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This study aimed to develop the natural solution system from milk, herbs and fruit. The
mentioned systems together with vacuum impregnation technology (VI) were then used in
enrichment processes of 2 kinds of dried parboiled rice: RD6 variety of glutinous rice and
Koa Dok Mali 105 variety of ordinary rice. The processed grains were finally used in nutritional
enriched parboiled rice including its snack production.

In the enrichment process using milk solution system with VI, the appropriate percentage
ratio between cow milk, soya milk and corn milk were found to be 20.63 : 8.93 : 70.44 for dried
glutinous parboiled rice, and 23.32 : 12.14 : 64.53 for dried ordinary parboiled rice. Using the
herbal solution system, the appropriate percentage ratio between chamomile and corn milk were
found to be 60 : 40 and 66 : 34 for those parboiled rice, respectively. In the process of fruit
solution system, the appropriate percentage ratio between raspberry juice and xanthan gum
(0.14%) were found to be 65.27 : 34.73 for dried glutinous parboiled rice, and 61.27 : 38.73 for
dried ordinary parboiled rice.

In application to pop rice from those 3 systems of enriched grains, it was found that
roasting was an suitable cooking method. The proper roasting time, for those grains from milk
solution system, was 35 seconds, while those glutinous and ordinary rice grains from herbal
solution system were 35 and 30 seconds, respectively. Additionally those glutinous and ordinary
rice grains from fruit solution system were 40 and 45 seconds.

To develop rice snack from milk pop rice, ratio of ingredients were studied and the
suitable percentage ratio of milk pop rice, fructose syrup, sucrose and unsalted butter for
glutinous and ordinary rice were 64.76 : 21.91 : 432 : 9.01 and 62.97 : 28.10 : 3.37 : 5.31,
respectively. In ordinary rice snack, baking soda 0.25% was also added. The suitable ingredients
ratio for herbal rice snack, were 71.17:24.08:4.75 and 66.68:29.75:3.57 of herbal pop rice, fructose
syrup, sucrose and unsalted butter for glutinous and ordinary fice, respectively. While the suitable
ingredients (fruit pop rice, fructose syrup, sucrose, dried papaya, dried banana, raisin and dried
pineapple) percentage ratio for fiuit rice snack from glutinous and ordinary rice, were
36.17 :24.08 : 4.75: 11.42 : 500 : 5.00 : 13.58 and 36.68 : 29.75 : 3.57 : 10.39 : 6.07 : 5.00 : 8.54,

respectively.
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According to the results of nutritive values, the enriched glutinous rice grains from
3 natural - solution system had calcium contents 10.98 — 15.63 mg/100 g wet wt, iron
0.29 — 0.65 mg/100 g wet wt and iodine 2.54 — 3.58 ug/100 g wet wt. While those elements
contents (in 100 g wet basis) in the enriched ordinary rice grains were7.89 — 14.95 mg,
0.25 - 0.57 mg and 1.87 — 2.78 pg, respectively. For the rice snack, the contents of calcium, iron
and iodine in 100 g wet basis were 7.29 — 27.39 mg, 0.19 — 2.46 mg and 0.98 — 2.99 ug,
respectively.

Sensory evaluation of those rice snacks had more than 3 out of 5 scores in all attributes.
The water activity of those rice snacks was less than 0.3 indicated that their all rice snack
products were positively accepted and they all had microbiological stability.

Due to the trend of healthy concern, the trend of healthy food is increasing. With the
potential of processing rice using vacuum impregnation as well as the processing into rice snack,
the research is therefore to evaluate the potential of healthy rice (parboiled rice) and the healthy
rice snack (processed parboiled rice) including marketing, technical and financial aspects and to
develop an appropriate business plan for the production.

Results from the consumer-side study using focus group and home-use test reveal that the
product has market strengths and opportunity such as high nutrition, uniqueness from the
innovation technology. The product can also be process in a variety ways. However, market
perception and prices are among the weaknesses and threats. Market target of the product focuses
on young, medium-income, health concern and housewives within the country. Market channels
are via hypermarket, supermarket, retails and healthy product shops. The promotion is also
important.

The production study indicates raw material cost at 11.3-25.6 Baht per 200-gram healthy
rice, accumulating 69.72% of the total cost and 1.30-2.90 Baht per 12-gram snack, accumulating
78.26% of the total cost. The financial study based on the marketing assumption and sensitivity
analysis also reveals that the project is financial feasible at IRR of 71.42% and at 2.16 year
payback period for healthy rice and IRR of 29.65% and at 4.13 year payback period for rice

snack.





