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Khao Mao is one kind of rice harvested 15-20 days after its grain formation. The rice is
not fully mature resulting in its green color and unique aroma of 2-Acetyl-1-pyrroline (2AP).
In the present study, we determined the nutritive content of Khao-Mao, extracted the 2AP in
Khao-Mao as well as determining its content, and developed a value added Khao-Mao snack
product.

In the first study, the nutritive content of Khao-Mao obtained from Ubonrajthani
province was determined. The moisture content of Ubenrajthani Khao-Mao was in the range of
16.3-23.9% on wet weight basis. The amount of fat, protein, fiber, and ashes were in ranges of
1.8-2.5%, 6.8-8.8%,1.4-1.7% and 1.2-1.9% on dry basis, respectively.

In the second study, the 2AP, a volatile aromatic component, was extracted from two
types of Khao-Mao, Phupaan and Nangkao, obtained from Nongkai province and its
concentration in both types of Khao-Mao was determined. The organic solvent extraction method
was carried out using 2,4,6-trimethylpyridine (TMP) as an internal standard. The extracted
products were analyzed using gas chromatography-mass spectrometry(GC-MS). The results
showed that Nangkao Khao-Mao had 0.01 ppm of 2 AP, while Phupann Kao-Mao contained
0.02 ppm, which was twice more than that of Nangkao. This finding indicated that the 2AP level
of the two Khao-Mao species was very low. Therefore, we attempted to improve the aromatic
quality of Khao-Mao by adding other source of aroma. Fresh pandan (Pandanus amaryllifolius)
was selected to analyzed for 2AP content and was found to contain 44-fold more 2AP than in
Khao-Mao. We, therefore, added fresh pandan juice extract into Khao-Mao to improve its aroma.
The mixtures of Khao Mao and fresh pandan juice extract were further steamed or roasted and
then analyzed for their 2AP content. Results showed that the steamed mixture of Khao Mao and
fresh pandan juice extract had 0.056 ppm of 2AP, while the roasted mixture contained 0.073 ppm.

In the last study, for value adding, the more aromatic specie, Phupaan Khao-Mao, was
processed into crispy cereal Wao cracker, one type of crispy Thai snacks. The crispy Khao-Mao

Wao cracker was developed into a bite-size snack for convenience. The processing steps
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consisted of grinding Phupaan Khao-Mao into flour, flavoring, mixing with water, molding into
dough, slicing, drying at 50-60 °C, and baking at 200 °C instead of frying. The baked crispy
Khao-Mao Wao crackers were then sprayed with palm oil before seasoning with salt, pepper and
garlic powder. Final products were stored at room temperature for 2 months before the
examination of their physical, chemical and sensory qualities.

After 2 months of storage, physical and chemical evaluations indicated that the
appearance of the crispy Khao-Mao Wao crackers was acceptable. No mould contamination or
rancidity were observed. The pH of the product was 5.0-6.3 and water activity (aw) was 0.3-0.5
indicating that the standard requirements were met.

For 9-point hedonic sensory evaluation by 20 panelists, the average overall liking score
was 7.95, meaning that panelists like the crispy Khao-Mao Wao cracker moderately to like very
much.

Therefore, the processing of salt, garlic and pepper seasoning bite-size crispy Wao
crackers from Khao-Mao can be a healthy and nutritious snack. Baking instead of frying helps

reducing the use of oil, which promotes more health benefit to consumers.





