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Abstract 2 4 8 4 3 G

According to the collaboration with Doitung development project under royal initiative of Royal
Highness princess Srinagrindara, the princess mother, under the topic of “A development of macadamia
nut wastes as an economically valuable material” in 2006. This waste was altered to be a more value-added
product. Based on another scientific data, it was found that this Macca charcoal can emit heat in far-
infrared (FIR) range. According to some symptoms can be healed by heat in such the wavelength,
especially, pain healing. Tennis elbow is a kind of such the symptom that can be applied by the FIR heat.
This is, thus, the origin of the present work.

The carbonized Macca charcoal was ground and sieved, only the small sized Macca charcoal was
blended with polyurethane (PU) to make a foam sheet with thickness of 25 millimeter. This blend foam,
which was irradiated by 500 W halogen lamp for 10 min, was then subjected to temperature increasing
testing by IR50i Thermometer. It was found that the PU foam blended with Macca charcoal at 5% w/w
showed the suitable increasing in temperature, thus, this blend was applied as a raw-material for producing
elbow supporter. Again, the temperature increasing experiment was carried out. The temperature
increasing in the case of elbow supporter without Macca charcoal was lower than that in the case of with
Macca charcoal of 5.30°C. Then, the testing was applied with the human, and it was clear that an extra heat
of about 1.37°C was found in the case of supporter with Macca comparing to the without one. This

indicates that Macca charcoal can generate heat very well.



246436

The odor absorption of Macca charcoal and skim natural rubber was measured in Headspace vial,
gave heat 70°C in oven for 3 h, incubated 16 h to volatile organic compounds in headspace vial before
injected by Headspace GC-MS. It found that optimum incubation times was more than 8 h. Adsorption
efficiency increased with Macca charcoal content. Macca charcoal could adsorb low molecular weight than
high molecular weight. The ability of far-infrared emissivity was test by Thorlabs PM100D Utility,
scanned averaging data 20,000, and calculated Thermal intensity in microwatt per square centimeter. It
proved that could emitted far-infrared emissivity at wavelength 7 - 12 pm. The maximum far-infrared
emissivity of Macca-polyurethane foam and Macca elbow supporter were at 7 pm and 10 pm.

The clinical test was carried out with the three groups of volunteers, i.e., controlled, placebo,
Macca groups of 27, 24 and 25 volunteers. This test was checked up for three periods, i.e., 0, 1 and 2
months after wearing supporter. The results from pressure pain threshold test by algometer tester and
Patient —rated Tennis Elbow Evaluation (PRTEE) showed the statically significant difference between
these three volunteer groups at p-value < 0.05. In addition, the hardnessship in self-assist ability to do
activity showed that no change in the case of control and the clear decrease in the placebo and Macca
cases. Thus, it can be concluded that Macca supporter can help the ability to do activity better and a

reduction in pain effectively.
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