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Lotr YTt 10%2] il FE5L tyrosinase 84S Asfsta, Wepd 44S 65% TaATIE Ae &<
AT A A real—time RT—-PCR< 343t A ¥ nlvp}e] FEE9] tyrosinase related protein 1 (TRP1)
/ tyrosinase related protein 2 (TRP2) / tyrosinase mRNA @&-& 242k 20 / 40 / 60% 71 A=
B35 gRlstth =3 vhuuel FEE0] ItE TRAFY YHAIEE Tt A AR AE vt

o FEEo| P TP FAWsL A fo)F v]RAI} e AL FAGTh B A7 Avks vkt
FEgol nu) 715 SAE 24 B ohle B 714 AT U Bl TFE A4S AR A 5 9le
& AApsit,

Abstract: This research was carried out to identify the whitening effect of Banana leaf extract. BI6F10 cells were used
to measure cell viability, mRNA expression, and tyrosinase activity inhibition assay from B16F10 cell. We also carried
out clinical test of the cream product containing banana leaf extract. In this study, we elucidated the effects of banana
leaf extract on TRP1 / TRP2 / Tyr mRNA expression and tyrosinase activity inhibition. Quantitative real-time PCR
showed that banana leaf extract decreased mRNA level of TRP1, TRP2 and Tyr gene and tyrosinase activity inhibition
assay also revealed that banana leaf extract 65% decreased melanin production in B16F10 cell. Banana leaf extract
cream can whiten the skin darkness induced by ultraviolet. Therefore, we successfully identified the whitening effect
of banana leaf extract, and this finding suggested the banana leaf extract is a considerable potent cosmetic ingredient
for skin whitening. Based on this, we anticipated further researches about banana leaf extract for mechanism to develop
not only cosmetics but healthcare food or medicines.
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Table 1. Gene Name and Primer Sequence in Real-time RT-PCR Analysis

Symbol Gene name Primer sequences
TRP1 Tvrosi lated orotein 1 F: 5-AGG AAT CTG GCT TGG GAT TT-3’
rosinase T rotein
yrosiase feialed profe R: 5-ATG AGC CAC AAG GGT CAG TC-3'
. . F: 5°-AGC AGA CGG AAC ACT GGA CT-3’
TRP2 Tyrosinase related protein 2
R: 5-CAG GTA GGA GCA TGC TAG GC-3'
) F: 5 - GGG CCC AAA TTG TAC AGA GA - 3'
Tyr Tyrosinase
R: 5' - GGC AAA TCC TTC CAG TGT GT - 3'
GAPDH Glyceraldehyde-3-phosphate F: 5-AAC TTT GGC ATT GTG GAA GG-3’

dehydrogenase

R: 5-ACA CAT TGG TAG GAA CA-3’

Solar Light Company, Inc., USA)E A}8-3t4] 2.5 MED
FFOR 13] 2AFSIAL 24 ho] BAZE ¥ gal 7 A F
B slol|l A 1 f3} &7} o] FHAR R Hrtet
A H7b= AZAF AR 45, 67, 8F AR
ol shar, M JF =S 10SAE FEs8te] 37}
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AAE o Z Aart 2‘71, f]/] L-value (ZH_]_

2.8, SAEA
S AIA = Student’s r-testf S o]&3te] {2 =
< 0.05 (p < 0.05% k] AASAT
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Viability assay (%)

Control  Vehicle [.arbutin 0.01%  010% 1% 10%

(DMSO) 1% Banana leaf extract

Figure 1. Cytotoxicity of banana leaf extract in B16F10 cells.
B16F10 cells (3 x 10° cells/mL) were seeded in 96-well
plate and treated indicated concentration of banana leaf for
24 h. Cell viability was measured by MTT assay. The results
are presented as the mean + S.D. of the percentage of
control optical density (OD) in triplicate. *p < 0.05.
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Inhibitory effect of
tyrosinase activity (%)

Kojic acid 0.01% 0.1% 1% 10%
(100 pg/mb)

Banana leaf extract

Figure 2. Tyrosinase activity inhibition of banana leaf
extract sample treated various concentrations of samples.
The results were expressed as the average of triplicate
samples. *p < 0.01.
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Figure 3. Melanin synthesis inhibition of banana leaf extract
on B16F10 melanoma cells. The treated cells were lysed
with 1 N NaOH and the absobance was measured at 490
nm. The results are expressed as mean + S.D. of data
obtained three independent experiments. p < 0.01.
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< STk vl FEES 1% 10% A4
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3.4. TRP1, TRP2, Tyrosinase SXMAl &&i =& ZAnt

el &5 94 UQE}” 4 Aslsel Aehd
A o] 83 a4 tyrosinase, TRP1, TRP29]
o gk aHRIA %0}1-17] #138te] RT-PCR @S
gt 1 A vl FEES FAHETY
GRE I FASHA| TRP, tyrosinase A4 W& 7+
2N7)1= &7} 9 TKFigure 4A, O)[11]. TRP2 -3
kel 79, AR EEE A SRS
ZaA7N1A ZPARE vhukel 229 A9 40% 7t

F ATl = AHRE BT HFigure 4B). WEkA
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Control B-arbutin Banana leaf

C
Figure 4. Characterization of banana leaf treatment on B16F10
cells. Real-time RT-PCR analysis of the melanocyte markers,
TRP1 A, TRP2 B and Tyr C. Values represent the mean =+
S.D. of three independent experiments. "p < 0.01.
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Figare 5. Improvement of whitening effect by visual scoring
after banana leaf extract cream treatment. Skin brightness was
measured during 8 weeks after induction of pigmentation by UV
irradiation A. Representative image of visual scoring after cream
treatments B. The graphs are shown as the mean = S.D. of
three independent experiments. *means compared to control, ‘p
< 0.01.
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Figure 6. Improvement of whitening effect by mechanical
evaluation after cream treatment. After 8 weeks, the group
who treated by banana leaf extract cream showed statistically
significant whitening effect than positive control (2% of
arbutin). The data represent the mean + S.D. of three
*means compared to arbutin

independent  experiments.

contained cream condition ‘p < 0.05.
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