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Seasonal Variations in the Kamaboko Gel Forming Ability
of Horse Mackerel Meat Paste
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Nagasaki Prefectural Institute of Fisheries, Nagasaki 851-2213, 2Faculty of Fisheries, Nagasaki University,
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The seasonal changes in the kamaboko-forming ability of horse mackerel caught in large quantities by purse

seiners between November 1998 and December 1999 offshore from Nagasaki were investigated to clarify the

chemical characteristics for utilization as raw materials for fish jelly products. The kamaboko-forming ability of

pastes, which were prepared from the meat with no leaching (otoshimi) and with leaching in fresh water or alka-

line salt water, was low during and just after breeding from February to June. The paste prepared in this season

was characterized by difficult-setting and easy gel weakning. Although meat pastes leached with alkaline salt

water and fresh water showed similar setting and disintegrating characteristics, the former alleviated disintegra-

tion and enhanced the kamaboko-forming ability of the meat paste when heated at 90°C.
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Fig. 1. Sampling area of horse mackerel.
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Table 1. Body size, GSI and general components of sample horse mackerel
Date sampled Fork length Body weight GSI*12 Moisture Crude lipid Crude protein Crude ash
(cm)*! (g)* %) (%) %) %)
1998/18th Nov. 22.2+0.6 1563.6+13.7 0.2+0.2 76.7 31 19.8 1.3
16th Dec. 15.9+0.7 59.8+ 6.1 0.1£0.1 79.7 1.5 18.6 1.3
1999/13th Jan. 20.1+0.8 111.8+11.1 0.9+0.5 77.6 2.1 19.8 1.5
8th Feb. 23.8+0.7 193.7+18.4 34+14 76.3 3.5 20.1 1.6
9th Mar. 19.6+0.9 118.1+15.4 2.1+1.2 74.7 6.0 19.3 1.4
6th Apr. 20.4+0.7 127.0+11.1 2.2+1.0 74.3 6.6 19.7 1.3
10th May 204+0.8 130.3+16.9 21+1.2 70.2 9.9 19.7 1.2
7th Jun. 19.4+0.5 104.9+22.7 0.5+0.6 70.6 8.8 194 1.3
6th Jul. 21.6+0.7 147.5+15.1 0.0+0.1 73.1 7.7 19.9 1.3
11th Aug. 20.6+0.5 128.6+ 8.8 0.3+0.2 71.8 8.8 19.6 1.3
9th Sep. 22.1+0.6 158.5+15.0 0.0+0.1 73.8 5.2 20.0 1.3
18th Oct. 22.1+0.7 158.2+17.0 0.1+0.2 73.1 5.9 20.3 1.3
5th Nov. 24.6+0.9 197.3+19.0 0.1+0.2 77.1 2.2 20.2 1.4
14th Dec. 21.9+0.6

141.7+12.0 0.7+0.4 75.7 3.1 21.0 1.4

*1 Mean + standard deviation. (#n=20)
*2 GSI=100 x Gonad weight/Body weight.
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Table 2. The meat pH and Hunter’s whiteness, moisture and crude lipid of kamaboko gel from horse mackerel caught offshore
from Nagasaki

Hunter’s whiteness Hunter’s whiteness

pH (heating at 30°C (heating at 90°C Moisture (%) Crude lipid (%)
Date sampled for 20 min) for 2 hours)
NL* FW* ASWX* NL. FW. ASW. NL. FW. ASW. NL. FW. ASW. NL. FW. ASW.

1998/18th Nov. 6.39 6.43 6.77 444 536 52.8 60.2 68.7 678 73.9 78.6 785 3.1 16 1.6
16th Dec. 6.57 6.73 7.01 40.9 46.6 46,5 53.8 586 59.3 76.8 77.5 79.2 14 1.3 1.0
1999/13th Jan. 6.47 6.78 7.06 42.8 499 49.1 569 63.8 63.7 741 789 78.4 21 1.7 1.7
8th Feb.  6.18 6.65 6.99 44.7 53.0 51.8 56.1 64.2 629 728 786 79.0 34 22 1.8
9th Mar. 6.46 6.83 7.08 46.8 53.9 54.6 59.8 65.1 655 72.0 78.6 784 5.9 34 3.6
6th Apr. 6.48 6.81 7.09 49.3 55.7 56.1 584 66.2 634 71.2 78.6 787 6.4 4.0 3.6
10th May 6.34 6.85 7.12 49.8 576 57.0 62.7 70.8 69.0 67.8 78.7 788 9.6 45 4.7
7th Jun. 6.04 6.66 6.84 49.2 55.6 55.7 58.9 66.7 655 69.8 785 788 86 3.2 3.2
6th Jul. 6.29 6.75 7.01 516 57.2 56.1 62.7 68.7 698 70.0 783 788 75 3.2 29
11th Aug. 6.30 6.83 7.10 51.6 57.1 56.1 62.7 69.8 68.7 68.6 787 786 85 3.0 3.3
9th Sep. 6.46 6.79 7.03 49.1 55.1 539 622 713 70.7 70.7 786 787 50 1.7 1.9
18th Oct. 6.25 6.62 7.02 49.3 56.2 56.1 59.4 69.0 66.7 695 788 788 5.7 2.0 1.7
5th Nov. 6.43 6.72 7.02 41.7 50.2 48.8 54.8 62.3 618 73.7 792 79.1 21 15 1.2

14th Dec. 6.22 6.45 6.75 48.4 56.1 55.7 59.1 66.2 64.9 72.0 79.0

789 3.0 2.5 2.3

*1 “N.L.” means no leaching.
*2 ‘F 'W.’ means fresh water leaching.
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Fig. 2. 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 0.5 ¢cm thick disc was fold-
ed 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.’, ‘F.W.” and ‘A.S.W." mean ‘No leaching.’, ‘Fresh water leaching.’, and ‘Alkaline salt water

leaching.’, respectively.
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Fig. 3. 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 leach-
ing; x, Fresh water leaching; A, Alkaline salt water
leaching. The “‘Setting-index’ indicates the percen-
tage of “J.Sqpc.zn/J-Ss0°c.20 min” -
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Fig. 4. 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. 3.
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1998 F 11 A 684 4 AT T TE T ¢+ 2R %2R
L, 12 BicadcEmeEmsRL7: (Fig. 4), $7%4b

NI | -El ectronic Library Service



The Japanese Soci ety of Fisheries Science

258

B, ROOBEHICK N THLAD LR, EIEZ L
LY ARFEEFB R ON, £z, TOEMITERRIC
LALLM T, ROOEL W4 AEO Vit fh & HEs L
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Bz 12 AEO 7 I L I - 7o, MM AL 3
FZAE LT, 19984E 11 A4 5 1999 4F 4 BT <, 5
Rl BDdT10 B CHEMERZR LB, &
OEMIZEKATRLEEETH - 7o, EHARGRIT, B
WIS T REIS U o8 2R U, SRS 23 VRS i
K<, BB E)r -7, BREREHE TS LT
VAR, REE2EL T, EENG B K OB
MAPKEWEEZRL, EHAKGRMEEREZRL
7o bbb, REEBEL T, 7TIVAVEKBEICIIE
KA & LB L TR D OEEAERD G, AT TR
DRTFENZ O TOEAFENSHITT - Tz
», FAILGrOR)RTFOE®ICAELE»HD, Tho
PEKRIL D &7V A UK X » TEIRANICRE S
NTWABZ ERHERIEIN B,

*7-, B0ERICoWTC, Fig. 2R L3 B, 6 A,
9 AR XU 1l AOEE-7 LG, DEN L k325
Table 31Z/R L7z, FL BT 3 Ao Bl <3
FEWEEZRL TWA2, ERHIE CORDIERO%E
BB G AT o 7o, JHUSR L CTHKIBR & 7L
HUEKBAETIE, 3AL6AICHELTIALILA

Heating at 90°C for 20 min.

K, WA, FER, ik

Table 3. The seasonal changes in the ‘‘disintegration”
properties of kamaboko gel from horse mackerel
caught offshore from Nagasaki

Disintegration-index*!

1999/Mar. Jun. Sep. Nov.
N.L.*? 88.4 75.6 69.4 77.0
F.W.*3 90.0 85.2 70.6 73.5
A S W 91.2 90.6 66.4

59.4

¥ (1 J.Sus0ce20/J.Su50Co20 min) X 100.
*24 Abbreviations are the same as in Table 2.
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Fig. 5.
hours. The symbols are the same as in Fig. 3.
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The seasonal changes in breaking strength, strain and free moisture of kamaboko gel heated at 90°C for 20 min and 2
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Fig. 6. The changes in temperature of fish meat heated
at 40, 60 and 90°C respectively in the water bath. O,
Heated at 90°C; A, Heated at 60°C; x, Heated at 40°C.
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