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Abstract

This study was performed to compare the physiological effects of puffed snack on diabetic and geriatric diseases using
miscellaneous cereals and grain crops. The puffed snacks were prepared with different amounts of miscellaneous cereals
and grain crops (in ratios of 10%, 20%, and 30% of brown rice). Changes in the water soluble index, water absorption
index, color, antioxidant activity, total polyphenol content acidity, « -glucosidase inhibition activity, and sensory evaluation
were also determined. As the cereal and crop contents increased, the value of the water soluble index increased while the
water absorption index decreased, with the exception of glutinous foxtail and barnyard millets. With respect to color,
lightness and yellowness decreased in concert with increases in the cereal and crop contents, whereas redness increased.
Furthermore, the antioxidant activity and total polyphenol content as well as « -glucosidase inhibition activity increased
remarkably with increasing concentrations of sorghum. There was no significant difference in the physiological activities
depending on the addition of millet, barley and barnyard millets. In sensory evaluation, the puffed snacks containing
sorghum, millet, and glutinous foxtail millet received higher values than other samples. Altogether, our results indicate that
puffed snacks containing 10~20% sorghum could be suitable as ingredients for improving sensory and physiological activities
in diabetic and geriatric diseases.
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Table 1. Chemical composition of miscellaneous cereals and grain crops? (%)
Moisture Crude ash Crude lipid Crude protein Crude fiber
Brown rice 14.94+0.03 0.93+0.23 2.03+0.10 8.19+0.36 8.21+0.90
Sorghum 12.61+0.01 0.35+0.07 4.19£1.02 9.30+0.20 9.30+£1.52
Millet 10.38+2.94 1.2940.01 4.06+0.45 13.46+0.17 9.98+1.44
Barley 15.6440.72 0.1540.07 1.2640.16 6.10£0.08 4.35+1.12
Glutinous foxtail millet 13.1540.02 0.65+0.07 3.57+£0.04 8.77+0.25 11.2740.76
Adlay 9.50+0.16 1.35+0.07 3.82+0.09 10.16+0.23 8.24+1.13
Black rice 14.3140.04 1.10+0.17 2.2740.09 9.43+0.32 6.7840.62
Barnyard millets 11.1740.04 0.2540.07 1.8140.09 16.11£0.01 7.30+0.40

Y Means + standard deviation
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Table 2. Water soluble index (WSI) and water absorption

index (WAI) of puffed snack with miscellaneous cereals and
1,2)

grain crops
Samples(%) WSI(%) WAI(g)
Brown rice 100 0.39+0.01° 4.37+0.09
10 0.6020.05° 4.20+0.04
Sorghum 20 0.70+0.03° 4.14+0.12¢
30 0.80+0.01° 4.05+0.37¢
10 0.32:0.00® 4.99+0.82%
Millet 20 0.39+0.01° 4.38+0.08°
30 0.42+0.01° 4.53+0.04
10 0.29+0.00%" 4.85+0.75%
Barley 20 0.28+0.01¢" 4.69+0.20°
30 0.31£0.01% 4.37+0.30
. 10 0.21+0.01" 5.95+0.17%
fog;tlmﬁlslet 20 0.23+0.028"  4.98:2.20
30 0.22+0.01¢" 6.16+1.14®
10 0.07+0.01° 4.31+0.04
Adlay 20 0.0820.01° 4.2120.06"
30 0.08+0.01° 4.20+0.99*
10 0.55+0.14% 6.37+0.05°
Black rice 20 0.600.01° 5.08+0.01°
30 0.710.01° 4.51+0.18"
10 0.30+0.01® 4.19£0.08°
B;Ey;‘;d 20 0.4620.09% 4.26+0.04°
30 0.55+0.13% 4.28+0.07*

Y Means within a column not followed by the same letter are
significantly different (p<0.05).
? Means + standard deviation
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Table 3. Color values of puffed snack with miscellaneous cereals and grain crops'?
Samples(%) L* value a* value b* value
Brown rice 100 77.800.67° 0.67+0.25 13.01£0.41°%
10 76.50+£0.38°" 1.42+0.15% 12.58+0.17
Sorghum 20 74.09+0.72" 2.36+0.22°% 11.58+0.42!
30 71.86+0.932 2.64+0.33° 11.11£0.28'
10 75.3940.94% 0.18+0.14°% 12.69+0.45%"
Millet 20 75.5540.63" 0.45+0.13°% 14.09+0.30¢"
30 75.83£0.90%% 0.54+0.14° 14.59+0.41¢"
10 76.62+1.09¢ 0.4320.08° 12.77+0.35%"
Barley 20 76.09+1.86 0.47+0.11° 11.87+1.10"
30 75.210.74¢ 0.75£0.16" 12.89+0.40
. 10 77.71+0.62° 0.70+0.26 14.030.12°
foftlitlm;‘i‘lslet 20 75.97::0.69°F 0.58ﬂ:0.22°‘: 13.55:£0.50%
30 75.99+0.79%% 0.530.09°% 13.7240.27°%
10 77.550.17% 0.48+0.14" 12.75+0.79%"
Adlay 20 76.38+1.07%% 0.52+0.03° 12.34+0.36"
30 76.1120.72%F 0.78+0.20° 12.610.87°%
10 75.43+0,90° 0.27+0.20" 10.22+0.71%"
Black rice 20 74.22+0.72°%" 0.55+0.12'" 9.36+0.56™
30 71.9140.27°% 0.6120.13" 9.01+0.38"
10 76.9120.01° 1.88+0.01° 15.24+0.01°
BE& Et'zd 20 76,640,024 1.730.01¢ 14.9940.02%
30 74.69+0.01° 1.73+0.01° 14.23+0.01°

Y Means within a column not followed by the same letter are significantly different (p<0.05).

? Means + standard deviation
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Fig. 1. DPPH radical scavenging activity of puffed snack
with miscellaneous cereals and grain crops. Brown(100%):
brown rice, SH: sorghum, ML: millet, BR: barley, GF:
glutinous foxtail millet, AL: adlay, Black: black rice, BM:

barnyard millets
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Fig. 2. Total polyphenol content of puffed snack with
miscellaneous cereals and grain crops. Brown(100%): brown
rice, SH: sorghum, ML: millet, BR: barley, GF: glutinous
foxtail millet, AL: adlay, Black: black rice, BM: barnyard
millets
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Fig. 3. @-glucosidase inhibition activities of puffed snack
with miscellaneous cereals and grain crops. Brown(100%):
brown rice, SH: sorghum, ML: millet, BR: barley, GF:
glutinous foxtail millet, AL: adlay, Black: black rice,
BM: barnyard millets
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Table 4. Sensory characteristics of puffed snack with miscellaneous cereals and grain crops!?

Samples(%o) Appearance Flavor Texture Taste Ovemn.

acceptability

Brown rice 100 5.33+0.82° 6.00+1.26° 5.83+0.98° 5.83+1.33° 6.00+1.26°
10 5.66+£1.51° 5.83+1.47" 5.66£1.51° 6.83+1.47* 7.00£1.67°

Sorghum 20 7.66+0.82° 5.66£1.51° 4.83+1.83 5.00+1.41° 5.17+1.33°
30 6.50+1.05° 5.50+1.22° 4.83+1.83° 5.16+1.72° 5.16+1.60°

10 6.80-+1.48" 6.00+1.00° 8.00+1.00° 8.00+0.71° 8.00+0.71°

Millet 20 6.20+1.92° 6.00+1.41° 6.20+£0.45° 7.00+1.22° 6.00:£1.00°

30 5.20+2.59° 5.20+1.48° 5.40£1.67° 6.20+0.84° 5.60+1.14°

10 5.80+0.84° 5.00£0.71° 4.60£1.67° 5.40£1.67° 5.20£1.10°

Barley 20 6.60+1.34° 4.60+0.55 5.40+1.82° 5.4042.19° 6.80+2.77°

30 6.60+1.52° 5.00£0.71° 5.2042.59° 5.2043.03" 5.00£2.55°

10 6.60£1.34" 4.60+0.89° 5.60+1.52° 5.80+1.10° 5.60+1.67°

Glutinous . . . . .
foxtail millet 20 7.40+1.52 4.20+1.30 7.20+1.30 7.00+1.58 7.20+1.30
30 5.60+1.52° 4.80+1.64° 6.002.55° 5.40+2.51° 5.20+2.17°

10 5.20£0.45° 5.0020.00° 6.80+1.10° 7.00+2.35° 6.20£2.17°

Adlay 20 5.80-+0.84° 5.60+1.34° 7.4040.55° 6.00+2.55° 5.80+2.49°

30 5.20£1.10° 5.40£1.52° 7.20+1.30° 6.00+2.35° 5.00£2.12°

10 6.67+1.03° 5.50+£1.22° 6.50+1.52° 6.17+1.17° 5.83+1.17°

Black rice 20 7.83+0.98" 5.50£1.97° 6.33£2.07° 6.17+1.72° 6.662.34°
30 7.00£2.10° 6.50+1.97° 4.83+2.48° 5.83+1.83" 55 £1.87°

10 6.86+0.75° 7.48+1.21° 7.5740.84° 7.00+1.72° 7.00+0.75

Barnyard millets 20 7.43+1.05° 7.14£1.21° 7.2940.52° 7.29+1.22° 7.5740.75°
30 6.43£2.26° 7.00£1.17° 7.57+0.52° 6.00+1.55° 6.00£1.26

Y Means within a column not followed by the same letter are significantly different (p<0.05).

? Means + standard deviation
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