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WASANA WONGNGAM : PRODUCTION OF ANGIOTENSIN I-
CONVERTING ENZYME (ACE) INHIBITORY PEPTIDES DERIVED
FROM CHICKEN BLOOD. THESIS ADVISOR :

ASSOC. PROF. JIRAWAT YONGSAWATDIGUL, Ph.D., 119 PP.

ANGIOTENSIN I-CONVERTING ENZYME (ACE)/ANTIHYPERTENSIVE

PEPTIDE/CHICKEN BLOOD/SPONTANEOUSLY HYPERTENSIVE RATS (SHR)

The objective of this study was to increase the value of chicken blood by
producing peptides with angiotensin I-converting enzyme (ACE) inhibitory activity.
Chicken blood fractions, namely whole blood (WB), blood plasma (BP) and blood
corpuscles (BC), were hydrolyzed using various enzymes, including Alcalase, papain,
pepsin, themolysin and Virgibacillus sp. SK1-3-7 protease. Blood corpuscles
hydrolysate (BCH) derived from Alcalase showed the highest degree of hydrolysis
(DH) of 14.53% and ACE inhibition of 61.8% at 0.5 mg/mL peptide. Based on the
response surface methodology (RSM), the optimized condition of BCH was at
51.1°C, 4% E/S, and pH 9.6 for 6 h, resulting in 35.8% DH and 37.7% ACE
inhibition at 0.2 mg/mL peptide. After ultrafiltration using 1-kDa molecular mass
cut-off membrane, the permeate of BCH (BCH-III) showed an increase in ACE
inhibition about 2.5 folds compared to BCH. Both BCH and its permeate were rich
in F, G, AV, I and L. Oral administration of BCH and BCH-permeate to the
spontaneously hypertensive rats (SHR) at 600 and 200 mg/kg body weight,
respectively, lowered systolic blood pressure (SBP) up to around -43.0 mmHg. The
maximum reduction of diastolic blood pressure (DBP) was observed at doses of

permeate BCH of 100 mg/kg.



The fraction G3 obtained from size exclusion chromatography of BCH-III
possessed the highest ACE inhibition with 1Csy of 66 pg/mL. Further purification by
reverse-phase chromatography resulted in 2 peaks exhibiting I1Cs, of 14.0 and 18.0
pmg/mL, respectively. The de novo peptide sequencing by LC-MS/MS revealed
VSKRLNGDA with high 1Cs, of 26.46 uM after gastrointestinal (Gl) digestion and
the peptide at 50 mg/kg showed reduction of SBP of -32.0 mmHg within 12 h. A
maximum decrease in DBP was observed a dose ranging from 12.5 to 50 mg/kg.

The effect of short- (1 week) and long-term (4 weeks) intake of BCH, BCH-III
and the VSKRLNGDA on blood pressure were investigated in vivo. The
VSKRLNGDA at 50 mg/kg showed the greatest reduction in blood pressure similar to
captopril (10 mg/kg). After the 4-week feeding trial, VSKRLNGDA resulted in down
regulation of the renin and angiotensin Il type-1 (AT-1) receptor genes, but up
regulation of adrenoceptor -3 (AR-B3) and peroxisome proliferator-activated receptor
& (Ppard) genes as monitored by their mRNA levels in the kidney by real-time
polymerase chain reaction (RT-PCR). Therefore, BCH and the VSKRLNGDA not
only inhibited ACE but also involved in expression of those genes, which would be
responsible for their antihypertensive effect. Hydrolysates from chicken blood
corpuscles could be developed as a functional food exerting antihypertensive

properties.
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