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Studies on Biologically Active Peptide Derived from Fish and
Shellfish-IV Separation and Identification of Angiotensin I-Converting
Enzyme Inhibitory Peptides from the Protease Hydrolyzate of Undaria

pinnatifida Protein and their Dipeptide Derivatives

Kunio Suetsuna”

The hydrolysate fractions having the potent angiotensin I-converting enzyme (ACE)
inhibitory activity were obtained from Undaria pinnatifida protein hydrolysate using
Protease S and Proleather FG-1. The fractions were chromatographed on a Dowex
50W(H*) and reverse-phase HPLC to yield dipeptides with ACE inhibitory activity.
These dipeptides were identified by amino acid and sequence analyses as Ile-Tyr (ICs
; 13.4uM), Lys-Tyr (7.7uM), Lys-Phe (28.3uM) and Phe-Tyr (39.8 #M) derived from
the Protease S hydrolysate, and Ile-Trp (12.4uM), Val-Tyr (11.3 M), Lys-Tyr (9.2
£M) and Val-Phe (43.7¢M) derived from the Proleather FG-1 hydrolysate. Using the
Lys-Tyr analogues which were newly synthesized, the interaction between ACE inhibi-

tory dipeptides and the active site of ACE was presumed.
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Table 1. Degree of hydrolyzation, yield and ACE inhibitory activity
Enzyme Degree of hydrolyzation (%) Yield (%) ICs» value (mg/mD?®
Newlase F 43.7 54.2 2.19
Protease M 48.4 49.5 1.37
Protease A 47.1 42.8 0.72
Protease N 48.8 38.7 0.72
Protease P 449 46.1 1.29
Protease S 53.6 57.7 0.38
Proleather FG-1 54.2 42.4 0.49
Pancreatin F 32.7 34.7 1.76
Papain W-40 26.8 38.1 1.68
Blomelan F 21.6 33.3 1.32
Denazyme AP 47.9 61.1 0.53
Bioprase SP-4 38.6 53.6 0.85
Denapsin 2P 33.6 47.2 1.02
Pronase E 37.8 30.6 1.13
Pepsin 49.3 57.8 0.25
Chymotrypsin 4.1 42.0 0.71
Trypsin 36.7 33.9 0.93

U Degree of hydrolyzation was expressed before the purification by Dowex 50W column chromatography.
* ICw value means the concentration of inhibitor which inhibits half activity of ACE.

Table 2. Analytical data and ACE inhibitory activity of the isolated dipeptides by HPLC

Retention time (min) Dipeptide Amino acid ratio® ICs value (#M)?®
34.59 Ile-Tyr Ile 1.26, Tyr 0.97 13.4
38.79 Lys-Tyr Lys 0.79, Tyr 1.08 7.7
56.29 Lys-Phe Lys 0.85, Phe 1.12 28.3
59.9% Phe-Tyr Phe 1.08, Tyr 1.16 39.8
27.7% Ile-Trp Ile 1.33, Trp 0.94 12.4
41.8% Val-Tyr Val 1.27, Tyr 1.14 11.3
48.4% Lys-Tyr Lys 0.81, Tyr 1.03 9.2
62.79 Val-Phe Val 1.25, Phe 1.07 43.7

All amino acids are of the L-configuration.

VEach peptide was hydrolyzed with 6N HCl at 110°C for 24h.

®ICs value means the concentration of inhibitor which inhibits half activity of ACE.
“Expressed under the HPLC of the peptide powder hydrolyzated by Protease S.
“Expressed under the HPLC of the peptide powder hydrolyzated by Proleather FG-1.
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Table 3. ACE inhibitory activity of synthetic dipeptides containing lysine

NH:-terminal Lys ICo value (zM)P

COOH-terminal Lys ICo value (LM)V

dipeptide dipeptide
Lys-Tyr 13.2 Pro-Lys 46.3
Lys-Trp 19.3 Asp-Lys 60.2
Lys-Phe } 28.3 Cys-Lys ' 81.6
Lys-Met 28.4 Gly-Lys 85.4
Lys-Pro 33.1 Ser-Liys 97.7
Lys-His 36.8 Val-Lys 165
Lys-Cys 45.0 Thr-Lys 196
Lys-Ile 45.9 Lys-Lys 213
Lys-Leu 50.2 Phe-Lys 315
Lys-Gly 1.4 Arg-Lys 343
Lys-Ala 106 Ile-Liys 430
Lys-Ser 107 Tyr-Lys 610
Lys-Lys 213 Trp-Lys 650
Lys-Val 445 His-Lys 703
Lys-Arg 548 Ala-Lys 755
Lys-Asp 864 Met-Lys 770
Lys-Thr 940 Asn-Lys 810
Lys-Asn 1037 Leu-Lys 907
Lys-Gln 1049 Gln-Lys 1043
Lys-Glu 1500 Glu-Lys 1500

Y ICy» value means the concentration of inhibitor which inhibits half activity of ACE.
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THhOESW, BE%R L TACEMEZ®HAER, St
DEWVWE—2 T2V THEEHPLCL 7z, BHPLCIZ &L Y 573
BT A3BBEORTFF7 574 v MitoWTHEACEH
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CRERICY Y v A2BTBIYTF FOEBNEKRIT) v v
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VR7F FOBEEEHRB I W TidCheung 52 2k D
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TACEEFERZRHETsLELIONS, BOE I DFE
PHEERAL, HAA A v A EUMALICACEHE Y RTF KA
EDEIEb TV D, NKKET 3V BOEHEEZE
ERA TOFMERANBBETH 5, —F, ACERT v
x5 v v VIO CEEHA O Phe-His-Leu® 5 His-Leu % 1]
Wro 2 RIGEMEET 5 L0, ZOFE/EBAICIICNS
7 BRERE L OBMEE R T ABKEAMNEEL, K
ICACEZHENMHET 27 F FIT 3 —EDBRKESHLE
ThH5TLpod, HVACEREE®RE IC ZBKE: 7

I/VBESUCEBBELEZ NS, TOTLEB) VY
BEYRTF FHERO ACEHEERAIE o EREERMN
FBbDTH 1z,

L%, BEELTOS v BB IUBROER, SR
SHEOBRFNZTV, & 5K ACEHEEROFWER~<
TFFEBBILTWL T EBEEN B, '
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