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Table 1.

The use of whole organisns as a source of enzymes in the food industry

Process Organisn used

Brewing Barley

Winemaking - Yeast

Cheesenaking Bacteria, Calf stomach
Vinegar production Bacteria

W, 9% Fungus

ip . Bacteria

Baking Yeast, Bacteria
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Carb hydrate metabolizing enzymes

Enzyne Utilization
hnylase Production of sugars and
oligosaccharides
Exo—1,4-d-D—g1ucoéidase Production of glucose from starch
Cellulase Cellulose =) cellobiose
Polygalacturonase Extraction of fruit juice fron

pulp, clarification of wines and
fruit juices

- f-DHalactosidase Lactose =) Glucose + Galactose

| B-I-Fructofuranosidase Sucrose =) Glucose + Fructose
 Glucose oxidase Desugaring egg products,

renoving Oz fron fruit juices

suseptible to oxidation

Xylosé isonerase - Production of high fructose syrup
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Protein - metabolizing enzymes

Enzyne Utilization
Papain Removal of turbidity in beer,
neat tenderizing
Chynosin(rénnin) Production of cheese
~ Trypsin Neat tenderizers
Fungal protease Neat tenderizers

Bread making

Substitute for remnin
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nalt.

Beer Product ion

Substrate Enzyme Products

Anylose (-amylase Oligosaccharides, naltose, glucose
f-amylase naltose

Amylopectin |  a-amylase destrin
B-amylase naltose, f-dextrin

Protein Proteolytic Low 4.V Proteins, Peptides, Free anino acids
enzymes in (flavor,stability of foan,colloid)
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Table 5

Enzynes of Significance in Food Processing

~ Fnzyme Reaction Use or Potential use

[sonerase -
Glucose isomerase | D-Glucose <=> D-fructose | For production of fructoses
containing syrups
Transferase
[ O-Hfethyl transferase| 0-Dihydroxyl phenols Block oxidation of O-phenols
-) (~nethoxy] phenol by phenolase to inhibit

brovning
Oxidoreductase |
| Lipoxigenase | cis,cis1, d-pentadien Inprove dough and flavor of
insaturated fatty acids | bread; bleach bread to
+.0y =) Fatty acid produce white crumb
hydroperoxide
Diacety] reductase | Diacetyl + NADH Reduce concentrations of

-) acetoin diacetyl in beer




Enzyme

Reaction

Use or potential use

Glucose oxidase

(atalase

Hydrolase
1, 0-Anylase
2.0-Anylase

3 Glucoanylase

Invertase

fD-Glucose + 0y

-) Dglucono-§-lactone
+ Haly

a0z + H0y

=) Oy + 20z

Hydrolvze ¢-1,4-glucan
links in starch

1. Internal randon hvdrolvsis

2.Successive maltose unit-

renoved
3.Suceessive glucose unit
renoved

Sucrose -y Glucose + Fructose

Remove glucose and oxygen

fron foods

Destroy hvdrogen peroxide
used for food sterilization.
Used to remove Ha0z fro

glucose oxidase reaction

1.Starch liquefaction

2.Produce naltose in bread
fernentation and in
high—malioée SYTUpS

3.Produce glucose from starch

Produce invert sugar for

candies, confections, etc,
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Enzyne Reaction Use or potential use
Lactase Lactose - Glucose + Galactose| Hydrolyze lactose in dairy
products
Cellulase iydrolize f-1,4-glucan Tinks | Convert cellulose to glucose
complex in cellulose

Pectin enzyne

complex

Pullulanase

Pentosanases

Hydrolize pectin to pectic
galacturonic acid, and
4-deoxy-5-ketogalacturonic
acid

«-D-1,6 linkage of starch

) a-0-1,4-oligosaccharides

suseptible to amylase

Pentosan

- Driylose + L-arabinose

Clarify fruit julces and

winess degrade fruit pulp and

| increase estractahility of

Juices

Used with a-and 3-anylase to
effect high-naltose conversion
of starch: increase
fernentable sugars in

brewing

Decrease bread staling




Enzyme

Reaction

Use of potential

Hemicellulases

fGlucanases

Naringinase

Starchyase

[Hylans
-) Yvlooligosaccharide
+ I-xylose + L-arabinose

f-Glucans - B-D-glucose

Naringin
-) naringenin + rhamnose

+ glucose

Starchyose - monosaccharides

Rafinnose

Reduce viscosity of coffee

concentrates

Facilitate filtration of

barly vort in breving with

harley
Debitter citrus fruit
products

Reduce flatalance due to
starchyose and rafinnose in

leguminous products

5—4

179



180

knzyme Reaction Use or potential use
1. Papain
2.Ficin 1-5; Heat tenderizer
3, Bronelain
4, Fungal 1-6; Beer o Tk g
proteases Proteolytic enzymes that
5. Bacterial 685 Cheese
proteases hydrolyze a variety of
6. Pepsin 4 5 Breadnaking
7, Remnin peptide bond
(chynosin) 10 5 Antioxidizing in milk
8. Microbial
remet 1, 11, 125 Soften and
9, Chynotrypsin tenderizer of tissue of
10,Trypsin neat

11,Col lagenase

12.Elastase

6,9 ; Resynthesized protein
hvdrolyzates




Use or potentiai o

cheese and flavor conventrates

of egg whites; develep cheese

Enzyme.. Reaction
Pregastic Milk fat + ;0 Develop flavor in Italian
esterases ) fatty acids + glycerol
+ partial glycerides for candv and bakirg
industries
Lipase Triglycerides + Hy0 Retard staling of bread:
-> fatty acids + glycerol | enhance Whipping projerties
+ partial glycerides
flavor
Ribomuclease Ribonucleic acids 5'- tucleotides are flavor

- micleotides

enhancers
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Table 6

Effect of gernination on ¢- and f-Anylase Activity of theat

Ungerninated 0.04
0~ anylase
Germinated 201
Ungerninated 23
- amylase ' '
Germinated 2




Fisg. 1.
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Bacterlal

Cereal

L
Fungal

100
80 |-
> 60f
>
s
< 40}
20 |-
0
60

Thermal

various

65 /70 73 80

Temperature, °C

stability of Ad—amylases fi1-om

sources. ( From Amos,

1955 )
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Table 7

Gas Production with a-savlase Supplenented

Tige, hr No enzyme Halt Fungal
Ist 30 2 30
Ind 5 5 5
3rd bl 39 5
4th 5 5 M
5th 26 5 5
bth 16 3 32

Total U7 289 289




Table 8

Enzynes Prepared fron (RAS Organisns?

Organisas

Result Enzyme

Bacillus subtilus

Aspergillus orvzae,

Aspergillus niger

hspergillus oryzae,
Aspergillus niger

Saccharomvees cerevisise

Saccharomyces fragilis

Anvlase(high temperature)

Protease, neutral

Protease, alkaline

Anylase
Glucanvlase
Protease

dcid protease
(atalase
Glucose dxidase
Lipase
Anthocyanase
haringinase
(ellulase

Hemicellulase
Pentosanase

Pectinase
[nvertace

Lactase
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