2
2.1 |
2.1.1
1 1, Shimadzu UV -visible Shimadzu, Japan
Recording Uv-240
2. Unicam SP. 500 Series Phillip, Germany
2 Ultraviolet & visible
2. 1. Kokusan Enshinki OGAWA SEIKI, Japan
3. 1. Kokusan - 30 ¢ OGAWA SEIKI, Japan
2. MORTA BIO FRTER-70 ¢ MORTA Scientific,
USA
4, 1. Thelco Model 83 Water- Precision Scientific
bath Co; USA
5. pH 1. KENT EIL 7005 Electronic instrument

standard &chertey

surrey, England
6. 1. Gilson Pipettman Gilson medical

electronic France
7. 1. Glass homogenizer



2.1.2 ]
L.
2. 4 2. Shimadzu L1BROR AEL-160-11
3.
4. Reflective - salinometer
2.2
2.2.1
1. ? 95 X Sigma Chemical Co,
(Dimethyl acetal 95 X)
2. (free base) 98 X
(Triethanolamine (free base) 98 X) Sigma Chemical Co,
3. ( ) 99 X Sigma Chemical Co,

(Triethanolamine (Hydrochloride) 99 X)
(N-Benzoeyl-DL-arginine~p-nitroanilide
(Starch potato soluble)
(Chitin purified powder)

1. 1
(Dimethylamino benzaldehyde)

8. ?

(Potassium tetraborate, Pott biborate)

(Citric acid)

Signa Chemical Co,

Sigma Chemical Co,

Sigma Chemical Co,

igma'Chemica 1 Co,

Sigma Chemical Co,

Sigma Chemical Co,

OGAWA, Japan

USA.

USA.

USA.

USA.

USA.

USA.

USA.

USA.

USA.
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10.

11,

12.

13.

14,

15.

16.

17.

18.

19.

20.

? Sigma Chemical Co, USA.

( P -glucosidase)

Sigma Chemical Co, USA.

(N-Acethyl-D-glucosamine)

? , ' E.MERK, Germany
(Tris-hydroxymethyl) Aminomethane
? EMERK, Germany
(Calcium chloride)
? E.MERK, Germany

(Glacial aectic)

E.MERK, Germany
(Hydrochloric acid)

E.MERK, Germany
(Glycine)
3, - ? E.MERK, Germany
(3.5-Dinitrosalicyclic acid)

FLUKA, Swisszerland
(Sodium potassium tartrate)

E.MERK, Swisszerland
(lodine solution, Lugol)

? E.MERK, Swisszerland

(Casein hydrolysate)

? Sigma Chemical Co;
BDH Chemical Ltd. : Fluka
E.MERK May & Baker

20



2.2.2 mTi

Fluka, Swisszerland
(Choline chloride)
} Fluka, Swisszerland
(meso-inositol) Fluka, Swisszerland
Fluka, Swisszerland
(Vitamin E.acetate)
} ' BDH, England
(Calcium-panthcthenate)
BDH, England

(Biotin)

EMERK, Germany

(Caseinhydrolysate vitamin free)

(Thiamine);
(Riboflavin); } (Pyridoxine)
} (Folic acid); 12;
[®) &)
}

(Carboxymethyl cellulose,c.M.C)

(Nicotinic acid)

21
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2.3 !

2.3.1 (Brood stock)
5-7
(Orechromis mosambica)
(Chanos chanos) 30-32
(puberogen) .. (chorionic gonadotropin)
( 3:1)
19.00
2.3.2 :
(fertilized eggs) 12
) 1207
1

(hatching tank)
500,000 / 1
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2.3.3
? 1
[ 3
18.00-6.00 . 1
1 30
1
2.3.1
2
?  (living diets) (compound diets)
2.3.4.1 (Rotifer),
(Artemia) . (Mesopodopsis spp; Acetes spp.),
(Caranx leptolepsis)
23411
69 1 15
15
2.3.4.1.2
?
San Francisco Bay (California Us.A)) Red jungle
' 28-30
10 10 [
?
24-33 1 26-28°
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2.3.4.1.3 |, 1
2.3.4.2
(2524) (casein hydrolysate),
(C.M.C.; carboxy methyl cellulose), , ,
( 2, 3, 4)
23421
. 30
80° . (blender)
(agar)
90°
60° .
(aluminum foil) )

' 0° .



Casein hydrolysate
(
24
80 )
Cod liver oil
Corn 0il
CM.C.
Agar
Mineral mix*
Vitamin mix**

* Mineral mix
**\itamin mix

666.2  66.92

180.8  18.08
37.0

23.0

17.0

13.0

52.85%

9.6102
1,000 85
3,50000

%
2.3
17 -
1.3
3.1
A 4

%

0.961
0.961

H 440. Western Fish Nutrition Laboratory

4

25

5.285

5.285



HaHPON  2H20
CaCOM

kh2 PO4
NaCl

MhSor

FeS04 7 2
MgS04

KIOj

0 4 5HX
2N

CoCI2
NaMo0d  2H1p
Na2 Se03

(mineral mix)

(

26

100

2.07
1.48
1.00
0.60
0.035
0.05
0.30
0.001
0.003
0.015
0.00017
0.00083
0.00002



10 (vitamin mix) H 440 W estern
Fish Nutrition Laboratory

100
Choline chloride 0.500
Inositol 0.200
Ascorbic acid 0.100
Niacin 0.075
Ca-pantothenate 0.050
Riboflavin 0.020
Menad i one 0.004
Pyridoxine. HQL 0.005
Thiamine. HL 0.005
Folic acid 0.0015
Biotin 0.0005
Vitamin 12¢15 0.00001

(1) Vitamin s 12 fro— piz 10 . , 500 1} .
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2.3.5

7.00 . 15.00
80 %
2.4
2
(0-15 ) 2 (
15-120 )
2.4.1 0-15
3
4
3 ( 1 ) 113
14
(treatment)
2.4.2 15-120
Randomized Complete Block (RB) 4,000 /
3 (treatment) 3 (replicate)
1 ] ] )
2
120
3
1 3
16.00-20.00 . 106

120
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11 {

07-09 10-12 13-15 16-18 19-21 22-24 01-03 04-05

1711171

2.4.3
15, 22, 29, 25, 56, 71, 88, 104 120
1
1
00 [ ]
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"t 1
( 1) -25°
1 2 3
2.4.4
" (body length)
(snout)
4
?
2.4.5
2.4.5.1
2451, 1
(alkali copper)
(NaKCHA06.6 2 ) 3.3 100 (3.3 %NaKCAHL.6 2 )
: (CuSO".H20)
1.25 100 (1.25% CuSo .HO)
. (NaC(3)
25 100 (25% Na203)
1 1
100
2.4.5.1.2 ' (phenol reagent)
(sodium tungstate) 50
(Sodium molybdate) 125 350 , &%
] 25 50 (reflux)
10 ] (lithium sulphate) 75
25 2-3 I 15

3-6 1
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2.4.5.1.3
BSA ( A 2 /!
2.4.5.2 12
2.45.2.1 0.25 ? -
7, 8 9 ? ? Tris, (hydroxymethyl)
aminomethane) 30.25 ' 800 , . ' 2
2
1
2.4.5.2.2 0.25 L. 9
.89 10
? 1875 I ?
30.25 800 = 2
! 1
LA REEG LNU25
.6, 7,8
? (KH2Pot) 34
1 c ? (K2HPOJ  43.5
1 (titrate)
24524 I 0.25 2
. 5.0 55 5.0
2148 800
2 ! ! 1
24525 (salt solution)
1 ? 0.3
200
2.4.5.2.6 (Artificial
substrate solution)
(BAPNA) (D.M.F., dimethylformamide) 1
100 1
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2.4.5.3
2.4.5.3.1 (Native chitin suspension)
V- (native chitin powder)
5 1
2.4.5.3.2 (chitobiase solution)
(p-glucosidase)
0.3 100

24533 0.8
(0.8 M potassium tetraborate)
' (K2BJ .7) 169.28

1
2.4.5.3.4 (Citrate phosphate
buffer) . 5.1
) 1152 1 1
0.6
1812 1
1.2
5.1
2.4.5.3.5 .. . (DvMB solution)
) 10
82.9 1 100
. 125 x (VIV) 10 N.
HCL. 10 1.25 98.75
(DMAB) 1
2.4.5.4
2.4.5.4.1 (Casein substrate)
0.05 (0.05 M

Na2HP04) [ 1



490.17

- 0.1
8.25 1
. 0.1
4 1 1
0.6 80
. 7.0 0.1
100
2.45.4.2
solution)
. 0.03
L-cysteine) 3.6348 1
0.006
1
0.1
2.45.4.3
) 0.11
(CCI3000H) 8.987
; 0.22
3000\ 9.0244 500
: 0.33
9.5 500
0.33 9.5
2.45.4.4

(standard solution)
(L-tyrosine)500
2.4.5.5
2.455.1
1.5

37

(0.1 NHCY
(0.1 N. NaOH)

0.05

(enzyme activated
(0.03
EDTA EDTA 2.0172

4.5 0.1

500
(3 COONg

500

0.1

(TEA .buffer)
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(microtube) 1.49

100 L 10
. .15 2
24552 (Lugol solution)
1 250
50
2.455.3 (Starch substrate)
(soluble starch) 4
7.5 (4 % TEA buffer; whv) 0.5 1
(deep freeze)
0.50
2.4.5.5.4 (salt solution)
(NaCl) 10 } (CaCl2 ) 3
1
2.4.5.6 (enzyme preparation)
- -25
(homogenized) (glass stick) (homogenizer)
(centrifuged) 20
5,000 / -25 (supernatant)
2.4.6
2.4.6.1 (Protein determi nation)
Lowry (1951)
0.5 2451
5 10 0.5
30
650 '
BSA 0-200
2.4.6.2 (Trypsin activity)
Hofer (1984) 2.4.6.2

BAPNA
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(incubation mixture) 2.5 2.5
, 0.25 .. 8.2
2.5
(incubated) 21 ?
405
1 ? p-nitroanilide

(- ) c 8-10 (- 7 )
2.4.6.3 (Chitinase activity)
Jeuniaux (1966) 2.4.6.3
[ N-acety1-D-glucosamine (NAG)
4 100 toluol, 1
;1 ? . .55 ;1
;500 4
31 ? 2 [ N-acetyl-D-
glucosamine  (NAG) Reissig (1955)
1.0 , 0.1 ?
3.0 Qw8 10 [
5G5 [ [ N-acetyl-
D-glucosamine
1
[ N-acety1-D-glucosamine 1 1
2.4.6.4 7 (Pepsin activity)
Juff (1973); Richardson and Tewhait, 1978
2.4.5.4 1 ?
5 [ 37 ?
10 ? 5
[ 37 ? 30
Toyo. No.l 11
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5 cabsorbance) 275
(blank) 1.00
5
37 5.0
blank
1
1 1
2.4.6.5 b (Amylase activity)
Hofer (1984 h) 2.4.5.5
10 500
' 50
4
580
1 1
I F)
2.4.7
Reflective salincmeter L Oxygen-
meter L 1.30
1400 .
/
2.5
Analysis of Variance T-Test

( )
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