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Introduction

“Moisturizing pecans improves cracking efficiency by softening shells, enhancing flexibility, and increasing
usable meat yield, reducing waste and maximizing pecan extraction.”

Research Questions

Research Objective 1. What are the relevant moisturization variables that

) .. impact kernel and shell moisture content?
Developing a predictive model for P

moisture content using factors such 2. What are the effects of the aforementioned variables (i.e.,

as time, temperature, and other time, bath temperature, pressure) on shell and kernel

relevant variables .
moisture content?

3. What is the correlation between kernel and shell

moisture content?
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Experimentation

Conditioning Approaches

A 4

A\ 4

Ambient pressure

Altered Pressure

Hot

Cold

Cold soaking and
Hot Water
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Bath Temperature

Experimentation

Ambient pressure

ot

Cold

Pecan initial
temperature

Ambient

Cold (refrigerated)
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Design of Experiment

Hot Cold
Range Range
Factor Measurement Factor Measurement _
Min | Max Min | Max
Input Time Minute 3 20 Input Time Hours 15 20
Variable | Temperature F 180 | 207 Variable | Temperature F 50 0
Output Moisture 0 Output Moisture 0
Variable content & 18D Variable content /o TBD
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Equipment

« Equipment: Cooker

» Purpose: Setting the
water temperature to the
desired level

Figl.

* Equipment: SB900
* Purpose: Measuring the
Moisture

« Equipment: Refrigerator
» Purpose: Storage and
cooling system

« Equipment: Aqualab 3
» Purpose: Measuring the
Moisture

Fig4.

« Equipment: IR3000
» Purpose: Measuring the
Moisture

Fig5.
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Process

SB900

Raw Pecan

Conditioning
(Hot/ Cold)

Cracking and
Shelling

Agualab3

Weighting the kernel
(150 gr)

\ 4

One Sample at a
time/room temperature

A 4

Measuring the Kernel’s
moisture
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Short Demo
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Preliminary Data and Results

Contour Plot of Moisture vs Temperature, Time

198 Moisture

[ | < 42

W42 - 44

44 - 46

196 46 - 48
48 - 50

W50 - 52

[ ] > 52

194

Temperature

192

190

5.0 7.5 10.0 12.5 15.0
Time

Fig 5. Contour plot — conditioning the pecans that are in the
room temperature
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Preliminary Data and Results

Contour Plot of Moisture vs Temperature, Time
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Fig 6. Contour plot — conditioning the pecans that are out of fridge for 30
minutes
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Preliminary Data and Results

Contour Plot of Moisture vs Temperature, Time
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Fig 6. Contour plot — conditioning the pecans that are out
of fridge for 30 minutes

| | | | | | | |— time(hours)

0O 05 1 15 2 25 .. 24

(Tll UNIVERSITY OF GEORGIA




B

Preliminary Data and Results

Fitted Line Plot
Moisture content = y = 0.2401x + 3.4841

Fig 7. Cold soaking for 15 to 20 hours
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Takeaways

* In hot bath, among all factors (time and temperature),
time i1s more important and effective than temperature in absorbing moisture.

* In hot bath, initial pecans temperature (before conditioning) has a significant role
and impact on absorbing moisture

* In general, cold soaking shows a positive moisture to time relationship
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