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Supper class Gnathostomata
class Osteichthyes
subclass Actinopterygii
order Perciformes
suborder Scomberoides
family Scombridae
Subfamily Scombrinae
tribe Thunnini
genus Thunnus
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1476.91 bp 28.6933 PRO
1244.87 v 29.0750 : Cys
1090.85 _ vy 29.9783 TYR
395.56 Vi ' 30.3633 VAL
5503.83 By 30.9467 , MET
798131 ' VB 32.1983 LYs
540.39 : By 34.7517 ILE
6824.61 BV 36.7833 LEU .
15342.79. VP 37.8333 PIIE
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FID1 A, of DEFAULTF D\2330 AIAVS GNALGT COF (AIA imported)
PA 7 @
P
{g . S
250 T+ e
(o]
200 &
130 o & °
"V aleldelis 5 .8 O e
Gl 85 |1 ED s e 2 3 ¢ 8 e 3 ]
mﬁkﬁ e ® | o ? g, 8 . r
11 vw%@ i % g k 5 % % § /
: siol ) O R & as S N 23 © g -
e L\l Mo s 5 k8 | 2 PR R s
_ZIQ 3[0 46 5b 6:’)‘ 7I{] ?.ID QlO oie
Peak. RetTime Type  Width Area Area Name
#.dminl . [min]  [PA*s] o
T 14.350 0.0000 0.00000  0.00000 C4:0
2 14579 0.0000 (.00000 0.00000 C6:0
3 14.954 0.0000 0.00000 0.00000 C8:0
4 15578 0.0000 0.00000 0.00000 C10:0
5 16.914 0.0000 0.00000 0.00000 C12:0
6 18.204 BB 0.0982 28546124 160575 (C14:0
7 18764 MM  0.1110 19.70097  0.09087 C14:1
8 19.462 BB 0.1113 71.97210 040485 C15.0
9 20.184BB 0.1170 . 2.70414 0.01521  C15:1
10 21.172 BV 0.1325 3889.45107 21.87852 C16:0
11 21.636 VW 01434 .32.77651 0.18437 7
12 22.084 v 0.1294 40.44057 022748 7
13 22.300 VB 0.1342 625.09755 3.51623 C16:1
14 23.129 PP 0.2049 44047402 247771 C17:0
15 24.613VvB 0.1915 137.14699 0.77146 C17:1
16 25.944 PP 0.1763 1128.63568 6.34868 C18:0
17 27.048 MM 0.2279 37.80546  0.21266 C18:1t
18 27.678 W 0.1822 2833,99558 15.94149 (181
19 27.910 v 0.1460 84531152 475495 (C18:1¢
20 28.340 VB 0.1887 67.82422 038152 C18:1¢
21 29.374 BV 0.1606 12.50897 0.10974 2
22 29604 vB 0.1554 2554925 014372 C18:2t
23 30.131 0.0000 0.00000 0.00000 C18:2t
24 30.401 BB 0.1799 22645253 1.27382 (C18:2¢c
25 31.288 PV 02240 3137341 0.17648 7
26 31.685VB 0.2830 17.56008 0.09878 7
32.694 P8 0.1762 25.97511 0.14611  C18:3gamma
28 33.889 PV 0.3059 3443414 019370 C200
29 34.468 vB 0:1985 77.23685 043446  C18:3alpha
30 35.263 0.0000 0.00000 0.00000 CLAtSc11
31 36.015 0.0000 (.00000 0.00000 CLAt10c11
32 36469 MM 0.2624 52.51572  0.29541 C20:1
33 36.970 MM 0.1624 2.96875 0.01670 7 .
34 -37.308 MM 0.2187 59.64973  0.33554 C18:4w3
35 40.236 BB 0.2415 17.78653 0.10005 7 -
36 41.096 PB 0.2699 28.63807  0.16109 C20:3w3
37 44746 MM 0.2848  19.14185 0.10768 C20-4wh
38 47.553 BB 0.3187 496.23689 279138 (C22:0
39 50.847 0.0000 0,00000 0.00000 C22:1
40 52.156 PB 0.3239 37.56570 021131 7
41 55766 BB 0.3096 938.29932 527802 (C20'5
42 64.051 MM 0.6140 2248491 012648 7
43 68.812 MM 0.5556 6421640 0.36123 C24:0
44 70.074 MM 0.5951 2171166 0.12213 7
45 73.841 PB 0.4312 177.12026 099632 (C24:1
46 83.456 PB 0.5431 327.32087 1.84121 (225
47 89.481 MM 1.0490 4598.48248 25.86689 C22:6
Totals: 17781.0271
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Peak RetTime Type  Width Area Area Name
#..[min] [min] [PA*s] . %
1 14.350 0.0000 0.00000 - 0.00000 C4:0
2 14.579 0.0000 0.00000 0.00000 C6:0
3 14954 0.0000 0.00000 0.00000 C8:0
4 15578 0.0000 . 0.00000 0.00000 ©10:0
5 16.914 0.0000 (0.00000 0.00000 @320
6 18.200 BB 0.0961 169.20759 242707 C14:0
7 18.750 BB 0.0764 4.95703 0.07110 C14:1
8 19.449 BV 0.0958 4719781 0.67699 - C15:0
9 20.155 PP 0.0872 1.33852 0.01920 C15:1
10 21.079BB  0.1051 1760.69093 25.11152 - C16:0
11 21.598BB  0.1310 33.03300 0.47382 ?
12 22.049BV  0.1340 25.08070 0.35975 .2
13 22263VV ~ 0.1108 188.61614 2.70547 C16:1
14 22531VB  0.0954 9.24155 0.13256 -~ 7
15 23.062BB  0.1477  190.73130 2.73581 C17:0
16 24.320BV 01336 17.23980 = 0:.24728
17 24546 VB 0.1391 44.67724 0.64084 C17:1
18 25823 BB 0.1233  512.66508 7.35355 C18:0
19 26.940 BV 0.2999 31.36971 0.44996 C18:1t
20 27501 vW 01375 1052.22968 15.09295 C18:1
21 27770 VB 0.1298  246.08994 3.52986 C18:1c
22 28232BB 01455 13.23930 0.18990 C18:1¢c
23 29248 BV 01252  8.45240 0.12124 Ci8:2t
24 29515VP 0.1156 5.67723 0.08143 C18:2t
25 30.311 PB . 0.1925 34.92488 0.50096 C18:2¢
26 31.184PB  0.1437 21.47475 0.30803 ?
27 32592BB  0.1270  7.27438 0.10434 ‘C18:3gamma
28 33675BB  0.1602 16.41228  0.23541 C20:0
29 34364 BP 01473 30.16312 0.43265 C18:3alpha
30 35.263 0.0000 0.00000 0.00000 CLAt9c11
31 36.274BV  0.1811 2041905 0.29289 C20:1
32 36.807VV  0.3066  17.64597 0.25311 CLAt10¢11
33 37.203VB  0.1663  26.52696  0.38050 C18:4w3
34 40078 PB  0.1469 13.11898 0.18818 ?
35 40.919 BB 0.1589 10.42068 . .0.14947 C20:3w3
36 44534 PB  0.1576 7.47190  0.10718 C20:4w6
37 47.315PP  0.1987 266.28561 3.81954 C22:0
38 50.847 0.0000  0.00000 0.00000 C22:1
39 51.896 MM  0.2843 = 16.39660 0.23519 7
4055411 PB 02186  287.76183 4.12553 C20:5
41 63.538 MM 0.3560 22.35017 ~ 0.32059 ?
42 69.564 BB 0.2421 23.15462 0.33212 C24.0
43 73.333BB  0.2739 87.20505 1.25085 C24:1
44 82.802PB  0.3185 96.52161  1.38448 C22:5
45 88112 MM 0.6022  1615.93957 23.15868 C22:6
Totals:
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0
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2
30 - - E L 2
g ?E E > & gg « @ © o 0 :
o B S |sE SRl 5 2 2§ 8 g X g £
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2 D 40 50 ' 70 80 90 mid
Peak Ret Time Type Width Area Area Name
#omin] o Iminl [PA*s]- e T
1 14.350 0.0000 0 00000 0.00000 C4:0
2 14579 0.0000 0 00000 0.00000 C6:0
3 14.954 0.0000 0.00000 0.00000 C8:0
4 15578 0.0000 0.00000 0.00000 C10:0
5 16.914 0.0000 0 00000 - 0.00000 C12:0
6 18.222 BB 0.0779 30s 40908 2.50148 C14:0
7 18.773 BP 0.0753 1.07949 0.08880 C14:1
8 19470 BB 0.0805 9.10534 0.74900 C15:0
9  20.167 MM 0.1161 0.78019 0.06418 C15:1
10 21.064 PB 0.0922 330.63405 27.19777 C16:0
11 21.617 PB 0.01026  4.50284 0.37040 2
12 22073 PV 0.01014 2.06309 016971 2
13 22.281 VP 0.0968 38.20913 3.14306 C16:1
14 23.088 PB 0.01458 35.69028 293586 C17:0
15 24325 PV 0.0841 0.70714 0.05817 7
16 24.568 vB 0.1385 7.96609 65529 C1
17 25799 BB 0.1183 . 99.52669 8.18701 C18:0
18 26.782 BP 0.0916 0.61997 0.05100 C18:1t
19 27457 BV 0.1245 191.40937 15.74523 C18:1
20 27.764 VB 0.1276 62.87535 517209 C18:1¢
21 28.457 0.0000 (.00000 0.00000 C18:1¢
22 29252 BP 0.09896 2.24348 0.18455 (C18:2t
23 30341 PB 0.1337 '8.29730 0.68253 C18:2c
24 31.230 BP 0.1181 2.72793 0.22440 C18:2c
25 32649 MM 0.1933 1.71783 0.1413 C18:3gamma
26 33677 PB 0.1344 3.21599 0.26455 C20:0
27 34424 PR 0.1398 5.09365 0.41800  C18:3alpha
28 36.288 PP 0.1420 4.06297 0.33422 C20:1
29 37.2839 PB 0.1318 3.81088 0.31348 C18:4w3
30 40159 MM 0.1807 1.41723 0.118658 72
31 40.946 MM 0.2273 2.37730 0.19556 C20:3w3
32 44624 MM 0.2248 1.68793 0.13885 C20:4w6
33 47.391 PB 0.2080 45.16302 3.715609 (C22:0
34 50.847 0.0000 0.00000 0.00000 C22:1
35 55538 PB 0.02357 4955600 .4.07645 C20:5
36 63.633 MM 0.04119 2.72906 0.22449 72
37 69768 MM 0.4594 5.13361 0.50455 C24:0
38 73567 BP 0.2646 1191700 0.98029 C24:1
39 83.028 BB 0.2952 16.01513 1.31740 C22:5
40 87.797 BB 0.3157 231.92051 19.07765 C226
Totals: 1215.66552
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Peak RetTime Type  Width Area Area Name
#_Aminl. .. [min}  [PA*s] %
14.350 0.0000 0.00000 . 0.00000 C4:0
14.579 - 0.0000 . 0.00000 0.00000 C6:0
14.954 0.0000 0.00000 0.00000 C8.0
15.578 0.0000 000000 0.00000 C10:0
16.483 0.0000 :00000 0.00000 12:0
C18.331 MM 0.0926 -.24.15528 2.54308" C14:0
18.885 MM 0.0808 0.76341 0.08037 C14:1
19.584 MM 0.1169 Q9.79826 1.03156 C15:0
20.291 MM 0.1500 0.55565 0.05850 C15:1
0 21.182 MM 0.1121 261.53124 2753411  C16:0
1 22405 VvV 0.0998 30.42446 3.20310  Ci6:1
2 22.682VB 0.1021 3.83641 0.40389 ?
3 23206 MM 0.1929  28.59051 3.01002 C17:0
4 24.698BP  0.1721 6.17750 0.65037 €1
5 25.938 MM 0.1822 83.73444 .'8.81559 C18:0
6 26.431 MM 0.1747 2.00987 0.21160 C18:1t
7 27.600 BV 0.1384 153.25243 16.13447 C18:1
8 27.907 VP 0.1464 40.08169 4.21982 C18:1¢
9 28.382 0.0000 0.00000 0.00000 C18:1c
0 29.389 BB 0.1108 1.24788 0.13138 C18:2t
21 30.131 0.0000 0.00000 . 0.00000 C18:2t .
22 30.500 BP 0.1510°  10.20177 1.07405 C18:2¢
23 31.394 BB 0.1470 4.65074 0.48963 7

24 32.821MM 02236 123942 013049  C18:3gamma
25 33.850 MM 0.3838 --4.85841 051150 G200
26 34610 PB 01881 470640 049549  G18'3alpha

27 35.263 . 0.0000  0,00000 0.00000 CLAtSc11
28 36.015 - 0.0000° 0:00000 0.00000 CLAt10c11
29 36.477 PP 0.1690  3.07601 0.31606 C20:1

.30 37.487 PP 0.1394 283648 0.29863 C18:4w3
31 40.345MM  0.2415  1.48934 0.15680 C20:3w3

32 44.875MM  0.3639  1.30273 0.13715 C20:4w6
33 47.642 MM 0.3355  36.13265 3.80406 C22:0
34 50.847 0.0000  0.00000 0.00000 C22:1
35 52.339 MM 0.3104  4.04140 . 0.42548 2 :
36 55.826 PB 0.2351 39.90686. 4.20141 C20:5
37 63911 MM 0.3938  3.97342 0.41832 ?

38 70118 MM 0.6038  5.62912 0.59264 C24:0
39 73.948 MM 04796  8.44398 0.88898 C24:1

40 83.511 B8 0.3575  12.37379 ° 1.30272 C22:5
41 88.283 PB 0.4084  158.89696 16.72873 C22:6

Totals: A  940.91851
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Analysis Report

Information

File Name : zpl.raw

Sample Name : ziacianp!

Anal Time : September, 28, 2006, 21 :34 ;38
Print Time : 10/5/2006, 19 :350: 19

Chromatogram

RELELY Hdaeizand of dselassny
16385, :

BEER

BAEST

ABF A,

SR

s bt
Result

Azt * Type [RT{min Index
1073.531 BB 20.1617. ASP
778.19 BV ' 222100 SER
3467.64 . VB - 243160 GLU
3830.99 BP . 24 6267 ~ GLY
691.84 ' VB 24 8167 . HIS
205.35 _ PB v " 9251214 ARG
426.47 BB 252607 THR
3868.13 BB 25.3833 ‘ ALA
324 .41 BB 26.6550 PRO
1352.99 VB : 30.3367 cys
184.84 vB 30.5550 TYR
768.71 PB ‘ 31.2150 VAL
744.786 BB 32.0650 : MET
2432.49 BB 33.0200 » LYS
288.40 BB 34.4264 ILE
5605.44 . vV 35.6300 LEU

2942.26 BB 35.9933 PHE

2990 05U Kasu s ael gladewl Jby 5 —0-T ISS

YA



Amnalysis Report
File Name : zp2+1.raw
Sample Name : ziacianp2+1
Anal Time : September, 28, 2006, 23 :25:1
Print Time : 1075/ 2006,20:38: 1
Chromatogram

Haziarp vl of;

[ S
I3
[ ] 15’5{'5
Tivefesil
Result

Area Type [RT[min Index
1006.65 BB 19.6600 ASP
764.86 Bv 214750 SER
3156.95 VB 234033 GLU
3009.48 BP 25.4217 GLY
563.10 VB 259783 HIS
206.20 PB 26.6317 ARG
422.73 BB 27.0260 THR.
3293.19 BE 27.5333 ALA
1208.73 BB 31.4950 PRO
122248 vB 33.0267 ' GYS
150.26 BP 34.1333 TYR
145,57 PB 34.4788 VAL
642.00 ° BB 34,7188 MET
1909.50 BB 35.1433 LYS
573 BB 36.3000 ILE
4579.81 Vv 36.6183 LEU
2409.11 BB 37.1050 ~ PHE

SVA) &5 53 GRS 505 VY0 51 ey o sm SesT 53wl sladeul Jdg 4 VY IS
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Information

File Name : z3p+1.raw
Sample Name : ziaeian3p+1

Anal Time : September, 29, 2006, 19:32:2

Print Time ; 10/ 3/ 2006, 20:51:358

Analysis Report

Chromatog ram
Sl Ziaﬁ‘.iai‘g'\’-ilﬂ sl ainetansmm
Hurag] e
G2 '*Ef §
B e E )
AER 65, s
{
Zan 6! ‘\
ol S
Dl 10.06 o WG RS
Ferabuint
Area Type [RT[min Index
909.09 BB 22.4850 ASP
766.32 BV 24.1917 SER
3613.80 VB 24.4167 GLU
259416 BP 252517 GLY
549.61 vB 255183 HIS
163.17 PB 25.7733 ARG
214.29 BB 26.3850 THR
2564.74 BB 27.0200 ALA
764.59 BB 27.6933 PRO
926.28 VB 29.0600 CYs
. 164.81 BP 30.6617 TYR
711.90 PB 31.7633 VAL
521.85 BB 32.2917 MET
1867.46 BB 32.9333 LYS
257.21. BB 33.3000 ILE
3826.56 v 34.5833 LEU
2196.14 BB 40.5850 PHE
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ANOVA
Sum of
Squares df Mesn Square F sig. |

VARODD02 Between Groups 5.472 7 782 | 401.772 .000
Within Groups 031 16 002
Total 5.504 23

VAROD003 Between Groups Qoos 7 001 3.289 023
Within Groups 008 16 000
Total 014 23

VARODO04 Between Groups 708 7 A01 45409 000
Within Groups 035 16 002
Total 740 23

VARQ0Q05 Between Groups 001 7 000 542 791
‘Within Groups 004 16 000
Total 005 23

VARO0006 Between Groups 92,900 7 13271 169.233 .000
Within Groups 1.255 18 078
Total 94.155 23

VARODOD7 Between Groups 701 7 100 14.265 .000
Within Groups 12 16 007
Total 813 23

'VARDOODB Between Groups 788 7 14 43.488 000
Within Groups 042 16 003
Total 841 23

VARODO0S Between Groups 144 T 021 30.842 000
Within Groups 011 18 001
Total 188 23

VARODO10 Between Groups 14784 7 2113 184.047 000
Within Groups 184 16 o011
Total 14978 23

VARO0011 Between Groups 073 T 010 3379 021
Within Groups 049 16 003
Total 22 23

VARODD12 Between Groups 23838 7 3.405 31442 000
Within Groups 1.733 16 .tog
Total 25571 23

VARO0OD13 Between Groups 025 T 004 5.758 002
Within Groups 010 16 001
Total 035 23

'VAR00014  Between Groups 801 T Ja29 97717 .00
Within Groups 021 16 001
Total 922 23

VAR00015  Between Groups 014 7 002 5.332 .003
Within Groups 006 16 2000
Total 020 23

VAR00016 Between Groups 208 7 030 20351 .000
Within Groups 023 16 001
Total 232 23

'VAROO017 Between Groups 028 7 004 2478 083
Within Groups 025 16 002
Total 083 23

VAR00018 Between Groups 021 T 003 2887 037
Within Groups 018 16 001
Total 037 23

VAR00019 Between Groups 030 7 004 4.056 010
Within Groups 017 18 00t
Total 047 23

VAR00020 Between Groups 014 p 002 3.966 ot
Within Groups 008 16 001
Total 022 23

VARQ0021 Between Groups 007 7 2001 1.947 128
Within Groups oos 16 000
Total 014 23

VAR00022 Between Groups 1.868 k. 267 22445 .000
Within Groups 180 16 012
Total 2.059 23

VAR00023 Between Groups 5329 7 761 | 108.890 000
Within Groups A2 16 o7
Total 5441 23

VAR0Q024 Between Groups A48 7 021 15948 0aa
Within Groups 021 16 001
Total 166 23

VARDO025 Between Groups Aa78 7 025 15.566 .000
Within Groups 026 16 002
Total 201 23

VAR00026 Between Groups 876 7 097 24.054 .000
Within Groups 064 186 004
Total 741 23

VAR00027 Between Groups | 218589 7 31227 | 270470 2000
Within Groups 1.847 16 15
Total 220.436 =

VARO0028 Between Groups 365.924 7 52275 193.318 .000
Within Groups 4327 16 270
Total 370.250 23

VAR00029 Between Groups 30.087 7 4.298 36.943 .000
Within Groups 1862 16 116
Totat 31.948 23

VAR00030 Between Groups 340584 7 48655 420.283 .000
Within Groups 1.852 16 116
Total 342436 23

VAR0O0031 Between Groups 1.080 7 154 41638 000
Within Groups 059 16 004
Total 1.139 23

VARD0032 Between Groups 322.752 7 46.107 341.800 000
Within Groups 2.158 16 135
Total 324.911 23

'VARDOO33 Between Groups 549 7 078 174.429 .000
Within Groups 007 16 000
Total 557 23

VARD0034 Between Groups 480.356 7 68622 | 1325.074 000
Within Grouos v 829 16 052
1 ota ay1.18a | 3 1 1

VARODD35 Between Groups 315.060 | 7 45.009 [ 328529 .000
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Post Hoc Tests
Homogeneous Subsets

VAR00002

Duncan®

Subset for alpha = .05
VAR00001 N 1 2 3 4 5
1.00 1.5433

2.00 1.5433
3.00
4.00
8.00
5.00
8.00
7.00 2.8333
Sig. 1.000 1.000 1.000 .308 1.000
Means for groups in homogeneous subsets are displayed.
2. Uses Harmonic Mean Sample Size = 3.000.

1.8633
2.3967
2.5467
2.5767
2.5867

W W W wwwww

VAROOOQC2

Duncan®

Subset for alpha = .05
VARQO0O1 N 1 2
3.00 3 .0533
8.00 3 .0567
2.00 3 .0633
6.00 3 0700
7.00 3 .0733
1.00 3 .0800
4.00 3 .0800
5.00 3 L1167
Sig. .145 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

VARD0004

Duncan®

___Subset for alpha = .05
2 3 4 5

VAR00001 N
1.00

2.00
3.00
4.00
6.00
5.00
7.00
8.00 1.0700
Sig. 063 552 1.000 055 1.000
Means for groups in subsets are
3. Uses Harmonic Mean Sampie Size = 3.000.

1

5100
5867 5887
.6100

7033
{ 7867
.8533
.8700

W W W W W W

VAR00005
Duncan®
Subset
for alpha
=.05

VARO00001 N 1
1.00 3 .0100
3.00 3 .0100
2.00 3 L0133
4.00 3 0167
5.00 3 .0167
7.00 3 .0233
6.00 3 .0267
8.00 3 .0267
Sig. 281

Means for groups in homogeneous subsets are displayed.
a. Uses Hamonic Mean Sample Size= 3.000.

WY
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VAR00006

Duncan’

Subset for alpha =.05

VARO0001 N 1 2 3 4
2.00 22,4467
1.00 22.7567
3.00
4.00
5.00
6.00

24.4367
25.2400
27.0400
27.2100
7.00 27.3867
8.00 27.5087
Sig. 194 1.000 1.000 077
Means for groups in homogeneous subsets are displayed.
2. Uses Harmonic Mean Sample Size = 3.000.

W WW W Www W w

VAR00007

Duncan °

Subset for alpha = 05

VARQ0001 N 1 2 3
4.00 2.9333
7.00
6.00
8.00
5.00
3.00

3.1200
3.1400
3.1700
3.2233
3.3733
2.00 3.4133
1.00 3.4900
Sig. 1.000 183 124
Neans for groups in hormogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

LW W W L LW

VAR00003

Ouncan’

- Subsetfor dpha = .05
I 3 4

'
en
@

VARDOS! N |
0

wl
)
|
2z
|

7|

200
300
400
400
600
7.00
8.00

w

o
o
b
43
54

25533
26400
27657
28700
29333 29333
28633

W wwwew

30567
b B75 055 1000 150 484 1.000
Means for groups in homogenecus subsets are displayed

4 Uses Hamonic Nean Semple Size = 2000

VAR00009

a
Duncan

Subsst for apha = 05

VARDOO01 N 1 2 3 4 5
.00
2.0
6.00

o0 oy
g
LR

&

]

;

&

| 267
7667 7667
8033
310 051 076 | 101
subsets are displayed

Size =3.000

S
2
0w W oW
o
=

S \ 1.000
e

n

VAR00010

Duncan *

Subset for alpha = .05

VARQ0001 N 1 2 3 4 5 6 7
1.00 6.5133
2.00
3.00
4.00
5.00
6.00
7.00
8.00 8.8233
Sig. 1.000 1.000 086 1.000 1.000 1.000 1.000
Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3,000.

6.8133
7.2733
74333
8.0367
8.3333
8.5433

W WW W Wwwww
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VAR00011

Duncan’

Subset for alpha = 05
VARQ0001 N 1 2 3
©.00 3 167
8.00 3 1700 1700
7.00 3 1967 1967
5.00 3 2067 2067
2.00 3 2300 2300
1.00 3 2467 2467
3.00 3 2500 2500
4.00 3 3133
Sig. .085 133 108

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

VAR00012

Duncan®
Subset for aipha = .05

VARO00001 N 1 2 3
4.00 3 18.7633
5.00 3 19.0167
8.00 3 20.3800
3.00 3 20.4533
7.00 3 20.5233
6.00 3 20.7533
2.00 3 21.4100
1.00 3 21.8800
Sig. .360 218 099

Means for groups in homogeneous subsets are displayed.
a. Uses Hamonic Mean Sample Size = 3.000.

VARODO13
Duncan’

| Subsetforalpha=.05
VARCO001 N 1 2 3
8.00 3 1133
7.00 3 1467 1467
3.00 3 A733 733
1.00 3 1767 1767
4.00 3 1767 1767
8.00 3 1800 1800
2.00 3 2167
5.00 3 .2200
Sig. 122 .159 .057

Means for groups in homogeneaus subsets are displayed.
3. Uses Harmonic Mean Sample Size = 3.000.

VARO0014

Duncan®
Subset for apha = 05

VARDDOD1 N 1 I 2 7T 3 1T a4
T B 560 |
7.0 3 2900 |
50 3 9100 |
2.0 3 9533 9533 |
500 3 9567 9567
3 3 9800 9800 |
am 3 1.0357 |
100 3 | 1367
Sig 1.000 053 407 07d | 100

teans for groups in homogeneous subsats are displayed

A Uses Hamonic Mean Sample Size = 3.000

VAR0DO1S

Duncan *
Subset for alpha = 05

VARQ0001 N 1 2 3
7.00 3 0833
8.00 3 1067 .1067
6.00 3 1167 1167
5.00 3 1267 1267
4.00 3 1300 -1300
3.00 3 1433 1433
2.00 3 1567
1.00 3 1600
Sig. .062 051 074

Means for groups in homogeneous subsets are displayed.
2. Uses Harmonic Mean Sample Size = 3.000.

WYY

VARO00016

Duncan *

Subset for alpha = .05
VAR00001 N 1 2 3 4
1.00 3 .2300
2.00 3 2500
3.00 3 2633 .2633
4.00 3 .2800 .2800 .2800
6.00 3 3233 .3233
5.00 3 3267 3267
7.00 3 3400
8.00 3 5467
Sig. 160 079 .095 1.000

Means for groups in homogeneous subsets are displayed.
2. Uses Harmonic Mean Sample Size = 3.000.

VAR00017

Duncan®

Subset for alpha = .05
VAROQ0O1 N 1 2
7.00 3 .3467
8.00 3 .3900 .3900
6.00 3 .4000 4000
2.00 3 4100 4100
4.00 3 4200 4200
3.00 3 .4333
5.00 3 .4400
1.00 3 .4667
Sig. .057 .053

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

VAR00018

Duncan’
Subsetfor alpha=.05

VARQ0OO1 N 1 2 3
8.00 3 2633
7.00 3 2067 2967
1.00 3 3067 .3067 .3067
6.00 3 .3100 .3100 .3100
5.00 3 .3267 3267
4.00 3 .3367 .3367
3.00 3 .3467 3467
2.00 3 .3633
Sig. 120 107 .070

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

VAR00019

Duncan’
Subset for alpha=.05

VARO00QO1 N 1 2 3
8.00 3 .2567
7.00 3 .2600
6.00 3 2733
5.00 3 .2967 .2067
2.00 3 31383 3133 3138
4.00 3 3167 3167 3167
3.00 3 .3367 .3367
1.00 3 .3633
Sig. .059 183 101

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.




VAR00020

Duncan ®
Subset for alpha = 05

VAR00001 N 1 Z 3
7.00 3 .0967
8.00 3 1233 1233
4.00 3 1267 1267
5.00 3 .1367 1367
6.00 3 1433
3.00 3 1467 1467
2.00 3 1500 1500
1.00 3 1867
Sig. 080 212 054

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3,000.

VARO00021

Duncan®

Subset for alpha = .05
VAR00001 N q 2
7.00 3 .0867
8.00 3 1067 1067
4.00 3 L1133 1133
6.00 3 1233 1233
5.00 3 L1333 L1333
3.00 3 1367 L1387
1.00 3 1400
2.00 <3 1467
Sig. .062 .064

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size= 3.000.

VAR00022

Duncan®

Subset foralpha= 05
VARQ000 1 N 1 2
1.00 3 3.0933
200 3 3.1733
3.00 3 3.2833
5.00 3 3.6633
6.00 3 3.6800
4.00 3 3.7100
7.00 3 3.7800
8.00 3 3.8600
Sig. .059 .062

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

VAR00023
Duncan”
_____Subsetforalpha= 05
VAR00001 N i | 2 T 3 1 a 5
7.00 3| 40667 l I
6.00 3 41133 |
8.00 3 4.1600 4.1600 |
5.00 3| 4.3033 43033
400 3 43333
3.00 3 48800
200 3 5.2200
1.00 3 5.2900
Sig. 213 052 666 ! 1.000 320
Means for groups in h subsets are displayed.
2. Uses Harmonic Mean Sample Size = 3.000.

VAR00024

Duncan”
Subset for aipha = .05

VAR00001 N 1 27 ] s
2.00 3 3767 | |
7.00 3 767 | |
5.00 3 4033 !
1.00 3 4067 1
2.00 3 4067
3.00 3 4167
6.00 3 5033
8.00 3 ' 6200
Sig. 243 | 1.000 1.000
Means for groups in subsets are displ

. Uses Harmonic Mean Sample Size = 3.000.

WY
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Oneway
ANOVA
Sum of
Squares df Mean Square F Sig.

VARQODO002 Between Groups | 640310.7 5| 128062133 | 4160.864 .000
Within Groups 369.333 12 30.778
Total 640680.0 17

VARO0003 Between Groups | 427787.8 5 85557.556 | 2711.331 .000
Within Groups 378.667 12 31.556
Total 428166.4 17

VARO0004 Between Groups | 742860.4 5 148572.089 | 6787.557 .000
Within Groups 262.667 12 21.889
Total 7431231 17

VARQOOO05 Between Groups | 864871.3 5 172074.267 | 3574.669 .000
Within Groups 580.667 12 48.389
Total 865452.0 17

VARQOQ006 Between Groups | 452726.9 5 90545389 | 2124.924 .000
Within Groups 511.333 12 42.611
Total 453238.3 17

VAROO0O7 Between Groups | 674600.9 5 134920.189 | 4625.835 .000
Within Groups 350.000 12 29.167
Total 674950.9 17

VAROO008 Between Groups {33146.278 5 6629.256 332.386 .000
Within Groups 239.333 12 19.944
Total 33385611 17

VARQOGC09 Between Groups |27298.278 5 5459.656 173.629 .000
Within Groups 377.333 12 31.444
Total 27675611 17

VARODO10 Between Groups | 213814.0 5 42762.800 | 1500.449 .000
Within Groups 342.000 12 28.500
Total 214156.0 17

VARQCO011 Between Groups {38718.278 S5 7743.656 166.133 .000
Within Groups 559.333 12 46.611
Total 39277 611 17

VAR00012 Between Groups {15040.944 5 3008.189 125.924 .000
Within Groups 286.667 12 23.889
Total 15327 611 17

VARO0013 Between Groups {20480.444 5 4096.089 170.276 .000
Within Groups 288.667 12 24.056
Total 20768.111 17

VAROO014 Between Groups | 128567.8 5 25713.567 832.454 .000
Within Groups 370.667 12 30.889
Total 128938.5 17

VARQ0015 Between Groups }64335611 5 12867.122 569.062 .000
Within Groups 271.333 12 22611
Total 64606.944 17

VARQO0O16 Between Groups {14205.111 5 2859.022 41.502 .000
Within Groups 826.667 12 68.889
Total 15121778 17

VARO0017 Between Groups | 194656.9 5 38931.388 | 2351.560 .000
Within Groups 198.667 12 16.556
Total 194855.6 17

VAROOO18 Between Groups [30483.778 5 6095.756 153.270 .000
Within Groups 477.333 12 39.778
Total 30961.111 17

VARO0019 Between Groups { 14795764 5 | 2859152.889 | 3879.726 .000
Within Groups 9152.667 12 762722
Total 14804917 14

VAR0OD020 Between Groups | 5244963 5 | 1048992.633 | 3803.761 .000
Within Groups 3309.333 12 275.778
Total 5248272 17

VARDDO21 Between Groups .066 5 013 262.600 .000
Within Groups .001 12 .000
Total .066 17

Post Hoc Tests
Homogeneous Subsets v

Yo
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VAR00002
Duncan®
Subset for alpha = .05
VAR0O0CO1 N 1 2 3 4 5 8
6.00 3 [1555.6667
4.00 3 1624.0000
5.00 3 17813333
3.00 3 1855.6667
2.00 3 954.6667
1.00 3 2110.6667
Sig. 1.000 1.000 1.000 1.000 1.000 1.000
Means for groups in homogeneous subsets are displayed.
2. Uses Harmonic Mean Sample Size = 3.000.
VAROCD03
Duncan®
Subset for alpha = .05
VAROODOT N 1 2 3 4 5 6
6.00 3 [1567.0000
5.00 3 [1677.6667
4.00 3 (1601.3333
3.00 3 1677.3333
200 3 1897.0000
1.00 3 1948.3333
Sig. 1.000 1.000 1.000 1.000 1.000 1.000
Means for groups in homogeneous subsets are displayed.
a. Uses Hamonic Mean Sample Size = 3.000.
VARO00004
Duncan®
Subsetfor alpha = .05
VARO0001 N 1 2 3 4 5
3.00 3 | 14056667
5.00 3 14303333
6.00 3 1647.0000
2.00 3 18366667
4.00 3 1837.6667
1.00 3 1924.0000
Sig. 1.000 1.000 1.000 798 1.000
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
VAR00005
Duncan®
Subset for alpha = .05
VARQ0001 N 1 2 3 4 5 6
600 3 [1214.3333
4.00 3 (1500.0000
5.00 3 1544.6667
3.00 3 1742.6667
200 3; [t 800.0000
1.00 3 1858.3333
Sig. 1.000 1.000 1.000 1.000 1.000 1.000
Means for groups in homogeneous subsets are displayed.
a. Uses Hamonic Mean Sample Size = 3.000.
VARO0G0G6
Duncan®
Subset for alpha = .08
VARQD001 N 1 2 3 4 [ s 6
6.00 3 [1069.3333
4.00 3 [1283.3333
500 3 [1326.3333
3.00 3 [1472.3333
1.00 3 504.0000
2.00 3 1521.3333
Sig. 1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
@. Uses Harmonic Mean Sample Size =3.000.

\YWr



VAR00012
Ouncan *
Subset for alpha = .05
VARO0001 N 1 2 3 4 5
8.00 3 613.3333
4.00 3 622.3333
5.00 < 658.6667
200 3 671.3333
1.00 3 683.0000
3.00 3 689.0000
Sig. 1.000 1.000 1.000 1.000 159
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
VARO0D013
Duncen®
Subset for alpha = .05
VAR00001 N 1 2 3 4 S
3.00 3 | 4926667
2.00 3 502.6667
5.00 3 5423333
6.00 3 551.6667
4.00 3 576.0000
1.00 2 582.0000
Sig. 1.000 1.000 1.000 1.000 180
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size=3.000.
VAR00014
Duncan’
Subset for alpha =.05
VAR00001 N 1 2 3 4 5
6.00 3 | 3776667
5.00 3 400.0000
4.00 3 438.3333
3.00 3 554.0000
1.00 3 575.3333
2.00 3 580.6667
Sig. 1.000 1.000 1.000 1.000 .263
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size=3.000.
VAR00015
Duncan®
] Subset for alpha = .05
VAR0DOD1 | N 1 2 | 3 4 | 5 6
5.00 3 [ 416.0000 | 1
6.00 3 4270000 | |
300 3 5210000 |
200 3 1 543.3333
1.00 3 5523333
400 3 | 564.0000
Sig. 1.000 | 1.000 1000 | 1000 | 1.000 1.000
Means for groups in subsets are di
a. Uses Harmonic Mean Sample Size = 3.000.
VARO00016
Duncan®
Subset for alpha =.05
VAR00001 N 1 2 3 4 5
5.00 3 | 39853333
4.00 3 | 408.3333 | 408.3333
6.00 3 422.0000
3.00 3 444 0000
2.00 3 459.6667
1.00 3 475.3333
Sig. .079 067 1.000 1.000 1.000

Means for aroups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

WY
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VAR00007

Duncan”

VAR00001 N T T

6.00 8906667 |
5.00
4.00

|
3
3 1012.0000 }
3
2.00 3
3
3

1102.0000

1.00
3.00

Subset for alpha = .05
[ 3 4 5

1406.3333

Sig. 1.000 | 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Hamonic Mean Sample Size = 3.000.

VAR00008

Duncan®

Subset for alpha = .05

VAROD001 N 1 2 3

4.00 986.0000
3.00 991.6667
5.00
6.00
1.00
2.00
Sig. .146 1.000 .204

1044.3333
1068.8667
1062.6667

W W W www

1110.3333
1.000

Means for groups in homogeneous subsets are displayed.
Q. Uses Harmonic Mean Sample Size = 3.000.

VARO00009

Duncan®

Subset for alpha= 05

VARO0001 N 1 2 3

6.00 3 | 810.8667
5.00 3 825.0000
4.00 3 890.3333
1.00 3 893.3333
2.00 3 898.6667
3.00 3

Sig. 1.000 1.000 108

9123333
1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

VAR00010

Duncan

Subset for alpha = .05

VARO00O1 N 1 2 3 4

6.00 578.6667
5.00
3.00
4.00
1.00
2.00
Sig. 1.000 1.000 1.000 1.000

667.6667
743.3333
759 6667

VW W L W W

880.3333
884.3333
377

Means for groups in subsets are displayed
2. Uses Harmonic Mean Sample Size = 3.000.

VAR00011

Duncan®

Subset for alpha = .05
3

VVAR00001 N 1 2 4

6.00 589.0000
5.00
2.00
3.00
1.00
4.00
Sig. 1.000 1.000 .146 .278

660.6667
700.0000
708.6667 | 708.6667

715.0000

WO W W W W

715.0000
723.0000
177

Means for groups in subsets are disp
a. Uses Harmonic Mean Sample Size = 3.000.
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VARO00017

Duncan®
Subset for alpha = .05

VARO0001 N 1 2 3 4
6.00 3 | 223.0000

5.00 3 230.6667

2.00 3 437.6667

3.00 3 4483333
1.00 3 4506667
4.00 3 4520000
Sig. 1.000 1.000 1.000 314
Means for groups in homogeneous subsets are displayed.

a. Uses Hamonic Mean Sample Size = 3.000.
VAR00018
Duncan®
Subset for alpha = .05

VAR0C0001 N 1 2 3 4
6.00 3 | 362.0000

4.00 3 398.6667

2.00 3 443.3333

1.00 3 447.6667

5.00 3 451.3333

3.00 3 4903333
Sig. 1.000 1.000 185 1.000
Means for groups in homogeneous subsets are displayed.

a. Uses Hanmonic Mean Sample Size = 3.000.
VAR00019
Duncan’
Subset for alpha = .05

VAR00001 N 1 2 3 4 5 [
.00 3 [7818.0000

5.00 3 99126667

4.00 3 9036.6667

3.00 3 9828.6667

2.00 3 10184.00 |

1.00 3 | 1047867
Sig. 1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsels are displayed.
a. Uses Hamonic Mean Sample Size = 3.000.

VAR00020

Duncan®

Subset foralpha = .05

VAR00001 N 1 2 3 4

6.00 6139.6667
5.00 6151.6667
3.00
4.00
2.00
1.00 7562.0000
Sig. .394 737 1.000 1.000

6726.6667
6731.3333
7351.6667

W owWwww

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

VARO00021

Duncan”

Subset for alpha = .05

VAR00001 N 1 2 3 4 5

6.00 1.2700
4.00
1.00
2,00
5.00
3.00 1.4567
Sig. 1.000 1.000 1.000 1.000 1.000

1.3367
1.3800
1.3800
1.4267

LW Wwwww

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size=3.000.

yra
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Oneway

Warnings

Post hoc tests are not performed for VAR00012 because at least one group has
fewer than two cases.
Post hoc tests are not performed for VAR00G13 because at least one group has
fewer than two cases.

ANOVA
Sum of
Squares df Mean Square F Sig.
VARQQ008  Between Groups 19.530 7 2.790 23.659 .000
Within Groups 1.887 16 .18
Total 21.417 23
VAROD00® Between Groups 021 T 132 28.107 .000
Within Groups .075 16 .005
Total 995 23
VARO0010  Between Groups 10.083 7 1.440 23.641 .000
Within Groups 975 16 .01
Total 11.058 23
VARO0011  Between Groups 114.1865 7 16.309 |25417.053 .000
Within Groups .010 16 .001
Total 114.175 23
VAR0O0012  Between Groups 2.335 5 467 7.694 .002
Within Groups 728 12 .061
Total 3.063 17
VARO0013  Between Groups 49.883 5 9.977 576.130 .000
Within Groups .208 12 017
Total 50.081 17

Post Hoc Tests

VY-
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Homogeneous Subsets

(A VARD0008
a
M Duncan
" > Subset for epha = .05
VAR00007 N 1 2 3 4 5
8.00 3 70.1300
5.00 3 70.5367 70.5367
7.00 3 70.5633 70.5633
6.00 3 70.8233 70.8233
4.00 3 71.2100
3.00 3 71.9367
2.00 3 72,4367 72.4367
1.00 3 72.7433
Sig. 162 347 187 .094 .290
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size=3.000,
- VAR00008
el Duncan’
Subset for alpha = .05
VARD00D7 N 1 2 3 4
2.00 3 1.6667
1.00 3 1.6833
3.00 3 1.7700 1.7700
6.00 3 1.7700 1.7700
8.00 3 1.8267
7.00 3 1.8967
4.00 3 2.0700
5.00 3 2.2800
Sig. 107 .052 1.000 1.000
Means for groups in homageneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
VAR00010
(™
o711 [ Subset for alpha= .05
< N 1 2 3 4
3| 45300
3| 45533
3 4.9867
3 51900 | 5.1900
3 5.3200 53200
3 54533
3 60867
3 65100
909 136 233 052
Means for groups in homogeneous subsets are displayed.
2. Uses Harmonic Mean Sample Size = 3.000.
VARO0O11
W | T
¥ Subset for alpha = 05
- VARDOOD? N 1 2 3 4 5 6 [ 7 1 @
00 TT600 T
200 12633 {
300 1673
400 3 31733
500 3
BOD 3
800 3 |
700 3
Si 1.000 1.000 1.00¢ 1000
ets are cisolayed
3000 = - B
Subset for alpha = .05
i VAR00004 N 1 2 3
{2294 6.00 3 19.0433
N s
5.00 3 19.5233
2.00 3 19.8300 19.8300
3.00 3 19.8500 19.8500
1.00 3 19.8800 19.8800
4.00 3 20.1867
Sig. 1.000 126 116

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

Duncan®

Subset for alpha = .05

1 2 3 4 5
16.9600

17.0700

>y

VAR00001
1.00

2.00

3.00

4.00

5.00

6.00 26.3700
Sig. .437 1.000 1.000 1.000 1.000
Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

{

oe
z

17.8167
21.0167
24.1833

W oW W W W W
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> _ Thunnus tonggol
%% _ Mugil cephalus
%" _ Thunnus thynnus
%8 _ pagrus major
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ol s VALY VY/VEE +/Y) (Thunnus tonggol) ,; s»

Nakagawa, 1974 0/4 W/t A | (Theragra SV

chalcogramma)

Luetal., 1979 - oY (Mugil cephalus) Jus

Kaitaranta and - Ao (Perca fluviatitlis) s ..
Ackman, 1981

Eunetal., 1994 Y/ /0 (Ictalurus b &5

punctatus)

Block , 2000 \/VA 4/YA PR

De Silva et al., \/4 /Y £ v | (Cyprinus carpio) Jsess S
2000

De Silva et al., Qe Y 14/) /81 Mirror dory
2000

De Silva et al., VoYt /e AVt /A Orange roughy
2000

De Silva et al., YRRV Vi /Y)Y Warehou
2000

Yokota etal., Y/ vr/a-ve/y | (Strangylocentrotus L

2002 pulcherius)

Bledsoe et al., \/0-\/V 0+—07 (O. keta) ol 5151 e
2003

Bledsoe et al., \/4-Y ov " (O. Sose oLl sl

2003 garbuscha)

Bledsoe et al., YAV 07—0A (O. nerka) sl st 551 sl
2003

Bledsoe et al., \-Y OV-VV (Huso sp.) sl Lo
2003

Bledsoe et al., - -y (Rutilus rutilus) «Js
2003

Bledsoe et al., - - (Esox sp.) sl S
2003

Bledsoe et al., \ V=YY YA-A (Gadus morhua) sis




2003

Bledsoe et al., - VY¥-VY (Clupea sp.) X ,»
2003

Bledsoe et al., - TV (Scomber japonicus) J X
2003

Bledsoe et al., - Wyt | (Sardinops sl
2003 melandosticta)

Bledsoe et al., - Wity | (limanda oe b
2003 herzensteini)

Bledsoe et al., V/6=Y/) =V (sander sp. ) Zander
2003

Bledsoe et al., - v«xes | (Dorytheuthis SRR
2003 bleekeri)

Bledsoe et al., - oo/¢ £+ | (Protunus K &
2003

triuberculatus)
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ol s VAAM E 8V | E/ovEy/YY (Thunnus tonggol) , s»

Zaitsev et al., \W/A - (Clupea sp.) X ,»
1969

Zaitsev et al,, VAV ¢/ve | (corengus albula) wi. sl
1969

Sidwell et al., AN Y/8-Y/VY (Pecten sp.) _ Jl
1973

Nakagawa, 1974 \Y/4 o/vt+/¢ | (Theragra SV

chalcogramma)

Kaitaranta ~ and Yo/0 - (Perca fluviatilis) s ,..
Linko, 1979

Body, 1989 - a1 | (Pseudophycis .5 sl

bacchus)

Body, 1989 - \Y | (Macruronis S on

novaezelandiae)

Body, 1989 - VY (Merluccius Koa
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Identification and Measurement of Fatty Acids, Amino Acids in Roe of
Tuna Fish (Thunnus tonggol) and Its TVB and Peroxide Value During Cold
Storage

Abstract

The first aim of this research was to identify fatty acids, amino acids composition of Thunnus
tonggol roe and their changes during cold storage (-18°C). The second aim was to determine
the changes of moisture, protein, fat and ash contents of the roe during one year cold storage
(-18°C). 60 samples of longtail tuna (Thunnus tonggol) ovaries were randomly collected form
Bandar-e-Abbas landings. The samples were frozen at-30°C and kept in cold store at -18°C
for one year. According to a time table, the samples were examined for indentification of
fatty acids, amino acids, moisture, protein, fat, ash, peroxide and T.V.N. and their changes
were evaluated during this time. The results showed that 26 fatty acids were identified. The
unsaturated fatty acids (UFA) and saturated fatty acids (SFA) were 62.33 and 37.6%,
respectively, in fresh roe. So that, DHA (C22:6) and oleic acid (C18:1) had high amounts
(24.79 and 21.88%) among the UFA and palmitic acid (C16:0) was the most content
(22.75%) among the SFA. The PUFA/SFA was 0.91. Also, 17 amino acids were identified
that essential amino acids (EAA) and nonessential amino acids (NE) were 10478 and 7562
mg/100g, respectively, and E/NE was 1.38. Among the EAA and NE, lysine (2110mg/100g)
and aspartic acid (1924 mg/100g) were the most contents. Also, results showed that moisture,
ash, protein and fat contents were 72.74, 1.8, 19.88 and 4.53%, respectively, in fresh roe. The
effects of freezing and cold storage on the roes showed that UFA and SFA contents have
reached to 49.83 and 48.07%, respectively, at the end of cold storage. It indicated that these
compounds change to each other during frozen storage. Also, ®-3 and ®-6 series of fatty
acids were 32.75 and 1.61% in fresh roe. But their contents decreased to 22.96 and 1.25% at
the end of period. Among the fatty acids, 22:6 and C16:0 had the most changes. The changes
of fatty acids were significantly at 95% level except for C15:1, C18:3(n-3) and C20:4(n-6).
All of the amino acids decreased in frozen storage and their changes were significantly
(P<0.05). EAA was 7818 mg/100g and E/NE was 1.27 at the end of storage period. Among
the amino acids, leucine and lysine had the most changes. Moisture, ash, protein and fat
contents were 70.13, 1.82, 19.4 and 6.51%, respectively, at the end of storage period. The
peroxide value and T.V.N. increased during storage. So that, their contents have reached to
5.86 meqg/kg and 26.37 mg/100 g, respectively, at the end of frozen storage. The best shelf-
life of Thunnus tonggol roe was 6 or 7 months, because of lipid oxidation and increasing of

peroxide.

Prepared by: Hanieh Ziaeian Noorbakhsh

Y¥





