66 0.37
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Table 10. The food conersion rate of eel fed with eithr white fish meal,' isolated
soyabean protein, or defatted soya meal. ) .

White fish meal Isolated soyabean .- Defatted soya meal
Duration : : 4 :

(control) protein ‘powder(beeled)
Sep.-Oct. 20000, 93)* 2.50(0.75) 3.06(0.67)
Oct.-Nov. 2,26(0.57) 9,58(0. 20) 2,65(0.77)"
Nov. -Dec. 2.48(0.75) 2,14(0.60) 3,730, 54)
Dec.-Jan. 2.49(0.74) 2,70¢0.70) 2,61(0.78)
Jan.-Feb. 2.45(0.76) 2,77(0,69) 2.53(0,81)
Feb.-Mar. 1.02(1.83) 1.24(1.52) 3.71(0.55)

. Sep.-Apr. - 2 11(0.88) 2.87(0.66) . 5.490. 3N

C y* is the protein efficiency.
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Fig. 1. Variation of body weight during artificial eel feeding trial



S S

N

Growth ratio

435

| 1 1 1 i 3

9-10 10-11  11-12  12-1 1-2 2.3
Duration of feeding tmonth) Bl B gﬁ = ( AH)
n % $ fin] Jﬂ» Standard diet
| R = Isolated soya protein

g2 H
s IR =B g Peeled soya meal

P ERTHEE
T AmnimE

Bl H R

Body weight of eel during trial
Body weight before trial

Growth ratio=

B— RBATLEAFERRELE

Fig. 2. Growth ratio of eel during feeding trial
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BRIED CBAARPEREMTE:
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H%kBcc/hr/R 0.75 1.20 2.00 3.80 6.20 8.36 10.20 13.50
cc/hr/AF 150 120 100 76 62 55 51 45
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Table 11. The variation of temperature during trial (Air temperature °C, measured
at 9, 3.m.)._

Sep. Oct.  Nov. Dec. . Jan. Feb. Mar.

Ist decade 29.6(27.7) 20.8(22.9) 22.5(22.5) 17. 6(17.5) 16,2(15,3) 13,3(12.4) 19.9(18.7)
2nd decade 29.4(27.8) 22,0(22.7) 17.8(17,4) 17.1(16.8) 14,0(13.3) 15.7(15.0) 20.9(18.8)
3rd decade 26.6(26,2) 21.7(22,0) 15,5(15.7) 16,8(16.5) 14,3(13.0) 16,8(15.2) 19,5(17.9)

The variation of dissolved oxygen during trial (measured at 10, a.m. ).

decade | Dec. Jan. Feb. Mar.
st 5.5 5.8 5.8 5.6
A; { 2nd 5.5 6.0 5.8 5.8
3rd 5.7 6.0 5.9 5.7
st 6.0 6.1 5.9 5.8
B. { 2nd 6.3 6.3 5.9 6.0
3rd 6.0 6.1 6.1 5.8
1st 5.8 5.5 6.2 5.7
C. { 2nd 5.8 59 6.0 6.1
3rd 5.6 5.8 6.1 6.0

A. Standard diet
B, Isolated soymeal protein
C. Peeled soyameal
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