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Changes in Food Components of Dark, White-Fleshed Fishes
by Retort Sterilization Processing

2. Changes in Lipid Components
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In present paper, we investigated the changes in lipid components of skipjack and Alaska
pollack meat by thermal processing at high temperature. TBA values and peroxide values
of both fish meats decreased markedly by heat treatment; decreasing range of TBA and
peroxide values in skipjack meat was larger than those of Alaska pollack meat. Also carbo-
nyl value of skipjack meat was decreased by thermal processing, contrary, that of Alaska
pollack meat was increased. Total lipid(TL) of skipjack and Alaska pollack meat consisted
of 61.9%, 496% non-polar lipid(NL), 38.1%, 504% polar lipid(PL), respectively. When
the samples were heated at the Fo values of 5 or higher, contents of NL were increased,
while that of PL were decreased. In fatty acid composition of NL and PL in both fishes,
NL revealed higher contents in saturates and monoenes such as 16:0, 18:1, while PL sho-
wed higher contents in polyenes such as 20:5, 22:6; percentages of polyenes such as 22:6
especially in both fishes decreased with increasing of Fo values. The remaining ratio of
PUFA(20:5+22:6/16:0) of Fo 20 samples in skipjack and Alaska pollack meat were 73%
and 65%, respectively. However, when the samples were heated at 98T for 30 minutes,
no appreciable changes occured in fatty acid composition of TL, NL and PL in both fish
meats examined.
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Changes in TBA values, peroxide values and carbonyl values of fish meats by thermal processing at

Skipjack Alaska pollack
Raw  Boiling* Fo5 Fol0 Fo 20 Raw  Boiling* Fo5 Fo 10 Fo 20
ggADV"ég‘inm) 0046 0023 0012 0009 0.004 0035 0025 0020 0018 0015
pov 2101 1278 279 307 226 974 2.7 238 237 132
(meq&g) 3 . - 3 B « . N . s
cov 454 1249 750 621 468 189 230 237 239 243
(meq/kg) X o A . N 3 R N » .

*98 €, 30min.
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Table 2. Changes in color values and brown pigment formation of fish meats by thermal processing at various

F values
Skipjack Alaska pollack
Boiling* Fo5 Fol0 Fo 20 Boiling* Fo5 Fo 10 Fo 20
. L 575 55.3 542 525 60.4 1584 534 513
1.9 4.7 49 52 -4.3 -38 --34 -33
Color values

8.8 10.0 10.9 12.7 39 4.7 6.3 7.6
AE 9.2 104 124 133 38 4.5 6.0 83

Brown pigment
(0. D. 430nm) 0.190 0230 0260 0.280 0.024 0.030 0037 0.039

* 98T, 30min.

Table 3. Changes in lipid contents separated from fish meats by thermal processing at various F values

(wt %)
Skipjack Alaska pollack
Raw Boiling* Fo5 Fo 10 Fo 20 Raw Boiling* Fo 5 Fo 10 ‘Fo 20
NL** 619 61.5 628 632 65.0 49.6 499 50.1 528 541
PL* 381 385 372 368 350 504 50.1 499 472 459

* 98¢, 30min.
** NL, non-polar lipid; PL, polar lipid
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Table 4. Changes in fatty acid composition of total lipid separated from fish meats by thermal processing at

various F values

(area %)

Fatty Skipjack Alaska pollack

acids Raw  Boiling* Fo 5 Fo 10 Fo 20 Raw  Boiling* Fo 5 Fo 10 Fo 20
14:0 2.2 2.2 2.0 1.8 26 2.9 23 2.1 36 3.0
15:0 0.7 0.5 0.6 0.6 0.6 0.3 0.3 0.3 0.4 04
16:0 24.7 24.9 258 268 269 20.0 20.2 208 227 225
17:0 2.2 1.3 14 1.7 17 0.5 04 04 0.8 0.5
18:0 8.8 8.9 9.1 10.0 9.8 4.0 4.3 41 4.8 4.2
20:0 0.5 0.5 0.3 04 04 0.2 0.1 0.1 0.3 0.1
22:0 0.1 0.2 0.2 0.2 02 0.5 0.6 0.5 0.6 0.5
Saturates 39.2 385 394 415 422 284 28.2 283 332 312
16:1 39 3.7 3.2 4.1 4.0 38 4.0 3.7 4.7 48
17:1 0.7 0.8 04 0.6 0.7 - - - - -
18:1 14.2 15.1 145 146 151 116 12.1 123 138 150
20:1 0.5 0.5 5 0.7 0.7 0.7 0.9 0.8 15 0.8
22:1 0.5 05 0.2 03 .04 0.6 05 0.5 0.5 16
Monoenes 19.8 20.5 188 203 209 16.7 175 174 205 222
18:2 1.2 14 1.6 1.5 1.9 1.9 18 1.8 3.0 6.4
18:3 0.6 0.8 0.7 0.6 1.2 6.1 6.3 6.4 54 5.1
18:4 0.2 0.2 0.3 0.1 0.2 0.1 0.1 0.1 0.1 0.1
20:2 - - - - - 0.1 0.2 0.2 0.1 0.2
20:4 3.6 4.6 4.7 4.8 42 35 35 3.5 34 31
20:5 48 44 46 41 37 15.2 14.9 14.3 12.8 12.7
22:2 1.1 1.1 1.0 1.3 1.2 1.7 1.6 18 1.0 1.0
22:4 3.1 35 3.5 3.7 34 04 0.3 0.5 0.2 0.2
22:5 0.6 0.5 0.5 0.5 0.5 1.6 1.9 1.8 1.8 15
22:6 25.8 25.5 249 216 206 24.3 23.8 239 18.5 16.3
Polyenes 410 41.0 41.8 382 369 54.9 53.0 543 463 466
20:51 22:6/ 194 1.20 114 096 090 198 192 183 137 129

* 98¢, 30min.
** remaining ratio of polyunsaturated fatty acids

133



BRI RAL, F AlS3Ee] A4t 249 W
H& Zo] stpgolKef &l i Zich
Alg o] folA EEF PL(E.” Z]é_)«] 2 vk
ZAe gAY Axo wa £ Table 63
#Zoh PLY A4t 242 TLH NL°ﬂ H| &) 22:62]
Hlgo] Y953 E1, 7FolSdME 2055
NLoﬂ Hlg) 247wk &, 9 AR 2% PL
< TLelu} NLo| ¥islh tixlz Zaj<lite] 24817}
o), Xk Rkl =AH e TLol Y
NLef )8 wgiet. 0471*1 % AlEZE PLY AgaE
249 ztol& NLol ®l3] A=, ol nFo]
R P ) —"r*é%i"l PLS ¥=x}7} M= ®)&=8ho)
A 5 AT 7FEA Y Fmol o PLY
WAk i*«l Hale oA 98T A& Y A
] 5}7} AT, 1211 dAFHA =
2 205 2 226 59 v go] k2t
6-0 18:1 5o F718le BA¥go
735-¢ vls=stg .

L

o
L. o

IZL.

e
PPN 1l

TL¥ NL¢]

t0

ot
=4

Mo oo ojfg HdRE st Hrt FAo

et n27tdAE AEFE ANEsts] 9% 1%
AEE 9% ExHo2 AE oF5E 12110004
Fo#& 5, 10, 2008 283t 71dxjs e o

AAAES] Waltd nX = G diste vw,
B3yt

Mg 7t s 9 HeElSe TBA# #4st
B2 7tEA el wet #X8 ZAsign, ga
2 oS £o| o sl MDA
2 & 7ld#Fols e Aaste v, Heg &L Z7}
ek Mz %k Ali 25 7hEAE A=t A
ArE , B3] ZioEo] Kol A
dzgol & 15}%{5}_

AAYEL Jitheto] o= NLY ko] wgt
Bl PLY &hako] ©okth 98Tel @A el
T ¢ A8 BEE NL# PLY ZAu)o] w3}

¥4
.
=

L

I, HEl=

X

Table 5. Changes in fatty acid composition of non-polar lipid separated from fish meats by thermal processing

at various F values

(area %)

Fatty Skipjack Alaska pollack B
acids Raw  Boilingt Fo 5 Fo 10 Fo 20 Raw  Boiling* Fo 5 Fo 10 Fo 20
14:0 2.0 1.9 18 1.7 19 2.6 2.7 2.9 3.1 32
15:0 0.6 0.6 0.7 0.7 0.5 0.2 03 0.3 0.3 0.6
16:0 25.7 25.0 274 271 277 20.8 20.6 221 213 233
17:0 14 1.2 15 14 1.0 03 0.5 0.3 04 04
18:0 9.3 9.2 10.8 109 9.9 31 2.8 29 3.0 35
20:0 0.3 0.3 0.2 0.3 0.3 0.1 0.1 0.1 0.1 0.3
22:0 03 0.3 0.2 0.2 0.3 08 0.8 0.7 1.0 1.2
Saturates 39.6 38.5 427 423 416 278 277 293 292 325
16:1 39 38 39 3.8 39 29 33 31 35 6.6
17:1 0.7 0.6 0.6 0.6 04 tr tr tr tr tr
18:1 14.8 144 137 143 151 13.3 13.7 138 146 185
20:1 0.3 0.3 0.3 0.5 0.6 1.2 1.0 1.0 1.1 1.0
22:1 0.1 1.2 0.1 0.1 0.8 0.6 0.5 05 tr tr
Monoenes 19.8 20.3 186 193 208 180 185 184 192 261
18:2 14 14 1.5 1.7 1.6 16 24 1.6 2.6 2.8
18:3 0.7 0.9 0.6 08 1.3 6.5 6.1 6.4 6.8 4.8
18:4 0.1 0.2 01 0.1 0.2 0.1 0.1 0.1 0.1 0.3
20:2 - - - - - 0.2 0.2 0.2 0.2 0.1
20:4 46 49 47 4.7 48 3.2 3.0 3.0 31 31
20:5 6.5 6.3 6.1 6.1 54 16.5 154 147 144 106
22:2 0.3 0.5 0.5 04 0.7 0.8 1.0 0.7 0.8 05
22:4 3.7 4.0 3.5 3.7 3.6 0.3 0.3 03 0.3 1.0
22:5 0.5 0.5 04 0.5 11 2.0 2.0 19 20 15
22:6 228 225 214 205 189 23.0 233 233 213 167
Polyenes 40.6 41.2 388 385 376 54.2 53.8 522 516 414

* 98T, 30min.
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Table 6. Changes in fatty acid composition of polar lipid separated from fish meats by thermal processing at

various F values

(area %)

Fatty Skipjack Alaska pollack
acids Raw  Boiling* Fo 5 Fo 10 Fo 20 Raw  Boiling® Fo 5 Fo 10 Fo 20
14:0 19 18 1.5 13 0.6 2.6 2.5 24 35 3.0
15:0 19 23 33 25 1.3 0.7 0.3 0.3 0.4 0.2
16:0 19.1 195 209 236 255 155 158 172 196 201
17:0 2.3 12 2.2 0.8 11 0.5 0.3 0.3 04 0.5
18:0 44 4.1 4.7 6.4 6.2 3.7 4.2 4.7 3.8 35
20:0 04 0.3 0.3 03 04 0.3 0.1 02 0.2 0.2
22:0 0.5 03 0.4 0.3 02 0.4 04 0.4 0.5 0.7
Saturates 315 29.5 333 352 353 23.7 23.6 255 284 282
16:1 34 36 29 24 39 34 35 3.2 38 3.7
17:1 tr 0.6 tr 1.5 09 tr tr tr tr tr
18:1 9.0 9.3 9.3 83 9.1 10.8 103 112 100 120
20:1 04 0.3 0.3 0.3 0.3 0.6 0.6 0.5 0.6 0.6
22:1 0.1 0.1 0.1 0.1 0.1 0.1 tr tr tr tr
Monoenes 129 139 126 126 143 14.9 144 151 144 163
18:2 2.1 1.0 0.8 0.7 17 15 1.6 1.0 15 2.2
18:3 32 2.8 2.9 19 10 4.4 43 51 41 490
18:4 0.1 0.1 0.1 0.1 0.2 tr tr 0.1 tr tr
20:2 - - - - - 0.1 0.1 0.1 0.1 0.1
20:4 43 51 4.8 49 55 2.1 2.3 24 21 29
20:5 8.7 9.1 89 7.3 71 14.9 15.3 145 139 126
22:2 18 15 13 22 11 0.8 1.0 04 14 0.7
22:4 3.0 3.6 3.3 5.0 53 0.6 0.5 04 0.6 1.0
22:5 0.9 0.8 09 16 0.5 12 15 14 1.8 1.7
22:6 315 327 312 286 282 35.8 34.8 341 317 303
Polyenes 55.6 56.7 542 523 506 614 62.0 594 572 555
*98C, 30min.
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