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A Study on Different Pre-processing of Ligularia fischeri Injeolmi
to Standardize Its Processing
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’Dept. of Culinary & Food Service Management, Sejong University, Seoul 05006, Korea

ABSTRACT

In this study Ragwort, which had various and excellent pharmacological activity, was selected as a functional material, and
intended to present an optimum condition of Ragwort Injeolmi by the blanching method, commonly used in the field. The general
components, antioxidation, and dietary fiber of Ragwort were analyzed, and produceableness of Ragwort added Injeolmi was
reviewed through instrumental inspection and sensory evaluation of various adding ratio of lyophilized Ragwort power and
Ragwort pre-processed by blanching. It was proved that the SOD-likely active of Ragwort was 45.69%, total poly- phenol content
was 12.45 mg, and total flavonoid content was 10.25 mg. The pH of Injeolmi adding Ragwort powder showed an increasing
trend in the order of 0%, 1%, 3%, 5%, while that of Injeolmi adding blanching Ragwort showed increasing trend in the order
of 0%, 10%, 15%, 20%, and there were significant difference (p<0.001). The soluble solid content of all sample groups showed
constant value, and it was understood that no sugar was added in the process. From chromatography measurement result,
a-value (redness) of 1% sample group was the lowest, and there were significant differences among sample groups (p<0.001).
During 3 days of storage period, total microbial count of Injeolmi showed increasing trend while the storage period was getting
longer. From the acceptability test Injeolmi adding blanching Ragwort had shown generally higher value.
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Table 1. Formula for preparation of Injeolmi with addi-
tion of Ligularia fischeri

Ratio of edible Ingredients (g)

Aster scaber

Glutinous  Ligularia

I
(%) rice fischeri Water Salt
0 1,000 0 100 10
1 990 10 100 10
Powder

3 970 30 100 10

5 950 50 100 10

0 1,000 0 100 10

10 900 100 100 10

Blanching

15 850 150 100 10

20 800 200 100 10
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Ae Aol BA *2]+= SAS Package(Statistic Analysis Sys-
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Table 3. Proximate compositions of the Ligularia fischeri

Contents Condition
Sample height 25 mm
Sample width 30 mm
Test mode TP.A
Test speed 5 mm/s
Compression 30%
Trigger force S5g
Probe width 60 mm

Sample Ligularia fischeri
Moisture (%) 90.32+0.55
Crude ash (%) 1.45+0.21
Crude protein (%) 2.79+0.09
Crude fat (%) 0.36+0.01
Total dietfiber (%) 3.3240.28

D MeantS.D., n=3.

Table 4. Antioxidant activity measured by DPPH free ra-
dical scavenging activity, SOD effect and contents of poly-
phenolic compounds from the Ligularia fischeri

Sample Ligularia fischeri
DPPH (%) 77.42+0.08"
SOD (%) 45.69+0.16
Total polyphenol (mg) 12.45+0.52
Total flavonoid (mg) 10.25+0.17

D MeantS.D., n=3.
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nle] pH % G=9] -2 Table 59 2tk #3 powders A7}
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on, folzlel 2ol (p<0.001)Z HITh 2L 7154 A4S A
71t NS A7 Ad7)e] F- ] #8E AH(Cho TO 2008)
oA thzTe] pH grol 59308 Z3|o] 2+ 2L pH
= Aol 7164 Hrbe] S7HES pH kel Eo e
FrAFeE 73S YR ITE Blanching 355 2 7FE %9 pH
o1 7% 20%, 15%, 10%, 0% o2 235 JepieH, &
9#Ql 2}0](p<0.001)E BTk 7HA 282 T3 powder
= H7}ek 2141](0.90+0.00)$} blanching F3 S #7138k 214
1](0.90+0.00) 27 22 gk UERNA=T, o]= 43 powder

Table S. pH, soluble solid (°Brix) of Injeolmi added with
Ligularia fischeri powder and blanched Ligularia fischeri

Sample(%) pH SO]?E];Z;)O lid
0 5.93+0.01°"®  0.90+0.00
1 6.05+0.01° 0.9020.00°
Ligulzg’fv C{ch}’e’i 3 6.23+0.04° 0.90£0.00°
5 6.66+1.12¢ 0.900.00°
F-value 629.56" 0.67"
0 5.93+0.02° 0.90:£0.00°
10 6.04+0.04° 0.90:£0.00°
Ll_g;ii?j;‘;fhm 15 6.18+0.01° 0.930.02°
20 6.45+0.02° 0.93+0.02°
F-value 504.07"" 0.67"
D Mean+S.D.

9 Means within a column not sharing a superscript letter are signi-
ficantly different (P<0.05, Duncan's multiple range test).
I p<0.05, 7 p<0.01, 7 p<0.001; ™ Not significant.
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Table 6. Hunter's color value of Injeolmi added with Ligularia fischeri powder and blanched Ligularia fischeri

Sample(%o) L a b

0 72.95+0.00%D? —1.02+0.07° 5.60+0.10°

1 40.88+0.12° —2.15+0.00° 14.76+0.12¢

L’g”lgg’:/(ﬁfd’”’ 3 42.50£0.02° —1.57+0.08° 11.1120.04°
5 45.17+1.00° —0.87+0.10¢ 7.65+0.03°

F-value 1,129.12"9 701.73" 215.45™
0 72.95+0.00¢ —1.50+0.01¢ 6.60+0.01

10 51.21+0.02° —2.96+0.01° 12.88+0.02°
 Blanching 15 47.67+0.09° —3.23+0.01° 12.55+0.01%
Ligularia fischeri

20 45.35+0.04° —3.35+0.01° 12.41£0.01¢

F-value 693.59""" 228.56™" 51.25™

Y Mean£S.D.
? Means within a column not sharing a superscript letter are significantly different (P<0.05, Duncan's multiple range test).
3 p<0.05, 7 p<0.01, ** p<0.001; ™ Not significant.

Table 7. Total plate count changes of Injeolmi added with Ligularia fischeri powder and blanched Ligularia fischeri at 20C

(CFU/g)
Storage
Sample (%) F-value
0 1 2 3
0 N.D. 5.43x10%4BD2) 4.13x10%4 6.37x107C 15,085.25™
1 N.D. 4.50x10*c 2.80x10™ 3.93x10%8 1,911.12°
Ligularia fischeri 3 N.D. 3.10x10%A 3.37x10%A 4.53x10%8 996.16™"
powder

5 N.D. 2.47x10%4 1.27x10%4 3.27x10%8 2,015.62™

F-value - 16,070.72°" 2,031.985™ 4,794.179""
0 N.D. 5.43x10°B 4.13x10% 6.37x107C 1,088.25™
10 N.D. 3.87x10°® 2.20%10%4 5.10x10%¢ 1,391.25™
 Blanching 15 N.D. 3.13x10%A 3.83x10°® 3.27x10%4 2,297.15""

Ligularia fischeri

20 N.D. 2.13x10%4A 5.37x10%C 4.80x10™® 2,598.25™

F-value - 1,207.375™ 1,451.732" 4,393.205""

D Mean=S.D.

? 2~d Means within a column not sharing a superscript letter are significantly different (P<0.05, Duncan's multiple range test).
% P-R Means within a row not sharing a superscript letter are significantly different (P<0.05, Duncan's multiple range test).
P p<0.05, ™ p<0.01, ™ p<0.001; ™ Not significant.
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Table 8. Textural properties of Injeolmi added with Ligularia fischeri powder during storage at 20C

Storage
Sample (%) F-value
0 1 2 3

0 0.36+0.04*12 0.45+0.03? 0.53+0.02°% 0.66+0.02%" 586.52™"
1 0.45+0.03" 0.52+0.02°2 0.60+0.02% 0.72+0.02°° 485.32™"
Hardness 3 0.54+0.01°" 0.72:0.02? 0.74+0.04° 0.90+0.04* 547.22"
5 0.62+0.01%° 0.82+0.01% 0.92+0.024 1.26+0.11% 222.39™

F-value 452.48™ 388.36™" 249.69™ 332.15™
0 0.36+0.03% 0.3120.02% 0.23£0.02% 0.23£0.02 158.23™
1 0.31+0.02° 0.26+0.01% 0.18+0.01° 0.17+0.02°" 142.36™
Cohesiveness 3 0.21£0.01" 0.200.02* 0.15+0.01"? 0.13+0.01° 132.02™
5 0.18+0.01% 0.14£0.01% 0.13£0.01%2 0.10£0.02°° 142.36™

F-value 153.36™ 126.36™ 122.74™ 99.36™
0 0.75+0.04% 0.73+0.01%% 0.65+0.042 0.57+0.02%° 98.45""
1 0.72+0.01"5 0.62+0.03% 0.59+0.03"2 0.51+0.03° 102.36™
Springiness 3 0.68+0.02 0.57+0.01% 0.48+0.04°2 0.40+0.01°° 85.36™
5 0.64+0.01° 0.50+0.03™% 0.39+0.01%¢ 0.35+0.03" 150.36™

F-value 5236 102.34™ 98.26™" 7836
0 0.66+0.03* 0.73+0.02*2 0.910.03® 0.93+0.02° 78.62""
1 0.710.02°° 0.77+0.02" 1.06+0.09°® 1.14+0.03" 74.26™
Chewness 3 0.73+0.01 0.82+0.02 1.33+0.02% 1.33+0.06 88.36™
5 0.76£0.01%° 0.88+0.019 1.86£0.06™ 1.89+0.08% 152.89™

F-value 1836 2836 75.36"" 125.39™
0 23.55+1.05% 19.60£0.48% 17.17+0.98% 14.57+0.59% 75239
1 19.62+0.45 17.11£0.23% 14.23+0.85° 12.35+0.25%° 125.36™
Adhesiveness 3 16.72+0.66"™ 14.85+0.15™ 11.210.64" 11.51£0.59"" 147.36™
5 12.22+0.88® 10.22+0.56°2 8.89+0.62*" 8.26+0.88"" 15827

F-value 98.65™" 87.25™ 79217 2536

) MeantS.D.

2 274 Means within a column not sharing a superscript letter are significantly different (P<0.05, Duncan's multiple range test).
3 P~S Means within a row not sharing a superscript letter are significantly different (P<0.05, Duncan's multiple range test).
4) " p<0.05, ™ p<0.01, ™" p<0.001; ™ Not significant.
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Table 9. Textural properties of Injeolmi added with blanched Ligularia fischeri during storage at 20°C

Storage
Sample (%) F-value
0 1 2 3

0 0.36+0.04°°1 0.45+0.03% 0.53+0.02% 0.66+0.02°° 586.52™"
10 0.31+0.02°" 0.44:0.02? 0.49+0.03" 0.590.03° 142.36™
Hardness 15 0.300.01"" 0.43+0.01° 0.46£0.01°} 0.53£0.01°° 253,68
20 0.28+0.02* 0.42+0.01°2 0.44£0.01°2 0.500.01*% 227.25™

F-value 5527 169" 9.69° 18.36"
0 0.36£0.03%® 0.310.024° 0.23+0.02°" 0.23+0.02° 158.23™
10 0.33+0.01° 0.29+0.01% 0.24+0.02 0.21£0.01°" 122.85™
Cohesiveness 15 0.31+0.01% 0.27+0.01°% 0.200.02%2 0.18+0.02°° 110.117
20 0.28+0.02° 0.24+0.02°% 0.18+£0.01°2 0.12+0.03*" 125.36™

F-value 113.14™ 98.36™" 59.39™ 77.69™
0 0.75+0.04%® 0.73£0.01% 0.65+0.04° 0.57+0.02°" 98.45™"
10 0.710.01° 0.66+0.03% 0.610.03% 0.560.02 77.39™
Springiness 15 0.66+0.02 0.63+0.02% 0.55+0.01%2 0.50+0.01°" 88.69"
20 0.59:£0.03" 0.55+0.08% 0.51+£0.01"2 0.41+0.01* 108.36™"

F-value 425" 88.65™" 42.56" 55.69"
0 0.66+0.03" 0.73£0.022 0.91+0.03™* 0.93+0.02°% 78.62™"
10 0.69+0.01°" 0.760.02%2 1.05+0.04% 1.11£0.03"S 108.84™
Chewness 15 0.72+0.01° 0.78+0.04>% 1.13+0.04% 1.18+0.03 150.14™
20 0.74+0.02% 0.84+0.02 1.21£0.01*® 1.24+0.02% 100.06™

F-value 037" 1.56" 0.96™ 1.25"
0 23.55+1.05" 19.60+0.48" 17.17+0.98% 14.57+0.59 752.39™"
10 20.66+0.16°S 15.23+0.67% 13.56:+0.39°Q 11.21+0.21¢ 125.36™
Adhesiveness 15 16.25+0.48S 12.17+0.75™® 10.18+0.46™ 9.21+0.36"° 86.36""
20 14.18+0.32%S 10.89+0.34°% 9.34+0.45% 8.26+0.11°" 4536™

F-value 74.65™ 88.69™ 77.36™" 52.36™

D Mean+S.D.

2 274 Means within a column not sharing a superscript letter are significantly different (P<0.05, Duncan's multiple range test).
9 P~5 Means within a row not sharing a superscript letter are significantly different (P<0.05, Duncan's multiple range test).

" p<0.05, ™ p<0.01, ™ p<0.001; ™ Not significant.
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Table 10. Sensory preference scores” for Injeolmi added with Ligularia fischeri powder and blanched Ligularia fischeri

(N=50)
Ratio of Ligularia fischeri (%)
F-value
0 1 3 5
Appearance 5.54+0.76° 4.66+0.66° 6.02+0.77¢ 3.80+0.86" 82.204™"3M
Aroma 3.14+0.95" 4.08+0.78" 5.20£0.76° 5.760.82° 99.233™
Ligularia fischeri  Taste 4.12+0.82° 4.52+0.68" 6.14+0.70° 4.00+1.26" 60.710""
powder Texture 5.66£0.63° 4.86+0.88" 4.30+0.68" 3.48+0.76" 76463
Chewiness 5.58+0.54° 5.08+0.67° 3.78+0.74° 3.36+0.75° 120.223"
Overall acceptance 5.06+0.87° 5.08+0.70° 6.40+0.53° 4.40+0.73° 68.554™"
0 10 15 20 F-value
Appearance 6.30+£0.89° 6.02+1.29° 6.72+0.78° 6.28+1.09° 4.076™
Aroma 4.92+1.14° 5.74+0.60° 6.12+0.92° 6.42+1.09° 24.483™
Blanched Taste 5.0240.77° 5.28+0.57° 7.28+0.86° 4.28+1.79° 139.793™
Ligularia fischeri  Texture 5.92+0.75 7.18+0.83° 6.16:0.71° 4.82+1.06° 87.451™
Chewiness 4.74+0.56° 6.38+0.83° 6.40+0.73° 4.18+1.45° 110.480™"
Overall acceptance 5.94+1.06 6.32:1.06° 7.06+0.93¢ 5.12+1.37° 36.338"

Y 9 point hedonic scale (1: extremely dislike, 5: dislike & like, 9: extremely like).

2 Mean+S.D.

3 274 Means within a column not sharing a superscript letter are significantly different (P<0.05, Duncan's multiple range test).
" p<0.05, ™ p<0.01, ™ p<0.001; ™ Not significant.
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