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MATTHANEE JANTARANIKORN : REDUCTION OF RED BLOOD
SPOTS IN COOKED MARINATED CHICKEN BREAST MEAT BY
COMBINATION OF MICROWAVE HEATING AND STEAMING.
THESIS ADVISOR : ASSOC. PROF. JIRAWAT YONGSAWADIGUL,

Ph.D., 109 PP.
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HEATING/STEAMING/HEMOGLOBIN/THERMAL

DENATURATION/DIELECTRIC PROPERTIES

Red blood spots (RBSs) are normally found in the internal area of cooked
marinated chicken breast after transverse cutting due to the blood remaining in the
vessels. The effect of sodium chloride (NaCl), glucose and sodium tripolyphosphate
(STPP) on hemoglobin (Hb) stability were investigated in relation to RBS formation.
NaCl was absorbed into the center of chicken breast after vacuum tumbling for 12 hr
while STPP and glucose were not absorbed. NaCl at 1.5 M destabilized the Hb
structure, resulting in-a decrease of the denaturation temperature (Tq) from 69.4 to
65.8°C. STPP at pH 9 decreased Ty of Hb to 61.4°C. The marinated ingredients
appeared to have a minimal effect on RBS formation due to their limited absorption
into the chicken breast meat. RBSs could be completely eliminated by heating to a
core temperature of 85 °C which is likely related to denaturation of Hb.

Dielectric properties including the dielectric constant (¢') and the dielectric loss
factor (¢”) greatly govern the heating profile of microwave heating (MW). Addition of
NaCl in marinade decreased &' values and increased ¢” values of marinated chicken

breast at both frequencies of 915 and 2,450 MHz. Penetration depth (d,) also
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decreased in chicken breast marinated with NaCl, which could lead to non-uniform
heating by MW. The &” values increased with temperature, while the & values
decreased at sample temperature > 40°C due to changes of the meat structure.

MW heating of marinated chicken breast for 7 min combined with steaming
completely eliminated the RBSs when the core temperature reached 82°C. The
secondary structure of blood which remained in the vessel was analyzed by
Synchrotron-based Fourier Transform Infrared Spectroscopy (SR-FTIR). The a-
helical content decreased when marinated chicken breast was cooked by MW heating
for 7 min followed by steaming to the core temperature of 82°C while steaming alone
showed high a-helical content. This indicated that protein denaturation occurred to a
greater extent in the combined heating regimes. Cooking time of the combined heating
process was also reduced by 28-48%. Cooking loss, pH, water holding capacity and
texture were comparable between meat cooked by the combined heating and that
cooked by steaming alone (P>0.05). The combined MW heating and steaming

appeared to be an effective heating regime that could reduce the incidence of RBS.
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