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APPENDIX I

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)
zoea 25,30 28-28.5 7.8-8.0 5.1-5.4 0.5-1.0 0-10
mysis 25,30 27-28 7.7-8.0 ร.2-5.4 0.5-1.0 10-25

postlarva 25, 30 26-28 7.7-8 2 5.1-5.4 0.5-1.0 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 กรมประมง (2536)

Salinity (ppt) 23-25 Cheng and Laio (1986)
15-25 กรมประมง (2534)
15-30 Boyd and Tucker (1992)

pH 7-9 Boyd and Tucker (1992)
7.5-8.5 ชลอ ล้ิมสุวรรณ (2534)
7.5-8.5 กรมประมง (2534)

DO (ppm) > 3.ร-อ่ิมตัว Boyd and Tucker (1992)
5-7.5 กรมประมง (2534)

Ammonium (ppm) 0.4-2.0 Boyd and Tucker (1992)
0.4-2.0 กรมประมง (2534)

Nitrate (ppm) non toxic Wetzel (1975)



8 3

APPENDIX แ

STATISTICAL ANALYSIS

Raw d a t a  o f  l e n g t h  o f  p o s t  l a r v a  15

OBS TREAT REP SALINITY LENGTH

1 1 1 25 1 2 . 0
2 1 ] 25 1 1 . 8
3 1 1 25 9.  9
4 1 1 25 1 3 . 6
5 1 1 2 5 1 1 . 46 1 1 25 1 2 . 17 1 1 25 1 0 . 8
8 1 1 2 5 1 1 . 5
9 1 : 2 5 1 1 . 0

10 1 1 2 5 11 . 4
11 1 1 25 10 . 9
12 1 1 2 5 1 2 . 313 1 1 25 11 . 4
14 : 1 2 5 1 0 . 3
15 1 1 2 5 1 1 . 2
16 1 1 25 1 1 . 817 1 1 25 1 1 . 1
18 1 1 2 5 1 0 . 2
] 9 1 1 25 1 2 . 2
2 0 1 1 25 8 . 5
21 1 2 25 1 2 . 1
22 i 2 25 1 2 . 2
23 1 2 25 1 0 . 1
24 1 2 25 9 . 6
25 1 2 25 1 1 . 6
26 1 2 2 5 8 . 527 1 2 2 5 1 1 . 7
2 8 1 2 25 1 2 . 1
2 9 1 2 2 5 1 2 . 8
30 1 2 25 11 . 7
31 1 2 25 1 0 . 2
32 1 2 25 1 0 . 2
33 1 2 2 5 1 2 . 2
34 1 2 25 1 4 . 6
35 1 2 2 5 1 1 . 5
36 1 2 2 5 1 0 . 237 1 2 2 5 12 . 9
38 1 3 25 1 2 . 4

1 3 25 1 0 . 7
4 0 1 3 2 5 1 1 . 7
41 1 3 2 5 1 0 . 3
4 2 1 3 25 1 2 . 7
4 3 1 3 25 1 0 . 4
4 4 1 3 25 1 1 . 7
4 5 1 3 25 1 2 . 0
46 1 3 25 8 . 4
47 1 3 /  ร 1 4 .  :
48 1 1' 25 12 . 1
4 9 1 3 25 1 2 . 3
5 0 1 3 2 ร 1 1 . 4
51 1 3 2 5 1 0 . 5
52 1 3 2 5 1 0 . 0
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129 2 1 25 1 1 . 3
130 2 1 25 1 1 . 2
131 2 1 25 1 1 . 5
132 2 1 25 9 . 6
133 2 1 25 1 0 . 6
134 2 1 25 1 1 . 5
135 2 1 25 1 2 . 3
136 2 2 25 1 0 . 9
137 2 2 25 1 0 . 8
138 2 2 25 1 2 . 1
139 2 2 25 1 2 . 1
140 2 2 25 1 1 . 5
141 2 2 25 1 2 . 5
142 2 2 25 1 1 . 7
143 2 2 25 1 1 . 2
144 2 2 25 1 2 . 4
145 2 2 25 1 0 . 9
146 2 2 25 1 1 . 9
147 2 2 25 1 1 . 9
148 2 2 25 1 3 . 2
149 2 2 25 1 0 . 9
150 2 3 25 0.0
151 2 1 30 1 1 . 1
152 2 1 30 1 0 . 4
153 2 1 30 1 0 . 1
154 2 1 30 9 . 9
155 2 1 30 1 1 . 5
156 2 1 30 9 . 7
157 2 1 30 9 . 1
158 2 1 30 1 1 . 2
159 2 1 30 8 . 6
160 2 1 30 1 1 . 3
161 2 1 30 1 1 . 6
162 2 1 30 1 1 . 4
163 2 1 30 1 2 . 2
164 2 1 30 1 0 . 2
165 2 1 30 1 1 . 2
166 2 1 30 1 2 . 3
167 2 1 30 1 1 . 5
168 2 1 30 1 0 . 2
169 2 1 30 1 0 . 7
170 2 1 30 1 1 . 9
171 2 2 30 1 0 . 7
172 2 2 30 1 0 . 4
173 2 2 30 1 2 . 7
174 2 2 30 1 0 . 5
175 2 2 30 1 0 . 5
176 2 2 30 1 0 . 8
177 2 2 30 1 1 . 5
178 2 2 30 1 1 . 3
179 2 2 30 1 1 . 4
180 2 2 30 1 0 . 7
181 2 2 30 1 0 . 6
182 2 2 30 1 2 . 9
183 2 2 30 1 0 . 4
184 2 2 30 1 0 . 2
185 2 2 30 1 0 . 6
186 2 2 30 1 1 . 3
187 2 2 30 1 1 . 0
188 2 2 30 9 . 6
189 2 2 30 1 1 . 1
190 2 2 30 1 1 . 2
191 2 3 30 1 0 . 1
192 2 3 30 1 0 . 9
193 2 3 30 1 0 . 9
194 2 3 30 1 1 . 2
195 2 3 30 1 0 . 6
196 2 3 30 1 0 . 4
197 2 3 30 1 0 . 9
198 2 3 30 1 1 . 3
199 2 3 30 9 . 3
200 2 3 30 1 1 . 2
201 2 3 30 1 1 . 6
202 2 3 30 1 1 . 2
203 2 3 30 1 0 . 5
204 2 3 30 1 0 . 8



86

205 2 3 30 1 1 . 4
206 2 3 30 1 1 . 2
207 2 3 30 1 1 . 7
208 2 3 30 9 . 7
209 2 3 30 9 . 8
210 2 3 30 1 1 . 5
211 3 1 25 1 1 . 1
212 3 1 25 1 1 . 7
213 3 1 25 8 . 9
214 3 1 25 1 1 . 2
215 3 1 25 1 2 . 4
216 3 1 25 1 1 . 3
217 3 1 25 1 2 . 0
218 3 1 25 1 0 . 3
219 3 1 25 1 0 . 7
220 3 1 25 1 0 . 4
221 3 1 25 1 0 . 3
222 3 1 25 1 1 . 0
223 3 1 25 1 1 . 2
224 3 1 25 1 2 . 7
225 3 1 25 1 1 . 8
226 3 1 25 1 0 . 9
227 3 2 25 1 0 . 9
228 3 2 25 1 1 . 6
229 3 2 25 1 1 . 6
230 3 2 25 9 . 9
231 3 2 25 1 2 . 4
232 3 2 25 1 1 . 2
233 3 2 25 1 1 . 5
234 3 2 25 1 0 . 2
235 3 2 25 1 1 . 3
236 3 2 25 9 . 8
237 3 2 25 1 2 . 0
238 3 2 25 1 1 . 1
239 3 2 25 1 0 . 8
240 3 2 25 1 1 . 2
241 3 2 25 1 0 . 2
242 3 2 25 1 0 . 1
243 3 2 25 9 . 7
244 3 2 25 9 . 4
245 3 2 25 1 1 . 1
246 3 2 25 1 1 . 3
247 3 3 25 9 . 9
248 3 3 25 1 0 . 0
249 3 3 25 1 0 . 5
250 3 3 25 1 0 . 2
251 3 3 25 11 .  4
252 3 3 25 8 . 6
253 3 3 25 1 1 . 8
254 3 3 25 9 . 2
255 3 3 25 1 0 . 3
256 3 3 25 8 . 6
257 3 3 25 8 . 0
258 3 3 25 9 . 7
259 3 3 25 8 . 9
260 3 3 25 8 . 6
261 3 3 25 9 . 9
262 3 3 25 1 2 . 0
263 3 1 30 1 2 . 1
264 3 1 30 1 1 . 2
265 3 1 30 1 0 . 7
266 3 1 30 1 1 . 3
267 3 1 30 1 0 . 9
268 3 1 30 1 1 . 7
269 3 1 30 1 0 . 8
270 3 1 30 1 1 . 8
271 3 1 30 1 2 . 3
272 3 1 30 1 0 . 9
273 3 1 30 1 1 . 6
274 3 1 30 1 2 . 5
275 3 1 30 11 . 1
276 3 1 30 1 3 . 3
277 3 9 30 1 0 . 1
278 3 2 30 1 0 . 7
279 3 2 30 1 1 . 9
280 3 2 30 1 1 . 3
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281 3 2 30 8 . 7
282 3 2 30 1 1 . 2
283 3 2 30 1 0 . 4
284 3 2 30 1 0 . 5
285 3 2 30 1 0 . 7
286 3 2 30 1 1 . 1287 3 2 30 1 0 . 9
288 3 2 30 1 1 . 2
289 3 2 30 1 0 . 7
290 3 2 30 1 0 . 5
291 3 2 30 1 0 . 7
292 3 2 30 1 0 . 8
293 3 3 30 1 1 . 2294 3 3 30 1 2 . 0
295 3 3 30 1 1 . 6
296 3 3 30 1 1 . 5297 3 3 30 1 1 . 5
298 3 3 30 1 2 . 9
299 3 3 30 1 0 . 7
300 3 3 30 1 0 . 7
301 3 3 30 1 1 . 9
302 3 3 30 1 0 . 8
303 3 3 30 1 1 . 1
304 3 3 30 1 1 . 0305 3 3 30 1 0 . 6
306 3 3 30 1 0 . 2307 3 3 30 1 2 . 0
308 3 3 30 1 0 . 6
309 3 3 30 1 1 . 6
310 3 3 30 1 0 . 3
311 3 3 30 1 1 . 2
312 3 3 30 1 0 . 9
313 4 1 25 1 0 . 5
314 4 1 25 1 1 . 2
315 4 1 25 9 . 1
316 4 ! 25 1 1 . 3317 4 1 25 9 . 8
318 4 1 25 1 0 . 3
319 4 1 25 1 0 . 6
320 4 1 25 1 0 . 7
321 4 1 25 1 1 . 3
322 4 1 25 1 0 . 5
323 4 1 25 1 1 . 1
324 4 1 25 1 0 . 1
325 4 1 25 1 0 . 8
326 4 2 25 1 1 . 0327 4 2 25 1 0 . 3
328 4 2 25 9 . 7
329 4 2 25 1 2 . 1
330 4 2 25 1 2 . 1
331 4 2 25 1 1 . 9
332 4 2 25 1 0 . 6
333 4 2 25 1 0 . 9
334 4 2 25 1 1 . 8
335 4 2 25 9 . 6
336 4 2 25 1 0 . 5
337 4 2 25 1 0 . 4
338 4 2 25 1 1 . 4
339 4 2 25 1 0 . 7
340 4 2 25 1 0 . 7
341 4 2 25 1 0 . 9
342 4 2 25 1 2 . 6
343 4 2 25 1 0 . 9
344 4 2 25 1 2 . 1
345 4 2 25 1 1 . 5
346 4 3 25 1 2 . 8
347 4 3 25 1 4 . 5
348 4 3 25 1 1 . 2
349 4 3 25 1 0 . 9
350 4 3 25 1 0 . 6
351 4 3 25 1 1 . 5
352 4 3 25 1 1 . 6
353 4 3 25 1 0 . 6
354 4 3 25 1 1 . 5
355 4 3 25 1 0 . 5
356 4 3 25 1 1 . 3
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ANOVA of length of postlarva 15 fed different diet at salinity 25,30 ppt.

G e n e r a l L i n e a r  M o d e l s P r o c e d u r e
D e p e n d e n t V a r i a b l e  : LENGTH

Sum o f Mean
S o u r c e DF S q u a r e s S q u a r e F V a l u e Pr  > F
Mode l 7 3 1 . 0 2 1 5 6 9 8 5 4 . 4 3 1 6 5 2 8 4 3 . 3 3 0 . 0 0 1 9
E r r o r 412 5 4 8 . 9 8 8 4 0 6 3 4 1 . 3 3 2 4 9 6 1 3
C o r r e c t e d T o t a l 419 5 8 0 . 0 0 9 9 7 6 1 9

R-- S q u a r e c .v . R o o t  MSE LENGTH Mean
0 . 0 5 3 4 8 5 1 0 . 5 4 1 6 7 1 . 1 5 4 3 3 8 1 0 . 9 5 0 2 3 8 1

D e p e n d e n t V a r i a b l e  : LENGTH
S o u r c e DF T yp e  I  SS Mean S q u a r e F V a l u e P r  > F
TREAT 3 1 2 . 7 0 9 6 0 7 2 9 4 . 2 3 6 5 3 5 7 6 3 . 1 8 0 . 0 2 4 0
SALINITY 1 1 . 0 2 9 0 4 6 5 6 1 . 0 2 9 0 4 6 5 6 0 . 7 7 0 . 3 8 0 0
TREAT* SALINITY 3 1 7 . 2 8 2 9 1 6 0 0 5 . 7 6 0 9 7 2 0 0 4 . 3 2 0 . 0 0 5 1
S o u r c e DF T yp e  I I I  SS Mean S q u a r e F V a l u e Pr  > F
TREAT 3 1 2 . 8 4 4 2 2 6 8 1 4 . 2 8 1 4 0 8 9 4 3 . 2 1 0 . 0 2 2 9
SALINITY 1 0 . 6 1 1 5 8 5 8 1 0 . 6 1 1 5 8 5 8 1 0 . 4 6 0 . 4 9 8 5
TREAT* SALINITY 3 1 7 . 2 8 2 9 1 6 0 0 5 . 7 6 0 9 7 2 0 0 4 . 3 2 0 . 0 0 5 1

G e n e r a l L i n e a r  M o d e l s P r o c e d u r e
D e p e n d e n t V a r i a b l e : LENGTH

Sum o f Mean
S o u r c e DF S q u a r e s S q u a r e F V a l u e Pr  > F
Mode l 3 1 2 . 7 0 9 6 0 7 2 9 4 . 2 3 6 5 3 5 7 6 3 . 1 1 0 . 0 2 6 4
E r r o r 416 5 6 7 . 3 0 0 3 6 8 9 0 1 . 3 6 3 7 0 2 8 1
C o r r e c t e d T o t a l 419 5 8 0 . 0 0 9 9 7 6 1 9

R-- S q u a r e c .v . R o o t  MSE LENGTH Mean
0 . 0 2 1 9 1 3 1 0 . 6 6 4 4 0 1 . 1 6 7 7 7 7 1 0 . 9 5 0 2 3 8 1

S o u r c e DF Typ e  I  SS Mean S q u a r e F V a l u e Pr  > F
TREAT 3 1 2 . 7 0 9 6 0 7 2 9 4 . 2 3 6 5 3 5 7 6 3 . 1 1 0 . 0 2 6 4
S o u r c e DF T yp e  I I I  SS Mean S q u a r e F V a l u e Pr  > F
TREAT 3 1 2 . 7 0 9 6 0 7 2 9 4 . 2 3 6 5 3 5 7 6 3 . 1 1 0 . 0 2 6 4

D u n c a n ' s  M u l t i p l e  R an ge  T e s t  f o r  v a r i a b l e :  LENGTH 
A l p h a =  0 . 0 5  d f =  416 MSE= 1 . 3 6 3 7 0 3  

Number  o f  Means  2 3 4
C r i t i c a l  R an ge  0 . 3 2 1  0 . 3 3 8  0 . 3 4 9

Means  w i t h  t h e  s ame l e t t e r  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t .
G r o u p i n g Mean N TREAT

A 1 1 . 2 2 6 117 1
B 1 0 . 8 8 9 102 3
B 1 0 . 8 4 4 93 2
B 1 0 . 8 0 1 108 4

G e n e r a l L i n e a r  M o d e l s P r o c e d u r e
D e p e n d e n t V a r i a b l e :  LENGTH

Sum o f Mean
S o u r c e DF S q u a r e s S q u a r e F V a l u e Pr  > F
Mode l 1 1 . 2 4 4 8 4 1 1 5 1 . 2 4 4 8 4 1 1 5 0 . 9 0 0 . 3 4 3 6
E r r o r 418 5 7 8 . 7 6 5 1 3 5 0 4 1 . 3 8 4 6 0 5 5 9
C o r r e c t e d T o t a l  419 5 8 0 . 0 0 9 9 7 6 1 9

R - S q u a r e C. V. R o o t  MSE LENGTH Mean
0 . 0 0 2 1 4 6 1 0 . 7 4 5 8 2 1 . 1 7 6 6 9 3 1 0 . 9 5 0 2 3 8 1

S o u r c e DF T yp e  I  SS Mean S q u a r e F V a l u e Pr  > F
SALINITY 1 1 . 2 4 4 8 4 1 1 5 1 . 2 4 4 8 4 1 1 5 0 . 9 0 0 . 3 4 3 6
S o u r c e DF T yp e  I I I  SS Mean S q u a r e F V a l u e Pr  > F
SALINITY 1 1 . 2 4 4 8 4 1 1 5 1 . 2 4 4 8 4 1 1 5 0 . 9 0 0 . 3 4 3 6

D u n c a n ' s  M u l t i p l e  R an ge  T e s t  f o r  v a r i a b l e :  LENGTH 
A l p h a =  0 . 0 5  d f =  418 MSE= 1 . 3 8 4 6 0 6  

Number  o f  Means  2
C r i t i c a l  R an g e  0 . 2 2 9

Means  w i t h  t h e  s ame l e t t e r  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t .
Duncan  G r o u p i n g Mean N SALINITY

A 1 1 . 0 0 9 195 25
A 1 0 . 9 0 0 225 30
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SALINITY=25
G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e

D e p e n d e n t V a r i a b l e :  LENGTH
Sum o f Mean

S o u r c e DF S q u a r e s S q u a r e F V a l u e Pr  > F
Model 3 1 8 . 4 5 3 6 9 4 3 6 6 . 1 5 1 2 3 1 4 5 3 . 4 2 0 . 0 1 8 4
E r r o r 191 3 4 3 . 7 4 1 4 8 5 1 3 1 . 7 9 9 6 9 3 6 4
C o r r e c t e d T o t a l  194 3 6 2 . 1 9 5 1 7 9 4 9

R - S q u a r e C.v. R o o t  MSE LENGTH Mean
0 . 0 5 0 9 5 0 1 2 . 1 8 6 0 4 1 . 3 4 1 5 2 7 1 1 . 0 0 8 7 1 7 9

S o u r c e DF Typ e  I  s s Mean S q u a r e F V a l u e Pr  > F
TREAT 3 1 8 . 4 5 3 6 9 4 3 6 6 . 1 5 1 2 3 1 4 5 3 . 4 2 0 . 0 1 8 4
S o u r c e DF T yp e  I I I  s s Mean S q u a r e F V a l u e Pr  > F
TREAT 3 1 8 . 4 5 3 6 9 4 3 6 6 . 1 5 1 2 3 1 4 5 3 . 4 2 0 . 0 1 8 4

D u n c a n ' s  M u l t i p l e  Range  T e s t f o r  v a r i a b l e :  LENGTH
A l p h a = 0 . 0 5  d f =  191 MSE= 1 . 7 9 9 6 9 4

Number o f  Means  2 3 4
C r i t i c a l  R an g e  0 . 5 5 2 0 . 5 8 1  0 . 5 9 9

Me an s  w i t h  t h e  same l e t t e r  a r e  n o t s i g n i f i c a n t l y d i  f  f e r e n t
Dun can  G r o u p i n g Mean N TREAT

A 1 1 . 4 1 9 57 1
B A 1 1 . 0 6 0 53 4
B 1 0 . 8 1 2 33 2
B 1 0 . 6 3 1 52 3

SALINITY=30
G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e

D e p e n d e n t V a r i a b l e  ะ LENGTH
Sum o f Mean

S o u r c e DF S q u a r e s S q u a r e F V a l u e Pr  > F
Model 3 1 1 . 3 2 3 0 3 4 3 4 3 . 7 7 4 3 4 4 7 8 4 . 0 6 0 . 0 0 7 8
E r r o r 221 2 0 5 . 2 4 6 9 2 1 2 1 0 . 9 2 8 7 1 9 1 0
C o r r e c t e d T o t a l 224 2 1 6 . 5 6 9 9 5 5 5 6

R- S q u a r e C.V. R o o t  MSE LENGTH Mean
0. 052 28 3 8 . 8 4 1 6 5 2 0 . 9 6 3 7 0 1 1 0 . 8 9 9 5 5 5 6

D e p e n d e n t V a r i a b l e  ะ LENGTH
S o u r c e DF Typ e  I  SS Mean S q u a r e F V a l u e Pr  > F
TREAT 3 1 1 . 3 2 3 0 3 4 3 4 3 . 7 7 4 3 4 4 7 8 4 . 0 6 0 . 0 0 7 8
S o u r c e DF T yp e  I I I  SS Mean S q u a r e F V a l u e Pr > F
TREAT 3 1 1 . 3 2 3 0 3 4 3 4 3 . 7 7 4 3 4 4 7 8 4 . 0 6 0 . 0 0 7 8

Duncan i ' s M u l t i p l e  R an ge  T e s t f o r  v a r i a b l e :  ]LENGTH
A l p h a = 0 . 0 5  d f =  221 MSE= 0 . 9 2 8 7 1 9

Number  o f  Means  1
C r i t i c a l  R an ge  0 . 3 6 2  

Means  w i t h  t h e  s ame l e t t e r  a r e  n o t  
Duncan  G r o u p i n g

A 1
A :

B A :
B :

3 4
0.  381 0 . 3 9 3
s i g n i f i c a n t l y  d i f f <
Mean N TREAT
. 1 5 8 50 3
. 0 4 2 60 1

1.862 60 2
I. 551 55 4

TREAT=1
G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e

D e p e n d e n t V a r i a b l e :  LENGTH
Sum o f Mean

S o u r c e DF S q u a r e s S q u a r e F V a l u e  Pr > F
Model 1 4 . 1 6 8 4 7 1 6 6 4 . 1 6 8 4 7 1 6 6 3 . 1 8  o ! 0770
E r r o r 115 1 5 0 . 5 3 4 6 0 5 2 6 1 . 3 0 8 9 9 6 5 7
C o r r e c t e d T o t a l  116 1 5 4 . 7 0 3 0 7 6 9 2

R - S q u a r e C.V. R o o t  MSE LENGTH Mean
0 . 0 2 6 9 4 5 1 0 . 1 9 1 9 7 1 . 1 4 4 1 1 4 1 1 . 2 2 5 6 4 1 0

S o u r c e DF T yp e  I  ร.? Mean S q u a r e F V a l u e  Pr  > F
SALINITY 1 4 . 1 6 8 4 7 1 6 6 4 . 1 6 8 4 7 1 6 6 3 . 1 8  0 . 0 7 7 0
S o u r c e DF T y p e  I I I  SS Mean S q u a r e F V a l u e  Pr  > F
SALINITY 1 4 . 1 6 8 4 7 1 6 6 4 . 1 6 8 4 7 1 6 6 3 . 1 8  0 . 0 7 7 0

D u n c a n ' s  M u l t i p l e  R an ge  T e s t f o r  v a r i a b l e :  ;LENGTH
A l p h a = 0 . 0 5  d f = 115 MSE= 1 . 3 0 8 9 9 7

Number  o f  Means 2
C r i t i c a l  Range 0 . 4 2 0

Means  w i t h  t h e  s ame l e t t e r  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t .
Duncan  G r o u p i n g Mean N SALINITY

A 1 1 . 4 1 9 57 25
A 1 1 . 0 4 2 60 30
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TREAT=2
G e n e r a l L i n e a r  M o d e l s P r o c e d u r e

D e p e n d e n t V a r i a b l e  : LENGTH
Sum o f Mean

S o u r c e DF S q u a r e s S q u a r e F V a l u e Pr  > E
Model 1 0 . 0 5 2 2 6 2 4 6 0 . 0 5 2 2 6 2 4 6 0 . 0 3 0 . 8 7 3 7
E r r o r 91 1 8 7 . 2 3 6 9 8 4 8 5 2 . 0 5 7 5 4 9 2 8
C o r r e c t e d T o t a l 92 1 8 7 . 2 8 9 2 4 7 3 1

R-- S q u a r e c.v. R o o t  MSE LENGTH Mean
0.. 0 0 0 2 7 9 1 3 . 2 2 7 6 3 1 . 4 3 4 4 1 6 1 0 . 8 4 4 0 8 6 0

S o u r c e DF T yp e  I  SS Mean S q u a r e F V a l u e Pr  > E
SALINITY 1 0 . 0 5 2 2 6 2 4 6 0 . 0 5 2 2 6 2 4 6 0 . 0 3 0 . 8 7 3 7
S o u r c e DF T yp e  I I I  SS Mean S q u a r e F V a l u e Pr  > F
SALINITY 1 0 . 0 5 2 2 6 2 4 6 0 . 0 5 2 2 6 2 4 6 0 . 0 3 0 . 8 7 3 7

D u n c a n ' s  M u l t i p l e  R an ge  T e s t  f o r  v a r i a b l e :  LENGTH 
A l p h a =  0 . 0 5  d f =  91 MSE= 2 . 0 5 7 5 4 9  

Number  o f  Means  2
C r i t i c a l  R an g e  0 . 5 1 8

Means  w i t h  t h e  s ame l e t t e r  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t .
Duncan  G r o u p i n g Mean N SALINITY

A 1 0 . 8 6 2 60 30
A 1 0 . 8 1 2 33 25

TREAT=3
G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e

D e p e n d e n t V a r i a b l e  ะ LENGTH
Sum o f Mean

S o u r c e DF S q u a r e s S q u a r e F V a l u e Pr  > F
Model 1 7 . 0 8 5 5 6 8 0 2 7 . 0 8 5 5 6 8 0 2 7 . 8 6 0 . 0 0 6 1
E r r o r 100 9 0 . 1 3 2 5 6 9 2 3 0 . 9 0 1 3 2 5 6 9
C o r r e c t e d T o t a l 101 9 7 . 2 1 8 1 3 7 2 5

R- S q u a r e C.V. R o o t  MSE LENGTH Mean
0. 0 72 88 3 8 . 7 1 8 5 5 0 0 . 9 4 9 3 8 2 1 0 . 8 8 9 2 1 5 7

D e p e n d e n t V a r i a b l e  : LENGTH
S o u r c e DF T yp e  I  SS Mean S q u a r e F V a l u e Pr  > F
SALINITY 1 7 . 0 8 5 5 6 8 0 2 7 . 0 8 5 5 6 8 0 2 7 . 8 6 0 . 0 0 6 1
S o u r c e DF T y p e  I I I  SS Mean S q u a r e F V a l u e Pr  > F
SALINITY 1 7 . 0 8 5 5 6 8 0 2 7 . 0 8 5 5 6 8 0 2 7 . 8 6 0 . 0 0 6 1

Duncani ' s  M u l t i p l e  R an ge  T e s t f o r  v a r i a b l e :  ]LENGTH
A l p h a = 0 . 0 5  d f =  100 MSE= 0 . 9 0 1 3 2 6

Number  o f  Means 2
C r i t i c a l  R an g e  0 . 3 7 4

Means  w i t h  t h e  same l e t t e r  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t .
Duncan  G r o u p i n g Mean N SALINITY

A 1 1 . 1 5 8 50 30
B 1 0 . 6 3 1 52 25

TREAT=4
G e n e r a l L i n e a r  M o d e l s  P r o c e d u r e

D e p e n d e n t V a r i a b l e :  LENGTH
Sum o f Mean

S o u r c e DF S q u a r e s S q u a r e F V a l u e Pr  > F
Model 1 7 . 0 0 5 6 6 0 4 1 7 . 0 0 5 6 6 0 4 1 6 . 1 3 0 . 0 1 4 9
E r r o r 106 1 2 1 . 0 8 4 2 4 7 0 0 1 . 1 4 2 3 0 4 2 2
C o r r e c t e d T o t a l  107 1 2 8 . 0 8 9 9 0 7 4 1

R - S q u a r e C.V. R o o t  MSE LENGTH Mean
0 . 0 5 4 6 9 3 9 . 8 9 5 3 2 1 1 . 0 6 8 7 8 6 1 0 . 8 0 0 9 2 5 9

S o u r c e DF T yp e  I  SS Mean S q u a r e F V a l u e Pr  > F
SALINITY 1 7 . 0 0 5 6 6 0 4 1 7 . 0 0 5 6 6 0 4 1 6 . 1 3 0 . 0 1 4 9
S o u r c e DF Typ e  I I I  SS Mean S q u a r e F V a l u e Pr  > F
SALINITY 1 7 . 0 0 5 6 6 0 4 1 7 . 0 0 5 6 6 0 4 1 6 . 1 3 0 . 0 1 4 9

D u n c a n ' ร M u l t i p l e  R an ge  T e s t f o r  v a r i a b l e : LENGTH
A l p h a =  0. 05 d f = 106 MSE= 1 . 1 4 2 3 0 4

Number  o f  Means  2
C r i t i c a l  R an g e  0 . 4 0 9

Means  w i t h  t h e  s ame l e t t e r  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t .
Duncan  G r o u p i n g Mean N SALINITY

A 1 1 . 0 6 0 53 25
B 1 0 . 5 5 1 55 30
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Raw data of survival of zoea stage

OBS STAGE TREAT REPL SALINITY SURVIVE PSURVIVE

1 ml 1 1 25
2 ml 1 2 25
3 ml 1 3 25  136 4 5 !3 33 3
4 ml 1 1 30 161 5 3 . 6 6 6 7
5 ml 1 2 30 219 7 3 . 0 0 0 0
6 ml 1 3 30 256 8 5 . 3 3 3 3
7 ml 2 1 25 19 6 . 3 3 3 3
8 ml 2 2 25 166 5 5 . 3 3 3 3
9 ml 2 3 25  44 1 4 . 6 6 6 7

10 ml 2 1 30 119 3 9 . 6 6 6 7
11 ml 2 2 30 146 4 8 . 6 6 6 7
12 ml 2 3 30 177 5 9 . 0 0 0 0
13 ml 3 1 25 15 5 . 0 0 0 0
14 ml 3 2 25 165 5 5 . 0 0 0 0
15 ml 3 3 25 36 1 2 . 0 0 0 0
16 ml 3 1 30 192 6 4 . 0 0 0 0
17 ml 3 2 30  221 7 3 . 6 6 6 7
18 ml 3 3 30 178 5 9 . 3 3 3 3
19 ml 4 1 25 81 2 7 . 0 0 0 0
20 ml 4 2 25 87 2 9 . 0 0 0 0
21 ml 4 3 25 157 5 2 . 3 3 3 3
22 ml 4 1 30 208 6 9 . 3 3 3 3
23 ml 4 2 30  90 3 0 . 0 0 0 0
24 ml 4 3 30 116 3 8 . 6 6 6 7

G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e
D e p e n d e n t  V a r i a b l e : PSURVIVE

Sum o f Mean
S o u r c e DF S q u a r e s S q u a r e F V a l u e  Pr  > F
Mode l 9 6 7 3 0 . 5 1 0 1 0 1 7 4 7 . 8 3 4 4 5 6 2 . 1 5  0 . 1 0 8 8
E r r o r 12 4 1 8 1 . 7 7 7 7 7 8 3 4 8 . 4 8 1 4 8 1
C o r r e c t e d  T o t a l 21 1 0 9 1 2 . 2 8 7 8 7 9

R - S q u a r e c . v . R o o t  MSE PSURVIVE Mean
0 . 6 1 6 7 8 3 4 1 . 2 1 9 9 9 1 8 . 6 6 7 6 6 4 5 . 2 8 7 8 7 8 8

S o u r c e DF T yp e  I  s s Mean S q u a r e F V a l u e  Pr  > F
REPL 2 7 1 3 . 2 7 2 0 0 6 3 5 6 . 6 3 6 0 0 3 1 . 0 2  0 . 3 8 8 7
TREAT 3 1 9 5 4 . 7 5 1 3 2 3 6 5 1 . 5 8 3 7 7 4 1 . 8 7  0 . 1 8 8 5
SALINITY 1 3 3 0 0 . 1 9 2 3 0 8 3 3 0 0 . 1 9 2 3 0 8 9 . 4 7  0 . 0 0 9 6
TREAT* SALINITY 3 7 6 2 . 2 9 4 4 6 5 2 5 4 . 0 9 8 1 5 5 0 . 7 3  0 . 5 5 4 1
S o u r c e DF T yp e  I I I  SS Mean S q u a r e F V a l u e  Pr  > F
REPL 2 7 1 3 . 5 5 5 5 5 6 3 5 6 . 7 7 7 7 7 8 1 . 0 2  0 . 3 8 8 6
TREAT 3 8 4 1 . 7 7 4 5 2 2 2 8 0 . 5 9 1 5 0 7 0 . 8 1  0 . 5 1 4 8
SALINITY 1 2 9 8 5 . 5 8 7 5 9 6 2 9 8 5 . 5 8 7 5 9 6 8 . 5 7  0 . 0 1 2 7
TREAT* SALINITY 3 7 6 2 . 2 9 4 4 6 5 2 5 4 . 0 9 8 1 5 5 0 . 7 3  0 . 5 5 4 1

D u n c a n ’ ร M u l t i p l e  R an ge  T e s t  f o r  v a r i a b l e :  PSURVIVE 
A l p h a -  0 . 0 5  d f =  12 MSE= 3 4 8 . 4 8 1 5  

Number  o f  Means  2
C r i t i c a l  R an g e  1 7 . 3 8

Means  w i t h  t h e  s ame l e t t e r  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t .
Dun can  G r o u p i n g Mean N SALINITY

A 5 7 . 8 6 1 12 30
B 3 0 . 2 0 0 10 25

G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e  
D u n c a n ' s  M u l t i p l e  R an ge  T e s t  f o r  v a r i a b l e :  PSURVIVE 

A l p h a -  0 . 0 5  d f =  12 MSE= 3 4 8 . 4 8 1 5  
Number  o f  Means  2 3 4
C r i t i c a l  R an ge  2 4 . 8Ô 2 6 . 0 4  2 6 . 8 3  

Means  w i t h  t h e  same l e t t e r  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t .
Duncan  G r o u p i n g Mean N TREAT

A 6 4 . 3 3 4 1
B A 4 4 . 8 3 6 3
B A 4 1 . 0 6 6 4
B 3 7 . 2 8 6 2
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Raw data of survival of mysis stage

OBS STAGE TREAT REPL SALINITY SURVIVE
1 p l 1 1 25 46
2 p l 1 2 25 50
3 p l 1 3 25 74
4 p l 1 1 30 42
5 p l 1 2 30 58
6 p l 1 3 30 58
7 p l 2 1 25 88
8 p l 2 2 25 47
9 p l 2 3 25 67

10 p l 2 1 30 80
11 p l 2 2 30 59
12 p l 2 3 30 56
13 p l 3 1 25 65
14 p l 3 2 25 55
15 p l 3 3 25 68
16 p l 3 1 30 81
17 p l 3 2 30 84
18 p l 3 3 30 60
19 p l 4 1 25 82
20 p l 4 2 25 73
21 p l 4 3 25 52
22 p l 4 1 30 63
23 p l 4 2 30 58
24 p l 4 3 30 53

G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e
D e p e n d e n t V a r i a b l e ะ SURVIVE

รนทไ o f Mean
S o u r c e DF S q u a r e s S q u a r e F V a l u e Pr  > F
Mode l 9 1 4 3 3 . 3 7 5 0 0 0 1 5 9 . 2 6 3 8 8 9 0.  91 0 . 5 4 5 4
E r r o r 14 2 4 5 9 . 5 8 3 3 3 3 1 7 5 . 6 8 4 5 2 4
C o r r e c t e d T o t a l 23 3 8 9 2 . 9 5 8 3 3 3

R- S q u a r e c.v. R oo t  MSE SURVIVE Mean0. 368 19 7 2 0 . 9 4 2 1 0 1 3 . 2 5 4 6 0 63. . 2 9 16 66 7
S o u r c e DE T y p e  I  s s Mean S q u a r e F V a l u e Pr  > F
RE PL 2 3 1 1 . 0 8 3 3 3 3 3 1 5 5 . 5 4 1 6 6 6 7 0 . 6  9 0 . 4 3 4 5
TREAT 3 6 8 0 . 4 5 8 3 3 3 3 2 2 6 . 8 1 9 4 4 4 4 1 . 2 9 0 . 3 1 6 2
SALINITY 1 9 . 3 7 5 0 0 0 0 9 . 3 7 5 0 0 0 0 0 . 0 5 0 . 8 2 0 7
TREAT* SALINITY 3 4 3 2 . 4 5 8 3 3 3 3 1 4 4 . 1 5 2 7 7 7 8 0 . 8  2 0 . 5 0 3 9
S o u r c e DF T yp e  I I I  SS Mean S q u a r e F V a l u e Pr  > F
REPL 2 3 1 1 . 0 8 3 3 3 3 3 1 5 5 . 5 4 1 6 6 6 7 0 . 8  9 0 . 4 3 4 5
TREAT 3 6 8 0 . 4 5 8 3 3 3 3 2 2 6 . 8 1 9 4 4 4 4 1 . 2 9 0 . 3 1 6 2
SALINITY 1 9 . 3 7 5 0 0 0 0 9 . 3 7 5 0 0 0 0 0 . 0 5 0 . 8 2 0 7
TREAT* SALINITY 3 4 3 2 . 4 5 8 3 3 3 3 1 4 4 . 1 5 2 7 7 7 8 0.  82 0 . 5 0 3 9

D u n c a n ' ร M u l t i p l e  R an ge  T e s t f o r  v a r i a b l e : SURVIVE
A lp ha := 0 . 0 5  d f =  14 MSE= 1 7 5 . 6 8 4 5

Number  o f  Means 2
C r i t i c a l  R an ge 1 1 . 5 8

Dunc an  G r o u p i n g Mean N SALINITY
A 6 3 . 9 1 7 12 25
A 6 2 . 6 6 7 12 30

D u n c a n ' s  M u l t i p l e  Range  
A l p h a =  0 . 0 5  df :  
Number  o f  Means  
C r i t i c a l  Range

Means  w i t h  t h e  same l e t t e r  a 
Dun can  G r o u p i n g  

A 
A 
A 
A

T e s t  f o r  v a r i a b l e :  SURVIVE 
= 14 MSE= 1 7 5 . 6 8 4 5  ■

1 6 . 3 8  1 7 . 1 8  1 7 . 7 2  
r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t .

Mean N TREAT
6 6 . 8 3 3 6 3
6 6 . 1 6 7 6 2
6 3 . 5 0 0 6 4
5 4 . 6 6 7 6 1
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Raw data of survival of postlarva stage

OBS STAGE TREAT RE PL SALINITY ■ SURVIVE PSURVIVE

1 P15 1 1 25 31 62
2 P15 1 2 25 17 34
3 P15 1 3 25 40 80
4 P15 1 1 30 23 46
5 P15 1 2 30 22 44
6 P15 1 3 30 45 90
7 PI 5 2 1 25 18 36
8 P15 2 2 25 14 28
9 P15 2 3 25

10 PI 5 2 1 30 24 48
11 PI  5 2 2 30 26 52
12 P15 2 3 30 33 66
13 P15 3 1 25 18 36
14 PI 5 3 2 25 25 50
15 PI 5 3 3 25 16 32
16 PI 5 3 1 30 14 2817 P15 3 2 30 16 32
18 PI 5 3 3 30 36 72
19 P15 4 1 25 13 2 6
20 PI 5 4 2 25 24 4821 P15 4 3 25 21 42
22 P15 4 1 30 23 4623 PI  5 4 2 30 26 52
24 PI 5 4 3 30 15 30

G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e
D e p e n d e n t V a r i a b l e :  PSURVIVE

Sum o f Mean
S o u r c e DF S q u a r e s S q u a r e F V a l u e Pr  > F
Model 9 3 2 0 3 . 0 0 4 1 4 1 3 5 5 . 8 8 9 3 4 9 1 . 3 8 0 . 2 9 0 1E r r o r 13 3 3 5 5 . 9 5 2 3 8 1 2 5 8 . 1 5 0 1 8 3
C o r r e c t e d T o t a l 22 6 5 5 8 . 9 5 6 5 2 2

R - S q u a r e c .  V. R o o t  MSE PSURVIVE Mean
0 . 4 8 8 3 4 1 3 4 . 2 1 6 8 7 1 6 . 0 6 7 0 5 46. 9 565217

S o u r c e DF T yp e  I  SS Mean S q u a r e F V a l u e Pr  > FREPL 2 1 4 3 4 . 0 9 9 3 7 9 7 1 7 . 0 4 9 6 8 9 2 . 7 8 0 . 0 9 9 0
TREAT 3 1 3 2 7 . 5 6 0 8 4 7 4 4 2 . 5 2 0 2 8 2 1 .71 0 . 2 1 3 2
SALINITY i 2 3 0 . 1 1 9 8 2 6 2 3 0 . 1 1 9 8 2 6 0 . 8  5 0 . 3 6 2 3
TREAT* SALINITY 3 2 1 1 . 2 2 4 0 9 0 7 0 . 4 0 8 0 3 0 0 . 2 7 0 . 8 4 4 0
S o u r c e DF T yp e  I I I  SS Mean S q u a r e F V a l u e Pr  > FREPL 2 1 1 6 1 . 3 8 0 9 5 2 5 8 0 . 6 9 0 4 7 6 2 . 2 5 0 . 1 4
TREAT 3 1 3 2 6 . 3 6 1 3 4 5 4 4 2 . 1 2 0 4 4 8 1 . 7 1 0 . 2 1 3 5
SALINITY 1 2 7 6 . 2 6 9 8 4 1 2 7 6 . 2 6 9 8 4 1 1 . 0 7 0 . 3 1 9 8
TREAT* SALINITY 3 2 1 1 . 2 2 4 0 9 0 7 0 . 4 0 8 0 3 0 0 . 2 7 0 . 8 4 4 0

D u n c a n ' s  M u l t i p l e  R an g e  T e s t  f o r  v a r i a b l e :  PSURVIVE 
A l p h a -  0 . 0 5  d f =  13 MSE= 2 5 8 . 1 5 0 2  

Number  o f  Means  2
C r i t i c a l  R an g e  1 4 . 4 6

Means  w i t h  t h e  s ame  l e t t e r  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t .
Dun can  G r o u p i n g Mean N SALINITY

A 5 0 . 5 0 0 12 30
A 4 3 . 0 9 1 1 1 25

D u n c a n ' s  M u l t i p l e  R an ge  T e s t  f o r  v a r i a b l e :  PSURVIVE 
A l p h a -  0 . 0 5  d f = ‘ l 3  MSE= 2 5 8 . 1 5 0 2  
Number  o f  Means  2 3 4
C r i t i c a l  R an g e  2 0 . 5 0  2 1 . 4 8  2 2 . 1 5  

Means  w i t h  t h e  s ame  l e t t e r  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t .
Duncan  G r o u p i n g Mean N TREAT

A 5 9 . 3 3 3 6 1
A 4 6 . 0 0 0 5 2
A 4 1 . 6 6 7 6 3
A 4 0 . 6 6 7 6 4
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a a a a a a a / '  Pal๗ticAcid 116:01OH

พ พ = w พ ' : OH
O leic A cid (ใ8 : า พ 9)

M T r v w v ' OH
L inoleic A cid (ใ8 :2พ 6 )

A ra ch id o n ic  A cid  (20 :4w S)

o
L in o len ic  A cid  U 8 :3 w 3 )

oII
N E ic o s a p e n ta e n o ic  A cid  (2 0 :5 w 3 ) 
O H

D o c o s a h e x a e n o ic  A cid  (2 2 :6 w 3 )

Figure 12 Structural formulas for omegaô (linoleic acid, 18:2 CÛÔ) and omega3 
(alpha-linoleic acid, 18:3 Cù3) 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. CÙÔ 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 100g total fatly acid).
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Table 24 Content of Cû3 Fatty acids and other Fat Component in Selected Fish.

F a t ty  a c id s  *
T o ta l  T o ta l

T o t a l  T o t a l  m o n o -  p o ly -
F is h fa t s a t u r a t e d u n s a t u r a t e d u n s a t u r a t e d 18:3 2 0 :5 2 2 :6 C h o le s t e r o l

A n c h o v y ,
E u ro p e a n 4 .8 1.3 1.2 1.6 — 0.5 0 .9 —

B a s s , s triped 2 .3 0 .5 0 .7 0.8 T r 0 .2 0 .6 80
B lu e f ish 6 .5 1.4 2 .9 1.6 — 0.4 0 .8 59
C a rp 5 .6 1.1 2 .3 1.4 0.3 0 .2 0.1 67
C a tf is h , b ro w n

b u llh e a d 2 .7 0 .6 1.0 0.8 0.1 0.2 0 .2 7 5
C a tf is h , ch a n n e l 4 .3 1.0 1.6 1.0 T r 0.1 0 .2 58
C o d , A tlan tic 0 .7 0.1 0.1 0.3 T r 0.1 0 .2 43
C ro a k e r , A tla n tic 3 .2 1.1 1.2 0 .5 T r 0.1 0.1 61
F lo u n d e r ,

u n sp e c if ie d 1.0 0 .2 0 .3 0.3 T r 0.1 0.1 4 6
G ro u p e r , red 0 .8 0 .2 0.1 0.2 — T r 0 .2 —
H a d d o c k 0 .7 0.1 0.1 0.2 T r 0.1 0.1 63
H a lib u t ,

G re e n la n d 13.8 2 .4 8 .4 1.4 T r 0.5  , 0 .4 4 6
H a lib u t , P ac ific 2 .3 0 .3 0.8 0.7 0.1 0.1 0 .3 32
H e rr in g , P ac ific 13.9 3 .3 6 .9 2.4 0.1 1.0 0 .7 77
H e rr in g , R ou n d 4 .4 1.3 o.s 1.5 0.1 0.4 0 .8 28
M a c k e re l, k in g 13.0 2 .5 5 .9 3.2 — 1.0 1.2 53
M u lle t ,  s triped 3.7 1.2 1.1 1.1 0.1 0.3 0 .2 4 9
O c e a n  p erch 1.6 0 .3 0 .6 0.5 T r 0.1 0.1 4 2
P la ic e , E u ro p ea n 1.5 0 .3 0 .5 0.4 T r 0.1 0.1 7 0
P o llo c k 1.0 0.1 0.1 0.5 — 0.1 0 .4 7 !
P o m p a n o , F lo r id a 9 .5 3 .5 2 .6 1.1 — 0.2 0 .4 5 0
S a lm o n , C h in o o k 10.4 2 .5 4 .5 2.1 0.1 0.8 0 .6 —
S a lm o n , p in k 3 .4 0 .6 0 .9 1.4 T r 0.4 0 .6 —
S n a p p e r , red 1.2 0 .2 0 .2 0.4 T r T r 0 .2 —
S o le , E u ro p ea n 1.2 0 .3 0 .4 0.2 T r T r 0.1 5 0
S w o rd f ish 2.1 0 .6 0 .8 0 .2 — 0.1 0.1 39
T ro u t ,  ra in b o w 3 .4 0 .6 1.0 1.2 0.1 0.1 0 .4 57
T u n a , a lb a co re 4 .9 1.2 1.2 1.8 0 .2 0.3 1.0 5 4
T u n a , u n sp e c ifie d 2 .5 0 .9 0 .6 0 .5 — 0.1 0 .4 —

* V a lu e s  a re  g iv e n  as  g /1 0 0  g  e d ib le  p o r tio n , ra w  e x c e p t fo r c h o le s te ro l , w h ic h  is  g iv en  as  m g . D a s h  ( —  ) d e n o te s  
la c k  o f  re lia b le  d a ta  fo r  n u tr ie n t  k n o w n  to  b e  p re s e n t. T r, tra c e  ( le s s  th a n  0 .0 5  g /1 0 0  g  o f  fo o d ) .
A d a p te d  fro m  th e  บ .ร . D e p a r tm e n t  o f  A g r ic u l tu re  P ro v is io n a l T a b le  o n  th e  C o n te n t o f  O m e g a -3  F a t ty  A c id s  a n d  
O th e r  F a t C o m p o n e n ts  in  S e a fo o d s ,  a s  p re s e n te d  b y  S im o p o u lo s  e t a l.



Table 25 Effects of co3 Fatty acids on Factor Involved in the pathophysiology of
Atherosclerosis and Inflammation.

F a c to r F u n c t io n
E ffe c t  o f  พ 3 
f a t ty  a c id

A ra c h id o n ic  ac id E ic o s a n o id  p re c u rso r; a g g re g a te s
p la te le ts ;  s tim u la te s  w h ite  b lo o d  ce lls 1

T h ro m b o x a n e P la te le t a g g re g a tio n ; v a so c o n s tr ic tio n ;
- in c re a s e  o f  in tra c e llu la r  Ca-M- 1

P ro s ta c y c lin P re v e n t p la te le t a g g re g a tio n ;

Ft a c v a s o d ila tio n ; in c re a se  C A M P T
L e u k o tr ie n e N e u tro p h il c h e m o a ttra c ta n t

(L T B  4) in c re a se  o f  in tra c e llu la r  C a+ -r i
T is s u e  p la s m in o g e n In c re a se  e n d o g e n o u s  f ib r in o ly s is Î

a c tiv a to r
F ib r in o g e n B lo o d  c lo t t in g  fa c to r i
R ed  ce ll D e c re a s e s  te n d e n c y  to th ro m b o s is  and

d e fo rm a b ili ty im p ro v e s  o x y g e n  d e liv e ry  to  tissu e s T
P la te le t A c tiv a te s  p la te le ts  and  w h ite  b lo o d  ce lls 1

a c tiv a tin g  fa c to r  
(P A F )

P la te le t-d e r iv e d C h e m o a ttra c ta n t an d  m ito g e n  fo r
g ro w th  fa c to r s m o o th  m u sc le s  an d  m a c ro p h a g e s 1
(P D G F )

O x y g e n -f r e e C e l lu la r  d a m a g e ; e n h a n c e  L D L  u p tak e
ra d ic a ls v ia  s c a v e n g e r  p a th w a y ; s tim u la te

a ra c h id o n ic  ac id  m e ta b o lism i
L ip id S tim u la te  e ic o sa n o id  fo rm a tio n i

h y d ro p e ro x id e s
In te r le u k in  1 an d S tim u la te  n e u tro p h il 0 :  f re e  ra d ic a l

tu m o r  n e c ro s is fo rm a tio n ; s tim u la te  ly m p h o c y te
fa c to r p ro life ra tio n ; s tim u la te  P A F ; e x p re ss

in te rc e llu la r  a d h e s io n  m o le c u le - 1 on 
e n d o th e lia l  ce lls ; in h ib it p la sm in o g e n  
a c tiv a to r , th u s , p ro c o a g u la n ts i

E n d o th e lia l- R e d u c e s  a r te ria l v a s o c o n s tr ic to r  re sp o n se T
d e r iv e d  re la x a tio n
fa c to r  (E D R F )

V L D L R e la te d  to  L D L  an d  H D L  le v e l J,
H D L D e c re a s e s  th e  risk  fo r

c o ro n a ry  h e a r t d ise a se T
L p (a ) L ip o p ro te in  (a) is a  g e n e tic a lly

d e te rm in e d  p ro te in  th a t h a s  a th e ro g e n ic  
a n d  th ro m b o g e n ic  p ro p e rtie s i

T r ig ly c e r id e s C o n tr ib u te  to  p o s tp ra n d ia l l ip e m ia 1
a n d  c h y lo m ic ro n s

A d a p te d  fro m  W e b e r ,  p .c . a n d  L ea f, A ., W o rld  R ev. N u lr. D ie t. 6 6 , 2 1 8 , 1 99 1 .
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Figure 17 Gas-liquid chromatogram of fatty acid of triglyceride fraction of lecithin derived from Danish fish m eal. . pน)
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