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APPENDIX |

Table 21 Water quality of the rearing units at differents stages of larvae rearing*
Larvae  salinity  Temperature  pH DO Ammonium  Nitrate
stage (ppt) (°C) (ppm) (ppm) (ppm)
2063 25,30 28-285 7880 5154 0510 0-10
mysis 25,30 27-28 1780 254 0510 10-25
postlarva 25, 30 26-28 1782 5154 0510 10-25

* All parameters tested at Marine Research Unit. Ammonium and nitrate were
assessed by test kits.

Table 22 Water quality for shrimp living

Water quality ~ Approximate range: Source
Temperature (°C) 25-30 Boyd and Tucker (1992)
25-30 (253)
Salinity (ppt) 23-25 Cheng and Laio (1986)
15-25 (5534)
15-30 Boyd and Tucker (1992)
pH 1-9 Boyd and Tucker (1992)
1585 (2534)
1585 (2534)
DO (ppm) >3, - Boyd and Tucker (1992)
515 (2534)
Ammonium (ppm) 0.4-20 Boyd and Tucker (1992)
0.4-2.0 (5534)

Nitrate (ppm) non toxic Wetzel (1975)
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APPENDIX

STATISTICAL ANALYSIS
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General Linear Models Procedure

ANOVA of length of postlarva 15 fed different diet at salinity 25,30 ppt.
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SALINITY=25
General Linear Models Procedure

LENGTH

Dependent Variable:
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TREAT=2
General Linear Models Procedure
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Raw data of survival of zoea stage
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Raw data of survival of mysis stage
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Raw data of survival of postlarva stage
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APPENDIX IN

0
aaaaaaal' Pd ticAidueol

OH

Oleic Acid ( 8: 9
* OH

I\/I T rV W V ! OH Linoleic Acid ( 8:2 6)

O

/\/\/:\/-‘-‘\/—ﬂ/’:\/\/c\oLi Arachidonic Acid (20:4wS)

0
\/:\/:\/;\/\/\/\/C\o : Linolenic Acid U8:3w3)
}.

\/ﬂ/ﬂ/:\/:\/:\/\/cNo Eicosapentaenoic Acid (20:5w3)
H

0
1]
C ; ; .
/\ /\ —-/\—/\M/\/ ‘o Docosahexaenoic Acid (22:6w3)

Figure 12 Structural formulas for omegad (linoleic acid, 18:2 GU) and omega3
(alpha-linoleic acid, 18:3 QB) fatty acids. The first nimber (before
the colon) give the nimber of carbon atoms in the molecule and the
second give the number of double bonds. @indicate position of the
first double bond in a given fatty acid molecule.



Table 23 Fatty acid composition of food fats (g fatty acid per 100q total fatly acid).

S
y < B % 0 v
y | J 3 : : 5 Lo
0 < \ 10 1 A
0 ! | e (4 ¥ 2 B » S Yoo 0w
€0 Mo Cjl.o Cj«d CpoCllo Clri - Ch0 ¢, Con I . oo, 00 Cloi ¢.t, Mg Clio M1 Cjje » Cl«# c,,.,
Plant llpidj
0 0 0 trace 1.0 0.6 0.0 12 67.3 21 0.2 0 ; - 0 0 . : . 0
0 0.1 21.6 04 - trace 339 34.0 3.1 trace . 0.9 . 0 . |
10.1 6.6 45.8 184 8.0 trace - - 24 6.0 11 0 . 0 . . | ~ 1 "
0 0 0 trace _ 115 0.0 - trace 2.0 28.3 56.3 1.0 . 0.6 . " “ ~
Cottonseed 0l 0 trace 0.1 0.6 2.6 0.5 trace 2.6 18.1 52.3 11 0.5 0.7
Orape-sced oil ... 0 trace 0.04 6.7 0.1 31 12.: 1.3 0.7 i 0 0 °02 X ) .
0 trace trace 6.0 0.1 trace 5.1 U1 149 53.0 trace _ trace 0. g - .
Margaring**....... 2.2-5.0 1937 M.2-203 6.0-114 9.4-22.1 3.3-8.0 143-38.1 103203 0-2.5 !
Mustard-seed oil .. 0 0 trace 0. .05 29 02 . 1.0 194 9.7 2.4 0-7 0~4 0~4 444 0 27
Olive oil, Europeanl 0 0 trace 11.8 0.9 trace 2.8 745 8.7 1.0
-+, Tunisian ...... 0 3 16.8 19 trace 2.5 58.9 18.8 0.9
Palm-kernel oil.... 49 39 1 76 0 19 142 26 0
O trace 451 trace trace 4.8 36.8 10.2 0.5 0.5 0 trace  0~2
trace trace - 108 0L - 0138 495 28.8 13 18 \ §
0 0 0 0.05 : 3.6 02 - trace 14 15.5 139 19.0 08 15 05 05 45.5f 0.5
0 0 trace 0.1 15 01 - trace 2.6 127 75.5 048 0.7 | | -~ 02 01
0 trace trace 8.9 05 - trace 6.0 407 417 11 0.8 | “ "
0 0 0 0. - 107 01 - 0.1 38 23.0 52.4 8.9 0.6 “ | - " 0.4 al
ower-sced oil ¢ 0 trace 0.1 6*6 00 . trace 43 2.4 65.2 0.3 0.4 0.7 O
0 0 0.02 1.0 0.1 trace 21 18.7 59.8 13.3 trace " 0 0 .
Animal lipids
Cow™ milk 10 2.5 29 10.1 I 33 . . 9.5 2.5 4.0 2.8 . trace . . . . . . .
0.6 25.5 45 9.9 45.4 130 17 _ "
Fish
18 0.5 342409 4D 11.8 12 0.8 16 32 4. 0.7 06 219 .
Cod-liveroil... » 2.8 0.4 107 69 12 37 23.9 15 0.9 . 0 80 53 03 13 143 0~5
37 01 02 128 ws 09 32 25.1 1.0 0.4 16 trace 67 02 02 127 trace 38 02 15 69 trace 10
E ol o 5.9 16 06 140 124 07 14 21.8 1.0 trace 28.3 0.5 0.8 tracc trace trace 0.7 0.5 trace
- - 1.6 : 0.4 183 83 05 22 16.9 16 0.6 -8 . 9.4 8.6 116 trace 13 7.6 09!
- - 49 : 0.5 282 53 10 39 19.3 Il *13 3.4 31 11 2.8 12 108 0.8
- - 15.1 . trace 153 56 15 38 2.2 15 0.9 8.0 34 105 0.7
- R 21 08 119 82 15 4l 19.8 46 5.2 15 06 22 50 13 06 26 196 071
- - 45 : 0.6 21 28 08 61 27 21 12 5 30 132 truce 5 13 - !
- 3.2 0.6 269 6.3 12 130 420 2.0 13 1.0 - !
- _ 13 trace 26.7 72 - e 71 39.8 135 0.7 ~ 10 1
- - 0.6 trace 228 44 . trace 55 52.8 121 0.6 1 trace -
- 5.4 0.6 242 3 - 10209 38.2 25 2.5 _ -
1 _ 1.6 trace 21.1 34 - trace 138 438 0. 9 trace .
TUTKEY v . - -1 . 1.0 trace 25.0 50 - 05 100 25 240 LU 5.0 15 20 50 -

cinplant lipids ¢,1 | + ¢ *Enicic add ir plant lipids, ceioleic acig ofish. ** Valugs Jased on 9 Swiss samples; for American brands, see W kiiikaUCH et al. J

*Spain, France, liai INew strain contain k *crude add.
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Tahle 24 Content of (B Fatty acids and other Fat Component in Selected Fish.

Fatty acids*

Total Total

Total  Total mono- poly-
Fish fat saturated  unsaturated unsaturated 18:3 20:5  22:6  Cholesterol
Anchovy,

European 4.8 13 12 16 - 0.5 0.9 -
Bass, striped 2.3 0.5 0.7 0.8 Tr 0.2 0.6 80
Bluefish 6.5 14 2.9 16 - 04 0.8 59
Carp 5.6 11 2.3 14 0.3 0.2 0.1 67
Catfish, brown

bullhead 2.1 0.6 1.0 0.8 01 0.2 0.2 75
Catfish, channel 4.3 1.0 16 1.0 Tr 01 0.2 58
Cod, Atlantic 0.7 0.1 0.1 0.3 Tr 0.1 0.2 43
Croaker, Atlantic 3.2 11 12 0.5 Tr 01 0.1 61
Flounder,

unspecified 1.0 0.2 0.3 0.3 Tr 01 0.1 46
Grouper, red 0.8 0.2 0.1 0.2 - Tr 0.2 -
Haddock 0.7 0.1 0.1 0.2 Tr 01 0.1 63
Halibut,

Greenland 13.8 2.4 8.4 14 Tr 05, 04 46
Halibut, Pacific 2.3 0.3 08 0.7 0.1 0.1 0.3 32
Herring, Pacific 139 3.3 6.9 2.4 0.1 1.0 0.7 7
Herring, Round 44 13 0.8 15 0.1 0.4 0.8 28
Mackerel, king 130 2.5 5.9 3.2 - 1.0 12 53
Mullet, striped 3.7 1.2 11 11 0.1 0.3 0.2 49
Ocean perch 1.6 0.3 0.6 0.5 Tr 0.1 0.1 42
Plaice, European 15 0.3 0.5 0.4 Tr 0.1 0.1 70
Pollock 1.0 01 01 05 - 0.1 0.4 7!
Pompano, Florida 9.5 3.5 2.6 11 - 0.2 0.4 50
Salmon, Chinook 104 2.5 45 2.1 0.1 0.8 0.6 —
Salmon, pink 3.4 0.6 0.9 14 Tr 0.4 0.6 -
Snapper, red 12 0.2 0.2 0.4 Tr Tr 0.2 -
Sole, European 1.2 0.3 0.4 0.2 Tr Tr 0.1 50
Swordfish 21 0.6 0.8 0.2 - 0.1 0.1 39
Trout, rainbow 3.4 0.6 1.0 12 0.1 0.1 0.4 57
Tuna, albacore 4.9 1.2 12 18 0.2 0.3 1.0 54
Tuna, unspecified 2.5 0.9 0.6 0.5 - 0.1 0.4 -

*Values are given as g/100 g edible portion, raw except for cholesterol, which is given as mg. Dash (— ) denotes
lack of reliable data for nutrient known to be present. Tr, trace (less than 0.05 g/100 g of food).

Adapted from the . . Department of Agriculture Provisional Table on the Content of Omega-3 Fatty Acids and
Other Fat Components in Seafoods, as presented by Simopoulos et al.



Atherosclerosis and Inflammation.

Factor
Arachidonic acid
Thromboxane

Prostacyclin
T€D
Leukotriene
(LTB4)

Tissue plasminogen
activator
Fibrinogen

Red cell
deformability
Platelet
activating factor
(PAF)
Platelet-derived
growth factor
(PDGF)
Oxygen-free
radicals

Lipid
hydroperoxides
Interleukin 1and
tumor necrosis
factor

Endothelial-
derived relaxation
factor (EDRF)

VLDL

HDL

Lp(e)

Triglycerides
and chylomicrons

Function

Eicosanoid precursor; aggregates
platelets; stimulates white blood cells
Platelet aggregation; vasoconstriction;

- increase of intracellular Ca-M-

Prevent platelet aggregation;
vasodilation; increase CAMP
Neutrophil chemoattractant
increase of intracellular Cat-r
Increase endogenous fibrinolysis

Blood clotting factor

Decreases tendency to thrombosis and
improves oxygen delivery to tissues
Activates platelets and white blood cells

Chemoattractant and mitogen for
smooth muscles and macrophages

Cellular damage; enhance LDL uptake
via scavenger pathway; stimulate
arachidonic acid metabolism

Stimulate eicosanoid formation

Stimulate neutrophil 0 : free radical
formation; stimulate lymphocyte
proliferation; stimulate PAF; express
intercellular adhesion molecule-1on
endothelial cells; inhibit plasminogen
activator, thus, procoagulants

Reduces arterial vasoconstrictor response

Related to LDL and HDL level
Decreases the risk for

coronary heart disease

Lipoprotein (a) is a genetically
determined protein that has atherogenic
and thrombogenic properties
Contribute to postprandial lipemia

Effect of
fatty acid

Adapted from Weber, p.C. and Leaf, A., World Rev. Nulr. Diet. 66, 218, 1991.

Table 25 Effects of cod Fatty acids on Factor Involved in the pathophysiology of

3
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Figure 14 Gas-liquid chromatogram of falty acid of triglycerides fraction of lecithin derived from soybean.
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Figure 15 Gas-liquid chromatogram of fatty acid of phospholipid fraction oi' lecithin derived from soybean.



25.00

20.00

15.00

(mVol1)

10.00

5.00

0.00

(S)
%)
10 E2 P
¢
: P Qu
mijes L A—E../VJL IL.JL 1
0.00 10.00 20.00 30.00
Time (min)

40.00

50.00
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Figure 17 Gas-liquid chromatogram of fatty acid of triglyceride fraction of lecithin derived from Danish fish meal.
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Figure 19 Gas-liquid chromatogram of fatty acid of total lecithin derived from local fish meal.
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Figure 20 Gas-liquid chromatogram of fatty acid of triglyceride fraction of lecithin derived from local fish meal.
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Figure 27 Gas-liquid chromatogram of fatty acid of shrimp fed SAD .
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