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Abstract: In this study, we tried to find out the value of using Vietnamese Ternstroemia kwangtungensis Merr. (TK) extracts
as a functional material. As a result of measuring the level of Nrf2 expression of TK, 50% ethanol extract TK leaf showed
the highest activity at a concentration of 200 ug/mL. In order to confirm the stability of the extract over time at room
temperature, UPLC was performed, and stability was maintained because the patterns of the UV spectrum pattern were
the same. In order to confirm the antioxidant efficacy of TK, the activity increased as the concentration increased as
a result of measuring electron donating and ABTS radical scavenging ability. At 1,000 ug/mL, they showed effects of
94.6% and 90.8%, respectively. As a result of measuring the tyrosinase inhibitory activity showed an inhibitory ability
of 24.4% at a concentration of 1,000 yg/mL. In addition, as a result of examining the elastase inhibitory activity of the
extract was increased in a concentration-dependent manner, and it was confirmed that the inhibitory activity was 42.7%
at 1,000 pug/mL. From these results, it was confirmed that the TK extract was valuable as a natural material for cosmetics.
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ABTS' radical &A% 274 Aldo]| ARg= 22-diphenyl-1-
picrylhydrazyl (DPPH)Z} 2,2'-azino-bis(3-ethylbenzothiazoline-
6-sulfonic acid) diammonium salt % potassium persulfate+=
Sigma-Aldrich Corp. (USA)ollA] -ql5}o] Alglol] AMg51
o w8 2R B S0 A8 AJoR] tyrosinase
from mushroom, 3,4-dihydroxy-L-phenylalanine (L-DOPA)
2 Sigma Chemical Co. (USA)OJIA] F-13}o] Agof| AMg-s}
O, elastase from porcine pancreas, N-succinyl-L-ala-ala-
ala-p-nitroanilide= Sigma-Aldrich Corp. (USA)ollA] 7253k

B Aol A AREE AJ3EFQ] human keratinocyte cell2]
HaCaT+= German Cancer Research Center (DKFZ, Germany)
3 RI0n, AJE wfefel A% RPMI, fetal bovine
serum (FBS), penicillin/streptomycin, trypsin, phosphate buffered
saline (PBS)= Thermo Fisher Scientific (HyClone™, USA)
5! Welgene (Korea)ollA] 5Tt

H A5Lo|A] autoclave (JSAC-60, JS Research Inc., Korea),
rotary vacuum evaporator (N-1100, EYELA, Japan), CO,
incubator (vs-9160c, Vision Scientific, Korea), microscope
(CKX31, Olympus, Japan), GLOMAX Multi-system (Promega,
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Madison, USA), Water ACQUITY UPLC (Milford, MA,
USA), pH meter (S220, Mettler-Toledo AG, Switzerland),
microplate reader (TECAN, Austria), vortex (G560E, Scientific
Inc., USA), centrifuge (1730R, Hanil Science Inc., Korea), C2
confocal microscope (Nikon, Korea)S A5}t

2.3, M= H AT HHY

H Algol| AR8E A|3EQ] HaCaT-ARE-GFP-luciferase—
human keratinocyte cell lineQ1 HaCaT cello]] Nrf2 protein®|
A= anti-oxidant response element (ARE)7} 4F¢1%|o]
Qi HER Ao} AAGSICh AR olol] o5 ARE
7} B/gstEH GFP, leiferaseS Aol UEgc 10%2]
FBS&} penicillin/streptomycin (100 U/mL)o] 271 RPMI
W2 E ARESIGl oM, NS uiekst incubator= 37 C,
5% CO9) 271 FAI8C

2.4, Luciferase AssayS St Nrf2 TAIRIX} & =H

Fajgke] ol W I 2EEAC) N2 WE HE
E YolR7] Q) luciferase assayS HeYSIGCE 24 well
plate®]] HaCaT-ARE-GFP-luciferase cell 1 x 10° cells/well
o] HEE scedingdt & 24 h £} 37 C, 5% CO, incubator

oA Hjeellon], Sujgke] ReluE7], o] HAk
EX 50% ethanol 2HES 20 EE 200 ug/mlo] R
Helsti 24 h E0F B A7l Hjrsick MES
PBSZ 3 3] A&sF = 0.1 M potassium phosphate buffer
(pH 7.8), 1% Triton X-100, 1 mM DIT % 2 mM EDTAZ
A|Z= luciferase lysis buffer 100 /,zLi AIEZE 4 CoA] 30
min E9F Gasiolct LalEle] AL lysate= GLOMAX
Multi-system (Promega, USAYS 013—0}021 Iuciferase S =74
3lo] N2 SAEE 212 X851 AT sulforaphane (SFN)--
nEges R O EPoR Agsidon, 24
3 luciferase ZF THEIA H= 2 BASIKCH
2.5, UPLCE 0|8¢t F&=2| 28y =0l

Fujg 2580] 4o B3 2A0IA] AZE Azl 1}

£ 9PYAIS ultra performance liquid chromatography (UPLC)
2o =g stelsliAl 519tk Acquity UPLC BEH CIS

column (2.1 x 150 mm, 1.7 pm)S AR5} O, sample2]
e 10 mg/mL in 50% MeOH (MeOH : Water = 1 : 1 (V)),

O] BARS 0.1% formic acid in water (A)2} 0.1% formic acid
in acetonitrile (B)E ARESIGATE Alte]l W o84 0.1%

Aelgd ASl disk AT+ 41

formic acid in acetonitrile (B) %4+ 0 ~ 1 min: 10% 1
~ 20 min: 10—25%, 20 ~ 30 min: 25—>50% 30 ~ 35
min: 50—100%, 35 ~ 37 min: 100%, 37 ~ 37.5 min: 100
—10% 37.5 ~ 40 min: 10%2 2H5}Ack olgAe] &
42 0.3 mUmino|H, column®] &%= 45 C, & 54 A
ZEE 40 min, AR FURE 3 uL= AAste] S,

26. MBS =4

ZAA}5-04*5(electron donation abilities, EDA)-2 Blois2] =
H91S S-85k] SAFITE s A28 120 ulo}
2,2-diphenyl-1-picrylhydrazyl (DPPH) -84 60 pLE 212} ¥

a1 Z3tsto] 15 min B9t A20] oM 2704 HEGAIZ]
3 microplate reader®] S35 517 nm=E AA5l0] =4
SISt Aol s AR89 7t 7S] &
B e UERIt:

AR E (%) =
(1 - AlmA7Ree] Fahe/ o] F) x 100

2.7. ABTS' Radical Scavenging Activity =&

AL} BAL doliy| Q)8 ABTS' radical @] Z°4=7}
Algo] o5l SRl HekE Zs= AWl ABTS'
radical decolorization assay2] *H[10]2 o]-&sl] 43I
t} 7 mM&] 2,2"-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)
diammonium salt (ABTS)2} 2.45 mM2] potassium persulfate
BAS Zghsto] oA 24 24 h FRte] F-E3t S5t
U302 ABTS' radicalS F/JAIZICE ABTS™ 82 ethyl
alcohol 2 3]A3}o] ARE3I oM, ABTS 100 uLol E2-2]
e ARgols ol T 5 700 ol SEES
=53k

ABTS' radical 27%(%) =
(1 - ARA7REe] FHw/Ra7le) S3) x 100

2.8. Tyrosinase Xsligtd =X

Weldmelanin) ARRPO] 03 AP Sh )
tyrosinase A|si&/dS 5785171 2Isl} Yagi S{11]2] 2ol
ool AelE Zgsigiey. A= 40 ulofl 67 mM
sodium phosphate buffer (pH 6.8) 80 pL3} 40 uL2] 10 mM
3,4-dihydroxy-L-phenylalanine (L-DOPA) 7|2 -80S X7}
3} Z3tolof] 200 U/mL tyrosinase from mushroom 40 (LS
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Figure 1. Level of Nrf2 expression on Ternstroemia kwangtungensis
Merr. (TK) extracts.

[l CON: Control [[]J1: Water extract of TK stem 20 ug/mL
[J2: Water extract of TK stem 200 wg/mL [[]3: Water extract
of TK leaf 20 wg/mL [W4: Water extract of TK leaf 200
ug/mL [l 5: 50% ethanol extract of TK stem 20 wg/mL [ 6:
50% ethanol extract of TK stem 200 wg/mL []7: 50% ethanol
extract of TK leaf 20 ug/mL M8: 50% ethanol extract of TK
leaf 200 wg/mL [l SFN: Sulforaphane, Positive control. Result

ook

are means = SD of triplicate data ("p < 0.01, ""p < 0.001).
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Figure 2. UPLC chromatogram with UV spectrum pattern of TK extracts.
Old: Initial TK extract, New: Six-month-old TK extract. (A): UV chromatogram-area, (B): UV spectrum.
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Figure 3. Electron donating ability of extract from TK.

Electron donating ability for TK extract and butylated hydroxy
anisole from various concentration were determined with 0.2 mM
DPPH ethanolic solution. B TK: Ternstroemia kwangtungensis
Merr. []BHA: Butylated hydroxy anisole. Result are means +

SD of triplicate data ("p < 0.01, “"p < 0.001).
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R R %4
557} SRl ufeh Axbgofsol ot e

T 4 Qoirk tRELOR ARGH BHAS vESHS o)
500 gL 2] FoIA] Rz thzel vla| et &

B Uehiglon] 217 ) 1000 pgle] SEe
£ 046%2] o3t AT BRI 4 Sk Figre 3).

3.4, ABTS' Radical AHs &H

ABTS' radical 47% 2342 ABTS} potassium persulfate
o] Hkgo2 AYFE ol radicalo] HAEHY ol 2
3l &7 Elo] Sf0) AEMo] EAE= S o8]t &
A]—ﬁ]}_—_ 2:7(—] H]—H—l_(_)i o] 2:2—11:1—1_9_ ;‘q]q-]o"/\{ /%4}-15]_‘5
radical 2 THARE Q19141Q] radicale A|ASH= 2-8712t0]
DPPH assay®} 3-82]0|m] 212131 e Uehdl= A

1
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Figure 4. ABTS" radical scavenging ability of TK extract.

ABTS" radical scavenging ability for TK extract and butylated
hydroxy toluene from various concentration were determined
with ABTS" radical solution. Wl TK: Ternstroemia kwangtungensis
Merr. []BHT: Butylated hydroxy toluene. Result are means +

SD of triplicate data ("p < 0.01, “"p < 0.001).
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3.5. Tyrosinase AsiEd =X

so] 5] 7]4%NA melanin®] AV Aol Fash
Al Hofahy Qe ZA3FsE T¢I tyrosinase= tyrosing:
AFEPA melanin€ BAITCE Melaning <jojol i} oj
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e S 4 S A2 el mdnin

T HAAA v 55 FRIT 4= 9Irh20-22].

0] nosise Aol 574 el A

Zzt’_q r oxHor =ykske solst
Ao a1 F%=Ql 1,000 ug/mLofA] 24.4%2] ‘?Vﬂ%%ﬂ
= Ue {ckFigure ).
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Figure 5. Inhibition rate of extract from TK on tyrosinase.

Inhibition rate of tyrosinase for TK extract and arbutin were
determined with 200 U/mL mushroom tyrosinase solution. [l TK:
Ternstroemia kwangtungensis Merr. [] Arbutin: Arbutin. Result are

means + SD of triplicate data ("p < 0.01, "p < 0.001).
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Figure 6. Inhibition rate of extract from TK on elastase.

Inhibition rate of elastase for TK extract and arbutin were
determined with 2.5 U/mL elastase solution. ll TK: Ternstroemia
kwangtungensis Merr. [] Ursolic acid: Ursolic acid. Result are
means £ SD of triplicate data ("p < 0.01,

sk

< 0.001).

C, ursolic acid 5°] THEZAQ] elastase AsfA|= ARE-E]aL

QJTH23,24].

Elastase &) $9|&F F5E0] x|+
23}, clastase ATIAo] FEE] Hwr} —7}?%11 u}
2t S7Pke Ze Eld 4 itk FHar 2l 1,000
pgmLof|A] 42.7%0] Asso Holom, tlhv"f—i AME-

% ursolic acide} F-2Jgt AaE LERICH(Figure 6).
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