Microbial enzyme activity
1. General mechanism

Microorganisms (bacteria, yeasts, molds) produce extracellular enzymes that break down
food macromolecules (proteins, lipids, carbohydrates). This degradation leads to changes
in texture, color, odor, and flavor, making the food unfit for consumption.

2. Key enzymes and their effects

2.1. Beneficial effects

Industrially important microbial enzymes are produced by several species with varying
properties. Some of the sources of enzymes responsible for the degradation of cellulose, pectin,
starch, and proteins and their application are depicted in the figure:
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2.2. Spoilage of food

Enzyme

Proteases

Lipases

Amylases

Pectinases

Cellulases

Target in Food

Proteins (collagen, casein, myosin)

Lipids (triglycerides)

Starch

Pectin (in fruits/vegetables)

Cellulose (plant cell walls)

Common Microorganisms

Pseudomonas, Bacillus, Aspergillus

Pseudomonas fluorescens, Penicillium

Bacillus subtilis, Rhizopus

Erwinia carotovora, Botrytis cinerea

Trichoderma, Clostridium

Signs of Spoilage

Softening, liquefaction, bitterness, putrid

odors (ammonia, amines).

Rancidity (hydrolytic/oxidative), soapy taste,
off-odors.

Softening, abnormal sweetness, sliminess.

Soft rot, tissue maceration.

Loss of firmness, fibrous breakdown.

3. Factors promoting microbial enzyme activity

e Temperature: Optimal activity typically between 20°C and 40°C.

o pH: Bacterial enzymes often favor neutral pH, while fungal enzymes are active in acidic
conditions.

e Water activity: High aw (>0.90) promotes enzymatic activity.

e Oxygen availability: Influences microorganism type and enzymes produced (e.g.,
aerobic Pseudomonas vs. anaerobic Clostridium).




