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Abstract

Effect of enzymatic modification with pepsin, papain and trypsin was studied on functional properties
of isolated sesame meal protein hydrolysates. Solubility of protein hydrolysates distinctivily increased
from 2% to 53~94% at pH 4. Emulsifying properties showed marked increase 6 fold and 4.5 fold
at degree of 10%, 20% hydrolysis by trypsin and degree of 10% hydrolysis by papain. The emulsion
stability of the protein was unstable by heat treatment for 30 min. at 80C. Foaming properties were
also enhanced by enzymatic hydrolysis except at degree of 30% hydrolysis. Bulk density and water
absorption of protein with trypsin and papain decreased about 0.1 g/m/ and 0.3~0.7 ml/g, but oil
absorption was increased about 1 mi/g.
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Fig. 1. Solubility profiles of hydrolysates prepared from
isolated sesame meal protein with papain

®—@, Control: Isolated sesame meal protein

O—0O, A: Hydrolates with degree of hydrolysis 10%
E—m, B: Hydrolates with degree of hydrolysis 20%
3—0, C: Hydrolates with degree of hydrolysis 30%
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Fig. 2. Solubility profiles of hydrolysates prepared from
isolated sesame meal protein with pepsin
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Fig. 3. Solubility profiles of hydrolysates prepared from
isolated sesame meal protein with trypsin
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Table 1. Emulsifying activity of protein hydrolysates prepared from defatted sesame meal with papain, pepsin
and trypsin

Emu151fy1ng acthlty (%) pH

pH Papain Pepsin Trypsin
Contro] ——m—F " ——
B C A B C A B C

2.0 57.7 61.2 61.8 0.0 52.5 () 9 29 65.6 68.0 59.8

3.0 575 64.6 60.0 0.0 20 0.0 0.0 67.5 60.8 45.6

4.0 119 47.8 119 0.0 0.0 0.0 0.0 60.0 61.1 51.0

5.0 118 438 4.8 0.0 10.5 16.1 29 67.3 67.4 65.0

6.0 61.9 63.9 65.0 26.7 62.2 59.0 62.4 64.2 65.3 52.7

7.0 60.6 61.5 60.6 23.1 68.0 57.1 57.1 63.5 59.0 459

8.0 613 62.5 60.9 114 55.2 57.1 436 62.0 58.0 38.2

9.0 61.3 62.0 59.2 5.7 55.5 554 31.7 61.0 54.2 32.7
10.0 61.3 59.8 54.9 5.9 52.5 53.9 15.1 61.0 53.4 333
11.0 60.6 50.0 51.0 5.7 42.2 21.0 8.7 56.2 48.6 226
12.0 61.0 50.0 43.9 7.8 154 10.5 29 30.0 18.5 40

A: Hydrolysates with degree of hydrolysis 10%
B: Hydrolysates with degree of hydrolysis 20%
C: Hydrolysates with degree of hydrolysis 30%

Table 2. Emuisifying stability of protein hydrolysares prepared from defatted sesame meal with papain, pepsin
and trypsin

Emu151fy1ng actmty (%) pH

pH Papain Pepsin Trypsin
Control ————————
B C A B C A B C
2.0 58.2 57.0 56.4 0.0 16.7 6.9 0.0 67.3 63.9 34.0
3.0 57.5 58.7 248 0.0 19 0.0 0.0 66.0 56.3 33
4.0 49 34.8 7.2 0.0 0.0 0.0 0.0 53.7 494 3.1
50 59 29.5 0.0 0.0 8.3 16.1 1.0 654 64.7 52.5
6.0 584 58.2 55.5 14.3 50.0 495 436 54.7 474 21.6
7.0 61.0 59.5 55.1 194 474 46.5 394 54.5 44.4 141
8.0 61.2 56.6 536 10.5 412 430 377 50.0 431 13.7
9.0 61.5 539 50.0 5.7 314 164 15.0 50.0 418 10.8
10.0 57.1 52.0 19.2 5.0 255 8.7 48 50.0 42.2 11.1
11.0 48.0 28.0 133 57 7.8 5.7 29 45,7 38.1 6.9
12.0 442 248 17.0 5.8 7.7 29 29 5.0 4.9 20
A: Hydrolysates with degree of hydrolysis 10%
B: Hydrolysates with degree of hydrolysis 20%
C: Hydrolysates with degree of hydrolysis 30%
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Table 3. Foaming activity of protein hydrolysates prepared from defatted sesame meal with papain, pepsin and

trypsin

Foaming activity (m/)

pH Papain Pepsin Trypsin
Contrgy —m—— ————

B C A B C A B C
2.0 48 49 53 74 57 44 49 57 68 65
3.0 51 63 68 72 70 47 63 65 77 74
4.0 45 63 64 68 61 60 61 55 70 73
5.0 50 60 67 74 63 52 60 53 68 89
6.0 59 65 75 51 65 65 56 64 72 68
7.0 62 82 78 46 71 66 61 64 69 70
8.0 67 80 75 46 71 66 64 64 67 79
9.0 61 80 75 30 70 66 64 65 63 57
10.0 60 7 69 33 68 66 55 61 62 45
11.0 59 7 69 31 68 65 48 51 53 36
12.0 60 7 66 31 61 49 40 55 48 4

A: Hydrolysates with degree of hydrolysis 10%
B: Hydrolysates with degree of hydrolysis 20%
C: Hydrolysates with degree of hydrolysis 30%

Table 4. Foaming stability of hydrolysates prepared from defatted sesame meal protein with papain

- Control 10% hydrolysis 20% hydrosis 30% hydrosis pH
P A B ¢ D E A B C D E A B C D E A B C D E
20 48 3 2 0 0 49 4 1 0 0 53 4 0 0 0 74 53 51 17 11
30 51 6 1 0 0 63 6 2 0 0 68 3 0 0 0 72 62 62 18 10
40 45 32 2 1 0 63 50 7 2 0 64 16 4 3 0 68 56 56 7 3
50 50 13 2 1 0 60 7 2 1 0 67 8 2 1 0 74 54 49 35 16
60 59 49 48 43 16 65 57 51 30 2 75 63 58 57 32 51 29 25 23 18
70 62 50 42 18 10 8 72 63 34 17 78 61 34 16 10 46 28 23 15 14
80 67 56 43 25 23 80 67 41 24 15 75 55 36 5 4 46 29 22 21 20
90 61 47 40 20 19 80 66 31 16 5 75 52 31 1 0 30 16 116 14 12
100 60 43 40 39 17 79 66 14 4 1 69 50 12 0 0 33 20 16 16 13
110 59 47 42 38 19 76 57 8 1 0 69 52 14 1 0 31 19 18 15 13
120 60 44 42 39 8 74 59 24 5 2 66 56 13 2 0 31 21 15 14 9

Standing time; A, 0 min.; B, 10 min.; C, 30 min.; D, 60 min.; E, 120 min.

Table 5. Foaming stability of hydrolysates prepared from defatted sesame meal protein with pepsin

H Control 10% hydrolysis 20% hydrosis 30% hydrosis pH
P A B C¢C D E A B C D E A B C D E A B C D E
20 48 3 2 0 0 57 21 5 3 0 44 7 6 5 0 49 4 4 0 0
30 51 6 1 0 0 70 21 2 0 0 47 6 1 0 0 63 24 3 0 0
40 45 32 2 1 0 61 28 2 1 0 60 7 4 0 0 61 22 3 2 0
50 50 13 2 1 0 63 34 2 0 0 52 7 3 2 1 60 23 4 4 0
60 59 49 48 43 16 65 56 53 14 7 65 29 26 24 18 56 24 20 19 7
70 62 50 42 18 10 71 62 59 57 51 66 57 53 52 48 61 47 42 34 15
80 67 56 43 25 23 71 61 48 42 38 66 54 48 46 40 64 S50 42 37 25
90 61 47 40 20 19 70 58 44 30 17 66 54 40 29 18 64 50 33 26 17
100 60 43 40 39 17 68 56 38 30 11 66 54 24 12 6 55 16 7 5 3
110 59 47 42 38 19 68 58 49 17 6 65 53 10 5 2 48 9 7 4 2
120 60 44 42 39 8 61 41 12 5 3 49 15 8 5 2 40 7 5 2 0

Standing time; A, 0 min.; B, 10 min.; C, 30 min.; D, 60 min.; E, 120 min.
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Table 6. Foaming stability of hydrolysates prepared from defatted sesame meal protein with trypsin
u Control 10% hydrolysis 20% hydrosis 30% hydrosis pH
 AB C D E A B C D E A B C D E A B C D E
20 48 3 2 0 0 57 35 5 2 0 68 44 4 1 0 65 7 4 1 0
30 bl 6 1 0 0 65 59 32 5 1 77 64 25 4 1 74 5 6 2 0
40 45 32 2 1 0 55 47 19 5 3 70 63 48 25 2 73 50 12 3 0
50 50 13 2 1 0 53 8 ) 3 3 68 9 6 6 5 8 13 6 5 0
60 59 49 48 43 16 64 55 48 45 7 72 58 51 15 8§ 68 56 49 41 17
70 62 50 42 18 10 64 53 48 27 13 69 49 16 14 10 70 57 27 9 6
80 67 56 43 25 23 64 54 45 31 19 67 45 26 21 13 79 51 13 10 6
90 61 47 40 20 19 65 55 43 18 11 63 35 12 7 6 57 12 4 3 2
100 60 43 40 39 17 61 54 18 11 762 42 9 4 1 45 5 2 1 0
110 59 47 42 38 19 51 45 10 7 1 53 12 2 1 0 36 3 2 0 0
120 60 44 42 39 8 55 47 4 1 1 48 11 2 0 0 44 6 2 0 0

Standing time; A, 0 min.; B, 10 min.; C, 30 min.; D, 60 min.; E, 120 min.
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Table 7. Bulk density of protein hydrolysates prepared
from defatted sesame meal with pepsin, papain and try-
psin

Bulk density (g/ml)

Papain Pepsin Trypsin
Control 0.260 0.260 0.260
A 0.209 0.177 0.191
B 0.110 0.140 0.077
C 0.090 0.140 0.078

A: Hydrolysates with degree of hydrolysis 10%
B: Hydrolysates with degree of hydrolysis 20%
C: Hydrolysates with degree of hydrolysis 30%
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Table 8. Oil and water absorption capacity of protein hydrolysate prepared from defatted sesame meal with papain,

pepsin and trypsin

Absorption volume (mi/g)

Papain Pepsin Trypsin
Control
A B C A B C A B C
oil 11 2.2 13 1.3 1.7 14 2.7 13 2.5 24
water 0.8 0.3 0.2 0.2 0.5 04 04 0.1 0.1 0.3

A: Hydrolysates with degree of hydrolysis 10%
B: Hydrolysates with degree of hydrolysis 20%
C: Hydrolysates with degree of hydrolysis 30%
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v #RAFEEES oF 1ml/g %9 %718 H9lch
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