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Abstract - In this study, we investigated the antioxidant effects and active ingredients of Gynura Procumbens extracts
obtained through various extraction methods for the development of natural-based cosmetics and pharmaceutical materials.
The contents of compounds, total flavonoids, chlorogenic acid, and caffeic acid were compared at different concentrations,
revealing the highest content of active ingredients in the 100% ethanol extract. Antioxidant activity assessed by DPPH and
ABTS radical scavenging assays showed a concentration-dependent increase in antioxidant activity with the ethanol
concentration. Additionally, we validated the DNA damage inhibition and anti-inflammatory effects of Gynura Pro-
cumbens extracts through UVB irradiation on Hs68 cell models. The 100% ethanol extract demonstrated significant
inhibition of the expression of p-p53, y-H2AX, iNOS, and COX-2 induced by UVB, indicating its potential in alleviating
photodamage effects. Consequently, the efficient extraction of Gynura Procumbens for skin functional material
development was confirmed, suggesting the suitability of ethanol or alcohol-based solvents.
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sodium carbonate 2.5 mLE @1l 4057t A-20| A HXA|H
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HPLC 84 : ZF 2&5 ) chlorogenic acid®} caffeic acid
3lakS HPLC 2915/2996 system (Waters, Milford, MA, USA)
S o]g3to] B3It Zg-S Xbridge C18 (250 mn X 4.6
mm, 5 ym, Waters)S ARSI, o] FANS 0.1%2] E(A)TF
) AbgSto] 5T 1 L §4502 1S3} 2
ZA A ;1_—/—\4’6]- tt, Gradient program: 0 min, 98% B;
0-60 min, 98—40% B; 6065 min, 0% B; 65-70 min, 98%
B; 70-75 min, 98% B, 525 W Chlorogenic acid®} caffeic
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1,1—diphenyl—2—picryl hydrazyl (DPPH)E o]-83} AR}
03%(Bondet, 1997)3} 2,2’ —azinobis—(3—ethylbenzothiazoline—
6—sulfonate) (ABTS) 2}t]Z A7 &4 (Van den Berg et al.,
1999)E T3l FE=2) FAteledS B8ttt DPPH -89
& 515 mof|A] F3=7H.000] H =% 5]A5t0] FH|SIAL ABTS
8082 7 mM 3—ethylbenzthiazoline—6—sulfonic acid (2,2'azi —
no—bis)2} 2,45 mM potassium persulfateS E3}5}0] 2441 7F
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et ABTS+ & AT 3 5755 ol8sto] 734 oAl &
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Sl FEA R4 ng/m) 40 pLE ST o3 204211 37Tl
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L35}t Hs68 A|2EE 1% penicillin/streptomycin W 10%
fetal bovine serum®| 3£8He] DMEMO]|A] 37°C, 5% CO, 2715}
of uiFsllch, 7 3550 AlZ=4S B71sh7] $18f Hss Al
SEE 96-well plateo] 1 X 10° cells/well & 24 A7} E<¢t v oot
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225 27 24417} T CellTiter 96° AQueous One Solution
(Promega, Madison, WI, USA)E 0|-85}0] 490 mmoj|A] 3=
& 275 ohe £A2I70} vl mslol AT 54 Brhstedct

UVB XA}
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2J5tof 2417t F3F vl SRR H HiAIE A ASKAL UV Cross—
linker (XL—1000, Artisan Technology Group, Champaign,
IL, USA)E 0]83}¢] UVBE 40 mJ/ar2 AT, UVB =
AFE 7 225100 pg/mL7}F EFFE HiAS A 71skar 24417
vl oF 3 RIPA buffer (Thermo Scientific, Waltham, MA, USA)
2 A|EZE 3£3}0] BCA Protein Assay Kit (Abcam, Cam—
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blotting= $13 Al 22 ARE-SHITE

FEo| ME YYx(Gynura Procumbens) ] 33}t $43} a3t

Western blot

Th A Here] A 3552 SDS-PAGES Faf thijdl S
22]3}3L Trans—Blot Turbo Transfer System (Bio—Rad, Her—
cules, CA, USA)E o]-838}o] Thl &S polyvinylidene diflu—
oride membrane (PVDF) ] transfer 3t ThS- 1A4]7} =2t blocking
(5% BSA in TBST) 3}5it} 12} FAIS 1:2000L2. 2 3]45}0]
47O A overnight A 2]5}9itt, o] 104 7H4 © & TBSTE 3
8] Al sh, 234 ) 15500002 B]8iske] 1A 52t uhgA]
ZAth o]% 108 7FA 0 & TBSTRE 33| A|A3}1l, enhanced
chemiluminescence (ECL) western blotting detection kit
(Bio—Rad) 2 Wh-&-6F{t}, 2} Tl == ChemiDoc Imaging
Systems (Bio—Rad) & &gsto] gelst9ict.

AEE £4

= A% Ak 39 ol 3skglon, S AREARS SPSS
18,0 (Statistical Package for the Social Sciences) & ©]-&5
o] 7} AF 9] Htwt FEHAE Al4SISI AL, ANOVAE 53t P
<0.05 20| A Duncan tEAA H(duncan's multiple range
test) 2.2 AT 25310l 7 Aol S0 Azad,

2 o

rogenic acid®} caffeic acid T2 H| w8} THTable 1), = 9
= BYE, $ Fepolne| e 9 st £ 20T
o] A Uehidrh, B8] 34 1006 335 B 1006 32
ol vl8} F Hl=sitat S5 0| = o] 2442 3.98
ull, 190,64 37| YEFSETE E3E chlorogenic acid FHaf 54
100% =0l ol 7FE =30l 4 st s o

Table 1. Content of active ingredients of extracts of Gyrnura Procumbens by different solvents.

Active ingredients (mg/g)

Chlorogenic acid Caffeic acid

Samples - -
Total phenolic contents Total flavonoid contents
100% water 30.40+1.79 0.72+0.06
30% alcohol 49.46+2.31 1.17£0.70
70% alcohol 53.94+1.42 26.66+0.57
100% alcohol 121.02+1.88 137.29+0.79

nd” nd
0.25+0.05 nd
1.29+0.02 nd
3.05+0.07 0.017

“not detected.
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Fig. 1. HPLC chromatogram of of extracts of Gynura Procumbens by different solvents. (A) 100% alcohol extract; (B) 70% alcohol

extract; (C) 30% alcohol extract; (D) 100% water extract.
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Fig. 2. Antioxidant activities of extracts of Gynura Procumbens by different solvents. (A) DPPH radical scavenging activity; (B)

ABTS radical scavenging activity.
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Fig. 3. Cell viability of extracts of Gynura Procumbens by
different solvents.
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Fig. 4. Inhibitory effect of DNA damage caused by UV irradiation on Hs68 cells of Gynura Procumbens extract. S1: 100% water
extract; S2: 30% alcohol extract; S3: 70% alcohol extract; S4: 100% alcohol extract.
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Fig. 5. Inhibitory effect of inflammatory response by UV irradiation on Hs68 cells of Gynura Procumbens extract. S1: 100% water
extract; S2: 30% alcohol extract; S3: 70% alcohol extract; S4: 100% alcohol extract.
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