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Components and Biological Activity of Aqueous Extract
Isolated from Winged Stem of Euonymus alatus
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Although Fuonymus alatus (EA) has been used as traditional medicine for cancer treatment, exact substances
involved in curing of the disease are not yet known. Free radical scavenging and reactive oxygen species (ROS)
removal activities of aqueous extract components isolated from winged stem of EA in animal cell line were
investigated. Aqueous extract of EA (AEEA) was fractionated by ultrafiltration. All fractions mainly consisted
of polysaccharide (44.8%), protein (2.1%), small amounts of phenol compounds and organic acids. Antioxidant
activity of AEEA increased depending on concentration fractions, as determined by 1,1-diphenyl-2-picryl-
hydrazyl method. ROS removal activity was visualized in Chinese hamster ovary cell line using laser scanning
confocal microscope, and AEEA activity increased in order of F IV>F III>F I>F Il These results suggest
AEEA has bioactive carbohydrates with potentials as functional foods and antioxidants.
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Fig. 1. Glycan profile for each fraction of Euonymus alatus.
Polysaccharides were labelled with 2-AB and separated on
GlycoSep N column (11). Glycan elution in each fraction of
Euonymus alatus was predicted by comparison with dextran ladder
labelled with 2-AB (28). Fraction name : See Table 1.
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Fig. 2. Free radical scavenging activity for each fraction of
Euonymus alatus.

Free radical scavenging activities of Euonymus alatus extracts
treated with different concentrations of ultrafiltered fraction (F I-F
1V) were assayed by DPPH (1, 1-diphenyl 2-picryl hydrazyl) method
(14). Fraction name: See Table 1. Mean = standard deviation (n=3).
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Fig. 3. Reactive oxygen species (ROS) removal activity for each fraction of Evonymus alatus.

A: ROS removal activity of CHO-k1 cells were determined by a confocal microscope (15). CHO-k1 cells were treated with each fraction (100
pg/mL) of Euonymus alatus extracts. B: ROS removal activities were quantified based on observation by confocal microscope with different
concentrations of F I-F V. Fraction name: See Table 1. Mean * standard deviation (n = 10).
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Table 1. Fractionation yield by ultrafiltration with aqueous
extracts of Euonymus alatus

Fraction Yield (g/g)"!
FI(M.W?:>1 kDa) 0.13+0.01>
FII(M.W: 1-3kDa) 0.07£0.00
FIII (M.W : 3-10 kDa) 0.04+0.01
FIV (MW : <10 kDa) 0.76 +0.02
Sum of crude extract 1.00

Vg fraction by ultrafiltration/g solids of aqueous extracts.
?Molecular weight.
¥Mean = standard deviation (n=3).

Table 2. Qualitative analysis of each fraction obtained from
aqueous extracts of Euonymus alatus

Compounds [racton errtLrl;ici Fl FILFIL RV
Carbohydrate Y A
Reducing sugar +) + + +
Protein, Peptide + + + + b
Organic acid + + + - -
Phenol compounds + - + + +

Steroid, Terpenoid Saponin

DRelative thick color reaction, “Relative medium color reaction,
YRelative weak color reaction, “Non-color reaction or abnormal
reaction.

Fraction name: See Table 1.
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Table 3. Main composition of each fraction obtained from
aqueous extracts of Euonymus alatus

Fraction Carbohydrate (mg/g) Protein (mg/g)
Crude extract 4482311043 21.00+1.45
Fl 317441534 3.37+0.12

FII 451.4218.69 22.25+4.30

F 10 528.87+4.56 24.38+3.52
FIV 464.931+8.20 107.42+3.64

Fraction name: see Table 1.
Mean * standard deviation (n=3).

Table 4. Free sugar content of each fraction obtained from
aqueous extracts of Euonymus alatus

Free sugar content (mg/g)

Monosacc.h.arlde Crude Fl FlI FINI FIV
composition extract

Fucose 0.61 1.38 0.23 0.16 0.67

Galactose 5.94 6.82 4.62 517 3.72

Glucose 4569  47.68 4578 3731 1955

Total free sugars 5224 5588 50.63 4264 2394

Fraction name: see Table 1.
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Table 5. Monosaccharide composition of each fraction obtained from aqueous extracts of Enonymus alatus

Contents (mg/g)

Monosaccharide Crude extract Fl F1I F HI FIV
Fucose 548 2.49 2.25 424 6.34
Galactose 38.34 21.26 35.84 46.04 50.37
Mannose 3.08 1.94 2.06 3.09 6.32
Glucose 220.68 135.35 157.76 217.02 172.63
Galactosamine 0.14 0.00 0.15 0.34 1.74
Glucosamine 12.70 4.12 20.14 21.25 18.89
Total 279.42 165.16 18.20 291.98 256.29

Fraction name: see Table 1.
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aqueous extracts of Euonymus alatus

Contents (mg/g)

A;‘i'go g{rt‘;s; Fl Fll F Il FIV
Cys 031 0.20 031 031 0.26
Asp 1.92 0.84 1.73 2.12 415
Glu 4.44 2.20 419 469 837
Ser 0.74 0.19 0.59 0.90 2.56
Gly 1.10 0.25 0.78 1.02 2.59
His 0.28 0.08 0.26 0.30 0.83
Arg 0.24 0.09 0.25 0.48 0.78
Thr 0.65 0.11 0.52 0.78 1.86
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Met 0.18 0.05 0.17 0.18 0.51
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Total 1532 580 1373 1788 3393

UCystine.

Fraction name: See Table 1.
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