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Abstract

Rice contains a high amount of carbohydrates, proteins, vitamin B, vitamin E, phytic acid and inositol. While the
rice protein and carbohydrate are regarded as a good source of food in nutrition with its non-allergic characteristics,
the application of rice by-products (RBP) in food industry has been limited to animal feed. This study, therefore,
was conducted to increase the amounts of insoluble rice protein and rice dietary fiber in RBP by hydrolyzing car-
bohydrates in RBP using various commercial carbohydrases. Three commercial carbohydrases (Termamyl, Celluclast
and Viscozyme) were used to hydrolyze carbohydrates in RBP. The rice wine meal, defatted rice bran and rice syrup
meal were hydrolyzed with carbohydrases at optimum pH and temperature. The gravimetric method and Kjeldahl
method were used to evaluate the changes in the amount of protein in samples and the results showed a similar
pattern. Rice wine meal and defatted rice bran showed an increase in protein contents when they were treated by
Termamyl and the highest synergistic effect was observed by cocktailing all of the enzymes. Rice syrup meal, how-
ever, showed little changes in protein contents due to the high initial contents. Remarkable changes in total dietary
fiber contents were observed only in rice syrup meal.
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Table 1. Information of the commercial carbohydrases.
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Enzymes Condition Component Declared activity =~ Density (g/mL)  Optimum pH  Optimum temp. (°C)
Celluclast brown liquid Celluase 700 EGU'/g 1.22 4.5-6.0 50-60
Termamyl type L brown liquid o-amylase 120 KNU""/g 1.20-1.25 6.5 93
Viscozyme L brown liquid B-glucanase 120 FBG"™"/mL 1.2 4.6 44
Arabanase
Celluase

hemicellulase
xylanase

"EGU(Endo-Glucanase Unit): the amount of enzyme which reduces the viscosity of a solution of carboxymethylcellulose to one-half under standard

conditions.

“KNU(Kilo Novo Unit): the amount of enzyme which degrades 4,870 mg starch dry matter, Merck soluble amylum per hour under standard conditions.
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corresponding to 1 pmol glucose per minute under standard conditions.

FBG(Fungal Beta-Glucanase unit): the amount of enzyme which degrades barely beta-glucan to reducing carbohydrates with a reduction power
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- Kjeldahl protein concentration (mg/g)
Qf‘-gx-T—) x 5.95 (1)

S = sample weight (g)
T = amounts of spending of 0.1 N HCI (mL)

- Gravimetric protein concentration (mg/g)

(PxS)

x 1, 000 2

P = protein content of sample (mg/g)
S = sample weight (g)
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D = Dried sample weight (g)
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Fig. 1. Insoluble protein concentration of rice wine meal after
Termamyl (T), Viscozyme (V), Celluclast (C) and mixture of
T,V,C treatment.
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Fig. 2. Total dietary fiber of rice wine meal after Termamyl (T),
Viscozyme (V), Celluclast (C) and mixture of T,V,C treatment.
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Fig. 3. Insoluble protein concentration of defatted rice bran
after Termamyl (T), Viscozyme (V), Celluclast (C) and mixture
of T,V,C treatment.
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Fig. 4. Total dietary fiber of defatted rice bran after Termamyl
(T), Viscozyme (V), Celluclast (C) and mixture of T,V,C
treatment.
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Fig. 5. Insoluble protein concentration of rice syrup meal after
Termamyl (T), Viscozyme (V), Celluclast (C) and mixture of
T,V,C treatment.
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Fig. 6. Total dietary fiber of rice syrup meal after Termamyl (T),
Viscozyme (V), Celluclast (C) and mixture of T,V,C treatment.
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Table 2. Color parameter of rice by-products.

Color values
L a b
Rice wine meal
Control 22.1£0.0*  -6.5+0.0 ¢ 16.3£0.0 ¢
Celluclast 159+0.0¢  -8.7+0.1" 10.940.0 ®
Termamyl type L 16.540.0 ¢ -4.2+0.0 ° 10.5+£0.0 ¢
Viscozyme L 16.540.0 ¢ -4.6+0.0 " 10.5£0.0 ¢
T+V 18.740.0°  -2.7+0.1¢ 9.8+0.2 ¢
V+C 14.140.1"  -1.640.1° 6.4£0.1 ¢
T+C 16.540.0¢  -0.8+0.2° 10.5£0.0 ¢
T+V+C 16.940.1 ¢ -2.440.1° 9.8+0.2 ¢
Defatted rice bran
Control 28.5+0.0%  -3.9+0.0° 15.4£0.0 ¢
Celluclast 24.9+0.0°  -5.4+0.1¢ 13.240.0
Termamyl type L 24.940.0 -4.4+0.0 © 13.240.0
Viscozyme L 2334009  -3.740.0° 13.9£0.1 ¢
T+V 24.9+0.0°  -4.440.0° 13.240.1°
V+C 249+0.0°  -7.4402° 15.6+0.2°
T+C 249+0.0°  -5.4+0.1¢ 16.3£0.2 ¢
T+V+C 23.9+0.1° -5.5+0.2 ¢ 14.540.2 ¢
Rice syrup meal
Control 29.3+0.0°° -6.9+0.0 f 16.840.0 °
Celluclast 229+0.0°¢  -5.1+0.1¢ 15.6£0.0 ¢
Termamyl type L 224+0.1" 744028  14340.1°
Viscozyme L 245+0.0°  -5.2+40.1°¢ 16.0+0.2 ¢
T+V 24540.0°  -4.240.0° 16.0+0.2 ¢
V+C 245+0.0°  -4.2+40.1° 16.4£0.1 ¢
T+C 24.1£0.0 -3.740.1° 17.0£0.1 ¢
T+V+C 23.940.1¢  -2.540.1° 16.4£0.1 ¢

Mean values having the same superscript within columns are not
significantly different (p <0.05).
T: Termamyl, V: Viscozyme, C: Celluclast.
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