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ZRLYET NBFE /S A BT

Abstract The objective of this study was to assess the inhibition activity oxidation, inflammation,
wrinkle, and melanin production of water and ethanol extracts from Trigonotis radicans var. sericea.
(TRS). The antioxidant potential was measured using DPPH, ABTS, antioxidant protection factor,
and TBARS assays. The extracts showed excellent antioxidant abilities at the 100 pg/mL total
phenolic contents (TPC) concentration. Both distilled water extract (TRSW) and 60% ethanol extract
(TRSE) showed high hyaluronidase inhibition activity at 400 pg/mL TPC concentration. The TRSW
and TRSE showed 15.06% and 27.82% inhibition on elastase, 55.15% and 51.70% inhibition on
collagenase at concentration of 400 pg/mL. The tyrosinase inhibition was 27.52% at 400 pg/mL
phenolic extracts in TRSE. Therefore, this extract is considered to have high anti-aging effects.
Furthermore, TRS extract has potential as a functional beauty food ingredient.
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1. ME

A beauty(cosmetics) AP F2|A 7]50] A7MH 7154 3= (functional cosmetic) S-
oF-&-3MdE(cosmeceuticals)o] 7iT= o] HujE]y 9lom, Wo] B{E T qltt. 7]5/do] 45t 3}
FEY ML oiie BHOE st 752 7] 959 g7t AA| = ojof gt} AlFo]okEt
AAo|A s&ste 7154 FEL v A%, 35 N4 2, AQA Ad an, 9REA] an
5°] AtHGo 5, 2020; Lee 5, 2001). &>0] SRMAIL Q1= FF AR Z3of gl5ko0] mj 59
geE fAAIA F1 F5 M &50] e A 71548 FEY] ASETt ok Qi

Lok dHA o g HE FEA A WYsHe AAAGoH, E3F 97 ol ol Q2lof wt
APEL7F 2nh YA ozme AU 24 759 Wbt 35 aQloH, 94 8212 A9, 7%
¥ 59 44 g9l wEt kaprt thEA JgHETth o] #et 821 F ROSE 1R 1dko] F1o]
A4 I BAZ £ARS 2RIA]7]A] "} ROS+ T3t radicaliiqt of] 2} peroxide, singlet oxygen
o] Z3EHh ROSE W40l & EHEN A U EAlste AMEER SX3) A4 & 1t
AA 5 ARSI 7] ROSE HHgAJo] 2 BAER A4 U 245t XA 2 24 ohalg
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AR 4RSS 40 DNA Aske} Zo] A4 vio] <4
O] £438 doA AE7t &AFETHHan 5, 2013; Pillai 5,
2005; Rhie 5, 2001). T3t ROSE= matrix metallo-proteinases
9] expression 53f oA WA HR{7t Blo]dA o=
Z7Fot oF W Zoolx F=Hdl dart skt ol 1
5o Aen s HAA7]E Aot (Han 5, 2013).
FARHE ARt 82191 {E71E 4ASe] ASE A5t
+8l(Lee 5, 2012), |3t A= A0 A4S
Aot HIFABHA F A E FED 5 et ol /A
SHA19] 13/l et 2 A9 g Qls) H/do] glow
M IRl HAPARA ] A H A7F SlstA 5
T2 QIth(Lobo 5, 2010; Uttara 5, 2009).
AEate](Trigonotis radicans var. sericea)y= A A1} 41E0]
ok I AR ANEY PN E I FAARe] Id
(Cho &, 2017) 5 A7 AARE, A2} A Zo] et 75
X e vEe AAolthLee 5, 2020). FEef2IE Fols}
10-15 em7HA] A2he olejslitol B2 APl B 47] 9
<50 BxElo] otk 22 5790 v, YEZ 4]8o| 7}
Stet. ) Fopol A= BRIGEFT T Aol A REHIE)
oto = it £7] T HRE o83ttt AAHA] ZEnte]of of
ot A= A= 4 (Lee 5, 2020)00 et A+ Qo] 715
4 Al TS A= A9 fle Aol
wpebA 2 dols ke oA 2% phenold £3
< ol-&sto] il FHF, FE/A 9 v 5 R u]go
Hojste AEAe Aot wHuE 71548 &4 E ulE
AlFo A8t 9%t Atmz E-EstaAt skt

2. TjE % ity

2.1, d8yE

St E Zopri Aok 424 (Busan, Korea)ol| Al FLufigh 24
u}2](Trigonotis radicans var. sericea)?] B2l& A|AJH A=
£ 7%o] A1, 50°CY] AZ7|(FO600M, Jeiotech, Daejeon,
Korea)ol|A] 24A|7F 5% AX T 40 meshZ E23t AL &
Ao AR AHgeHT,

2.2. F=£ 2 752 (solid) HZ

ST ethanole FE8W= ANESIRlOM, S/ 200
mLoj| JEuE] BT 1 g2 JAANX & 7MY, SHAIA FE2&
9] & 100 mLE A|X3H & Y7519, ethanol 252 74
§, AErE ARET 1 g2 10-100% sEEE ZARE
ethanol -89 100 mLo]| #7}ot¥ o, Z+ 22552 wH
FZ517] of 24 h 53F 4°CY] shaking Q1FFH]o]E]o 4 200
pmO =2 AT FEEE2 Whatman NO. 1 oJ3}%]
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(Whatman Inc., Piscataway, NJ, USA)& oJ31}s}o] -20°C &
2o Byoh, F Qo] w204 553 & A o5}
AUt olFA AzxH FEuE FEES $51o) ¥ ¥ 52
AZ2715 ARG 2L -18°C WE o] Hykshy 1R
(solid) Al&= ARESFATH

2.3. Total phenolic contents(TPC) =&

TPC ZAL Folind} DenisQ] H'#(1912)2.8 Z43}qict.
A& 1 mLo] 100% ethanol 1 mL, %< 5 mL, 1 N Folin-
Ciocalteu reagent 0.5 mLE 37|15t & &35t 587 91251
%t 1 mL9| 5% Na,CO; A71gE F FAlollA] 1A17F ¥E&-A7]
T BT AE FHE(725 nm)2 24519} Phenolic S&
£ gallic acidE ARESI] HE A L, o9} A& F5&
= &S] EE Ao 9ol S St
of gfH TPC FFZ Skt

i

[e)

bz, agote 258

24 gt 53 =&
2.4.1. DPPH activity

DPPH activity= Bios2] ¥ (1958)°) whet =335t A
g9t ZF #749] Al& 1 mLoj| 100 uM DPPH €9 3 mLE
23, control-> &% 1 mLoj| DPPH A]2-S Y11 vortexing3t
T 1587 ALo)A HHE & B EAR FFE(517 nm)E
24519tk 2= BHTS AFR-519]01, DPPH activity(%)
= (W29 FBe - 99 F8% / 2T F85) x
10002 eIt

2.4.2. ABTS activity

ABTS activity= Pellegrin 59] 5'%(1999) we} =43}
9t ABTS €94 A ZXE 7 mM ABTS 50 mL, 140 mM
K5S,05 0.88 mLE vortexingd}o] YAlof|A 15417k oJA) radical
2 FAJA]7]2, ethanolT} 1:88 H[&ZE 4L & 734 nmojA &
F%= ol 0.7+0.027} H=g st} ARSI BHe
AlZ 0.2 mLe ABTS €9 4 mLE vortexing 310,
control2 254~ 0.2 mLo]] ABTS €M 4 mLE A7|sto] &3+
o & A20A 287 ¥ & FFE(734 nm)yE S5
&= ascorbic acidE ARESIH O™, ABTS activity(%o)=
(2] FHE - 0879 FHE / 279 FHE) 100
o= Ueielnt

2.4.3. Antioxidant protection factor(PF) activity

PF activity: Andarwulan} Shetty(1999)2] "ol 2J3|
245}t 0.05 g9 B-caroteneS chloroform 50 mLoj| 0]
|02 Ax T 52 55 EAF0) 1 mLE #5510 5
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ZA)Z . o]% linoleic acid 0.02 mLe} Tween 40 0.184 mL=
0] 2 BT TR 50 miL. H0; AL 71510 prcarotene
B2 Azslech 242 1289 0.1 mLo] A% o]
5 T QoA 50°C Fepzol Yol
3027t BREAIFT g & 58 B<t ice watero| 4] WZFAIZ]
70| SHEE 470 nm oINS, 7L BHTS
ARESHRI oW, PEEH(PF)S (RH&79] F3% / 279 &%
)2 Uehhsict

2.4.4. TBARs inhibition activity

TBARs inhibition activitys Buege®} Aust(1978)2] ®Ho|
utat X gstieh. -4 HETAE o]-85ke] 5% linoleic acid
100 mL, 1% Tween 40 100 mLE 4]0} o|Hd &0 A}E &
ol Azt ¥t 0.2 mL AJ&-8Hof| 0.8 mL o] HH
< 91 50°CY] L2520 A 17AF o] §RSAIFTE Stock
LML 15% trichloroacetic acid, 0.375% thiobarbituric acid,
4 mL 025 M HCIE go] AR5}, TBA reagent(stock
solution®] 2% BHTE 4014 A%) 4 mLE w3 7}s}
Ack St A2 B 2o FHOE 1587 7HEet £ of
]2 chambero] 4] 1047 YZHAFTE ¥Z 3 2,000 rpmof|A]
2087 YAEZ]7|(FO600M, Jeio tech, Dagjeon, Korea)Z 2
ARe] %, 1087 A5 532 nmollA] FHES ZHsick
TBARs inhibition activity(%ey= (HET-9] S4%= - -39
EHE / HRFY E4%) x 10002 AAlste] eyt

2.5, 8%= siffhyaluronidase(HAase) inhibition] &

HAase9] inhibition activityS Dorfman®} Ott(1948)2] HIH]
< el 2451} Al 289 025 mLe} 1,000 U/mL HAase
298 (Wako Pure Chemical Industries Ltd., Osaka, Japan) 0.25
mL[20 mM sodium phosphate buffer(pH 6.9)°] {315 &35t
T 38°C F2Ro|A 5EZE BEEAIZT §HE F 0.25 mL 7]
Z[4 mg/mLE 0.3 M phosphate buffer(pH 5.3)°] &3] &
7Fet & 38°CoflA] 457 & BHEAIZ]AL, ¥HE £ 0.04 M
acetate buffer(pH 3.7)0] &3|A171 &FT &N 2.5 mLE H7}
sto] 5E 9t AR £ 600 nmojlA FIHES S5
2L EE T/ 025 mLE ARE thilste] Wil §H3A]
ZAtt. )22+ pyrrolidine dithiocarbamate(PDTC)S AR
51310 ™, HAase inhibition(%)2 (1 - A|29] £ / |2+
9] E7Hg) x 10022 AAlstqiTt.

2.6. MM gt FF
2.6.1. Elastase 2H| &3}

Elastase inhibition activity~= Kraunsoe 5{1996)2] ®*Hof &

https://www.ekosfop.or.kr

5o 245199tk 0.1 mL A|E-8Hof 0.2 M Tris-HCl buffer (pH
8.0)9] 0.8 mM2] & & =9I N-succinyl-(Ala)’-p-nitroanilide S
714Z 0.1 mL 21 Tris-HCI buffer(pH 8.0) 1 mLE #7}5}
At}. Tris-HCI buffero] %<1 0.3125 U/mL porcine pancreatic
elastase 0.1 mLE 21, vortexing & 37°C 25204 205
ZFHEGAIZ| AL SEZE WZAIZ] Ty 410 nmof A FBEE &
Aottt &= eigallocatechin gallateS ARE-1F O
elastase inhibition(%)S (HZF9 SHT - ¥FS19 S
[ HE2TY] F3E) x 10022 YERY QI

2.6.2. Collagenase 2X|&1}

Collagenase inhibition activity~= Wunsch2} Heindrich(1963)
ol v o g =AYt 0.1 mL A]&9] 0.1 M tris-HCI buffer
in 4 mM CaCl(pH 7.5)°9] %91 0.4 mM 4-phenylazo-
benzyloxycarbonyl-pro-Leu-Gly-Pro-D-Arge 7|2 =2 0.25 mL
Y, tris-HCI buffer(pH 7.5) 0.15 mL} tris-HCI buffer(pH
7.5)0]] +=21 100 U/mL collagenase from Clostridium histolyticum
(Sigma Aldrich Co.)2 0.15 mL 27}3}9It}, 25°C 282 0] 4]
2087F ¥k 0.5 mLo] 6% citric acid2 ¥H3-2 ERA7] 1,
ethyl acetateS 2 mL Y- &, 13 0JA} vortexingdt & 320 nm
QA & FLE =439 t|R+-+= epigallocatechin gallateE:
AR5l 2, collagenase inhibition(%)> (219 T4 -
WSS B3 / g2 F8 ) x 1000 tidste] LER
At

2.7. O0/% &g 3f(tyrosinase inhibition) =&

Tyrosinase inhibition activity= Kim 5(2006)%] ®HH o2
24519t A& 0.2 mL, 0.1 M sodium phosphate buffer(pH
6.8)°] =291 1.5 mM L-tyrosineE 7|4A= 04 mL FE7}5k7,
sodium phosphate buffer(pH 6.8) 2.3 mL, 250 KU/mL tyrosinase
from mushroom 1 mLE 375tttk O8]1 37°C 2420
Al 2087 §HE & 5EZF WZAAZAL, 475 nmolA SR EE
24519 Y. R T2+ kojic acidE ARE-53.0.H, tyrosinase
Aofa (%) (2T F3% - ¥+ FE= / 279
E4T) x 100°] tHgsto] LR AT

2.8. EAx/

A BHEFHAE EASOH, SPSS 25(SPSS
Inc., Chicago, IL, USA)E o]&slo] R9A& ASsIaA
One-way ANOVA test, Duncan‘s multiple range testS AA|

3}9ITH(p<0.05).
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3. Zdu} 2 jat
3.1. AZE0le) #=59 FH=(TPC) g8 & &= 115
Z(solid)Z} =4 FZ59 He/2s

SAE 5 9j3o] F9lo] thet oo ABA} 27
YAKHFER phyto-chemical& AJAFel=d] 1 % phenolic 3}t
22 thlgo] $A72 W] -0H7]e] Aol oA &
Yoz Mgy By So Ade AE 7152 ekt
7HE 715 Sttt Phenolic 3FHE-2 phenolic hydroxyl”]
7F grE o] QLo ol TR AR 7le= 7ML Sl
115 27F gol2t 2| ikt a3E 34 verdoh ot
A ] A% FEE0]% gt phenolEo] F&E0] &
ASh a9E yehd ZloE Holh

£ AFolMe FEnke dx 580 R AYe8 4
E.9] total phenolic compounds(TPC) $+-& 74519t &
FAE 25459 =5HE ethanol 10-100% =8|z
ARgsto] XHEme] 589 TPC T2 H|wet A3, Fig. |
oA}t o] & FEEOA TPC o] 27.05 mg/gC & 71
=7 YeRE o™, 60% ethanol FE&E0)A] 26.73 mg/gl& U
Byttt mebA o]F AdoA= B3 60% ethanol FEE2
oz Agsa

] A4 &3t solid & phenolicsol] 9Jgh A2
4g 2757 9l BE0}e) 22E22E AZE solid 3
phenolics& 5 =02 A x5t DPPHY ABTSE H|w sk
Aot FEote] 2559 solid?} phenolics®] 555 50 ug/mL
2 5YsHA Alxsto] DPPHE}F ABTSE 3748 43, Fig. 2A
o A9} Zo] B} ethanol FEE BT 76.00% °]4+2] DPPH
activity7} ER1E|91 9™, ABTS activity E3F Fig. 2Boj| A2}t
o] AehRol oF 70% oldel A aTHE e g

A
W Trigonotis radicans var. sericea
Z 100 |
>
=] *
g *
o 80
£
g
g _ 60 I
<
8 &
it 40
[}
L
g N I
I
[-%
g 0 . . 1
DwW 60%E DW 60%E
phenolics phenolics Soild Soild

W Trigonotis radicans var. sericea

40

gh h ef
de fe
d
R c
20 b
a
| I
0 . . . '
20 30 40 50 60 70 80 90

bw 10 100

Content of phenolics (mg/g)

Concentration of ethanol (%)

Fig. 1. The content of total phenolics of Trigonotis radicans var.
sericea. Values are mean+SD (n=3). Means with different letters
(*™ above the bars are significantly different at p<0.05 by
Duncan’s multiple range test.

solid®] 739, 50 pg/mL X9 &} ethanol F&&°l|4 DPPH
2} ABTS7} 25 phenolico]] H|3]] DPPH= 2H] ©]A}, ABTS=
T o] B2 A 5 YEllE AR SRIFSIT o
o4 ZEvtele] H2RAE phenoliesol OJa) H$-EE 2ol
gRIEgleH, o]F Ao Ao otz £4¢9l
phenolics®] FEE F4]07 APt
3.2. AEOie] =59 e zif
3.2.1 DPPH radical scavenging activity Hlul

NEZAQl SFakst &49] gt £79] DPPH radicalS free
radical 24, o]o]| Tt gl SE DAL E 2S5
go] FolR= g 7| & O H R olF HRHE ISt B4
o] 4 ARE ARH: 0] $5E2] DPPH scavenging
activity+= Fig. 3A0|42} Zo] & F&& 25-100 ug/mL phenolics

(B)
W Trigonotis radicans var. sericea

£ w0 |

2

=]

© 80 *

a0 *

£

7]

c 60

[,

8 R

b 40 |

©

2

'?_, 20 r

(7]

5 o . .

< DW 60%E DW 60%E
phenolics phenolics Soild Soild

Fig. 2. Comparison of DPPH (A) and ABTS (B) activity by concentration of phenolic extracts and solid with S0 pg/mL from 7rigonotis
radicans var. sericea. Values are mean+SD (n=3). ~ on the bars indicates significant differences at p<0.05.
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A) ®)
ODW M60%E MBHT ODW M60%E WBHT
> - D D
£ 100 G 2 100 [@
2 c 'S C
k9] A s
m©
80 A © 80 | B
E : .
[ ‘&
g_ 60t S __ 60
© X a2 ¥ D
O 4] —
@ a A c
= 40 + - 40 | A
9 ] B
© T
m©
= 20 + & 20
T
& g A
a 0 < 0
25 50 75 100 25 50 75 100
Concentration (pug/mL Concentration (pg/mL
HEg ue
© ()]
ODW M60%E MWBHT ODW ME0%E MBHT
o = 100 | B
& a0 f &
=
e B B B Z c B
o 5 c B 3 80
T 15 ¢ AB B i
i) A c 60 |
g g
=]
§ 1.0 r _§
a = 40
€ £
(%]
.'?: 05 g 20
2 o
=] [=
< 0.0 0
25 50 75 100 25 50 75 100
Concentration (ug/mL) Concentration (pug/mL)

Fig. 3. Effect of DPPH (A), ABTS (B), antioxidant protection factor (C), and TBARs (D) inhibition activity by concentration of phenolic
extracts from Trigonotis radicans var. sericea. Values are meantSD (n=3). Means with different letters (*®) above the bars are
significantly different at p<0.05 by Duncan’s multiple range test.

SEOlA] 72.54-78.78%9] FAtet S UL, Y & o] At a3 & & AUtk &, potassium persulfateo] 2|3}
9] ethanol FEE0]4] 81.03-83.69%9] F4tst E/d<= L Y73 ABTS free radicalo] H4tsE20f ofsf A|A %o} &4
ol & FEEEY ethanol F5E0] YA R 2 Z2HE = s ST ABTS activitys 5743+ 23, Fig. 3B
el 2H, positive controlQ] BHTS] 20.46- 84.44% | oxQ} Zo] B FZE 25-100 pg/mL phenolics 5L oA
SR FEEA Aol § 943t 23E Usdle A 35.36-99.29%9] ¥& FARSH EAS UL, 5YEE9
oz SIHAUT. ET Jung 5(2024)9] Aol w=d AEE ethanol F*E204] 39.8-99.69%2] F4tst B/d2 UeRi It
29 ofehe $&E0] 62.5-1,000 pg/mLof|A] 73.7-77%2] At 2391 BHTE 25-100 pg/mL 504 3.52-44.87%% L+
stee Hlths o] At Axet vwsh ke ogE 5 Bl Ao vs Mgt tiws] S5 kst 84S YE
80| ¥ 2 5EoA H 2 @ U= 2S5 A H3ATE Choi®t Choo(2024)9] o] w2 A7o] ofjgh2
o mEbA gk FEES AAHCE Wi w2 59 A 229 735 200-800 pg/mL F=OA 17.7-83.6%2] &

AFAHAZ B8] 7hsT Ao A=A Uetdilets 23t Blushd, ute] oes F&E2
AT 8 92 s=olM o w2 S YERLL Q1o 7]
3.2.2. ABTS activity H|x 4 A= ARGET] Fdt A Aoz AlrE

ABTS= A5 550 EAsks 4kt &40 o5 ABTS o i
radicalo] AJ20] ZASH= FARSHE 0] ]3] ABTS radicalo] 3.2.3. Antioxidant protection factor(PF) H|ul

o AE AAREA E49 W4 BUI Ve BA A7 AR 28] BEOIAE peroxyl radical 0|52

https://www.ekosfop.or.kr 749



Skin anti-aging effects of phenolic extracts from Trigonotis radicans var. sericea

741 pcarotened} 2§3) BRARLo| YA, 1 Az
AaEkgol SHEHA ARt A E ARelrt Ay EH 0 = A
prcaroteneo] 11 QAR50 skt B FEE 2757
gritsl o2 SHASHA Eth PF activity= Fig. 3ColA4 2}
o] & &5 25-100 pug/mL phenolics X0l A 1.15-1.38
PF, 59 359 ethanol 2ZE0]A] 1.17-1.42 PFQ] Ak} &
42 YEolth. ti24Q1 BHTE 25-100 pg/mL 5504
1.10-1.67 PFQ] 3}its}l 842 Yet 9l E3 ethanol &
& 5% 7Iske phenolics®] 5=t 57130l wet sk o
Hog golHel kst YAIo] 5718 tehiglon, 4184
A et 93t FARE S ERIT 4 U

3.2.4. TBARs inhibition activity H|x

A HAkslof| o3 A= 24} malondialdehyde®] X84
oA Atz g4 EZo] gt FAkstaTtE TBARs A&
IHE 8915ttt TBARS inhibition activity:= Fig. 3DOJ A1}
Zo] B &5 25-100 pg/mL phenolics oA 40.71-
75.19% FASIEAS YEFHR Y, 5YEE9 ethanol FEF
ol 6649-77.77%2] TAISE TS UERSch B 252
phenolics 5T &7} whef G-o]F0 2 Z7I3HS &91g 4
11, ethanol 2EEL E 2EZEHT gRAlkgt @40l &2 4
sl & gt

o 3o F{O

3.3. ZZYH(hyaluronidase inhibition) &£2f

Hyaluronic acid(HA)= T }.9] elastin, collagend} Zo] I
FO] A2t matrix F SPUE w3FE QIS AAE o, R E
% W% 9 %4, F8 94 Sol JFL olATHChung 5,
2001). HAL HAheRe] 74 A2 TRo Bl
Bolajn] FEARTLE RIS, £ W AL 3
PR A, Azl £, w3t 5o TofRtthDai 5, 2007)
HAE A229] 718g 3711, S5 249 SRS

AlZIti(Harada®} Takahashi, 2007). Hyaluronidase:= HA—E— =2z
sfeko=A F5HEeE Uittt F#=7]9] 9] hyaluronidase
9] &/go] F7H=H, G E7] AA| o] s Edo] JAH
£ 9SS YENJ 2R hyaluronidase 4] A3} &g =27] ¢

g% 22319 #HA o] HilE|o] It Meyer, 1947). HAase #]
SaT= Fig. 40|49} o] & FEE 50-400 pg/mL phenolics
SEOlA] 14.90-100.00%2] A2 HEIHALL, L=
ethanol EE0fA] 12.24-95.27%29] A3j&AS YeEFRSIcE of
ZIE ARESE PDTCE 100-400 pg/mL S0l A 14.49-46.61%
9] AqEAHE YEtH o], &} ethanol FEE X5 positive
control 1tk HAase A&7} vfl¢- FHojuth= e & 4 A
itk wetA 2ok 2280| 13 Eelo] 2olol 4 o
Aol &0l e Ao WES|gAT.

750

ODW m60%E mPDTC

100 |

80

60

40

20

Hyaluronidase inhibiton activity (%)
(@]

400

Concentration (ug/mL)

Fig. 4. Hyaluronidase inhibition activity by concentration of
phenolic extracts from Trigonotis radicans var. sericea. Values
are mean+SD (n=3). Means with different letters (*®) above the
bars are significantly different at p<0.05 by Duncan’s multiple
range test.

3.4. FEHM g1
3.4.1. Elastase inhibition activity H|ul

nje] teslo] )2 71 el 291 Aj2lAols, 2}
iz grd LSS HRuslo] 1 Bolsio]
AStA SRS oA FE WA APE G4 (collagenase?}
elastase 5)9) THS ZAA)A collagen L elastin A+ 5=
29147 B 722 §A8A) Eoh, Belo] 4usol 78
ol A7|A W, WREFFo] 7k&3t Hrk(Pillai 5, 2005).
Elastase A3l &3} Fig. 5A004¢} Zo] & &5 100-400
ug/mL phenolics & EOA] 3.58-15.06%2] #af&AdS YeERY
911, Y%L 9] ethanol EZE0)A 16.25-27.82%2] A |EA

2 YetItr. FA&ute] &3 ethanol 25 ©5 400 pg/mL
phenolics ‘50| A] elastase *]3}&4J0] 15-28% $FO 2 14-
Bis s S99 & Ao, =5 ot Hoh &2
clastase A|SjBIS UEPE ZHOoE FE5H9T

3.4.2. Collagenase inhibition activity H|ul

T2 QI collagend E38]51= collagenase©f s ZH&
ot 2529 AARTNE A 23} collagenase A3 &7}
= Fig. SBOJA9} Zo] & F&& 100-400 pg/mL phenolics
ELoA 8.22-55.15%9] AjadE eI, ethanol &
£ 200-400 pg/mL phenolics 5L ol|A 2+ 4.82-51.70%9]
Asasts Yeryqch f279 EGCGE 50-400 pg/mL 5
TolA 36.79-74.77% A TS UrEHH At} Jung S(2024)
o] AFAToA A& oflghE F5E°] 500 pgmL =
o1A] 45%0] AeAEHE e Aol vls) AEole) 322
o] 1} &L FEE 5 400 pg/mL phenolics & X0l A
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Fig. 5. Effect of elastase (A) and collagenase (B) inhibition acthlty by concentration of phenolic extracts from 7rigonotis radicans var.
sericea. Values mean+SD (n=3). Means with different letters () above the bars are significantly different at p<0.05 by Duncan’s multiple

range test.

collagenase AAT7}T 51-55% +2CF H|IA © 52 A
SlEap} e wet AR 2389 /154 9
o 48517] SIFAIL 400 gL ole] FER AMBDIE A
o] £Z A0E AlmE3Ich

3.5. 0/ & 2f(tyrosinase inhibition)
Tyrosinase= WA 45k QIARI L-tyrosineo] 2§
sto] 54 OE E’“fﬂ'q olzt= SFAE F A= mechanism
oA BFS-S A5l £33 GAE ZLIITHNo 5, 1999;
Hamilton®} Gomez, 2002). ©2FA] melanin AJ3H439] A4 G4
9] tyrosinase?] JA|ZE QI5}o] TE9] melanin A4 AJA-S
A& 4= 9t Tyrosinase AS|ZAL Fig. 6042} o] &
E59] B¢ AL/ o] UEHA] 2% H, ethanol FEE
50-400 pg/mL phenolics 5Tl A 5.82-27.52%9] A&
UE It ol2|et it AEnty 55 5 =UdH
ORI e 758 SFEE ARE A8l R A

o=z oitdrt.
4. 2%

2 ATl A= FEIE] A ol8ste] AEL FHF, T
9 9 32 50 Befshe DA I SN0t BE
U}ﬂ Z2ZE-9] total phenolics compounds oA 4 &

=2 27.05 mg/g, 60% ethanol FEE2 26.73 mg/gC & LE}
ot ZEuke] 2EF solid?} phenolicsE ©]-83}o] DPPH,
ABTSZ W3t A3} phenolics &4 953 292
B AoE Helsigi FEute] 2EEe] DPPH, ABTS
£ =43%t 43 DPPHE 49} ethanol 355 200 pug/mL
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extracts from Trigonotis radicans var. sericea. Values are meant
SD (n=3). Means with different letters (*®) above the bars are
significantly different at p<0.05 by Duncan’s multiple range test.

phenolic FEOA 242} 72.549} 81.03%E, ABTS= &, gt
2 2% 100%°] 235 &S YE QI Antioxidant
protection factor?} TBARsE: é’ﬁ?’?_ Z3} 200 pug/mL phenolic
L oA PF= 9429} ethanol $&E0f A Z+2}F 1.38 PF, 1.42
PFE, TBARst B3} ethanol 55 L5 75% o]/ 3HAs)
DS HEiSith A5 AA A2l hyaluronidase A3 &2H=
& FZE57} ethanol FEE X5 400 pg/mL phenolics 5 =]
A 22t 100%0] 7P Askerde deriglt. B2t &
259 elastase?} collagenase A3l &A42 &1} ethanol &
& 400 pg/mL phenolic =04 ZZF 15.06%, 27.82%2}
55.15%, 51.70%%] Ajsf a5 Yepfieh. JEutE] 5=
9] tyrosinase QA EIH= & FEE0A = &40 A YRt
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A] P}om, ethanol FEE 400 ug/mL phenolic & X0l A
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