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Walnut Kernel Texture Analysis

Testing the hardness of walnut kernels is essential for evaluating texture consistency, which directly affects product
quality. Measuring peak load and hardness work done allows manufacturers to assess kernel brittleness and ensure
consistent cracking resistance, a key factor for processing and consumer satisfaction.

Background:
e Walnuts, commonly used for their edible kernels, have a hard shell that varies in
brittleness. The walnut kernel hardness test measures the force needed to
compress and crack the shell.

e Samples were stored overnight at 21°C to ensure uniform conditions before testing.
Test Equipment:

e CTX Texture Analyzer with 50 kg load cell

e Probe: 50 mm Flat Stainless Steel 304 Disc (TA-DISC)

e Fixture: Round chamfered holder (TA-DE) to secure the walnut
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e Software: Texture Pro for data collection and analysis Brookfield CTX Texture Analyzer

Settings:
e Test Type: Compression
o Target Type: Distance
e Target Distance: 8 mm

e Trigger Load: 30 g

e Pre-Test Speed: 1.5 mm/s

. Figure 3
* TestSpeed: 1.5 mm/s Figure 2 A round chamfered holder (TA-DE) for
50 mm diameter SS304 flat cylinder disc securing walnut kernel for testing

Procedure:

1. Attach the TA-DISC probe to the texture analyzer and secure the Fixture Base Table (TA-BT-KIT) with the
round chamfered holder.

Place each walnut sample on the holder, aligning it centrally under the probe.
Position the probe approximately 1 mm above the sample.

Set test parameters in Texture Pro and initiate the test.
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For each sample, observe compression until the probe reaches the set
distance, then return to starting position.

6. Repeat the process for all samples, ensuring consistent alignment and
positioning.

Figure 4
Walnut with kernel for testing
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Observations:

e Figure 7: Load vs. Time graph shows the positive peak load (hardness)
required to compress the walnut kernel. Saw-tooth patterns in the graph
indicate fracturability, reflecting the brittleness of the shell.

e Four walnut samples were tested, and results averaged for accuracy.
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Figure 7 Sample during testing
Average Hardness (Peak Load) of walnut kernel
Typical Load vs. Time plot
# Sa Description Results Hardness Deformation Quantity of
Product Name Batch Name Sample Cycle 1 a Hardness Fractures
g mm
1 Walnut Walnut Disc Test #1 28845.00 9.32 26.00
2 Walnut Walnut Disc Test #2 34380.00 0.51 19.00
3 Walnut Walnut Disc Test #3 27280.00 0.88 23.00
4 Walnut Walnut Disc Test #4 27790.00 0.61 15.00
Calculation Settings: Minimum 27280.00 0.51 15.00
Fracture Sensitivity: 1% of load Maxdmum 34380.00 9.32 26.00
Average 29573.00 2.83 21.00
Figure 8
Results of walnut kernel tested
Results:

e Average Hardness (Peak Load): 29,573 g force

e Average Deformation at Hardness: 2.83 mm

e Fractures: Average of 21 fractures across samples, indicating shell brittleness.
Discussion:

Peak load reflects walnut kernel hardness, with higher values indicating greater resistance to cracking. Hardness
work done measures the energy required to compress and crack the shell, while the number of fractures provides
insight into kernel brittleness. Consistent test setup and sample alignment are vital for reliable results, supporting
the evaluation of walnut quality for processing and consumer use.
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