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Effects of gamma irradialion on the activity and the properiies{amine acid compositions, in vitro
digeslibility and SDS-PAGE patiern) of proteolylic enzymes were investigated. The proteolytic
activity of soluble human serine protease, enzyme in kiwi and pineapple decreased 10% and 30~ 65%
by 5 kGy and 30 kGy, respectively. In dried pancreatin and lysozyme, the proteolytic and antimicrobial
activities decreased 6-~14% and 10~ 20% by 5 kGy and 40 kGy, respectively. The analysis of above
10 kGy —irradiated soluhle human serine protease by SDS-PAGE revealed radiolysis of the enzyme
into protein or peptides of lower molecular weights. The irradiation of skim milk, hammastein casein,
and lysozyme up to 40 k(y had no deleierious effect on either the i vitro digestibilily or amino

acid compositions.
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Table 1. Enzyme activity of gamma-irradiated soluble and dry enzymes

Relative aclivity (%)

Enzymes

0 kGy 5 kGy 10 kGy 20 kGy 30 kGy 40 kGy 100 LGy
APIY 100 05 o1 67 35 NE 10
a-Chymotrypain® 103 a0 83 79 a9 NTE 45
Pancreatin” 100 a1 az 70 57 NE 36
Kiwi” 100 94 85 78 70 NE 62
Pineapple” 100 95 ap | 55 NE 36
Pancrealin® 100 04 936 a3 ne 85 NE
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Table 2. Eflect of gamma-irradiaied lysozyme on via—
hilily of E. coli ATCC25922

Irradiation dose %108 Relative
(kGy) CFU/ml viability(%4)
Controt” af -

0 1.0 100

) 11 90
10 11 a0
20 1.1 90
40 12 80

YControl. no added lysozyme
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Table 3. Amino acid composition of gamma-irradiated lysozyme, skim milk and hammastein casein (unit @ %)
_ Irradiation dose (kGy)
Amino 0 5 10 20 10
acid 5
s L g H L 5 H L s H L g H
Asp 16547 2710 6249 16470 2895 6260 15299 2598 6287 16793 2624 6216 17017 2530 6203
Thr 4371 LI172 3269 4159 1186 3293 4210 1179 3372 4203 L[169 3415 4210 1139 3419
Ser 5501 L707 4642 5433 1671 4886 5318 1647 4619 bddd (636 4679  HHM 1664 4776
Glu 4977 7923 20090 4339 8254 20985 4497 7781 21552 4501 7906 2155 4510 8133 21449
Gly 5077 Q705 1566 1941 0657 1354 4882 0632 1549 5010 0687 1533 b7 0893 1.580
Ala 6199 1129 2638 603 1138 2630 6071 1114 2560 6108 L1811 2645 6081 L2188 2683
Cys 3927 0671 0549 4081 0587 0556 4075 0610 0547 3737 0812 0607 3692 0514 0531
Vat 3119 2002 5217 3024 2058 5338 3134 2586 5312 3179 2511 4112 20901 21RO 5ET2
Mel 1432 0822 1945 1476 0842 2125 1432 0838 2008 1361 0878 192 1483 Q794 1956
Ile 3233 1354 3682 3167 1335 3747 317 1384 3799 3227 1420 3631 3032 1489 3017
Lew 5700 3417 8143 5554 3349 84601 5631 3280 8149 5741 3308 8055 LYT4 3271 8133
Tyr 2607 1965 4299 2567 1950 43680 2612 1346 4179 26862 1239 4660 2473 1460 4.007
Phe 2879 1763 4541 2770 LT8G 4306 2872 1756 4360 2047 1790 1199 3026 1877 4363
Lys 4791 20777 7062 4671 2777 7071 1766 ZR0B 6977 4833 2808 6806 4878 2388 TO0
His 0941 0807 2173 08266 087 2358 0829 0852 2268 0844 0842 2315 0842 0832 2332
Arg 10046 1394 3271 10115 1240 2993 10071 1306 3141 10043 1306 3160 10304 1386 3.239
Pro 1928 - 15428 2290 - 14723 2036 - 14913 1562 - 15665 1920 - 145993
Total 83468 31708 95625 82,049 31010 95828 82974 41750 0h592 832834 31960 95R64  B2834 32073 95083
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Table 4. Effect of gamma irradialion on the rate of
digestion of skim milk and hammastein casein

Relative digestion rate’

Proteins

OkGy SkGv 10kGy 20kGy 40kGy
Skm mik L0 11 18 10 11
Hammastem o 10 15 11 10
Ca3il

YRequired time reached to pH 75tirradiated sample)/
required time reached 1o pH 7.5(nonirradiated sample)
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Fig. 1, SD5-PAGE patlerns of soluble proleins of API
{A), d—chymotrypsin{B) and pancrealin{C) irr-
adiated with @ to 50 kGy.

M, low range molecular weighl markers: lane 1, 0
kGy; lane 2, b kGy; lane 3, 10 kGy; lane 4, 20 kGy;
lane 5, 30 kGy, tane 6, 50 kGv.
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2. SD5-PAGE patierns of dry—pancrealin(A}, dry—
lysozyme(B}, dry—skim milk{C), and dry-ham—
mastein casein(D)) irradiated with 0 to 40 kGy.
M, low range molecular weight markers, lane 1, 0
kGy, lane 2, b kGy! lane 3, 10 kGy lane 4, 20 kGy:
lane 5, 40 kGv
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