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Abstract

The aim of this investigation was to examine the antioxidation, physicochemical, and sensory activity of a Korean steamed-rice cake,
Sulgidduk, fortified with water extracts from Moringa oleifera (M. oleifera) leaf. M. oleifera leaf extracts were added to rice powder at
rations of 0.1%, 1% and 10%. To examine antioxidation properties, the scavenging activities of DPPH radicals, hydroxyl radicals,
ABTS' radicals, and ferric ion reducing antioxidant power were investigated. M. oleifera extracts significantly increased the
antioxidation activities of Sulgidduk in a dose dependent manner (p<0.05). Physicochemical characteristics were measured by
proximate composition, color, texture profile analysis, and sensory evaluations. As the concentration of M. oleifera leaf extracts
increased, L-values and a-values significantly decreased while b-values increased. Texture profile analysis demonstrated that the control
groups showed significantly higher values for hardness, cohesiveness, chewiness, and adhesiveness as compared with groups containing
M. oleifera leaf extract (p<0.05). In the sensory evaluation, the sample containing 0.1% of M. oleifera leaf extract obtained the best
results in overall preference. Taken together, these results suggest that M. oleifera leaf may have the potential to increase the consumer

acceptability and the functionality of Sulgidduk.
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Table 1. Formulas for preparation of Sulgidduk added with
Moringa oleifera extract

Ingredient (g)

Sample p(ilv?er h:i:::ia Water Salt Sugar
MO" 0% 100 0 21 1 10
MO 0.1% 999 0.1 21 1 10
MO 1% 99 1 21 1 10
MO 10% 90 10 21 1 10

Y Moringa oleifera

Sh= &g 21%0l dlEdshs &, sldide 257 o
g FEES 93 AE7I(AT941, Kenwood, Inglewood,
CA, USA)Z 23] B3l 20 meshe] EF4Ao] F H
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Fig. 1, DPPH radical scavenging activity of Sulgidauk added
with Moringa oleifera (MO) extract, ™ Means with different
superscript in a column are significantly (©<0.05) different by
the Duncan's multiple range test,
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Fig. 2. ABTS radical scavenging activity of Sulgiaauk added
with Moringa oleifera (MO) extract, #d Means with different
super- script in a column are significantly (0¢0,05) different
by the Duncan's multiple range test,
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Fig. 3. Hydroxyl radical scavenging activity of Sulgidauk added
with Moringa oleifera (MO) extract, ™ Means with different
superscript in a column are significantly (©<0,05) different by
the Duncan's multiple range test,
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Table 2. Proximate compositions of Sulgidduk added with
Moringa oleifera extract

Chemical composition (%)

Sample Moisture ;2::; Crude fat  Crude ash

MOV 0% 38.12+0.18° 3.36+0.02°  0.00+£0.00°  0.81+0.01
MO 0.1% 38.37+0.21° 3.37£0.03°  0.00+£0.00°  0.80+0.02
MO 1% 38.92+0.29° 3.49+0.01° 0.00+0.01°  0.80+0.02
MO 10% 40.05+0.26" 3.60+0.02°  0.02+0.00°  0.78+0.02
F-value 107.514"" 7.94" 3.78" 7.84

D Moringa oleifera

"¢ Means with different superscript in a column are significantly
different by the Duncan’s multiple range test.

Values are MeantS.D. (n=3), **p<0.01, ***p<0.001

2O 38.71~39.42%% Stx B HUlgo] 1= S
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10%%] 2571 o =& 7ol 242 92.07%, 85.30%
2 fFoFoE w2 Lite YERNATHp<0.001). A4
(redness)= YEM= agt2 FH7FH 0.1% Z@7F o
FEE F7krol 242t -0.46, -0.492 Fo]F 2ol QI
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2742, -10.122 FH7RE 2 0.1% 27 A F2E H)
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Table 3, Physicochemical characteristics of Sulgidduk added with Moringa oleifera extract

Samples
Quality characteristics ) F-value
MO" 0% MO 0.1% MO 1% MO 10%

L (Lightness) 94.96:0.22° 94.85+0.57" 92.07+0.98" 85.30+1.03° 14527

Color a (Redness) -0.460.02° -0.49+0.08" -7.42+0.17° -10.120.19° 18.45"
b (Yellowness) 1.39£0.18° 1.3240.15° 3.22+0.23° 7.44+0.46° 508.23"

Hardness 343.68+72.07° 325.45+69.82° 301.924+46.90° 234.36+49.25° 6.42"

Cohesiveness 0.30£0.01° 0.3240.01° 0.30+0.02° 0.22:+0.03" 3177

Texture Springiness 0.45+0.04 0.46+0.04 0.44+0.07 0.45+0.01 2.14
Chewiness 360.0356.20° 379.69+43.47° 396.10+49.98% 447.50+63.59" 251.84"

Adhesiveness 91.3542.67" -99.73+5.18" -107.8243.42" -111.86+1.97° 64.07"

Y Moringa oleifera

*“ Means with different superscript in a column are significantly different by the Duncan’s multiple range test.

Values are Mean+S.D. (n=3), **p<0.01, ***p<0.001
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A0 2 3l Lk agte HAstal bate 37 Ao
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KY 5 2008), ¥ 7 A= 27t o FE2=9
A7y 719 e] 24 e T FoE AlRHT
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Table 4, Sensory characteristics of Sulgidauk added with Moringa oleifera extract

Quality characteristics D Samples F-value
MO" 0% MO 0.1% MO 1% MO 10%

Color 4.67+0.87° 4.50+0.62° 4.67+0.53° 5.67+0.58" 6.42"

Taste 3.50+0.32" 3.67+0.28" 2.33£0.25 2.03+0.80" 3177

Moistness 2.42+0.56" 2.67£0.52° 3.00+£0.65" 3.33£0.51° 2.14"

Texture 2.92+0.83" 2.70£0.65° 2.80+0.36° 4.30£0.91° 251.84"

Overall preference 3.58+0.77° 4.67+0.52° 3.30+0.73° 3.00+0.15 64.07"

Y Moringa oleifera

*® Means with different superscript in a column are significantly different by the Duncan’s multiple range test.

Values are Mean+S.D. (n=3), **p<0.01
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Table 49} 2t} FE=E 7F ArHe A
(color)2 6.67~7.672 EZ7} & F=
GE Mof| i3 71557 Skeke
(p<0.01). Bl(taste)> M= W2 27t o F
Ho] 2ES Sol e 7l st s
S YERATHp<0.01). o= E&7}t ol FEE 5/ §
oot Bl Ao Anfd, S50 4
2A7bEol vls) Bt A FEE ATl IR
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o S71URS 2ol U B} SSHE ATE
YERNITHp<0.01). E&7F o =& 7 27199 7]
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é%kottl 1% Z7F A71He] Hukzd 7|s=rt 7V =
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DPPH radical 4£7%, ABTS' radical 471%, hydroxyl
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