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Tris

Adenosine triphosphate

Docosahexanoic acid

. Dried matter

. Gonad somatic index

. Inactivation rate constant

. Moles of sugar added to 1 kg of Mf
. Miofibrillar

. Numbers of fish

NMR :

Nuclear magnetic resonance

. Correlation coefficient

. Tris (hydroxmethyl) aminomethane
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Table 1. Body size, GSI, condition factor, general components and extractive nitrogen of horse mackerel

caught offshore from Nagasaki

More than 24cm in fork length

: o~ % i Crude Crude  Extractive
Date sampled Fori{ Ier)lgth 5 B;d(y 5 Body(:)elght asi* Condltlfzﬂ Mc(x;ﬁt;;re Cru(d;‘;lpld protsin sk i
om epth (cm, factor (9%) (%) (mg/100g)

1998/ 21st Oct. n=45 245 *= 0§ 6.7 + 04 2216 £ 173 01 £ 01 142 =+ 08 738 5.2 20,5 14 399.5
1999/ 20th Aug. n=5 274 =+ 1.1 72 £ 02 2960 %+ 215 01 = 01 145 *= 08 720 6.3 20.6 14 365.0
Tth Sep. n=5 257 % 06 6.8 + 0.1 2472 £ 176 02 * 01 146 = 06 67.3 12.0 194 1.3 3415
16th Sep. n=5 247 * 05 68 =04 2367 =% 185 03 %+ 02 156 =+ 1.1 69.9 86 210 1.3 3928
29th Sep. n=5 284 *+ 08 73 £ 02 3258 = 140 02 * 02 142 = 03 68.1 10.9 20.9 1.3 343.2
5th Nov. n=5 249 * 04 6.2 + 02 2068 = 100 03 * 00 134 =+ 04 75.5 26 21.4 16 3918
18th Nov. n=5 252 1.0 6.6 & 0.2 2238 = 193 04 =+ 05 140 + 06 73.7 4.4 20.8 1.5 361.9
2000/ 12th Jan. n=5 269 % 03 70 £ 01 2832 = 138 35 = 08 145 = 05 69.9 8.7 207 14 325.2
28th Mar. n=5 253 %07 70 = 03 2448 = 205 65 £ 1.2 151 *= 05 728 5.8 200 1.3 3614
13th Apr. n=3 247 =07 58 + 02 186.3 = 101 38 =+ 26 124 *= 08 75.5 20 218 14 3448
17th Apr. n=5 254 %+ 03 64 £ 0.2 2316+ 26 54 *+ 13 141 =+ 06 75.4 3.1 20.3 14 365.7
Average 25.7 6.7 2458 = 14.2 72.2 6.3 20.7 1.4 363.0

20 to 24cm in fork length
1998/ 22nd Jun. n=45 212 = 09 53+ 03 1356 £ 16.2 01 = 0.2 143 = 1.1 71.8 15 205 14 436.3
28th Jul. n=45 222 *= 09 55 = 04 167.7 = 229 01 = 01 151 = 01 742 46 208 1.6 444 1
27th Aug. n=45 217 + 08 55 £ 0.2 1400 = 11.0 01 £ 01 137 += 08 75.2 35 20.7 1.5 4220
22nd Sep. n=45 230 * 06 57+ 02 1777 £ 113 02 =% 02 147 += 05 71.4 1.4 206 14 426.2
1999/ 6th Jul. n=10 214 = 06 55 =03 1427 £ 143 00 = 041 146 = 08 69.7 85 205 14 3980
15th Jul. n=7 230 %08 6.0 £ 0.1 1833 = 127 trace 150 = 06 68.8 10.6 19.2 13 3453
11th Aug. n=19 206 = 05 53 = 0.2 1286 = 838 03 = 02 148 *= 05 720 14 205 1.3 3741
20th Aug. n=10 217 £ 08 6.2 £ 04 1570 £ 215 00 %= 00 154 += 086 721 6.4 20.5 14 389.7
9th Sep. n=20 221 =+ 06 61 £ 03 1585 + 150 00 £ 0.1 147 = 08 72.9 5.4 205 1.5 38838
25th Sep. n=7 214 09 55 =03 1450 = 207 01 = 02 146 = 06 731 59 2186 1.5 366.3
18th Oet. n=20 221 =07 59 = 03 1582 £ 170 01 * 02 147 = 06 71.0 7.1 21.4 14 3380
19th Nov. n=5 206 =04 51 02 11719 £ 5.1 02 £ 02 135 = 06 721 6.7 201 15 339.7
30th Nowv. n=10 216 = 0.7 55 % 03 1454 = 169 05 *= 03 143 = 11 737 52 203 1.4 3414
9th Dec. n=7 212 =08 53 = 03 1260 = 194 02 = 03 131 = 07 751 4.1 211 1.5 3588
14th Dec. n=18 218 = 06 54 += 02 1417 £ 120 07 = 04 135 = 07 73.1 54 208 1.5 361.9
2000/ 26th Feb. n=10 21.7 &= 0.7 55 + 02 1431 = 179 48 = 1.2 139 £ 05 76.0 28 205 15 3515
9th Mar. n=10 210 %= 09 53 = 03 1355 = 160 62 £ 1.0 146 = 09 75.8 23 209 14 355.0
13th Apr. n=7 220+ 1.1 54 £ 0.2 1466 = 185 45 £ 12 138 £+ 09 733 5.0 204 14 359.9
26th May n=7 203 %= 04 50 = 0.2 1197 £ 78 20 = 10 144 £ 05 722 1.3 207 1.4 343.7
Average 21.6 5.5 145.8 - 14.4 72.8 5.9 20.6 1.4 375.8

|
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Table 1. Continued

Less than 20em in fork length

K 1 =7 VOKEMLEEEMEICB T 5%

; 4 i 7 Crude Extractive
Fork length Body Body weight il Condition Moisture  Crude lipid p i
Date sampled GSI ¥ protein nitrogen
(cm) Depth (cm) (g) factor (%) (%) (%) ash(%) {mg/100g)
1997/ 20th Nov. n=45 187 £ 1.1 46 £ 03 965 £ 155 02 = 02 147 £ 09 76.0 31 206 1.6 416.3
19th Dec. n=45 175 = 05 44 £ 03 790+ 78 02 % 02 149 = 11 6.4 28 208 1.5 3954
1998/ 21stJan. n=45 149 £ 05 34 & 01 442 = 42 04 £ 03 128 =+ 05 18.2 1.5 19.3 16 408.8
17th Feb. n=45 169 * 06 40 £ 02 640 = 6.2 01 = 01 134 = 08 713 1.7 204 1.5 417.9
26th Mar. n=45 180 = 05 46 = 03 1014 = 115 05 + 05 139 += 07 72.7 6.5 20.6 14 420.0
17th April n=45 190 *= 05 48 £ 0.2 1022 = 112 06 + 04 146 = 08 748 45 205 14 4474
18th May n=45 189 = 03 47 £ 0.2 1044 = 22 01 £ 01 154 = 1.0 mna 86 201 13 4754
1999/ 13th Jun. n=10 193 = 09 52 %= 04 1115+ 176 04 = 07 163 = 05 69.3 1.1 19.8 T2 401.4
1st Oct. n=10 197 = 05 50 £ 03 1137 72 0.1 £+ 041 149 = 05 .4 12 212 14 3679
22nd Oct. n=13 153 =08 42 =03 483 9.7 trace 134 = 11 76.2 24 203 1.6 334.2
4th Nowv. n=20 151 = 06 40 + 0.2 471 £ 55 trace 138 = 07 78.1 T2 201 17 380.4
19th Nov. =8 189 = 07 48 =02 924 = 496 03 £ 00 138 = 08 75.5 4.0 19.9 1.6 3446
9th Dec. n=6 1985 % 0.2 49 £ 03 1037+ 91 08 x= 02 139 = 08 74.6 92 20.1 1.5 341.6
2000/6th Jan. n=10 161 + 0.7 42 £ 03 566+ 68 03 £ 01 136 = 05 783 1.4 201 1.5 392.7
12th Jan. n=7 198 * 0.7 51 =02 1138 + 136 04 £ 03 151 £+ 1.1 748 39 208 15 391.8
2nd Feb. n=10 189 = 0.7 48 + 01 1103+ 80 27 + 14 140 = 0.7 759 3.6 201 1.4 355.5
26th Feb. n=10 184 = 05 46 =03 840 £ 73 19 = 12 134 £+ 04 174 14 19.2 1.6 369.2
2nd Mar. n=10 179 % 06 47 £ 02 870+ 84 07 * 05 151 £ 05 736 5.2 19.8 1.5 357.6
13th Apr. n=10 189 + 04 46 = 01 89.7+ 64 05 £ 03 132 £ 03 754 2.8 20.7 15 3385
26th Apr. n=10 187 £ 05 48 =02 982 + 81 02 = 03 151 = 05 69.3 92 19.6 1.3 3524
9th May n=8 195 £ 05 50 = 0.2 1041 113 19 = 20 141 = 05 74.0 5.3 20.5 14 3455
18th May n=8 195 £ 0.6 50 £ 02 1041 %= 113 1.9 + 20 141 =+ 05 74.5 3.8 21.0 14 350.4
Average 18.2 4.6 89.2 = 14.3 74.8 44 20.2 1.5 3820

Data are the Mean = Standard deviation. All samples were caught by medium— and small- type purse seiners.
*' 100 % Gonad weight / Body weight
*2 1000 X Body weight / (Fork length)®

Table 2. Body size, GSI, condition factor, general
caught in the East China Sea (bull trawl seine)

components and extractive nitrogen of horse mackerel

More than 24cm in fork length

e . o Crude Crude Extractive

Date sampled Fnrl;cl:.r)lgﬂ'l BOd(!:::;Dm Body weight (g) as” C;ndltlzn M?:::l;m Gru(d;;lpld protein ash nitrogen

i (%) (%)  (mg/100g)
1999/ 14th Jun. n=4 257 %= 08 6.2 == 03 2415 £ 319 23 £ 23 142 £ 18 738 53 212 1.5 3448
Gth Jul. n=1 250%x - 54 - 2204 = - 10 = - 147 £ - 714 8.0 203 1.3 3220
4th Aug. n=2 250 +12 62 = 02 1989 = 0.1 01 = 01 128 == 18 758 4.3 19.0 1.5 285.8
10th Dec. n=7 246X 04 61 X 02 2080 £ 157 03 = 03 140 £ 08 71.2 85 193 1.5 31a
2000/ 18th Jan. n=7 267 17 66 = 04 2612 £ 473 07 x 07 137 £ 08 720 7.2 202 1.6 3282
16th Feb. n=5 287+ 14 69 = 04 3046 £ 540 23 = 21 128 £ 0.9 75.6 iz 204 15 3874
8th Mar. n=2 323 %32 81 £ 06 4632 = 861 38 £ 17 138 £ 15 125 6.2 18.6 1.4 296.8
30th Mar. n=3 255 %08 6.2 & 0.2 2008 £ 215 12 = 10 122 = 10 76.0 38 19.0 1.5 2725
19th Apr. n=3 270+ 47 68 + 08 2038 = 1429 41 % 21 143 = 15 75.0 4.1 202 1.4 313.5
Average 26.7 6.5 266.8 = 13.6 73.7 5.6 19.9 1.5 318.1

20 to 24cm in fork length
1989/ 14th Jun. n=10 208+ 08 51 £ 03 1374 = 186 02 = 02 153 = 09 AR 8.2 19.7 14 3B0.4
Bth Jul. n=10 208 £04 53 £ 02 1385 £+ B9 01 £ 01 154 £ 0.7 na 92 186 1.2 269.9
4th Aug. n=9 212+09 51 % 03 1415 £ 175 01 = 01 147 = 05 T0.8 8.1 19.3 1.5 3136
9th Sep. n=10 218 =+10 56 = 03 1576 = 202 01 £ 01 148 + 0.7 703 95 1941 1.4 3234
28th Sep. n=9 21909 58 % 02 1546 = 106 02 * 02 147 £ 14 na 17 19.4 1.6 2716
28th Oct. n=11 223 *+16 54 %= 02 1452 £ 102 02 = 02 133 = 21 740 6.3 19.2 1.2 269.0
19th Nov. n=10 229 £ 05 59 £ 02 1708 = 148 02 £ 02 142 = 08 T34 6.6 204 15 2789
10th Dec. n=7 238*03 60 % 02 1911 £+ 70 03 £ 03 141 = 04 69.6 11.1 18.7 1.5 269.5
2000/ 19th Jan, n=8 221 *09 53 * 02 1416 £ 205 02 =+ 02 131 = 08 76.0 30 199 1.7 2826
16th Feb. n=5 215*x12 53 *x 02 1300 = 198 02 *x 02 129 = 04 78.5 11 19.6 1.6 2823
8th Mar. n=8 220%x13 54 = 03 1372 = 256 05 % 05 128 £ 05 775 20 19.6 1.7 2935
30th Mar. n=9 215+ 08 55 % 03 1388 = 157 13 = 14 140 = 05 76.2 25 188 1.6 265.6
19th Apr. n=5 210+13 53 % 05 1316 = 2786 15 £ 13 140 = 09 7.2 3.1 18.3 1.5 2756
Average 21.8 5.5 147.4 - 14.1 73.7 6.1 19.4 1.5 290.9
Less than 20cm in fork length

1999/ 14th Jun. n=7 191 x£05 48 = 02 10801 = 47 02 = 02 156 = 04 732 6.2 195 1.5 3248
Gth Jul. n=5 18005 49 + 02 1057 £ 141 01 £ 02 153 = 186 721 10.0 18.6 1.2 264.0
4th Aug. n=10 173 £ 13 44 £ 03 801 £ 183 01 £ 02 154 = 09 76.5 4.6 18.0 16 263.2
Sth Sep. n=9 18008 &1 %= 04 1062 = 171 trace 154 = 15 737 6.7 184 14 286.3
29th Sep. n=19 148 £ 08 39 = 02 433 %= 6.9 trace 132 = 09 6.6 34 192 1.5 256.7
28th Oct. n=11 166 £ 1.0 44 £ 02 666 = 113 trace 144 = 09 711 4.3 182 1.1 2371
19th Nov. n=10 170 £ 068 48 = 04 Mo %= 93 trace 143 = 06 75.1 43 19.1 1.5 254.0
10th Dee. n=10 172 = 0.7 45 = 03 j08 = 107 trace 137 £ 08 71.5 8.7 19.8 16 2950
2000/ 19th Jan. n=10 169 = 09 39 = 03 59.1 £ 114 trace 122 = 08 786 1.6 19.4 18 277.0
16th Feb. n=6 177 £ 22 42 = 0.7 731 = 274 trace 126 = 08 79.0 0.8 19.6 1.6 306.3
8th Mar. n=8 18705 46 £ 02 805 %= 8.4 trace 124 = 08 718 2.5 185 17, 2135
30th Mar. n=7 11510 43 = 03 701 £ 114 trace 129 = 048 785 15 18.6 1.7 2838
159th Apr. n=10 7190 +06 48 + 0.1 973 &= 109 01 + 05 142 = 0.7 76.2 28 18.2 14 274.7
Average 17.7 4.5 79.5 i 14.0 75.8 43 18.9 1.5 272.3

Data are the Mean = Standard deviation. All samples were caught by bull traw| fishery. " and 2* are the same as in Table 1
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Table 3. Body size, GSI, condition factor, general components and extractive nitrogen of horse mackerel

caught in the East China Sea (purse seine)

20 to 24cm in fork length

i : Crude Crude Crude Extractive

Date sampled For]; Ier;gﬂ'l Bnd(y D‘;m'h Body weight (g) as*' Gondm:;n M(}I;‘t"')'r lipid protein  ash nitrogen

o e s ¢ (%) _ (%) (%) (mg/100g)
1997/ 5th Jul. n=45 213 £ 186 55 = 0.2 1462 = 104 00 %= 01 152 £ 0.7 68.2 12.5 19.2 1.2 376.4
27th Aug. n=45 206 = 1.1 51 + 0.2 1293 £ 211 02 += 02 144 = 06 709 9.3 194 1.3 349.1
26th Sep. n=45 215 = 08 52 = 02 1327 = 164 02 = 03 134 = 08 7.9 12 19.6 156 3458
24th Oct. n=45 218 £ 05 53 = 041 1451 = 116 01 *= 01 140 =+ 08 721 8.0 193 15 369.4
1998/ 23rd Apr. n=45 208 =08 50 £ 0.2 1312 £ 135 03 = 06 146 = 09 T4.7 4.7 20.2 15 399.1
21st May n=45 207 = 04 52 = 0.1 1319 = 8.1 02 = 02 149 =+ 06 T4 8.2 200 14 3782
18th Jun. n=45 210 %09 53 £ 01 1380 = 98 02 + 02 149 = 1.0 69.4 107 194 13 3873
1999/ 21st Jul. n=10 223 + 04 52 £ 0.2 1544 = 83 01 %= 01 139 = 03 mni 15 19.8 13 3248
2000/ 11th May n=8 205 % 05 52 *+ 02 1250 = 114 07 £ 07 144 = 06 701 8.3 203 1.4 346.8
Average 21.2 5.2 137.1 - 14.4 71.2 8.5 19.7 1.4 365.2

Less than 20cm in fork length

2000/ {1thMay _ n=8 188 £06 47 = 01 060 = 74 01 % 02 145 = 06 _ 701 50 198 14 3759

Data are the Mean = Standard deviation. All samples were caught by large— and medium— type purse seiners.

*! and ** are the same as in Table 1.

Table 4. Body size, GSI, condition factor, general components and extractive nitrogen of horse mackerel

caught offshore from Tsushima

More than 24cm in fork length

. o . Crude Crude Crude Extractive

Date sampled Forl; Ie;gth Bod(y D;.pth Body(;e ight asr™ Condltlzn Mc?;;l;r lipid  protei ash nitrogen

om o factor n (%) n(%) (%) (me/100g)
1997/ TthNov. n=45 245 = 1.0 62 +02 1941 £ 115 03 £ 01 133 £+ 04 76.2 3.1 19.7 16 361.5
17th Dec. n=45 249 *+ 14 60+ 03 2072274 03=x03 135 = 048 751 45 207 1.4 ans
1999/ 20th Aug. n=7 249 * 09 64 02 2284 %187 00=x=0.1 149 = 05 68.3 125 178 1.2 3483
20th Sep. n=7 281 £ 1.2 74 02 3389205 03=x01 137 = 08 68.0 119 19.2 1.3 3214
29th Oct. n=8 251 + 08 6.4 + 0.2 2225 & 164 02 =03 140 + 05 75.1 4.5 19.5 1.3 360.6
Average 25.7 6.5 2382 = 13.9 725 7.3 19.4 1.4 352.7

20 to 24om in fork length
1998/ 30th May n=45 205 %+ 1.2 50 + 0.3 1350 = 227 02 %01 155 = 10 715 8.7 19.6 360.2
4th Aug. n=45 213 = 1.1 54 = 03 1385 = 215 02 £ 041 144 = 05 68.8 11.8 19.2 14 3837
1999/ 20th Aug. n=7 235 * 06 6.0 = 02 1872 = 174 0.1 03 144 += 06 69.7 10.6 18.4 1.2 346.6
20th Sep. n=1 239 £ - g2& = 1942 =+ - trace 142 £ - 737 54 19.9 1.3 3474
2000/ 3rdMay n=6 207 % 04 54 += 0.1 1492 = 78 0.1 % 0.1 170 = 089 61.9 18.5 175 12 3256
Bth Aug. n=9 207 * 08 53 + 0.2 1283 + 124 trace 144 + 08 73.4 6.3 200 1.3 368.0
Average 21.8 5.6 155.6 = 15.0 69.8 10.2 18.1 3 355.2
Less than 20cm in fork length

1908/ 29th Apr. n=45 185 *+ 1.4 44 += 04 M3+ 211 0407 143 = 1.1 69.0 11.2 185 1.3 370.3
2000/ 19th Mar. n=8 193 = 04 49 + 02 1067+ 79 0101 149 + 08 70.7 9.0 189 13 3720
Tth Apr. n=9 192 + 04 49 + 02 1165 = 7.3 trace 16.3 = 06 67.8 1.9 18.1 1.2 368.2
15th Jun. n=10 193 + 09 50 + 03 122.8 = 184 trace 171 =+ 09 59.0 237 176 2 294.0
Average 19.1 4.8 109.3 - 15.7 66.6 14.0 19.0 1.2 351.1

Data are the Mean *+ Standard deviation. All samples were caught by medium— and small- type purse seiners.

= 2 .
and © are the same as in Table 1.
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Table 5. Colors of horse mackerel

Tsushima

caught offshore

Offshore from Nagsaki

from Nagasaki, in East China Sea
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and offshore from

Part 1 Part 2
L a’ b c* L a b* (3
M"zr:::‘" 1998/ 21st Oct. 403 =28 -10 03 -17 = 16 23 + 11 838+30 -09+03 13 =15 19 =+ 11
20 to 24cm 1998/ 22th Jun, 450 = 43 -07 =08 -04 = 17 18 £ 07 822 £29 -10 £ 03 11 £10 16 * 08
28th Jul. 356 +£35 -08 =07 -24 + 03 26 = 04 803 %35 -11 % 05 07 =089 16 = 04
27th Aug. 359 £51 -22+09 16+ 11 30+ 08 833+43 -19+ 06 09 +23 29+ 12
22nd Sep. 334 +24 -09+04 03+ 10 14+ 02 826 +24 -16+07 15+16 25+ 13
Less than 1997/ 20th Nov. 385 £48 -19 +07 -03 + 14 23 = 09 799 +52 -13 =+ 07 32 *16 36+ 15
20cm 19th Dec. 336 +£387 -15+07 -11+ 10 22+ 06 849 +19 -21+ 07 1919 33+ 08
1998/21st Jan. 369 =55 -14 =05 03 = 21 22 &+ 1.1 838 =x27 -11 % 06 25 +1.3 29 = 11
17th Feb. 3BI9 +21 -1.7+05 14+ 15 25+ 11 788 32 -14 %+ 05 41 + 1.6 44 = 15
26th Mar. 358 +82 -17+08 00+ 19 24+ 07 791 +65 -08+ 07 3125 36+ 19
17th April 380 £53 -15 07 12+ 15 23 + 08 823 =37 -14 %= 06 28 +16 32 =+ 15
18th May 409 =28 -12 +05 03+ 19 20+ 11 850 %33 -10 % 03 21 + 18 26 £ 1.3
Average 376 14 0.2 72 82.2 13 2.1 2.8
In East China Sea’
Part 1 Part 2
L* a’ b c* L a b* c*
20 to 1997/ 5th Jul. 387 45 -13 08 -09 = 14 21+ 06 808 29 -05 % 04 16 =05 1.7 + 05
27th Aug. 392 +41 -08+04 -23+ 10 25+ 08 807 +43 -05+ 02 1007 12+ 06
26th Sep. 400 +36 -10+04 -03+ 10 14+ 06 792 +27 -06=+03 24+12 25+ 12
24th Oct. 358 £39 0707 -22%+ 15 26+ 13 778452 03+ 06 3010 30+ 11
1998/ 23th Apr. 339 =38 -07 +06 06+ 17 18+ 08 768 +47 -07+ 06 28 +22 33+ 16
21st May M6 +41 -13+086 08+ 13 19+ 06 847 +23 0905 39 +11 40+ 10
18th Jun. 402 +34 -14+04 -14+ 14 23+ 07 818+27 09+ 05 2807 30+ 08
Average 385 =10 0.8 2.1 80.2 —0.6 25 2.7
Offshore from Tsushima
Part 1 Part 2
Lt a. b* CO L* a* bt C‘
More than 1997/ Jth Nov. 342 =31 -08 =056 -18 = 10 20 + 1.0 798 =52 -05 * 03 382 =16 36 =% 15
24cm 17th Dec. 345 +17 06206 -24+ 10 26+ 07 849 +19 02+ 03 19 =18 33+ 08
20to 1998/ 30th May 335 * 41 -07 £05 -08 = 06 13 + 03 783 £57 -05 + 05 14 =05 16 04
4th Aug, 420 +41 -10+04 -02+ 11 21+ 10 813+31 -05+ 03 22 +10 23+ 09
Le;g::’“ 1998/ 28th Apr. 423 +£57 -09 +£09 01+ 28 26+ 14 772 +28 06+ 03 24 + 11 25+ 1.1
Average 37.3 -08 1 21 80.3 ~05 2.2 2.7

All data are the Mean==Standard deviation for 10 samples. Part 1and 2 are shown in Fig.3.

*All samples were caught by large— and medium— type purse seiners.
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Fig. 6. Sampling area of horse mackerel.
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Table 6 IZ/R L7zo BAEY A XDFIZ/NE - 721998
FLRAEBRVIEAOHKADRILE LAEDFY
fEIZZhZFN21.4+1.TemB & UF144.0+31.5g, ZH
BEIZFNENTINE L U21.9% TH 72,
SRR I B B 6 LR LG, 2~5 A D

Table 6. Body size, GSI and general components of sample horse mackerel

Fork

Crude

Batarsadiolad jongth Body \':?lght GS*'2 Moisture Crude lipid P Crude ash
1 (g) (%) (%) (%)
(cm) (96)

1998/ 18th Nov. 222 =06 1536 = 13.7 02 £ 0.2 76.7 3.1 19.8 1.3
16th Dec. 15.9 £ 0.7 588 += 6.1 0.1 = 0.1 79.7 1.5 18.6 1.3
1999/ 13th Jan. 20.1 =0.8 1118 = 11.1 09 = 05 71.6 2.1 19.8 1.5
8th Feb. 238 =07 193.7 &= 184 34 14 76.3 3.5 20.1 1.6
9th Mar. 196 =09 118.1 = 154 21 % 1.2 74.7 6.0 19.3 14
6th Apr. 204 =07 1270 £ 111 22+ 10 74.3 6.6 19.7 1.3
10th May 204 =08 1303 = 169 21+ 1.2 70.2 99 19.7 1.2
7th Jun. 194 =05 104.9 = 227 05 x 06 70.6 8.8 194 1.3
6th Jul. 216 =07 1475 = 151 0.0 = 0.1 731 7.7 19.9 1.3
11th Aug. 206 =05 1286 = 88 03+ 02 718 8.8 19.6 1.3
9th Sep. 221 +£06 158.5 = 15.0 00 = 0.1 73.8 52 20.0 1.3
18th Oct. 221 x£0.7 158.2 = 17.0 01 =% 02 731 59 20.3 1.3
5th Nov. 246 =09 1973 = 19.0 01 02 771 2.2 20.2 14
14th Dec. 219 =06 141.7 = 120 07+ 04 757 3.1 21.0 1.4

*! Mean= standard deviation. (n=20)
*2 GSI=100 X Gonad weight/Body weight.
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Table 7. The meat pH and Hunter's whiteness, moisture and crude lipid of kamaboko gel from horse mack-

erel caught offshore from Nagasaki

Hunter's whitness

Hunter's whitness

pH (heating at 30°C for (heating at 90°C for Moisture (%) Crude lipid (%)

Date sampled 20 min) 2 hours)
NL® FW'™ ASW™ NL FW. ASW. NE FW ASW. NL FW. ASW. NL FW. ASW.
1998/ 18th Nov. 639 643 677 444 536 528 602 687 678 739 786 785 31 16 16
16th Dec. 657 673 701 409 466 465 538 586 593 768 775 792 14 13 1.0
1999/ 13th Jan. 647 678 706 428 499 491 569 638 637 741 789 784 21 17 17
8th Feb. 618 665 699 447 530 518 561 642 629 728 786 790 34 22 18
9th Mar. 646 683 708 468 539 546 598 651 655 720 786 784 59 34 36
6th Apr. 648 681 709 493 557 561 584 662 634 712 786 787 64 40 36
10th May 634 685 712 498 576 570 627 708 690 678 787 788 96 45 47
7th Jun. 604 666 684 492 556 557 589 667 655 698 785 788 86 3.2 32
6th Jul. 629 675 701 516 572 561 627 687 698 700 783 788 75 32 29
11th Aug. 630 683 710 516 571 561 627 698 687 686 787 786 85 30 33
9th Sep. 646 679 703 491 551 539 622 713 707 707 786 787 50 17 19
18th Oct. 625 662 702 493 562 561 594 690 667 695 788 788 57 20 17
5th Nov. 643 672 702 417 502 488 548 623 618 737 792 791 21 15 1.2
14th Dec. 622 645 675 484 561 557 591 662 649 720 790 789 30 25 23

*T'/N.L" means no leaching

*2‘EW.’ means fresh water leaching.
*‘A.SW. means alkaline salt water leaching.
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Fig. 7. Temperature-gelation curves of kamaboko gel from horse mackerel caught offshore from Nagasaki.
The solid and dotted lines represent the jelly strength of kamaboko gel heated for 20 min and 2 hours,
respectively. Numerals show the score for the strength of samples evaluated by the folding test : '1',
broken into two parts, and '2, cracked when a 0.5ecm thick disc was folded in half, '3, broken, '4,
cracked, and 5, not cracked when the disc was folded into four.

A, paste; [, raw jelly; O, kamaboko jelly; @, disintegrated gel.
N.L', T.W." and'A.S.W." mean 'No leaching.!, 'Fresh water leaching.’, and 'Alkaline salt water leach-

ing.', respectively.
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Fig. 8. The seasonal changes in breaking strength,
strain, free moisture of kamaboko gel heated at 40
C, and"setting"properties of kamaboko gel from
horse mackerel caught offshore from Nagasaki.
O, No leaching; X, Fresh water leaching; A,
Alkaline salt water leaching.
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Fig. 9. The seasonal changes in breaking strength,
strain and free moisture of kamaboko gel heated
at 60°C for 20 min. The symbols are the same as
in Fig. 8.
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Heating at 90°C for 20 min.

Breaking strength (g)
I R T NE= "
8 8 8 8 8 8

8

Table 8. The seasonal changes in the "disintegration”
properties of kamaboko gel from horse mackerel
caught offshore from Nagasaki

Disintegration=index"'

1999/ Mar. Jun. Sep. Now.

NL 88.4 756 69.4 77.0
Fw.* 90.0 85.2 70.6 73.5
ASW™ 91.2 90.6 59.4 66.4

T = Bogia/Sare ) X 100

*2* Abbreviations are the same as in Table 2.
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Fig. 10. The seasonal changes in breaking strength, strain and
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free moisture of kamaboko gel

heated at 90T for 20 min and 2 hours. The symbols are the same as in Fig. 8.
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Fig. 11. The changes in temperature of fish meat
heated at 40, 60 and 90C respectively in the water
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O, Heated at 40C; A, Heated at 60°C; X, Heated
at 90C.
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Fig. 12. Changes in breaking strength and strain of kamaboko gel from frozen surimi stored at
-25C. @, and A, are the kamaboko gel heated at 40C for 60 min before heated at 90T for
30min and heated at 90C for 30min respectively. Open and closed symbols are kamaboko gel
from surimi without and with sugar respectively.
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Fig. 13. Changes in jelly strength of kamaboko gel from frozen surimi stored at
-25TC. "O" are the surimi without sugar, "X", "[J", "A" and "@", are the
surimi added with 2.5, 5.0, 7.5 and 10.0% of sugar to weight of surimi.

* Datas are expressed as percentage of jelly strength to those before frozen.
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Fig. 14. Changes in total Ca-ATPase activity of myofibrils of surimi from horse mackerel
during storage at -25C. Symbols in the figure are the same as in Fig. 13.
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Table 9. A constant of inactivating speed of total
myofibrillar Ca-ATPase in surimi from horse
mackerel during storage at -25T

Conc. (%)  kpi % kpy'

Control 29.1 1.6
Trehalose 25 9.7 4.3
5.0 10.5 14

75 92 08

10.0 12.2 3.0

Sucrose 75 21.3 1.3

50 141 25

15 8.8 1.4

10.0 12.9 24

Glucose 2.5 28.2 2.8
50 22.2 24

75 28.0 1.1

10.0 14.3 1.0

Sorbitol 25 280 27
5.0 17.6 1.7

1.5 15.0 20

10.0 20.1 3.0

- kpy and kp, mean first and second steps of

inactivating speed respectively.
*zkm and kp, are the slope of straigt line shown
in Fig. 14.
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Fig. 15. Effect of sugar on the amount of unfrozen
water in surimi from horse mackerel during
storage at -25C. Sugar were added 5% to the
weight of surimi. @, glucose; £, trehalose; X,
sucrose; &, sorbhitol; O, control.
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Table 10. Relations among total Mf Ca-ATPase activity of myofibrils, amount of unfro-
zen water in surimi and jelly strength of kamaboko gel from horse mackerel during
storage at -25TC

Jelly strength (' - Jelly strength (X) ATPase activity (X)
-ATPase activity(¥)"”” — Unfrozen water™ (¥) - Unfrozen water(Y)

Control  Y=04X-287 ¥=0.0005X+0.21 ¥=0.001X+0.238
(+=0.90, p<0.005) (+=0.84, p<0.01) (+=0.97, p<0.001)
Treahalose Y=0:4X~-545 Y=0.0013X-0.16 ¥=0.002 X+0.192
(r=0.69, p>0.05) (r=0.87, p<0.005) (r=0.93, p<0.001)
Sucrose  "=0-8X-305.7 ¥=0.0020.X-0.65 ¥=0.002 X+0.109
(r=0.82, p<0.05) (r=0.78, p<0.05) (r=0.93, p<0.001)
Glucose  Y704X-11.9 ¥=0.0009.X+0.20 ¥=0.002.X+0.335
(r=0.86, p<0.01) (r=0.96, p<0.001) (r=0.92, p<0.001)
Sorbito]  Y=04X-41.0 ¥=0.0015X+-0.33 ¥=0.003X—0.101

(r=0.84, p<0.01) (r=0.88, p<0.005) (r=0.96, p<0.001)

*1-3 mean jelly strength of kamaboko gel (g *cm), total Mf Ca—ATPase activity of myofibrils
(Pi 4t mol/min/4g of meat) and amount of unfrozen water in surimi (gH,0/gDM) from horse

mackerel respectively.
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Fig. 16. Seasonal changes in fatty acid composition of dorsal muscle of horse mackerel. 'O, 'A' and
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