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Abstract - This study was conducted to clarify the antimicrobial effects and radical scavenging activities of the cosmetic
compositions having the natural plant pigments, and to enhance the natural materials utilization of cosmetics. The
antimicrobial activities of the fifteen kinds of cosmetic composition having natural plant pigments were evaluated using the
agar diffusion method. Most of the cosmetic composition having the natural pigments showed the clear zone formation of
growth inhibition against Bacillus subtilis, Staphylococcus aureus, Listeria monocytogenes, Vibrio parahaemolyticus and
Aspergillus flavus. Especially, purple sweet potato, bitter melon, mulberry leaf and gromwell showed the higher
antimicrobial activities. All the cosmetic compositions were evaluated for their antioxidant activity using DPPH radical
scavenging capacity and nitrite scavenging ability activity. Both of the free radical DPPH and nitrite scavenging ability was
the highest in the cosmetic compositions of onion peel, and these antioxidant activity was significant differences according
to different plant pigments. In this study, we conjectured that the plant pigment had the potent biological activities, therefore
these plant resources having functional components could be a good materials for development into source of natural

cosmetics.
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P2 e ol ANS-E W= Bacillus subtilis,

Vibrio parahaemolyticus, Staphylococcus aureus, Listeria

Table 1. List of strains and cultivation conditions used for the screening of antimicrobial activity

Strains

Cultivation conditions

Gram positive bacteria
Staphylococcus aureus (1621)
Bacillus subtilis (2023)
Listeria monocytogenes (3569)

37C, Nutrient Agar
37C, Nutrient Agar
37C, Brain Heart Infusion Agar

Gram negative bacteria
Vibrio parahaemolyticus (2471)
Proteus vulgaris (2433)

37°C, Marine Agar
37C, Nutrient Agar

Fungus
Aspergillus flavus (6905)

37C, Potato Dextrose Agar
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monocytogenes, Aspergillus flavus, Proteus vulgaris
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Listeria monocytogenes

B)

Aspergillus flavus Proteus vulgaris

Fig. 1. Inhibition activity of the cosmetic composition having the natural plant pigment against the microorganism in
the paper disc diffusion assay. The treatment concentration of each cosmetic composition was 100 mg/mL.

: mature bitter melon, paprika, chinese foxglove, yellow gardenia

: immature bitter melon, mulberry leaves, onion peel, blue gardenia

: purple sweet potato, mulberry, grape peel, red cabbage

: red beet, black rice, cactus, gromwell (in a clockwise direction)
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Table 2. Antimicrobial activities against the various microorganism of the cosmetic compositions having the natural plant

pigments

Inhibition zone size (mm)

Natural plant pigment Bacillus Vibrio Staphylococcus Listeria Aspergillus ~ Proteus
subtilis  parahaemolyticus aureus monocytogenes flavus vulgaris
Black rice ++ + + FHH+ + +
Purple sweet potato -+ -+ -+ -+ - ++
Mature bitter melon -+ - - A+ A+ ++
Immature bitter melon + -+ - - + +
Paprika -+ - +H - ++ ++
Red cabbage + - A+ +H+ - -
Yellow gardenia - - - - - -
Blue gardenia - + + + - +
Chinese foxglove + - - - - -
Mulberry leave -+ - - - 4+ -+
Onion peel + + - - S -
Grape peel +++ +H+ - - +
Mulberry - - + -+ ++
Redbeet -+ - ++ A+ ++ -
Cactus - - - - - ++
Gromwell + - - ++ - ++
Lt lager than 10 mm, +++ : 5~10 mm, ++ : 2~5 mm, + : smaller than 2 mm, - : not detected. The treatment concentration

of each cosmetic composition was 100 mg/mL.

o] WA Uehgedl, ol w5 T 9 AN TR
of w} Fatdoll ARt AolE Hole Aoz wtdd,

(Table 2, Fig. 1). @A et AAEE 0] 24
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Table 3. DPPH radical scavenging activities according to each kind of cosmetic composition having the natural plant

pigments

DPPH radical scavenging activity, % of control

Natural plant pigment

Concentration (ppm)

100 250 500 1000 2500
Black rice 13.1+1.95%  158+1.95 202+ 1.947 29.0+1.94" 549+191°
Purple sweet potato 10.7 +0.68" 13.3+0.68% 17.6 +0.68" 262+0.68%  52.1+0.68°
Mature bitter melon 9.3 +0.28%" 10.6+0.25® 12.7+0.212 16.3+0.21' 24.7+0.41°
Paprika 223+341% 53.8+4.75° 68.7+221° 77.7+1.15° 812+1.55
Red cabbage 37.4+337° 453 +2.77 58.2 +2.00° 77.5+0.90° 87.1+£0.53"
Yellow gardenia 9.7 +0.57%" 10.9+0.57% 12.7+0.57% 16.4 +0.57 27.5+0.56%
Blue gardenia 4.1+0.79" 4.9+0.70" 6.3 +0.55" 8.9+0.26 13.5+0.11"
Chinese foxglove 3.8+0.23" 9.1 +0.20¢" 9.5+0.14' 104 +0.39 11.9+0.42"
Mulberry leave 18.9+2.71 28.5 + 1.60° 443 +151° 68.7 +1.68" 743 +0.99°
Onion peel 48.4+ 1.06° 81.6+0.31° 86.0 £ 3.69" 85.2 +3.54° 80.1+1.57%
Grape peel 28.7 +0.82% 36.2+0.81° 48.6+0.81° 73.0 +0.80° 76.5 + 0.92%
Mulberry 33.6+5.78" 56.3 +2.43" 70.1 + 4.46° 79.8 +1.04° 78.7+0.77%
Redbeet 28.9 +0.46% 32.3+0.54% 37.9+1.10° 48.7 +2.39° 78.7 +6.10%
Cactus 6.4+021¢" 8.7+0.42% 149+051%  21.1+0.54" 32.3+0.79¢
Gromwell 12.1+1918 15.9+0.81° 20.4+0.21" 246+098"  36.8+0.57

“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.
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Table 4. Nitrite scavenging activities according to each kind of cosmetic composition having the natural plant pigments

Nitrite scavenging activity (%)

Natural plant pigment

pH 1.2 pH 3.0 pH 4.2 pH 6.0
Black rice 74.7 + 176 46.0 +2.64% 36.4+2.51™ ND
Purple sweet potato 72.8+1.87° 43.4+£127° 32.6+1.71° ND
Mature bitter melon 75.6 + 1.64% 459 +1.42% 32.5+1.85° ND
Paprika 79.5 +0.24% 43.8+1.56° 343+ 1.68™ ND
Red cabbage 4224207 31.4+0.928 24.0+1.52° ND
Yellow gardenia 84.3+0.72% 52.6 +2.49™ 383+ 1.10° ND
Blue gardenia 81.0 +0.83™ 50.9 +1.10™ 34.6+1.59™ ND
Chinese foxglove 81.2+0.33" 54.6 +1.24% 34.9+1.10% ND
Mulberry leave 712+ 1.19% 49.1 +1.29% 324+1.73 ND
Onion peel 92.2+0.73° 57.2 +1.68" 42.6+2.34° ND
Grape peel 67.5+1.51" 43.5+1.23° 26.8+1.88° ND
Mulberry 28.6+3.23' 21.2+191 11.6+1.36' ND
Redbeet 85.3+1.46" 54.4+1.52° 35.5+1.45% ND
Cactus 494 £321° 265+ 1.17" 19.0+ 1.85° ND
Gromwell 72.9 +0.78° 36.1 + 1.49" 24.6+1.85° ND

“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.
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