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Processing Conditions and Quality Stability
of Sardine Steak during Frozen Storage
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Abstract

For the purpose of improving the precooked frozen food, the processing conditions of sardine steaks and
the effect of soybean protein and corn starch on quality of the products during frozen storage were
investigated. Fresh sardines were purchased from Busan Central Whole Sale Market and filleted. And then
sardine meats were separated from fillets by fish meat separator. The meats were mixed with 0.5% sodium
bicarbonate, 1.5% of table salt and 0.2% of polyphosphate, monosodium glutamate, white pepper, garlic

powder and nutmeg, respectively.

The mixture was minced with the stone grinder and filled in

polyvinylidene chloride film tube and then stored at -3 °C for 36 hours prior to frozen storage. Sardine steaks
containing 3% of soybean protein were superior to those of containing 3% of corn starch or without soybean

protein and corn starch on texture and eating quality of them during the period of frozen storage.

It is

convinced that addition of 3% of soybean protein to the sardine steak was benefically effective for the control

of free drip, oxidative rancidity and the improvement of texture. The quality of frozen sardine steaks, by

sensory evaluation, were preserved in good eating quality for 90 days during frozen storage.
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Table 2. Appropriate amounts of various additives
for frozen sardine steak determined by
sensory evaluation

Additives Apporopriate amount (%)
Table salt 1.5
Sodium bicarbonate 0.5
Polyphosphate 0.2
Suger 2.0
Monosodium glutamate 0.2
White pepper powder 0.2
Garlic powder 0.2
Nutmeg 0.2
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Fig. 1. Changes in hardness, toughness, cohesive-
ness and chewiness of sardine meat steak
during storage
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Fig. 2. Changes in water holding capacity of sar-
dine meat steak during storage at —30T
A=Control, B=3% soybean protein, C=3
% corn starch, D=1.5% soybean protein
+1.5% corn starch
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Fig. 3. Changes in free drip, expressible drip of
sardine meat steak during storage at —30C
A=Control, B=3% soybean protein, C=3%
corn starch, D=1.5% soybean protein +
1.5% corn starch
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Fig. 4. Changes in solubility of salt extractable
nitrogen of sardine meat steak during
storage at — 30T
A=Control, B=3% soybean psotein, C=3
% corn starch, D=1.5% soybean protein
+1.5% corn starch
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Fig. 5. Changes in thiobarbituric acid (TBA) values
of sardine meat steak during storage at
—30T
A=Control, B=3% soybean protein, C=3
% corn starch, D=1.5% soybean protein
+1.5% corn starch

Table 3. Changes of the L, a, b value in surface of sardine meat steak during storage at —30T

Storage days

Sample Color
value 0 20 40 60 90
L 32.9 36.1 34.2 37.2 36.5
Control a 6.3 5.4 57 5.9 6.0
b 7.0 8.1 7.8 7.2 8.6
3% Soybean L 33.2 34.0 35.2 36.7 35.8
cotein (SP) a 5.1 5.2 5.8 5.8 5.8
P b 7.8 8.1 8.1 8.2 8.1
3% Corn L 36. 1 35.6 37.4 37.9 37.4
starch (CS) a 5.4 55 5.7 5.7 5.8
b 7.7 8.1 8.4 8.6 8.7
SP (1.5%) + L 35.3 36.9 37.6 36.7 37.2
: a 4.7 5.0 57 5.9 6.0

1)

Cs (1.5%) b 7.9 8.4 8.4 8.5 8.7
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Table 4. Changes of the L, a, b value in cross setion of sardine meat seak during storage at —30TC

" Color Storage days
Sample
value 0 20 40 60 90
L 35.8 36.7 35.7 36.3 38.0
Control a 4.5 59 6.3 6.3 6.3
b 7.7 8.3 8.2 8.7 9.2
7

3% Soybean L 35.9 36.8 36.6 37.1 37.2
. 2 4.9 5.2 5.6 6.0 6.0
protein (SP) b 7.7 8.5 8.7 8.6 8.7
L 36.0 36.6 37.5 38.0 37.6

) C . .
3% Corn a 5.1 5.6 6.2 6.0 6.0
starch (CS) b 7.8 8.0 8.4 9.0 8.7
SP (15 %) + L 35,9 36,1 36.4 38.5 38.6
] a 4.9 5.4 6.2 6.4 6.4
€S (1.5%) b 8.0 9.0 8.4 9.0 9.2
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Table 5. Changes in hardness, toughness, cohes-
iveness and chewiness of frozen sardine

steak during storage at —30TC HSHA
AN F 4 AFS dAciAg =g F 5
d
Product Storage days AF Aol oste] s, ®lAH overallacceptance
o % % & % & ABYuAS) wimstod BHY ASHe Table 77 7
A 1375175 16.5 17.2 17.5 o A& g0 5 =
8 90U k=] Bl Ao = 5 11 -
Hardness B 20.5 24.5 255 25.0 25.0 ¢ % % overall accepra
(ke) C 12.2513.0 140 150 155 nce? §AS Wzt ®elx ¢hakovt A 90l Aol
D 16.0 17.5 18.5 19.0 19.0
A 35 36 35 34 39 Table 6. Changes of pH in sardine meat steak du-
Toughness = B 4.85 52 525 50 5.2 ring storage at — 30T
(kg/em”) g 235 2; 23 j is ig Storage days A B C D
- - - ' ' 0 . 54 6. .
A 0.54 0.56 0.52 0.55 0.55 6.60 6.5 6.80 6.74
Cohesiveness B 0.56 0.58 0.51 0.60 0.60 10 6.67 6.61 6.8 6.78
C 0.44 0.43 0.40 0.42 0.44 20 6.69 6.63 6.82 6.80
D 048 050 0.52 0.52 0.5 40 6.72 6.75 6.76  6.65
A 6.1 82 7.1 7.2 7.1
: ) : : 60 6.88 6.95 6.91 6.80
Chewiness B 81 10,9 10.4 12.0 12.0 8
(kg) C 539 48 47 53 5.6 90 6.78 6.73 6.8¢ 6.75
D 7.84 7.4 83 82 83 A=control, B= 3 % soybean protein, C=3%corn
A=control, B=3% soybean protein, C=3% corn starch, D=1.5% soybean protein +1.5% corn

starch, D=1.5%soybean protein+1.5% corn starch starch
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Table 7. Sensory score of sardine meat steak stored at —30C compared with hamburger

HFA Eohebs) x|

Hamburger Sardine steak
Storage days on market A B C D
R T 0Q° R T O R T O R T O R T O
0 4.9 4.0 45 4.9 4.4 43 49 46 4.6 49 4.1 43 4.9 4.2 4.4
30 4.3 4.4 43 45 46 45 4.4 4.1 43 4.4 4.2 44
60 38 4.3 4.1 4.2 46 43 4.0 4.0 4.1 4.0 4.2 4.2
90 3.5 43 3.7 4.0 46 4.1 3.9 4.0 40 39 4.2 4.1

a) Rancidity; 5, none; 1, extreme
b) Texture;5, very good; 1, very bad

¢) Over-all acceptance; 5, very good; 1, very bad
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