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Abstract

The purpose of this study was to investigate the effect of Ligularia fischeri powder on the functional and sensory
characteristics of Mandupi. Various Mandupi samples were prepared with wheat flour by addition of different amounts
of Ligularia fischeri powder, and instrumental characteristics and sensory evaluations were then investigated. Based
on amylograph data, the composite of Ligularia fischeri powder and wheat flour samples increased its gelatinization
temperatures depending on increasing of Ligularia fischeri powder content. However, viscosities at 95°C and after
15 min, and maximum viscosity were reduced. In terms of Hunter's color values, L and a values decreased, while
b value increased with the increase of Ligularia fischeri powder content. In addition, weight, volume and turbidity
of Mandupis prepared with Ligularia fischeri powder were significantly greater than those of control. In terms
of textural characteristics, springiness, chewiness and brittleness increased whereas adhesiveness decreased with the
addition of Ligularia fischeri powder. Sensory evaluations showed that the overall preference of Mandupi with
the addition of 3% Ligularia fischeri powder was greater than that of wheat flour only.
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Dachan flour mills Co., Ltd., Korea)S 73t AH&-3F a1,
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Table 13} 2t}

Table 1. Formula of Mandupi with varied levels of Ligularia
fischeri powder

Ingredients Sample”
® Control LFP-1% LFP-3% LFP-5% LFP-7%
Flour 100 9 97 95 93
Ligularia fischeri powder 0 1 3 5 7
Sallt 2 2 2 2 2
Water 40 40 40 40 40

"Control, no Ligularia fischeri powder; LFP-1%, 1% Ligularia fischeri powder added;
LFP-3%, 3% Ligularia fischeri powder added, LFP-5%, 5% Ljgularia fischeri powder
added, LFP-7%, 7% Ligularia fischeri powder added.
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Table 2. Proximate composition of wheat flours and Ligularia
fischeri powder

Characteristics Samples
(%) Wheat flour Ligularia fischeri powder
Moisture 9.31 775
Crude protein 13.54 20.05
Crude lipid 1.26 591
Crude ash 027 13.10
Carbohydrate 75.62 53.19
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Table 3. The effect of Ligularia fischeri powder on the pasting properties by amylograph

o Sample”
Characteristics
Control LFP-1% LFP-3% LFP-5% LFP-7%
Gelatinization temperature (C) 65.3£1.13” 66.2+1.22° 674£1.20° 683131 68.61.42°
Viscosity at 95°C (B.U) 357+241° 338:2.12° 31£1.31° 320+1.20° 315+1.12°
Viscosity at 95°C after 15 min (B.U.) 292:0.12° 230£1.02° 204113 21340.15% 20040.13°
Maximum viscosity (B.U.) 3921.01° 375¢1.12° 374£1.12° 367+1.11° 365+1.12°

UControl, no Ljgularia fischeri powder, LFP-1%, 1% Ligularia fischeri powder added; LFP-3%, 3% Ligularia fischeri powder added; LFP-5%, 5% Ligularia fischeri powder

added; "LFP- 1%, 1% Ligularia fischeri powder added.

"Mean+SD (n=3). Means with same letter at the row are not significantly different (p<0.05).

Table 4. The effect of Ligularia fischeri powder on the cooking characteristic of Mandupi

- Samplel)
Characteristics
Control LFP-1% LFP-3% LFP-5% LFP-7%
Weight gain (g) $3.62+1.127 4780125 4845:121° 4923:1.15° 50.12£1.21°
Volume (mL) 27.55:0.03° 31.75+101° 32.96:121° 3345+1.25° 33.58+1.31°
Water absorption (%) 62.05£2.31° 82.55+3.02° 85.73£3,05" 86.1243.15° 87.12+3.20°
Turbidity 0.59+0.01° 0.61+0.02° 0.640.03° 0.66+0.11° 0.710.15"

Control, no Ligularia fischeri powder; LFP-1%, 1% Ligularia fischer powder added; LFP-3%, 3% Ligularia fischeri powder added; LFP-5%, 5% Ligularia fischeri powder

added; LFP-7%, 7% Ligularia fischeri powder added.

"Mean#SD (n=3). Means with same letter at the row are not significantly different (p<0.05).

Table 5. The effect of Ligularia fischeri powder on the color of Mandupi

Samplel)
Color values
Control LFP-1% LFP-3% LFP-5% LFP-7%
L (lightness) 73.11£1.05” 62.64£0.21° 59.61£0.02° 49.24+045% 43.5240.12°
a (redness) -1.13£1.02° 175¢1.21° 2714141 2.81£1.13% 2911214
b (yellowness) 8.55+1.02° 15.70+1.20° 2062+1.11° 21.55+1.21° 23.80+3.01°

Control no Ligularia fischeri powder, LFP-1%, 1% Ligularia fischeri powder added; LFP-3%, 3% Ligularia fischeri powder added; LFP-5%, 5% Ligularia fischeri powder

added LFP-7%, 7% Ligularia fischer powder added.

IMean+SD (n=5). Means with same letter at the row are not significantly different (p<0.05).
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Table 6. Textural properties of Mandupi differing in Ligularia fischeri powder

- Sample”
Characteristics
Control LFP-1% LFP-3% LFP-5% LFP-7%
Hardness (glem’) 242:0.11? 2470.15° 2.49021° 2.55:0.20° 2.64+032°
Springiness (%) 90.22:+1,04¢ 91.52+121° 93.31+1.15° 99.12+2.01° 101.10+2.22°
Cohesiveness (%) 66.52+1.31° 66.88£1.35" 68.12£2.25" 68.962.45" 69.31£2.61°
Chewiness (g) 13222£221° 141314255 150.59+3,03" 15239+3.11° 153.40£3.15"
Adhesiveness (g) 5.50+0.14° 6.1240.15° 7.03£0.17° 8.67+1.01° 9.08:1.11°

"Control, no Ligularia fischeri powder, LFP-1%, 1% Ligularia fischeri powder added; LFP-3%, 3% Ligularia fischeri powder added; LFP-5%, 5% Ligularia fischeri powder

added; LFP-7%, 7% Ligularia fischeri powder added.

"Mean+SD (n=10). Means with same letter at the row are not significantly different (p<0.03).

Table 7. Sensory evaluation score of Mandupi differing in Ligularia fischeri powder

- Sample”
Sensory characteristics
Control LFP-1% LFP-3% LFP-5% LFP-7%
Color 523+1.01% 531£1.02° 545+1.12° 5.51+1.13° 4024122
Appearance b a a a a
Smoothness 6.11+1.01 6.16+1.02 6.23+1.01 621+1.11 6.20+1.01
" Off-flavor 2524001 2.57+101° 2.59+1.0° 2.60+1.20° 2.50+1.02°
avor . P
Ligularia fischeri odor 1.85£1.12° 1.95+1.22° 2.0242.10° 2.1522.11° 221£121°
. Chewiness 525+0.11% 5354112 5.51+1.01° 537+121° 520+1.13°
exture
Adhesiveness 527+1.01° 5.40+1.15° 5.5042.11° 5.4242.10° 525+2.05"
Taste Nutty taste 3954011 41240.12° 421+041° 420+0.40" 4.16+021°
Overall acceptability 543+1.03° 5.58+1.01 5.70+1.13° 540+121° 5.35+1.04°

l)Control, no Ligularia fischeri powder, LFP-1%, 1% Ligularia fischeri powder added; LFP-3%, 3% Ligularia fischeri powder added; LFP-5%, 5% Ligularia fischeri powder

added; LFP-7%, 7% Ligularia fischeri powder added.

"Mean+SD (n=30). Means with same letter at the row are not significantly different (p<0.03).
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