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(Gross energy); (Parr 1991)

(Gross energy) microbomb
calorimeter 145 solution ( 29)
, microbomb  calorimeter

3 Semimicro oxygen bomb Dewar flask 894 mi
450 m Bomb
cup
Thermistor probe
benzoic acid

I} microbomb calorimeter 1455 solution  Parr

2 99.95% regulator

3 (nalloy)

4 4

B

6.

1. (oven)

8 (dessicator)

benzoic acid (thermochemical grad)



75

20, microbomb calorimeter 1455 solution



proximate analysis

1 (Crude protein) AOCAC

16 % | | 6.25

1. Gerhardt Kijeldatherm digestion unit
2. Gerhardt Vapodast 1

3

1 2 04

2. HS04 01N

3 NaOH 50%

4, boric 4 %

. catalyst (kjel-tab) 35  KX04
0003  Se

6. indicator 0625  methylred 0480  methyl blue

ethyl alconol (50 ml, 95 %viv)



2 (crude fat)

I} . (Soxtherm automatic) Sl
cooler, ol bate silicone ol
pressure control pump  condenser
2.thimble  double layer 28 *80 mm

3 (extraction beaker)
4, Wharman 1
b, (dwssicator)

petroleum ether (ARn? rate)

3 (Ash)

600 °c
(inorganic)

. (muffle furnace)
2 (porcelain crucibles)

(organic)

17

erhardt



(dessicator)
(fume hood)
(hot plate)

(tong)

4 (moisture)

(hot air oven)
(dlessicator)
(porcelain crucible)

(tong)

S~ o

5 (Fiber)

crussible 600 °c

L crude fiber digestion apparatus digest beaker
condenser
(Whatman ~ 41)
(muffle furnace)



4 (norcelain crucibles)
o) (dessicator)
0. (funnel)

LHS04 025N
2. NaOH 0.313N
3. 95% ethyl alcohol
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(Strickland and Parsons; 1972)

I} de-ionized
2 phenol
phenol ( analytical reagent grade)  95%viv ethyl
alcohol 200 mi
3 sodium nitroprusside
sodium nitroprusside (NaZFe(CN)INO*2HD) 10 ¢
00m ! ! 1

4. alkaline reagent
sodium citrate 100 g sodium hydroxide 5 g (  analytical

reagent grade) 500 m ]
) sodium hypochlorite
hypochlorite ( Chlorox)
15N hypochlorite 1 "1
0m flask potassium odide (KI) ( 20)
hypochlorite 10m hydrochloric 5-10
thiosulphate ( " sodium - thiosulphate
(NaZS2) 35HA) 125 g 500 ml)
thiosulphate 2m hypochlorite
0. oxidizing 4100 m
525m
1.
ammonium  sulphate 0.100 ¢ de-ionized 1000 ml

chloroform 1 ml !
1 me 15/7gatN



Gilson respirometer

29
animal chamber
(NaOH) aminal chamber
animal chamber balancing knob

animal chamber
balancing knob  micrometer

I} Gilson differential ~ respirometer  IGR20 Respirometer
Gilson medical electronics ( 30)

2. NaOH 10%
1. incubator 1
2. Gilson chamber 45 ml chamber 1
3. NaOH 10% side arm Gilson chamber 4-5
4, Gilson chamber® incubator
1 valve micrometer
5. 1 valve 15 micrometer

1 15



micrometer microliter

C= (13)*(Y)
(t+ 273)* (760)

Ph = barometer

k=C*h

= micrometer
icroliter/hour
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2, Gilson differential ~ respirometer  IGR20 Respirometer Gilson
medical electronics



General Linear Models Procedure
Class Level Information
Class Levels Values
SAL 3 102030 ppt
FORM 3 25% 35% 45%
REP 3 123
Number of observations  data set = 27
General Linear Models Procedure

Dependent Variable: Specific growth rate

Source DF  Sumof Squares  Mean Square  FValue Pr>F
Model 10 350010370 03500103/ 218  0.0791
Error 16 256563704 0.16035231

Corrected Total 26 6.06574074

R-Square C.V. Root MSE SGR Mean
0577028 2299422 0400440 1.74148148

Dependent Variable: Specific growth rate

Source DF  Typelss  MeanSquare FValue Pr>F
SAL 2 018258519  0.09129259 057 05770
FORM 2 294867407 147433704 919  0.0022
SALYFORM 4 024074815 006018704 038  0.8228
REP 2 012809630 006404815 040 06772



Source DF  Type lllss
SAL 2 018258519
FORM 2 294867407
SAL*FORM 4 0.24074815
REP 2 012809630

Mean Square
0.09129259
147433704
0.06018704
0.06404815

General Linear Models Procedure
Duncan's Multiple Range Test for variable: Specific growth rate
NOTE: This test controls the type |comparisonwise error rate, not

the experimentwise error rate

Alpha=0.05 df= 16 MSE=0.160352

Number of Means 2

3

Critical Range 0.399 0.419
Means with the same letter are not significantly different,

Duncan Grouping ~ Mean

A 1857
A 1698
A 1670

Duncan Grouping ~ Mean

A 2.176
1674
B 1374

Duncan Grouping ~ Mean
A 1839
A 1.693
A 1.692

N SAL
9 2
9 10
9 3

FValue
0.57
9.19
0.38
0.40

Pr>F
0.5770
0.0022
0.8228
0.6772
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General Linear Models Procedure
Class Level Information

Class  Levels Values

SAL 3 102030 ppt
FORM 3 25% 35% 45%
REP 3123

Number of observations in data set = 27
General Linear Models Procedure
Dependent Variable: SURVIVAL

Source DF  SumofSquares  Mean Square  FValue Pr>F
Model 10 2143148148 274814815 392 00075
Error 16 1120370370 10023148

Corrected Total 26 3868.518519
R-Square C.v. Root MSE  SURVIVAL Mean
0710388 1015441  8.367984 824074074
Dependent Variahle: SURVIVAL

Source DF  Typelss  MeanSquare  FValue Pr>F
SAL 2 204074074 1137.037037 1624 0.0001

FORM 2 235185185 117592593 168 02177
SALFORM 4 125925926 31481481 045  0.7713
REP 2 112962963 56481481 081 04637

Source DF  Type lISS  MeanSquare  FValue Pr>F
SAL 2 2274074074 1137037037 1624 00001
FORM 2 23H185185 117592593 168 02117
SAL*FORM 4 125925926 31481481 045  0.7713
REP 2 112962963 56.481481 081  0.4637



General Linear Models Procedure
Duncan's Multiple Range Test for variable: SURVIVAL
NOTE: This test controls the type | comparisonwise error rate, not
the experimentwise error rate
Alpha=0.05 df= 16 MSE=70.02315
Number of Means 2 3
Critical Range 8.348 8.760
Means with the same letter are not significantly different,

Duncan Grouping ~ Mean N SAL
A 80444 9 2
A 88333 9 I
B 69444 9 10

Duncan Grouping  Mean N FORM
A 81l 9 3
A 82222 9 2
A 78889 9 1

Duncan Grouping ~ Mean N REP
A 800 9 3
A 8222 9 2
A 80000 9 1



General Linear Models Procedure
Class Level Information

Class  Levels  Values

SAL 3 102030 ppt
FORM 3 25% 35% 45%
REP 3 123

Number of observations in data set = 27
General Linear Models Procedure
Dependent Variable: CONSUMPTION

Source DF  SumofSquares  Mean Square  FValue
Mokl 10 2307832533 230783253 0.9
Eror 16 19257573133 1203598321

Corrected Totll 26 21565.405667

Pr>F
0.9942

R-Square C.V. Root MSE~ CONSUMPTION Mean
0107015 1088147 3469291 318.825556

Dependent Variable: CONSUMPTION

Source DF  Typelss  MeanSquare  FValue
SAL 2 423889622  211.944811 0.18
FORM 2 1094933267  547.466633 045
SALFORM 4 14154378 3.538594 0.00
REP 2 T14855267 387427633 0.32
Source DF Type 1SS Mean Square  FValue
SAL 2 42388%22 211944811 0.18
FORM 2 1094933267  547.466633 045

SALFORM 4 14154318 3.53859%4 0.00
REP 2 174855267  381.427633 0.32

Pr>F
0.8401
0.6425
1.0000
0.7294

Pr>F
0.3401
0.6425
1.0000
0.729

89



General Linear Models Procedure
Duncan's Multiple Range Test for variable; CONSUMPTION
NOTE: This test controls the type |comparisonwise error rate, not

the experimentwise error rate

Alpha= 0.05 df= 16 MSE= 1203598
Number of Means 2 3

Critical Range 34.61 36.32

Means with the same letter are not significantly different,

Duncan Grouping ~ Mean

A 324.38
A 316.67
A 31542

Duncan Grouping ~ Mean

A 326.74
A 318.59
A 31115

Duncan Grouping ~ Mean
A 32348
A 321.68
A 311.32

N
9
9
9

© O o =

©©©Z

SAL
2
10
30

FORM

[ S I &6

REP
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General Linear Models Procedure
Class Level Information
Class  Levels  Values
SAL 3 10 20 30 ppt
FORM 3 25% 35% 45%
REP 3 123
Number of observations in data set = 54
General Linear Models Procedure
Dependent Variable: GROWTH

Source DF  SumofSquares Mean Square  FValue Pr>F
Model 10 2693296296  269.329630 806 00001
Error 43 1436351852 33403531

Corrected Total 53  4129.648148
R-Square C.V. Root MSE GROWTH Mean

0652185 1265088  5.779579 456851852
Dependent Variable; GROWTH
Source DF  Typelss Mean Square  FVale Pr>F
SAL 2 81370370 40.685185 12 03058

FORM 2 1764925020 6882462963 2642  0.0001
SALFORM 4 205185185 5129629 154 0.2089
REP 2 641814815 320907407 961 0.0004

Source DF  Type 1SS MeanSquare  FValue Pr>F
SAL 2 81370310 40.685185 12 03058
FORM 2 1764925926 882462063 2642 00001
SAFORM 4 205185185  51.2962% 154 0.2089
REP 2 641814815 320907407 961  0.0004



General Linear Models Procedure
Duncan's Multiple Range Test for variable: GROWTH
NOTE: This test controls the type | comparisonwise error rate, not
the experimentwise error rate
Alpha=0.05 df=43 MSE= 3340353
Number of Means 2 3
Critical Range 3.886 4.085
Means with the same letter are not significantly different,

Duncan Grouping ~ Mean N SAL

A 46689 18 2
A 46.167 18 10
A 44000 18 30

Duncan Grouping  Mean N FORM

A 527718 18 3
B H50 B8 2
c B8 1B 1

Duncan Grouping ~ Mean N REP

A 044 18 1
B 4222 8 2
B 2389 18 3



General Linear Models Procedure
Class Level Information
Class  Levels Values
SAL 3 102030 ppt
FORM 3 25% 35% 45%
REP 3123
Number of observations in data set = 27
General Linear Models Procedure
Dependent Variahle: OXYGEN

Source DF  SumofSquares  Mean Square  FValue Pr>F
Model 10 9285924148 928592415 068  0.7253
Error 16 21730502148 1358156384

Corrected Total 26 3101.6426296
R-Square C.V. Root MSE  OXYGEN Mean
0299387 2365511  11.65400 49.2662963
Dependent Variable: OXYGEN
Source DF  Typelss  MeanSquare  FValue Pr>F
SAL 2 4050813407 2025406704 149 02548
FORM 2 80.3749407  44.6874704 033 07244
SALFORM 4 2612110148 65.3027537 048  0.74%
REP 2 1729251185 86.4625593 064 05420

Source DF TypellSS  MeanSquare  FValue Pr>F
SAL 2 4050813407 2025406704 149 02548
FORM 2 803149407 446874704 033 07244
SALFORM 4 2612110148 653027537 048  0.74%
REP 2 112951185 864625593 064 0.5420



General Linear Models Procedure
Duncan's Multiple Range Test for variable: OXYGEN
NOTE: This test controls the type | comparisonwise error rate, not
the experimentwise error rate
Alpha=0.05 df= 16 MSE= 135.8156
Number of Means 2 3
Critical Range 11.63 12.20
Means with the same letter are not significantly different,

Duncan Grouping  Mean N SAL

A 53107 9 N
A 50729 9 10
A 3%3 9 3
Duncan Grouping  Mean N FORM
A 5153 9 1
A 29187 9 3
A 47019 9 2
Duncan Grouping~ Mean N REP
A 5L94 9 3
A 42993 9 1
A H3IL 9 2



General Linear Models Procedure
Class Level Information

Class  Levels Values

SAL 3 1020 30 ppt
FORM 3 25% 35% 45%
REP 3 123

Number of observations  data set = 27
General Linear Models Procedure
Dependent Variable: AMMONIA

95

Source DF Sumof Squares ~ Mean Square  FValue  Pr>F
Model 10 14.79781481 147978148 0.52 0.8507
Error 16 4537785926 283611620
Corrected Total 26 60.17567407

R-Square C.V. Root MSE~ AMMONIA Mean

0245910  47.63760  1.684077 353518519
Dependent Variable: AMMONIA
Source DF Type 1SS Mean Square  FValue Pr>F
SAL 2 6.06036296 3.03018148 1.07 0.3668
FORM 2 6.69034074 3.34517037 118 0.3328
SAL*FORM 4 0.60317037 0.15079259 0.05 0.9942
REP 2 1.44394074 0.72197037 0.25 0.7783
Source DF  Type lll SS Mean Square  FValue Pr>F
SAL 2 6.06036296  3.03018148 1.07 0.3668
FORM 2 6.69034074  3.34517037 1.18 0.3328
SAL*FORM 4 0.60317037  0.15079259 0.05 0.9942
REP 2 144394074 0.72197037 0.25 0.7783



General Linear Models Procedure
Duncan's Multiple Range Test for variable: AMMONIA
NOTE: This test controls the type Icomparisonwise error rate, not
the experimentwise error rate
Alpha=0.05 df= 16 MSE=2.836116
Number of Means 2 3
Critical Range 1.680 1.763
Means with the same letter are not significantly different

Duncan Grouping  Mean N SAL

A 4198 9 10
A 3290 9 30
A 31189 2
Duncan Grouping Mean N FORM
A 4192 -9+ .3
A 3426 9 2
A ALY, S st
Duncan Grouping  Mean N REP

A 3786 9 3

A 352 9 1

A 3228 9 2



General Linear Models Procedure
Class Level Information

Class  Levels  Values

SAL 3 10 20 30 ppt
FORM 3 25% 35% 45%
REP 3 123

Number of observations in data set = 27

General Linear Models Procedure

Dependent Variable: FAECES

Source
Model
Error

DF  SumofSquares ~ Mean Square  FValue Pr>F
10 1354856098 135.485610 011  0.9994
16 19837.166066 1239.822879

Corrected Total 26 21192.022164
R-Square C.V. Root MSE FAECES Mean

0063932 1949254 3521112 180.638919

Source
SAL

FORM
SAL*FORM
REP

source
SAL

FORM
SAL*FORM
REP

General Linear Models Procedure
DF  Typelss  MeanSquare FValue Pr>F
2 1491263340 745631670 0.06 0.9418
2 5520577389  276.0288694 0.22 0.8028
4 1.6049651 1.9012413 0.00  1.0000
2 646.0670601  323.0335300 0.26 0.7738

DF  Type 1SS  Mean Square  FValue Pr>F
2 5350968267 2675484133 146 0.2610
2 1535341422  767.670711 0.42 0.6643
4 376.677778  94.169444 0.05 0.9945
2 52.155289 26.077644 0.01 0.9859
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General Linear Models Procedure
Duncan's Multiple Range Test for variable: FAECES
NOTE: This test controls the type Icomparisonwise error rate, not
the experimentwise error rate
Alphas 0.05 df= 16 MSE= 1239.823
Number of Means 2 3
Critical Range 35.13 36.86
Means with the same letter are not significantly different

Duncan Grouping Mean N SAL
A 18270 9 30
A 18187 9 2
A 1773 9 10

Duncan Grouping Mean N FORM

A 1855359 3
A 18176 9 2
A 17463 9 1
Duncan Grouping Mean N REP
A 18712 9 2
A 17950 9 3
A 1530 9 1



General Linear Models Procedure
Class Level Information

Class  Levels Values

SAL 3 1020 30 ppt
FORM 3 25% 35% 45%
REP 3 123

Number of observations  data set = 27
General Linear Models Procedure
Dependent Variable: MOLT

Source DF  Sumof Squares Mean Square FValue Pr>F
Modkl 8 46.28029630 578503704 382  0.0086
Error 18 2724126667 1.51340370

Corrected Total 26 73.52156296
R-Square C.V. Root MSE MOLT Mean
0629479 4445928  1.230205 2.76703704

Dependent Variable: MOLT

Source DF Type Iss Mean Square  FValue Pr>F
SAL 2 4366534074  21.83267037 1443 0.0002
FORM 2 200920741 1.00460370 066  0.5270

SAL*FORM 4 0.60574815  0.15143704 010 09810

Source DF Type I SS Mean Square ~ FValue  Pr>F
SAL 2 4366534074  21.83267037 1443  0.0002
FORM 2 200920741 1.00460370 066  0.5270

SAL*FORM 4 0.60574815 0.15143704 010  0.9810
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General Linear Models Procedure
Duncan's Multiple Range Test for variable: MOLT
NOTE: This test controls the type Icomparisonwise error rate, not
the experimentwise error rate
Alpha=0.05 df= 18 MSE= 1513404
Number of Means 2 3
Critical Range 1.217 1.277
Means with the same letter are not significantly different

Duncan Grouping Mean N SAL
A 4531 9 10
B 2160 9 20
B 1604 9 30
Duncan Grouping  Mean N FORM
A 347 9 3
A 2637 9 2
A #1891
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