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Studies on the Utilization of Wastes from Fish Processing

II—Changes of Chemical Properties of Skipjack Tuna
Viscera Silage during Storage by the Processing Method

Ho-Dong YOON, Doo-Seog Lee and Sang-Bok SuH

Sanitation & Processing Research Division, National Fisheries Research and Development Agency,
Pusan 619-900, Korea

For an effective use of fish by-products from the skipjack tuna (Katsuwonus pelamis) canning manufactures,
the changes of chemical properties of skipjack tuna viscera silage by the processing method during storage
were investigated. The acid treated skipjack tuna viscera silage (ASS) were higher in the contents of moisture,
lipid, protein and mineral but lower in the contents of carbohydrate and polyunsaturated fatty acids than those
of fermented skipjack tuna viscera silage (FSS) by L. bulgaricus, KCYC 3188 and L. plantarum, KCTC 1048.
Especially, the contents of total n-3 fatty acids in FSS increased remarkably during storage. The dominant amino
acids in ASS and FSS were glutamic acid (Glu), aspartic acid (Asp), leucine (Leu), glycine (Gly), and alanine
(Ala). And the contents of tryptophan (Trp) decreased by 30% in ASS and 5% in ESS in comparision with that
of raw skipjack tuna viscera after 42 days of storage. The concentration of vitamin B, and B; in FSS increased
gradually during storage but the concentration of vitamin B; in ASS decreased. In the organoleptic evaluation,
ASS gave a grayish brown color and a fishy odor. On the other hand, FSS had reddish brown color and sour
taste by the production of lactic acid during storage.
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Table 1. Amino acid evaluation pattern recommen-
ded by FAO/WHO/UNU in 1985

Amino acids Contents(mg/g-N)
lle 180
Leu 410
Lys 360
SAA! 160
AAA? 390
Thr 210
Trp 70
Val 220
His 120

' SAA, sulfur containing amino acid: Met+Cys
> AAA, aromatic amino acid: Phe+Tyr
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Table 2. Changes of proximate compositions in skipjack tuna viscera silage during storage

Skipiack tuna Acid L. bulgaricus L. plantarum
Con%t%ents pl_ treated fermented fermented
viscera 5 14 4 0 5 14 42 0 5 14 42
Moisture 736 762 760 761 762 704 699 693 709 694 690 69.7 714
Protein 180 171 173 172 172 146 151 155 154 152 153. 148 154
Fat 47 35 35 35 35 23 23 24 23 26 26 26 26
Ash 30 30 30 30 29 32 32 32 32 33 32 32 32
Carbohydrate 0.7 02 02 02 02 95 95 96 82 95 99 97 74
* storage time(days)
Table 3. Changes of mineral content in skipjack tuna viscera silage during storage
Storage time Mineral contents, mg/100g
(days) Ca Fe p Na K Mg
Skipjack tuna
viscera 539 49 4929 5124 496.8 67.2
Acid treated 0 50.3 49 4245 5134 4472 69.1
5 533 49 4824 5433 - 4798 736
14 513 46 489.1 530.0 4426 71.9
42 492 46 4758 5132 4405 69.6
Mean 50.8 438 468.0 525.0 4525 711
L. bulgaricus 0 518 5.3 4249 4796 619.5 949
fermented 5 54.0 54 416.6 413 583.7 89.7
14 53.0 54 4185 469.5 644.5 916
42 534 54 4231 487.8 605.1 918
Mean 53.8 54 420.8 469.6 613.2 92.0
L. plantarum 0 539 54 4173 439.1 6154 864
fermented 5 53.0 54 4219 4302 630.2 85.7
14 54.6 5.6 4248 4418 630.1 88.0
42 53.7 54 418.1 5158 589.7 932
Mean 53.8 54 420.5 469.2 6164 88.3
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Table 4. Changes of fatty acid compositions in skipjack tuna viscera silage durings storage, (area %)
.. Acid L. bulgaricus L. plantarum
Fa.tty Raw SlflmaCk treated fermented fermented

acids tuna viscera . o5 1y g 0 5 14 4 0 5 14 4
14:0 1.6 16 13 12 21 14 15 16 13 14 15 15 11
15:0 038 07 07 06 13 07 08 08 07 07 07 08 07
16:0 331 330 326 349 354 304 322 335 325 292 297 303 336
17:0 09 08 06 06 10 09 06 06 07 05 05 08 05
18:0 92 78 92 88 93 106 90 99 130 81 90 98 101
Saturates 456 439 444 461 491 40 441 458 482 399 414 432 460
16:1 42 49 44 42 27 34 39 36 33 51 38 42 23
8.1 183 202 198 180 174 167 153 114 72 180 141 107 93
2001 06 05 03 05 0 06 02 12 19 02 04 09 09
221 03 01 03 03 03 0.3 0 03 03 02 04 06 04
Monoenes 234 257 248 230 204 210 194 162 127 235 187 164 129
18:2 0.3 05 08 07 10 08 05 07 18 06 06 03 14
1813 0.3 02 03 0 05 04 08 02 02 06 03 03 02
20:4 29 25 25 25 20 30 30 27 27 30 32 24 32
205 0 28 27 30 21 32 42 31 28 39 39 28 38
22:5 0.7 15 07 15 06 21 22 21 26 22 23 22 25
22.6 242 229 238 232 243 233 250 256 262 263 296 324 300
Polyenes 284 304 308 309 305 350 365 380 39.1 366 399 404 411

* storage time(days)
Table 5. Changes of amino aicd compositions in skipjack tuna viscera silage during storage

(mg/100g)
Amino  Skipjack tuna Acid treated L. bulgaricus fermented L. plantarum fermented
acids viscera 0 5 14 42! 0 5 U 4 0 5 4 4

Tau 482 478 487 463 470 636 644 625 655 687 616 643 633
Asp 1,403 1429 1436 1403 1406 1,311 1,306 1,249 1,235 1414 1,262 1,309 1,226
Thr 681 652 658 653 649 578 600 580 592 672 581 609 581
Ser 537 484 489 494 488 430 381 331 343 554 429 456 425
Glu 2,166 2175 2179 2123 2,123 1,909 1,932 1810 1,830 2,055 1,846 1902 1816
Gly 982 1,058 1,010 966 1,008 893 891 897 932 931 858 890 - 862
Ala 1,008 1,022 1010 982 992 899 935 931 995 959 877 914 916
Cys 109 93 93 99 72 79 92 90 # 62 60 68 86
Val 892 893 903 882 880 781 808 787 781 839 766 795 742
Met 432 427 421 405 402 344 347 322 A1 353 326 338 332
Ile 786 775 78 769 770 678 708 688 677 736 667 699 652
Leu 1,266 1,256 1265 1229 1,195 10954 1,130 1096 1,064 1,176 1,060 1,107 1,023
Tyr 490 488 511 474 458 393 103 73 107 452 249 105 93
Phe 700 698 705 677 668 60 607 572 571 647 580 598 558
Lys 938 978 985 957 939 823 799 778 804 886 786 807 781
NH; 179 190 200 200 204 182 215 227 260 183 182 208 238
His 367 382 404 393 388 334 337 340 380 361 332 343 345
Arg 779 915 888 852 853 679 237 165 24 742 595 380 204
Pro 715 731 722 696 717 635 661 639 609 671 608 628 565
Trp 196 190 184 177 170 189 18 182 184 189 190 188 186
Total 15,108 15,314 15,338 14,894 14,852 13468 12,918 12,382 12,468 14,569 12,870 12,987 12,264
TEAA’TAA® 0.39 038 039 039 038 038 040 040 040 038 039 040 040
AA* score 100 100 100 100 100 100 100 100 100 100 100 100 100

' storage time(days)

2 TEAA, total essential amino acid
* TAA, total amiono acid
* AA, amino acid
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Table 6. Changes of free amino aicd compositions in skipjack tuna viscera silage during storage

) (mg/100g)
Amino  Skipjack tuna Acid treated L. bulgaricus fermented L. plantarum fermented
acids viscera 0 5 14 42! 0 5 14 42 0 5 14 42

Tau 482 478 487 463 470 636 644 625 655 687 616 643 633
Asp 1,403 1429 1436 1403 1,406 1,311 1,306 1,249 1235 1414 1262 1309 1,226
Thr 681 652 658 653 649 578 600 580 592 672 581 609 581
Ser 537 484 489 494 488 430 381 331 343 554 429 456 425
Glu 2,166 2175 2179 2123 2123 1,909 1932 1,810 1,830 2,055 1,846 1,902 1816
Gly 982 1,058 1,010 966 1,008 893 891 897 932 931 858 890 862
Ala 1,008 1,022 1,010 982 992 899 935 931 995 959 877 914 916
Cys 109 93 93 99 72 79 92 90 ¥ 62 60 68 86
Val 892 893 903 882 880 781 808 787 781 839 766 795 742
Met 432 427 421 405 402 344 347 322 341 353 326 338 332
lle 786 775 788 769 770 678 708 688 677 736 667 699 652
Leu 1,266 1,256 1,265 1,229 1,195 10954 1,130 1,096 1,064 1,176 1,060 1,107 1,023
Tyr 490 488 511 474 458 393 103 73 107 452 249 105 93
Phe 700 698 705 677 668 60 607 572 571 647 580 598 558
Lys 938 978 985 957 939 823 799 778 804 886 78 807 781
NH; 179 190 200 200 204 182 215 227 260 183 182 208 238
His 367 382 404 393 388 334 337 340 330 361 332 343 345
Arg 779 915 888 852 853 679 237 165 24 742 595 380 204
Pro 715 731 722 696 717 635 661 639 609 671 608 628 565
Trp 196 190 184 177 170 189 185 182 184 189 190 188 186
Total 15108 15314 15,338 14,894 14,852 13468 12,918 12,382 12,468 14,569 12,870 12,987 12,264
TEAAPTAA® 0.39 038 039 039 038 038 040 040 040 038 039 040 040
AA* score 100 100 100 100 100 100 100 100 100 100 100 100 100

' storage time(days)

2 TEAA, total essential amino acid
* TAA, total amiono acid
4 AA, amino acid
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Table 7. Changes of vitamin B, and B, content in skipjack tuna viscera silage during storage
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Storage Acid L. bulgaricus L. plantarum

time treated fermented fermented
(days) B: B, B B, B: B,
0 0.09* 0.51 0.16 045 0.16 045
5 0.09 049 0.17 0.46 0.19 045
14 0.09 0.49 0.18 0.49 0.19 046
42 0.12 047 0.20 0.52 0.21 048

* mg/t00g
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Table 8. Changes of color values' in skipjack tuna viscera silage during storage

Acid L. bulgaricus L. plantarum
Items® treated fermented fermented
0 5 14 42° 0 5 14 42 0 5 14 42
L 415 412 405 389 382 395 374 370 370 355 361 364
a 26 2.5 25 27 36 3.7 38 37 38 41 39 43
b 02 06 -08 -11 0 12 -05 -10 0 -14 -13 -06
AE 574 577 584 600 607 594 615 619 620 635 629 626
' color expressed in Hunter color values
2 |, lightness; a, redness; b, yellowness; AE, brownness
* storage time(days)
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