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Abstract

In this study, the characteristic qualities of whole soymilk were examined based on differing hydrolysis condition.
The results showed that as the concentration of enzyme preparation(KMF-G) increase, °Brix, calcium-binding capacity,
and the content of free amino acid components also increased. Additionally SDS-PAGE analysis revealed a similar
pattem of in the molecular weight of proteins at enzyme preparation concentration 0.20 and 0.35%(w/w). The quality
of whole soymilk hydiolysate was shown to be best at a enzyme preparation(KMF-G) concentration of 0.20%(w/w)
and hydrolysis time of 60 min. When sterilized at 115, 130 and 145 TC for 15 sec each the change in whole
soymilk quality was not substantial. Based on the above results, a 0.20%(w/w) enzyme preparation(KMF-G)
concentration and 60 mim hydrolysis time was determined to be the optimal hydrolysis condition for whole soymilk
It is anticipated that soymilk hydrolysis will a food material that is diverse in its application and uses.
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Table 1. Physicochemical properties of whole soymilk hydrolysate
by enzyme concentration

Enzyme concentration(%,w/w) pH *Brix m(t:gllgaug;e
0.05 6.56:001 2431012 0280027
020 6371002 2774006  046+0.00
035 6506002 3.17:004  048+0.02

"Mean + SD of triplicate determination.
Murbidity at 280 nm of diluted (x25) supernatant of whole soymilk hydrolysate
having added 30 mM CaCl..
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Table 2. Comparison of free amino acid contents of whole
soymilk hydrolysate by enzyme concentration

(mg%)
Attino acids Enzyme concentration (%,w/w)
0.05 020 0.35
Hydroxy-L-poline 8.11 11.95 20.16
L-Threonine ND" 046 075
L-Glutamic Acid 1.29 1.70 3.10
L-Sarcosine 1.29 1.57 296
L-a-Aminoadipic Acid ND 0.12 1.08
L-Proline ND ND 087
Glycine 0.70 1.19 1.36
L-Alanine 0.96 232 381
L-Citrulline 0.76 029 029
L-a-Amino-n-butyric Acid ND 021 035
L-Valine 051 1.63 204
L-Cystine ND ND 0.70
L-Methionine 0.32 037 051
L-Cystathionine ND 5.16 741
L-Isoleucine ND 141 1.84
L-Leucine 1.50 9.15 1341
L-Tyrosine ND ND 0.4
B-Alanine 1.28 530 8.46
L-Phenylalanine 175 6.67 3.14
D,L-3-Aminoisobutyric Acid ND 1.07 1.66
L-Homocystine ND 1.27 1.44
y-Amino-n-butyric Acid 094 1.26 1.85
Ethanolamine ND 1.39 143
&-Hydroxylysine 0.34 0.35 125
L-Omithine 0.19 0.50 023
L-Lysine 245 8.54 15.83
1-Methy!-L-histidine 0.55 0.58 0.83
L-Tryptophan ND 318 0.69
L-Anserine ND 2.00 1.69
L-Carnosine ND ND 422
L-Arginine 4.36 1229 20.72
TA? 27.28 8191 129.54
EAY 652 3139 4321

i)ND : not detected.
OTA : total amino acid.
EA : essential amino acid(Thr+Val+Met+lle+Len+Phe+Lys+Trp).
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Table 3. Physicochemical properties of whole soymilk hydrolysate
by different hydrolysis time
Hydrolysis time

(min) pH “Brix Calcium intolerance
30 6.4420.02" 2.17+0.06 035:0.01”
60 6.37:0.02 2771006 0.4610.00
90 6441001 333+0.06 0.55+0.00

"Mean + SD of triplicate determination.
Murbidity at 280 nm of dituted (x25) supematant of whole soymilk hydrotysate having
added 30 mM CaCl,.
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Fig. 1. SDS-polyacrylamide gel electrophoresis profile of whole
soymilk hydrolysate by enzyme concentration.
Lane 1 : Molecular weight marker.
Lane 2 : 0.05%(w/w) enzyme concentration.

Lane 3 : 0.20%(w/w) enzyme concentration.
Lane 4 : 0.35%(w/w) enzyme concentration,

Hydrolysis time (min)
Fig. 2. SDS-polyacrylamide gel electrophoresis profile of whole
soymilk hydrolysate by different hydrolysis time.
Lane 1 : Molecular weight marker.
Lane 2 : Hydrolysis time at 30 min.

Lane 3 : Hydrolysis time at 60 min.
Lane 4 : Hydrolysis time at 90 min.
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Sterilization temperature(‘C)

Fig. 3. SDS-polyacrylamide gel electrophoresis profile of whole
soymilk hydrolysate by sterilization temperature.

Lane ! : Molecular weight marker.

Lane 2 : Sterilization temperature at 115°C.

Lane 3 : Sterilization temperature at 130°C.
Lane 4 : Sterilization temperature at 145°C.
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Table 4. Comparison of free amino acid contents of whole
soymilk hydrolysate by hydrolysis time

{mg %)
Ao acids Hydrolysis time (min)

30 60 90
Urea 206 ND” 10.07
L-Aspartic Acid ND ND ND
Hydroxy-L-poline 7.94 1195 24.98
L-Threonine 021 046 1.47
L-Serine ND ND 524
L-Glutamic Acid 1.14 170 3.74
L-Sarcosine 1.49 1.57 494
L-a-Aminoadipic Acid ND 0.12 1.29
L-Proline ND ND 217
Glycine 0.64 1.19 1.70
L-Alanine 1.35 232 5.16
L-Citrulline 0.17 0.29 031
L-a-Amino-n-butyric Acid ND 021 053
L-Valine 0.82 1.63 2.59
L-Cystine ND ND 0.68
L-Methionine ND 037 091
L-Cystathionine 2,00 5.16 479
L-Isoleucine 046 141 251
L-Leucine 336 9.15 1737
L-Tyrosine ND ND 045
B-Alanine 365 530 9.96
L-Phenylalanine 2.85 6.67 14.19
D,L-B-Aminoisobutyric Acid 0.87 1.07 ND
L-Homocystine 091 127 215
y-Amino-n-butyric Acid 092 126 1.60
Ethanolamine 0.85 1.39 0.35
Ammonium Chloride ND ND ND
&-Hydroxylysine ND 0.35 5.80
L-Omithine ND 0.50 091
L-Lysine 548 8.54 1892
1-Methyl-L-histidine 0.40 058 0.96
L-Tryptophan 1.87 3.18 0.98
L-Ansetine ND 200 254
L-Carnosine ND ND 5.57
L-Arginine 743 1229 2293
TA? 47.14 8191 17180
EA” 1533 31.39 58.95

IND : not detected.
3TA : total amino acid.

EA : essential amino acid(Thr+Val+Met+le+Leu+Phe+Lys+Trp).
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Table 5. Physicochemical properties of whole soymilk hydrolysate
by the sterilization temperature

Sterlization temp.(C) oH “Brix Cak‘c‘:;‘ac‘ﬁ‘y‘d"“g
115 6.22+0.00" 2.9540.07 0.43£0.00”
130 622+001 3.20£0.00 047:001
145 624001 325:007 0494001

"Mean + SD of wiplicate determination.
Murbidity at 280 nm of dibuted (x25) supernatant of whole soymilk hydrolysate having
added 30 mM CaCly.
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Table 6. Comparison of free amino acid contents of whole
soymilk hydrolysate by a sterilization temperature

(mg’%)

Ao acids Sterilization temp.(C)

115 130 145
Urea ND" ND ND
L-Aspartic Acid ND ND ND
Hydroxy-L-poline 11.49 10.27 11.83
L-Threonine 0.49 051 0.55
L-Serine ND ND 3.08
L-Glutamic Acid 1.95 1.81 1.81
L-Sarcosine 387 421 362
L-a-Aminoadipic Acid 1.08 121 1.45
L-Proline 0.71 0.66 0.52
Glycine 147 1.40 136
L-Alanine 3.03 290 3.06
L-Citrulline 0.35 0.44 0.37
L-a-Amino-n-butyric Acid 040 043 0.46
L-Valine 1.51 147 1.57
L-Cystine 0.88 0.88 1.01
L-Methionine 148 135 181
L-Cystathionine 5.59 1.50 747
L-Isoleucine 123 129 129
L-Leucine 9.84 1021 10.48
L-Tyrosine 0.72 033 07
B-Alanine 752 7.88 8.08
L-Phenylalanine 8.39 8RN 8.70
D,L-3-Aminoisobutyric Acid 1.24 1.65 1.44
L-Homocystine 1.34 1.27 1.24
y-Amino-n-butyric Acid 125 1.26 1.28
Ethanolamine 0.02 053 0.46
Ammonium Chloride ND ND ND
S-Hydroxylysine 1.97 3.02 27
L-Ornithine 0.78 0.85 0.83
L-Lysine 1278 13.18 13.57
1-Methyl-L-histidine 0.56 0.70 0.76
L-Tryptophan ND 423 4.48
L-Anserine 3.86 384 348
L-Carnosine ND 2.06 1.98
L-Arginine 15.62 16.84 16.96
TA” 101.40 11309 118.50
EA’ 3571 4L15 4245

UND : not detected.
5TA - total amino acid

“EA : essential amino acid(Thr+Val+Met+le+LeutPhe+Lys+Trp).
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