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8 9o EF Y UF(Fraxinus rhynchophylla Hance, F. rhynchophylla)—= FolX|olo| A d]| AIEEo] & A=
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Abstract: Fraxinus rhynchophylla Hance (F. rhynchophylla) is a traditional medicinal plant that has been widely used in
East Asia and has been used for chronic bronchitis, bacterial dysentery and improved eyesight. F. rhynchophylla contains
various type of coumarins such as esculin, esculetin, fraxin and fraxetin. Esculetin possesses versatile activities including
antioxidant, anti-inflammatory, antimicrobial, anticancer properties and improvement of atopic dermatitis. However, there
is no research on the process of increasing active components in F. rhynchophylla. The objectives of the present study
were to apply biotransformation technology to F. rhynchophylla for increasing the content of esculetin, and enhancing
anti-inflammatory and antioxidant activities. F. rhynchophylla extract (FRE) treated with viscozyme L (FRE-VL) showed
3.1 times higher content of esculetin than FRE, and exhibited effects such as increased anti-inflammatory activity and
DPPH radical scavenging activity. Based on the these results, it is concluded that biotransformed FRE-VL could be potentially
applicable as a new active ingredient in the cosmetic field.
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Table 1. Properties of the Commercial Carbohydrate-Hydrolyzing
Enzymes Used in this Study

Reaction conditions

Commercial Enzyme composition
enzyme pH Temlzerature nzy p
(°O
Celluclast 1.5L 5.0 50 Cellulase
Pluszyme 2000P 5.0 60 B-Glucosidase
Arabanase, cellulase,
Viscozyme L 5.0 35 B-glucanase, hemicellulase,

xylanase
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Table 2. HPLC Conditions for Esculetin Analysis of
F. riynchophylla

Parameter Condition
HPLC Shimadzu LC-20A HPLC system
Mobile phase A: 0.1% a(i:ii:mi(l:iiti lin water, B:
Column Cis (Luna 5u Ci3 (2) 100A New
Column, 5 um, 4.6 x 250 mm)
Wavelength 342 nm
Injection volume 10 uL
Oven temperature 35 °C
Flow rate 1 mL/min
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2.5.2. DPPH Radical Scavenging Assay
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Figure 1. The concentration of esculetin of F riynchophylla
extract treated with commercial carbohydrate-hydrolyzing
enzymes. Data are means = SD, N = 3, 'p < 0.05, “p < 0.01

and p < 0.001 compared with untreated group.
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Figure 2. HPLC chromatogram of (A) Standard esculetin, (B,
FRE-VL) F. rhynchophylla extract treated with viscozyme L, (C,
FRE) F. rhynchophylla extract at 342 nm.
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Figure 3. Effect of pH on the concentration of esculetin
produced in F. rhynchophylla extract treated with viscozyme L.
Data are means = SD, N = 3.
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Figure 4. Inhibitory effect of FRE-VL and FRE on nitric oxide
(NO) production in RAW264.7 cells. (A) Nitric oxide production
(B) Inhibition rate of nitric oxide production compared by
control or vehicle groups. The production of nitric oxide was
assayed in the culture medium of cells stimulated with LPS (1
ug/ml) in the presence of FRP-VL or FRP. Positive control
used celecoxib (10 ug/mL). Data are means = SD, N = 3, p <
0.05, “p < 0.01 and "p < 0.001 compared with the control or
vehicle groups. FRE-VL : F. riynchophylla extract treated with
viscozyme L, FRE : F. rlwnchophylla extract.
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Figure 5. DPPH radical scavenging activity of FRE-VL and
FRE. Positive control used L-ascorbic acid (100 ug/mL). Data
are means = SD, N = 3, p < 0.05, “p < 0.01 and ""p < 0.001
compared with the vehicle group. FRE-VL : F. riynchophylla

extract treated with viscozyme L, FRE : F. rlgnchophylla extract.
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