Food Eng. Prog.
Vol. 19, No. 1. pp. 14~20 (2015.02) AII.. A||7| "*l'
DOI http://dx.doi.org/10.13050/foodengprog.2015.19.1.14 | ° |
ISSN 1226-4768 (print), ISSN 2288-1247 (online) Food Engineering Progress

Quality Characteristics of the Fermented Angelica Leaves

Min-Young Heo and Ha-Yull Chung*

Department of Food Science & Biotechnology and Korean Traditional-food Global Center,
Hankyong National University

Abstract

Consumption of angelica leaves (4Angelica utilis) juice as a health-improving drink faces some limitation due to its
bitter taste. In this study, fermented angelica leaves was prepared using some lactic acid bacteria from kimchi with
their sensory properties and biological activities examined. The addition of ALm (angelica leaves fermented by Leu-
conostoc mesenteroides) in plain yoghurt increased umami and preference compared to the yoghurt where dried
angelica leaves were added. The ALm extract showed higher DPPH radical scavenging activity than other extracts
and its flavonoid content was the highest. In case of A549 (lung cancer cell line) in CCK-8 assay, ALp (angelica
fermented by Lactobacillus plantarum) extract exhibited inhibiting activity at 400 ppm level. When it comes to
HT29 (colorectal cancer cell line), ALm, as well as Alp, depicted inhibition effects. In the fermented angelica leaves
including ALm and ALp, the characteristic bitter taste of angelica leaves decreased through fermentation process so
that both of them could be used as a health drink ingredient.
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Fig. 1. Manufacturing process of fermented angelica leaves.
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Table 1. Approximate composition of angelica leaves and fermented angelica leaves(%).

Approximate composition Moisture Crude fat Crude protein Crude ash Crude fiber Carbohydrate
DAV 4.69 2.71 9.83 8.47 13.49 60.81
Blank? 3.5 0.94 14.51 5.56 6.46 69.03
ALm® 3.58 1.35 15.46 5.66 6.23 67.72
ALp? 3.63 1.38 15.15 5.64 6.43 67.77
ALs” 3.82 1.44 15.17 5.45 6.37 67.75

"Dried angelica leaves

?Angelica leaves without inoculation

9Angelica leaves fermented with Leuconostoc mesenteroides
“Angelica leaves fermented with Lactobacillus plantarum
9Angelica leaves fermented with Lactobacillus sakei
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Table 2. Sensory evaluation scores of yoghurt added with the
extracts of angelica leaves(0.5%) and fermented angelica
leaves(0.5%).

Color Taste Acceptability
Yoghurt 6.47+2.41° 4.11£1.20° 437£1.26%
Yoghurt+DA" 5.45+2.63° 2.75+0.85° 2.55£1.10°
Yoghurt+Blank? ~ 6.50+1.54° 3.75+0.85° 4.75+1.33¢
Yoghurt+tALm®  6.50+1.54° 3.25+1.97% 3.00£1.92
Yoghurt+ALp? 6.50+1.54° 3.70+1.84° 3.65+2.11%
Yoghurt+ALs” 6.40+1.70° 3.45+0.60% 3.80+0.95%

*dMeans in the same column not sharing a common letter are significantly
different (p <0.05) by Duncan's multiple test.

Dried angelica leaves

?Angelica leaves without inoculation

JAngelica leaves fermented with Leuconostoc mesenteroides

“Angelica leaves fermented with Lactobacillus plantarum

JAngelica leaves fermented with Lactobacillus sakei
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Table 3. Taste sensing system result(interpolation difference) of 0.5% angelica leaves samples (point).

Umami Bitterness Astringency Saltiness Sourness
Yoghurt 6.10£0.03" 8.42+0.17° 1.44+0.14° -13.66+0.03° -17.16£0.13"
Yoghurt+DA" 6.21+0.02¢ 8.36+0.17" 1.68+0.18" -13.26+0.10° -17.59+0.08*
Yoghurt+Blank? 6.22+0.02° 8.35+0.14° 1.50+0.15* -13.48+0.09° -17.53+0.08"
Yoghurt+ALm® 6.06+0.07° 8.25+0.13* 1.45+0.15" -13.410.11° -16.80+0.11°
Yoghurt+ALp? 5.88+0.06" 8.10+0.11° 1.47+0.10* -13.46+0.08" -15.79+0.10¢
Yoghurt+ALs” 5.89+0.06 8.04+0.07° 1.45+0.07* -13.50+0.07° -15.67+0.09°

*4Means in the same column not sharing a common letter are significantly different (» < 0.05) by Duncan's multiple test.

YDried angelica leaves

?Angelica leaves without inoculation

) Angelica leaves fermented with Leuconostoc mesenteroides
“Angelica leaves fermented with Lactobacillus plantarum
Angelica leaves fermented with Lactobacillus sakei
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Table 4. Electron donating ability of the extracts of dried angelica leaves and fermented angelica leaves (%).

Sample 12.5 ppm 25 ppm 50 ppm 100 ppm
Ascorbic acid 47.3343.56 88.85+2.36 95.56+0.09 96.19+0.00

Sample 125 ppm 250 ppm 500 ppm 1000 ppm
Blank" 4.50+1.66° 10.00£2.16* 19.22+0.33" 32.64+1.51*
ALm? 5.62+1.55° 12.57+1.70° 21.37+1.38® 39.44+1.37°
ALp? 6.35+1.46" 12.42+1.09* 22.33+2.00° 34.00+0.18*
ALs" 6.32+1.00* 10.09+1.92* 19.61+0.23* 32.52+2.78*

*®Means in the same column not sharing a common letter are significantly different (p < 0.05) by Duncan's multiple test.

The extract of angelica leaves without inoculation

JThe extract of angelica leaves fermented with Leuconostoc mesenteroides
)The extract of angelica leaves fermented with Lactobacillus plantarum
“The extract of angelica leaves fermented with Lactobacillus sakei
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Table 5. Amounts of total flavonoid compounds in the extracts
of fermented angelica leaves.

Sample Flavonoid (ug/mg)
Blank" 65.24+0.39*
ALm? 99.23+0.64°
ALp? 90.15+3.57¢
ALsY 77.56+3.70°

*4Means in the same column not sharing a common letter are significantly
different (p < 0.05) by Duncan's multiple test.

UThe extract of angelica leaves without inoculation

YThe extract of angelica leaves fermented with Leuconostoc mesenteroides
IThe extract of angelica leaves fermented with Lactobacillus plantarum
“The extract of angelica leaves fermented with Lactobacillus sakei
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Hoj Adttal e =&l HEpal =H(Kim et al.,
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Table 6. Germanium contents of fermented angelica leaves.

Sample Germanium contents (mg/kg)
DA" 0.012
Blank? N.D
ALm? N.D
ALp* N.D
ALsY N.D

*N.D : Not Detected.

DDried angelica leaves

P Angelica leaves without inoculation

Angelica leaves fermented with Leuconostoc mesenteroides
“Angelica leaves fermented with Lactobacillus plantarum
Angelica leaves fermented with Lactobacillus sakei
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Fig. 2. Inhibitory effects of the fermented angelica leaves extracts
on lung cancer cell line (A549).
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Fig. 3. Inhibitory effects of the fermented angelica leaves extracts
on colorectal cancer cell line (HT-29).
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