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Flavonoids and Antimicrobial Activity of the Ethanol Extract of
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Abstract

Quantitaties of flavonoids were determined by HPLC in three different ethanol extract (50, 70 and 95%, v/v)
from Korean cherry. Antimicrobial activity of the ethanol extract and its solvent fraction (ethyl acetate and
n-butanol fractions) against Staphylococcus aureus (ATCC 65638) and Staphylococcus epidermidis (ATCC
12228) was evaluated using MIC and disk test. Additionally, UV protective effect was also determined. The
highest flavonoid quantity was found in 70% ethanol extract of Korean cherry. The quantities of quercitrin
were 12.7 mg% and 2.1 mg% in ethyl acetate fraction and in buthanol fraction, respectively. In addition, the
flavonoid in 70% (v/v) ethanol extract of Korean cherry included 14.9 mg% of quercitrin, 6.0 mg2% of tannic
acid and 5.2 mg% of catechin. Therefore, it was confirmed that main flavonoid of Korean cherry was quercitrin.
For antimicrobial activity of ethanol extract of Korean cherry against Staphylococcus aureus (ATCC 6538) and
Staphylococcus epidermidis (ATCC 12228), MIC and disk test using ethyl acetate fraction and butanol fraction
were carried out. As a result, ethyl acetate fraction with higher quantity of flavonoid showed higher antimicrobial
activity. Therefore, it was confirmed that the higher antimicrobial activity was brought about by flavonoid
in Korean cherry. For UV protective effect of Korean cherry, ethanol extract showed the absorption zone of
ultraviolet rays in 210~380 nm including 290~ 320 nm that is the wave length of UV-B harmful to the skin
of human body. The pattern is the same as the absorption zone of 220~300 nm in catechin and 210~400 nm
in quercitrin. Then, the functionalities of catechin and quercitrin were anticipated. It is expected that quercitrin
in Korean cherry has the antimicrobial effect and UV protective effect related to the skin.
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Fig. 1. Procedure for separation of organic solvent fraction
from ethanol extract of Korean cherry.
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Table 1. The operating conditions of HPLC for analysis of
flavonoids

Column uBondapak C-18

Mobil phase MeOH : 4% phosphoric acid (35 :65)
Flow rate 1 mL/min

Detector/wave length UV350 nm

Sensitivity 0.1 AUFS

Chart speed 0.25 cm/min
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Fig. 2. Thin layer chromatography of 70% (v/v) ethanol extract
of Korean cherry.
ST1: Quercitrin, ST2: Catechin, KC: 70% (v/v) ethanol extract
of Korean cherry, I: Aqueous fraction, [I: Ethyl acetate fraction,
IM: Butanol fraction.
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Fig. 3. Comparison in content of flavonoids of the 70%
(v/v) ethanol extract of Korean cherry.
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Table

Table 2. Effect of kind and concentration of fractional sol-

vent on the extract yield from quercitrin, tannic acid and

catechin of 70% (v/v) ethanol extract of Korean cherry
(unit: mg%)

Solvent Ethanol Flavonoids
. concentration i

fraction (%) Quercitrin T:;glc Catechin
50 0.89%0.03" 0,72%0.02" 0.80%0.03"
I 70 1.50£0.04° 1.26£0.06° 1.00£0.10°
95 1.02£0.07° 0.81£0.03" 0.80£0.02°
50 3.89+0.04° 2.06%0.12° 1.70£0.01°
n? 70 12.70£0.05° 3.10£0.02° 2.81+0.01°
95 56910.07° 2.00+0.30° 1.90%0.02°
( 50 0.99+0.03* 0.81+0.04° 0.81+0.02°
m® 70 211£005° 18110.04° 1411002
95 1.19£0.04" 0.61£0.03" 050£0.04°

Fig. 4. HPLC chromatogram of the quercitrin (A), ethyl ac-
etate fraction (B) and butanol fraction (C) from 70% (v/v)
ethanol extract of Korean cherry.

D B
Aqueous fraction.

2)Et:hyl acetate fraction.

Butanol fraction

Values are mean=* SD of triplicate plates.

SValues within the same column with different alphabets are
significantly different (p<0.05) among ethanol concentration
by Duncan’s multiple range test.
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Table 3. Effect of fraction concentration of 70% (v/v) ethanol extract of Korean cherry on growth inhibition circle of
Staphylococcus epidermidis (ATCC 12228) and Staphylococcus aureus (ATCC6538) (unit: mm)

Sample concentration

Staphylococcus aureus (ATCC 6538)

Staphylococcus epidermidis (ATCC 12228)

(ng) o m? o? m?
2.4 105010207 9.03+0.15° 850£0.04 7.97£0.25°
45 11.40£0.40° 10.43+0.31° 11.07+£0.25° 9.07+0.21°
72 14.33%£0.15° 13.17+021° 125740.31¢ 11.071+0.06°

12.0 15.13+0.15 14.03%0.25° 12534+0.06° 11.07£0.06°

YEthyl acetate fraction. “Butanol fraction.
¥Values are Mean*SD of triplicate plates.

“Values within the same column with different alphabets are significantly different (p<0.05) among sample concentration by

Duncan’s multiple range test.
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Table 4. Minimum inhibitory concentration of 70% (v/v) eth—

anol extract of Korean cherry on Staphylococcus epidermidis

(ATCC 12228) and Staphylococcus aureus (ATCC 6538)
(unit: pg/mlL)
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Fig. 5. UV absorbance of the catechin (A), quercitrin (B) and
70% (v/v) ethanol extract (C) of Korean cherry.
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