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Hydrolysis of Rice Syrup Meal Using Various Commercial Proteases
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Rice syrup meal (RSM) was enzymatically hydrolyzed using eight commercial proteases (Protamex,
Neutrase, Flavourzyme, Alcalase, Protease M, Protease N, Protease A, Molsin F) for 4 hr at optimum
pH and temperature. Proteolytic hydrolysates were examined in supernatant and precipitate using
Lowry protein assay, semimicro Kjeldahl method and gravimetric method using weight difference be-
fore and after enzymatic hydrolysis. Although RSM contains a high amount of protein (71.2%), only
a very small amount of protein was hydrolyzed. Two proteases (Protease M and Protease N) were
found to be the most effective in the hydrolysis of RSM protein. In Lowry method, 57.5 and 59.0 mg
protein/g RSM were hydrolyzed after Protease M and Protease N treatments, respectively. In gravi-
metric method, 80.0 and 85.4 mg protein/g RSM were hydrolyzed after Protease M and Protease N
treatments. In Kjeldahl method, 67.43 and 70.43 mg protein/g RSM were hydrolyzed after Protamex
and Protease N treatments, respectively. For synergistic effect, two or three effective commercial pro-
teases (Protease M, Protease N and Protease A) were applied to RSM at one time. The highest hydrol-
ysis of RSM protein was observed in both Lowry protein assay (80.3 mg protein/g RSM) and gravi-
metric methods (153.2 mg protein/g RSM) when three commercial proteases were applied at one time,

suggesting the synergistic effect of those proteases.
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Fig. 1. Flow chart for the preparation of rice protein concen-
trates from rice syrup meal.



-Lowry protein assay (mg/g RSM)

Px(283+E+C)
S

P: Protein contents (mg/ml)

E: Amounts of enzyme (ml)
C: Amounts of 1 N NaOH or HCI (ml)
S: Sample weight (g)

-Semimicro-Kjeldahl (mg/g RSM)
14X T
9
S: Sample weight (g)
T: Amounts of 0.1 N HCl (ml)

x5.95

-Gravimetric method (mg/g RSM)
(5—w)

S
S: Sample weight (g)

x 1,000

W: Weight of sample after drying (g)

2 g£ Forced convection dry
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SDS-PAGE analysis
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Fig. 2. Weight change of rice syrup meal during washing.

Table 1. Proximity composition (%) of rice and rice syrup meal

Rice"” Rice syrup meal
Crude Protein 6.12-8.67 71.16
Crude Lipid 0.35-0.45 8.13
Crude Ash 0.59-0.63 0.94
Moisture content 13.22-14.23 0.62
Carbohydrates 76.60-79.12 19.15

YData from Kum et al, 1995 [12].
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Table 2. Amino acid distribution of defatted rice bran concentrates after various proteases treatment (mg/1)

MY NY A1Y M+N+A?

Phosphoserine 727.1 1156.3 936.9 1460.6
Taurine 2745 0.0 0.0 0.0
Phospho ethanol amine 0.0 1408.1 0.0 0.0
Urea 0.0 0.0 0.0 0.0
Aspartic acid 8185.0 560.2 37233 4681.2
Threonine 4480.0 2285 3394.5 5961.0
Serine 9355.0 280.8 3534.2 5259.4
Glutamic acid 16662.3 762.4 45443 8041.1
Sarcosine 44742 3499.6 3210.1 6160.1
a-amino adipic acid 1633.9 4008.8 1762.3 3216.1
Glycine 6088.3 392.6 1234.9 21151
Alanine 10119.8 1179.9 4064.5 6390.7
Citulline 1268.4 1191.4 895.2 1647.7
a-amino-n-butyric acid 2129.0 896.9 2245.8 3054.4
Valine 8726.0 1037.8 8801.8 13069.1
Cystine 4382.1 2160.0 3103.7 4823.8
Methionine 3459.9 232.0 1901.9 3572.9
Cystathionine 1664.9 2540.5 1722.9 3023.0
Isoleucine 8552.4 1812.7 8457.5 18548.4
Leucine 227559 2648.8 15322.9 30087.8
Tyrocine 15656.8 2511.6 7580.9 13085.6
Phenylalanine 18224.3 3462.3 15360.9 27632.3
b-Alanine 4458.8 5373.3 4735.2 7985.4
b-Amino isobutyric acid 8973.4 3007 .4 1619.4 2969.5
b-Amino-n-butyric acid 2201.6 2971 1171.5 1944.1
Ethanol amine 250.1 661.0 623.7 762.3
Ammonia 860.2 452.9 557.9 680.4
Hydroxylysine 299 710.8 528.8 825.6
Ornithine 408.3 1011.0 124.7 416.2
Lysine 7220.2 623.6 1834.8 3259.5
1-Methylhistidine 280.2 0.0 1221 1903
Histidine 4715.6 575.6 17714 27824
3-Methylhistidine 923.3 836.2 336.5 528.9
Anserine 3436.0 990.3 1169.0 2267.6
Carnosine 186.9 3781.1 783.3 1221.0
Arginine 40293.4 765.3 12383.5 21016.8
Hydroxy proline 0.0 0.0 0.0 0.0
Proline 5179.1 0.0 124.4 340.6
Total free amino acids 228236.8 51056.7 119684.8 209020.7

UM: Protease M, N: Protease N, A: Protease A
IM+N+A=Protease M+Protease N+Protease A
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