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This study was carried out to find suitable substrate formula for protease production using 100%
wheat bran, 100% rice bran, mixture of wheat and rice bran in the percentage proportion of 75:25, 50:50 and
25:75 in the laboratory scale. The innoculum of 0.3% Aspergillus oryzae and 10% wheat flour were added to
dry substrate and was adjusted to 50% moisture content. The mixture was then inoculated at 30 "C for 5 days.
Protease activity and substrate moisture content were analyzed. The results showed that the percentage ratio
of 25:75 gave the highest protease activity of 936.00 unit / g dry substrate. The substrate moisture content
was increased from 50 to 61.44% at the end of fermentation. This optimum substrate ratio was chosen to
further study of protease production in a packed-bed fermentor.

According to the optimum percentage wheat to rice ratio of 25:75, the mixture was fermented in the
packed-bed fermentor with air inlet through the humidifier for system heat removal afier 12 hr of fermentation
for 5 days at velocity of 0.1 m/s. Comparing of 50, 55 and 60% initial substrate moisture content, the results
illustrated the moisture conient of 50 and 50% gave the highest protease activity of 43545 unit / g dry
substrate which was higher than at 60%. Then the investigation of air inlet starting time at 12 and 24 hr after
fermentation was performed until 5 days of fermentation period using air inlet velocity 0.1 m/s and initial
substrate moisture content of 50 and 55%. The resulted showed that at 50% substrate moisture content and air
inlet starting time of 24 hr gave the highest protease activity in the packed-bed fermentation of 668.53 unit / g
dry substxﬁte at 60 hr, at the moisture content of 39.38 % and pH of 6.0,
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MSUNNG 1AAI8 (189550, 2548) 15U AsaMUMsNaNzISe duasuszun lvaiouves
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Tatia s1daTanzmiinfisenme lasutazaaibvesiu AIUgUMSHTIAIVEUADA ATUANNT
o J g @ a Aaa o IS o 1
Marswade 15a (15191, 2547) 1951955 uaans 193tanesa l4iludauennia

@

ugnssy (Uszass, 2526) 1iludu

A P} s
AITINN 5 mﬂwmmu“l%

Process or Product Enzyme Preparation

Alcohol Ol-amylases, B—amylases, amyloglucosidase, B—glucanase,

protease, cellulases

Amino acids amino acid acylase (immobilized), protease with peptidases

Animal feed Proteases, amylases, hemicellulases, B-glucanases

Beer COl-amylases, B—glucanases, amyloglucosidase, proteases

Bread Ol-amylases, B—amylases, amyloglucosidase, fungal proteases,
pentosanases

Bread preservation Bacterial COl-amylase, branching enzyme, B-glucanases,

pentosanases, B—amylase
Cheese ripening Lipases, proteases, peptidases
Cheesemaking Animal and microbial rennet, lysozyme

Chicken feed B-glucanases
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Process or Product

Enzyme Preparation

Citrus juices

Coffee

Cookies, crackers
Dential hygiene
Detergents

Egg products

Fish curing
Fish protein

Flavors

Fructose production

Fruit, vegetable pulps
Glucose production
Invert-sugar production
Lactose

Laundry detergents
Leather manufacture
Meat tenderizing

Milk

Oils

Plant pigment

Rubber

Lowering viscosity or clarification: pectinases
Eliminating bitterness: naringinase

Extracts: B—glucanases

Cl-amylases, protease

dextranase, mutase, glucanases, peroxidases
Proteases, amylases

Preservation: glucose oxidase, catalase
Whippability: lipases

Pancreatin

Lowering viscosity of water extracts: protease
From fruits: pectinases, hemicellulases, cellulases
Form milk products: lipases, proteases

In baked good: lipases

From inulin: inulinase

From glucose: glucose isomerase

Macerases

From starch: Ol-amylases, amyloglucosidase
Invertase

Milk hydrolysis: yeast lactase

Proteases, cellulases, lipases, amylases
Proteases, carbohydrases, lipases

Proteases, especially papain

Cold sterilization: H,0,/catalase

Olive and ditrus oil production: pectinases
Hydrolysis, transesterification: lipases
Anthocyanin production: pectinases

Proteases



38

TN S (91D)

Process or Product Enzyme Preparation
Soft drinks Stabilization: glucose oxidase
Soybean hydrolysis Proteases, Ol-glucosidase
Tea Extraction: tannase
Wastewater Proteases, cellulases, complex enzyme preparations
Winemaking Maceration: pectinases

Clarification: pectinases, proteases, B-glucanases

Yeast hydrolysis B-glucanases for lysing cell walls

17: Helmut (1998)
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(85NY, 2523)
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