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PAPUNG KORN SANGSAWAD : BIOACTIVE PEPTIDES DERIVED
FROM IN VITRO GASTROINTESTINAL DIGESTION OF COOKED
CHICKEN MEAT. THESIS ADVISOR : ASSOC. PROF. JIRAWAT

YONGSAWADIGUL, Ph. D., 193 PP.

MUSCLE PROTEIN/POUTRY/GASTROINTESTINAL DIGESTION/BIOACTIVE
PEPTIDE/ANTIOXIDANT/ANGIOTENSIN CONVERTING ENZYME/

PERMEABILITY

The objectives of this study were to investigate the effect of thermal treatments
on bioactivities of peptides generated from in vitro gastrointestinal (Gl) digestion of
cooked chicken meats and to identify the angiotensin converting enzyme (ACE)
inhibitory peptides presented in digests, and to determine their permeability through
Caco-2 cell monolayer model. Breast of Korat chicken (Kc) and commercial broiler
(Br) were cooked under various conditions, namely heated at 70°C for 30 min (H-0.5)
and 24 h (H-24), autoclaved (AC) at 121°C for 15 min (AC-15) and 60 min (AC-60),
and then subjected to in vitro Gl digestion. Antioxidant and ACE inhibitory peptides
were released upon in vitro Gl digestion of both KC and Br. H-0.5 promoted metal
chelating and ACE inhibitory activity of digest, while AC-15 enhanced FRAP value
and cytoprotective effect. Novel potent ACE inhibitor peptides were identified to be
KPLLCS, ELFTT, and KPLL with ICso of 0.37, 6.35, and 11.98 uM, respectively,
while ELFTT and KPLL were resistant to hydrolysis of plasmin.

Permeability of Kc/H-0.5 and Kc/AC-60 digests permeated through a 1-kDa

ultrafiltration membrane was investigated using monolayers of human colorectal
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carcinoma cell line (Caco-2) cells. Permeate of Kc/H-0.5 digest revealed higher
permeability and ACE inhibitory activity than did the Kc/AC-60 counterpart. Among
transported peptides of Kc/H-70 digest, nine peptides showed ACE inhibitory activity,
and a tripeptide, APP, derived from myosin, exhibited the highest ACE inhibition with
the Kj value of 0.93 uM.

KPLLCS and KPLL were susceptible to hydrolysis by brush border peptidases,
while ELFTT was slightly hydrolyzed but could not be transported. The transported
peptides of KPLL showed the highest ACE inhibitory. KPLL was partially hydrolyzed
to KP and LL in the apical side. KPLL, KP and LL, were transported across Caco-2
cells with the Kj values of 0.09, 3.86, and 56.74 mM, respectively.

These results revealed that the bioactivity of Gl digests derived from cooked
Korat chicken muscles would greatly depend on the applied thermal treatment. Mild
thermal treatment at 70°C for 30 min of Kc improved antioxidant and ACE inhibitory
activity of digest. ACE inhibitory peptides can be transported and structural changes
occurred during permeation. Besides the nutritional value of cooked chicken,

optimally cooked Kc breast also provided multifunctional health benefits.
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