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Table 1. Formula for preparation of squid viscera oil-added mackerel

burger” (/100 g of chopped mackerel muscle)
Product (C) Product (G)

Pig meat 20 20
Soybean protein 3 3
Sodium chloride 2 2
Sugar 2 2
Monosodium glutamate 0.1 0.1
Polyphosphate 0.2 0.2
Sodium bicarbonate 04 04
Ginger powder 04 04
Emulsion curd” - 6
Sodium erythorbate 0.2

"The chopped mackerel meat was mixed with additives, and the sea-
soned meat was molded, and then coated with egg and bread powder.
The molded burger was frozen with contact freezer. *Emulsion curd
formed from gelatin, water and refined squid viscera oil.
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Table 2. Effect of added amount of emulsion curd on phy-
sicochemical properties and sensory qualities of squid viscera oil-add-
ed mackerel burger

% 2% 4% 6% 8% 10%

Moisture 673 668 657 659 643 634
Crude protein 214 212 210 207 205 204
Crude lipid 51 62 74 82 92 104
POV (meq/kg) 62 68 58 68 65 46

Brown pigment(at 430 nm) 0.365 0.372 0.380 0.371 0.378 0.369
L 4779 49.01 50.06 52.72 52.76 52.52
Hunter values in a 210 189 151 140 133 125
cross section b 1191 11.62 11.89 11.59 12.15 12.07
AE  49.87 48.62 44.90 44.90 45.10 45.31
Jelly strength(g-cm) 36 367 395 395 380 374

Sensory Color 25" 30" 37 44° 46 48

evaluation Texture  2.7% 29° 35* 45 35 3.0°
Odor 36° 37" 36 35 35 34
Overall 3.0 32° 36" 44 37 32

“Five scale: 5, very good; 3, fair; 1, very poor. The same letters in-

dicate insignificant difference at the 5% level using Ducan's multiple
range test.
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Table 3. Proximate composition of squid viscera oil-added mackerel
burger

Raw material Products” ,
- Reference?
Mackerel  Pig © (&)
Moisture 73.6 60.3 68.3 65.9 63.5
Crude lipid 6.2 23.1 51 8.2 16.3
Crude protein 18.9 15.3 214 20.7 16.0
Ash 11 11 24 24 2.0

YProduct code (C and G) are the same as shown in Table 1. “Pig
burger on the market.
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Table 4. pH, volatile basic nitrogen(VBN), total plate count and his-
tamine content of squid viscera oil-added mackerel burgers

Products” »
Reference’
© ()]
pH 7.60 7.60 6.62
(VBN) (mg/100 g) 184 19.0 15.2
Total plat count (x10* CFU/g) 6.4 6.2 18.0
Histamine (mg/100 g) 535 50.7 -3

Dproduct codes(C and G) are the same as shown in Table 1. “Pig
burger on the market. *Not determined.
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Table 5. POV, brown pigment, Hunter value and jelly strength of
squid viscera oil-added mackerel burgers

Products” 2,
Reference
© (&)
Peroxide value (meq/kg) 6.2 6.2 -3
Brown pigment 0.405 0.371 -
L 48.92 52.72 52.74
Hunter values in a 1.56 1.40 321
cross section b 11.42 1159 14.64
AE 48.64 44.90 45.95
Jelly strength(g-cm) 284 395 165

YProduct codes(C and G) are the same as shown in Table 1. “Pig
burger on the market. *Not determined.
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Table 6. Fatty acid composition of squid viscera cil-added mackerel
burgers

Raw material Products” »
- Reference
Mackerel Pig Refined oil (C) (G)

14:0 4.9 1.3 4.1 29 34 1.2
15 : Giso 0.2 0.1 0.2 61 02 ND?
15:0 0.7 0.1 0.5 04 04 0.1
16 : Oiso 0.1 0.2 01 01 ND
16:0 19.1 19.1 20.7 18.9 22.6
17 : Oiso 0.1 0.2 01 01 ND
17:0 0.7 0.9 05 06 ND
18:0 4.0 2.8 70 5.7 11.1
20:0 0.4 ND 03 01 0.2
Saturates 30.2 28.0 321 295 35.2
16 : 1n-7 4.7 5.5 35 34 2.0
16: 1n-5 0.5 0.3 02 03 ND
18:1n-9 14.4 14.6 28.1 20.3 40.4
18:1n-7 33 39 36 4.2 44
18:1n-5 0.2 0.6 02 03 0.1
20: 1n-9 4.3 5.7 26 4.0 0.7
20 1n-7 0.3 0.5 01 05 ND
22 :1n-11 0.1 ND 0.1 ND ND
22:1n-9 5.6 4.8 29 37 ND
22 1n-7 0.6 trace 03 01 ND
24:1n-9 0.6 0.4 03 01 ND
34.6 36.3 419 371 47.6

0.3 0.3 02 03 0.1

0.3 0.1 03 04 0.3

04 0.2 0.2 03 ND

1.7 0.7 7.2 4.7 15.1

0.2 0.1 0.2 01 ND

13 0.5 09 09 0.7

2.8 0.8 14 12 0.1

ND 0.1 ND 0.2 0.5

0.2 0.1 03 01 ND

0.2 0.2 02 03 ND

11 0.9 08 09 0.2

0.1 0.3 04 04 ND

8.0 10.3 39 84 ND

0.3 ND 01 0.2 ND

0.2 0.2 01 01 ND

04 0.3 03 02 ND

14 0.4 07 05 ND

15.8 20.1 86 14.2 ND

35.2 35.7 26.0 334 17.0

PProduct codes(C and G) are the same as shown in Table 1. “Burger
on the market. *ND : not detected.
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Fig. 1. Photograph of squid viscera oil-added mackerel burger Pro-
duct codes(C and G) are the same as shown in Table 1. Reference :
pig burger on the market
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Quality Improvement in Fish Burger by Addition of Squid Viscera Oil

Jin-Soo Kim(Department of Marine Food science and Technology, and Institute of Marine Industry, Gyeongsang
National University, Tongyeong 650-160, Korea)

Abstract : As an investigation for utilization of squid viscera oil as a food source, we attempted to improve a
quality of fish burger by addition of emulsion curd formed from gelatin, water and refined squid viscera oil.
Judging from the results of peroxide value, brown pigment formation, color value of Hunter, jelly strength
and sensory evaluation, the reasonable amount of emulsion curd for the improvement of a fish burger func-
tionality was determined as 6% on the weight basis of the chopped mackerel meat. Total plate counts, vo-
latile basic nitrogen and histamine contents in fish burger prepared by addition of 6% of emulsion curd were
6.02x10" CFU/g, 19.0 mg/100 g, and 50.7 mg/100 g, respectively. It may be concluded, from the above
results that the emulsion curd-added fish burger is a safe as a food commodity. The ratio of polyenes to sa-
turates of emulsion curd-added mackerel burger was 1.13. By adding emulsion curd formed from gelatin, wat-
er and refined squid viscera oil, color in cross section, texture and lipid functionality of mackerel burger
could be improved in part.

Key words : seafood processing wastes, squid viscera oil, polyenoic lipid, mackerel-based burger



