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As one of trials to process instant sardine foods which can be preserved at room temperature, three
kinds of products were prepared as seasoned-dried product (control, C), liquid smoked seasoned-dried
product(S) and antioxidant treated seasoned-dried product(E), and their processing conditions and
quality stability during storage were examined.

Raw sardines were dressed, steamed and then filleted. The sardine fillets were seasoned with the
mixed seasoning solution containing 28.09% of sorbjltol, 14.09% of sugar, 5.69% of table salt, 1.8% of
monoscdium glutamate, .69 of garlic powder and 50.0% of water at 5°C for 15 hours, and dipped
for 45 seconds in 10% Smoke-EZ solution. After liquid smoking, the seasoned and liquid smoked
sardine fillets were dried at 45°C for 4 hours, vacuum packed in laminated plastic film bag(polyester/
casted polypropylene=12um/70pm, 15X16¢m), and finally pasteurized in water at 95°C for 30
minutes. The results obtained from chemical and microbial experiments during storage are as follows:
the moisture contents, water activity and pH of the products showed little change, and VBN of them
slightly increased during storage. The TBA value and POV of the products (E,S) were lower than
those of control product(C) considerably. In color values, L value (linghtness) decreased while a and
b value (red and yellow) revealed a tendency to increase during storage. The fatty acid composition
of the products were similar to those of raw sardine, the predominant fatty acids were 16:0, 20:5,
18:1 and 22:6. The products (E,S) have a good preservative effect on highly unsturated fatty acids
during storage. Viable cell counts of those products were negative and histamine contents were less
than 2. 0mg/100 g. Among the texture profiles, hardness, elasticity and cohesiveness of the products
slightly decreased during storage. Judging from the semsory evaluations, liquid smoked seasoned-dried
product(S) was the most desirable, and the products could be preserved in good condition for 40 days
at 25+3°C.
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Table 1. Recipes for vacuum packed seasoned-dried sardine

(%)
Product
Seasoning
C E S

Sorbitol 28.0 28.0 28.0
Sugar 14.0 . 14.0 14.0
Table salt 5.6 5.6 5.6
Monosodium glutamate 1.8 1.8 - 1.8
Garlic powder 0.6 0.6 0.6
Water 50.0 50.0 50.0
Sodium erythorbate — 0.22) —
Smoke flavor?) — — 1094, 45sec.

a) ratio to the seasoning solution
b) Smoke-EZ, Foods Co., LTD
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Table 2. Proximate composition of sardine and vacuum packed seasoned-dried sardine
(%>
Product
Components Raw sardine
Ca E S
Moisture 69.2 35.2 36.6 35.8
Crude protein 19.1 31.8 32.1 30.8
Crude lipid 10.1 11.5 11.1 11.8
Ash 1.2 4.2 4.2 4.0
VBN(mg/100g)?) 15.8 16.1 16.0 16.2
pH 6.09 5.97 6.09 5.87
2) refer to the comment in Table 1 .
b) volatile basic nitrogen
Table 3. Changes in moisture content and water activity of vacuum packed seasoned-
dried sardine during storage at 25+3°C
Moisture content(%) Water activity
Storage days
Ca) E S C E S
0 34.8 35.0 34.3 0.86 0. 87 0.86
10 35.2 33.9 35.8 0.85" 0.84 0.87
20 36.4 34.8 37.2 0.87 0.86 0.88
40 34.1 36.3 36.6 0.86 0.87 0.88
70 34.4 35.5 34.6 0. 87 0.87 0.86

2) refer to the comment in Table 1
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Table 4. Changes'in pH and VBN of vacuum packed seasoned-dried sardine during storage

at 25+3°C
pH VBN(71g/1002)?)
Storage days
Ca) E S C E S
0 5.97 6.09 5.87 16.1 16.0 16.2
10 5.95 6.03 5.84 16.8 16.8 16.4
20 6. 03 6. 08 5. 86 17.5 18.4 19.9
40 6.02 6.05 5.86 22.8 21.2 22.0
70 6. 07 6.05 5.85 29.5 24.7 26.1

a) refer to the comment in Table 1
b) yolatile basic nitrogen
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Fig. 1. Changes in TBA values of vacuum packed
seasoned-dried sardine during storage at
25+3°C.
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Table 5. Changes in fatty acid composition of lipids from vacuum packed scasoned-dried

sardine during storage at 25+3°C

(area 25)

Storage 0 day

Storage 69 day

Fatty acid Raw sardine
Ce) E S C E S

14:0 6.8 6.4 6.5 6.4 6.8 6.7 6.4
15:0 0.9 0.9 0.9 0.9 0.7 0.9 1.0
16:0 19.1 21.6 20.9 21.2 21.9 20.1 20.6
17:0 1.0 0.8 0.8 0.7 1.3 0.9 1.2
18:0 3.3 2.8 3.5 3.9 4.2 4.0 3.8
20:0 0.5 0.4 0.4 0.4 1.3 0.6 0.4
22:0 0.7 0.6 0.6 0.6 1.8 1.6 1.5
Saturates 32.3 34.5 33.6 34.1 38.0 34.8 34.9
16:1 7.2 8.2 8.2 7.8 7.8 8.1 .9
17:1 1.3 1.2 1.2 1.1 1.2 1.1 1.1
18:1 11.5 12.7 11.5 12.7 13.1 11.0 11.9
20:1 2.2 2.3 2.1 2.0 2.3 1.9 1.9
22:1 - — - - 0.2 0.2 0.1
Monoenes 22.2 24.4 23.0 23.6 24.6 22.3 22.9
18:2 2.6 2.6 2.4 2.1 3.0 2.3 2.0
18:3 7.7 5.2 7.5 5.5 5.2 6.6 6.0
18:4 0.2 0.2 0.2 0.2 0.5 0.3 0.2
20:4 9.2 6.2 6.8 6.6 6.5 6.6 8.8
20:5 12.2 12.2 11.7 12.4 9.9 10.8 10.9
22:2 1.4 1.5 1.4 1.7 2.5 2.1 1.5
22:4 0.3 0.4 0.4 0.5 0.4 0.6 0.4
22:5 1.9 1.9 2.0 2.0 1.5 2.4 1.8
22:6 10.0 10.9 10.9 11.3 7.9 11.2 10.7
Polyenes 45.5 41.1 43.3 42.3 37.3 42.9 42.3

a) refer to the comment in Table 1

Table 6. Changes in the color (L, a and b) values of vacuum packed seasoned-dried

sardine during storage at 25+°3C

Storage days

Products?)
0 10 20 40 70
L 50.3 49.7 50.1 48.9 43.1
C a 0.8 1.3 2.1 2.4 2.9
b 12.1 12.5 13.4 14.9 15.8
L 51.2 50.5 50.1 49.9 49.0
E a 1.2 1.5 1.9 2.1 2.4
b 11.8 11.8 12.0 12.8 12.9
L 48.8 48.2 47.6 47.3 47.1
S a 1.9 2.3 2.1 2.4 2.6
b 16. 0 14.6 15.8 16.3 16. 4
a) refer to the comment in Table 1
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Table 7. Changes in histamine contents and viable cell counts of vacuum packed
seasoned-dried sardine during storage at 25+3°C

Histamine content (mg/100g)

Viable cell count

Storage days

Ca) E S c E S

0 1.3 0.9 1.1 N™ N N
10 1.4 1.2 1.3 — — —
20 1.4 1.3 1.4 N N N
40 2.0 1.5 1.8 N N N
70 2.0 1.4 1.2 N N N

a) refer to the comment in Table 1
b) negative

Table 8. Changes in hardness, elasticity and cohesiveness of vacuum packed seasoned-
dried sardine during storage at 25+3°C

Storage days

Items Products?)
0 10 20 40 70
C 9.2 9.0 8.6 7.4 5.1
Hardness(kg) E 9.2 9.0 8.7 7.8 5.5
) 9.4 9.1 8.7 7.7 5.8
C 0.82 0. 80 0.77 0.67 0.58
Elasticity E 0.83 0. 80 0.78 0.67 0.59
S 0.81 0.79 0.78 0.70 0. 61
C 0.36 0.35 0.34 0.32 0. 30
Cohesiveness E 0.36 0.34 0.34 0.33 0.31
S 0.35 0.35 0.33 0.33 0.31

2) refer to the comment in Table 1
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Table 9. Changes in sensory scores of vacuum packed seasoned-dried sardine during

storage at 25+-3°C

Storage days

Items Products®
0 20 49 70
C 4.4 4.4 4.0 3.5
Color?) E 4.3 4.2 3.9 3.5
S 4.7 4.5 4.4 3.8
C 4.5 4.3 3.9 3.2
Taste?) E 4.4 4.3 4.0 3.4
S 4.7 4.5 4.2 3.8
C 4.6 4.4 4.0 3.2
Texture® E 4.6 4.4 4.1 3.4
S 4.6 4.5 4.1 3.6
C 4.4 4.2 3.9 3.3
Overall acceptance®) E 4.4 4.2 3.9 3.5
S 4.7 4.4 4.1 3.8

2) refer to the comment in Table 1

b} insignificant at the 1% level, significant at 5% level

5 scale: 5; very good, 3; acceptable, 1; very poor
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