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Abstract

The properties of non-waxy rice, Dongjin 1, cultivated with conventional farming (CF) and environmentally -
harmonized farming (EHF) using hairy vetch were compared to determine rice water absorption, physicochemical
and pasting properties, antioxidant activities of brown and white rice, and a sensory evaluation of cooked white
rice was carried out. EHF was treated with green manure crops such as hairy vetch and chitinase, which produce
microorganism culture solution. CF was applied with seed disinfection treatments, fertilizer herbicides, and
agricultural chemicals for the control of pests and diseases. The absorption level of EHF rice was higher than
that of CF rice grain, regardless of the cultivation methods used. The ash and crude lipid contents were higher,
but protein and dietary fiber contents were lower in the CF rice than in the EHF rice. The total starch content,
water binding capacity, and swelling power of white rice were higher than those of brown rice, regardless of
the cultivation methods used. The DPPH’s antioxidant activity was shown as follows: EHF brown rice, EHF
white rice and CF rice, in a decreasing order. The initial pasting temperature of EHF rice was lower than that
of CF rice, but the peak, cold, and breakdown viscosities exhibited reverse trends. The sensory evaluation showed
that the cooked white rice cultivated with EHF was not significantly different from that cultivated with CF
(p<0.05). The overall preference of cooked rice did not show significant differences between the two cultivation

methods (p<0.05).

Key words: environmentally harmonized farming, conventional farming, Dongjin 1, antioxidant activity, physicochem—
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Table 1. General composition of brown and white rice grown under conventional and environmentally harmonized farming

Rice” Moisture (%) Protein (%) Ash (%) Crude lipid (%) Total dietary fiber (%)
CFB 9.81+0.17% 6.42+0.22% 1.87+0.18" 259+0.17° 7.27+0.00
EHFB 11.23+0.39" 6.53+0.05" 1.5440.05° 2.41+0.06 7.56+0.01°
CFW 12.98+0.15° 5.5040.10° 0.7440.04° 0.57+0.03° 3.97+0.01°
EHFW 12.38+0.18° 5.97+0.33™ 0.54+0.05° 0.55+0.10 450+0.01°

1)CFB, EHFB, CFW, and EHFW mean brown rice with conventional farming and brown rice with environmentally harmonized
‘ farming, white rice with conventional farming, and white rice with environmentally harmonized farming, respectively.
Means within columns with the different superscripts are significantly different at p<0.05.

Table 2. Physical properties and color values, and of brown and white rice grown under conventional and environmentally
harmonized farming

Rice! Total Apparent Water binding Swelling DPPH” Color values”
starch (%) amylose (%) capacity (%)  power (80°C) inhibition (%) L a b
CFB 85.6+1.0" 17.0+39 160.3+1.6° 81+02° 188+25° 86.70 -0.65 8.44
EHFB 84.9+1.0° 153+14 162.3+4.1" 75+0.1° 275+3.9° 89.26 -0.68 767
CFW 91.0+0.3" 20.7+0.2 1725+2.3 9.5+0.3" 191+1.3 93.30 -1.04 377
EHFW 92.7+0.3° 18.8+0.3 169.1+3.2" 9.2+0.1° 212+25 92.06 -1.08 4.02

1)CFB, EHFB, CFW, and EHFW mean brown rice with conventional farming and brown rice with environmentally harmonized
farming, white rice with conventional farming, and white rice with environmentally harmonized farming, respectively.
YMeans within columns with the different superscripts are significantly different at p<0.05.

YDPPH radical scavenging activity.

L lightness, *a: redness/greenness, *+b: yellowness/blueness.
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Fig. 2. Scanning electron micrographs of white rices grown
under conventional and environmentally harmonized farming.
top, EHF rice; down, CF rice. Magnified at x2000 (left) and
x 3500 (right).

Fig. 3. Scanning electron micrographs of 6 hr soaked white
rices grown under conventional and environmentally har-
monized farming. top, EHF rice; down, CF rice. Magnified at
x 2000 (left) and %3500 (right).
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Table 3. Pasting properties of brown and white rice flour grown under conventional and environmentally harmonized farming

using rapid visco—analyzer

Initial pasting

Viscosity (RVU)

Rice! s
e temp. (°C) Peak (P) Trough (T) Cold (C) Breakdown (P-T) Total setback (C-T)
CFB 72.1%+0.0 171.0+2.8% 101.2+15° 2249+1.2° 69.8+1.2° 123.7+0.4"
EHFB 71.3%£0.1 201.5+9.9° 110.1+3.0° 232.3+4.9° 91.4+7.0% 122.2+1.9%
CFW 70.9+0.6 247.1+65" 167.4+0.5" 262.0+2.9° 79.7+6.0™ 94.6+2.4°
EHFW 69.8+0.1 260.9+3.1° 165.6+6.1° 269.6+3.5° 95.3+3.1% 104.0+2.6

1)CFB, EHFB, CFW, and EHFW mean brown rice with conventional farming and brown rice with environmentally harmonized
4 farming, white rice with conventional farming, and white rice with environmentally harmonized farming, respectively.
YMeans within columns with the different superscripts are significantly different at p<0.05.

Table 4. Sensory evaluation data of cooked white rice grown under conventional and environmentally harmonized farming

by difference test

Attributes Sub factor Conventional farming Environmentally harmonized farming
Appearance Gloss 5.56+1.86 5.63+1.89
bpearanc Color 469+1.58 5.25+1.48
Flavor Off-flavor 4.00+1.79 394+1.95
Roasted flavor 456+1.15 475+1.44
Tast Cooked rice taste 4.56+1.86 4.44+1.63
aste Roasted taste 4.19+1.60 469+1.74
Roughness 4.88+1.63 481+1.56
Hardness 4.44+1.97 4.38+1.86
Texture Springiness 4.94+1.84 5.00+1.15
Cohesiveness 4.81+1.97 450+1.51
Adhesiveness 469+1.74 513+1.15

All data were statistically non-significant between cooked rice with conventional farming and environmentally harmonized farming

by Student #test (p<0.05).

Table 5. Sensory evaluation of cooked white rice grown un-
der conventional and environmentally harmonized farming
by preference test

Attributes Conven.tional Envirgnmentally
farming harmonized farming
Appearance 5.44+1.86 4.63+1.54
Flavor 463+1.54 4.56+1.59
Taste 4.63+1.86 431+1.92
Texture 481+1.76 4.81+1.87
Overall eating quality  5.13+1.67 4.31+1.58

All data were statistically non-significant between cooked rice
with conventional farming and environmentally harmonized
farming by Student z-test (p<0.05).
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