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Abstract: This study was carried out to evaluate the antioxidant, anti-inflammation, and tyrosinase inhibitory activity
of Melissa officinalis extracts and their fractions. The total polyphenol contents of the extracts were 33.02-302.76 mg
GAE/g and total flavonoid contents were 9.98-325.07 mg CE/g. In 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scav-
enging assay, DPPH radical scavenging activity was observed in the extracts and water fractions of M. officinalis and
similar to that of ascorbic acid (30 uM). In addition, the treatment of chloroform fraction significantly inhibited the
production of nitric oxide (NO) in RAW 264.7 cells, indicating that they have anti-inflammatory activity. Tyrosinase
inhibitory activity of 200 ug/mL of 100% ethanol reflux extract showed better inhibitory activity than arbutin treatment
at statistically significant level. As a result, it is considered that M. officinalis can be used as an effective cosmetic
ingredient having antioxidant, anti-inflammation, and whitening activity.
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Tablel. Total Polyphenol and Flavonoid Contents of M. officinalis Extracts and Their Fractions

Extraction

Total polyphenol concentrations

Total flavonoid concentrations

Solvent: Fracti . "™
methods ovents ractions (mgGAE/gExt.) (mgCE/gExt.)

Total 135.24 £ 3.65 107.35 £ 2.65
Hexane 33.02 £ 0.39 36.65 £ 16.72

100% EtOH
Chloroform 59.17 + 1.50 7823 £ 6.17
Water-soluble 80.20 + 0.65 75.95 + 8.85
Total 186.35 + 4.95 221.21 + 24.98
Hexane 85.67 £ 0.44 112.61 + 5.06

50% EtOH
Chloroform 123.36 £ 1.28 191.74 £ 8.17
Water-soluble 130.45 £ 2.07 185.07 £ 1.10

Reflux extraction

Total 200.71 + 19.93 190.33 £ 12.01
Hexane 69.17 £ 0.74 97.00 + 3.16

50% MeOH
Chloroform 56.95 + 0.51 54.54 + 0.80
Water-soluble 155.84 + 0.65 162.44 + 0.80
Total 147.12 £ 5.53 158.93 £ 2.70
Hexane 33.02 + 0.65 27.00 + 1.39

DW

Chloroform 80.20 + 1.04 85.60 + 1.69
‘Water-soluble 121.82 £ 2.10 17191 + 891
Total 229.17 + 2.44 62.61 + 2.60
Hexane 232.16 + 4.81 33.84 + 1.39

100% EtOH
Chloroform 241.82 £+ 2.45 998 + 1.10
Water-soluble 302.76 + 8.98 119.63 + 3.68
Total 13532 + 3.60 154.02 £ 3.17
Hexane 57.89 £ 0.97 52.44 + 3.08

Static extraction 50% EtOH
Chloroform 44.04 + 0.97 41.04 + 0.30
Water-soluble 111.99 + 1.32 131.56 + 2.37
Total 217.29 £ 0.74 284.19 + 4.86
Hexane 82.50 £ 2.18 127.88 + 4.22

50% MeOH
Chloroform 213.10 + 5.55 325.07 + 2.60
Water-soluble 118.66 + 0.82 167.88 + 2.90

*Expressed as milligram gallic acid equivalents (GAE) per gram extract.
**Expressed as milligram catechin equivalents (CE) per gram extract.
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Figure 1. DPPH radical scavenging activities of M. officinalis
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Figure 2. Effects of M. officinalis extracts and their fractions on RAW 264.7 cell viability. LPS induced RAW 264.7 cells were
treated with various concentration of samples (25, 50, 100 and 200 ug/mL). (A) 100% EtOH reflux extraction. (B) 50% EtOH reflux
extraction. (C) 50% MeOH reflux extraction. (D) Distilled water reflux extraction. (E) 100% EtOH static extraction. (F) 50% EtOH
static extraction. (G) 50% MeOH static extraction. con: non-treated control, LPS: lipopolysaccharide treated control, Que: quercetin
(5 uM) treated control.
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Figure 3. Effects of M. officinalis extracts and their fractions on nitric oxide production of RAW 264.7 cells. LPS induced RAW
264.7 cells were treated with various concentration of samples (25, 50, 100 and 200 ug/mL). (A) 100% EtOH reflux extraction. (B)
50% EtOH reflux extraction. (C) 50% MeOH reflux extraction. (D) Distilled water reflux extraction. (E) 100% EtOH static
extraction. (F) 50% EtOH static extraction. (G) 50% MeOH static extraction. con: non-treated control, LPS: lipopolysaccharide
treated control, Que: quercetin (5 uM) treated control. Statistical significance of differences was evaluated using a one-way analysis
of variance (ANOVA) followed by Tukey’s test. ~ p < 0.001, "p < 0.01, and “p < 0.05 versus LPS treated control sample.
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Figure 4. Effect of chloroform fraction of M. officinalis 100%
EtOH extract on the production of IL-6 (A) and TNF-«& (B)
cytokine in RAW 264.7 cells. LPS induced RAW 264.7 cells
were treated with various concentration of samples (25, 50 and
100 ug/mL). Control: non-treated control. Quercetin (0.5 mM).
Statistical significance of differences was evaluated using a
one-way analysis of variance (ANOVA) followed by Tukey’s
test. a, p < 0.001 versus LPS treated control sample. b, p <
0.01 versus LPS treated control sample. ¢, p < 0.05 versus
quercetin treated control sample. d, p < 0.001 versus quercetin
treated control sample.
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Figure 5. Tyrosinase inhibitory activities of M. officinalis
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