L
2
3
4

Wheat gluten (hinder)
B,
3 5% H%
1
proximate analysis (AOAC, 1990)
2 catalyst 2
HS04  25mi( )
Kjeldatherm
250 °c 3
0°c 15 380 °c
( 380 °c 1)
vapodest 1

horic4%  indicator 4-5
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300 ml ( )
HS04 05N
% = a*h*6.25*1,4
C
a=normality  HAS04
= 2(4° ()
C= (9
(oven) 120
°c 1 (dlessicator)
2 | ) Whatman 1
thimble thimble petrolium  ether
B thimple petrolium  ether)
(soxthem automatic)
ol bate 150 °¢ pressure control pump ~ cooler
condenser soxtherm - automatic soxthrem
automatic reflex petroleum ether
6 petrolium ether
oven 120 °c 1
% = (a-h) *100
C
a= (9



1 dessicator
2 crucible

% = (a-b)*10

a= crucible (g)
h= crucihle
= (©)
2 crucible
120 °c 4 crusible
crucible
% = (a-h) *100
a= crucible
b= crucible
= ©)
) beaker
condenser beaker

30

crucible

600 °c

crucible

120 °c

4-5

v

120 °c

crucible 3

0255N  200m
heater

41

2 04

20
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1 4
) ( beaker)
( )
beaker NaOH 0313 N 200
3
4
% % ethyl alcohol
120 °c 2 dessicator

muffle furnace 600 °c 3

% = (ath) - (b-¢) * 100
d
d = ©)
b = (©)
= ©)
d= ©)
3
) 25 %

" (25%)

45
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2% % 4%

6455 808 1560 75 172 153 3351 5168

1392 160 140 1250 138 7666 5849 4032

Wheat Gluten 6830 267 12 850 170 500 500 500

10000 - - : 14 62 503
- 300 300 300
3 1
(blender; National ~~ MX-T2GN) (70-80 °C)
(meat mincer porkert) 1/16
0.2 mm 0.2 mm
5. 70 °c 3
6.
-20 °c
1. AQAC (1990)
8. microbomb calorimeter
Solution calorimeter 145 Parr
0.2
(ni
Alloy)  10cm electrode hook coil 45
) Fuel capsule, Inconel
Capsule support loop coil

Bomb head assembly, Bomb hody, Bomb cup  Screw cup
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Oxygen fill connection Gas tube
3
Terminal nut Semimicro oxygen bomb
Glass Dewar 450 m
1-2 ¢ Semimicro oxygen homb

Glass Dewar Cover
Hf I’
“Enter"
“Enter” Fire
(Ignition' unit) “Enter”
Gross heat ( )
2.3 callcm
= Gross heat* callg
benzoic acid Microbomb
calorimeter 2 - 3 Gross heat
benzoic acid (6318 callg)
Pengeus monodon (juvenile)
0.6-0.7 ¢ 4,0-5.5 ¢m 1

20
ppt
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90-100 ppt

(calcium hypochloride; Ca(OCI)2 2
ppm 48 !
3 1020 30 ppt
30%60*30 cm 3
5
20 ppt 2
50 % 3
1020 30 ppt oppt 2
factorial design ( 3 3
3 ) 20 ( 110
)
(semi-closed circulating system)
(biofilter system) 10 %

2

Spotte (1979)

(Arr It
4 8
1 15
1.25 05
0.0625 (1/16)
05 60 cm
0125 (18) 60-70 1 20cm 1 1

1
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( 4
3
4
ammonium-test kit Merck
Nitrate-test kit Merck

(Hand refractometer;
SIMill ATAGO Co,, Ltd. Japan)
(pH meter; pH Scan 3
Eutech Cybernetics Co., Ltd. Singapore)
Yl modlel 57
YS model 57
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1

C=ptR+U+F+M( Winberg 1960)
)

1
3
( 0 )
3 2
90 °c 2
(callglday)
- (callg) * (9)
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Microbomb calorimeter

(callglday)
- (cailg) * (9)
(9
(P)
1
(growth rate)
(0foay) = (-]
; (9)
- (9)
(%) = N2*100
N
-

85 °c 48
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Microbomb calorimeter

(callg/day)
- (callg) *( N L))
(9)
()
2 3
flask 250 m 100 m flask 250 ml
100 m
1
Strickland and Parsons (1972)
10 m
pipette phenol solution 0.4 mi ( )
micropipette sodium nitroprussice 0.04 ml
oxidizing solution 0.4 mi (20 - 27 %) 1
Spectophotometer 6400
cell 10 cm blank de-ionized

standard curve

Elliot and Davidson (1975, Widdows, 1984) 1 mg NHAN
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24870 1 =0.239 cal (I mg NHAN =5.94 cal)

(callg/day)

R)

H Gilson differential
respirometer  IGR20 Respirometer Gilson medical electronics
( H )
incubator (28°C) 1 C
Gilson chamber , 45l chamber 1 NaOH 10% side
am  Gilson chamber 45 Gilson
chamber incubator 1
(valve) ~ micrometer 1
15 micrometer 1 15
micrometer microliter C

C= (79 *(P
(t+ 273)* (760)

Ph = barometer
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k = c *h
h= micrometer
icroliter/hour
Gnaiger (1983
Kurmaly et al, 1989) 1 mg 02 14,06 J
(callglday) = 1 (cal)
©)
M)
1
85 °c 2
Microbomb calorimeter
(callg/day)
= (callg) * (©)



factorial design ( 3

Statistic Analytical System (SAS, 1985)

Duncans Multiple Range Test

3

)

32
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