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Antioxidant Activity and Quality Characteristics of Nurungji Prepared with
Purple Sweet Potato According to Addition Times and Powder Contents
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Abstract

This study was performed to evaluate the quality characteristics and antioxidant activity of Nurungji by varying the
purple sweet potato powder addition time (AR: added after rice cooking, BR: added before rice cooking) and pow-
der ratio (0, 2, 4, 6, 8%) on the prepared rice during Nurungji’s manufacturing. In both AR and BR samples, water
binding capacity, soluble solid content, reducing sugar, and hardness increased with an increasing proportion of pur-
ple sweet potato powder; however, the pH and moisture content decreased. The L value and b value decreased and
increased with the influence of anthocyanin in purple sweet potato powder. The total polyphenol, flavonoid, antho-
cyanin contents, DPPH, and ABTS radical scavenging activity were highest in Nurungji with 8% of purple sweet
potato powder. Moreover, AR samples showed higher antioxidant activity than BR samples. Based on the study
results above, the preparation of Nurungji with 8% purple sweet potato powder by AR process was more favorable
based on the content of antioxidants and antioxidant activity.
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Fig. 1. Flow sheet of production of Nurungji added with purple
sweet potato powder. (a) AR : Purple sweet potato powder was
added after rice cooking. (b) BR : Purple sweet potato powder was
added before rice cooking.

potato powder

Table 1. Formula for Nurungji added with purple sweet potato powder

Samples (%)
Ingredients (g) AR-2? AR-4 AR-6 AR-8
Control"
BR-2% BR-4 BR-6 BR-8
Rice 200 198 196 194 192
Purple sweet potato powder 0 2 4 6 8

Water 200 200 200 200 200

Total 400 400 400 400 400

"Control: purple sweet potato powder 0%
YAR-2: purple sweet potato powder 2% was added after rice cooking
9BR-2: purple sweet potato powder 2% was added before rice cooking
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Table 2. Comparison of moisture contents, water binding capacity, soluble solid contents, reducing sugar and pH of Nurungji added
with purple sweet potato powder

Moisture contents

WBC" Soluble solid contents

Reducing sugar

Samples %) %) (Brix®) %) pH
Control 5.86+0.012 354.78+0.03' 0.33+0.06" 0.52+0.02" 5.90+0.04*
AR-2 5.57+0.01¢ 383.90+0.04° 0.60+0.10° 2.00+0.01°¢ 5.53+0.01°
AR-4 5.57+0.01¢ 398.21+0.07¢ 0.67+0.06" 2.13+0.00° 5.40+0.01¢
AR-6 4.80+0.01® 398.34+0.03° 0.87+0.06* 2.50£0.01° 5.26+0.03"
AR-8 4.61£0.01" 411.90+0.12° 0.90+0.00* 2.73+0.01* 5.20+0.028
BR-2 5.76+0.00° 371.43+0.09" 0.40+0.00°" 0.99+0.01°¢ 5.46£0.02°
BR-4 5.64+0.01° 378.47+0.00% 0.47+0.06% 1.18+0.02¢ 5.32+0.02°
BR-6 5.19+£0.01° 380.27+0.01" 0.50+0.00° 2.17+0.01°¢ 5.22+0.018
BR-8 5.08+0.00" 385.28+0.04¢ 0.73+0.06° 2.37+0.01° 5.09+0.01"
DWater binding capacity
YValues are meantSD (n=3)
IValues with different superscripts a column (a-i) are significant at p<0.05 by Duncan’s multiple range test
Table 3. Comparison of color value and hardness of Nurungji added with purple sweet potato powder
Color values
Samples Hardness (g)
L value a value b value
Control 80.60+2.80") 4.27+0.21¢ 14.57+£0.67* 4,078.37+£106.79°
AR-2 66.80+1.37¢ 8.90+0.26° 13.00+0.44° 4,738.00+234.64¢
AR-4 65.20+0.10% 9.77+0.06° 12.60+0.26° 5,795.50+£312.86¢
AR-6 60.40+0.10°" 10.13+0.29° 10.57+0.06% 6,262.90+338.36
AR-8 59.73+0.59°" 11.00£0.10° 9.23+0.31° 7,415.33+£327.74*
BR-2 70.10+0.26° 7.93+0.15" 11.57+0.15° 4,430.87+328.67*
BR-4 64.73£0.76° 8.70+0.17° 10.83+0.23¢ 4,913.374+246.59¢
BR-6 61.57+0.23¢ 9.90+0.20% 10.13+0.15¢ 6,034.63+721.80°
BR-8 59.20+0.36" 10.47+0.15° 7.80+0.30¢2 6,724.23+85.43°

"Values are mean=SD (n=3)

IValues with different superscripts a column (a-g) are significant at p<0.05 by Duncan’s multiple range test
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Table 4. Comparison of Total polyphenol, flavonoid, anthocyanin contents, DPPH and ABTS radical scavenging activity of Nurungji

added with purple sweet potato powder

Total polyphenol Total flavonoid

Total anthocyanin

DPPH ABTS

Samples contents contents contents
' (hg GAE/g) (ng CE/g) (mg/100 ) (1€ mg/ml) (1€ mg/ml)

Control 104.28+8.36"? 34.72+4.03! 2.34+0.44" 2,196.66+53.43* 1,095.78+7.36°
AR-2 204.69+6.96 144.85+4.21¢ 4.27+0.64¢ 887.04+12.19¢ 409.08+1.65¢
AR-4 246.29+3.58° 214.86+6.29" 7.04+0.20° 733.74+16.04¢ 357.64+1.38°
AR-6 332.64+2.58" 322.15+1.78° 9.11+0.34¢ 497.09+3.83¢ 269.27+1.58¢
AR-8 384.86+3.02° 395.00+2.61° 10.98+0.18* 393.80+1.97" 258.86+0.97"
BR-2 125.23+0.86" 61.47+0.85" 3.81+0.57¢ 1,166.30+29.25" 551.80+2.99"
BR-4 165.68+4.79¢ 158.23+2.75" 6.21+0.42° 794.67+14.35¢ 418.54+3.67°
BR-6 260.92:+4.74 204.33+£5.15¢ 7.79£0.56° 597.33+7.20" 338.72+3.88"
BR-8 287.3244.74¢ 337.23+2.26 9.86+0.21° 431.37+4.50" 266.48+0.67¢

DValues are meantSD (n=3)

IValues with different superscripts a column (a-i) are significant at p<0.05 by Duncan’s multiple range test

™
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