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Table 1. Changes in pH and volatile basic nitrogen
(VBN) in sardine burgers during frozen storage
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Table 2. Fatty acid composition of sardine burgers

during frozen storage (Area %)
0 day 90 day
Fatty acid
co E v C E A%
12:0 01 01 01 - - -
14:0 34 32 34 44 40 37
15:0 0.3 04 03 04 04 04
16:0 149 142 149 173 157 155
17:0 0.7 06 07 08 07 07
18:0 42 39 42 56 49 51
20:0 0.6 0.5 0.6 0.7 0.7 0.7
22:0 04 04 04 07 08 07
Saturates 245 232 245 299 272 269
16:1 41 44 41 58 48 50
18:1 179 175 179 185 180 178
20:1 1.1 13 11 1.3 13 1.2

Monoenes 231 232 231 256 241 240

pH VBN (mg/100g)
Storage days
CcH E \ C E \
0 6.76 6.77 676 112 111 112
30 668 670 673 129 119 115
60 660 664 668 137 124 119
90 650 660 663 146 131 126

Product (C): The seasoned sardine meat was fried and
packed.

Product (E): The seasoned sardine meat prepared by
adding of sodium erythorbate was fried and packed.
Product (V): The seasoned sardine meat was fried and
vacuum packed.

18:2 294 300 294 257 272 276
18:3 483 46 48 43 44 47
18:4 04 03 04 03 02 03
20:2 03 01 03 02 03 03
20:4 19 13 19 16 16 18
20:5 68 72 68 57 66 63
22:2 13 10 13 08 10 10
22:4 04 03 04 02 02 01
22:5 11 12 11 10 10 10

22:6 6.2 66 6.2 57 62 6.0
Polyenes 524 536 521 455 487 491

?Products (C, E and V) are the same as shown in
Table 1.
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Table 3. Changes in color value of sardine burgers
during frozen storage

0 day 90 days

Color
vaues ‘co gy ¢ g v

Surface L 359 354 359 297 301 322
a 31 30 31 22 25 28

b 122 116 122 17.7 14.7 151

Cross L 43.8 46.0 438 412 452 43.0
section a 19 19 19 13 17 19
b 83 81 83 123 107 107

¥Products (C, E and V) are the same as shown"in
Table 1.
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Table 4. Changes in free amino acid contents of sar-
dine burgers during frozen storage
(mg/100g, dry basis)

Product (V)?

Amino acid

0 day 90 days
Aspartic acid 10.3 (0.6) 11.0 (0.6)
Glutamic acid 214.9(11.8) 212.2(11.7)
Serine 12.3 (0.7) 114 (0.6)
Histidine 1323.9(72.5) 1312.4(72.6)
Glycine 226 (1.2) 232 (1.3)
Threonine 12.1 (0.7) 11.7 (0.6)
Arginine 223 (1.1) 20.1 (1.1)
Alanine 528 2.9 54.3 (3.0)
Tyrosine 13.3 (0.7) 134 (0.7)
Methionine 10.8 (0.6) 10.2 (0.6)
Valine 203 (1.1) 10.1 (0.6)
Phenylalanine 12.6 (0.7) 10.4 (0.6)
Isoleucine 115 (0.6) 11.0 (0.6)
Leucine 213 (1.2) 222 (1.2)
Lysine 60.2 (3.3) 615 (34)
Proline 3.6 (0.2) 52 (0.3)
Total 1824.8(100.0) 1809.3(100.0)

dProduct (V) is the same as shown in Table 1.
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Table 5. Changes in nucleotides and their related
compounds of sardine burger during frozen sto-
rage (umol/g, wet basis)

a)
Nucleotides and their Product (V)

related compounds

0 day 90 days

ATP —b -

ADP 0.87 0.80
AMP 0.54 0.50
IMP 8.54 8.38
Inosine 0.87 1.03
Hypoxanthine 0.97 1.14
Total 11.79 11.85

dProduct (V) is the same as shown in Table 1.
YNot detected.

Table 6. Changes in the contents of total creatinine,
betaine and trimethylamine oxide (TMAOQO) of sardine
burger during frozen storage (mg/100g, dry basis)

Product (V)®

0 day 90 days
Total creatinine 310.9 294.5
Betaine 574 54.6
TMAO 274 26,7
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Table 7. Changes in amino acid contents of sardine
burger during frozen storage (g/100g, day basis)

Product (V)

Amino acid

0 day 90 days
Aspartic acid 6.39(11.6) 6.44(11.7)
Glutamic acid 8.71(15.4) 8.66(15.8)
Serine 245 (4.3) 191 (34)
Histidine 268 4.7) 2.54 (4.6)
Glycine 2.71 (4.8) 2.70 (4.9)
Threonine 2.64 (4.6) 244 (44)
Arginine 349 (6.1) 3.50 (6.3)
Alanine 349 (6.1) 3.20 (5.8)
Tyrosine 1.60 (2.8) 151 2.7)
Methionine 144 (2.5) 1.36 (2.5)
Valine 3.15 (5.5) 3.72 (6.7)
Phenylalanine 2.62 (4.6) 228 (4.1)
Isoleucine 2.79 4.9 2.65 (4.8)
Leucine 4.80 (8.4) 482 (8.7)
Lysine 530 (9.3) 5.10 (9.2)
Proline 252 (4.4) 244 (44)
Total 56.97(100.0) 55.28(100.0)

“Product (V) is the same as shown in Table 1.

?Product (V) is the same as shown in Table 1.

Table 8. Changes in TPA (texture profile analysis) parameter and sensory evaluation of sardine burger during

frozen storage

TPA parameter?

Sensory evaluations®

Storage days  Products )
T E C Texture Color Overall
acceptance

© 32 1.06 0.86 0.40 3.3 35 35

0 E) 3.3 1.10 0.84 0.38 3.3 3.7 3.7

W) 3.2 1.06 0.86 0.40 3.3 3.5 35

© 3.7 1.17 0.78 0.38 3.0 2.8 29

90 ® 3.9 1.14 0.74 0.39 3.0 3.1 3.1

4] 3.3 1.06 0.82 041 3.2 3.3 3.3

9H: Hardness (kg), T: Toughness (cm?), E: Elasticity, C: Cohesiveness, Instrument: Instron 1140, Sample size:
1X1X1 (cm®), % deformation: 80%, Weight load cell: 5kg, Number of bite: 2

Y5 gcales : 5; Very good, 3; Acceptable, 1; Very poor
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Processing and quality stability of precooked frozen fish foods : (ll)

Quality stability of sardine burger

Chi-Won Thm*, Jin-Soo Kim, Dong-Sik Joo and Eung-Ho Lee(*Department of Food Proces-
sing, Fisheries Research and Development Agency, Yangsan 626-900, Korea, Department
of Food Science and Technology, National Fisheries University of Pusan, Pusan 608-737,

Korea)

Abstract : In present paper, we investigated the quality stability of sardine burgers during
storage at —20+ 2 C. During frozen storage of sardine burger, the pH were decreased,

while volatile basic nitrogen contents were increased. The results of changes in peroxide
values, thiobarbituric acid values, fatty acid compositions and color values during frozen
storage showed that lipid oxidation and discolorization of antioxidant treated sardine burger
and vacuum packed sardine burger could be effectively retarded. The changes in the taste
compounds such as free amino acid, nucleotide and their related compounds, total creati-
nine, betaine and trimethylamine oxide, total amino acids and texture profile analysis of

vacuum packed sardine burger were negligible during frozen storage. From the results
of sensory evaluation and chemical experiments, the vacuum packed sardine burger could

be preserved in good quality during frozen storage of 90 days.



