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Table 1. Effect of heating on hardness of
emulsified product of sardine.

Heating time (min) Hardness (g/cm?)

0 65.3

20 65.3

30 88.6

60 93.2

120 84.2

Commercial foods

Tofu 130
Abura-age 500
Sardine-kamaboko 1870

Preparaton of emulsified product of sardine:

Fresh sardines were purchased from the fish
market and their head, central bone and visce-
ras were immediately removed by hand. The
fillet including skin and small bones as well as
meat was then washed with water to eliminate
rests of blood and visceras. The fillet was put
into a plastic bag and kept at —30°C in a frozen
state until use.

The frozen fillet was cut into small pieces
about 5X5 c¢cm and ground in a home cooking
mixer with high power for 5 to 7 min (Ist
treatment). Whole chicken-egg was added to
the ground material of sardine in the cup of the
mixer and then treated further for 2 to 5 min
(2nd treatment). Finally, soybean oil was gra-
dually added under continuous mixing for 2 to
5 min to get the emulsified product (3rd treat-
ment).

In this experiment, 250g sardine fillet, 125g
whole chicken-egg and 250ml soybean oil were
employed for preparation of emulsified product
as standard, although the ratio of the fillet, egg
and oil was variable according to the process-
ing.

The samples were heated at 100°C for desired
time and hardness was estimated with a food
rheometer (San Kagaku, R-DM-2; a planger
diameter 0.5).

For comparison, hardness of commercial
“Tofu”, “Abura-age” or “Sardine-Kamaboko”
was estimated.
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Table 2. Effect of cold storage on hardness of
cooked emulsified product of sardine.

Storage (day) Hardness (g/cm?)

0 93
3 110
7 116
10 130

Emulsified product of sardine prepared as in
Table 1 was heated at 100°C for 60 min and
stored at 4°C.

Hardness was estimated by the rheometer
with a planger diameter 1.25 cm.
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Table 3. Hardness and emulsion properties of emulsified product of sardine mixed with wheat protein

Isolate.
Ratio Hardness Emul.siliying Emuls.if.ying
. activity stability

Emulsified product Wheat protein (g/cm?) %) %)
100 0 65 — _

95 5 250 57 68

90 10 814 54 64

85 15 1000 — —

80 20 1190 70 65

Table 4. Effect of egg-ratio on hardness of emulsified product of sardine.

Egg-ratio 0

0.25 0.5 1

Relative hardness 0.45

0.26 0.27 1.00

Emulsified product : sardine fillet 2: checken-egg 0~1: soybean oil 2.

Table 5. Effect of oil-ratio on hardness of emulsified product of sardine.

Soybean oil-ratio 0

0.25  0.50 1.00 2.00 8.00

Relative hardness 1.83

0.14 0.15 1.48 1.00 1.48

Emulsified product : sardine fillet 2: chicken-egg 1: soybean oil 0~8.
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Table 6. Effect of oil-ratio on hardness of minch of sardine.

Soybean oil-ratio 0 0.25

0.50 0.75 1.00 2.00 8.00

Relative hardness 13.93 1.55

1.76  1.41 3.24 1.00 0.45

Minch : sardine fillet 2: chicken-egg 0 : soybean oil 0~8.
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Summary

Since emulsified product of sardine with chicken-egg and soybean oil (EPS) was quite soft
for processing or cooking, some procedures were examined to improve its hardness.

Hardness of EPS increased by heating to some extent, reaching to the peak for 60 min,
and then decreased after longer heating. However the maximum hardness was not satisfac-
tory, because it was less than that of “Tofu (soybean curd)‘. Hardness of heated EPS
increased a little to about similar level to that of “Tofu”, when EPS had been stored in cold
for 10 days.

Addition of wheat protein isolate in the preparation of EPS was the most suitable
procedure to improve its hardness. Hardness increased with increasing amounts of wheat
protein isolate. However, mixing ratio of wheat protein isolate was limitted to about 20%,
because at higher level, gel was formed and quite difficult to process it. Thus, desired
hardness of EPS might be obtained by arranging the amount of wheat protein isolate to be
added.

Hardness varied by changing the mixing ratio of sardine fillet, chicken-egg and soybean
oil in EPS. Compared to 1.0 of the relative hardness of the standard EPS (sardine fillet 2
chicken egg 1 : soybean ail 2), the values were estimated in several compositions. When
amount of chicken-egg was decreased to 1/4~1/2, about 0.26~0.27 was observed and about
0.45 without the egg. On the other hand, higher level of hardness 1.83 was estimated for EPS
without soybean oil, contrary to 0.14-0.15 in the cases of 1/8~1/4 of the standard volume of
soybean oil. Relative hardness of 1.48 was observed when a half or 4 fold volume of soybean
oil had been mixed. In the absence of chicken-egg in EPS, very higher hardness of about 13.
9 was shown when soybean oil had been also omitted. With addition of a little volume of ail,
1/8~1.4, relative hardness decreased to 1.55-1.76, while higher level had been kept than the
standard. The peak of the relative hardness was observed with a half volume of oil and then
decreased to 0.45 with 4 fold, contrary to that the same volume with chicken-egg.




