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Recently developed black waxy rice with a giant embryo (‘Nunkeunheukchal’, BGE) was selected and
processed to produce high quality nutritional food. BGE contains high levels of several phytochem-
icals with antioxidant activities, as well as other reported health beneficial properties. In addition, the
giant embryo has high protein, lipid, and amino acids contents. Within the free amino acids, y
-aminobutyric acid (GABA), a major inhibitory neurotransmitter, has long been used for treating the
aftereffects of brain injuries and stroke. A method for manufacturing pop-rice and black rice tea by
popping process in BGE is provided to increase a taste, nutrition and functionality. The produced
‘pop-rice’ showed increased protein (11.3%) and lipid (3.7%) contents compared with control variety,
IB (Ilmibyeo’). In addition, melanoidin related products, polyphenol and functional amino acid con-
tents were increased by the popping process. Pop-rice tea made of BGE showed the highest extraction
of total sugar, glucose, raffinose and sucrose (4 times higher than brown rice) by hot water.
Scavenging activity (SCso) of processed BGE rice powder showed strong antioxidative activity of 0.24
mg/ml using DPPH and 1.82 mg/ml using ABTs method. Thereafter, these results suggested that the
popping processed rice of BGE could be one of the promising materials for healthy food development.
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Table 1. Optimum processing condition for making pop-rice in
BGE (Nunkeunheukchal) and IB (Ilmibyeo)

Variety  Popping temp range (C) Optimum temp (C)

IB 165~170 167

BGE 155~160 157
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Fig. 1. Pop-rice of BGE.



Table 2. Comparison of popping processed grain hardness,
breaking time and distance of pop-rice

Variety =~ Hardness (kg)  Time (sec.) Distance (mm)
IB 21.3125 4.740.6 2.3+03
BGE 99423 6.7+1.0 3.3:0.5

* § 5 mm tip, 0.5 mm/sec, max 5 mm

Table 3. Nutritional contents of popping processed rice varieties

Variety Protein (%) Lipid (%)
IB 7.1+0.1 2.9+0.0
BGE 11.3£0.3 3.7£0.0

* All values are mean £ SD (n=3).
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Table 4. Total sugar contents and composition of popping processed rice

Variety Total sugar (%) Glucose Sucrose Raffinose Fructose
(mg/100 g) (mg/100 g) (mg/100 g) (mg/100 g)
IB 0.55+0.1 15.9+1.8 468.1+39.7 62.0+17.6 54+15
BGE 2.04£0.3 46.7+4.2 1752.6204.7 179.6£32.5 59.8+22.1
* All values are mean tSD (n=3).
Table 5. Functional substances contents of popping processed rice
Variety Color intensity* Polyphenol GABA Total amino acid
(OD 420 nm) (mg/g) (mg/100 g) (mg/100 g)
IB 0.05+0.00* 1.52+0.06 21+0.1 18.9+0.6
BGE 0.20+0.03 4.54+0.08 5.0%0.5 41.7+4.0

*Color intensity are expressed as absorbance (at 420 nm) of Melanoidin related products.

*All values are mean + SD (n=3).

Table 6. Released sugar contents during steeping with hot water for 30 min

Variet Treatment Glucose Sucrose Raffinose Total sugar
Y (mg/100 g) (mg/100 g) (mg/100 g) (mg/100 g)
B Brown rice - 106.5+0.5 - 106.5+0.5
Pop-rice - 158.911.5 - 158.9+1.5
BGE Brown rice - 143.9+0.6 - 143.9+0.6
Pop-rice 45+0.6 632.5+0.9 56.5+3.1 677.9+1.0

* All values are mean * SD (n=3).
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Table 7. Released functional substances contents during steeping with hot water for 30 min

Variety Treatment Polyphenol (mg/g) GABA (mg/100 g) Amino acid (mg/100 g)
B Brown rice 0.13+0.0 4.6+0.3 27.0+0.3
Pop-rice 0.41£0.0 1.0£0.0 2.0£0.0
BGE Brown rice 0.67+0.0 6.50.6 28.9+3.1
Pop-rice 1.41+0.0 4.0£0.0 11.8+0.3

* All values are mean * SD (n=3).

Table 8. The effect of popping process on antioxidant activities and crude extracts contents with 80% MeOH

Crude extracts with 80%

Anti-oxidative activity (SCso, powder mg/ml)

Variety Treatment MeOH (mg/g) DPPH ABTS
B Brown rice 24.9+3.7 2.61+0.13 >20
Pop-rice 17.5+0.8 1.88+0.03 >20
BGE Brown rice 47532 0.93+0.03 7.79£0.91
Pop-rice 205.3+1.2 0.24+0.01 1.82+0.07
* All values are mean * SD (n=3).
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