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Increase in Anti-Oxidant Components and Reduction of Off-Flavors
on Radish Leaf Extracts by Extrusion Process

Nak-Yun Sungl, Woo-Young Parkl, Yi-Eun Kiml, Eun-Ji Chol, Hayeon Songl,
Hyeong-Kwang Jun? Jae-Nam Park®, Mi-Hwan Kim',
Gi-Hyung Ryul, and Eui-Hong Byun1

!Department of Food Science and Technology, Kongju National University
“Hanbit Food
JDepartment of Food and Nutrition, Songwon University

ABSTRACT Aecrial parts (leaves and stems) of radish are usually discarded due to the distinct undesirable flavors
associated with inappropriate preparations, despite their many health benefits. In this study, we examined the role
of extrusion process in the removal of off-flavors and elevation of antioxidant activity in radish (Raphanus sativus
L.) leaves and stems. To optimize the extrusion conditions, we changed the barrel temperature (110, 120, and 130°C),
screw speed (150, 200, 250, and 300 rpm), and moisture content (20, 25, and 30%). The polyphenol and flavonoid
contents significantly increased in extruded radish leaves and stems (ER) under optimum extrusion conditions (130°C,
250 rpm, and 20%). Under extrusion conditions, we compared off-flavors (as amount of sulfur-containing compound)
levels between ER and non-extruded radish leaves and stems (NER) by an electronic nose. A total of six peaks (sulfur-
containing compound) were similarly detected in both ER and NER, whereas the ER showed reduced off-flavors.
Levels of glucosinolate (pg/g), which can be hydrolyzed into off-flavors during mastication or processing, were sig-
nificantly decreased in the ER. From these results, extrusion processing can be an effective method to increase anti-
oxidant activity and removal of off-flavors in radish leaves and stems.

Key words: radish leaves, extrusion, off flavor, total polyphenol, total flavonoid
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Table 1. Change of extraction yield, and total polyphenols and total flavonoids contents of radish leaves extracts (RLE) and extruded
radish leaves extracts (ERLE) with different temperature (110, 120, and 130°C) of extrusion condition

Samplel) Yield (g/g, %)

Total polyphenols (gallic acid, mg/g)

Total flavonoids (naringin, mg/g)

RLE 37.00£0.973%%
ERLE (110°C) 40.48+1.012°
ERLE (120°C) 45.26+1.475°
ERLE (130°C) 49.04+1.122°

20.08+1.011° 2.19+0.044°
21.23+1.049° 2.38+0.067"
25.05+1.512° 2.52+0.021°
29.26+0.463" 2.87+0.074°

Extrusion condition: screw rotational speed 250 rpm, moisture contents 25%.
YRLE: radish leaves extracts, ERLE (110°C) extracts from extruded radish leaves at 110°C barrel temperature, ERLE (120°C)
extracts from extruded radish leaves at 120°C barrel temperature, ERLE (130°C): extracts from extruded radish leaves at 130°C

barrel temperature.
Each value is mean+SD.

»Values with different letters in same column are significantly different (P<0.05).
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Table 2. Change of extraction yield, and total polyphenols and total flavonoids contents of radish leaves extracts and extruded
radish leaves extracts with different screw rotational speed (150, 200, 250 and 300 rpm) of extrusion condition

Samplel) Yield (g/g, %)

Total polyphenols (gallic acid, mg/g)

Total flavonoids (naringin, mg/g)

46.49+1.023*%
47.23+1.112°
48.26+1.477°
48.51+1.081°

ERLE (150 rpm)
ERLE (200 rpm)
ERLE (250 rpm)
ERLE (300 rpm)

26.23+0.542° 2.32+0.040°
24.83+0.342° 2.09+0.012°
27.010.380" 2.27+0.035°
27.32+0.588" 2.18+0.029°

Extrusion condition: barrel temperature 130°C, moisture contents 25%.

YERLE (150 rpm): extracts from extruded radish leaves at 150 rpm screw rotational speed, ERLE (200 rpm): extracts from extruded
radish leaves at 200 rpm screw rotational speed, ERLE (250 rpm): extracts from extruded radish leaves at 250 rpm screw rotational
speed, ERLE (300 rpm): extracts from extruded radish leaves at 300 rpm screw rotational speed.

PEach value is mean%SD.

MValues with different letters in same column are significantly different (P<0.05).

Table 3. Change of extraction yield, and total polyphenols and total flavonoids contents of radish leaves extracts and extruded
radish leaves extracts with different moisture contents (20, 25 and 30%) of extrusion condition

Total polyphenols (gallic acid, mg/g)

Total flavonoids (naringin, mg/g)

Samplel) Yield (g/g, %)
ERLE (M.C 20%) 41.28+1.13"9
ERLE (M.C 25%) 40.87+0.87"
ERLE (M.C 30%) 40.04+0.95"

29.77+0.96" 6.91+£0.25
29.66+0.80° 6.33+0.30°
29.4240.75" 6.67+0.48"

Extrusion condition: barrel temperature 130°C, screw rotational speed 250 rpm.
YERLE (M.C 20%): extracts from extruded radish leaves at 20% moisture contents, ERLE (M.C 25%): extracts from extruded
radish leaves at 25% moisture contents, ERLE (M.C 30%): extracts from extruded radish leaves at 30% moisture contents.

PEach value is meantSD.

»Values with different letters in same column are significantly different (P<0.05).
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Table 4. Change of total glucosinolate contents of radish leaves
extracts and extruded radish leaves extracts with optimum ex-
trusion condition

Samplel) Total glucosinolate contents (sinigrin, pg/g)
RLE 7.21£0.14%7
ERLE 4.210.10°

Extrusion condition: barrel temperature 130°C, moisture con-
tents 20%, 250 rpm screw rotational speed.

YRLE: radish leaves extracts, ERLE: extracts from extruded rad-
ish leaves.

“Each value is mean+SD.

YValues with different letters in same column are significantly
different (P<0.05).
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bon disulfide, thiophene, 2-methylthiophene, 3-meth-
yl-2-butene-1-thiol, dimethyl sulfoxide % dimethyl
disulfide T o2 #ZHQom, wd 2%=(130°C), =47
3744 %(250 rpm) H FRIF(20%)9] 20 E A=A
o od 5 Sde ddk B R carbon disulfide
41.24x0.23%, thiophene 33.92%+0.67%, 2-methylthio—
phene 20.29%1.13%, 3—-methyl-2-butene—1-thiol 9.71
+0.38%, dimethyl sulfoxide 9.71£0.59%, dimethyl di—-
sulfide 8.52+0.83% %2 #4dt= AdFS YER
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