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Abstract

As a part of investigation for more effecient utilization of squid viscera oil as a food source, we investigated the keep-
ing quality of fish burger containing emulsion containing curd emulsion formed from gelatin, water and refined squid
viscera oil. The pH and volatile basic nitrogen contents of the mackerel burger revealed a tendency to increase slightly
during 180 days of frozen storage. Viable cells and histamine contents of the mackerel burger were 3.6-6.4x10" CFU/
g and 50.7-61.4 mg/100 g, respectively. These values of burger were adequate in a food sanitation aspect. In fatty acid
composition, percentage of polyenes (PP) such as 20:5 and 22:6 slightly decreased, while that of saturates (SP) and
monoenes increased during frozen storage. The ratio of PP/SP of mackerel burger containing emulsion curd was 1.03
after 180 days of frozen storage. Determination of peroxide value, brown pigment formation and fatty acid com-
position, drip and jelly strength during frozen storage showed that lipid oxidation and deterioration of texture and
functionality of mackerel burger could be retarded by adding 0.2% sodium erythorbate and 6% emulsion curd.
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Table 1. Formula ingredients for preparation of mackerel

burger containing emulsion curd
Materials Product codes (g)
© G)
Mackerel meat 100 100
Pork 20 20
Soybean protein 3 3
Sodium chloride 2 2
Sugar 2 2
Monosodium glutamate 0.1 0.1
Polyphosphate 02 0.2
Sodium bicarbonate 0.4 04
Ginger powder 04 04
Emulsion curd - 6"
Sodium erythorbate - 0.2

" Emulsion curd formed from succinylated fish skin gelatin,
water and squid viscera oil (1:4:15, w/v/v).
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Table 2. Changes in moisture, pH and volatile basic
nitrogen (VBN) contents of mackerel burger containing

Table 3. Changes in viable cells and histamine contents of
mackerel burger containing emulsion curd during frozen

storage

Histamine

. Viable cells
Smgg;st;me (x10‘CFU/g) (mg/100 g)
©’ @) (C) G)
0 6.4% 6.2° 53.5%  50.7°
45 5.1° 49 548  523*
90 48 44 56.1% 55.3"
135 4.1° 40 57.2° 57.0%
180 3.9 36 614" 60.5°

"Product codes(C and G) are the same as shown in Table 1.
“Means within each experimental item with different super-sc-
ripts signi ficantly different(p<0.05).
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Table 4. Changes in peroxide value (POV) and brown
pigment formation of mackerel burger containing emul-

emulsion curd during frozen storage sion curd during frozen storage
. VBN . POV(me ) Brown pigment
V& 4 ;

©" ©G © © © © ©)’ G) ©) (G)
0 68.3% 659" 7.60° 7.60° 184 19.0° 0 6.2% 6.2 0.405" 0.371°
45 68.0" 65.67 764 767 203 206 45 18.6° 10.7° 0.489° 0.423
90 67.2% 65.2% 1.72° 778" 21.6* 23.0° 90 27.4° 19.5° 0.542° 0.468°
135 664" 653% 778 7.86° 232" 226" 135 37.3° 254° 0.585° 0.518°
180 66.1° 649" 7.85% 795 257" 266 180 48 314 0.646" 0.570°

"Product codes(C and G) are the same as shown in Table 1.
“Means within each experimental item with different
superscripts are significantly different(p<0.05).

"Product codes(C and G) are the same as shown in Table 1.
®Means within each experimental item with different sup-
erscripts are signi ficantly different (p<0.05).
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Table 5. Changes in Hunter color values of mackerel bur-
ger containing emulsion curd during frozen storage

Coloritems Product code” Storage time (days)
90 180
L © 4892 4848  46.76°
©G) 5272 5128 4905
a ©) 156  1.66° 3.32°
Q) 140° 291° 3.10°
b ©) 1142 11.24° 11.06°
G) 11.59 13.88° 12.05°
E © 4359 4398 4572
(e)) 39.90° 4194  43.66°

"Product codes(C and G) are the same as shown in Table 1.
"Means within each experimental item with different supe-
rscripts are significantly different(p<0.05).
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Table 6. Changes in fatty acid composition of mackerel
burgers containing emulsion curd during frozen storage

0 day 180 days

Fatty acids

©’ @G © ()
4:0 29 34 3.6 3.6
15:0iso 0.1 0.2 0.2 0.1
15:0 04 04 05 04
16:0iso 0.1 0.1 0.1 0.1
16:0 207 18.9 22.3 193
17:0 0.6 0.7 03 0.6
18:0 7.0 57 6.8 6.0
20:0 03 0.1 02 0.2
Saturates 321 29.5 34.1 304
16:1n-7 35 34 39 3.6
16:1n-5 02 03 03 0.3
18:1n-9 28.1 203 29.2 21.2
18:1n-7 3.6 42 33 3.7
18:1n-5 02 03 0.2 0.3
20:1n-9 2.6 4.0 2.8 43
20:1n-7 0.2 05 0.1 0.5
22:1n-9 29 37 24 39
22:1n-7 03 0.1 04 0.3
24:1n-9 03 0.1 02 0.2
Monoenes 419 37.1 42.8 383
16:2n-4 0.2 03 0.1 0.2
16:3n-4 03 04 02 0.3
16:4n-3 0.2 03 03 0.3
18:2n-6 7.2 47 715 5.0
18:2n-4 0.2 0.1 0.1 0.1
18:3n-3 0.9 0.9 0.6 0.7
18:4n-3 14 1.2 1.1 1.0
20:2n-9 ND 0.2 ND 0.2
20:2n-6 03 0.1 0.2 0.1
20:3n-3 0.2 03 0.1 03
20:4n-6 0.8 09 0.6 0.7
20:4n-3 04 04 02 0.3
20:5n-3 40 8.6 33 79
22:4n-6 0.1 0.1 0.1 0.1
22:5n-6 03 02 0.1 0.2
22:5n-3 0.7 0.5 0.6 03
22:6n-3 8.6 142 78 13.6
Polyenes 26.0 334 23.1 31.3

"Product codes(C and G) are the same as shown in Table 1.



270 Wk - RBAE F7h o38uiAL FEAY F WA 121

Table 7. Changes in free and expressible drip and jelly
strength of mackerel burger containing emulsion curd

during frozen storage

Product Storage time(days)
Items

codes 0 90 180
Free drip(%) ©) 1.4° 33" 47

(G) 0.8’ 2.5% 3.3
Expressible drip(%) © 8.9° 123 138

G 45 14 89
Jelly strength(gem) © 284 235 198°

G) = 395 365" 335"
“Product codes(C and G) are the same as shown in Table 1.

"Means within each experimental item with different super-
scripts are signi ficantly different(p<0.05).
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