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PRINCIPLE COMPONENT ANALYSIS/MEAT QUALITY/CHICKEN

MEAT/HEAT TREATMENT

The objectives of this study were to evaluate meat quality of hybrid Korat
chickens (KC) at various rearing periods in comparison with commercial broilers
(CB). In addition, physico-chemical properties of raw and cooked chicken breast meat
at different heating temperatures of KC, CB and Leung Hang Khao (Thai native
chicken; NC) were evaluated. Synchrotron Radiation Fourier transform infrared
(SR-FTIR) and Fourier transform Raman spectroscopy (FT-Raman) in combination
with principle component analysis (PCA) were used to determine the correlation
between wavenumbers of vibrational spectra and various meat quality traits.

KC meat quality is greatly affected by age. KC at younger ages (8-10 weeks
old) were characterized by higher inosine 5'-monophosphate (IMP) with softer
texture, while older KC (16-20 weeks old) exhibited higher protein content and firmer
texture. PCA revealed that the meat quality of CB was greatly different from KC

meat. High shear force values of KC meat at 20 weeks old were well correlated with



v

an increase in B-sheet structure (amide I) and amide III of collagen, detected by
FT-Raman. Moreover, Raman spectra at 3207 cm™ and relative o-helical content were
negatively correlated with shear force values of KC breast meat.

At their market age, raw breast meat of KC (10 weeks old) and NC
(16 weeks old) showed higher protein and carbonyl content, and lower lipid content
than CB (6 weeks old). CB contained higher moisture content, IMP, and guanosine 5'-
monophosphate (GMP). NC meat exhibited high contents of inosine and insoluble
collagen content. The CB meat showed dominant regions of O-H stretching of water,
C-H stretching of lipid, and PO;" stretching of nucleic acids based on FT-Raman and
SR-FTIR spectra. The B-turn and random coil were found predominant in KC and NC
meat, while mainly o-helix was found in CB meat.

High heat treatment (121 °C) had no effect on shear force of KC and NC
breast meat. Taste enhancing compounds, including IMP and GMP, showed higher
retention in KC and NC breast meat than did in CB breast meat upon thermal
treatment. High heat treatment at 121 °C increased protein carbonyl, while slightly
decreased protein digestibility of 3 chicken breeds. Cooked chicken meat at 70 °C
contained higher moisture content and predominant a-helix structure, corresponding
to O-H stretching of water, amide I a-helix on FT-Raman. Heating at 90 and 121 °C
increased unfolding protein structure and B-sheet conformation as evidenced by

FT-Raman bands of C-H stretching and C-C stretching of B-sheet structure.
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