KOREAN J. FOOD SCI. TECHNOL.
Vol. 28, No. 1, pp. 99~104(1996)

RECERE 13

[— e

ol E -

A]Eod oFetal *ZHBogty of8la}, **x] S

olﬁgz**

ERNS 0/88 JISA BIEJO[=| Ak

F* - ZallE

g NETe)

The Production of Functional Peptide from
Whey Using Immobilized Trypsin

Yun-Joo Park, Yeo-Pyo Yun*, Hyung-Joo Lee** and Hae-Dong Jang

Department of Food and Nutrition, Hannam University
*Department of Pharmacy, Chungbuk National University
**Department of Food Science and Technology, Seoul National University

Abstract

Carbohydrate-free caseinomacropeptide (CMP) was isolated from the sweet whey powder by a precipitation
method using 12% ftrichloroacetic acid. The yield of carbohydrate-free CMP was 2.7 g from 100 g sweet
whey powder. The electrophoretic pattern and the amino acid analysis of CMP showed that isolated CMP
was quite pure, indicating the precipitation with 12% trichloroacetic acid was very effective for isolating car-
bohydrate-free CMP from the sweet whey powder. Trypsin, covalently immobilized on pore glass beads by
carbodiimide (EDC) method, was 20mg per 1g glass beads. CMP was almost completely hydrolyzed by solu-
ble trypsin in 24hr, but not by immobilized trypsin. The tryptic hydrolysates were fractionated on a Bio-Ge] P
4 column (1.5X 120 cm)and separated peptides were tested for their capacities to inhibit platelet aggregation
using a aggregometer. The hydrolysate obtained from CMP after 24hr digestion by immobilized trypsin show-

ed the highest activity.
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T3S 7 A (sweet whey)ol2} s, 7H4 73 9
chala] o Blactogiobin®} o-lactalbuming 2 3=
A =z 2 E9 3 E(proteose-peptone) “12]
T -2-F& A(chymosin)®] AHgof] 93] kFlAlelo g
HEe] A" A=Al caseinomacropeptide(CMP) 5
o2 P45 oo

Caseinomacropeptidet= -8 48l chymosine]| x-
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Fig. 1. The electrophoretic diagram of caseinoma-
cropeptide (CMP) isolated from whey (Lane 1; whole
casein, Lane 2; CMP)
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Table 1. Amino acid composition of the CMP isolated
from whey

Amino acid” Calculated(%)” Found(%)
Aspartic acid 8.5 7.82
Threonine 18.2 13.77
Serine 7.8 8.16
Glutamic acid 19.2 17.67
Proline 1.6 16.27
Glycine 0.9 331
Alanine S.3 9.28
Cystine 0 0
Vline 89 8.54
Methionine 2.0 117
Isoteucine 10.1 7.59
Leucine 1.7 2.84
Tyrosine 0 0
Pheylalanine 0 0
Histidine 0 0.49
Lysine 5.7 3.15
Ammonia - o«
Arginine 0 0

PTryptophan were not analyzed
PTheoretical values of CMP are based on the primary struc-
ture of CMP
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& o o] EX| 9] Ale]9] 5~67) ofrlieate] of7hH
apo] g Ho Fodrim Blgich olite] AR B of
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6217 o) F-4E] 43h =RALel o) SHealz} A
23] z18)se] 2421 7%e] Ad Fell2 o{H3) CMP7}

0.7

0.5

ABSORBANCE (335 nm)

0.4 + 3
(] 10 20 30

HYDROLYSIS TIME(hour)

Fig. 2. The hydrolysis pattern of caseinomacropeptide
(CMP) isolated from whey @ —@; soluble trypsin, O—

O; immobilized trypsin
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Fig. 3. Gel filtration chromatogram of CMP hydro-

lyzed by soluble trypsin on Bio-Gel P4 column (1.5X
120 cm) O—O; 0 hre, A—A; 12 hr, -5 24 hr
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Fig. 4. Gel filtration chromatogram of CMP hydro-

lyzed by immobilized trypsin on Bio-Gel P4 column( 1.
5X120 cm) O—C; 0 hr, A—A\; 12 he, T —{; 24 br
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Fig. 5. Tryptic cleavage sites of caseinomacropeptide
and peptides inhibiting platelet aggregation””
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Table 2. Effects of fractionated peptides obtained from
whey on the ADP-stimulated aggregation of human
plateletes

Inhibition(%)
Frac- . . .
tion Soluble trypsin Immobilized trypsin
0 12 24(hr) 0 12 24(hn)
1 0 0 0 0 0 0
2 0 0] 0 0 147 525
3 (0] 0 28.1 0 239 0
4 0 0 0 0 0 0
2 ¢
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