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ABSTRACT 
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INTRODUCTION 

Ith 'ugh th~r~ h,111? bl?~n ,I Plllnbcr 
ot ludll? cdl"ri"d l'Ut on till? lall\ .Iud 
In ti\h. Icn Iluk h;l b"CIl Jnne' lI n lh~ 
edible tk h llf l?el ll1l111 n l1\.\rk ~·1 h h III 
thl? L nitl?d Sta tl? Cklll, tll (l ll1-' h,l 
reporkd on Llml? pl?"il? II I "'lth Ir~ h
I\ater and man nl? li ,h el f ,' rth -\ rnl? r

ica. " rZcc.zkll\\ 1-.1. r l?nnc\ •• 1Ild H 'I~I? 
(19 - 2) 'lall? "porll?J ,In ,Im l? el l th" 
mollu k\ ' and SIan b~ a nd Hall l l t)h-) 
ha ve ahl' done ,lme II e)rk In Ihl? ,rl?.l 
o f commen:ialh im portant fj ,h In lhl? 
t.;niled Stales ~l u ch o f lhL LHh..:r I ,IUI 

acid data ,11 adJbl1? at pre,,;nl C,I \ l? r 
fi h componen ts \\ hich arc Illlt I?Jlbk 
porti o ns-liver. roc . mill. ctc . 

The objec t o f th is tud) II a\ ILl prel-
vide to ta l fa t a nd th e fa it) aCId compo
sition of co mmonly marketed finfhh . 
both fresh and canned. cru\taceam. 
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ANALYTICAL PROCEDURE 

Samples 

I hl. ,11ll1'11I1I! tl?Lhrllljll': I .. I~ cnh~J 
hI "11"').. Lt ,ti • 

Total Fat 

I he l"tal I,ll 11.1' Jcll?lllllno:d \ 11 
eJlhk 11111 .:k h) tilL Illdh,IJ dL\~ ,'p~d 
h) \llllth . \ lllhr~"I? ,lnJ r...1,hl 
( 196~1 

Preparation of Esters 

\leth) I e\ler lIere preparuJ u\lng 
the mClhod <Ii Gauglill al,d Lehmdn 
(19631. Amount\ e)1 r~"':lal1l\ \\I?re 
~calcd dOlln for u\e IIlth \mallcr 
~amplc \Ile. aboul 0:; gram. The ",lo:r, 
"ere \ cpara ted an d Idenlilied u\lng 

, Zook E J Powell B Hackley J Emerson J 
Brooker. and G M Knobl . Jr Survey for selected 
heavy melal conlent of consumer available fish 
In preparallon 
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Chromatographic Conditions 
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RESULTS AND DISCUSSIONS 

1,lhlc I Il\t thc Celmml nand \CI"n 
liti.: n .. ml?~ "f the 'Inti h. Ire h .1I1J 
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ACid No 
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bonds 
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18 :3w 3 
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20 :3w6 

Calflsh 
cultured 

Catfish, 
wild 

Cod, 
Icelandic 

Cod 
Inshore 

(domesllc) 

Table 3.-Fatty acid compos ition ot raw finfish . 

Flounder 1 

yellowtail 

Haddock 
inshore 

(domestic) 
Hake , 

PacifiC 

Percent total fatty aCids 

Halibut 
Perch, 
ocean 

'1.33 ± 023 '3.04 ± 0.40 '2.00 ± 0.74 '2.60 ± 1.83 '5.14 ± 0.95 '178 ± 0.71 '3.67 ± 123 '2.83 ± 016 ' 4 42 ± 0 .38 
'075 3.02 '2.03 384 '0.83 5.51 '0.43 - 11.72 '3.47 - 9.44 '075 5.19 '2 15 - 6.20 ' 1 .85 - 3.89 '206 - 6 56 

0.62 ± 009 103 ± 026 063 ± 0.19 0.69 ± 0.45 0.82 ± 018 0.51 ± 0.14 0.27 ± 0 11 0.3 1 ± 002 0.34 ± 0.02 
041 - 11 9 0.83 - 1 .63 0.32 - 1.50 0. 13 - 2.91 0.32 - 1.38 0.27 - 1.13 007 - 0. 45 0. 18 - 0 .48 0 20 - 0 .44 

10.51 ± 0.79 20.77 ± 3.66 14 86 ± 2.26 1685 ± 2.80 16,22 ± 1.97 17 13 ± 2.9 1 13.05 ± 0 .53 10 .28 ± 0 .76 843 ± 0.44 
628 - 13.81 10.45 - 26 65 9 00 - 24 .00 12.35 - 30.24 10.46 - 22 18 748 - 26.50 12.09 - 13.91 6.50 - 191 4 576 - 10 71 

1.23 ± 0 10 148 ± 0 15 11 2 ± 0 .09 110 ± 0.70 2. 04 ± 0.27 1.38 ± 029 0.78 ± 0.08 083 ± 0. 06 0 .54 ± 0 .05 
0 83 - 1.61 117 - 1.89 082 - 1.35 023 - 4.59 1.21 - 3 15 079 - 266 0.67 - 0 .93 0 .34 - 1 .08 0 .36 - 102 

5 .43 ± 0.5 1 4 .30 ± 1.05 10.94± 260 7.31± 1 68 7.36 ± 0 .96 6. 84± 1.43 2.37± 0 27 2 41 ± 0 .33 2.32± 0 .09 
3. 15 - 7.2 0 2. 19 - 7, 16 6.58 - 23.83 5 00 - 15.65 4 .52 - 10.61 2.72 - 11 .09 1.84 - 2.75 1.37 - 5 .73 1.90 - 3 .36 

0 .33 ± 0 .08 0 11 ± 0 .11 0 .2 0 ± 0 ,05 0 .79 ± 0 . 18 0.43 ± 0 .15 1 50 ± 0.40 0 .54 ± 0 .06 0 .28 ± 0 ,07 
000 - 0 .78 0 .00 - 064 000 - 0 .34 0 .3 1 - 1.38 0.00 - 0 .84 085 - 2.22 000 - 082 000 - 0 .91 

0 .19 ± 010 2.86 ± 1.01 
0 .00 - 069 0 .00 - 449 

0 .26 ± 0 17 0 .20 ± 020 0 .84 ± 0 .84 
0 .00 - 1.21 0 ,00 - 0 .80 0 .00 - 5 .04 

0 .56 ± 0 .2 1 0 14 ± 0 09 105 ± 0 .06 0 .32 ± 0 .08 0 ,34 ± 0 .08 
0 .00 - 1.38 0 .00 - 044 0 95 - 1 15 000 - 0 .86 0 ,00 - 0 .78 

0 .27 ± 0 .27 0 .05 ± 0 .05 0.35 ± 0.35 0.80 ± 0 17 003 ± 0 .03 
0 .00 - 1.64 0 .00 - 0 .32 0 00 - 1.05 0 .00 - 1.88 0 .00 - 049 

0 .20 ± 0 .05 0 ,81 ± 0 .17 0 .52 ± 0 .27 0 .08 ± 0 .02 0 .38 ± 0 .09 0.25 ± 010 0 .17 ± 0 .04 0 .16 ± 0 .02 0.24 ± 0 .00 
0 .06 - 0 .52 0.52 - 1.29 020 - 1.33 0 .00 - 016 0 .09 - 0 .66 0 .06 - 0 .68 0 .12 - 0 26 0 .08 - 0 .35 0 .11 - 045 

0 .18 ± 0 .03 0 .64 ± 0 .14 046 ± 0 .21 0 .15 ± 0 .02 0 .35 ± 0 .05 0 .33 ± 0 19 0 10 ± 0 .02 0 .18 ± 0 .03 016 ± 001 
0 .08 - 0 .39 0.28 - 0 .88 0 .14 - 1.50 0 .09 - 0 .23 015 - 0 .51 0 .00 - 126 007 - 014 0 .09 - 0 .44 011 - 0 .28 

446 ± 0 .48 7 .38 ± 1.83 385 ± 1.18 2 .99 ± 1 .30 7 .59 ± 0 .84 327 ± 064 6 .97 ± 119 8 .05 ± 0 .33 5 .63 ± 0 .91 
3 .22 - 6 .53 2.30 - 10 .56 1.28 - 9 .56 1.19 - 9.44 4 .91 - 9 .66 1.72 - 5.76 5 .49 - 9 .33 5 .25 - 10 .06 296 - 14.79 

0 .09 ± 0 .09 0 .26 ± 0 .26 0 .30 ± 0 .21 0 .35 ± 0 .08 0 .81 ± 0 .08 0 .23 ± 0 ,18 0 .57 ± 0 .57 0 .46 ± 0 .09 0.41 ± 0 .07 
0.00 - 0 .85 0 .00 - 1.05 0 .00 - 119 0 .00 - 0 .55 064 - 111 000 - 1.09 0. 00 - 171 000 - 086 000 - 088 

12 .63 ± 2 .23 22.45 ± 6 .37 1320 ± 1.68 14 .18 ± 2 .53 1111 ± 1.08 13 .22 ± 4 .3 1 12.22 ± 1.58 17.49 ± 100 13. 15 ± 049 
679 - 23 .90 3.58 - 31.64 9 .52 - 19.17 3 ,62 - 31 .64 7 .85 - 15 .34 9 ,87 - 25 .99 10,50 - 15.38 1113 - 2769 9 .04 - 15 .26 

1.30 ± 0 .37 1 14 ± 067 4.81 ± 1.39 3 13 ± 0 .93 2 .70 ± 0 .34 1.74 ± 0 .38 194 ± 0 .39 6 .06 ± 1.33 700 ± 1 .37 
0 .00 - 3 .23 0 .00 - 2 .55 0 .00 - 10 .35 0 .00 - 5 .79 1.62 - 3.47 0 ,68 - 3 .04 1 24 - 2,5 7 000 - 18 29 0 .00 - 14 .92 

0.04 ± 0 .03 
0 .00 - 0 .18 

0 .09 ± 0 .09 0 .08 ± 0 .08 
000 - 0 .52 000 - 0.49 

0 .16 ± 0 .11 
000 - 145 

2 .25 ± 0 .83 554 ± 1.30 2 .25 ± 1.02 0 .77 ± 0 .19 0 .46 ± 0 .24 123 ± 0 .40 164 ± 0 .07 112 ± 0 .07 123 ± 011 
0 .00 - 6 .62 1.89 - 7 .80 0 ,00 - 6 ,65 0 ,00- 1.320,00 - 1.44000 - 2 .98 1.51 - 1.74 068 - 1.49 900 - 2 .14 

0 .54 ± 0 .14 0 .27 ± 0.27 0 .24 ± 016 0 .24 ± 0 .05 0 .54 ± 0 ,12 062 ± 0 27 0 .44 ± 008 046 ± 0 .04 0 .35 ± 008 
0 .00 - 1.23 0 .00 - 107 0 .00 - 0 ,87 0 .00 - 0 .38 000 - 1.29 000 - 1 .83 0.31 - 0 .58 0.23 - 0 .82 0 .00 - 147 

0 .33 ± 0 .17 0 .27 ± 0 .27 0 ,14 ± 0 .09 0 .15 ± 0 .08 0 .92 ± 0 .27 0 18 ± 0 ,09 0 .38 ± 0 19 0 .33 ± 0 .05 0 ,20 ± 0 .04 
0 .00 - 1.10 0 .00 - 1.08 0 .00 - 0 .53 0 .00 - 0 .39 0 .57 - 1.45 000 - 046 0 .00 - 0 .57 0 .00 - 0 .66 0 .00 - 040 

0 .67 ± 0 .17 
0 .00 - 1.3 1 

1 .16 ± 0.44 0 .51 ± 0 .31 0 .72 ± 0 .72 
0 .00 - 3 .37 0 .00 - 1.24 0 .00 - 4 .32 

0 .26 ± 0 .10 064 ± 0 .06 0 .07 ± 007 0 .22 ± 011 0 .16 ± 004 0 .13 ± 005 
0 ,00 - 0 ,58 0.45 - 0 .82 0 ,00 - 0.43 0 .00 - 0 .36 000 - 0 .50 0 ,00 - 0 .65 

0 .90± 0.41 0 ,52± 0 ,37 2.19± 1.35 345± 1.14 5 .29± 1.56 
0 ,00 - 2 .08 0 .00 - 2 .23 0.00 - 5 18 0 .00 - 995 0 .00 - 1342 

0 .24 ± 0 .08 0 .19 ± 0 . 19 0 .08 ± 0 .05 0 ,18 ± 0 .08 0 .34 ± 0 ,08 0 .01 ± 0 ,05 0 .33 ± 0 .06 0 .14 ± 0 .03 0.07 ± 0 .02 
0 .00 - 0 .59 0.00 - 077 0 .00 - 0 .31 0 .00 - 0.44 0 .00 - 0 .55 000 - 024 023 - 043 0 .00 - 028 000 - 025 

0 .06 ± 0 .04 
0 .00 - 0 .26 

0 .07 ± 0 .07 0 .06 ± 004 007 ± 0 .04 004 ± 0 .04 
0 .00 - 0.44 0 .00 - 0 ,21 0 .00 - 0 .25 0 .00 - 0 .23 

1 19 ± 039 0 .06 ± 004 
0 .00 - 4 .27 0 .00 - 044 

20 :4w6 & 5 .68 ± 0 ,21 2 .29 ± 0 .75 6 .04 ± 1 .59 4 .10 ± 0 .97 2 .93 ± 0 .59 3 ,25 ± 0.47 189 ± 0.43 6.42 ± 047 14 .95 ± 2 15 
20 :3w3 447 - 6.41 1.05 - 4 .29 2 .38 - 11 .07 0 .00 - 6 .71 0 .66 - 5 .01 1.68 - 4 .61 1.32 - 273 3 .22 - 9 .84 0 .93 - 29 .78 

Pol
lock 

' 073 

'0 .23 

'11 .12 

'0 .70 

' 5.67 

'0 .29 

'0 .40 

'0 ,12 

' 0 10 

'1 .59 

'0 .29 

'8 .88 

'2 .96 

'1.33 

'094 

'0 .21 

'048 

'085 

'0 .21 

'2 .33 

Rockfish 
Snapper , 

red Wh iting 

1.9 1 ± 0.42 3.06 ± 065 4.97 ± 069 
0.94 - 631 1.0 1 - 1054 323 - 6 .78 

0.23 ± 0.03 0.7 1 ± 0. 16 0.55 ± 0 .04 
0 .16 - 0 .49 028 - 276 0 .46 - 0 .68 

11 .57± 1.25 14 .29± 1.20 15.04 ± 1.78 
8 .15 + 24. 66 8 38 - 19.66 9.53 - 18 .93 

1.23 ± 0 18 144 ± 0 18 0 .53 ± 0 .04 
0 .54 - 220 0 .79 - 3 .36 042 - 0 .65 

3.66 ± 0 .5 1 7 .56 ± 081 2. 61 ± 0 .65 
2 .00 - 8 .67 3 28 - 12.2 0 1.07 - 4.40 

0 ,54 ± 0 .07 0 .25 ± 0 .07 0 .64 ± 0 . 11 
0 25 - 0 92 0 .00 - 064 041 - 107 

0 .20 ± 006 0 .23 ± 0 11 0 ,64 ± 0 .27 
0 .00 - 043 0 .00 - 1.38 0 .00 - 1.29 

0 .23 ± 0 .16 
0.00 - 1.58 

0 ,09 ± 0 .01 0 .21 ± 0 .05 0 .23 ± 0 .04 
006 - 0 .17 004 - 0 .75 0 .11 - 0 .33 

o 13 ± 0 .02 0 .18 ± 0 .03 0 17 ± 003 
006 - 0 .23 0.03 - 0.44 0 .12 - 0 .26 

5 .60 ± 0 .57 551 ± 052 861 ± 034 
326 - 10 .67 2 .02 - 7 .81 7.71 9 .38 

0.28 ± 0 .08 0 .45 ± 0 .12 0 .54 ± 022 
0 .00 - 0 .71 0 .00 - 1 .35 000 - 0 .93 

15 91 ± 137 15 12 ± 0 .88 1679 ± 2 .35 
9 .04 - 26 14 9 .87 - 23 .96 1041 - 22 .55 

1 62 ± 0 .30 189 ± 027 3 .37 ± 0 .72 
0 .00 - 379 0 .57 - 349 166 - 4 .99 

0 .35 ± 0 13 
000 - 1 16 

0 .45 ± 0 .27 
000 - 1 13 

1 40 ± 0 11 1 26 ± 0 18 1 74 ± 006 
0 .81 - 1 .88 039 - 2 .50 161 - 1 .93 

0 .33 ± 007 0 .39 ± 005 0 .39 ± 006 
0 .00 - 0 ,81 0 .00 - 077 030 - 0 .59 

0 .17 ± 0 .04 0.44 ± 008 0 .32 ± 0 16 
000 - 0 .38 0 .00 - 1 05 000 - 085 

007 ± 0 .04 0 12 ± 0 .05 009 ± 0 .06 
o 00 - 0 ,30 0 00 - 0 45 0 00 - <i .25 

1 12 ± 0 .35 042 ± 025 3 .87 ± 202 
0 .00 - 3 .67 0 .00 - 2 66 000 - 8 .86 

0 .10 ± 0 .03 0 .30 ± 0 .05 0 .11 ± 0 .05 
000 - 021 000 - 0 .76 000 - 0 .20 

1.08 ± 0 .61 008 ± 0 .03 028 ± 0.17 
0 .00 - 6 .00 0 .00 - 0 .33 0.00 - 0 .72 

2 .39± 040 3 .83± 0 .34 7.17± 1,94 
040 - 472 1.52 - 7.49 188 - 11 .90 
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Table 3.- Fatty acid composition 0' raw finfish , continued . 

Flounder, 
yellowtail 

Haddock. 
Inshore 

(domestic) 
Hake . 

Pacific 

Percent total fatty aCids 

Halibut 
Perch , 
ocean 

0 .36 ± 0 .03 4 .02 ± 3 .82 0 .90 ± 046 0 . 17 ± 008 1.70 ± 0 .63 048 ± 0 .16 1.57 ± 0 .89 1.89 ± 0 .6 1 1.73 ± 0 .66 
0 .27 - 0 .53 000 - t5.46 000 - 2 .74 0 .00 - 0.40 0 .9 1 - 4 .80 0 .00 - 1.14 0 .00 - 3 .09 0.41 - 6 .52 0 .3 1 - 8 .67 

092± 0.15 0.19± 019 1.48± 0.48 0 .52± 011 1.52± 0 .35 
046 - 1.72 0 .00 - 0.76 000 - 272 0 .00 - 0 .78 0 .85 - 3.21 

1.89 ± 0 .65 1.45 ± 0 .28 0 .79 ± 0 .13 3 .83 ± 1.77 
0 .48 - 4 .80 0 .95 - 1.91 0 .00 - 1.65 0 .00 - 17 .3 

1.22 ± 0 .07 3.65 ± 2 .3 7 2 .65 ± 0 .55 1.11 ± 0 .25 1.59 ± 0 .24 1.76 ± 0 .27 0 .98 ± 0 .20 2 .27 ± 0 .32 2.26 ± 0 .25 
0 .96 - 1.57 0 .00 - 10 .74 1.55 - 4 .74 0.00 - 1 .73 1.13 - 2.75 0 .95 - 2 .63 0 .59 - 1.2 1 0.74 - 4.46 0 .64 - 3 .28 

15.54 ± 2 .73 073 ± 0 .28 9 .21 ± 2.55 8 .32 ± 1.67 10.89 ± 2 .56 9 .62 ± 2 .08 16.49 ± 1.76 3 .14 ± 0 .35 4 .82 ± 0 .26 
7.31 - 24.28 000 - 1.25 1.39 - 16 .24 0 .00 - 10.60 1.29 - 19 .6 1 2.24 - 14 .31 13 .11 - 19 .02 0 .00 - 13.63 2 .50 - 6 .30 

1 77 ± 0 .20 
1.27 - 281 

0 .70 ± 0 .28 0 .89 ± 0 .18 1 .02 ± 0 .25 1.80 ± 048 1.32 ± 026 1.27 ± 025 0 .84 ± 0 .19 
000 - 160 0 .00 - 1.18 0 .00 - 1.95 0.00 - 3.50 0 .82 - 1.69 0 .00 - 3.26 0 .00 - 1.24 

3.67 ± 0.48 3.69 ± 2 .99 2 .11 ± 0 .66 1.57 ± 0 .37 3.86 ± 0 .7 1 2.21 ± 0 .38 1.65 ± 0 .17 3.62 ± 0 .14 1.04 ± 0 .07 
2.04 - 5.9 1 0 .00 - 12 .64 0 .00 - 5 .04 0 00 - 2 .81 1.59 - 5 .82 1.02 - 3.71 1.33 - 1 .93 2 .52 - 4 .36 0 .53 - 1.76 

23.45 ± 3.05 4 .65 ± 3.61 15.47 ± 5.04 28 .59 ± 6 .62 11 .48 ± 3.47 24.74 ± 6 .52 17 .11 ± 5.39 15 .01 ± 1.01 17 .72 ± 1.32 
9.55 - 35.86 0 .00 - 15 .42 2 .63 - 36 .38 0 .00 - 46.47 1.86 - 24 .76 6 .09 - 44 .20 8 .5 7 - 27 .08 9.79 - 22.38 6 .64 - 27 .22 

3.30± 0.50 776± 1.55 4 .38± 2.59 3.39± 1.36 495± 1.18 3.89± 0 .82 735± 1.98 2 .21± 0 .22 2.00± 0 .14 
186 - 6 .87 492 - 11 .16 1.06 - 1716 0 .68 - 9 .3 1 1.3 1 - 7 .83 147 - 7.07 3.41 - 9 .63 1.30 - 3 .77 1.16 - 3 .23 

6 3 15 16 

. Insufficient data available at present for a statistical analysIs . 
I Mean ± standard error of mean 
2 Range of analytical values 
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ACid No 
double bonds 

140 

150 

160 

1700 

180 

190 

200 

240 

14 1 

15 1 

161 

17 1 

181w 9 

20 1 

22 1 

182w 9 

182w 6 

20 :2w 9 

202w6 

22 '6w3 

Total 
Unknown 

No . of 
analyses 

Crab. blue 

11.37 ± 0.27 
'0.59 3.45 

053 ± 0.05 
0.33 0.87 

964 ± 0.91 
4 19 14.68 

124 ± 0.87 
0.79 2.19 

4.31 ± 0.48 
1.83 6.58 

0.21 ± 0.08 
0.00 - 0.61 

0.36 ± 0.21 
0.00 - 1.80 

017± 0.17 
0.00 - 173 

o 15 ± 0 .04 
0 .07 - 0.43 

0 .25 ± 0 .03 
o 12 - 0.48 

5.87 ± 0 .40 
4 .53 - 806 

0 .16 ± 0 .11 
0 .00 - 0 .92 

10.87 ± 0 .88 
5.56 - 13 .53 

3.18 ± 0 .5 4 
0 .9 1 - 5.39 

1.77 ± 0 .2 1 
060 - 263 

061 ± 0 18 
0 .00 - 1 .58 

0.49 ± 0 .22 
0 .00 - 184 

1 18 ± 018 
0 .88 - 1.50 

19.88 ± 1.03 
15 .55 - 24 13 

3 .70 ± 079 
1.59 - 7 .87 

10 

I Mean ± standard error of mean . 

Table 5.-Fatly acid composillon of cruslaceans. 

Crab, king 
(body) 

Crab klnq 
(leg) 

Cooked 

'126± 018 
'0.84 1.88 

0.68 ± 0.13 
0.39 1 07 

9.91 ± 2.00 
5.29 15.73 

0.71 ± 0.12 
0.30 1 .0 1 

1 47 ± 0.29 
0.84 - 2.52 

0.56:': 0.19 
0.00 1 16 

0.73± 011 
0.42 - 1.02 

0.32 ± 0 .32 
0.00 - 1.58 

028 :': 008 
0.09 - 0 .48 

038 ± 0 .09 
0 .13065 

366 ± 028 
3.00 - 447 

0 .55 ± 016 
0 .00 0.87 

7.55 ± 121 
5.55 12 .02 

0 .66 ± 0 .19 
0 .00 1 10 

1 .07 ± 0 .17 
0.80 - 1 71 

0 .78 ± 0 .12 
0 .50- 1.14 

0 .74 ± 0 .08 
0 .55 - 0 .90 

o 18 ± 0 . 18 
0 .00 - 0 .92 

13 .50 ± 1.50 
976 - 17 .98 

5 .51 ± 0.76 
2.83 - 6 .89 

'234 ± 0.52 
'159 3.34 

0.96 ± 021 
060 1.31 

9 16 ± 074 
7.91 10.48 

0.90 ± 0.23 
063 1.36 

1 70 ± 026 
1 19 2.07 

0.66 ± 0.34 
0.00 1.12 

o 17 ± 017 
0.00 - 0.52 

o 18 ± 0.13 
000 - 0.43 

0.05 ± 0.05 
0.00 - 0 15 

562 ± 077 
4 .58 - 7.12 

0 .24 ± 0.24 
0.00 - 073 

9.74 ± 0 .92 
8 .03 - 11 18 

1.53 ± 0 .82 
0 .00 - 278 

1.77 ± 0 .32 
1.18 - 2.27 

0 .33 ± 0 .33 
0 .00 - 1.00 

026 ± 0 .26 
0 .00 - 0 .78 

13 .53 ± 1.13 
11.41 - 15 .26 

3 .15 ± 1.20 
1.54 - 5 .50 

3 

2 Range of analytical values . 

Lobster 
spiny 

Shrimp 
brown 

Percent of total fatty aCids 

'179 ± 025 
'0.42 2 76 

0.48 ± 0.06 
0.33 0.97 

7.59:': 0.37 
6.28 10.38 

0.96 ± 0.05 
0 .7 1 130 

662 ± 0.53 
4.70 10.64 

o 10 ± 0.04 
0.00 - 0 .32 

0.01 ± 0.01 
0.00 - 0.14 

0 .05 ± 001 
0.00 - 0.15 

0 .08 ± 0.01 
0.00 - 0 17 

463 ± 0.35 
3.41 - 7.37 

0.08 ± 0 .05 
0.00 - 0.51 

9.87 ± 061 
7.46 - 11.59 

1.06 ± 0.13 
060 - 1.97 

007 ± 0 .05 
0 .00 - 0 .52 

1 .63 ± 0 .37 
000 - 2.94 

101 ± 0 .35 
0 .00 - 2.7 1 

0 .14 ± 0 . 10 
0 .00 - 0 .86 

0 .57 ± 0 15 
000 - 1.31 

10 17 ± 0 .49 
7 15 - 12 .21 

4 .37 ± 0 .86 
0 .86 - 10.49 

11 

'1 79 ± 060 
'1 17 3.58 

1 15 ± 0.25 
0.89 1 .90 

10.40 ± 1 14 
771 12.81 

2.35 ± 017 
195 274 

636 ± 0.96 
4 17 881 

0.74 ± 028 
0.36 1.57 

102 ± 028 
o 65 1.84 

029± 0.12 
o 17 0.64 

0.45 ± 0 19 
025 1 02 

5 13 ± 201 
0.56 10 .34 

7 42 ± 049 
5.98 8 10 

0.79 ± 026 
0.00 1 11 

1 64 ± 0 .2 4 
1 16 229 

0 .41 ± 014 
000 0 .59 

093 ± 0 .3 1 
0 .00 - 1.33 

17.27:': 21 1 
1095 - 19 .7 0 

3.27:': 0 .30 
2.50 3.98 

Shrimp 
Maine 

'1.90 ± 0.26 
2071 2.46 

0.46 ± 0.04 
0.31 0.55 

10 13 ± 0 .37 
8.56 11.20 

0.54 ± 0 .07 
0.34 0.80 

1.05 ± 0.25 
0.55 1.92 

0.32 ± 0.07 
0.00 0 .55 

0.58 ± 008 
0.30 0.85 

025 ± 0 10 
009 072 

o 18 ± 003 
o 12 - 025 

6.56 ± 0.55 
4.89 - 820 

0.31 ± 0 14 
0.00 066 

9.90 ± 1 25 
7 13 15.20 

0.69 ± 0 16 
0.40 - 1 24 

0.42 ± 026 
0 .00 129 

1.02:': 0.09 
0 .79- 1.46 

0.43 ± 006 
0 .35 - 072 

059 ± 0 .41 
0 .00 263 

0 .27 ± 0 .09 
0 .00 - 0 .66 

20.82 ± 1.56 
14 .73 - 25.11 

402 ± 194 
1.00 1366 

6 

Shrimp 
Mexican 

_ Raw __ 

'1 .30 ± 0.27 
'0.62 - 4 .35 

074 ± 0.08 
0.48 - 1.24 

9.60 ± 075 
525 - 15 17 

1.86 ± 0 17 
0.90 - 3.03 

668 ± 1.02 
0.40 - 16 .78 

0.32 ± 0.07 
000 - 0.79 

0.51 ± 026 
0.00 - 3.50 

o 16 ± 0.02 
o 10 0.27 

021 ± 002 
0.09 - 0.36 

423 ± 0.42 
0.38 - 629 

0.29 ± 0.15 
000 181 

10 .15 ± 098 
3.95 - 20.23 

106,., 0.20 
062 - 3.07 

003 ± 002 
0 .00 - 023 

2.51:': 0.45 
0 .32 5.58 

063 ± 0 10 
0.00 - 1.37 

0 .63 ± 0 15 
0 .00 - 1 42 

040 ± 0 12 
000 - 1 18 

1871 ± 107 
782 24.38 

3 .32 ± 041 
102 - 6 .36 

14 

Shrimp, white 
Gull 

'108:': 0.09 
'0.58 204 

0.74 ± 0.03 
0.51 0.99 

11 .86 ± 0.45 
8.41 - 15.44 

1.93 ± 011 
1.36 2.88 

9.37 ± 073 
500 15.53 

0.46:': 006 
000 0.74 

0 .20 ± 008 
000 1.00 

0.51 ± 018 
000 1 77 

0.14 ± 0.01 
0. 10 0.20 

0.24 ± 0.01 
014 0.34 

5 10 ± 0.43 
3.53 - 11.47 

0.19± 007 
0.00 090 

9.72 ± 0 .35 
7.24 - 13 .30 

149 ± 0.11 
086 - 250 

o 16 ± 0 .06 
0 .00 - 0 .64 

1 .37 ± 011 
040 - 1.96 

o 70 ± 0 .06 
0 .46 - 1.43 

0 .75 ± 0 .14 
000- 162 

0 .30 ± 0 12 
0.00 - 147 

1775 ± 0.79 
1264 - 23.74 

4 .55 ± 0.66 
1 02 - 9 .90 

18 

Shrimp. white 
So AliantlC 

'1.38 ± 0.37 
'0.71 2.52 

0.74 ± 0 10 
0.59 1 10 

10.37 ± 1 .58 
7.43 16.26 

1.32 ± 0 19 
0.66 1 77 

503 ± 1 10 
1.77 718 

0.46 ± 0.04 
0.36 0 .60 

0 .2 1 ± 0 16 
0 .00 - 0 .81 

0 .17 ± 0 .17 
0 .00 - 0 .87 

016 ± 0 .03 
o 11 - 0 .26 

0 .22 ± 0 .03 
0 .15 - 0 .30 

5 .98 ± 0.46 
5 .06 - 7 .26 

0 .39 ± 0 .24 
0.00 - 1 15 

8 .54 ± 1.20 
4 .83 - 11 .53 

1.06 ± 0 .20 
0 .56 - 1.57 

1.37 ± 0 .09 
1 12 - 166 

0 .59 ± 0 .06 
0 .46 - 0 .77 

0 .55 ± 0 .16 
0.00 - 095 

0.47 ± 0.21 
0 .00 - 108 

18 18 ± 2 .05 
10 .56 - 21.77 

2 .83 ± 0.77 
1.53 - 5 .50 



r..-

ACid ' No 
double bonds 

14 :0 

15 :0 

16 :0 

17 :0 

18 :0 

19 :0 

20 :0 

24 '0 

14 1 

151 

16 1 

17 ' 1 

181 w9 

20 1 

22 1 

18:2 w 9 

18:2....,6 

20:2w9 

20:2....,6 

18:3w 3 

203",9 

Clam , hard 

'2 .16 ± 0.41 
21.22 - 3 .22 

1.38 ± 0 .25 
0.71 - 1.81 

8 .78 ± 1.72 
4 .91 - 12 .62 

1.92 ± 0 .25 
1.32 - 2 .36 

4 .08 ± 0.76 
2.79 - 5 .74 

0 .74 ± 0 .74 
0 .00 - 2.97 

2.70 ± 1 .19 
0 .00 - 5.46 

1.12 ± 0 .23 
0 .50 - 1.59 

1.44 ± 0 .25 
0 .77 - 1.90 

3.07 ± 0 .2 1 
2.62 - 3.50 

3.06 ± 1.22 
1.33 - 6 .64 

5.31 ± 1.65 
342 - 10 .25 

1.2 1 ± 0.71 
0 .00 - 2.77 

2.75 ± 0 18 
2.35 - 3.18 

075 ± 075 
0.00 - 3.00 

1.77 ± 0.70 
0.00 - 3.34 

0.55 ± 0.55 
0.00 - 2 18 

2.62 ± 0.36 
1 96 - 3.38 

099 ± 065 
0.00 274 

Clam , soft 

12 .19 ± 0.40 
21.00- 2 .64 

1.15 ± 0 .12 
0 .80 - 1.31 

12.46 ± 3.60 
4 .85 - 20 .98 

1.37 ± 0 .26 
0.79 - 1.94 

3 .03 ± 0 .63 
1.87 - 4 .33 

0.17 ± 0 .17 
0 .00 - 0 .69 

0 .75 ± 0.44 
0 .00 - 1.67 

0 .90 ± 0 .22 
0 .25 - 1.18 

1.12 ± 0 .25 
0 .39 - 1.48 

4.48 ± 1.01 
2.72 - 7 .22 

1.32 ± 0 .34 
0.48 - 2.01 

6 .22 ± 1.25 
4.50 - 9.93 

1.10 ± 0.83 
0 .00 - 3.49 

0.68 ± 0.68 
0.00 - 2.72 

1.18 ± 0.41 
0.00 - 1.78 

0.72 ± 049 
0.00 - 209 

1 13 ± 0.46 
0.00 - 209 

o 11 ± 0.11 
0.00 - 0.42 

1.40 ± 0.59 
0.00 - 2.82 

0.75 ± 0.62 
0.00 2.58 

Table 5.-Fatty acid composition of raw mollusks. 

Clam , surf 

'2 .28 ± 0 .39 
21.27 - 3 .56 

1.07 ± 0 .23 
0 .51 - 1.84 

8 .26± 1.21 
5 .37 - 12 .65 

1.39 ± 0 .29 
0.49- 2 .19 

2 .87 ± 0 .49 
1.65 - 4 .61 

0 .10 ± 0 .10 
0 .00 - 0 .51 

0 .07 ± 0 .07 
0 .00 - 0 .34 

2 .28 ± 1.62 
0 .00 - 8 .28 

0 .81 ± 0 .22 
0 .19 - 1.53 

0 .94 ± 0 .25 
0 .24 - 1.80 

3 .06 ± 0 .22 
2.5 1 - 3.75 

0.74 ± 0.37 
0 .00 - 1 .93 

5.04 ± 1.04 
3.04 - 8.73 

3.69 ± 0 .81 
0 .67 - 5.53 

0.99 ± 0.45 
0.00 - 2.29 

1.85 ± 0.34 
0.67 - 277 

0.42 ± 0.42 
0.00 - 2.08 

0.65 ± 0.49 
0.00 - 2.55 

1.24 ± 0.74 
0.00 - 3.85 

Oyster 
(Long Island) 

Oyster 
(Md .-Va .) 

Percent o f total fatty aCids 

18 .13 ± 1.66 
23 .93 - 13 .84 

1.45 ± 0 .24 
0 .80 - 1.97 

22.43 ± 2 .99 
12 .64 - 30.31 

1.78± 0 .21 
1.45 - 2 .61 

3.45 ± 0.43 
2.20 - 4.73 

0 .37 ± 0 .15 
0 .00 - 0 .64 

1.43± 0 .13 
1.11 - 1.86 

0.43 ± 0.43 
0.00 - 2 .17 

0 .49 ± 0 .11 
0 .23 - 0 .88 

0.45 ± 0 .13 
0 .22 - 0 .89 

4 .31 ± 0.41 
3.22 - 5.43 

0 .85 ± 0 .14 
0 .58 - 1.22 

4 .63 ± 0 .51 
3.06 - 5 .55 

2 .39 ± 0 .33 
1.82 - 3 .60 

1.35 ± 0. 14 
0 .95 - 1.76 

0 .85 ± 0 .16 
0 .56 - 1.33 

0.32 ± 0.13 
0.00 - 0.62 

0.46 ± 0.05 
0.37 - 0 .55 

2.57 ± 0.41 
1 79 - 4.05 

0.52 ± 0.20 
0.00 - 1.20 

'3.39 ± 0 .5 0 
21 .67 - 4 .39 

0 .91 ± 0 .10 
0 .52 - 1.08 

18 .3 1 ± 0 .61 
17 .01 - 20 .54 

1.29 ± 0 .11 
1.06 - 1.68 

1.92 ± 0 .20 
1.54 - 2 .61 

0 .57 ± 0 .13 
0 .36 - 1.08 

1.72 ± 0.45 
0 .00 - 2 .62 

0.45 ± 0 .06 
0 .22 - 0 .57 

0 .30 ± 0 .05 
0 .16 - 0.48 

2 .83 ± 0 .30 
1.62 - 3 .24 

0 .67 ± 0 .10 
0.49 - 1.06 

3.8 1 ± 0 .16 
3.43 - 4 .36 

2.13 ± 0.41 
1.3 1 - 3.5 1 

0.40 ± 0.40 
0 .00 - 1.98 

2. 13 ± 0 .18 
2.00 - 2.71 

0.59 ± 0 .13 
0.36 - 1.08 

2.26 ± 0.66 
0.55 - 4.23 

0.53 ± 0.15 
0.00 - 0.89 

0.49 ± 0.49 
0.00 - 2.45 

0.39 ± 0 12 
0.00 0.69 

Scallop , bay 

' 2.45 ± 0.42 
21.28 - 4 .03 

0.71 ± 0 .11 
0 .38 - 1.0 7 

8 .29 ± 0 .75 
5.30 - 10 .11 

0 .72 ± 0 .11 
0 .37 - 1.00 

2 .19 ± 0.49 
1.15 - 4 .3 1 

0 .34 ± 0 .21 
0 .00 - 1.15 

0 .83 ± 0 .17 
0 .05 - 1.26 

1.25 ± 0 .59 
0 .00 - 3.34 

0.41 ± 0 .12 
0 .04 - 0.73 

0 .5 1 ± 0 .12 
0 .09 - 0 .81 

3 .14 ± 0 .24 
2 .34 - 4 .13 

0 .44 ± 0 .20 
0 .00 - 0 .91 

3.70 ± 0.49 
2 .38 - 5 .56 

2 .89 ± 1.63 
0 .00 - 10 .83 

0 .19 ± 0 .19 
0 .00 - 1.11 

1.38± 0 .5 1 
0 .00 - 3.73 

0 .87 ± 0 .14 
0 .35 - 1.38 

0 .54 ± 0 19 
0.00 - 1.04 

0.17 ± 0.11 
0.00 - 0.57 

0.92 ± 0.34 
000 - 2 13 

1.40 ± 0.54 
0.59 - 4.07 

Scallop , calico 

12 .61 ± 0 .60 
20 .69 - 4 .20 

0 .71 ± 0 .06 
0 .5 1 0 .88 

10 .63 ± 0 .93 
7 .09 - 12.43 

0.76 ± 0 .09 
0.44 - 0 .99 

2 .62 ± 1.36 
0 .00 - 6 .90 

0 .19 ± 0 .11 
0 .00 - 0 .58 

0 .19 ± 0 .16 
0 .00 - 0 .80 

2.42 ± 0 .72 
0 .00 - 3.74 

0 . 17 ± 0 .05 
0 .04 - 0 .33 

0 .15 ± 0 .04 
0 .05 - 0 .31 

2 .14± 0 .09 
1.86 - 2.34 

1.96 ± 1.05 
0 .00 - 4.44 

2 .96 ± 0.40 
1.53 - 3.98 

1.22 ± 0 .23 
0.47 - 1.92 

0 .69 ± 0 .06 
0 .54 ± 0 .89 

0 .51 ± 012 
0 .28 - 0 .9 1 

0 .16 ± 0 .10 
0 .00 - 0.40 

0.35 ± 0.18 
0.00 - 0.95 

0.10± 010 
000 - 0 .52 

0.49 ± 0.13 
0.30 - 1 02 

Scallop , sea 

13 . 16 ± 0 .96 
22. 13 - 5 .09 

0.72 ± 0 .08 
0 .56 - 0 .85 

9 .99 ± 2 .54 
5 .52 - 14 .32 

0 .67 ± 0 .14 
0.40 - 0 .87 

2 .02 ± 0.49 
1.07 - 2 .70 

0 .28 ± 0 .14 
0 .00 - 0.44 

0.48 ± 0 .32 
0 .00 - 1.09 

0 .28 ± 0 .08 
0 .19 - 0.45 

0 .30 ± 0 .09 
0 .19 - 0.47 

3 .11 ± 1.43 
1.58 - 5 .97 

0 .23 ± 0 .11 
0 .00 - 0 .37 

3 .34 ± 1.32 
1.42 - 5 .88 

1.51 ± 0.43 
0 .97 - 2 .35 

0 .84 ± 0 .11 
062 - 097 

0 .62 ± 0 .14 
0.45 - 0 .89 

0.73 ± 0 .37 
0 .00 - 1 13 

0 .83 ± 0 .05 
0.72 - 0 .89 

0 .58 ± 0 .29 
0 .00 - 0.93 

0.18 ± 0.18 
000 - 053 



ACid No 
double bonds Clam . hard 

20 :3w6 

20 :4w6 3 .99 ± 0 .39 
20 :3 w3 3 .07 - 4 .77 

18 :4w 3 4 .62 ± 1.31 
2 .31 - 8 .34 

20 :4w3 3 .51 ± 1.62 
0 .00 - 7.76 

22 :4w6 5 .61 ± 1.33 
2 .82 - 8 .83 

20 :5w3 4.45 ± 1.22 
1.73 - 7 .67 

22 :5w6 

22:5w3 4 .02 ± 1.02 
1.37 - 6 .34 

22 :6w 3 5 .06 ± 1.24 
1.48 - 7 .06 

.... Tota l 23 .89 ± 4 .28 
~ 

Unknown 16 .04 - 3609 

No . of 
analyses 

I Mean ± standard error of mean 
2 Range of analytical values. 

Table S.-Fatty acid composition of raw mollusks , continued. 

Oyster Oyster 
Clam . so ft Clam . surf (Long Is land) (Md -Va) Scallop . bay 

Percent o f to fal fatty aCi ds 

0 .03 ± 0.03 0 .16 ± 0.16 0 .29 ± 014 0 .38 ± 0.18 
0 .00 - 0 .17 0 .00 - 0 .79 000 - 0 .72 0 .00 - 0 .89 

4 .38 ± 0 .88 4.22 ± 0 .37 1.73 ± 0 .20 212 ± 0 .31 6 .77 ± 310 
2.87 - 6 .65 3 .30 - 5 .53 0 .98 - 2 .15 1.41 - 3.22 2 .74 - 22 17 

1.82 ± 1.04 267 ± 0 .64 4 .23 ± 0 .96 5 .83 ± 0 .59 2 .36 ± 0 .64 
0 .00 - 4 .61 0 .55 - 4.44 1.41 - 7 .37 4 .27 - 7.43 0 .84 - 517 

1.24 ± 0 .54 2 .81 ± 1.32 1.14 ± 0 .26 1.55 ± 0.40 1.82 ± 0 .92 
0 .00 - 2 .54 000 - 4 .63 0 .62 - 1.83 0 .88 - 3 .00 0 .59 - 6 .38 

3 .79 ± 0 .92 598 ± 1.32 1.83 ± 0 .35 176 ± 0.44 310 ± 0 .84 
1.52 - 6 .00 1.65 - 916 1.14 - 3 .14 0 .81 - 3.44 0 .00 - 626 

11 .22 ± 5 .57 1141 ± 7.69 7 .58 ± 1.87 1217 ± 0 .98 19 .33 ± 4 .81 
4 .56 - 27 .84 0 .00 - 41 .82 2 .32 - 12 .60 961 - 15 .00 000 - 3688 

0 .50 ± 0 .31 3.30 ± 2 .02 0 .54 ± 022 1.53 ± 0 .33 192 ± 
0 .00 - 1.27 0 .00 - 10.04 0 .00 - 1 .02 0 .54 - 249 123 -

3.88 ± 1 15 6 .91 ± 1.84 1.56 ± 0 .37 168 ± 0.44 390 ± 
1.50 - 7 .68 2 .05 - 11 19 0 .94 - 302 0 .56 3.21 290 

13.35 ± 2 16 1149 ± 2.05 517 ± 106 15 .59 ± 163 21.55 ± 
913 - 17 .38 549 - 1794 1.81 - 746 10 .89 - 18 .93 14 .37 

17 15 ± 
878 

3 .04 1318 ± 4 .30 17 .36 :t 140 12 .09 ± 172 5 .54 ± 
23 .19 241 - 26 .72 1363 20 .92 8 16 - 1796 0.72 -

5 5 5 6 
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014 
2 .15 

0 .31 
4 71 

166 
2621 

1 24 
9.47 

Scallop . calico Scallop . sea 

0 .20 ± 0 .20 
0 .00 - 0 .60 

6 .82 ± 0 .35 313 ± 0 .24 
5 .89 - 796 266 - 3.43 

145 ± 0 .30 4 .37 ± 0 .92 
0 .67 - 2 .36 320 - 6 .18 

0 .74 ± 014 175 ± 0 .12 
0 .39 - 1 18 153 - 194 

2 .26 ± 0 .19 3 .02 ± 0.31 
176 - 275 2 .59 - 3 .63 

2173 ± 199 20 .59 ± 5 .26 
19 14 - 29 .64 1086 - 2893 

2 .98 ± 0 .19 189 ± 0.23 
2 .36 - 342 146 - 223 

3 .32 ± 023 2 .48 ± 0 .03 
2 .80 - 4 .03 244 - 254 

27 .09 ± 207 2752 ± 3 .11 
19 .59 - 30 .97 21.53 - 31 .95 

2 .58 :+- 165 517 ± 091 
0 .33 - 904 3 .57 - 6 .73 

5 3 


