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Abstract - The contents of total phenolics and flavonoids, antimicrobial and tyrosinase inhibition activities of five growth
stages with four greenhouse-grown cucumber extracts were investigated. Total phenolic content was high in
Jangjukcheongjang, Janghyeongnakhap and five growth stage(24 ~27 cm). The content of total flavonoid did not differ
between cultivar or growth stages. Among the four cucumber cultivars, the extract of Janghyeongnakhap showed a
relatively strong antimicrobial effect against Staphylococcus aureus. The inhibition zone against Staphylococcus
epidermidis of the samples tested in this experiment was 8 ~ 12 mm. And the antimicrobial effects against Malassezia furfur
was high in Jangjukcheongjang, and showed the highest by the inhibition zone of 14mm in three(17 ~20 cm) growth stage.
The tyrosinase inhibition activity of cucumber extracts showed relatively high activity in Jangjukcheongjang and
Sinjoeunbaekdadagi, followed by Janghyeongnakhap. From these results, we confirmed that the extract of cucumber has
high antimicrobial and whitening efficacy, and that in the future, the cucumber will be increase the availability in the field

of high-value cosmetic materials.
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Table 1. List of strains and cultivation conditions used for the screening of antimicrobial activity

Strains

Cultivation conditions

Staphylococcus aureus (KCTC*1621)
Staphylococcus epidermidis (KCTC1917)
Malassezia furfur (KCTC7743)

37°C, Nutrient Agar
37°C, Brain Heart Infusion Agar
37C, YM agar add 1% Oilve oil

“KCTC: Korean Collection for Type Culture.
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Table 2. Effect of different growth stages of four cultivars on total polyphenol and flavonoid contents of cucumber grown greenhouse

Cultivar Growth stage total polyphenol (ug/ml) total flavonoid (ug/ml)

Jangjuk cheongjang 1 80.2:+4.08" 36.3+0.20°
2 72.542.04 34.0+0.15°

3 60.0::4.08° 34.5+0.13°

4 72.542.04™ 36.0+0.11%

5 105.1+10.26™ 35.8+0.20™

Nulpureun cheongjang 1 77.5+5.21° 35.3+0.20
2 55.3+4.08° 35.5+0.40°

3 57.5+2.04° 37.5+0.40°

4 70.2+4.17" 38.3+0.61°

5 77.5+6.13° 37.8+0.20*

Janghyeong nakhap 1 77.542.04° 35.8+0.20"
2 75.4+4.08° 32.8+0.20°

3 101.5+8.17* 33.0+0.81°

4 67.5+6.21° 30.8+0.20°

5 97.5+2.04" 33.3+0.20"™

Sinjoeun baekdadagi 1 70.5+8.17° 30.00.16"
2 82.5+5.11° 31.0+0.13°

3 70.3+8.17° 29.8+0.20"

4 67.5+6.13° 35.0+0.25

5 98.1+4.08"® 34.3+0.20™

“Data represent the mean values=SE of three independent experiments.

Means with the same letter in column are not significantly different at p<0.05 level by Duncan’s multiple range test(Capital letter represent
significant difference when compared between cultivar at 5 growth stages). Cucumber size to growth stages: 1;8~12cm, 2;12~16cm,

3;17~20cm, 4;20~23cm, 5;24~27cm.
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Fig. 1. Effect of different growth stages of four cultivars on inhibition activity of greenhouse-grown cucumber using microorganism
in the paper disc diffusion assay. A: Jangjukcheongjang, B: Nulpureuncheongjang, C: Janghyeongnakhap, D: Sinjoeunbaekdadagi.
Center: control (Kanamycin) Cucumber size to growth stages: 1;8 ~12cm, 2;12 ~ 16cm, 3;17 ~20cm, 4;20 ~23cm, 5;24 ~27cm.

Table 3. Inhibition zone size against the microorganism by agar diffusion method of greenhouse-grown cucumber extracts according
to growth stages and cultivars

Inhibition zone size (mm)

Cultivar Growth stage
Staphylococcus epidermidis Staphylococcus aureus Malassezia furfur
Jangjuk cheongjang 1 ++ ++ +
2 ++ +
3 ++ -+ ++
4 ++ -+ -+
5 + ++ +
Nulpureun cheongjang 1 + + +
2 - ++ +
3 ++ - ++
4 + -+ ++
5 + ++ +
Janghyeong nakhap 1 ++ -+ ++
2 + -+ ++
3 + -+ ++
4 + ++ +
5 ++ -+ ++
Sinjoeun baekdadagi 1 + + +
2 + ++ +
3 + - ++
4 + -+ +
5 + s +

Lot lager than 14mm, ++: 11 ~13mm, +: 9 ~10mm, -: not detected.
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Fig. 2. Tyrosinase inhibition activity of greenhouse-grown
cucumber according to growth stages and cultivars. Bars
represent the standard error of the mean. Means with the same
letter in column are not significantly different at p<0.05 level
by Duncan’s multiple range test.
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