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Antioxidative Activity and Texture Characteristics of Wanja-jeon with Soybean Powder

. . . + .
Seri Jang, Ming Yang, Su Mi Ahn and Inshik Park
Dept. of Food Science and Nutrition, Dong-A University, Busan 604-714, Korea

Abstract

This study was conducted to improve the quality of Wanja-jeon, a Korean traditional food utilizing beef. Antioxidative
evaluation of the ingredients in Wanja-jeon showed that soybean powder was highest in DPPH, ABTS radical scavenging
activities and in reducing power among the food ingredients tested. Since soybean powder demonstrated high antioxidative
activity, beef was replaced with soybean powder in Wanja-jeon to increase the antioxidative activity. All antioxidative
activities such as DPPH and ABTS radical scavenging activities as well as reducing power increased with increases in the
amount of soybean powder replacing beef. In texture analysis, the hardness, chewiness and brittleness of Wanja-jeon were
highest when beef was replaced with 20% soybean powder, whereas the springiness and cohesiveness of the Wanja-jeon
were highest with 50% of the beef replaced with soybean powder. The Hunter’s color L and b values were highest in
Wanja-jeon with 50% soybean powder replacing beef, while the a value of the color was highest in Wanja-jeon with 30%
soybean replacing beef.
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Table 1. The formula of Wanja-jeon with soybean powder
. Contents of soybean”
Ingredient(g)
Control WI-A WIJ-B WIJ-C WIJ-D WIJ-E
Beef 200 166.8 133.6 100.4 672 34
Soybean 0 20 40 60 80 100
Water 0 13.2 26.4 39.6 52.8 66
Tofu 100 100 100 100 100 100
Green onion 20 20 20 20 20 20
Sesame oil 20 20 20 20 20 20
Garlic 10 10 10 10 10 10
Sugar 16 16 16 16 16 16
Salt 4 4 4 4 4 4

D Control, Wanja-jeon without soybean powder; WI-A, WI-B, WI-C, WI-D and WIJ-E denote Wanja-jeon base with 10%, 20%, 30%, 40%

and 50% of soybean powder replacing beef.
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Table 2. Instrumental conditions for Rheometer

Measurement Condition
Test speed 60 mm/min
Load cell 10 kg

Sample width 30 mm

Sample height 10 mm

Deformation time 5 sec
Sample compressed 30%
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Table 3. DPPH radical scavenging activity and ABTS
radical scavenging activity of Wanja-jeon ingredients

ICsp(mg/mL)"
Sample DPPH radical ABTS radical
scavenging activity scavenging activity

Tofu 503.57+31.30° 247.75+15.65"
Green onion 412.64+11.20° 168.07+5.60°
Beef 148.90+5.18° 63.3142.59°
Garlic 148.65+1.72¢ 62.65+0.86°
Soybean 62.04+1.36° 28.31+0.68"

F-value 579.85% 503,05+

D These values are means + S.D. of triplicate determinations.

*%p<0.001

*4 Means with different superscript in the same row are signifi-
cantly different (p<0.05) by the Duncan's multiple range test.
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Table 4. Total phenol, DPPH radical scavenging activity, ABTS radical scavenging activity and reducing power of

Wanja-jeon with soybean powder

Concentration(%)
; F-value
Control? A B C D E

g;rlrﬂ"eml 350.734328°  36641£2.70°  417.14£231°  44945:2.12°  50536+2.51°  503.59+1.16° 3644475
DPPH radical
o radica 16.89+036°  22.87+121°  27.40:048  2924+1.03°  31.98£042°  32.71+0.73" 339,995
0
ABTS radical
o S radica 3037+1.07° 51494095 5421099  57.18£1.07°  6031£1.12°  6040£1.07°  1,274.95%x
0
iﬁg‘;‘il)g POWEL () 84+0.01° 1.12:40.04° 1.41£0.04° 1.70:0.02° 2.00:0.03° 2.0040.04°  4,447.82%%x

Y Control, Wanja-jeon without soybean powder; A, B, C, D and E denote Wanja-jeon base with 10%, 20%, 30%, 40% and 50% soybean

powder replacing beef.

These values are means + S.D. of triplicate determinations. ***p<0.001

*° Means with different superscript in the same row are significantly different (p<0.05) by the Duncan's multiple range test.
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Table 5. Texture properties of Wanja-jeon with soybean powder

Texture Sample(%)
Level F-value
parameters Control” 10 20 30 40 50
o Raw 523.22+16.51° 606.50+18.48° 611.67+15.45 589.7017.49° 522.43+23.44° 481.43£17.01°  38.64%**
€SS
Heated 3270.514270.77°  2,728.87+142.87°  2,022.32+176.54° 1,491.73£166.06°  1,557.29£248.79°  1,549.80+78.26"  60.07***
Soringi Raw 34.3242.52% 27.61:4.63¢ 25.12+2.89¢ 30.0244.94% 39.84:+3.44° 72.7346.75° 72.85%
rnginess
pring Heated  79.66£2.27° 73.05+2.58" 66.9043.90° 61.43+2.47¢ 57.1241.27° 58.38+2.20% 62.11%%%
Raw 28.73+0.53° 24.5243.23¢ 20.03+1.06° 25.01+4.23% 33.89+1.62 49.31+5.62* 62.20%%%
Cohesiveness b , d d
Heated — 64.00+2.38" 54.1842.56 50.0943.27° 45.05+4.06 41.98+1.73% 40.61+1.70° 54.13%%%
Chevi Raw 53.65+0.53¢ 60.350.80° 61.4440.83° 57.95+0.90° 50.95+1.02° 50.38+0.45°  186.33%++
CWINEss
Heated  777.02485.03" 557.58+30.28° 347.34+41.26° 215.17+38.74° 201.58+50.60° 202.05+79.10  82.92%**
Bl Raw  1,570.62£10825°  2,428.32+99.31°  2,734.83+72.70°  2,316.112200.42° 12625719424  1,040.26£112.94° 133.33%**
rittiness

Heated 61,366.1043,819.18" 40,750.58+2,944.24° 22,288 48+2,242.48° 13,189.06+2,257.91° 10,645.2442,208.68° 10,425.4142,581.4° 24551+

D Control, Wanja-jeon without soybean powder; Wanja-jeon base with 10%, 20%, 30%, 40% and 50% of soybean powder replacing beef.
These values are means + S.D. of triplicate determinations. ***p<0.001
*° Means with different superscript in the same row are significantly different (»p<0.05) by the Duncan's multiple range test.

Table 6. Hunter's color value of Wanja-jeon with soybean powder

Hunter's

Sample(%)

color value =¥ Control" 10 20 30 40 50 F-value
L Raw 56.21+0.31° 57.46+0.29° 61.43+0.24° 61.83+0.34° 63.64+0.39° 65.68+0.34"  498.75%**
Heated  57.44%0.16° 54.65+0.45° 54.65+0.37° 53.63+0.36° 52.45+0.24° 52.65£0.36°  141.88%**
Raw 3.20+0.10° 5.1620.73" 5.310.25° 5.40+0.28" 4.86+0.35° 3.3840.46° 32.26%%*
‘ Heated 5.99+0.46° 6.20+0.50° 7.7240.78° 8.08+0.62° 8.58+0.68" 7.97+0.93" 13.40%%*
. Raw 18.61£0.16" 19.57+0.42° 20.200.36" 21.44+0.24° 22.54+0.34° 252740420 202.90%%*
Heated  20.5120.75" 24.34+0.57° 27.59+0.85¢ 30.26+1.15° 33.64+0.84° 36.59+0.94"  28].82%**

D Control, Wanja-jeon without soybean powder; Wanja-jeon base with 10%, 20%, 30%40% and 50% of soybean powder replacing beef.
These values are means + S.D. of triplicate determinations. ***p<0.001

*T Means with different superscript in the same row are significantly different (»<0.05) by the Duncan's multiple range test.
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