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Search of Novel Biologically Active Components in Liver Hydrolysates
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Liver hydrolvzed powder (Liver-Hi) contains the various functional materials, which
has bioregulation. Therefore, it is considered that the functional materials are existed in
the liver-Hi. The purpose of this study was to search their functional materials, especially
angiotensin I-converting enzyme (ACE)inhibitory peptides and antioxidant activity.

First of all, inhibitory activities against ACE of liver-Hi and their enzymatic
hydrolysates were investigated. Liver-Hi was digested by pepsin. trypsin and o-
chymotrypsin. After digestion. hydrolysates showed ACE inhibitory activities, and the
tryptic hydrolysates showed the strongest activity. The liver-Hi ethanol extract was
applied to reverse-phase high performance liquid chromatography to separate an active
peptide. In the case of A-18 fraction, the molar concentration of liver-Hi peptides required
to inhibit 50% of the activity increased markedly (0.2684g°ml). Secondary, the effects of
liver-Hi and their enzymatic hydrolysates on antioxidant activities were studied. The
DPPH radical scavenging method and the hydroxyl radical scavenging method were
used for detecting. The liver-Hi had strong antioxidant activity. The molar concentration
of liver-Hi peptides required to inhibit 50% of the activity of DPPH radical scavenging
and hydroxyl radical scavenging were 157¢g/ml and 135ug/ml, respectively.

These results suggested that the porcine liver-Hi was able to show ACE inhibitory
activity and antioxidant activity. and that might be a useful source of physiologically
functional factors.
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Fig.1 HPLC profiles of liver-Hi and their fractionates.
A Liver-Hi, B; Liver-Hi s.u.p.. C; Liver-Hi p.p.t.
HPLC condition; Column: TSK gel G2000SW .. (7.8mm LD.x 30cm)
Eluent: 20mM phosphate buffer (pH 7.0)
Flow rate: 0.2 m/. min
Detection: OD at 215 nm
Molecular weight marker: (1) Aprotinin (6,500 Da),(2) Rivoflavin (376 Da)
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Fig.2 ACE inhibitory activities of liver Hi and their fractionates.
ICs 7 concentration of protein reduced to inhibit 50% of the ACE activity.
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Fig.3 ACE inhibitory activities of liver Hi and their hydrolysates.
1Cs + concentration of protein reduced to inhibit 50% of the ACE activity.
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Fig.4 Reverse-phase HPLC profiles of the active fraction.
A ; Chromatogram of active fraction after GL-science Inertsil

ODS-2 column.

HPLC condition ; Column : Inertsil ODS-2 (6.0 mm LD. X 150 mm)
Solvent system : 0% to 30% CH,CN (5—35min) in 0.1% TFA

Flow rate . 1 ml/min
Detection © OD at 225 nm

B : Rechromatography of active fraction A
HPLC condition : Column : Inertsil ODS-2 (6.0 mm 1LD.x 150 mm)
Solvent system . 7% to 11% CH,CN (15-35min) in 0.1% TFA

Flow rate : 1 ml min
Detection : OD at 225 nm

C 5 Rechromatography of active fraction B
HPLC condition ; Column : Inertsil ODS-2 (6.0 mm LD.x 150 mm)
Solvent system . 7% to 13% CH.CN (15—-45min) in 0.1% TFA

Flow rate . 1 m//min
Detection . OD at 225 nm

YL bgEE L L CDPPHZ ¥ 4 Wil 2-1EMH % il
EL7HR, BEKFOICHEEREERL, L
N— HIDICxEIX157¢g/mi%z R~ L7: (Fig. 5-A),
BEHIOHBILWECH LR TNV F4 2D
ICiEiiZ15ug/mITH Y, Th L) HIEVWLDOD,

LAN— HiIH B RATHLZ L0 0, ZOHME
fbBfEIIRm e EZOND, TOL/N—Hix 4k
HHNDOHLEEZE THRE L4 R, _7 2 ViH{tw
DICxfEIZ227, +) 7T VL3259, o ¥E
M) 7Y AR IX170pg/mITH D, wTho



FRI4ERE R 5 BT AR REEE Vol.21 200312 BMFEEA  Frksd et o

A LverHi P 15

Pepsin WWWW!(/ 211
Trypsin /’//’///////////// S 259

a-Chymotrypsin W/W’ 170

1 1 ]

0 50 100 150 200 250 300
ICs0 (1 g/ml)

Liver-Hi 777 135
Pepsin W’//////W’/WW 253
Trypsin ‘////7/// ] 140

a-Chymotrypsin W////// T 235

0 50 100 150 200 250 300
1Cs0 (1 g/ml)
Fig.5 Antioxdative activity of liver-Hi and their hydrolysates

A U Activity in DPPH radical scavenging system
B ¢ Activity in hydroxyl radical scavenging system
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