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Physico-chemical Properties and Changes of Sarcoplasmic
Protein Bands of Chicken Meat Cuts with or without Salt

during Cooking Temperatures
Soo Hee Kim and Koo Bok Chin

Dept. of Animal Science and Institute of Agricultural Science and Technology,
Chonnam National University, Gwangju, 500-757 Korea

ABSTRACT

This study was performed to measure the pH, proximate composition, physicochemical properties,
changes of protein bands, Hunter color values and endpoint cooking temperature of chicken leg and breast
muscles during cooking from 64 to 74C with 2% increments. Chicken leg had higher pH, moisture and
fat contents (%) and lower protein solubility (P<0.05) than chicken breast. Although the cooking losses
(CLs, %) of chicken muscles increased with increased cooking temperature, the addition of 2% salt did not
affect CL. The redness values of chicken leg without 2% salt were higher than chicken breast, however,
the addition of 2% salt reduced the differences of the redness. Protein solubility decreased with increased
cooking temperatures and were not affected by the addition of salt, and no further changes were observed
higher than 687. Protein bands having the molecular weights of 66 and 54 kDa were disappeared in the
chicken leg at the cooking temperatures of 66~707C, whereas 66, 54 and 34 kDa in the chicken breast.
These protein bands could be used potential indicators to determine the endpoint cooking temperature in
chicken muscles.
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Table 1. pH, proximate composition, protein solubility, and Hunter color values (L, a, b) as
affected by of chicken meat cuts and addition of salt

Meat cut ¥ Salt content ?
Leg Breast 0% 2%

pH 6.53"+0.16 6.20°+3.26 6.46°+0.18 6.27°+0.22

Moisture content (%) 79.25°+0.83 76.65°+0.65 78.53%+0.68 77.38%+0.79
Crude protein (%) 12.39°+0.15 14.62°+0.17 14.42°+0.11 12.59°+0.13
Crude fat (%) 1.78%1.78 0.85°+0.40 1.63%+1.63 1.00*1.00
Protein solubility (%) 13.00°+0.56 18.42°+2.40 14.92°+0.66 16.50°+2.29
Hunter L 53.93%+2.79 48.88°+1.89 52.507+6.51 50.307+0.71
a 9.83%+1.52 6.70*+4.38 7.40%1.70 9.13%+2.23

b 4.93°+3.64 3.30%1.34 4.45%2.76 3.78%+2.23

% Means with same row having the same superscript are not different (P>0.05).

Y Meat cuts :
without salt (2%).

9 Salt content : 0% = leg + breast; 2% = leg with salt (2%) + breast with salt (2%).
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Table 2. Cooking loss (%), protein solubility (%), pH, and Hunter color values (a and b) of
chicken as affected by meat cuts and various cooking temperatures

Meat cut” Cooking temperature(C)?
Salt
Leg Breast 22 64 66 68 70 72 74
CL 4.39° 343 - 2.12% 1.46% 2.70° 2.79° 485" 7.32%
PS 415 487 14.92° 4.10° 312" 255  245°  226° 2.16°
0%
Ha 11.72° 8.80° 565° 1087 1067° 1018 10.36° 1041*  11.36°
Hb 8.61° 8.78" 4.45° 9.17 8.95° 8.82% 8.99% 9.11* 9.25%
pH 647 6.31° 6.27° 6.41° 6.41° 6.41° 6.42° 6.38 6.42°
2% Ha 10.08% 8.73° 9.13° 9.94% 8.74° 9.04% 9.61% 9,73 9.50%
Hb  6.32° 6.88° 3.78" 7.06° 7.34° 6.42° 638"  6.81° 7.00°

*¢ Means with same row having the same superscript are not different (P>0.05).

CL = Cooking loss; PS = Protein solubility; Ha = Hunter a values; Hb = Hunter b values;

Y Meat cut : leg and breast = pooled by cooking temperatures;

9 Cooking temperature : pooled of leg and breast by cooking at 22, 64, 66, 68, 70, 72 and 74C.
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Table 3. pH, protein solubility (%), and Hunter L values of chicken as affected by meat cuts

and various cooking temperatures

Meat Cooking temperature(C)
sl Cut 22 64 68 70 72 74
Leg 6.71% 6.81" 6.81" 6.81% 6.83" 6.83 6.84%
. Pr Breast 6.23° 6.34°° 6.34° 6.34° 6.34°° 6.34°° 6.34°
0% Leg 5400 7126  7063®  73.18®  7233®%  7411® 7351
i Breast ~ 51.00™  79.91* 8101 8263  8291* 8270  83.03"
Leg 14.35* 401" 372 2090 330" 261" 2.55%
) " Breast  18.65 3.091" 3.09™ 2.39" 237" 2.16™ 2.15"
2% Leg 5385 6454  50.39"  67.83°  67.86°  68.20°  67.61°
- Breast  46.75®  77.61* 7698  77.28%  77.41*  77.05®  77.96"
*¢ Means with same row having the same superscript are not different (P>0.05).
B Means with same column having the same superscript are not different (P>0.05).
HL = Hunter L value; PS = Protein Solubility.
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Cooking temperature (C)

Fig. 1. Changes of protein fraction of chicken leg and breast as affected by the combination

of salt and various cooking temperatures.

(M: marker, A: leg, B: leg containing 2% salt, C: breast, D: breast containing salt 2 %: arrow:

indicated protein molecules)
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