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Development of the meat protein material which forms meat and fish meat paste under
the low salt condition, having antioxidant ability

Kimio, Nishimura
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We performed random centroid optimization to determine the optimum preparative
method for glycated chicken myofibrillar proteins (Mfs) with the strongest antioxidative ability against
hydroxyl radicals ( OH% and with more than 60% solubility in low ion strength medium. Four factors of
temperature, relative humidity (RH), reaction time, and quantity of maltose were selected and 13 vertices
were obtained. The examination was carried out according to each vertex and the optimum condition was
sought, resulting in 57.4 ° C, 37.3% RH, 37.2 h of reaction time, and a maltose mixing ratio of 5.43 for
Mfs (w/w). The OH-averting capacity (HORAC) was also measured as 7.8 + 1.0 p mol of gallic acid (GA)
equivalent/g of protein. Moreover, the optimum glycated chicken Mfs could form a gel by a 30-min heating
a¥ 90 ° C, and this gel held the antioxidant ability. Its HORAC was 4.4 + 1.7 p mol of GA equivalent/g
of protein.
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Table 1 Summary data for random-centroid
optimization of HORAC.
Weight Evaluation
Ver- Tem- Re-
RH ratio of (Residual
tex pera- action
1 protein- ratio of
) ture Time
(%) maltose OH )*
RCO OH No. (°C) (h)
MF (W/w) (%)
1 462 424 479 477 100.0
40-70
(RH)25-45 24-48h IMF 2 57.0 36.6 28.7 6.79 66.8
i 2-8 3 68.6 38.0 38.4 5.16 100.0
first cycle 9
4 49.7 36.7 44.6 5.63 68.8
Mf 5 464 400 38.7 2.62 100.0
0.1MNaCl 15mM Buffer
(pH7.5) 60% 6 40.3 333 324 5.66 100.0
» OH 7 58.6 35.0 44.9 6.95 68.6
8 63.8 39.2 31.3 6.25 100.0
60% 9 64.1 40.7 30.7 2.36 100.0
100% 9
re-centroid 10" 57.4 373 37.2 5.43 66.0
4 1» 57.3 36.9 37.4 6.4 71.1
13
12" 60.9 37.9 33.9 5.59 76.0
MF 13% 58.7 38.3 33.8 5.26 76.8
MF Saeki 8) ® When solubility of glycated myofibrillar
protein did not exceeded about 60% ,the
2. evaluation (residual ratio of OH) of this
MF vertex was regarded as 100%.
® Re-centroid points of first cycle.
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Fig. 1 Mapping results of experiments
submitted by RCO for scavenging OH.
Evaluation: When the solubility in a low
ionic strength medium of glycated Mf did
not exceeded about 60%, the evaluation of
this vertex was estimated as 100%. The
emitting intensity of OH occurred by the
Fenton reaction detected with
fluorescence method spectroscopy was
regarded as 100%. The comparative emitting
intensity of OH occurred by the Fenton
reaction at the presence of glycated Mf was
used for the evaluation (residual ratio
of OH) of antioxidative activity. The
vertex that provided the smallest
evaluation was sought. (A) temperature.
(B) relative humidity. (C) reaction time.
(D) maltose mixing ratio for Mf (w/w). (e )
was each vertex. Lines indicate probable
trends.
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Fig. 2 Effect of heating on both Mf
solutions. Chicken Mf without or with
maltose were incubated at 57.4 ° C, 37.3%
RH for 37.2 h, and then unmodified Mf(A)
and the optimum glycated chicken Mf (B)
were prepared. Half milliliter of both
chicken Mf solutions containing 15 mg of
protein/mL was placed in a test tube
(diameter 16mm) and heated at 90 ° C in
water bath for 240 min. The change of each
chicken Mf solution was followed. The
status of MFf solutions was checked by
tilting the test tubes at an angle.
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Fig-3 Changes in unmodified and optimum
glycated chicken Mf during the heating
process.

The changes in both chicken Mf during the
heating were examined by SDS-PAGE.
Unmodified and optimum glycated chicken Mf
were dissolved in 0.5M(A) and 0.1M(C) NaCl
solution (pH 7.5) respectively and heated
at 90° C for up to 240min. (B) and (D) were
obtained with the addition of 2-ME to (A)
and (C) at final concentration of 10%. MHC:
myosin heavy chain. TM: Tropomyosin.
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Fig.-4 Microstructure of both MF after a
30min-heating at 90° C.
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Unmodified (A) and optimum glycated
chicken Mfs (B) were dissolved 0.5M and 0.1
M NaCl in solution (pH 7.5) respectively
and heated at 90° C for 30 min. The
microstructure of each Mfs was observed
under cryo-SEM. Magnification, x 5,000;
Scale bar = 1.5y m.
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