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Almond Texture Analysis

Understanding the hardness, brittleness, and crunchiness of almonds is essential to assess their quality, optimize
processing, and ensure customer satisfaction. Texture properties such as hardness and fracturability directly affect
consumer perception and eating experience.

Test Principle:
Evaluates the hardness, brittleness, and work done to shear
almonds using a craft knife blade on a texture analyzer.

Background:
CTX Texture Analyzer:

e Determines almond hardness (maximum force required
to shear), work done (energy required to break internal
bonds), and brittleness (fracturability).

e Measures the quantity of fractures generated, indicating crunchiness.

¢ Uses areplaceable craft knife blade to shear the almond at a specified speed without compressing the
sample.

e Provides an objective assessment of almond quality.

Equipment:

e Instrument: CTX Texture Analyzer with 4.5 g Load Cell
¢ Blade: Craft Knife Blade (TA-CKB)

e Fixture: Fixture Base Table (TA-BT-KIT)

e Software: TexturePro Software

Settings:

e Test Type: Compression

e Speeds: Pre-test: 1.5 mm/s; Test: 2.0 mm/s; Post-test: 10.0 mm/s
e Target Distance: 5 mm

e Trigger Force: 5.0 g
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Procedure:

1. Attach the craft knife blade to the instrument.

2. Secure the fixture base table to the instrument base.

3. Insert the base plate onto the fixture base table.

4. Place the almond sample on the fixture base plate.

5. Lower the instrument arm so the probe is just above the sample.

6. Align the sample centrally under the craft knife; maintain consistent orientation for all tests.
7. Start the test.

Observations:

e When atrigger load of 5 g is detected, the probe shears the sample at 2 mm/s over 5 mm.
e Figure I: Maximum force value indicates almond hardness; the area under the graph represents work done

to break the almond.
e Figure ll: Force vs. Distance graph provides alternative display; measures work done and distance at zero
load when the blade withdraws.
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Results:
e Hardness: 1276 g + 80
e Work Done: 155 mJ £ 4.5 Hardness (g) Work Done (mJ) Fracturability (g) Quantity of Fractures

Fracturability; 1276 gz 94 Almonds 1276 £ 80 15545 1276 £ 94 6+3
Quantity of Fractures: 6 + 3

Discussion:

e Higher force values indicate harder samples, simulating the force needed to crush almonds between molars.
e Larger work done values suggest more energy required to break down the sample.

¢ Fracturability values reflect almond brittleness; higher values mean less brittleness.

e The number of fractures indicates crunchiness; more fractures suggest greater crunchiness.
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