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Preventive action of okarazuke in deterioration of meat color

Yasuhiko Nakamura
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Table 1. Concentration of NaCl and color of the salted meat,
Concentration Test Control
of NaCl (%) ~ Visual Visual
0 L a b color score L a b color score
10 62.6 9.0 7.9 2.2 49.3 4.2 5.4 3.8
20 51.6 6.6 8.0 2.3 48.5 4.5 8.0 4.0
30 48.7 6.5 9.5 3.3 50.4 3.6 8.8 5.8
40 44,7 8.0 7.8 2.2 54.8 2.0 9.3 6.0
50 411 8.4 7.6 2.5 51.2 1.0 10.1  >6.0

The muscle of longissimus dorsi of pork was cut | cm thick and salted in okara or
powdered filter paper containing NaCl at the indicated concentrations,K After 30-days
storage at 20°C, the color of the meat was measured on a color and color difference
meter,
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{ Fig. 1. Time course of color change in salting,

Experiments were performed as described in the legend to Table | except that the concen-
tration of NaCl was 25% and the determination of color was carried out periodically, O—QO,
okara ; @—@, filter paper,
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Fig, 2. Spectrum of reflex attenuance of the meat salted in okara and its
variation from fresh one,

The reflex attenuance of the meat salted in okara was measured on a recording spectropho-
tometer, The concentration of NaCl was 25%. —, O—Q, 5days ; —«—, (B—-—, 12days
3o, @@, 40days,
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Fig, 3. Spectrum of reflex attenuance of the meat salted in powdered filter
paper and its variation from fresh one,

Others were the same as in Fig, 2 except that the meat was salted in powdered filter paper,
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Fig. 4., Stability of formed meat color to air,

The meat salted for 30 days at the NaCl concentration of 25% was enclosed in petri dishes
and stood in the dark at 8°C., The methods of salting were described in the legend to Table
1. O—Q, okara ; @—@), filter paper ; J—P, NaNOs,
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Fig. 5. Stability of formed meat color to light.

The meat in petri dishes was illuminated with a 20-watt white fluorescent lamp at a
distance of 35cm, The intensity of light attained 340 lux on the surface of the dishes, Others
were the same as in Fig, 4,
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Fig. 6. Preparation of extracts from okara

Table 2., Color developing effect of extracts from okara,

Fraction AE at 580 nm

a¥ b*
A 0.405 0.246
B 0.343 0.060
C 0 0
D 0.003 0.048
E 0 0

* The concentration of the extract and the incubation time
were 1%, 24hr (a) and 0.5%, 50hr (b) respectively,

A mixture of 0.5ml metmyoglobin solution, of which optical density at 525nm was about
4.0, 0.05 or 0.025g okara extract as solid, 3.0ml 1.0M phosphate buffer of pH7.0, in a total
volume of 5.0ml, was incubated with 1 drop of toluene at 35°C for a given period, Color
developing potency was assayed as follows, The reaction mixture was centrifuged and
filtrated, then the optical density of the filtrate was measured at 580nm,and that of the reac-
tion mixture without the extract was subtracted from this, For abbreviation, see Fig ¢,
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Fig. 7. Absorption spectrum of the reaction mixture,

Absorption spectrum was estimated of the reaction mixture with (—) or without (—«—) the
outer solution from okara,

Table 3. Comparison of different origins,

Origin AE at 580nm
Raw soybean 0.383
Boiled soybean 0.431
Okara 0.35]

In stead of okara extracts, 0.5ml of 10% solution of water-soluble and dialyzable ingredients
from a few different origins was added and incubation was carried out for 24hr kK Others were

the same as in Table 2,
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Fig. 8. Effect of heating on color developing activity,

The same as in Table 3 except (.5ml of the solution from raw soybean was heated at
100°C for the indicated times before addition, @—@, Omin ; B—, Smin ; @—¢), 30min ;
O—Oy 60min
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Summary

The color of the meat salted in okara was investigated, compared with that in
powdered filter paper as control, a value and visual color score showed the okarazuke-
meat was better in redness than control, The red color formed was unchanged under
the salting conditions for a long time, but faded on exposure to air, It was
relatively stable to light, The spectrum of reflex attenuance of the meat more
resembled fresh one,

The dialyzable ingredients of a water extract of okara developed strongly the color
of metmyoglobin solution, and the absorption spectrum of the reaction mixture
coincided with that of oxymyoglobin, The undialyzable fraction was also responsible to
coloration, but the activity was low, Water-soluble and dialyzable ingredients from
raw soybean were also effective in color-development and the efficacy was increased
with prolonged heating,

From these results it is presumed that okarazuke will keep the red color of the meat
through reducing metmyoglobin formed in salting to oxymyoglobin by means of

water-soluble materials of low molecular weight,



