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Abstract

Objectives : The aim of this study was to investigated the anti-aging and anti-wrinkles effects of the pinus
koreaiensis seed(PKS) oil.

Methods : The anti-oxidant effect was performed by beta-carotene bleaching assay and the intracellular
proteome was analyzed expression of each 15 proteins by 2-D electrophoresis. And fatty acid was analysed by
gas chromatography. Anti-wrinkle effect was analyzing human skin by the PRIMOS system.

Results : Fatty acid analysis of PKS oil has shown oleic acid was 49.7% and linoleic acid was 34.1%. And the
antioxidant effect was about 125% compared with alpha-tocoperol(0.1%) by beta carotene bleaching assay. In 2D
PAGE analysis, fifteen protein changes in five mechanisms which was collagen synthesis pathway, MMPs,
ECM-cell interaction, cytokine, antioxidant enzymes were analyzed. In case of anti-wrinkle effect was proved in
vivo by analyzing human skin by the PRIMOS system. The analysis results of eye wrinkles for 4 weeks showed an

improvement effect of over 6%.
Conclusions : In this study, the amount of protein change in the five mechanism through the cell experiment
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and the skin anti wrinkle efficacy by the human in vivo test were investigated. As a result pinus koreaiensis seed

oil by supercritical extraction could be used as a anti-aging and anti-wrinkle substance for the skin.

Key words : Pinus koreaiensis; Anti-oxidant; Anti-weinkle; Supercritical fluid extraction; Anti-oxidant

.M 2

Are] SRsRe S Aeliesiol Fuest 1y
o] Qick. Aelisle 9] Z71o] weh e,
B Aol thet o] v Wi o)
A 2 098 R, S8 5 o) A}
Em 1] B3 Qe s Sl

9] Zt ﬂ'}] 3 ot 3 Aol 59
= %’%71] = JJr Ego] o051, FEo] A7IA
o,

A HHA )= AUFTHPinaceae) AEHPinus

koraiensis Siebold et Zuccarini)9] /J\]O}SE Ak
S, SAAGETFL) olghie a9

T, 584 7Y, g2 5ol x5, S ¢ EW
Aol dRomA ANS Ho S 2
Qlct ubgE A4S Hu xHEZo] 70%, ThEizo]
15%, ©=r2kz0] 5%, SRl 3% sl Ade
ok sk P

ShEAR= Stefet Ao Amg ARgElE AXE
TR () O = Wk, /K, 1% ole} 3]
FAEA “FHER, S, ZIIL B0, BUkR M
B, A2 e, oXE5E Amshl, 2 A<
ofxz, wede] 9 AZ WolA shal, E715 &1
A AR 7152 Bt shaL, S7IRIA] @A dar
St (AEFH)Y O E SiEA= 99 X|aawet
CHEo] RS T 1R KRS SE AL
olgt sto] HRE &7IUA sHH, eAARRY V5
A s, of2] 7HA] SRS M=ok, o 58
Shd =] 7MHYRIAL Srgo] JolHal w4 eetial

Corresponding author : Byeong-Mun Kwak, Dept. Of Cosmetic
Sciences & Beauty Biotechnology, Semyung University,
Jecheon, Chungbuk 27136, South Korea.

(Tel : 043-649-7150, E-mail :  bmkwak@semyung.ac.kr)

* Received 2021/10/2 ® Revised 2021/11/3 ® Accepted 2021/11/10

r‘_l?_, OlOl¢

c

l_.

ro £

sk AlE 22 w3t 5 NS RS A9
Aho] W osjol oet skt AR B 4 ok
AR50l thet 712 AT 5 ST o

3 AL 22 AQ thiieh BRAE oIk, 1 9]
AhRe] 9 B, $0| 5 A olgle] 2o 4
A B, VA, 35 M, PN B4,
Y A, 99T el o A7t sl Sk

o
e

0 olg% ShEAAHEIE AR 9 7Y, Sl
5 T 29 et e B e gojst 1
oA siSANTE] ARSEIZE ASE Al 7RIt Ae=
AZV=lch

ZUACA 71&L 1-83fE, ui]-E 22 o)z o

of%, TABLOR HE FFY 52 ol§i 714w
e B e B 9 WY £ G a2
FEun Q. 7% A7) ket $29) Yol

F71EHE 283 2 vluste] 2ARA =

€ & SR U9 5L B 28 AT 5

=
r
;%
o o
2
i
o
re
3#
% 0
)
e}
=)

@7 97 %
2 a7l B2 M B AR Solo] 92
5t 285 49J7]o Hsk= uHlo|c}.

F

I:l

Aol AHGE SRR A& AEAAI Tl
S8 symoR AZAL H UAIE olgsl]
800-1000me] Afo]2& Tajsto] AF&3}%IL).

N
bt
oo
-
=)
=
lgg
i
re
4»
i



Si9ickFig. 1).
A% A Fdee] %
297 At =
39] ul3y B9

sheae 27100 4a g

#27] QroR Solit. ol
ol SHAle) WEsle]
L HEAGE 320 2 204

olilefetiol 8ol ShEAMREE ZUACKIREAE
back pressure regulator & o1 ¥o] Rop|1 &
2)7] QloflA oilsfetart 7Pt Eo] &2 £27]
mog wolA Fct 7AP} B okl WrziE
E3lo] MG recycle tank QHOE Eo/t HEE E
| QFoE Eo7HA H=E olildleta A

3jo] T 557

Fig. 1. The Process Flow Diagram for the
Supercritical ~ Extraction  from  Pinus

koreajensis Seed
The conditions used for the extraction from PKS were
pressure of 350 bar, temperatures of 60 C, flow of 140
m{/min, particle size of 800-1000um.

Table 2. Fatty Acid Standard for GC Analysis.

1091 : 367 9.90) T3 et 9 35 A w3t

AEIS AMR3IGIT) Haly] oto] sjeRleL 108
vlek g s slo] 22 A=Y,

Gas chromatography(GC)E °]-&3s}o] af&A--2]
AARS BEAoIIt) 4] AJH]ZE Agilent GC-FID
(Agilent, 7890B, CAYS ARSI, AL #E &
S RSO ARSE HEE 242 of
Ho| YePltKTable 1). E4o] #21 column <
supelco SP-2560 capillary column(100m, 0.25mn
(ID), 0.25m}& A&

X]O i37

4. Beta carotene bleaching assay

Beta carotene bleaching assay(BCB)= alpha-
tocopherol 0.1%2} Bl )T}, Beta-carotene &
chloroform ©] %9 linoleic acid, PEG-402} &3%13t
H AUSFIHOZ chloroform < 48] AAHS
th. o] £ A RIPAIA ShEARRRE 3AIRE HESS}
o] 490melA SFEE S7sI3ith

5. 2D-PAGE

Pt 75 FRlstar Pproteome w44 AAle}
Atk B4 A8 cell € human dermal

fibroblasts cell & ARgstH o SfE5AFE dime-

Butyric acid Caproic acid

Lauric acid Tridecanoic acid

Pentadecenoic acid  Palmitic acid

Stearic acid Elaidic acid

Arachidic acid 7-Linolenic acid

Eicosadienoic acid  Behenic acid

Docosadienoic acid  Lignoceric acid

acid

cis-8,11,14-EFicosatrienoic acid

Caprylic acid
Myristic acid
Palmitoleic acid
Oleic acid
Eicosenoic acid
Erucic Acid

Eicosapentaenoic

Capric acid Undecanoic acid

Myristoleic Acid Pentadecanoic acid
Margaric acid Heptadecenoic acid
Linolelaidic acid Linoleic acid
a-Linolenic acid Heneicosanoic acid
Arachidonic acid Tricosanoic acid

. ) Docosahexaenoic
Nervonic acid .
Acid

cis-11,14,17-Eicosatrienoic acid
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Fig. 2. The Kinetic Graph of Extraction Rate
from PKS

Supercritical CO. flow was 145 ml/min,
extraction time was 170min, temperature was at
60T, pressure was 350 bar.
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Fig. 3. Gas Chromatography of Fatty Acid Standard and PKS OQil.

Chromatogram of PKS oil. GC conditions :
(B) Fatty acid from PKS oil

Table 2. Fatty Acid Composition of PKS Oil

NO. Fatty acid component (%)
1 Palmitic acid 13.23

2 Palmitoleic acid 0.20

3 Stearic acid 1.58

4 Oleic acid 49.67

5 Linoleic acid 34.06

6 Arachidonic acid 0.34

7 Eicosenoic acid 0.22

8 a-Linolenic acid 0.47

9 Behenic acid 0.12

10 Lignoceric acid 0.12

27 e el dewe) ot mke Lt

4
ERd 4= 9lom'9 HojlA linoelic acid o] o] Y
ofub HE BAY ¥R IS Uil AS E9l
tH? ZJepAt 549 chromatogram < off 1o,
2732 ool 3ol YeRtHFig. 3, Table 2).

3. Beta carotene bleaching assay

S5A3-2] BCB assay A= alpha-tocopherol
0.1% ] LG9k AR&oIS f oF 125% 2] A4St
8IS HoFQItkFig. 4). A6l HAUSS ufe-

100T to 240TC at 3C/min., FID : 250C, (A) Fatty acid standard,

80

704

01 o

50 4 +

40 4

30

anti-oxidant activity(%)

20

T T T T T
0.1% 1% 10 % 100 %

Alpha-tocopherol Pinus koraiensis oil

Fig. 4. Effect of Antioxidant Activity by PKS Oil.

The concentrations of sample were 1, 10 and
100% of PKS. Alpha-tocoperol(0.1%) was used as
a control. The data was obtained from 3
independent experiments.
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Fig. 5. 2D-PAGE Gel
Control(A), PKS oil(B). Gel image of proteins extracted from NF cell treated with 500 ppm of PKS oil

Table 3. Effect of PKS Qil to Expression of Proteins

Looking f q Efficiency
Investigated protein Ooeﬁgiiegzwar (% of control)

Y PKS oil

P4H2 123.8

P4H3 159.2

i P3H2 101.7

Collagen synthesis 3 Up regulation

pathway P3H3 368.1

LH1 224.8

LOX 160.3

MMP-1 74.6

MMPs Down regulation

MMP-12 94.2

Integrin B5 109.7

ECM-cell interaction Up regulation

Integrin B7 149.0

TGF-b3 82.1

Cytokines IL-1b Down regulation 79.7
IL-6 76.4

catalase 321.1

Antioxidant U ti

ioxidant enzymes GRM p regulation 103.8

The expression of protein from the human dermal fibroblast cells, which was treated with PKS, was

compared with control.
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He AE EIsor A T4AQ catalase, 43 B 6.4%0) == JjA a3 JeERfQIth Z7} 7]
GRM E3F 37FdE  ERIGIYIH:  Superoxide 7t BN AR ARZe] ofet TR f5f ARl
dismutase °f 2Jsf ZsiE ISl PAE 449} E2 qxom, 4 Ail= offe] ol UERHITHTable
EajA71= G490 catalase = 300% oW} S7MES 4). T3 PRIMOS AR Boto] =7t F80] Hskd
F= IRIF 5 UMK Table 5).

v. o
7} FBE BT A7 RS AMga] Tt
Hlisto] ARg- 25 Folie ¥4 Rmax olAet 5412 e e R i )

o2 RO P HEROH, 45 FolbE B Ra, st wglo) Hjgl diokdlo s B = A5 )
Rq, Rmax 2% SAZCE 7oA} O UEldT 2x1 g Aza 2y
(€0.05). T3L, SHEAE ARESE] A3t vlarsto] koreaiensis & A&3taL

Table 4. Analysis for Anti-wrinkle Effects

Parameter After 2 weeks After 4 weeks
Ra value (im) 17.0£2.6 17.5+2.7
Improvement rate (%) 1.4 4.4
p-value 0.313 0.015
Rq value (um) 21.843.6 21.1+3.1
Improvement rate (%) 1.2 4.4
pvalue 0.327 0.009
Rmax (im) 122.2+17.6 116.4+15.4
Improvement rate (%) 1.8 6.4
p-value 0.001 0.001

Skin analysis by PRIMOS software. (*p<0.05, **p<0.01)

Table 5. Analysis for Anti-wrinkle Effects by Pictures

Before After 2 weeks

After 4 weeks
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