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MANATSAWEE KHUNTASOM : PRODUCTION OF ANGIOTENSIN
CONVERTING ENZYME (ACE) INHIBITORY PEPTIDES DERIVED
FROM THAI PANGA SKIN. THESIS ADVISOR : ASSOC. PROF.

JIRAWAT YONGSAWATDIGUL, Ph.D., 120 PP.

THAI PANGA SKIN/ANGIOTENSIN CONVERTING ENZYME INHIBITORY

PEPTIDE/PROTEIN HYDROLYSATE

Thai Panga (Pangasius hypopthalmus x P. bocourti) (Pangasius hypopthalmus
x P. bocourti) skin is a by-product of the frozen fillet industry which is normally
discarded or converted into low-value animal feed. The production of ACE inhibitory
peptides may be an efficient utilization that can increase the value of Thai Panga skin.
The use of whole skin as a substrate has not yet been fully investigated. The objective
of this study was to compare the ACE inhibitory activity of protein hydrolysate
produced from different forms of Thai Panga skin. Three forms of Thai Panga skin,
namely defatted, alkaline-acid pretreated and gelatin, were used as a substrate for
hydrolysis by 6 proteases including Alcalase, pepsin, trypsin, papain, Protamex, and
protease from Virgibacillus halodenitrificans SK 1-3-7. The degree of hydrolysis
(DH) and ACE inhibitory activity at 12 h were measured. It was shown that the type
of protease applied and substrate influenced DH and ACE inhibition (P<0.05). The
highest specific ACE inhibitory activity of 4.9%/ug Gly equivalent (eg.) was obtained
from the pepsin-hydrolyzed alkaline-acid pretreated skin. ACE inhibitory activity
increased with hydrolysis time and showed the highest ACE inhibition at 12 h.
However, it was comparable to that obtained at 2-h hydrolysis. The hydrolysate of

pepsin at 2 h was subjected to sequential ultrafiltration membrane fractionation using



30-kDa, 5-kDa and 1-kDa molecular weight cut-off, respectively. Permeate obtained
from the 1-kDa membrane showed the highest ACE inhibition of 49.8% at 25 ug Gly
eq./mL. This active fraction was further fractionated using anion exchange
chromatography and size-exclusion chromatography, respectively. The partially
purified peptides showed ACE inhibitory activity of 53.8% at 25 pg Gly eq./mL with
an 1Csp of 19 pg Gly eq./mL. LC-MS/MS analysis revealed that potent fraction from
size-exclusion chromatography contained peptides with hydrophobic (Leu or Val),
aromatic (Trp or Tyr) residues or Arg at the ultimate position of peptides. The
peptides exhibited molecular mass between 0.7 and 1.5 kDa. The ACE inhibitory
activity of the partially-purified peptides decreased approximately 30% after in vitro
simulated pepsin-pancreatin digestion. The results suggested that hydrolysate
possessing ACE inhibitory activity can be produced using alkaline-acid pretreated

Thai Panga skin hydrolyzed by pepsin.
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