J. Korean Soc. For. Sci. Vol. 110, No. 3, pp. 431~439 (2021) EI_I-EILJ-%J:I_I-QEIII

https://doi.org/10.14578/jkfs.2021.110.3.431
JOURNAL OF KOREAN SOCIETY OF FOREST SCIENCE

ISSN 2586-6613(Print), ISSN 2586-6621(Online)
http://e-journal.kfs21.or kr

ZEUHO|| IH2 SIS (Pinus koraiensis) TIHI| £ESO| kL
ZEJHM L O 5 H@

AR - AAR - 2 - oA O

AN AR AT, PEA ek SPEA O

Comparison of Antioxidant, Wrinkle Improvement, and
Whitening Efficacies of Extracts from Pinus koraiensis
Cone Scale Using Extraction Methods

Jungwoo Chae', Jeongyou Kim', Huiseon Jo' and Jin-young Lee("?*"

'Gyeonggido Forest Environment Research Center, Osan 18118, Korea
2Division of Cosmetics and Biotechnology, Hoseo University, Asan 31499, Korea

2 o  AFolN % T 1 FEYUCIHE 73, 20 23, o83} 294 2289 TR0l e Pus
gy, FEAA TEl3 o)aEbge) HolB RISk 1 AR, F Belsls GRS 294 $EB0] 1105 myg GAE,
70% ofghe FE=0] 33.79 mg/g GAEC|ITh Mol - 1,000 ug/ml FrEoA 244 FEE2 13.60%, 70%

ofebE FEEZ 91.37%, EFE2 71.62%0] %t} SOD FARZA-2 100 ug/mL FEoA YA FEE-2 16.49%, o¢t
o 2ZTO )184%, EIEL 10.7%0|2Tk. ABTS' radical 2752 1,000 ug/ml SEo|A 2A 2ZEL 38.19%,
70% OErS FEEL 80.23%, 23E 78.72% ©]RUTt. Tyrosinase AJEAIL 1,000 yg/mL FEAA 2YA FE2ES
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Abstract: The present study evaluated the antioxidant activity, skin wrinkle reduction, and whitening activity of
Pinus koraiensiscone scale extracts made with three different solvents (ethanol, supercritical fluid, and a mixture of
both). Total polyphenol content was 11.03 mg/g GAE in the supercritical fluid extractand 33.79 mg/g GAE in the
70% ethanol extract. Electron donating ability of 1,000 ig/mL extract was 13.60% in the supercritical fluid extract,
91.37% in 70% ethanol extract, and 71.62% in mixed solvent extract. SOD-like activities in 100 ig/mL extract using
supercritical fluid, 70% ethanol, and mixed solvents were 16.49%, 21.84%, and 10.7%, respectively. The ABTS"
radical scavenging activities of 1,000 ig/mL extract were 38.19%, 80.23%, and 78.72%for supercritical fluid extract,
70% ethanol extract, and mixed solvent extract, respectively. Tyrosinase inhibitory activities in 1,000 ig/mL extract
were 24.54%, 36.55%, and 15.23% for supercritical fluid extract, 70% ethanol extract, and mixed solvent extract,
respectively. Elastase inhibitory activities in 1,000 ig/mL extract were 15.62%, 22.56%, and 26.64% for supercritical
fluid extract, 70% ethanol extract, and mixed solvent extract, respectively. Skin astringent activity (81.23% with 5000
ig/mL extract) was only detected in the 70% ethanol extract. Supercritical fluid and mixed solvent extracts showed
no such activity. Our analysis of Pinus koraiensiscone scale extracts show that the highest aggregate activity was
found in the 70% ethanol extract, followed by mixed solvent and supercritical fluid extracts. Therefore, our results
oppose the hypothesis stating supercritical extract has the highest total polyphenol content and antioxidant activity.
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Ao ARR-E A|9FS- Folin-ciocalteu’s reagent, 1,1-diphen
yl-2- picrylhydrazyl, Tris-base, pyrogallol, 2,2-azino-bis(3-e
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o] 37°Coll A 1027F REGAIZL. o] % Bhg- Fofl A-dd
DOPA chrome& 490 nmojA =33}t

6) Elastase #|3|&A =74

Elastase #8124 £ Cannell 5] W& HFs}o]

=23}t (Cannell et al., 1988). 7] A& N-succinyl-
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Table 1. The content of total phenolic compounds from Pinus
koraiensis cone scale extracts.

Phenolic content (mg/g GAE)

Sample Supercritical 70% ethanol
extract extract
Pinus koraiensis 11.03+0.14 33.79+0.4

cone scale

Result are means +S.D. of triplicate data.
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Figure 1. Electron donating ability of Pinus koraiensis
cone scale extracts.

Result are means £S.D. of triplicate data.

Hloy, 2474 =559 dAEolsS 10 pg/ml 5%
o A 1.87%, 1,000 ug/mL FE=oA] 13.60%=2 717 &2
2 31y 27} Z o
/\l Ul“l O}MEP B ] ¢§%4 et FEE9 111 &
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AgosS Ueto] dgts 553 29474 F559
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Atika) 70% offhE FEES S pg/ml FEoA
10.97%, 100 pg/mL 5ol A 55.5%, 1,000 pg/mL 5I=of A
80.23%2
2250 & mL =0l A] 4.29%, 100 pg/mL
oA 13.32%, 1,000 ug/mL X0 A 38.19%% YE}
woh S92 5 pg/mL FEOA 11.52%, 100 pg/mL 5
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Figure 2. ABTS" radical scavenging activity of Pinus koraiensis
cone scale extracts.

Result are means £S.D. of triplicate data.
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3. AFolm| FEE09| SOD FAEY =4

Atk 70% oEhE FEES 5 ug/ml XA
11.39%, 100 pg/mL 5ol A 21.84%, 1,000 pg/mL 5=
o A 27.41%2] SOD A+ A4S Yeyiglon, 27
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Th(Hong et al,, 1998). 297 &2 § s oL
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Figure 3. SOD-like activity of Pinus koraiensis cone
scale extracts.
Result are means £S.D. of triplicate data.

4, R0l F=EE9| tyrosinase MsiEN &
Sttaba 70% ot &= 100 pg/ml 0|3} F=o]
A 2SS UEAl ke 500 pg/mL sIeof A
10.65%, 1,000 pg/mL =0l A 36.55%2] 4 LERY
Rom, A FEEY AL 5 pgml FEA]
1.13%, 100 pg/mL 5ol A 5.63%, 1,000 pg/mL %o
Al 24.54% = YEHEHHE s FE5E EEES 10
g/mL EEO] A 1.46%, 100 pg/mL S=o] 4] 7.32%, 1,000
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S Bl E o AsEoA e oerE 559 &
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U= 7332 B Y th(Figure 4). Tyrosinase #3j|&44-S 7}
2 AAEE FAE7] Y3t Aol A SRR dickes At
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2% l=HI(Seo, 2001) O] 5 F5tof Atafu]
o AlE FEET HE AsigdE 7

ot ot 211 kojic acido]l H]sFe] S
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4 o] W SODS} HlZak AHEOo.R FARE Aa] Liek
d AoR F2Eh

100 - "
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& gp | ™70% EtOH extract
S’ e
E 70 | m Extract mixture (1:1)
E 60 - Kojic acid L
£
= 50 4
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= ]
4 =l
£ 30 4
8 I
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oLk d i
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Figure 4. Tyrosinase inhibition rate of Pinus koraiensis
cone scale extracts.

Result are means +S.D. of triplicate data.
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Figure 5. Elastase inhibition rate of Pinus koraiensis
cone scale extracts.

Result are means +S.D. of triplicate data.
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Figure 6. Astringent effect of Pinus koraiensis
cone scale extracts.

Result are means +S.D. of triplicate data.
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