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AATCC TM103-2024

Test Method for Bacterial Alpha-Amylase

1. Purpose and Scope

1.1 This test method is intended for the
assay of the bacterial amylases employed
commercially for textile desizing. It is not
applicable to products that contain beta-
amylase in addition to alpha-amylase.

2. Principle

2.1 Dextrogenic amylase activity is
measured in terms of the digestion time
required to produce a color change denot-
ing a definite stage of dextrinization of
the starch substrate. The amylase content
of the sample, expressed in Bacterial
Amylase Units (BAU), is readily calcu-
lated from the dextrinizing time (see 10.2).

3. Terminology

3.1 Bacterial Amylase Unit (BAU),
n.—a measure of starch degradation as
shown by the quantity of an enzyme that
will dextrinize one milligram of starch
per minute under the specified experi-
mental conditions.

4. Safety Precautions

4.1 These safety precautions specified
in the method are ancillary to the testing
procedures and are not intended to be all
inclusive.

4.2 1t is the user’s responsibility to ref-
erence applicable safety data sheets, use
safe and proper techniques and wear ap-
propriate personal protective equipment
in handling materials in this standard.

4.3. Users MUST consult manufactur-
ers for specific details such as equipment
operating instructions and other recom-
mendations.

5. Uses and Limitations

5.1 The calibration of the method as
presented here further restricts its use to
amylases of bacterial origin.

5.2 Some surface-active agents inter-
fere with the color development which is
an essential part of this method. The
method is therefore not suitable for assess-
ing the effect of surfactants on enzymes.

6. Apparatus (see 13.1)

6.1 Comparator. Light Source should
be either daylight or daylight fluorescent
lamps. Incandescent lamps should not be
used since they give slightly lower results.

6.2 Water bath, controlled at constant
temperature 30 £ 1°C (86 + 2°F).
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6.3 Electric timer.

6.4 Glassware. All glassware must be
clean. This applies particularly to pipettes
where a hang-up of droplets interferes
with correct volume delivery. Sulfuric
acid-potassium dichromate cleaning solu-
tion is an efficient cleanser but must be
thoroughly removed by repeated rinsing.

6.4.1 Borosilicate test tubes, 13 x 100
mm—at least six dozen should be on
hand.

6.4.2 Standard volumetric pipettes to
deliver 2 mL, 5 mL, 10 mL, 20 mL, fast 1
mL blow-out pipette for sampling hydro-
lyzing mixture, plus assorted standard
pipettes to accomplish necessary sample
preparation dilutions.

6.5 Analytical balance.

6.6 pH meter.

7. Reagents

7.1 Todine (crystalline); reagent grade; I,
7.2 Potassium iodide; KI
7.3 Potassium dihydrogen phosphate;

KH,PO, (monobasic)
7.4 Sodium phosphate; Na,HPO,
(dibasic)

7.5 Merck’s Lintner Starch
7.6 Water, distilled

8. Preparations

8.1 Test Sample Preparation.

8.1.1 Prepare the sample solution by
dilution with water so that 10 mL of the
final solution (see Table I) will give a
dextrinizing time of 15-35 min. With dry
samples, insoluble materials may be
present but it is generally unnecessary to
filter the solution.

8.1.2 Table I shows sample weight to
be used with samples of varying alpha-
amylase content. If the sample can be
placed in either of two ranges, it is prefer-
able to use the sample weight corre-
sponding to the higher range since this
will give a longer dextrinization time,
making for easier and more accurate
measurements.

8.1.3 Liquid products should be
weighed as the specific gravity is usually
greater than 1.0.

8.1.4 In all cases, a sufficient amount
of sample should be weighed to minimize
weighing errors. If necessary, the amount
of sample to be applied to the test may be
obtained by secondary volume dilution.

8.2 Stock Iodine Solution.

8.2.1 Weigh in glass, 5.5 g reagent
grade crystalline iodine; to dissolve, add

Table I—Guide to Selection

of Sample Weight
Sample weight
Sample to be used
alpha-amylase mg sample
content per 10 mL
(BAU per g) final dilution
70-250 200
125-500 100
300-900 50
600-1800 25
1000-4000 10
3000-9000 5
6000-18000 25
12500-50000 1

11 g reagent grade potassium iodine dis-
solved in minimal (10-12 mL) water.
When iodine has completely dissolved
dilute to 250 mL.

8.2.2 Preserve this solution in an amber
glass-stoppered bottle and store under re-
frigeration. Solution may be used for
three (3) months.

8.3 Dilute Iodine Solution.

8.3.1 Dissolve 2.0 mL of stock iodine
solution and 20 g reagent grade potas-
sium iodide in water, and dilute to 500 mL.

8.3.2 The dilute iodine solution may be
stored under refrigeration and used for
one (1) week. However, at the time of its
use (see 9.1), it should be at 30 + 1°C (86
+ 2°F).

8.4 Buffer Solution, pH 6.6.

8.4.1 Solution A. Dissolve 9.078 g of
KH,PO, in water and dilute to 1 L.

8.4.2 Solution B. Dissolve 9.472 g of
Na,HPO, in water and dilute to 1 L.

8.4.3 Mix 600 mL of Solution A and 400
mL of Solution B to obtain pH 6.6 buffer.

8.5 Buffered Starch Substrate.

8.5.1 Determine the dry weight of
Merck’s Lintner Starch (Special for Dia-
static Power Determinations) by drying
20.00 g of starch at 103-104°C (217-
219°F) for 3 h. Weigh after cooling in
desiccator and continue drying until
weight is constant. Discard after dry
weight has been determined.

8.5.2 Calculate the amount of starch
equivalent to 10.00 g dry basis for 500
mL starch substrate.

8.5.3 Starch should be retained in
tightly closed jar and not exposed to envi-
ronment where the moisture content
would be subject to change.

8.5.4 Quantitatively transfer a slurry of
10.00 g (dry Weightﬁasis) of Merck’s
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